Q.3.3wynpjwl, U.d.Mnnnujwl, G.Q.YLwqupjul

Q3U3hL IULMUIUSHhY
G4
uhpuNNHER3NILLEN

Lwunwunywé b <L Uppnigjwb L ghunnipjwb
Gwfuwpwnnipjwb Yynnihg npwtu pnthwywb
nuntdOwywb derGuwpy

Gnkyuii-2005



Swwagpyntd £ 6M<-h ghunwywl
funphpnh npnzdwadp

fudpwaghnbtn® dhg.0wp. ghwun. ptYylwont, nngtbun Y.Upwptlyjwh
dhq.dwp. ghwnn. pEYLwENL, nngblwn L.UJGUnhywh

Qpwfunulbp’ 6M< $hghywih wyniinbuinh pwpdpwgneyb
dwpbdwwnhywih wiphnh /Jwpps® $hg.dwp.ghnn. nnyunp
wnnytunn U.Qphgnnjub/
6M< rwnhndhghywih wyniinbnh pwpdpwgn
dwpbdwwnhywih wiphnl /Jwpps® $hg.dwp.ghnn. nnyunp
wnndtunp U.<nyhwGbhujwl/
dhq.0wp.ghwn.ptlylGwdént U.Rwpfuninwnuwl
dhq.dwp.ghn.ptylwsént Y.Uwpgwpuwb

2trOwnpylb plngnynid £ pnihGpnid nwuwdwbnynn "Qéwiht hwbpw-
hwhy” wewnpywih hhdbwywb Gniep: Lpwlnud wnbn G0 gt pwqdiwphy
LnLdywé ophlwybtp (283 hwwn), npnbp Ynynipwgltl wrwpyuwih nunignidp:
2brlGwpynd qqwih nupwnpneeyntd B nupdjwé th wpp plwquywrltph
($hahyw, nbunbuwghwnnepnil, Ytauwhadnpdwwnhyw, yhswlwagnnipntl,
qununGwgpnipintd b wyt) yhpwewywb ubnhpbbpht: Ywpbnpjwé b Gwb
MATHEMATICA 6pwagph Yhpwredwdp (niéynn fulnhpbbpp:

Qtrlwnpyp ogunnwywp t hoswbu phghjwiwpbiwwnmhywywb ninnnip-
JnibGGnh, wbwbu b hwipwhw?dwywb L hwdwywpgswihb dEpnnbtp Yhpw-
rnn wj; dwubwghwnnipntbbtph nuwbnnObphb, dJwghunpwOwnObphb, wu-
whpwbwnobphl, nwuwfunubbphb L ghinnwywl wfuwwnnnbGpha:
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Ltpywynudu pnithGpnud "Qéwiht hwlpwhwzhy” wewnpywb hhdbwyw-
Onud nwuwdwlnnud 60 wbgw) nwph 60-80pp. gnywé nwuwagppbpny,
npnOp npwbu Ywanb, wpwnpwé 60 wywnbipwywb n&ny L 560 pwdw-
pwnnd wpnh wwhw(9bbphb: LE0p Gwl hwtnko (Eqynd hpwunwpwydwé
agnwywinipjwb uwywynipinibp, npnGghg 2wwnbpp wohwuwb h GO pbptin-
gnnhb tnwwpwbwyh sGshba (haGnt ywwndweny:

Qbrbwnyp rwnpptipynid £ pnithGpnid gnpéwéynn dintu nwuwagnpbphg,
Owpu b wrewy, |NL6Jwd ophlwyltph (283 hwwn) wrwwnnipjwdp, npp hGw-
pwynpnipinth Yunw rynipnegjwidp jntpwgllp wewnyuwb: QGrbGwpynid qquwih
wnbn 60 qpwnbglnid Yhpwrwlwb fubnhpbbpp ghunnugjwb L inGubhywygh
wnwppbp plwquwywrlbphg” $hghyw, nbnbuwghwnnipnil, Yshuwhbedpnp-
dwuwnhyw, yhdwywagpnipintl, qununbwagnpnepintb b wy b: Ywpunpgwé b owbl
MATHEMATICA Spwagph Yhpwrdwdp (niéynn fulnhpbtpp:

Qtrlwnpyp Ywqidwsé t ybg gintfulbphg: Urweht ginitfup Gyhpywdé E
qowjht hwywuwnpniilbbphb, dwunphgltphl L npwbg npnzhsGGphG: Nuncd-
OGwuhpyntd 66 géwh0 hwywuwpnidGtph hwdwywpgbph (neddwb Quincup b
Quintu-dnpnwih wpunwpudwb Gnwlwybtpp, GEpYuwywgynid G0 dwwnphgh
npnzhsh L hwywnwpd dwunphgh hwyydwb wnwppbp GnwOwyotn:

Gnpypnpn L Gppnpn gintjubbpnid pwdwywohb hwoquidwbwihg pGbwny-
ynud 60 hGswtu gdwihb L kY hnbujwb tnwpwénipyntbbbpp, wjbwtu k| thnp-
pwagnylb pwrwyniuhGsph fulnhpp, dhohlt pwrwyniuwiht dnunnwpynidp,
dwuwnnphgh $nibnwitlunw) Gopwunwnpwéntpntbbtpp, dwunphgh dlwnfunt-
Up woyntbwagdwihlh wnbuph, oppngnbw) dwunphgbbnp:

<wennn Gpynt gincfubbpnid wpwnpwé 60 géwht owGpwwnnpltnh
L yniwbpu tnnwpwdnipntbbEphb yGpwpebpnn Gincep, npuintn pwqdwynn-
dwoh 06pywywgynid 6O EYyhnbuywl L yndwGpu Yy hnGuywb gdwyhb inw-
pwénipynLbbtpnd gnpénn géwiht owtpwwnnplbbpp, GQYwpwgpynud b dnp-
nwlwb wnbuph pbpbint wignphpip: Uuwnbn b gbinbndwé Owl pwrwynt-
uwihb dup YwbnOwywb nbuph pbpbint pGiw:
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LU, QR, 2niuyph, Gquyh wpdbplbph ybpiniénipinibbbpp L nuunuibw-
uppdwd GO Gpwlg Yhpwenipyntbbbpp: Latwpyyt, 60 Q R-ybpinidnipjul
{wniuhninbph L @hytbup Gnwbwybtpp: Upwbéhl ywpwgpw$ £ hwunywg-
Jwd ubthwywb wpdtplbph dnunnwydnn hwaydwOp: Ufuwnwbpld wywpwn-
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nny, gpwywbnipwip:

2trOwnyh jnpwpwbgnip wwpwagnpwdnid pwpwnpyned £ wbhpwdtwn
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wwpwgpwdlbnb nlbb0 wewbdht hwiwpwywinid: QGrGwnyh Ytpontd
npjwdé GO julnhptbpp dh dwuh wwunwufuwGaGpp L neédwb hGwpwynn
GnwOwybbpp: <wdwfu pbtawpyynid 60 ng wjwonwywab fubnhpbtn L Yhpw-
rnipnLbltn:

"Uhpwrenipntt” pwdhbbGpnid pGGwpyynid GG vnwppbp pwquywn-
GGphg fulnhnbtp: "MATHEMATICA-h ghwnwpw(” pwdhbGOGpnid GepYw-
Jwgyntd 60 fubnhpbbp, npnGp hGwpwynp t |nétp MATHEMATICA thwpbph
oqlnipjwdp: LGGwnpyynd 60 hwiwwwwnwuuwb  hwdwywngswhbt  hpw-
dwlbGpp L O6pYwywgynid GO fubnph |nuénwiltnp:

2trOwnyp Ywnbih E nhunnwnyt) npwtu "Qéwiht hwbpwhwhd” wewp-
Ywsh hwitdwunwpwnp wdpnnowywb  dnnnjwént hbswtu ghinwywh, wjl-
wbu £] Yhpwrwywl plwgwywrbsph wfuwwnnnlbph hwdwn: UG Yupnn
bt oguwywp |h06] wrwpptp dwywpnwyp dwpbiwwnhjwywl wywwnpwuwn-
Jwénipyntl ntbbgnn dwubwgbunbbph hwdwp: Uwwgnyglbph pwgwywynep-
Jnibp hGwpwynpnigntb b pbdkrt] swywin dGdwpwlwy Ojniph ubnd w-
pwnpiwbp L hwdwywnpgiwOp: UrwOdhb nipwnpnepynil E nwpéynid wewnp-
Ywjh tnwppbp pwdhbbbph  bhnfujuwwygywénipjwl  pwgwhwjindwp:
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1. QUNKUP Gd QUNFU-oNMrIULP UPSULUUUL
cauLuuvero

n wohwjnny m qéwihl hwywuwpniitph hwdwlwngl nibh hGunlywg
wnbupp
a11T1 + a12T2 + -+ a1y, = by

2171 + 222 + - -+ + A2p Xy = by

(1)

Am1T1 + Gm2T2 + -+ ATy = b’m,a

npubn a;; Wb, (0 = 1,m; j = 1, n) npdwé pytip 60: Ypwig wowinid GG
hwiwwwunwufuwbwpwn (1) hwdwywpgh gnpdwyhglbp L wqwwn wbnwd-
Gbp: a;; anpéwlygh Unybwyh Ywpguhwdwnp (i7) gnyg b wwihu, np wjb
i-nn hwyjwuwniwl z; wohwwnh gnpéwyhgh E:

L6ty (1) hwdwywngp Gpwlwynid E qunbb] wjbwhuh x4, - - -, 2, pYEP,
npnGp (1) hwywuwpniiGbpp nwpdbnud B0 pYwihb GnyybneeyniGbbn:

(1) hwiwywnpglt wojwanid 60 pwewyniup, Gt m = n:

(1) hwiwywngb woywanid 60 hwdwutin, GpE by = by = --- = b, =0,
hwywrwy nbwpnld’ wohwdwube:

UwhdwGnid 1. (1) bwidwywngl wajwOnid 60 hwduwnénbip, Gpb w)l
ntOh gnb6 dGY (nuénLd:

<{wdwutr hwiwywngp dhpwn hwiwwnbnbih £, pwOh np wb nibh z; =
Ty =--- = x, =0 ndnip:

Uwhdwbnid 2. <wiwuwnbnbh hwiwywpgl wadwinid 60 npnyuwy, Gpb
wyb ntbh dpwy (nénud, hwwrewy nGwpntd” wanpny:
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<wdiwywnpgbph gpwrerdwb L |ntédwlb hwdwnp hwpdwp b ogunyb| dunn-
nhgh qunwhwnhg:

m wnnn L n yntl nibbgnn nuinnuaynit pYwyhb wyniuwyt wodjwbnid
GG (m xn) Yupgh dwwnphg: Uwwnphgltph gnwedwl hwdwp oginwgnpdntd
60 hGunlyw| Gowlbwyniibbpp®

ayy a2 o Gln

aq a9 s A9 . -— . -
A= ", A= (i), i=1,m, j=1,n,

am1 Am2 *°° Amn

npnbn a;; pYLPG woywlnd G0 dwwphgh wvwppbn (FG0GGnGEp), nln
npnid, werwohl Ywpgwhwdwnpp gniyg £ wviwihu winnh, huy Gpypnpnp” wwb
hwdwnp:

Snn L yns wOoJwlnud 6O hwiwwwunwuuwbwpwn (n x 1) L (1 x
n) Yupgh dwunphgltipp: Uwwnphgh wodwanud 60 pwewyniup dwnphg, tipt
m=n:

(1) hwiwywngh gnpdwlhgltiph dunnphg L plnjuyGywé dwwnphg wow-
Onud 60 hwiwwwwnwufuwbwpwn hGnlw) Gpynt dwunphgbtipp

a1r a2 - Qi ajy  aipz -+ ay, by

a1 @z o a2, az  az -+ Az, by
A= n ’ (A’b) _ n

Am1 Am2 - Qmn Gm1l Am2 - Omn bm

Uwuwnphgh wninnbph (unibtph) GQYuwndwdp Yuwwnwpynn hGunlywi gnpén-
nnnLb06nt wodwond GO rwppwlwb wninnuyhl (yniGughl) Shuwghnfunieni G-
abp.

w) Gpynt winntph (unibtph) nbnwdnundy,

P) nplt tinnh (Wwl) pwgiwwwnynidp gnnjhg tnwipptin pyny,

d) npLt tinnhG (YWwbp) oY wy wnn (unll) gnudwptip:

Bnynt dwwnphglbbp woywlnid 60 winn-hwdwpdbp (ynil-hwdwnpdtp), Gt
atYyp gnuhb pEpynid £ innwppwywl innnuhb (untbuwht) dLwthnfuntpinto-
GGpny:

(1) hwdwywpgh hwywuwnpniibbph hGwn gnpdnnnintbtbp Yuwnwnb-
LNt thnjuwntt wytbh hwpdwp £ wnwppwywb tninnuiht dbuwghnfunipyntGGtn
Ywunwnt] hwdwlwngh plnjwjjwé dwunphgh tninntph hewn:



Nwnq E, np vninn-hwdwpdtip dwunphglpht hwiwwwwnwufuwbned GO
hwdiwndtip hwiwywnagtip:

{wdwywpgbph |n6dwlb Qwnwp L Qumu-dnpnwih wpunwpudiwh
GnwawyGEpp GYwpwagnptlp opnhOwyoubpny: Lw NunLiGwuhptlp wohwiw-
utir hwdiwywnpagbn:

OnhGwy 1. Lnuék| hwiwywnpgp

$2+$3—2$4:—3
$1+2$2—2’}3:2
2291 +4$2 +.173 —3294 =-2

1 —4xe — Trs — x4 = —19:

<{wiwywngh ponwywé dwuwnphgl £

o 1 1 -2 =3
1 2 -1 0 2

2 4 1 -3 -2
1 -4 -7 -1 -19

Quwntuh Gnwlwyp hpwywbwgynid £ Gpyne thnynd: Urweoh thnipntd tnwin-
pwywl nnnuiht dLuwnfuntpintbbtpnny hwdwywngh plnwjGywsé dwunpp-
gp ptpynid b GrwalyniGwél (uenwawdl) wnbuph: Ubp ophbwynid inbnwihn-
fubp prywGywé dwunphgh wewehl L Gpypnpn tinnbnp

1 2 -1 0 2

o 1 1 -2 =3
2 4 1 -3 =2
1 -4 -7 -1 -19

Urwohl wwb pninp tnwnptipp, ubuwsé Gpypnpnhg, nwndbtOp qpn: Gppnpn
wnnnhg hwitbp wewehth Ynylhwwwinhyp huy snppnpihg” wewohlp

1 2 -1 0 2

o 1 1 -2 =3
0o 0 3 -3 -6
0 -6 -6 -1 21



Jbpohlt wnnnnhlt wybjwglbbp Gpynpnpnh ybgwwwuwnhyp, unwgywd dwwn-
nhgh Bppnpn tinnp pwqiwwwiinlte £-ny, huy Ytipghlp® —7-ny

1 2 -1 0 2

01 1 -2 -3

00 1 -1 -2

00 O 1 3
Quiniup GnwlOwyh wewehl thni 0 wywpwybg: Unwgywéd dwwnphghl hw-
dwwwuwnwufuwbnid b uygplwywb hwiwywnght hwiwpdtp htnlyw| hw-

duywnagp
T+ 21’2 — X3 = 2

$2+$3—2$4:—3
$3—$4:—2
1’4:32

Gnypnpn thnynd unwgywd hwiwywngp (néynid b hewnplpwg wnbnwnpne-
dny: dbpohlt hwywuwnpniihg unwgwsé 4 = 3 wpdbpp nbnunptlp Gw-
fuwdbpohlt hwywuwpiwb vk, unwgywsé 3 = 1 wpdbpp, 4 = 3-h
htun dhwuhl, wnbnwnptlp Gpypnpnh ke, Nnpnbnhg” o = 2: Uwnwgwé
wndtpltpp wnenwnpbiny wewohl hwywuwpdwl v, Yunwlwlp hwiw-
Ywpgh dhwy [nénidp

r1=—1, 29=2, x3=1, x4 =3: e

Lwfunpn ophbwyntd nhuinwpydwé hwiwywngp npndwé t: Wb nibh dhwy
(neoncd: Yhunwpybltp winpny hwiwywng:
OphOwy 2. Lnuébp hwdwywngp

201 + 229 + 223 +3x4 =4

T +wet+r3+as=1

21 + 3x9 +4x3 + 514 = 2

T1+ 3rs+dx3+ 11y =9:
Lwiwywngh ponwywé dwuwnphgl £

2 22 3 4
111 1 1
2 3 4 5 2
1 3 5 11 9



Sbnwihnfublp wrweohl Gpynt tinntpp L utnwgywé Gpypnpn, Gppnpn
L snppnpn wtninntphg hwlbop wewohlh wwuwnhytenb wyjbwtu, np wrwohl

wwh pninp twippbipp, ufuwé Bpypnpnhg, hwywuwnytb gpnih

111 1 1
000 1 2
012 3 0
0 2 4 10 8

Lnybp Ypyakap Gpypnpn yywb hwdwp. nenwnfutbp Gpypnpn L Gppnpn
wnnntpp L yGpoht wrinnhg hwbtbp unwgywé Gpypnpn wtinnh Ynybwwwinp-
Up

1 11 11

01230

0 001 2

0 00 48

Urwohl thni 0 wywpwbint hwdwn snppnpn tinnhg hwkbp Gppnpnh pw-
rwwwuwnhyp L gpblp unwgywd dwinphghl hwiwwwwnwuuwbng hwdw-

Ywnap
T1+ 2o+ a3 +a4 =1

1’2+21’3+3$4:O
1’4:2
0=0:

Jtpohl hwywuwpniginitbp Yuptih £ hwdh swrelb;: Ywwnwptlp hunpl-
pwg wnbnuwnpnid: Lwjuwybpoht hwywuwpniihg unwgywsé x4, = 2 wn-
dtipp inbnwnntbp Gpypnpnh dto, nphg 2 wlhwynb wpunwhwjntlp z3-nYy
(Ywntlp b 0wl 23-0 wpunwhwyinbp x2-ny)

Tog = —2x3 —6:

z4-h L x2-h wndbpltpp wnbnwnptlp weweohlh 069, nphg 1 wlhwjup
ywpbih t wpunwhwywnt) z3-ny

rp=1—x9—2w3—24=1—(—223—-6)—23—2=5+ 123
<wdiwywnpgh (nténtip Yntbbbw hGwnlyw| inbupp

r1 =5+ x3, xo = —6—2x3, T3 =123, T4 = 2
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ywd np Gnybl £
r1=0+c¢c, xo=—6—2¢c, x3=1c¢, T4 =2

wnbupn, npuintbn c-0 gwaywgwsé phy E: <wdwywpgb nibh waykne pyny |nt-
onuiltn:e
Nhunwpyttp wihwdwwnbnbih hwdwywnag:
OphGuwy 3. Lniéb| hwiwywngp
1 — X9 + 2293 =4
X1 + Tr3 — 6
2.1?1 — 3272 + 5293 =4
3r1+2x0 —2x3=1":

{wiwywpgh plnjwtywd dwunphgb £

1 -1 2 4
1 0 1 6
2 -3 5 4
3 2 —-11

Uhpwrblp Qwniuh Gnwlwyp: Gpypnpn, Gppnpn L snppnpn tninntiphg hwi-
O60p wrwohlh hwiwwwwnwufuwb ywwnhybbpp

1 -1 2 4
0o 1 -1 2
0 -1 1 -4
0 5 -7 -11

Gppnpn tinnhG wyblwgltbp Gpypnpn tinnp

1 -1 2 4
0o 1 -1 2
0o 0 0 =2
0 5 -7 —11

Urweoht thnyp wnbih B wjwpunhb shwuglb), pwbh np Gppnpn tinnhG hw-
dwuwwwnwufuwbnn
0=-2

11



hwywuwnnipinibp £hpwn sk <wdwlwngp (nuénud snibh: e
Lywpwagntbp Quniu-dnpnwih wpunwpudwb Gnwbwyp:
OphOwy 4. Lnuébp hwdwywngp

x1—2x2+3x3:9
—X1 + 3.172 =4
201 — Dx9 + 53 = 17

Lwiwywngh ponwywé dwuwnphgl £

1 -2 3 9
-1 3 0 -4
2 =5 5 17

Quintu-dnpnwih wpwnwpudwl Gnwawyp Onybwbu Yuqidwé E Gpyn tne-
thg: Urweohlp GnyGl E, hGs Quniuh Gnwlwynid: Swppwywb wnnnwihb
dLwihnfunipyntbbbpny pOnwjodwéd dwwnphgp pbptlp GrwOynibwél (ub-
nwiwadl) wnkuph

—2

S O =

39
1 3 5
0 1 2
Gnypnpn thnynud, hbnplpwg nbnwnpnid Juunwntine thnfuwntl, wnpne-
Owytbp nwppwywla nnnuiht dLwthnfunipyntbtbpny wwngbglb, hwiw-
Yuwpagp: Urwohl tinnhl wybiwglthp Gnpypnpnh Ypyhwwwnhyp, huy Gpy-
nnnnhg hwitbp Gppnpnh Grwwwwnhyp

109 19
010 -1
001 2

Yuunwbwlbp

12



Quintu-dnpnwbh Gnwbwynid hbwnplbpwg inbnwnpniib hpwywbwgyned
E wmwppwywb nnnwihb dLwihnfunipintbbBph oqlnipjwdp:
OphOwy 5. Lnuébp hwdwywnpgp

2.171 +42§2—22§3 =0
3$1+5$2:12

Uhpwrbiny Qwniu-dnpnwOh Gnwlwyp, Yunwbwbp
2 4 -2 0 N 1 2 -1 0 N
35 0 1 35 0 1

1 2 —-10 1 0 5 2
0 -1 3 1 0 -1 3 1)’
$1+5$3:2
—$2+3$3:12

npuntinhg

<wiwywngh (ntontip ywpwdidbunpwywl inbupny hGunlw b £
x1=2—-5¢c, o =—143c, xt3=c: e
OphGwy 6. Lniéb| hwiwywngp

1 — a2+ 3x3 =0

2¢1 + 22+ 323 =0":

Uhpwrbny Qwniu-dnpnwbh Gnwlwyp, Yunwbwbp
1 -1 3 0 N 1 -1 3 0 N
2 1 30 0 3 -3 0

I -1 3 0y (10 2 0
0 1 -10 01 -1 0)"

$1+2£B’3:O

npwntinhg

o —x3=0:

13



<wiwywngh |nénuip gpbbp ywpwibunpwywb inbupny
r1=-2¢, xo =¢C, T3 =C":
<widwywpglb nbh wodbpe pyny (nuénudbbp (¢ = 0 wnpdtphlt hwiwww-

nwufuwbnud £ gpnjuywb (nuénudp): e
OphGwy 7. Lniéb| hwiwywngp

I‘1+2§2+2§3:0
$1+£L’2—£L’3:0

T1 — 2o +x3=0:

<wiwdw)b Quniu-dnpnwbh Gnwlwyh

1 1 1 0 11 1 O 1110
1 1 -1 0f~(0 0 -2 0|~1001O0]~
1 -1 1 0 0 -2 0 0 0100

1110 1 000

01 00|~({01O0O0

0010 0010

npuntinhg
r1=0, 20 =0, z3=0:

Uju nbwpntd hwdwlwnglb ntbh dhwyb gpnyuiyuib (niénii:e

1. <dwdwywngp |nét] Quiniup Ywd Quinwu-dnpnwbh wpunwpudwb Gnwbw-
yotnny
w) 3r; — 229 — g+ x4 =3 p) 4x1 — 3xo + 23+ 5x4 —7=0
2$1—3$2+$3+52’}4:—3 291—2.172—2.1?3—3.1?4:3
T, +2x9 —4xs = =3 31 — X9+ 2x3 — 3xy = —1
T — xo —4dx3 + 914 = 22, 2x1 + 329 + 203 — 8xgy = —7,
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Q) 221 — 2w+ x4 = —3
2r1 + 3x9 + T3 — 314
3x1 +4xe — 23 + 214
291+3132+293—294 :2,

n)
—6
0

b) 21’1+71’2+3$3+1’4:5 q)
291+3l‘2+5133—2294:3
1’1+5$2—9$3+81’4:1
511 4+ 18x2 + 4x3 + bxy = 12,

bt) 4y — 32 + 225 — x4 = 8 n)

31 —2x9+ 23— 314 =7
2291—1}2—5134:6
ox1 —3x9 +x3 —8xrg =1,

R) T1— 212 +3x5 —4wg +225=—2 d)

1+ 2x9 —x3 — x5 = —3
T1 — T2 + 2x3 — 314 = 10
292—133+294—2295:—5

21’1 + 31’2— xr3 + T4 — 41’5:1,

h) 21 +x2 + 23 +24=0
T+ 229+ 3x3+ 424 =0
1’1+3$2+6$3+10$4:0

xr, + 4.132 -+ 10.133 -+ 20.134 = 0,

)

I'U):L’1+3$2+2$3:0
201 — 29+ 323 =0
31’1 —51’2+4$3 =0
1’1+17ZL’2+4$3 :0,

6)

131+292—62’}3—4134:6
31 —x9 — 613 — 4y =2
2$1+3$2+9$3+21’4:6
3131+2132+3113+82’}4 = —7,

2$1+3$2—1’3+$4 =1
8.131 -+ 12.132 - 9.133 + 8.134 =3
4$1 +6$2 +3$3 —21’4 =3
2$1 + 3$2 + 9$3 — 71’4 = 3,

201 — X9 +x3 — 14 = 3

4$1—2$2—2$3+31’4:2
2131—132+5293—6294:1
2$1—$2—3SL’3+4SL’4 :5,

131+2132+3293—134:1
31 +2x9+x3 — 14 =1
201+ 32+ a3+ 24 =1
2131+2132+2133—294:1
521 + bxo + 223 = 2,

.131—2.1}2+293+134—295:0
201 + X9 — 23— T4+ x5 =0
1+ Texe — bxs — dxy + dbxs =0
3131—132—2293+134—115:0,

T1+ 29 —3x4 —x5 =0
131—292+2293—114:0
4xy — 2x9 + 623 + 324 — 425 =0
2x1 +4x9 — 223 +4x4 — Tx5 =0

2. Qunlb| a, b, ¢ wpwdbuptph wyb wpdbpltnp, npnGg nGwpntd hGunbywy

hwdwywpap
rTH+y=2
Yy+z=2
r+z=2

axr +by+cz=0

w) npnaywé E,

p) wlhwiwwbntih E,

@) wlnpny k:
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3. Qb a,b wwpwditnpbph wt wpdbpltpp, npnGg nbwpntd hbunbyw
hwdwywpap
3x+2y—z=a

r+y+2z2=0
w) npnwé E, p) wOhwdwwnbnbh b,  q) wOnpny E:

4. Qunlb| a, b, c ywpwdabwunpbph wyl wndtpbbpp, npnGg nbwpntd hbunlyw
hwdwywpagp
3r+2y—z=a

r+y+22=0
Sr+4dy+3z=c
w) npnwé £,  p) wohwdwwbnbh £,  q) wlnpn) E:
5. Qb A wwpwdbwph wyo wpdbpbbpp, npnGg nbwpentd hwdwlwngl
ntoh ng gpnyuiywib (nLéndbbp
A=2)z+y=0
r+(AN—=2)y=0:

YhruNNHER3NFL
hustrInL3ushu

Yhuwnpytlp zy-hwppnigwl ypw tnpdwé Yewneph hbnlw| pwqintp-
Jnilp
(33073/0)7 (xhyl)v T (xnvyn) :

Qunbtap wjiwhuh p(z) pwqdwbnwad
p(‘/E) =at+taur+---+ am,mﬂls

nph gnwdhyt wogbh npdwé Yewnepnd: Uu julnhpl wodwinud 60 pawnkp-
wnywghuyh fubnpp, p(x) pwquiwlnwip’ plnbpunywghnt puquwinud, huy x;
ytwintnp pGuinbpwnyuwghna hwagnygabn: Ujuwhuny

p(x;) =vyi, 1=0,n
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ywy, np GnyGa E,

ag + a1xo + -+ 4 = Yo

m
ag +ay1ry + - - +a'mx1 =W

m o__ .
ag + a1y + -+ AmT,, = Yn -

Gpt m < n, www hGwnbpwnywghnb fubnhpp Ywpnn t nuénid snult-
Guwp: OphGwy, Gpb n = 2 L hwpenipjwl Yewknpa &6 (0, 1), (1,0), (2,1),
www m = 1-h hwdwp gnjnepgntl snibh p(x) = ag + a1 pwgiwbnwd, npb
wbglbh vpywé Yswinbpny:

Gpt m > n, wwyw hGntpwnywghnb fubnhpp Ywpnn £ nlbbbw; dEYhg
wyby (nénuibbp: Ophlwy, tet 7 = 1 L hwppnigwl Yawnbpa &6 (0, 0),
(1,1), wyw m = 2-h hwdwp npwtu hGunbpwnywghnt pwqiwbnwidtn
Yuwptih b Jtnpglt

px) =22,  pz) =227 -z, p(x) = 32% — 2z :
Gpt m = n, www hGuntpwnywghnb futnhnb ntoh dhwy |nuénuy, Gipb
hGuntGpwnywghnb hwbgnyglbpb hpwphg wtwpptp Ga:
OphGwy 8. Ywenigh wlwhuh Gpypnpn ywingh p(z) = ag + a1z +
azx? pwqdiwlnwd, nph gpwdhyt wagth (1,4), (2,0), (3,12) Yawnbkpny:
(2) hwiwywpagp Ynibbow hGnlywy inkupp

p(1) = ag + la; + 1%ay = 4
p(2) =ag + 2a1 + 22662 =0
p(3) = ag + 3a; + 3%ay = 12,

nnb nbh ag = 24,01 = —28,a2 = 8
dhwy niénudp (nbu Gy 1.)

p(xr) =24 — 28z +82% : @

ay.1

17



OphGwy 9. Gwnlk| wjbwhuh snppnpn Yuingh p(7) pwqdwanwd, nph
anwdhyb waglh

(1986, 3), (1987,5), (1988,1), (1989,4), (1990, 10)
[ N S S\
(z0,y0) (z1,91) (z2,y2) (z3,y3) (z4,y4)

ytwnbpny:
<wywnybbpp htunwglbbint hwdwnp Ywuwpblp z = & — 1988 thn-
thnfuwywbh thnfuwphbnid: Yunwbwbp Yewnbph hGunlyw| pwginipiniln
(—2,3), (—1,5), (0,1), (1,4), (2,10):
—— —— —~— —~—~ ——
(z0,y0)  (21,41) (22,92) (23,93) (24,94)

Lnuotiny (2) hwdwywnap Yunwbwbp

<wpdh wrlbiny thnthnfuwywGh thnfuwphbnidp
p(x) = q(x — 1988) =

5, 101 , 3 s 17, .
= 1— (= 1988) + - (¢~ 1988)° + 7 (2 — 1988)° — -7 (¢ —1988)" : o

6. Qulb| n-pn Ywpgh pwqdwnwy, nph gpwdhyt woghh npdus (n + 1)
ytwnbpny

w) (17_1)7 (_179)7 (27_3)7 P) (_170)7 (174)7 (273)7 (37 16):

Q) (2.5), (3,2), (4,5), n) (2.4), (3.6), (5,10),

b) (1986,5), (1987,7), (1988,12) :
7-0 ?];ﬂﬂbl snppnpn Ywd wybith gwép Ywpgh pwqdwlnwd, nph gpwdhyl
wlg

(171)7 (271)7 (372)7 (373)7 (4*4)

ytuintpny: Mwunwuuwbp pwgwunpb:

18



8. Qult| Bpypnpn ungh pwqdwbnwd, nph gnwdhyb waglh

00 (25). (+5)
Yytwintpny:

9. Qulb| tpypnpn Ywd wybith gwsn Ywngh p(r) pwqdwlnwd, nph gnw-
$hyb wogth
(07 1)7 (27 3)7 (47 5)

ytwnbpny:
1
Uwrenigh| y = —— dnibyghwih gpwdbhyp b hwibdwunb) wyb Gwfunpn
p(x

fubnpnid unwgywdé dnibyghwih gpwdphyh htwn:
10. Urynruwynid Gepyuwywgywé b UUL-h plwysnipintbp 1920, 1930, 1940
L 1950pp.:

unwiph 1920 1930 1940 1950
pay (4ja.) 106 123 132 151

Qunlb] tnwpptn Yupgh pwqiwbnwibtbn, npnbg gpnwdhybtnb waglkl
wryniuwynid OEpYuwywgywé inyjwtEpht hwiwwwunwufuwOnn Yenbnny:

Unwgywé pwqgiwlnwditbph oqlunipjwip hwpdbp UUU-h plwysnip-
Jnibp 1960p.:

NppwGn’y £ wb tnwpptpynid hpwywinud nwé pyhg” 1794910.:
1. Oqudtiny sin0 = 0, sin§ = 1, sinm = 0 wnuw|ltinhg, hwayti
sin Z-p:
12. Oquytiny log, 1 = 0, log, 2 = 1, log, 4 = 2 wnywilbphg hwub|
log, 3-p:

HL6USPrULYUL cBULEN

<hpbglblp Yhpfuhndh Gpyne optlplEnp.

w) hwbgnig dn0nn |hgep hwywuwp B hGrwgnn (hgph(,

p) 2npwih wnbnwiwuntd U = I R, npuintn U-0 jwpnidb k, 7-0 hnuwGph
nidp, R-p inbnwdwuh nhdwnpnipnilp:
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OphGwy 10. “Yhuwwpytlhp GY.2-ntd ywwnybspgwd npwlb L qunlbhp
hnuwOph nidp Jncpwpwbgnip wrbnwdwunid: Yhpfuhndh optbpltpp Yhpw-
rGOp Gpynt hwbgnyglbph L Gpynt inEnwidwubph hwdwp

I

-

I
R1=3

I
o mammm

|
\
U1

7

:

R2=2

L+1I;=1

BRIy + Roly =311 +21, =7

Rols + Rsls =21, + 415 =8 :
<wiwywpgl ntbh dhwy nLéncd

11:1, 12:2, 13:12.

13. Auwnlb) 04.3,4-h pnpwtph pnnp tnbnwdwubph hnuwbph nudp: PaswE"u
Yuhnfudh wwwnwupuwp, Get 0Y.4-nwd Gapwnpbop U; = 2 L Us = 6:

R1=2 ‘
—===
I ‘
U;=10
Ry=4
o = 1 |
Iz I | [ ———
Ry=1 _
U2=17 —— 0=s
I2
Ra=1 Ra=2 o— IS >
I3 Ia Rp=2
I I3 U2=8
-~ — - — { l ~—
Rs=2 R3=4
U3=14
Ie ‘
—— | —
Re=4 ‘
ay.3 ay.4
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suusenr
Utnp ophbwybbpnid gwbgtpp pwnyw-
gwé G0 hwbgnyglbphg L &nintphg:
Glpwnptlp, nn hwbgnyg dnbnn wd-
pnn9 hnupp hwywuwn E nnipu Ynn hnuph:
200 LY. 5-nud wwunytpywé nbupht hwiwww-
wnwufuwbnud E htnlyw) hwywuwpnidp

X1

r1 + 29 = 200 :

ay.5 %

OphOwy 11. Qunlb| x; wpdtplbpp (G4. 6):
8wgl nbh hnbg hwbgnyg, npnbghg
Jnipwipwbsnipht hwiwwwunwufuwlOnid £

20
~ Uty hwywuwpnid
T+ T2 = 20
X2 X3
T3 + 20 = Ty
X1 X4
10 10 z2 + 23 =20
X1 + 10 =I5
z5 4+ 10 = x4 :
X5

ay.6

<wdwywpgh (nénidip wwpwibunpwywb nGupny hbnbywi G E
r1 =c—10, 29 = —c+30, zt3 =c—10, z4 =c+ 10, z5 =c:

LY.6-nud ywuwnybpwé gwbgp Ywpnn b hwiwwwwnwufuwbt] pwnwph thn-
nngwjhb GpplEynipwbp Ywd junnnjwybtpny hnunn ophb: Unwgywé ww-
pwuibinpwywb nuénwdp gnyg £ wtnwihu, pb hOswtu untGih E Ywrewywnb)
wjn hnuptpp:

Glpwnptlp, pE gwlgnid Ywnbh E Ywewdwnt) x5 hnupp: <wdwywp-
gh |ntonwihg Gpunud E, np Yupbih £ ywewdwpt) 0wl dowgwd hnupbipp:
Ophbwy, tpt ¢ = 10, www z; = x3 = 0 (GY.7), huy Gt ¢ = 20, www
r1 =22 = x3 = x5 = 10, x4 = 30 (0Y.8):e
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ay.8

14. 2nipp hnunud £ OY. 9-h gulbgny:

X1

X2

600 -

*3y

-

-

x4y

= 500 ) Qunlt| 9ph hnupp fun-

nnuwybtpny” z;,
p) nhuwnyti wb ntwpep,
Gpp z6 = x7 = 0,

600 —=

ay.9

15. Gpplbyntpintbp Ywwnwnpynid £ Gy.

300 -

X6

X7

X1

-

500 g) nhurnwnyti wyb ntwpn,
Gpp x5 = 1000, x¢ = O:

10-h gwlbgny:

200 >

xz‘

X3

= 150 w) Qunlb| z; wpdbpltnp,
) nhunwnyt| wb nGwpep,
Gpp zo = 200, 3 = 50,
¢ ) nhunwnyb| wib nGwen,

350 GNP z2 = 150, 25 = 0:

Y

(y.10

16. GppLEYNLRINLOp Ywuwnwnynid £ O4.
w) Qi) ; wpdbplbpp,

-
|

X5

11-h gwlgny:

P) nhunwnytiy wb nbwpep, tpp x4 =0,
¢ ) nhuvwnyt wyb nkwpep, tpp z4 = 100:

22



200 200

100

Y. 11 ay.12

17. GpplbEYnLeINLOp Ywuwnwnynid £ GY. 12-h gwbgny:
w) Qi) ; wpdbplbpp,
p) nhuwnyty wb nbwpep, tpp 23 =0, x5 = 50, z¢ = 50 :

18. GpplbYynipintbp Ywwnwnynid E GY. 13-h gwbgny:

X1
10— - = 600 ;) QunGiby 2; windtpGbnp,
A %3 p) nhunwnyt wb ntwpenp,
| Gpp 24 = 0,
q ) nhinwnytg wb nbwpep,
100 Gpp 24 = 100:

X2

300 - -
X5

Y

y.13
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MATHEMATICA-h qaruturuy

Owlnpwgltlp MATHEMATICA thwpbph wjt hpwdwbGEphl, npnbp
wrOsynid 60 wyu wwpwagpwdpned pbawpyjwé ubnhpbtph hbun: {pwidwp
untnOwwpny hwdwpbinig htunn wOhpwdtiwun £ ubndt| "Shift+Enter” Yyn-
Awyp wd unbinbwwnph O6pplh we dwunid qunbynn “Enter” Yndwyp: Lkp-
dntdywéd hpwiwOp L unwgywé ywunwuuwbp hwdwpwywiyned 60 hwiw-
wwwwufuwbwpwn In[l], Out[1], In[2], Out[2], - - - GzhsGbpny:

<wdwywpgsh "hhannnipywb” ke GEpuinstlp htwnlyw) dwunphgp

(24 -2 0
m=\135 0 1

ln[1]"= m= {{21 4, _21 0}! {31 5, ol 1)}

Out{1]=| {{2, 4, -2, 0}, {3, 5, 0, 1}}

npp gpwrtlp wybkih hwpdwnp inbupny

In[2]:=| % // MatrixForm
Out[2]/ MatrixFomF

(55 % 1)

m dwuwnphgp Quniu-dnpnwOh wpunwpuldwb Gnwbwyny ptiptbp GrwOyne-
Gwdl inbuph

In[3]:=| RowReduce[m] // MatrixForm
Out[ 3]/ MatrixFomF

o1 5 4

hGsp hwipOyand £ opplwy 5-nid unnwgywéd trwbyntbwdl dwwnphgh hGwn:
Spwé

2z +4z9 — 223 =0
3xr1 4+ dxe =1
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hwiwywpagp (nétint hwdwp gptlp hpwdwbteph hGnlyw| hwenpnwyw-
Gnipyncbp

ln[4]-.= m= {{21 4/ ‘2)1 {31 5/ 0));
b= {01 1);
LinearSolve[m, b]

oufe]=| {2, -1, 0}

ULklp ghwntlp (wnbu ophlwy 5), np nhunwnyynn hwiwywpgb niGh
wlybng pwlwynipjwdp |nénilbp: Uwywb LinearSolve[m, b hpwiw-
GnY Ywnbih B qunlb) nphwbghg dhwjb deyp: Un (niénidp Yuinwgyh ophbwy
5-nid unwgywé wywpwibunpwywd niénidhg t=0 nbwpnid: <wiwywpgh
pninp (NténLdbBpp unwGwine hwdwn ogunytbp hbwinlyw| hpwdwbhg

In[7]:=| Solve[{2x+4y-2z==0, 3x+5y=-1}, {x,y, z}]
— | Solve ::svars : Equations may not give
solutions for all "solve " variables . More..

OU!‘[W:’ {{x>2-52z, y>-1+3z})} ’

{wdwywpgh (néndp GEpYuwywgyt) B wwpwitunpwywb inbupny, np-
wnbn wwpwitwnph nbp E Juunwpnud z-p: Unwgdwéd ywunwuuwOp hw-
dpOybnid £ opphbwy 5-nid unnwgywd wwwnwufuwbh hbwin: Ywenigbbp opp-
Gwy 8-nii nhuinwpyynn hGuinbpwnywghnl pwgiwbnwdp

In[8]:=] p[x_] = InterpolatingPolynomial [
{{1, 4}, {2, 0}, {3, 12}}, x]

Out[8]=| 4+ (-4+8 (-2+x)) (-1+x)

Ywrnigblp p(x) pwgiwbnwah gpwdhyp [0.5,3.5] hwunduwénid

25



Inf9]:=| gl =Plot[p[x], {x, 0.5, 3.5}]
20
15
10
5
0.5 1 1.5 2 2.5 3 3.5
Out[9]=| - Graphics -

UnnpnhOwwnwywl hwppnipjwt ypw ywwnytptop (1,4), (2,0), (3,12)

ytwnkpp
Inf[10]:=| g2 = ListPlot[{{1, 4}, {2, 0}, {3, 12}},
PlotStyle -» PointSize[.04], PlotRange » All]
12 °
10
8
6
2
1.5 3 2.5 3
Qut[10]= | - Graphics =

<wiwfudptlp g1 L g2 gpnwdhydtnp

In[11]:=| Show[gl, g2]

20
15

10\\

0.5 11.5 2 2.5 3 3.5

[&)]

Out[11]=| = Graphics -
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2. anrsnNiER3NFLLEN UUSPhSLEMP 36S

2nnbtphg uwagiwé dwunphglt wodwbnid GO gpoywlwa dwinppg L G w-
OGwynid 60 O nweny:

B = (b;;) dwuwphgp npp npnaynud t
bij = aji, Vi, j

pwliwdlng wojwOnud 60 A dunnppgh wipwouwynGwgywé dwinphg L Gowlbw-
ynid 6a A7 -ny:

Pwrwyniuh  dwuwphgh qiuwynp  wolyniGwghs GO wOdwOnid
ail agz---app WppERh 2wpwlp, huYy Gpypnppwlwl wolynGwghd
an1Q(n—1)2 """ A1n wwnptph 2wpwp:

UbphG GrwlyniOwél vunnphg 60 wlywOnid wyb pwrwyniuh dwwnphgp,
nph gifuwynp woynibwagshg GGppl gunbynn pninp tnwppbpp hwywuwn GG
annjh:

Uwnnppl GrwalyniOwél dunpphg 60 wOwOnid wyl pwrwyniuh dwun-
nhgp, nph gpifuwynp waynibwgéhg yenl gunGynn pninp twpptpp huw-
Jwuwn 60 gnnih:  UaniGwqéuyhG dwwnphg 60 wGdwlnud w0 pwrwyniuph
dwwphgp, nph gifuwynp wiynibwagsh Ypw sgunbynn pninp tnwpptpp huw-
Jwuwnp &0 gpnjh:

UYywywp dunnphg 60 wOojwOnd w0 wbynibwgdwihG dwwnphgp, nph
gfuwynp woynitbwash ypw gunbynn pninp tnnwpnbpp hwdwuwnp G0:

Uhuwynp dwinppg 50 wOqwlnd wyl ujwywn dwuinphgp, nph giluwynn
wOynLowagsh Ypw gunGynn tnwpptpp hwywuwn 66 1-h: (n x n) Jupgh
dhwynp dwwnphgp GowOwynud 60 E-ny (E),):

Pwrwyniup dwwnphgh e wOjwinid 6O giuwynp wOynibwagsh
ypw gwnlynn wwpptph gndwpp: A dwwnphgh hbnpp GowGwynd GG
Tr(A)-ny

Uwhdwantd 3. UhLlnyG (m x n) Ywunpgh tpynt A = (a,5), B = (bij)
dwwphglbp wojwonid 60 huduwuwp® A = B, tpb a;; = b;j, Vi, j:

Uwhdwantd 4. UhLOnyG (m x n) unpgh Gpynt A = (a;;) L B
(bi;) Gwwnhgtbph gnuiwn woywbnud &G (m x n) Yyupgh C' = A+ B
(¢ij), cij = aij + bij, Vi, j dwnphgp:



Uwhdwantd 5. (m x n) Yuwpgh A = (a;;) dwwnnhgh b A pyh wpunwn-
nuw| wiywontd &0 (m x n) Jupgh B = XA = (b;;), bi; = Aaij, Vi, j
dwuwnphgp:

Uwhdwantd 6. (m x p) Yungh A = (a;;) L (p x n) Ywungh B = (b;;)
dwuwnphglbiph wpunwnpjwy wodwned 60 wyb (m x n) Yupgh C' = AB =
(ci;) Gwunphgp, npuntin

p
Cij = Y airbj, Vi, j
k=1

Gpt A-0 (n X n) Ywnpgh pwrewyniuh dwwnphg t, wwyw AA wpnwnpuwip
YGwlwyklp A2-ny: Gpb k-0 ns pwgwuwywl wdpnng phy b, www A* =
AA...A: <wpdwp E uowys A° = B,

—

k
OphGwy 12. Spyws

1 2 4 2 0 0
A=|-30 -1|, B=| 1 -4 3
2 1 2 -1 3 2

dwunnhglbph hwdwn gt 34, — B, 3A — B dwunhgltnp:
<wiwéw)l uwhdwOnwibbph

3.1 3.2 3.4 3 6 12
34=1[3-(=3) 30 3-(-1) | =[-9 0 -3
3.2 3.1 3.2 6 3 6
2 0 0 —2 0 0
B=(-D| 1 -4 3|=[-1 4 -3
-1 3 2 1 -3 -2
3 6 12 —2 0 0 1 6 12
3A-B=|-9 0 -3 |+|-1 4 -3|=[-104 —6]:e
6 3 6 1 -3 -2 70 4

OphGwy 13. <wyyt; AB wpuwnpup, tipb

a=(43)5=(19)
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NLOkGp

Ap_ (1221 10424\ _ (4 8
“\-1-243-1 —1-0+3-4)  \1 12"

OnhGwy 14. <wyyt| (AT)3-p, tipb

1 5
A= (_2 _7> .
NLOkGp

(A7) = <é ﬁ) <é ﬁ) <é ﬁ) - (15615 —_26163> i

AswihG hwywuwpnuibbph hwdwywngp Ywpbih E gnby

Arx=15b
winbupny, npwntin
aip  aiz - Aip
az1 Q22 - A
A — n
Aml Am2 " Qmn

(mxmn) upgh dwuinphgt Lz = (21, 22, - - ,J}m)T, b= (b1,ba,---, bm)T:
OnphOwy 15. Lniék, hwdwywngp

T1 — 29+ 23 =0
2$1+31’2—2$3:OI

Wu hwdwywnagp Ywptih £ gpbp Az = b wnkupny, npuntin

Z1
1 -2 1 0
A—<2 3 _2>, r=| zo ,b—<0>.
T3
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Oguytiny Quiniu-dnpnwlh wpunwpudwl tnwlwyhg duwihnfukbp (Alb)
dwwnphgp

10 —= 0

1
7
(Ab) ~

01 -2 0

<wiwywnpgh (ntontip ywpwibunpwywl inbupny hbunlw b £
r1=c¢ xo=4c, xz3=TC:

<wiwywngl nibh wodbpg pwlwynigjwip (niénidlbp:e
A L B dwuinphglbpt wojwnid G0 wnenuehnfubih, bpt AB = BA :
OphGwy 16. Snyg nnwy, nn A L B dwuwnphgltpp wnbnwnfubih s60

1 3 2 -1
=(2) 0= 3

2 5 0 7
AB_<4 _4>, BA_<4 _2)

LAB # BA: e
LOpENpgnNnh0 wrwownynid Ghp unnigb|, np htunlywy

a=(17) 2= %)

dwuwnnhgbbpp inbnwhniub h GG:
Y wjuwtu. npny nbwptpny AB = BA, huy pinhwipwwtu” AB #

{uwpyklp

BA:

{binlyw| ophlbwyny nhuwnytlbp dwuwnphgtbph wpunwnpuwih Lu dky
ywplnp hwwnynipyntb:

OnhGwy 17. Thgnip

(3 D)m= (3 8)e=(4 2)

8nyg iy, np sdwjwé A # B, uwyw)t AC = BC: bujuuwtu

-2 4 -2 4
do= (1), mo (2 4)s
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A dwunphgl wadwnud 66 updbnphly dwnphg, beb A = AT, sknupdtn-
nhYy sunnppg et A = — AT

Ahgnip A-G (n X n) Ywnpgh ng gpmjuuwl dwwnphg b Ywukbp, np
A-0 hGpGwskgnpuwglnn (GhjwnwnkGwn) dunnphg £, Gt hGs-np pGwywl & pyh
hwdwn

A2£0, -, A1 £0, AF=0:

k phup YwOJwOtOp plplhwskqnpugdwl wunhAwi:
A pwrwynwup dwuinphgt woqwand G0 dpwynpwlbpy (hnbdwnwntow)
dwunphg, tipti

A2 =A:

19. Uwuwnwnb| gnpénnnipiNLGOtpp
w)y(l 2 1 =1)+(3 2 -1 2),
pp3(1 -1 0 3)+2(-1 2 3 1)—(1 1 6 11),
1 2 -1 -1 4 1

"')4<21 1>+3< > < 132>
1 -3 2 2 56

m-313 —4 1|+511 2 5|:
2 -5 3 1 3 2

20. Qulb) x,y, zn

(2= () ()

dwuwunnphgwjhl hwywuwnniihg:
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21. {wpyb| pwrwyniuh dwnphglbph wpunwnpjwip

~2\ (3 4
-4)'\2 5
-3 2\ /2
4 1|1
-5 3/ \1

95 3) (&

w) <§

Q)

N W =

5 6
2 5
3 2
93
—126

5 8 —4
mf6 9 -5
4 7 =3

a b a [
o (2 0) (5 0)
3
| 4
9

(27)

22. {wpyb| dwwnphgtbph wpunwnpwip

w(2 . (51
301 10

2
3
23. <wyyb|
w (1 2 3
3 —4)
1 0 o\"”
9|0 -1 0 neN,
0 0 1
2 —1\"
li)<3 _2> ,neEN,
1 1\"
t)<0 1) ,mEN,
a a "
ra)<0 a) ,meN
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24. Qunlt; A dwuwnphgp, tipt

9 0 8 0 0
w)A2—<O 4>, p)AS=10 -1 0
0 0 27

25. Lniétp dwuinphgwiht hwywuwnpnuiGbph hwdwywngp

11 10
w)X+Y_<O 1),2X+3Y—<0 1>,

0 1 0 -2\
p)2X—Y_<_1 0>,—4X+2Y—<2 0)'

26. Aty f(A)-0, tpt f(z) = ag + ar1x + ax® + - - - + apz™ L ipYuws
(nxn) ungh A dwwnphgh hwiwn f(A) = apE+a; A+as A% +--+a, A"

w) f(z) = 2% — bz + 2, AZ(Z g),

p) f(z) =2 —102>+ 31z — 30, A=

S O W
[en kil \ORN
(2 SN @)RITEN

27. hGswt°u Ythnfudh A L B dwunphglbph wpunwnpywyp, tipt

w) ntnuwihnfutitp A dwinphgh i-pn L j-pn tinnkpp,

p) A dwuwnphgh é-pn tinnhG wiytwglklp ¢ pYny pwqiwwwnyws j-nn
wnnnp,

q) wtnwnfutitp B dwuwnphgh i-pn L j-pn ynibtipp,

n) B dwuwnphgh i-pn ywOp wytijwgltitp ¢ pUny pwqiwwwwnyws j-pn
untlp:
28. Spyws hc=—-2L

12 3 1 3 0 1
A‘(o 1 —1)’ B_<—1 2)’ C‘<—1 0>:
<wyby
B(CA), C(BC), (B+C)A B(C+0), (cB)(C+C), B(cA)

dwuwnnhglbpp:
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29. 8nuyg wnwl, np AB = O hwywuwnnipjnitbhg sh hbinbng, np A = O
ywd B = O : Luhwpyty hGuinlywy ophGwyp

3 3 1 -1
=(00) 2= ()
30. 8nyg wwy, np AC = BC' hwywuwpnipyntlhg sh htuinlnd, np A = B:
Ahunwnyt hGunlyw| ophlwyp

1 2 3 4 —6 3 0 0 O
A=|0 5 4|, B= 5 4 4|, C={10 0 0
3 —2 1 -1 0 1 4 -2 3
31. <wyyt| AB-0 L BA-G, tipk
0 -1 0 2
wA=]4 0 2|, B=|-3
8 —1 7 1
-1 3
0 2
1 0 O 3 0 0
PA=[04 o0 B=1{0 -1 0
0 0 -2 0 0 5
5 0 0 Lo o0
mA=[0 8 0|, B=[0 -1 0
0 0 7 0 0 1L

32.A-0 L B-0 (3 x 3) wnpgh dwwnhgltip &0, pn npnud A-G wayntGwgswihG
dwunnhg k. w) GYwpwgnt; AB-G: Ptptp ophbwyltp,

p) GYwpwapt BA-G: Ptpbp ophGwyltn,

a) hGswtu Yuhnfuyba w) L p) Yenbph wwwnwufuwbobnp, tpt A dwwn-
nhgp (hGh uwywp dwwnphg:
33. 8nyg vy, np htnlyw) dwwnphgwiht hwywuwnnidp (neéncd snp’

().
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34. Uwuwgnigti, np gnnipgnil snula A L B (n X n) Yunpgh dwwnphgtp
wjOwhupp, nn AB— BA=FE":

35. Thgnip AB dwwnphgp pwrewyniuh b 8nyg wnwg, np BA wpunwnpwip
npnJwié E:

36. Yhgnip AB wpunwnpwip npnadwé £ 8nyg wwiy, np it A dwwnphgh
i-nn L j-pn wnntpp GnyG0 60, wwyw AB dwwphgh @-pn L j-pn winntpp
GnyOwtu GnyGl GG:

37. A-0 L B-0 (n x n) Ywupgh dwwnphglbnG G0, pan npnud”™ A dwuinphgh
i-nn wnnp Yugdywé B ohwyb 0-06phg: 8nuyg wwg, np AB dwunphgh i-pn
wnnnp GnyOwbu O-wlwb wnnn £ 8nyg wnwy, np hwlwrewyp &houin sk PEPG|
(2 x 2) yungh A L B wnwhuh dwnphgltiph ophGwly:

38. Uwuwgnigtb|, nn

w) npwtugh A (n x n) Yunpgh pwewyniuh Gwinphgn [hh wntnuwhn-
fubith (n x n) Yupgh pninp pwrewyniup dwwunphgbbph htiwn, wohpwdtun t
L pwywpuwn, np A-G 1hGh uyuywnp,

p) nnwtugh A (1 xn) Yungh pwewyniuh dwunphgp (hGh wnbnuwnfut-
th (n x n) Ywnpgh pninp waynibwgdwiht dwwnphglbph htwn, wihpwdtiwn
E L pwywpuwn, np A-G (hGh woyntGwgéw)hh,

@) tipt A-G (n x n) Yupgh woaynbwgswiht, pwg ns ujwywn dwun-
nhg E, www A-h htinn inbnwihnfubih Yudwjwywa (n x 1) upgh dwunphg
wayntbwqdwhb k:

39. 8nyg wwy, np bpt AB = BA, www

w) (A+B)? = A2+2AB+B?  p)(A+B)(A—B) = A>-B*:

40. Qunlb] lnpwé dwunphgh htwn inBnwinfubih pnpnp dwwnphgbtpp

o (22 w(1 %)

5 1 0 0100
0010

90 3 11|, n

00 3 0001
0000

41. <wpyb w) AB, p) ATBT, q) BT AT wpunwnpwiGtpp, bpb

1 2
A:(% g :é),B: 10
31
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42. <wpyt| AAT wpiwnnuwp, tpt A = (i f 1 §> :

43. Uwwgnigtl, nn

w) (AT)T = A, p) (A+ B)T = AT 4+ BT,

q) (MA)T = \AT, n) (AB)T = BT AT .
44. Ptpb (2 x 2) Ywpgh wjlwhuh A L B dwwphglbph ophGwy, nnp
(AB)T # ATBT:
45. Uwwgnigh, np bipt A-G L B-0 (n % n) Ywngh Gwwphgltip &0, A € R,
wwyw

w) Tr(A+ B) =Tr(A) +Tr(B),

p) Ir(AA) = XT'r(A),

q) Tr(AB) =Tr(BA):

46. Lniét] dwunphgwihl hwywuwnniip

w(i2)a=(3 ) (3 2)a-(0 1)

47. Lniét] dwunphgwihl hwywuwnpnuiGbpp

—4 0 1 2
A= 1 -5, B=|-21
3 2 4 4

w)3X +24=08 p) 2A — 5B = 3X
q X —-34A+2B=0 n6X —4A—-3B=0:
48. Spjwé dwwnphglbphg npnGp GO uhdGunphy, 26nuhdGunphy

w(% 0 e

0 21 0 2 -1
@2 0 3], m|l -2 0 -3]:
1 30 1 3 0

49. Uwwgnigt], nn

w) Gpynt uhdbuinphy Ywd Bpyne p6nuhdbuinphy dwunphgbbph wpunwn-
nuwip uhdbuinphy £ wyb L 0hwyb wyb nGwpenid, Gt dwunphgbtpp wnbnwtn-
futith &G,
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p) uhdtiinphy L 2tnuhdtiunnhy dwunphgltiph wpunwnpwip 2tnuhdtin-
nhy £ wyb L dhwyb wyb nbwpnid, Gpb dwwnphgtbpp wnnbnwidnfubh Ga:
50. Uwwgnigh|, np gwllwgws (n x m) ungh A dwwnphgh hwdwp AAT
L AT A Swunphgltpp uhdbuinphy dwwnphglbn ba:
51. Uwuwgnigt|, np 26nuhdbunphy dwuwnphgh gifuwdnp waynibwagsh pninn
twpptpp 0 GO:
52. Uwwgnigby, np Gpt A-G L B-0 26nupdtunphy dwwnphgltp G0, www
(A + B)-0 2tnuhdtwnphy dwunhg t:
53. Uwuwgnighl, np tpb A-0 (n x n) Ywnpgh dwwnphg £, www (A — AT)-0
2tnuhdtinphy dwwnphg £, huy (A + AT) dwunphgn uhdtuiphy :
54. 8nyg wwyl, np gwiyugws A dwwnphg Yupbih E ohwy duny OGpyw-
Jwglty B upib-inphy L C' 2tnuphdtunphy dwwnphglbph gnidwph wbupny’
A =B+ C: anlt| B L C' dwwnphgltipp, tpb

2 5 3
A=1-3 6 0
4 11

55. Ptipt| (7 x n) upah A L B uphdtuphy dwwnphgbtiph ophGwy, npntg
hwdwp AB-0 upituiphy sk:
56. Nhgnip

A:

o O O
S O =
O =N

8nug wwy, np A-0 hapOwstgnpwglnn dwuphg E L g0t Gpw hapGwstgn-
pwgliwl wunhdwlp:

57. Mwngb|, pb htwnlyw| dwuphglbphg n°pl b hopbwsbgnpwglnn: Yw-
Yl wwunwufuwbh nbwpnid gl hOpbwstgnpwgiwb wunhdwln

w)<8 é>, p)(? é>, q)<? 8>,

10 0 01 0 0O

n <1 0>, 6|0 00}, g1 00
00O 1 10

58. Qwlb| (3 x 3) Ywpgh L Gpypnpn, Gppnpn wunh&wh hGpGwskgnpwg-

Gnn dwunphglbin:
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59. Qunlty (4 x 4) Ywngh L Gpypnpn, Gppnpn, snppnpn wunh&wbh haplw-
sGgnpwglnn dwuwnphgbbn:
60. Qunlt) hnbgtptpnn wunhdwbh hbplwskgnpwglnn dwwphg:

61. Nhgnip A-0 hGplwstqnpwglnn dwwnphg b h°0s Yupbih b wutp AT
dwuwnhgh dwuhb:

62. Mwnpqb, pE htwnlyw| dwwnphgltphg, npb £ dhwdnpwybpw

o (50 w0 )

0
2 3
n)<1 2>, 9 | 0

o = O
O O =
o = O

63. a L b pybplb pOunptk| wjbwbu, np

dwwnphgp [hGh dhwynpwyGnu:
64. a,b L c pdbpl pOunpb) wybwbu, np

=i 7)

dwwphgp (hGh dhwynpwytnw:

65. 8nug wuwy, np tpt A dwunphgp shwdnpwytpw b, www AT dwunphgp®
GniOwtu:

66. Snig wnwy, np tipt A, B dwwnnphgltpp shwynpwytpw 60 L AB = BA,
www AB dwuwnphgp' Gnyawbu:

67. Quwlb| (3 x 3), (4 x 4), (5 x 5) Ywpgh shwynpwytipw dwuinphgbtn:
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MATHEMATICA-h qQ,ruluruL

a;; nwnptpny (3 x 4) ungh dwwunphgp GGpdniébp htnbyw) hpwiw-
Gny

In[1]:=| mat=Tablela[i, jl, {i, 3}, {3J, 4}1;
mat//MatrixForm

Out[2]/ MatrixForm

In[3]:= | mat=Array[a, {3,4}];
mat//MatrixForm

Out[4]// MatrixFomr

Lbpdnwsblp wayntbwgdwiht dwuphg, nph giluwdnp waynibwagsh
wnwppbpb 66° a, b, ¢, d

In[5]:= | DiagonalMatrix[{a, b, c,d}]

Outf5)=| {{a, 0, 0, 0}, {0, b, O, O}, {0, O, ¢, 0}, {0, O, 0, d}}

o

wenigblp (3 x 3) Yupgh dhwynp dwuphg

Inf6]:=| IdentityMatrix[3]

Outf6]=| {{1, 0, 0}, {0, 1, 0}, {0, 0, 1}}

Ywrnigblp pwrwyniuh dwunphg, nph gifuwydnnp b npwl hwplwb Gpynt
wayntbwagstph ypw sgnnbynn pninp tnwpptipp hwywuwn 60 gpngh
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In[7]:=| Table[Switch[i-j, -1, a, 0, b, 1, ¢, _, 01,{i, 5},
{j, 5}1//MatrixForm

Out[ 7]/ MatrixFormF
(b a 0 o0 O\
Ec b a 0 Oi
EO c b a Oi
10 0 c b aj
(0 0 0 c b)

Ltipdnistibp (3 x 3) Yupgh M dwunhgp

Inf8]:=| M = Array[a, {3, 3}]

Ooutfg]=| {{all, 11, al[l, 2], a[l, 3]},
{al2, 1], a[2, 2], a[2, 31}, {a[3, 1], a[3, 2], a[3, 3]}}

[

nnipu gptitp M dwuinphgh Gpynnpn tinnp

Inf9]-=| M[[2]]

Out[9)=| {al2, 11, al2, 2], a[2, 3]}

Antpu gpbbp M dwunphgh weweohl untlp

In[10]=| M[[All, 2]]

ouf10]= | {all, 2], al2, 2], a[3, 2]}

Ywuwnwptlp ytywnnpbtph hGwun géwihbt gnpénnnieintGbbp: Qnudwpblp
Gpynt ytywnnltkn

In[11]:=| {a, b} + {ap, bp}

Out[11]=| {a+ap, b+ bp}

Swpptp Gpwpnee)nib ntbbgnn yeYwnnpltnpp sh Ywnbih gnidwnb (inku
hwiwywpgsh wwunwufuwp)
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In[12]:=

ouf12)=

{a, b, c} + {ap, bp}

Thread ::tdlen : Objects of unequal length 1in
{a, b, c} + {ap, bp} canmnot be combined . More..

{ap, be} + {a, b, c}

Jtyunphb gnidwntlp phy

In[13]:=

Out[13]=

1+ {a, b}

{l+a, 1+ Db}

dtyunpp pwqiwwwwnytbp pyny

In[14]:=

Out[14]=

<wzytilp wnpdwdé Yuywnnplbnh ufuywn wpunwnpjwip

In[15]:=

ou[15)=

k {a, b}

{ak, bk}

{a, b, ¢} . {ap, bp, cp}

aap +bbp +ccp

<wytbp dwwnphgltiph wpunwnpjwip

In[16]:=

ou[16)=

{{a, b}, {c, d}} . {{1, 2}, {3, 4}}

{{a+3b, 2a+4b}, {c+3d, 2c+4d}}

Uwuwnphgp pwgiwwwunytbp unilny
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In[17}=| m= {{a, b}, {c, d}};
v={X, Y},
m.v

Out[19]=| {ax+by, cx+dy}

Lwuwntlp, nn MATHEMATICA-ntd tnwpptpnepinth syw wninnh L ujwb
thol ywnbih b hoswtu dwuinphgp pwgiwwwwnyb) yncany, wjbwbu £ yndbp
pwqiwwwinyt) dwwnphgny

Inf20]=| m . v

Out[20]=| {ax+by, cx+dy}

Inf21]=| v . m

Out[21]=| {ax+cy, bx+dy}

Inf22]=| v . m . v

Out[22]=| x (ax+cy) +y (bx+dy)

<wpyblp inpwé dwwnphgh nnpwluwnbwgywd dwunphgp

In[23]:= | Transpose[{{a, b, c}, {ap, bp, cp}} 1

Outf23]=| {{a, ap}, {b, PP}, {c, cp}}

<wpytlp nnpdwé dwwnphgh hbuinpp

Inf24]=| Tr[{{a, b}, {ec, d}}]

ouf24l=| a+d
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YhrunNHER3NKL
usniuuusky vusrrsutnr

Thunwnpytlp wybwhuh hwdwywpgtn, npnGg tnwpptpp Ywpnn 60 gpun-
Opyby dhwyG ytpewynp pwlwynipudp Yhdwybpnud (S, Sa, - -+, Sn):
OphGwy, pGwpnnGBpp pbunpnigntGbtphG hpbbg dwybp Ywpnn GO wnwig
dpwyb hwhpwwGwnwywbotnphb, nGinypwunbbphlb Ywd wgguwbwywbbsnh,
wyuhbpl™ pbunpnnbtpp Ywpnn B0 gyt dhwyb Gpep yhdwybtpnud: Lw-
nwph pwyhsbpp wwpnid 60 Ywd pwnwph yeunpnanid Ywd swypuwdwub-
npnud” Gpyne ypdwy, L wyb: PGwywo E Ghpwnnb), np hwdwywpgh wnwnppp
dwiwlwyh pbpwgpntd ywnnn £ dh ypswyhg wagll) gjniu ypswyhb: Syjwig
tnwnph j7-yhgdwyhg -yhfwyht wagbbint hwywbwywlnigynibp Gpwbwybop
Pij-nyY, nnuntin

0<pi;<1: (3)

Bprt p;; = 0, www pun hwywbwywbnipjwl uwhdwGdws” nwppp 7 yhsw-
Uhg ¢ ypgwyhh sh waghnid, huy bpt p;; = 1, wwyw' wowwydwb wagbnud
E: dwjwlwywbnignibbbph wdpnng hwdwpwdénthd Yunbh b oGpYuywglbtg
(n % n) Yungh P dwwphgny

P11 P12 " Pin
i RS
Pn1 Pn2 ' DPnn

Lwlh np nw tnwnppp gunbdnud £ nput yhAgwyned (L dhwyb dey), www
pij+ P+ +py=1 j=Ln: (4)
(3) L (4) wwpiwabbppt pwdwpwpnn P dwwnphgt wojwond 60 hwyw-

OwhwawihG Ywl unnfuwuwnhly dwwnphg:
OnphGwy 18. Nhunwpythp hwnlywy Gpynt dwuwnphgltpp

1 00 0.1 0.2 0.3
A=10 1 0], B=|02 03 04
0 01 0.3 04 0.5
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<Gown b unnigti, np A-0 unnfuwuwnhy dwuphg t, huy B-0" ng:e

OphGwy 19. 100000 pGwysnipynth nbtgnn pwnwpentd Gpynt dpgwy-
gnn pOytpnipnLbaep™ A, B, wewownynid GO Ywpbjwihb hterniunwunbunt -
il Wu wnwph A-h pwdwOnpnOtph pwGwyp 15000 E, huy B-hop™ 20000:
Pwnwph dbwgwdé pbwysnipintbp nhwnd £ ng Jupbiwht heniunwunt-
untintl:  UoEG wwph A-h pwdwGnpnOtph 20%-p uyunud b oqunyty B-
h Swewjniinibbtphg, 10%-p uunid b nhuinbp ns YupbwhG hbeniuwnw-
wbuntpnth, huy B-h pwdwlnpnGtph 15%-p uyunid b oqunyt A-h dwnw-
JnipgnLbbtphg L 5%-p uunid E nhunk) ng Yupbiwhl hGeniunwumbGunipniG:
N3 Yupblwht heeniunwunbunipinit nhunnnGbnph 15%-p ulunid b ogqunyby
A-p, L L 15%-p° B-h dwewnipintbbtbphg: hOaswhup®a Yihoh pwdwbnnpn-
GGph pwlwyp d6Y rwph wog: Wu dnnth hwdwlwywbwhb dwwnphgl b

0.70 0.15 0.15
P=1020 080 015 ],
0.10 0.05 0.70

npuntin weweohl ynilp yepwptpnud £ A pGyspnigjwp, Gpypnpn uniop B
payGnnipywlp, huy ybpohtp™ ns Ywpbiwhb hteniunwunbunipjwlp: Pwdw-
GnpnlGph 0BpYwihu pwfudwénipnibp ywwnybptlp hGnlyw) x yntony

15000
z = | 20000
65000

npuntn weweohl winnp A-h pwdwOnpnGtph pwOwya E, Gpypnpn winnp B-
hGp, huy ytpoht winnp® ng Ywpbiwiht hGenwunwunbunigjwOp: z ywbb wo-
Jwabnid 60 gpswyh ynea: Ubp julnpnl £ qunOtp yhgwyh unibp d6Y wnwph
wag: a, b, e-ny Gowlbwythp ypgwyh uywb Ynnpnhbwnbbpp d&Y tnwnh wag:
NLaGOp

a = 0.70 - 15000 4 0.15 - 20000 4 0.15 - 65000 = 23250

b = 0.20 - 15000 + 0.80 - 20000 + 0.15 - 65000 = 28750

¢ = 0.10- 15000 + 0.05 - 20000 + 0.70 - 65000 = 48000 :
Lnybp Ywpbih E gpbp dwunphgwjhlb inbupny

a 23250
= Pz = | 28750
48000
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Uty wwph wog A-0 ynibtow 23250 pwdwnpn, B-0° 28750, huy ns Yw-
pbiwih( heniunwwntuntpnip™ 48000:

LUnub nwlbwyny Yunbh £ gl pwdwOnpnltph pwOwyp g6y, Gpynt
L gwbywgwd pyny tnwphbtin wag:

Gpynt tnwnph wog

27788
P(Px) = Pz = | 34850
37363

<hGg wnwinh wog
32411
PPz = | 43812
23777

Swup wnwnph wbg
33287
PYr = | 47147
19566

Uuwbu 2wpnibwytiny Ywpbh £ hwingybl, np pwjwywlwswih dwiwbwy

wlg yhswyh yntlp Yuhuh wytih nwbnwn thnfudty L h dtpen, Yywntowbw:
Uj Yspw wuwé gnjnipintl nibh hGunlw) uwhdwlp

,lirn Py = xg
nnwntin
33333
xg = | 47619
19048

To-0 wajwOnud GO hwiwhwpgh (hwywlwywluwhG dwwnphgh) hwywuw-
puwlppenipuwt Yahunp: Urwownynid Gop unnigbi, nn

Prog=uxp:e
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68. Mwnqgt|, pb hGuinlyw] dwwnhglbphg n"nl £ unnfuwuwnhy

2 _ 2
5 a2 0 L 0
wi. | P) P 9001
5 5 - 3 L oo
111
3 6 4
03 0.1 0 L o0
Mm{050201), B3 33 D591 o0
0.2 0.7 0.1
111 0001
3 6 2

69. Qnpdwpwlh ntyuwywghnnipwb pwdwbintbpp wwpgbg, np hptlag
gnpéwpwih wpwnwnpwiph wnigw; wdudw ganpnatph 20%-p gnwu wlupl
qbnuilbp s60 Ywuwnwnpnid, huy nguwy wduhb qunudbbp sywwnwpnnbbph
30%-p nweOntd GO gnpéwnwGh wpunwnpwoph qbnpntn: <wwnbh E, np
inyjw] wiuht 1000 powyshg 100-p qlbp GO gnpéwpwlh pnnwpywé wn-
nwnpwlpp: Lwih® dwpn gond Yywuwnwph hwenpn wihu, Gpyne wdhu
htuwn:

70. 1000 [wpnpwwninp wrGbGwnObnph oglnipjwdp ntuntibwuhnyntd b wGhwjun
hhyuwnnipyntbp: <wynbh £, np oGy wpwpdw pbpwgpntd Jupwyjwdsd wn-
GGuinGtph 80%-p Yhwnpwhwph hhywanniggniop L ShLOnyl pwpwpyw po-
pwgpntl sqwpwyywd wrdtnotph 10%-p yhhqwinwlw: Lepywniiu 100
wrOtwnOGn Juwpwyywé G0: Lwoh® hhywln werGtwn Yhth hwonnpn 2wpwp,
Gnynt wpwp hGunn:

71. Rwnwph pawysnipintop 10000 E, npnGghg 5000-p s6funnGtip &G, 2500-p
6tuntd 60 opwywb d6Y ninthhg wwywu L 2500-p° d6Y tninthhg wiybp: Uaka
wuhu s6funntph 5%-p uyunid GO Stuky vEY winihhg wwywu b 2%-p gy
inithhg wyb: UGY ininuihhg wwywu dfunnGtph 10%-p YennGh sfubip, huy
10%-p Yuyuh fut| dEY winwhhg wyb: UGY winwphhg wyt) funntph 5%-p
Yennbh 6futip, huy 10%-p Yuyuh 6fuby BGY wnithhg wwywu: haswhuh™o
yhGh pbwysnipjwb ypdwyp d6Y, Gpynt widhu htwn:

72. Spqwé E hwywlwywbwhh dwuphgp

0.6 0.1 0.1
P=102 07 0.1
0.2 0.2 0.8
Qwnlt) P2z, P3z-tipp, tpt 2 = (100, 100, 800)%:
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73. MGwnneinip pwdwlyws b Gpbp opewdtsph’ A, B, C: Udkh wwph
A-nu pawyynntph 10%-p wnbnwihnfuynd £ B L 5%-p C' 2powlltn, B-
ntd pOwyynnatiph 15%-p nbnwighnfuynid £ A L 5%-p C' 2powtttn: C' -nud
pOwyynnbtnh 10%-p nbnwihnuynid £ A L 10%-p B 2nowbGtn: Wu wnwph
JnipwipwiGsnen 2nowil nh 100000 pGwyhs: baswhuh®a Yhah phwysnipywl
pwzfujwéntpintlp puwn pewblbph™ dGY, Gpbp wtnwph hbwnn:

onlvubuwuuL UunneLuer

Shuntuwywb hwiwywngl niah n hpwphg wwppeen (14, I - -+, 1) wp-
wnwnpnipinttbtn, nnnbghg jntpwpwbgnipp gnwubtph hbun thnfjuwbwyned E
hniip L yGpotwlw b wpunwnpwbp: Onfuwbwydwb gnpdwyhgp Gpwlwythp
di;-nd, npp gnyg b wwihu, pb 0GY Ghwynp wpunwnpwip wwint hwdwn
I; wpwnwnpnigjutp pwGh dhwynp £ wihpwdtwn I; wpunwnpnieynilhg:
Npwtu Shwynp Ywnbiph £ plnnibt), wukbp, npwip: Onfuwbwyiwb gnpdw-
Uhgltipp Yuntih b gnb| hGwnlyw) dwunphgh inGupny

dll d12 dln
p| e
dnl dn2 T dnn

np0 wodwlnid 60 thnfuwawyowa Ywl dheAininuyhl hwpyblynh dwinphg: Gpet,
ophtwy, di2 = 0.41, www nw Gwlwynd £, np d6Y npwiht hwdwp-
dbp I> wpunwnpwlp pnnwpytine hwdwnp hwpywynp b oguwgnnpsdty 0.41
npwihb hwdwndtp 11-h wpunwnpwp: Wdd hwulywbwih £, np a6y npwdha
hwiwndtp I; wwpwlp wpunwnntint hwiwn wtwnp b wiuub)

dyj+ -+ dyy

npwd: Npwtugh hwiwywngl wfuwwnh, wohpwdtaun E, np d;; anpéwyhg-
GGpp pwywpwntl Gpyne ywydwbosph

Ogdij<1

dij+-+dy <1, j=1,n:
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OphGwy 20. SGunGuwywl hwiwywngp punyugwé E Gpbp wpuwn-
pnipynibbbphg” A, B, C.

w) ubY npwdht hwdwpdtp wwpwbp pnnwpytnt hwdwn A-hGa hwp-
Ywynp £ 0.10 npwdht hwiwpdtp ubthwywld wpunwnpwbp, 0.15 npwdah
hwdwpdtip B-h wnpunwnpwap L 0.23 npwdhl hwiwndtp C-h wpunwnpwp,

p) UGY npwiht hwdwpdbp wwnwlp pnnwnytint hwdwnp B-hG hwp-
Ywynp £ O npwdhb hwdwpdbp ubhwywla wpnwnpwbp, 0.43 npwdht hw-
dwpdtp A-h wpwnwnpwp L 0.03 npwdht hwdwndtp C-h wpunwnpwp,

g) ubY npwdht hwdwpdbp wwpwOp pnnunytint hwdwp C-hG hwp-
Ywynp £ 0.02 npwiht hwiwndtp ubthwlywb wpunwnpwap, 0 npwihb hw-
dwpdtip A-h wpunwnpwip L 0.37 npwdht hwiwndtp B-h wpunwnpulp:

Wu dnnbh thnfuwbwydwb dwwnphgl £

0.10 0.43 0.00
D=1015 0.00 037 | :e
0.23 0.03 0.02

Lawlwytlp z;-nd I; wpunwnpnigjwl Ynnidhg pnnwnpyqwsé |phy ww-
pwOph wndtpp: Gpb pnnwpywé wwpwlpp wiwreynd E ng wpuwn-
pwywb npnpuinlbbpht (Yurerwywnnee)nil, pnwywenibtn, GpGluwbtp L wy) 0),
www hwdwywnqglt wajwond 60 pwg hwdwywpg, hwywewy nbwpnid’
thwy: Gt Onbuwywb hwdiwywngp thwy E, wwyw

r; =dpnx1 +dipwa + -+ dipx,, i=1,n:
Gpt hwiwywngp pwg t
x; = djixy + digxo + - +dipry, +ei, i=1,n,

npwtin e;-0 wwpwbph [pwgnighs wwhwbownyb t ng wpunwnpwywb npnpwn-
GGph Ynnuphg: dbpohlt hwywuwpnigintbbtpp Ywnbh gpbp dwunphguwihl
winbupny
r= Dz, ywi x = Dz + e,

npuntn e = (eq, -+, e,) 7"

Wdd qunltlp jnipuwpwbgnip wpunwnpnegjwb Ynnihg pnnwnywé ww-
nwph pGnhwanip swywp, tpt e = (20000, 30000, 25000)7: (E—D)x =
e hwiwywnpgp |nébiny Qwniu-dnpnwbh Gnwowyny, Yunwbwbp

z = (A, B,C) = (46616.4, 51087.6, 38013.8) : o
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74. <{wiwywngp pwnwugwd E Gpynt wpunwnpnegniGOtphg, npnbp wp-
wnwnpnid GO0 pwpwénifu L ynnwwwn.

w) uGY npwiht hwdwndbp pwpwéntfu wpunwnptint hwdwp wwhwbe-
ynd £ 0.10 npwiht hwiwpdtp pwpwéntu L 0.80 npwdht hwdwndtp
wnnuwjwin,

p) 06Y npwdht hwdwpdbp ynnwwuwn wpwnwnpbint hwownp wwhwbg-
ynd £ 0.10 npwdhb hwiwpdtp wnnwwun L 0.20 npwiht hwdwndbp pw-
pwéntfu:

Qunlt) hnfuwbwyiwb dwunphgp b jnipwpwbsnin wpunwnpwbph pbn-
hwinip dwywip, Gt wpunwpht wwhwoownyp wnpdnwd £ e = (10000,
20000)7" ytywnpny:

75. <{wiwywngp pwnwugwd E Gpynt wpunwnpnegniGltphg, npnbp wp-
wnwnpnud 50 A L B wwpwGpbp.

w) dEY npwihl hwdwpdtp A wwpwbp wpunwnpbine hwdwp wwhwbe-
ynd £ 0.30 npwih0 hwiwndtp ubthwywb wpwnwnpwip L 0.40 npwdhG
hwiwndtp B wwnwap,

p) Uty npwihG hwiwpdbp B wwnwlp wnuwnnbint hwdiwp wwhwbe-
ynid £ 0.20 npwdh0 hwiwndtip ubthwywO wpunwnpwOp 0.40 npwdhb hw-
dwpdtp A wwpwap:

Qunlt) hnpuwbwyiwb dwwnphgp b jnipwpwbsnin wpunwnpwbph pbn-
hwonip dwywip, bpt wpunwpht wwhwiownyp wnpdnd £ e = (50000,
30000)7 ytywnpny:

76. <wiwywngp pwnwgwd E Gpynt wpwnwnpneginibltphg, npnbp wp-
wnwnpnud 50 A L B wwpwGptp.

w) 06y npwiht hwiwpdtip A wwpwbp wpunwnpbine hwdwp wwhwGe-
ynd £ 0.20 npwih0 hwiwndtp ubthwywb wpwwnpwip L 0.30 npwdhG
hwiwndtp B wwnwap,

p) Uty npwihG hwdiwpdbp B wwnwbp wnuwnnbint hwdiwp wwhwbe-
ynid £ 0.10 npwdh0 hwiwndtip ubthwywO wpunwnpwOp 0.50 npwdhb hw-
dwpdtp A wwpwap:

Qunlt) hnfuwbwyiwb dwwnphgp b jnipwpwbsnin wpunwnpwbph pbn-
hwonip dwywip, et wpunwpht wwhwownyp wnpdnd £ e = (40000,
80000)7" ytywnpny:
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3. 3u4yutur2 vusrrs

Uwhdwlnd 7. (n x n) Yupgh B dwwnphgt wadwinid GG (n x n)
Yungh A dwunphgh hwywnwpd swnphg, tpb

AB=BA=FE:

Gpt A dwuwnphgl nbh hwywnwnpé, www wilt wojwand 60 hwlwnwnpdébh
dwuwnphg, hwywrewy nGwpntd™ ns hwiwnwndtih Ywl uhGgniywn dwwnphg:

@Btnpkd 1. Gpb dwuwnphgp hwywnwpébih £, wwyw hwywnwpd dwwn-
nhgp dhwyl k:

A-h hwywnwnd dwwnphgp Gawbwyntd 6o A~ 1-ny:

OphGwy 21. Qunlb

N

Il
— = =
O = O
W == N

dwuwnphgh hwywnwnpdp:
Cuwun uwhdwbdwb gt A dwwnphgh hwywnwpép Gaubwyncd £ jnuéty
htunlyw| dwwnphgwiht hwywuwnpnuip AX = E

1 0 2 11 X12 X13 1 0 0
1 11 21 X292 I23 = 010
1 0 3 31 X32 I33 0 01
npp Ywnpbh b gpbp hGunlw) wnGupny’
r11 + 2231 =1 12 + 2232 =0 13 + 2233 =0
T11+xo1+w31 =0 T12+To2+T32 =1 T13+T23+w33 =0
T11+3x31 =0 T12+3x395 =0 T13+3x33 =1:

Llwuwnblp, np unwgywd bpbp hwdwlwpgbph gnpdwyhgbbph dwunphgp
GnyyG0 E: Lnustind npwbghg jnipuipwlsnipp Guintu-dnpnwbh wpuwpudwl
GnwoOwyny Yunnwlbwbp

11 3 12 0 I3 -2
21 = -2 y X929 = 1 y Zo3 = 1
31 —1 I32 0 33 1
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LGwinbuwpwp

11 Ti2 213 3 0 =2
A_l = To1 X292 X23 = -2 1 1
T31 T3z T33 -1 0 1

Lwpbih £ unwgywé Bpbp hwdwywngbpp |nuék] dhwdwdwlwy™ hEnlywy
tnwlwyny: AnkGp (3 x 6) Yupgh th dwwphg, npp Yugqigws b unpguwé
(3x3) Ywngh A dwwnphghg” gnyws dwiu dwuntd, L (3 x 3) unpgh dhwynp
dwuwphghg” gnywd we dwuntd

102100
(AE)=11110 10
103001

Uhpwretp Quniu-dnpnwih wpunwpudwl tnwiwyp (A|E) hwiwygws
dwuwnnhgh hwdwnp

100 3 0 -2
(Bl A7 hY=1010 -2 1 1
001 —-10 1
WjuhGpl
11 Ti2 13 3 0 =2
Ailz T21 T22 T23 = -2 1 1
31 32 I33 -10 1

Oonbwlnip nbwpentd GYwpwagntbp dwunphgh hwywnwpdh npnGdwh
wignphRAp.

w) gnptlp (7 x 2n) Yupgh hwiwygyws (A|E) dwunnhgp,

p) nnnwiht tnwppwywi dbwihnfunipnibObpny unwwap (E|A™1)
dwwphgp,

g) bipt dwfu dwunty hGwpwynp sk unwbw) Shwynp dwunphg, www A
dwuwnphgp hwywnwnpdtih sk:

OphOwy 22. 8Snyg wnwy, np htnlyw| dwuwnphgp sntbh hwywnwna
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Uwqutlp hwdiwygywd dwunphgp

AE) =3 -1

L Yppwrtlp Quniu-dnpnwh Gnwbwyp: Gpypnpn tinnnhg hwokbp wrweoh-
Gp Grwwwuwnhyp L yepohl innnhlb gnudwntbp wewohlh Ynylhwwwunhyp

1 2 0 1 00
(AE)~ [0 -7 2 -3 10
07 -2 2 01

Wda 4tpohl iinnhb wybjwgbblp Gpypnpnp
1 0

(AIE)~ [0 -7 2 -3

0 0 —1

Uythwyn £,np (A|E) dwinphgn howpwynp st dlwihnfuby (E]A™1) nbuph
L hinbwpwn A dwuwnphgp hwywnwpdbih sk:e
OphGwy 23. <wyyt| htwnlywy (7 X n) Ywunpgh dwwnphgh hwywnwpdp

1 0 0 --- 0 o
o 1 0 --- 0 %
0o 0 0 -- 1

Br B2 B3 -+ Bnoa Y

Ywquklp hwdiwygywd dwunphgp

1 0 0 0 oo 1 0 O 0 0

0 1 0--- 0 a 0 1 O 0 0
AE) =] -+ o e

0 0 0 1 a1 0 0 0 1 0

Bi B2 B30 Bnr oy O 0 0 0 1
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Uhpwrtlp Quniu-dnpnwbh GnwlGwyp: Ybpohl wtinnhg hwibbp wewohlp®
pwqiwwwinyws G1-ny, uinwgyws Ytinghl tinnhg hwikp Gpypnpnp” pwg-
dwwwwnws B2-ny L wyjuwbu 2wpnibwytiny (7 — 2)-pn unwgywd Ytipgh
innnhg hwbOp Gwuwybpohlp® pwgdwwwwnyws 5, _1-ny

1 0 -+ 0 o 1 0o - 0 0
0o 1 -+ 0 o 0 | R 0 0
(AE)=| - o o o
o 0 -~ 1 a,1 O 0o - 1 0
0 0 - 0 & B B2 - —Byy 1
n—1
npnbn 6 = v — Z B Unwohl uinnhg hwltlp Ytpohlp® pugiwwwn-
k=1

Yo %-nq, Bnynnpn tinnhg hwlkp Ytpohlp® pwgiwwwnyws % g L,
wjuwbu 2wpnibwytiny, Gwuwdbpoht wnnnnhg hwtklp Ybpohlp” pwgiw-

wwnywé né_l—nq
o+ aif a2 e a1Bn1 —Qq
1 az3y o+ azfa - azBn 1 —Q
A_lz_ )
Oénfl/gl a’lzflﬁZ R} + a’nflﬁnfl —Qp—1
_81 _62 o _56”71 ]-

Npwbtu hwywnwné dwunphgh 0h Yhpwenipincl, dbwytpwtp hGunlywg

@BLnptd 2. Gpt A dwuphgp hwywnwpdbih £, wwyw géwiht hwbpw-
hwqwlwh hwjwuwnpniiGbph Az = b hwiwlwnpgp nioh £ = A~1b dhuwy
LnLénLdp:

OnphOwy 24. Lni6k, dwuinphgwiht hwywuwpnidp

(9 ()
(1) ()

Lowlwythp
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Uhpwretn hwywnwnd dwwnphgp qunbbint yepp GQywpwgpwé wign-
nhpUp, Yuunnwlbwbp
_ 3 -2
1_ .
oo ()
{wiwdw)b pEnpby 2-h

- D0-(3)

77. Qunlt| dwuinphgbtph hwywnwpép

w)@ ‘;) p)(? _59>, q)(_ab Z) n)(i Z)

cos a —sin « L2 -3 L 2 1
li)<sina cos ) Q|01 2 Bl 4 3 2
1 0 4 -5 —4 -1
1 111 0 1 1 1

1 1 1
01 11 -1 0 1 1
oz 31 ”")0011)"’) 1 -1 0 1
= 0001 -1 -1 -1 0

1 1 1 1 1 1 0 0
0 1 1 1 0 1 1 0
w) 0 O 1 1 1, p) 0 O 1 0 1,
0O 0 O 1 0O 0 O 1
1 a a ad° a™ 1 1 1 1 1
0 1 a a? a1 1 1 1 1 0
Q) 0 O 1 «a a2 |,nl1 1 1 0 0
O 0 0 0 1 1 0 0 0 O
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0 1 2 ne 1 1 a O 0 0

0 0 1 - n—9 0O 1 a --- 0 O
b) ,q) e e e e e e ,

A

0 0 O 1

I 1 1 a+1 a a
Hl1 o1 ! o| oD

1 1 e 14 a1 a a et

79. Ln6t gowiht hwOpwhwdwywb hwywuwpnidtsph hwdwywpagp, Gw-
fuwwtiu wyb GEpyuywgltin Az = b wkupny

w) —z+y=4 p)—r+y=—4 q) —z+y=0
—2x+y=0, —2x+y =25, —2x+4+y=0,
n 3x+2y+22z=0 G) 3z+2y+22=-1 q3x+2y+22=0
204+2y+22=5 20+2y+2z =2 20+2y+22 =0
—dx+4y+3z = 2, —4x+4y+3z = 0, —4x+4y+3z = 0:

80. Lniéty GwuphguwihG hwywuwpnidp
w)<:1,) i)X_@ g)
(5 3) (5 0)

J¢ ) ( ) (5 1)

1 2 1 =30
n |3 2 10 2 7/,
2 0 7 8
8 3 0
k) X 1 5 9 0
-5 —2 15 0
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2 -3 1 9 76 2 0 -2
Ql4 5 2|x|112]=]1812 9
5 —7 3 11 1 23 15 11

81. Lniétp dwunphgwht hwywuwnpnuiGbph hwdwywngp
w) (? 1>X+<3 })Yz(é §>
() (B8 )r=(54)
o () ()= (1)
) (s)r=6s)

82. Aulb] z-0 wylbwbu, npn A = <_32 _233> dwuwphgh hwywnwpép
hwywuwn |h0h hpGah:

83. Al wjbwhuh x, np A = <_42 _233> dwuwuphgp |h0h ng hwywnwn-

abih:

84. Qunlb| A dwuwnhgp, bpk (24)~ 1 = zl)) i :
85. hOswtu Yuhnfuyh A dwunphgh hwywnwnpdép, it

w) nbnwihnfutiGp 2-nn L j-nn winntipp,

p) é-nn innp pwquwwwinltbp ¢ # 0 pyndy,

g) ¢-pn wninnhG gnuiwntbp ¢ # 0 pyny pwqiwwwunyuwdé j-pn wnnnp:
86. Snig twy, np bt A-0 L B-0 hwywnuwpabih 60, wwyw AB -0 OnyGwbu
hwywnwnabih bt L (AB)~t = B=tA~L:
87. Mhgnip A L B twwnphgltpp dhlnyt Yunpgh hwywnwpdbih dwunphg-
O6p 60: Uwwgnigl] hGnlyw hwywuwnpnipntbbtph hwdwpdtpnipinip

AB=BA, AB ' =B 1A, A7'B=BA™ ', A"'B"'=B714~ !
88. Aty (AB)~1, (A1)~ A=2, (24)~! Gwuwnhgtpp, tpt tinYws GG
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1 (2 5 (7T =3
w) 4 _<—76 ) B _<2 0
1

2

1 -1 2 2 4 5

-1 _ 3 -1 __ 3 1

p)Al_ 2 % -2 ’ Bl— -2 2 1
1 1 1 1

1 3 7 3 2

1 —4 2 6 5 —3

@A t=(0 1 3|, Bl'=|-24 -1
4 2 1 1 3 4

89. NWhgnip A, B, C, D-0 hwywnuwndbih dwwnphgltip G0: Uwwgnigti, np

A B\' [(A-BD-'C)"! (C—DB A1\

C D “\(B—-ACT'D)"t (D-CA'B)"Y )"
90. A L C dwunphgltipp hwywnwpdtih Ga: <wyyt) htinlyw; pwrwyniup
dwuwnnphglbph hwywnwpaGtpp,

w) A O ) A BY\.
Bc) Plo c)
91. Uwuwgnigt|, np tipt A-0 hwywnuwndabih £, www

(AT =4, (\A) ! = %A—l,w eRN£0, (A7) = (47T,

92. Uwuwgnigbl, np bpk A2 = A, wyw E — 24 = (E — 2A)~ 1

93. Uwuwgnigti, np tpt A-G, B-0, C-0 pwrwyniuh dwuwphglbn GO L
ABC = E, wyw B-0 hwywnwpatiht L B~ = CA :

94. 8nyg wuwy, np tipt C-0 hwywnwnatih t L AC = BC ywi CA = CB,
www A =DB:

95. Uwwgnigt|, np tipt A-0 hwywnwndGht L AB =0, wwyw B =0:
96. Uwuwgnigb], np bpb 42 = A, www Ywd A = E, Jud A-0 ns hwlw-
nwpdabih E:

97. h°05 wwydwbbEph nGwpnid £ hwywnwnébh

a1 0 0
Y
0 0 - apn
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woynibwagéwiht dwwnphgp: Qunbb] hwywnwpép:
98. Ogunytiiny Gufunpn fulnphg, gunbt) dwwnphgh hwywnwndp

-10 0 5 00
w0 30|, P[0 5 0
0 0 2 0 0 £

MATHEMATICA-h qQ,ruluruL

Lbipdnwéblp hGuinlyw) dwunphgp

In[1]=] m = {{a, b}, {c, d}}

Ouf1]=| {{a, b}, {c, d}}

L hwpyblp hwywnwnép

Inf2]:=| Inverse[ m ]

d b c a

{

Outf2)=| {

—bc+ad, -bc+ad ’ —bc+ad, -bc+ad

Wuwntin Gapwnnynid E, np ad — be wpunwhwjnnipnibp gnn sk Uunni-
qtlp

Inf3]:=| Inverse[m] . m

bc ad
+

oufy=1 {{

0},

- 4
-bc+ad -bc+ad

bc ad
{O,— +
-bc+ad -bc+ad

Npwbtugh wnbultlp, np unwgywép dhwynp t, Wwwnwuuwlp wwp-
gbgltlp

Inf4]:=| Simplify[Inverse[m] . m ]

Outf4]=| {{1, 0}, {0, 1}}

58



Lbpdnwéblp hbuinlyw dwunphgp

Inf5]:=| hb = Table[1/(i + j), {i, 4}, {3, 4}]
1 1 1 1 1 1 1 1
Q‘,t[5]= —r - r - 4 - r —r - 4
H 2 3 4 5 o il 3 4 5 6 }
1 1 1 1 1 1 1 1
{7!71 — 7}/ {7!7! — 7}}
4 5 6 17 5 6 7 8
<wytlp hwywnwnép
In[6]:= | invhb=Inverse[hb];
invhb//MatrixForm
Out[ 7]/ MatrixFomF
(200 - 1200 2100 -1120
{-1200 8100  -15120 8400 |
| 2100 -15120 29400  -16800 |
(-1120 8400  -16800 9800 )

Uwnnigtlp

Inf8]=| invhb . hb

Ooutfg=| ({1, 0, 0, 0}, {0, 1, 0, 0}, {0, O, 1, O}, {0, O, O, 1}}

Wdd nhunwpytbp hpwywb pdtp wywpnibwynn dwunphg

Inf9l=| m = {{1.2, 5.7}, {4.2, 5.6}}

outf9)=| ({1.2, 5.7}, {4.2, 5.6}}

<wpytlp hwywnwnép

In[10]:=| Inverse[ % 1]

Out[10]=| {{-0.325203 , 0.33101 }, {0.243902 , -0.0696864 }}




Uwnnigtlp

nf11=| % . m

ouf1fj=| {{1., -1.25442 x10718}, {1.00831 x10717, 1.}}

hGswbu inGulnud GOp hwywnwpd dwunphgp wrenigdb b ufuwinyd, npp
uwyuwyb dEpGLwjwywb L2wnnipwb uwhdwbOGpnid E:
LUwl pwrwyniup dwuwnphgltn, npnbp hwywnwné sntGba

In[12]:=| Inverse[ {{1., 2.}, {1., 2.}} 1

— | Inverse ::sing :
Matrix {{1., 2.}, {1., 2.}} is singular . More..

Out[12]=| Inverse [{{1., 2.}, {1., 2.}}]

N3 pwrwyniuh dwuwnphgh hwywnwnép uwhdwaywdé sk

In[13]:= Inverse[(§ 2 i)]

- Inverse ::matsq :
Argurent {{1, 2, 2}, {3, 1, 4}} at position
1 is not a nonempty square matrix . More..

Out[13]=| Inverse [{{1, 2, 2}, {3, 1, 4}}]

YhrunNHER3NKL

LunnraugrnHE3UuL qUISLUQrNiU
&4 quasuuqnrpk 46NPouuvnry

<Lwnnpnwgpneentbp ywntih £ qununbwagnt) hbunlw) Gnwbwyny. wy-
pniptlh (ophbwy hwytpto wypniptbh) jnipwpwbsnin twerht hwdwwwunw-
uuwbnipjwb 069 GO nOnd npbt phy: Mwpgnipjwl hwiwn wnwebpp Yhw-
dwpwywibbp htppwywinipjwdp: ashyny Gpwlwytlp 0 phyp
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-0 w1 p2 g3 n4 65 g6 E7 p8 p9
d-10 p-11 |-12 u-13 6-14 y-15 h-16 §3-17 n-18 £-19
0-20 J-21 0-22 2-23 n-24 525 w26 9-27 n-28 u-29
y-30 wn-31 np-32 g-33 ni-34 h-35 p-36 L-37 0-38 $-39

Syjw; hwnnpnwapnipjwb jnipwpwbsnip tnwreh thnfuwptb gpnud GGp
npwb hwiwwwwnwuuwbnn phyp, huy pwretph dhol ntnud Gap gpn: Uwnwg-
Jwé pybph wpwlp’ z, pwdwlnd Gop n-juwydtph®  wbhpwdtnnipul
nGwpntd ytpontd wybiwglbiny qpnbbp: Urweohl n-jwyp Gpwlwynid Gop
z1-n x1 = (a1, -+, a,): x1-p Ynpwynpbint hwiwnp ybpgbnud Gop Yw-
duwjwywb A hwywnwpdtbih (n X n) Yupgh dwwnphg b hwpynid i, = x1 A:
y1-0 Uihbh 21-h qununbwahpp: Lnylp Ypyatiny pninp n-juybbph hwdwn,
YuunnwlOwOp ybpowdnnp pywiht hwonpnwywbnipinit®™ v, nnb b wdpnng hw-
nnpnwagnpnLejwb qununbwaghn t: ¥ qununbwghpp unwgnnp wjl pwdwbntd
E n-wybtph L yepéswlnid: OphGwy, y; n-jwyp JGpéwlbnt hwowp hwp-
uynp b hwayty 11 A~ = 21 wpunwhwynniggnibp b jnipwpwtgnip pyh
thnfuwntl wnbnwnpt] hwiwwwwnwuuwb nwep: Wuwhund, Jepéwbdwb
hwdwp hwpyuwynp b hdwbwy ng shwt A dwwnphgp (U nupsaa Gpw hwyw-
nwnép), wy b Jnipwpwbsnip pyht hwiwwwwnwufuwbnn tnwep:

OphGwy 25. 7"30wdht dnunnkOnLd E” hwnnpnwagpneegintp gununbw-
anti

1 -2 2
A=|-1 1 3
1 -1 -4

dwuwnphgh ogUntpjwip:
Spywé hwnnpnwgnnipjwip hwiwwwwnwufuwbndd £ Grjwybtph hewnl-
Jwy 2wpwp

(9,23,22),(1,20,11), (22,0, 20), (24, 31,5), (22, 34, 20), (0, 7,0) :
Uwquklp hbuinlyw| dwwnphgp

9 23 22

1 20 11
22 0 20
24 31 5
22 34 20

0 7 0
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<wytlp BA wpwnwnpwip

8§ —17 -1
-8 7 18
42 —64 —-36
BA = -2 =22 121
8 =30 66
-7 7 21

Quinunbwghnb £

(8,17, —1,—8,7,18,42, —64, —36, —2, —22,121,8, —30, 66,—7,7,21}

Ubnoéwltlp qununbwghpp: NbkOp

-1 —10 -8
Al=| -1 -6 -5
0 -1 -1

Quinbwaghpp pwdwlbbp Grjwybtph L Yuqgikbp

8 —17 -1

-8 7 18

42 —64 —36

¢= -2 =22 121

8 30 66

-7 7 21

dwunphgp: <wpyttp CA™! wpunwnpwp
9 23 22
1 20 11
1 5 122 0 20
CA™ =B= 24 31 5
22 34 20
0 7 0

Uunwgwbp hwnnpnwgpnipjwb uygpowyw Ynnp B-0: 3nipwpwbsjnin
pUh thnjuwnbl nbnwnptiny hwiwwwwnwufuwb wnwep, Yuwpnnd Gop hw-

nnpnwagnpnLejnlp: e
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99. Oguwgnpétiny

dwuwnphgp qunubwagnt| "2gniwgbp wywnndbptlwihg” hwnnpnwagpnipnt-

Op:
1 2
= 3)

100. Oguwgnnébiny
dwuwnphgp qununOwant] "Ukq dnwn s60 dfuntd” hwnnpnwapnipynilp:
101. hdwGwiny, np hwnnpnwagnnipniap swélugnyty £ 99 Jundnigwa A
dwuwnphgny® ytpoéwat| hbinlyw) dwéYwghpp

(—195,62,99, —174,43,98, 41, —5, —36, — 155,61, 63, 14, —14, —5,
—91, 8, 61, —44, 21,12,33,-33,0) :
102. Pdwlwiny, np hwnnpnwannigntlp éwélwagnytb) £ 100 Jupdnipjwl
A dwunphgny ytpswib] hbnlyw swélywghpp

(35,65,6,12,92,160, 31, 62,40, 75,22, 44, 53,93, 94, 168) :

4. UusrrsSh NPNTh

Uwwnnhgh npnzhsp uwhdwlGip hnntyghwih tnwlwlny: Shgnp A=

(aij), i, = 1,n: Gpp n = 1, nnwbu dwwphgh npnzhs uwhdwlkbp aqq
ehyp, Gpp n = 2°

ailp a2
a1 Q922

= 11022 — A120a21

phup:
I j-ny Gauilwlp (n — 1) x (n — 1) Yungh wiG dwnphgh npnzhsp,
npp utnwgynid £ A dwunphghg ¢-pn innnp b j-pn unilp hwobinig: H; rhyG

woqwanid 60 a;; unupph dhanp, huy A;; = (—1)i+-7M§ phup” @;; twpph
hwapwhwywywa |pwgnio:
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Npwtu (n X n) Yupgh (n > 2) A dwwnphgh npnzhs uwhdwikGp

aip -+ Qin "
an PEEEEY a/2
"= det A = E Aljalj
Jj=1
an1 - Gpn

phup: A dwuwphgh npnzhsp Gawlwyned 66 Gwl A(A), |A] updyniGtpny:
OphGwy 26. <wpyt A dwinphgh npnzhsp

0 2 1
A=13 -1 2
4 0 1

Hi dhGnpp gunlbint hwowp wtwp B hwtb A dwuphgh wewehl
wnnn0 nt uncOp L bwpybp unwgywé dwunphgh npnzhsp

= —1-1-0-2=—-1:

—1 -1 2
Ml:’ 0 1‘

H; dhGnpp qunbGint hwdwn hwpywdnp b hwib] wewohl wninnb nu Gpypnpn
uniap

HQ_‘i f‘_3-1—4-2_—5:

Lnyb Gnwbwyny, Yunwlwbp

M;:‘l: A =-1, Anp=5 Aiz=4:
<wiwéw)lt npn2hsh uwhdwOowo
det A =a11A11 + ar2A1o +a13413=0-(—-1)4+2-54+1-4=14:

Btnptd 3. (n x n) Yupgh A dwuwphgh npnhsh hwdwn ghown GO
hGunlyw| pwOwadlbpp

det A = ZAijaij> 1= Q,n, (5)

Jj=1
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det A = ZAijaijy j == 1,71 : (6)
i=1

(5) L (6) pwlwéLENG waJwbnud 6O npnzhsh Yeppniénipind hwdwwwwnwu-
fuwlwpwp puwn z-pn wninnh L pun 7-pn ywG:

OphGwy 27. <wyybtbp OGwjunpn ophGwyh npn2hsp dGppniéting wjl
puwn Gpypnpn winnh

M. =2 T=-4, M,=-8,

Agr = =2, Agp = —4, Ay =38,
det A = a9y Aoy +asp Ao +as3Asz = 3-(—2)+(—1)-(—4)+2-8=14:
Lnulb npnzhsp hwpybbp yepinidtiny wyb puwn weweht wywb
det A=a11A11 a2 Ao +az1431 =0-(=1)+3-(=2)+4-5=14: e

Npn2hsh yepniénipynttb wybih hwpdwp b YuwnwptGp wt tnnnny wd
unttng, nnb wytih wun gpnbbn £ wywpnibwyned:
OnhGuwy 28. <wyyt| hGwnlyw) dwuwnphgh npn2hsp

1 -2 3 0
-1 1 0 2
A= 0O 2 0 3
3 4 0 -2

Jbpinéblp wiklwyww qpnbbp wwpnibwynn Gppnpn ynibny
det A =3A413 +0As3 +0A33 + 0A43 = 3A13:

<waytlp Ayz-p:

-11 2
Ap=(-D"10 2 3
3 4 -2

Uunwgywsé npnzhgp YGpntétlp pun Gpypnpn tinnh

-1 2
3 =2

-1 1

A13 =2 (_1)4 3 4

’+3-(—1)5

’:13:0
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UrwlAdbwwbu hbwn b hwyyt) GrwbyniGwdél dwunphgltph npnahsGt-

np:
Ophbwy 29. <wzyti htwnlywy (7 X n) Ywngh Gwnphgh npnzhp
aiy 0 cee 0 0
a a2 e 0 0
A=
A(n—-1)1 QAn—1)2 " QA(n-1)(n—1) 0
an1 an2 T Ap(n—1) QAnn

Nnnzhsp ytpneéblp pun wewehl innnh

a92 0 ce 0
Z" 0
a/: a: - e
det A = Aljalj == (—1)1+1 a1 32 33
Jj=1
ap2 Ap3 - OGpp

unybtny ybppniénipyntbbbnb punn wierweohlb wtinnh, Juunnwbwbp
det A = a11a29 *** Qpp -

Lnyb wwwnwufuwbp Yunnwgyh, et hwyytlp yepht GrwOynibwél dwun-
nhgh npn2hsp:e

OphGwy 30. Unyl Gnwlbwynd Ywpbh £ hwyyt) Gpypnpnwywb wo-
WnLbwgsh Gywwndwdp Grwaynibwdl hbnlywy (n X n) Yupgh dwunphgh
npn2hsp

0 0o - 0 ain
0 0 te a2(n—1) A2p,
A= .
0 am-12 " Gn-Dn-1) Gn-1)n
an1 An?2 T Ap(n—1) Ann

Nnpnzhsp ytpneéblp pun wrwehl innnh

det A = Z(l)lJrjale,yl‘ = (_1)1+na1nﬁ717, :

Jj=1
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Unpybtny ybpiniénipyntbbbnb punn wieweohlb wtinnh, Juunwbwbp

det(A) = (_1)1+n+n+n—1+n—2+...+2

LEinbuwpwp

n(n—1)

det<A) - <_1) 2 A1nG2(p—1) " "0An1 * @

A1nQ2(n—1) """ AQnl *

103. <wyyb| npnzhsbbpp

12 6 4 -1 7 k—1 2
ol 23l wf sl ofS AL [T

8 -3 4 k-3
1 -2 7 8 2 -1 10 3 k-3 9
(3 5 1 |,q|-3 4 —6/,p)[4 0 —1,,p|2 4 Ek+1]
4 3 8 1 7 2 28 6 1 k3

104. Qunlb| A-h pninp wyb wipdtipltpp, npnGg hwdwp detA =0

A—=6 0 0
w)A—(Azl )\__24>, pA=1 0 A -1
0 4 A—4

105. <wyyb] A dwuwphgh Gpypnpn ywb wwppbph shanpObpp L hwbpw-
hwdwywb |pwgnidbbpp: <wpytby A dwunphgh npnzhsp™ ybpinistiny wyl

puwn Gpynpn ywb

1

1

3 a 1 3
5 b 8 1
A= 1 ¢ -1 -1
2 d 7 2
106. Npnzhsbtpp ybpiniét) pun tnwetphg Yuqdywsé innntph Ywd unibbph
1 0 -1 -1 211 «x a 1
0o -1 -1 1 1 21y b 0
w) a b ¢ d}’ P 11 2 z|’ %) c 1
-1 -1 1 0 1 1 1 ¢ d 1

—_ O =

1
1
0
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107. <wpyb| npnzhsbbpp

2 —40 17 L0 00
9 —10 0

w (0 LA Ry 7 g
0 0 3 45 72

5. UusrhsSh NPNSh2k IUSYNHUL SUMLPUYUL
acduoeninieR3nrLLErN4Y: UUSPRSh NPNCSHh2P
usunrE3NKLLENre

BEnnGA 4.(Npnzhsh qéughl hwinyniggniGp) Swlywgws A, 1 € R pybph
hwdwp

ail a2 T QA1n
Abp1 + pckr Abgo + picka 0 Abgy + pCr, | =
an1 Un2 e Qnn
a1p a2 - Qip a1p a2 - Qip
=Abk1 bk 0 bgn |t R C1 G2t Cha
Ap1 Gpo - Gnpn Ap1 Gpo - Gnpn

@Btinptd 5. Nhgnip A-0 L B-0 (n X n) Ywpgh dwwnphglbp Ga: Gpt B
dwuwphgp unwgyt) £ A dwwnphghg tpynt gwlywgwd wnntph (unibtph)
nbnwnfuntpjwdp, www

det B=—det A,

<Gwnbitwlp 1.9%gnip A-0 L B-0 (n x n) Yunpgh dwuinphgltip 60: Gpt B
dwuphgp unwgyty b A dwunphghg Gpuw nplk tinnp (wnLlp) qpnjhg twpptip
c pYyny pwqliwwwwnytiny, www

det B = cdet A,
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<Gwnbitwlp 2.9gntp A-G L B-0 (n x n) Yupgh dwwnphglbp G0: Gpb
B twunphgp unnwgyt) £ A dwunphghg Gpw nplbt tinnhG (ywp) oGy wy
nnnh (ywb) pwgiwwwwnhyp wybjwgbbinyg, wuww

det B=det A:

<hwnbiwbp 3. gnip A-0 (n X n) Ywungh npnzhs £ Gpb wbnh nubp
htunlyw| wwjdwbatphg nplk Gy, www det A = 0.

w) A dwuphgh nplt winn (unil) pwnyugwé E thwb gpnitphg,

p) A dwuwnphgh nbh Gpynt GnyG uinnp (wnilp),

q) A dwuwnphgh nplt winn (Wnil) BEY wyp wnnh (ywhb) pwgdwwwwnhyl

<Gwnbitwlp 4. Yhgnip A-G (n x n) Yupgh dwuinphg b, huy ¢ = const,
wwyw
det(cA) =c"det A :

Btnnkd 6. 4. Gpb £ # ¢, www

iAisaks =0:
s=1

OnhGwy 31. <wyyb| npn2hsp

4 99 8 1
0 8 16 O
60 17 134 20
15 43 106 5

A =

Urwohl untbhg hwkbp ypohth Grwwwuwnhyp

1 99 &8 1
0 8 16 0
0 17 134 20
0 43 106 5

A =

Nnn2hsp Yyepiniétlp puuin wrwohl uwhb

8§ 16 0
A=1-(-D'"{17 134 20
43 106 5
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Gnynnpn wntlhg hwabbp wrwehlh Ynyhwwwnhyp

§ 0 0
A =117 100 20
43 20 5

Jbnniétlp pun wrwehl winnh

100 20

AZS" 20 5

’ = 8(500 — 400) = 800 : o

OnhGuwy 32. <wyyb| Ywhanbpdnanh npnzhsp

1 1 1 1
al a9 as a
detW = "
n—1 n—1 n—1 n—1
a; as as 0%

npwntbn a; # aj, Gpp @ # J:
Pninp wnntphg, uyuwé ybpohthg, hwlblp Gwfunpnp’ pwqiwwwwn-
ywsé ai-ny

1 1 1 e 1
0 as — a asz —a ap — ay
detW =10 (az—aj)as (a3 —ar)as - (ap, —ai)ay,
0 (az—a1)ay™ (as—ay)a > -+ (a,—ay)al™>
Jbniniétlp uinnwgywé npnzhsp puun wrwohl winnh
1 O |
az as e G,
detW = (ay —a1)(az —a1) -+ (a, —ay)| a3 ai - d
Ayt ayTt e

Uunwgwlp wybih gwén Ywpgh Ywlnbpdnbnh npn2hs: Lnyup Ynyokny
(n — 2) whgqwy, Yunwbwbp

detW = [(a2 — a1)(az —a1) -+ (a, — a1)]x
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x[(as — az2)(as — az) -+ (an — az)]x
X [(an — an—1)];

ywy, np Gnyla E,
detW = H (a; —aj) :
1<j<i<n
Pwlh np pun wwydwbh, dwwnphgh wnwnppbpp hpwnphg wtwnptn GO, www
detWW #0: o
OphGwy 33. <wayb| npnzhsp

1 2 3 - n
-1 0 3 - n
A=|-1 =2 0 - n
~1 -2 =3 - 0

Urwohl wnnnp gnidwptlp dbwgwé pninp ininntphG

1 2 3 - n
0 2 6 - 2n
A=]0 0 3 - 2n
0 0 0 -+ n

nbwpunp' A=1-2-3---n=nl
Ophbwy 34. <wadt| npnzhsp

a a - a a—+x
a a -+ a+x a
A =
at+x a - a a

Ubnohl ywlp gnidwpklp dwgwé pninn unibbpp

a a - a na+x
a+xr na+x

S|
S

at+x a - a na+x
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— (na + ) ' a a.—ﬁ'—'ac 1
at+x a - a 1
Pninp yniltbiphg, pwgh ytpohlhg, hwikGp a-ny pwaiwwwunywsé Yytpohlp
o o --- 0 1
o o - x 1
0O =« --- 0 1
x 0 -+ 0 1

n(n—1)

LGwnbwpwn' A = (=1)" =2 (na+x)z" 1

Nnpn2hs hwpybint Gywpwagnpywdé Gnwlwyb wajwlnid G0 GrwalyntGwél
winbiuph pbp&int tnwawy:

OphGwy 35. <wyyb| n-nn ungh npnzhsp

a b 0 0 --- 0 0
0O a b 0 --- 0 0
a=| 0 0ol
0o 0 o0 0 -+ a b
b 0 0 0 -+ 0 a
Nnpn2hsp ybpnedblp pun wewehl uywb
a b 0 -+ 0 b 0 0 --- 0
p=al Dot 0 Dyt 2 0
O 0 0 - a O 0 0 --- b
LEunlwpwp®
A=a"+(=1D)""" : e
Ophbwy 36. <wayt| npnzhsp
T+ a a9 as an,
ap T+ as as Ay,
A=| a ay xtaz - ay
ai a9 as e T+ ay
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Nnn2hs0 wpunwagptbp hGnlyw| inbupny

0+CL2
T+ as
0+ as

0+6L3
0+6L3
T+ as

T+ a
0+a1
A=|04+a;
0+ as

0+ar O04aq

0+ a,
0+a7z
0+ay,

x + an

Ogunytiny npn2hsh hwuinynipyntbGtbphg, Yunwbwbp

z 0 O 0
0 X 0 0 n
A={0 0 z - 0[+) A
i=1
0 0 0 x
npunbin 0 0
T a;
0 O a; T

A; npn2hsp hwybine hwdwp yeppnistop wyb pun ybpoht uwb: Upyokop
gbninténipintGGtnt puwin ybnpohl wwl, dhaslk hwubbGp (7 X 7) Yunpgh Grwl-
Ynibwdl inbuph dwwnphgh npnzhshl, nph ytpohh unibp Ywqidwsé t a;

wnwnnptiphg: <Gunbwpwn’

z 0 a;
A, = g 0 =z a;
0 O a;
UprnyntGpnid’

xn—1<x+a1+...+a"):.

Btnptd 7. hgnip A-G (n X n) Ywnpgh dwwnphg E, www

detA = det AT
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Btinptd 8. Whgnip A-G L B-G (n X n) Ywnpgh dwwnphgbtn 60, www

det(AB) = detAdet B :
OphGwy 37. <wpyti AB wpwwnpwih npnzhsp

1 -2 2 2 0 1
A=[0 3 2|, B=|0 -1 -2
1 0 1 3 1 -2

Lwpytlp A L B dwunphgltph npnohsGtipp

|A|=—-7 |B|=11:
LEinbuwpwp
det(AB) = det(A)det(B) = =77 : o
@Btnptd 9. Grt A dwuwnphgl nlbh hwlwnwnd, www

1
|A_1|:—:
Al
OphGuwy 38. GGt |A~!|-p, tipt
1 0 3
A=10 -1 2
2 1 0
Nuatap
1
Al =4, |[AT = e
4
a b c
108. {wyinbh E, np |d e f|=5: Qb
g h 1
d e f —a —-b —c
w)|lg h |, p)|2d 2 2f],
a b c —g —h —i

74



109.

110.

q)

a+d b+e cH+f
d e f
g h 7

a b c
,m|d—3a e—3b f—3c
29 2h 21

Urw0g nnn2hsGGpp hwadbint gniyg wwy, np

w)

P)

q)

n)

w)

q)

&)

a1 + kazr  aiz + kags  aiz + kasg ai; a2 ais
asi a22 azs = |a21 a22 0a23],
asi as2 ass azy Gz2 ass

ar by ar+bi+c ar by

a2 b2 as + b2 +co| = a9 bg c2 |,

as bg as + b3 +c3 as b3 C3

ar+by a1 —b ap b ¢

az +by ax—Dby co|=-2ay by caf,

as + b3 as — b3 C3 as b3 C3

a; + tb1 as + tbg as + tbg a; Qa2 as
tay +by tas+by taz+bs| = (1—12)|by by b3

C1 C2 Cc3 c1 C2 C3
<wyt| npnzhsGGnp

1 1 1 1 01 1 1

1 -1 1 1 ) 1 011

1 1 -1 1/ PPy 10 1)

1 1 1 -1 1 110

2 =5 1 2 -3 9 3 6

-3 7 -1 4 ) -5 8 2 7

5 -9 2 7| Vg4 5 -3 —2f

4 -6 1 2 7T -8 —4 -5

3 -3 -5 8 2 -5 4 3

-3 2 4 —6 ) 3 —4 7 5

2 -5 -7 5| Vg 9 8 5
—4 3 5 —6 -3 2 -5 3
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111. Lnuéb] hwywuwpnuibbpp® shwpybind npnzhsGepp

1 z 22 - z"
1 a a® - a}
wy| 1 ax a3 -+ ay|=0, npntna; #aj, i #3554, =1,n,
1 ap, a2 - a’
1 1 1 1
1 1—-=x 1
p) | 1 1 2—x - 1 =0,
1 1 1 n—x
1 ap az - Qp-1
1 € az - Gp-1
Q|1 a x - ap_1|=0,0a,#a;,i#7j4j=1n—-1
1 ay az --- T
112. <wpyb) npnahsbbpp™ pEpGiny Grwbynibwdl wnnGuph
2 3 7 2 11 1 =20
w) |0 0 =3, p 4 2 3|, @|-3 5 1],
1 -2 7 1 30 4 -3 2
3 6 9 3 21 31
2 48 -1 0 1 0 1011
Mi=2 T 208 gy ) Qg2 10
0 15 -1 -2 -2 1 01 2 3

113. <wpyb npnzhsbbpp™ ptiptiny GrwOynibwél wnbuph: Gpb dwuphgh
Ywnap sh Gplnud, www wyb Gapwnpynid t (n x n) Ywpgh

1 2 3 - n 1 2 3 - n—1 n

-1 0 3 - n 2 3 4 - n n
w) | -1 -2 0 - n|,pl!3 4 5 .- n n |,

-1 -2 -3 -+ 0 n n n .- n n
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3 2 2 2 1 1 1 1
2 3 2 - 2 1 2 1 - 1
@Dl2 2 3 - 20,pl1l 1 3 - 1
2 2 2 3 1 1 1 n
2 2 2 2 1 1 - 1 1
3 4 3 3 1 1 - 1 1
B3 3 6 31, q 1 1 14+as 1],
3 3 3 2n 14+a, 1 1 1
1 3 5 M —1 v v i
-1 0 5 - 2n-—1 v 3 e
Bl-1 -3 0 - 2n—1/.p)
B 0 r T r T x
T a; as an, a, T x T
a, T ax -+ apn T ay T
P) ap az T ocroanl|,d)| 2 T as T |,
a, ax as -+ r T X - ap

h) hwadby wyl dwwphgh npnzhsp, nph wiwppbpp npnzdnud GG
a;; = min(i, j) pwOwaliny:
1) hwzdb wl dwwphgh npnzhsp,  nph wwppbpp npnynid - GG
a;; = max(i, j) pwhwaduny:
fju) hwadti wyl dwuwphgh npnzhsp, nph wwnpppp npnzynid GO
a;; = |t — j| pwlwalny:
114. Uwwgnigt, np YaGuin Ywnpgh ztnuhdtinphy dwwnphgh npnzhsp hwdw-
uwp £ gpnjh:
115.h0swbu” Yhntuydh n-pn Yungh dwwnphgh npnzhsp, Gt

w) Gpw wrwohl yntbp wnGnwthnfutbp ykn,

p) wnnnbpp gpblp hwywrwy heppwywintpjwdp:
116. hGswtu” Yhnudh dwunphgh npnzhgp, tipt

w) Jnipwpwbsnip ywbp, uyuwd Bpypnpnhg, wybjwglbbp Gufunpn
unilp, p) Jnipwpwbsnip wwbp, uyuwé pypnpnhg, wybiwglttbp pninp Gw-
funpn unLGbnp,
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q) Jntpwpwlgnip innhg, pwgh Yytnohlhg, hwitbp hwenpn tinnp, huy
Jbpohl innnhg hwkGp uygpbwywb wrwohl wnnnn,

n) Jnpwpwbgnip wwlp, ufuwé Gpypnpnhg, wybjwglblp Gwiunpnp,
huy wrwohl ywlp wybjwglttbp uygplwywb yepohl unibn:

6. UUSrhrSh NPNSPh2P LEMLUSUSNEUL ULUPRUYULNANGL
kP SUrrcrNd

Urwohl n plwywb pUEph wnbnuwehnfuniginia wubiny, Yhwuywlwbp win
pUEPN (p1, -+ -, pn) 2wpWlp, npuntn p; # pj, @ # j: P(n)-ny Gawlwytlp
wrwohlb n pbwywb pdbph pninp hGwpwynp wnbnwihnfunipntbbbph pwag-
dnigintlp: P(n) pwqdnipub twppbph pwlwyp n! b (wwwgnigty): Yw-
utlp, np (p1, -+, Pn) WbnWhnfuntRWG {pr, P, } anyan NLGh Yungh fuwfu-
wnd, bR p > prm W E < m: (p1,--, pn) Wbnwhnfunigwb pninp
hGwpwynp YupgqwiuwfuinnidObph pwwyp Gowbwytbp N (py, - - -, p,)-ny:
StnwhnfuntpintGt woywbnid 60 gnyq (4&aw ), Gt Gpw Yuwpgwfuwfuwnnid-
GGph pwOwyp gnyg (Y&awn) E:

OphOwy 39. <wyt| Ywpgquiuwluwnnwdltiph pwowyp (2, 5,1, 4, 3) wnk-
nwthnfuntpynLlnty:

LUwpqwiuwfuwnnuibtn nibb0 hGnlyw) gnygbipp

(2,1), (5,1), (5,4), (5.3), (4,3) :

awnbwpwn N(2,5,1,4,3) =1+3+0+1=>5:e
Btnnkd 10. A = (a;;), i,j = 1,n dwwphgh npn2hsh hwiwn &hpwn
60 hGunlyw| pwOwdlbpp

detA — Z (_1)N(p1-'~~-Pn)ap11ap22 e apn’fl/'ﬂ (7)
P(n)
L
d@tA — (_1)N(p17"',}7n)a1p1 a2p2 Ce. a"pn : (8)
P(n)

OnhGwy 40. <wyyb|

ailp a2 ais
az1 0a22 G23
azp as2 ass
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P(3) pwqunipjnilp pwnyugws t ybg tnwpphg
P3) ={(1,2,3),(1,3.2).(2.1,3),(2,3.1).(3.1,2), (3,2, 1)},
pGn npnud
N(1,2,3) =0, N(1,3,2) =1, N(2,1,3) = 1,

N(2,3,1) =2, N(3,1,2) =2, N(3,2,1) = 3 :
Ujuintinhg
|A| = a11a22a33 + a12a23a31 + a13a21a32—

—Q13A22031 — A12G021033 — G11A23032 * ®

OphGwy 41. hgnip a;; € Cla,b], i,j=T1,n: <wpdty

ajr(z) arz(x) aiz(z) - app(x)
A | e (fff) aze(x) azz(x) -+ azn(w)
a1 () ap2(x) aps(z) - apn(z)

dwuwphgh npnzhsh wéwbgjwip:
Ogqunytiiny (8) pwlwdlhg Yunnn Glp gnty

detA = Z <_1)N(pl‘m’pn)a1p1 (@)azp, () - - anp,, (2) :
P(n)

Cunn wpunwnpjwih wéwogiwb pwlwdlh

(detA)/ _ Z (_1)N(P1.--~,pn)a/1p1 (x)a2p2 (x) ce. anpn (x)+
P(n)

+ (=)@, (2)ay,, (2) - g, (2)+
P(n)

’

o Y (NP, (2)az, (2) 4y, (@),
P(n)



ari(z) ap(z) ain () ary () ajs(x) ay,(x)
az (z) age(x) azn(2) | _ |a2(x) ax(z) agn () L
an1 () ana(z) Ay () ap1 () apa(x) Ay ()
a/u(:c) ara(z a1 (@ ayr(z)  apa(x) an ()
1 (T)  age(7) Ay, () IS az (z) ag(z) azn ()
an1(z)  an2() A (2) a;ﬂ () a’;’lQ(x) a;m(x)

117. Spwé inbnwihnfunipnibbbpnid hwpdt] ywpgqwiuwiuwnnuieph pw-
Gwyp

l'u) ( 7375747 ]')" p) (67371727574)7
q') (17 97673727 5747 77 8)7 rl') (77 57 6747 17 37 2)7
k) (1,3,5,7,---,2n— 1,2,4,6,8,---,2n),

a (2,4,6,---,2n,1,3,5,---,2n — 1) :
118.Mwnqgb|, pE wpuwnpwitbphg npn°0p GO (7) Ywy (8) ybpniénipnil-
O6ph wonwattn L p°0s GowOny

W) a43021035012054, P) G61023045036012054,

Q) a27a36051074025043062, M) A33016072027055061044
119. 4, k-h hGswhuh” wpdtipltiph hwdwn ag2a;5a33aK4a46a21 WNWRPJWLN
(7) Yw (8) ybpiniénipyntbbbpnid Yowubwygh pwgwuwywb Gpwlny:
120. i, k-h hbswhuh” wnpdtipltinh hwiwn a47a6301;a5507k024a31 WNUWN-
pup (7) Ywd (8) ybpnidnipynitbbbpnid yowubwygh npwywb Gpwlny:
121. 4, 7, k-h hGswhuh® wndtplbph hwiwp hGnlw; wpnwnpjubtpp (7)
yuwa (8) ytpiniénipyntbbtpnid owulbwygblt npuywb Gowlnyg

w) (4;05102;06301k035, P) a3205;A7108504;A180A6302F
122. (7) wd (8) ybpniénipniGGbpnid hGswhup® Gowlny E dwubwygnid
glfuwynp wayntbwgsh Ynw qunlGynn wwpptiph wpunwnpjwip:
123. (7) wy (8) ybpinidnipyntGObpnid hGswhup® Gowlny B dwubwygnid
Gnupnpnuywl waynibwagsh Upw guinbynn twpptiph wpunwnpjwp:
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124. PwlOph” gqpnihg wnwppbp wlnwitbp nll6G (7) Ywa (8) Jbpiniénipe-
Jnibbbpp, Bt w) a11 = 0, huy Gniu tnwppbpp gnn $&a,

p) a;; = 0, huy Gneu tnwpptipp gpn s&a,

Q) a1 = a2 =+ = a1 = 0, k <n, huy gnu tnwpptipp gpn sk

7. UusrpsSh NPNSh22k 3US4YUUL Uk £LULP GAULUYLGN
LuaLuub pNNrEUL

Ahgnip A-0 (n X n) upgh leumnhg E, k-G n-hg thnpp npLt pOwywG
ehy t, huy z'm'z, ik bgn, g2, Jk pﬁwuwﬂ rUGPD pwywpwnnid GO
1< <9 < <zk<n 1<]1 < Jo < o0 < gk £ nowwydwbispha:

bzwﬂwubﬂp MR j; -ny wJU (k x k) uwnqh Gwmnhgh npnzhsp, nnp
unwgynd £ A dwwphgh @y, @2, -+, @ nnntiph b g1, jo, - -+, Ji wnilbph

hwuwunnidhg:

Lywlwykop ]L[JU2 j —nq wjt (n — k) x (n — k) Ywnpgh dwwnphgh
nnnzhsn, npp unwgunid £ A dwnphgh i1, d2, - -+, i, wanbpp b i, o, e
Ji unibbpp hwobinig :

BLnptd 11. (lwuyywu) Ywiwjwywb n-hg thnpp k£ plwywl pyh L1 <
1 < g < -0 < 1 < nowwpiwboeppb pwdwpwpnn plwywb pdbph
hwdwn &howin £ hGnlyw| pwOwdlp

A(A): Z ( 1)11-‘1- tip+ji+ +“‘]\[I”2 ,kA[zle ik (9)

Ji1j2 ' Jk J1J2 " Jk
(J1d2557k)

I<ji<jo<--<Jr<n:
(9) pwOwaLO waYwanid GG npn2hsh Jepniéniginilb pun iq, da, - - -, i nN-
ntph: LUwwtkGp, np (5)-p (9)-h Ywubwynp nbwpl £ Liwlwwbu GLw-
Yepwynid £ npnzhsh dtnindnipnibl puwn ji, o, - - -, ji wntbtiph, npp YhGh

(6)-h panhwOpwgniip:
OnhGwy 42. <wyyb| npn2hsp

0 -1 3 0
2 1 4 6
0 1 —-40
-1 2 1 1
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Jdbpnétlp pun weweohl L Gppnpn iinnbph™ £ = 2,47 = 1,15 = 3
Qnudwnnidp Ywwnwpynid b henlywy gnygbpnyd” (j1 = 1,52 = 2), (j1 =
Lije =3), (1 = Lje =4), (i = 2,52 = 3), (i = 2,52 = 4),
(j1 = 3,72 = 4): Ljwwnklp, np wrweh(, Gpypnpn, Gppnpn, hhGgtipnpn
L Jtgnpnpn qnyqtipht hwiwwwwnwufuwnn M5, M5, M3, M13, M3
dhanpGtpp hwywuwp GG gpngh L (8)-nLd gnnjhg tnwipptip £ ohwyG oy gnt-
duwntih

. 9 13=—13 -1 3 2 6
A_(—1)1+5+2+3M§§MQS_‘ ) _4H_1 1‘-—8:.
125. {wpyb) npnphsbtipp”™ oguinytiny Lwwwuh ptinptdhg
5 1 2 7 11 3 4 0520
w) 3 00 2 ) 2 0 0 8 ) 8 3 5 4
1345 Pl3oo 2 YVi7 24 1)
2 0 0 3 4 4 7 5 0410
5 2 1 3 2 21 4 3 5 7T 2 1 3 4
4 07 00 340 50 10 2 0 3
mni2 3 75 3|, 6|3 45 2 1], Q|3 04 0 7],
2 3 6 45 1 52 4 3 6 3 2 4 5
30400 4 6 070 5 1 2 2 3
1 20000 1 2 3 4 5 3
(1) (23 3 j ? 340000 6 5 7 8 4 2
bhl2 4 1 3 5p 76 5400 ) 9 8 6 7 0 0]
a5 o 42345 003245000
050 3 2 51 2 6 7 3 340000
2 75 3 41 5 6 00 00
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126. <wpyb) npnphsbtipp” ogunytiny Lwwywuh ptinptdhg

2 -1 3 4 -5 5 -5 -3 4 2
4 -2 7 8 -7 —4 4 3 6 3
wy| -6 4 -9 -2 3|,p| 3 -1 5 -9 -5/,
3 -2 4 1 -2 -7 7 6 8 4
2 6 5 4 -3 5 -3 2 -1 -2
2 1 2 3 2 2 -3 5 -2 1
3 -2 7 5 -1 3 2 5 —4 -3
@)l 3 -1 =5 -3 =2/, m| -2 3 -4 2 -3
5 -6 4 2 —4 6 4 T -8 -1
2 -3 3 1 -2 2 -1 7 1 5

127. Wgnip A, B, C, O-0 (n x n) Yungh dwwnphgltip Ga: <Gwnlyw) npn-
2hsG6p0 wpunwhwyintp A, B, C' dwunnhglbph npnzhsGepny

w|A Bl o4 0l glo Al J|B 4]
ocl Pl cl Yo B Vic ol

nrNch2ubNk <UcdNrUC uusrhsutrp
RPURUUNUSYUUL Ub2NSNY

Ahgnip A-0 L B-0 (n x n) Yunpgh dwuphgltn 60, www

det(AB) = det(BA) = detA - detB :

Lwlh np dwunphgh npwbuwnbwgnidihg npn2hsp sh thnfuynid, www npnp
nGwptpnud Gpwd hwinynipinibp hwpdwp B oquwgnpoéb) hbunlyw) Yepw

det(AB) = det(ATB) = det(ABT) = det(AT BT) =

= det(BA) = det(BT A) = det(BAT) = det(BT AT : (10)
OphGwy 43. <wyyt; A dwwnphgh npnhsnp, bk
1 2 3 4
-1 0 -3 -8
A= -1 1 0 -13
2 3 5 15
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Ahunwnytlp hGnlw) odwlnwy dwunphgp

1 -2 -3 -11

0 1 0 2

B= 0 0 1 1

0 0 0 1

{wpyklp AB wnpuwnpuwip

1 000

0200

AB = 0030

0 0 0 4

Nuakap
24 = det(AB) = detA - detB = detA : o

OphGuwy 44. <wpyt| A dwunphgh npnzhsh pwgwinpéwy wndtipp, bt

1 1 1 1
1 1 -1 -1
A= 1 -1 1 -1
1 -1 -1 1
Lywuwntlp, np
4 0 0 O
2 [0 400
A= 0 0 40
0 0 0 4
Ujuintinhg

256 = det(A?) = det(AA) = detA - detA :

LEnbuwpwp
|detA| = \/det(A?) =16: o
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128. <wyyti A dwuwnphgh npnphsp’ ogunwignpstiiny B odwlnwy dwwnphgp

1 -9 -2 3 1 00 0

5 5 3 -2 2100
wA=| o 5 1 1 ["B=3 21 0

9 0 -2 1 34 2 1

a b c d 1 1 1 1

b a d c 1 1 -1 -1
A= . 4.0 B=1 21 1 1)'

d ¢ b a 1 -1 -1 1

129. <wyyt| A dwuwnphgh npn2hsp

L+ziyn 1+ a1y L+ z1yn
w) A— 1+ T2Y1 1+ T2Y2 1+ T2Yn
1+ InY1 1+ Tnl2 1+ TnYn
cos(a; — 1) cos(aj — (2) cos(ay — Gy)
p) A — cos(a'g. — B1) cos(as — B2) cos(a.g. — Bn)
COS(an - Bl) COS(an - ﬂQ) COS(Ozn - Bn)
1 cos(ai — ag) cos(a — ay,)
cos(ay — ag) 1 cos(ag — )
@) A= | cos(ag —az) cos(ag — as) cos(as — )
cos(a; — ay,) cos(ag — ay,) 1
sin(2a;) sin(a; + ag) sin(a; + ay,)
n A= sin(a.gj— ap) sin'(.2'042) sin(ag.—.i— an)
sin(ay, +ay)  sin(ay, + az) sin(2ay,)
L—alby 1—ayby — 1—apb!
1-&1()1 1—a1b2 1—a1bn
1 — abh? 1 — a?bn 1 — abh”
by A = 201 202 2% |
1-— CLle 1-— a2b2 1-— CLan
L apby L-aphy 1 by
1—a,b1 1—a,bs 1—ay,b,
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(CLO -+ bo)n (CLO + b1)n s (CLO + b,,z)n

a; +bo)" (a1 +01)" -+ (a1 +0bu)"
e B O
(an +00)" (an+0b1)" -+ (an+by)"
1n—1 2’n71 . nn—1
n—1 n—1 . n—1
na- |20 T e
nnfl (TL 4 1)n71 . <2TL _ 1)”71
S0 S1 S2 0 Sn—1
S1 52 53 e Sn
DA=]| so S3 sS4 -+ Spi1 |npnbnsp = af+ak+ 4k,
Sn—1 Sn  Sn41 " S2n—2
so  Ss1 S22 ot Spo1 1
S1 52 53 e Sn €T
RVA=| s2 s3 s4 - s,y 2 | npibn s, =2k 4+ pak
Sn—1 Sn  Snd+1 " S2n—1 "

unsunrr2ubrh UtUSUUL truvuue

OnhGwy 45. <wyyb| npn2hsp

1 2 3 n
1 x+a 3 n

A=|1 2 x4+a -+ n | (11)
1 2 3 o x4 a

Lywwnbbp, np A-0 z-h Gywwndwdp (n — 1)-pn Yupgh pwqiwbnud
E L giuwydnp wayniGwgsh wnnwnpptph wpunwnpuip ywpniwyned b pwig-
dwonwih wywg winwidp” 2"~ U Ynndhg, = thnthnfuwlwah 2 —
a,3 —a,---,n — a wnpdtplbph nbwpntd npnzhsp hwjwuwn £ gpnh: Nw
Gowlwynid £, np npn2hs0 wewbg dGwgnpnh pwdwOyned £

r+a—2, zr+a—3, r+a—n

86



thnfuwnwpdwpwn wwnq wpuwnphsGph ypw: Un wwndweny’
A=clz+a—-2)(x+a—3)---(r+a—n), c=const: (12)
(12) pwqowbnwih cz™ ! wjwg wonwidp hwikdwwnbiny (11)-hg unwgynn

2"~ wlnwdh hewin Yunwlwlp ¢ = 1: ®
OphGwy 46. <wyt| npn2hsp

- a b c
a —xr ¢ b

A= b c - (13)
b a -

Lywuwntlp, np wrwehl ujwl pninp tnwnpptpp, Gawbh &2unnipjwdp, Yhwyw-
uwnyta.

(r —a — b — ¢)-h0, Gl wewehl uwlp gniiwntlp dhwgwé pninn
uniatpp,

(x4 a—b+c)-ha, Gpt wewehl uniihg hwikOp Gpypnpnp, gniwntbp
Gppnpnp L hwbGGp snppnpnp,

(x —a+b+c)-hb, bpt wrwehl uwbp gnLiwntbp Gpypnpnp L hwobkGp
Gnnnpn N snppnpn yjnLln,

(x + a4+ b — ¢)-hG, bipt wrwehl unilhg hwkbp Gpypnpn nL Bppnpn
ynibtpp L gnudwpkbp snppnpnp:

Uw Gpwlwyntd E, np npn2hsp Ypwdwbyh

(x—a—-b—c), (x+a—-b+c) ,(x—a+b+c), (z+a+b—2c)
wpuwhwjnnipyntbBphg jnipwpwbsniph Yypw:
Pwlh np A-0 z-h GYwuwndwdp snppnpn Ywpgh pugqdwlnwd E, Yuunw-
Gwap’ (d = const)
A=drxz—a—-b—c)(r+a—b+c)(x—a+b+c)(z+a+b—c): (14)

d hwuwnwunntoh wndtpp npnGnt hwdwn, hwdbdwwtbp (13) L (14) pwg-
dwlnwalbph wywg wlnwibbpp, yunwlwlpc=1: e
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130. Npn2hsbbpp hwpybp wpunwnphsGbph wewbdtwgdwb nwbwyny

1 1 2 3
w) 1 2-22 2 3
2 3 1 5}
2 3 1 9—2z2
142 1 1 1
) 1 1—=z 1 1
Yl 1 14z 1
1 1 1 1—=z
1 2 3 n
1 z+1 3 n
G) | 1 2 z+1 n
1 2 3 r+1
ag a1 as (47%
ag T a9 (47%
I-) apg a1 x Qp
ag a1 as X

P)

n)

n)

e 8 O T O NN

—_ = =

ai
ay

ai

uuvanuur? Unu2nte3nNtuLerNk GauLUYL

OphGwy 47. <w4yt| npn2hsp

ag -1

a1 X

as 0

An+1 = DY
Ap—1 0

an 0

88

ag
z+b
a2

ag

o O

oOR QW

1 2
1 2
8 6
8 15— a2
1
1
1
n+l—=x
ap
a’IL
a’IL
T+ b
0
0
0
-1
T




Nnpnzhsp ytninidtbp puin 4ytipohl tinnp

-1 0 --- 0

B = (<10, | 7 T Oy
0 0 R
ap —1 0 -0
popzg| @ T L 0
ap—1 0 0 ez

Urweohl npn2hsp hwywuwp b gifuwynn woynibwagsh wnwnpptph wpuwn-
njwiha, huy Gpypnpnp” A, -0 B Unnwgwbp htnlyw) wanpuwnwpd pwbwdlp

Api1 = an + Ay
<wpytlp Ay, Az, Az npnzhsGbnpp
Al = aop, AQ = apx + ay, Ag = a0x2 +a1x + as:

Wuwntbinhg Yuntih b Yewh) A, 4 1-h ibupp

A’n+1 = a0$n + alxn_l + o Fan
Uunwgywéd pwlwdlp wwwgnigtlp dwpbdwwnmhywywl hannlyghwih Gnw-
Gwyny: n = 0 nbwpnd pwlwélp &houin b GOpwnptlp pwlwdédlp &hown
t n = k-h hwiwp L npwGhg oqunytiny gniyg tnwbp, np pwlwdélp ghpwn k
n = k + 1-h hwdwp: LwOh np pun unwgywd pwbwadlp

Apto = agy1 + 2Ap41,

wwjw

k+1
oy

k
Apt2 = app1 + x(apz”™ + -+ a) = apx o4 xag + apgr c e
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OnhGuwy 48. <wyyb| npn2hsp

ay T x - T
T ay x - T
A,=|z x a3 -+
T T X o an

Npnzhsh @, tnwppp gptilp a, = x + (a, — ) wkupny L A,-p GGPYwjwg-
GG0p npwbu Gpyne npnzhsBph gnudwp

a x - X z a x - X 0

T as - T T T as - T 0
A": cee | 4

T T o Qp—1 T T T o Qp—q 0

T x - x x T x X Ay —Z

Urwgohl npnzhsnid pninp uinibtnhg hwlGOp Ytpehlp, huy Gpynnpn npnzhsp
JGpntébhp pun ybipoht ywb: Yunwbwbp hbunbyw wonpunwnd pwbwélp

A, =x(a; —x)(ag — ) - (ap—1 — ) + (@, —2)Ap_1 :

Wuwntbinhg Yuntith b Ay, —1-p wpnwhwjnbl A, —o-ny, Ay, —o-p” wpnwhwy-
it A,,_3-ny L, wnwbu pwpnibwy, ohosk A = a1 : YunwOwbp

A, =x(ag —z)(az —x) - (ap—1 — )+

+x(a; —x) - (ap_o — ) (ay —x) + -+

+z(ag —x) - (ap — ) + (a1 —2)(ag —x) - - (ap, — ) =

r a—x Ay — X

:x(al—x)(az—x)---(an—x)<l+ L it );.

Ophbwy 49.<wadt| n-nn Ywpgh npnzhsp

5 3 0 0 --- 0 O
2 5 3 0 -~ 0 O
A,=10 2 5 3 -~ 0 0
0 0 0 O 2 5
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Npnzhsp ybnppniébiny puuin wrweohl tinnh Yuunnwbwbp hEunyw) wlnpuwnwpé
pwlwadlp

An == 5An_1 - 6An_2 :

Lnstlp A2 — 5\ + 6 = 0 pwrwynuh hwywuwpniip b qunikap A\, =
3, Ao = 2 wpdwuwnbbpp: NLOkOp

An - 2An—1 - 3<An—1 - 2An—2)

A, —3A,_1=2(A,_1 —3A,_2)
Lowlwythap
an = A, — 20,1, b =An, —3A,_1,
npuntinhg
Un =30p_1=3"2a =Ny —2A1 =19—-2-5=9=A,, —2A,,_1,
by =2by—1 =2"2by =Ny —3A; =19-3-5=4=A, —3A,_; :
Lniétiny unnwgywé hwiwywngp, Yunwbwbp

An — 3n+1 - 2n+1 - °
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131. Npn2hsbbpp hwpyb] wlnpuwnwnd websnipntbbtph Gnwbwyny

oo o~

a”IL

0 1 1 1 1 0 0 O 0
1 a 0 O 0
1 a 0 -+ 0
UJ) 1 0 a 0 ) 1 1 a2 0 0
P P ..2. P ...’ p 1 0 1 a3 0
Lo 0 a 1 0 0 0 - 1
ap ay az anp, aop ay az - Ap—1
-z z 0 0 -y x 0 - 0
9|0 -z =z 0 nl o0 —y = 0
0 o 0 - =x o o 0 - -y
g a1 G2 - Qp ap a2 - Ap-1
Tog I 0 0 ay b1 0 0
b) 0 ry x2 --- 0 s q) as 0 b2 0
0 0 O Ty a, 0 0 0
2 1 0 0 3 2 0 0
1 2 1 0 1 3 2 0
Hi o 1 2 0O/, mml/0O 1 3 01,
0O 0 O 2 0O 0 0 3
T 5 0 0 8 5 0 0 O
3 8 5 0 O
2.7 5 0 0 3 8 0 0
|0 2 T - 0 W)
0 0 0 ... 8 s
0 0 0 -7 o 0 0 --- 3 8
132. Whgnip A = (ai;). 4,5 = 1,n: 8nyg wwy, nn
a1 +x - aptx n
A=| : : =AA) 2 Y Ay
ap1 +Z - Qpp + T i,j=1
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133. <wpyb| npnzhsGtpp, oqunytiiny Gufunpn fulinphg

a1 +x1 a;+x2
w) az +x1 a2+ T2
ap +T1 an+ T2
a, +x aq
Q) ai a; +x
a1 a1

1
ar + xy "
as + xy,

yB) |
a, + x,

n n T
aq a; +x
aj as

.Y
a1+ Qp,

r x x
1 =z T
x 1 x|,
ZL‘ ZL‘ “ .. 1
ay ay
as +x a9
p, an +

134. {wyyb) npnphsbtipp, ogunnytiny Ywbntpdnbnh nnnzhshg

ry @ xy
2 n
w) - ;
sin” 1 sin” ™! ¢y cos ¢y cos™ @1
sin” g sin™ ! V2 COS (o cos™ o
P) . A
n con—1 n
SIN Yp4+1 SN Pn+1COS Ypii COS" Pn+1
1 1 1
1 +1 To + 1 Ty +1
Q) 3+ 1 3+ 19 2+,
n—1 n—2 n—1 n—2 n—1 n—2
'1:1 +2§1 '1:2 +2§2 xn +x’n
135. <wpyb| npnhsbbpp
1 ai a9 ay,
1 ay + bl az (79
lu) 1 aq as + bg Ay,
1 ay as a, + b,
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)]

: >d)

by
-1 1-b

ba
1—0b,

-1

0

1 1-4,

P)

&)

)

B)

h)
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1)

6)

b))

h)

a)

£)

0 = «x T
y 0 =z T
y y 0 T
y oy oy 0
ag -1 0 0
ay z —1 0
as 0 r —1
ap—1 O 0 0
an, 0 0 0
0 1 1 1
1 0 =« x
1 2« O x
1 = =z 0
1 r T x
1 1 1

1 2 22

1 3 32

I n+1 (n+1)>
a O 0 b
0 a b 0
O b --- a O
b 0 -+ 0 a
1+zy1 1+ 2192

I+wzoyr 1+ 22y

14’xny1

14’xny2

» )

aj
aj

aj
aj

o O

aj

as

as
as

as
as

as
as

8

Gp—1
Gp—1
Ap—1

—_ =

95



0)

2)

8)

96

ay x
Yy az
y oy
y oy
0 1
-1 0
0 -1
0 0
1 2
2 3
3 4
n 1
1422
a+1
0 1
1 (5]
1y
Iy
1y

T T
T T
as X
) (079
0 O 0 O
1 0 0 O
0 1 0 0|,
0 O -1 0
3 n—1 n
4 n 1
5 1 2 |,
2 n—2 n—1
T 0 o --- 0
1+ 22 x 0 --- 0
x 1422 = -+ 0
0 0 0 T
a 0 0 0
a+1 a 0 0
1 a+1 a 0
0 0 0 o
0 0 0 a+1
1 1 1
T T
as T
Yy as x|’
y oy an,

o O

1+ 22



ag 1 1 1 - 1 o b b b - b
1 ao 0 0 --- 0 a ¢ 0 0 -+ 0

w)| 1l 0 a O 0(,99la 0 ¢ 0 --- 0
1 0 0 O an, a 0 0 O Cn
1 2 3 4 .- n 1 2 3 n
1 1 2 3 -+ n—-1 z 1 2 n—1

|1 =z 1 2 - n=2,uylz x 1 n—2
1 =z =z = 1 r T x 1

YhruNNHER3NKL

@tnpkd 12. Npwtugh (nxn) Yupgh A dwunphgl nuobGow hwlwnwnd,
whhpwdtwn b L pwydwnwp, np detA # 0: 0O npnLd

All A21 o Anl
1 A A oA
-1 12 22 n2
= 15
Aln A2n e Ann
OphGwy 50. <wyyt; A dwuphgh hwywnwpdp
1 2 3
A=1[2 1 -1
3 0 2

NuitOp detA = —21 # 0: <wpyblp A dwuwnphgh nwppbph hwapwhw)-
Jwywb |pwgniibtpp

A11 — 2, A12 — —7, Alg — —3, Agl — —4, A22 — —7, A23 - 6,
Azp = =5, A3p =17, Az3 = -3

Cuwn (15)-h
1 2 -4 -5
At =—— | =7 -7 7 )
2L\ 3 6 -3
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OphGwy 51. Lnuét dwunphgwihb hwywuwnnidp
3 2 1 2
<4 3>X—<4 5). (16)
3 2
A_<4 3).

detA # 0: <GuinbLwpwp' gnjnipinth nubh Gpw hwywnwnpdp

(3 =2\
()

(16) hwywuwnpiwG wy L dwfu dwubpp dwfuhg pwqiwwwnytip A~1-ny

3 =2 1 2 -5 —4
X‘<—4 3)(4 5>_<8 7)"
Btnptd 13.(Upwdtin) Gpt (n x n) Ywngh A dwwphgh hwdwp

det(A) # 0, wyw Az = b hwiwlwngl nibh dhwy [nwénd, npp npnzynLd
b hbnlyw) pwlwdéluny (Ypwdbph pwlwdls)

Lowlbwythp

o thAZ'
YT et A !

= 17”7

npuntn A;-0 unwgynid £ A dwunphghg' Gpw 2-pn yniap ginfuwphoting b
yniany:
OphGwy 52. Upwibph YwOnOny [nuéb] hwdwlwpagp
T+ 21’3 =6
—3x1 + 4x5 + 6253 = 30
—x1 —2$2+3$3 =8:

1 0 2 6 0 2
A=|-3 4 6|, A4=[30 4 6],
-1 -2 3 8 -2 3
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1 6 2 1 0 6

A, =1 -3 30 6|, A3=|-3 4 30|,
-1 8 3 -1 -2 8
LEinbuwpwp
. detA1 . —40 . —10 o detAg . E . g
T et A T a1 T detA T4 10

CdetAy 152 38

BT detA T 441"

Btnptd 14. Gpt A-G (n x n) Ywpgh dwwphg b, www hGnlyw
wannibtpp hwdwndtip GO

e A-0 hwywnuwndbh dwuwnhg E,

e Ax = b hwjwuwpnidl nOh dhwy (nuénid gwiywgwsé (n x 1) Ywpgh
b-h hwdwn,

e Az = O hwjwuwnniib nlh Shwyb gpnjuywil (neéned,

edetA#£0:

136. <wywnuwnébih® 60 wpynp tnpywdé dwunphglbnp

10 0 -2 1 —4
w)y | 3 6 7 . B 1 1 2 ,
0 8 —1 3 1 6
7T 21 075
Q|7 2 1], n|(o0 1 5
3 6 6 0 3 2
a b c
137. Spqws £, npdetA=5npinnbn A= | d e f |: Qunlb|
g h 1

a

g d
w) det(34), p)det(2A7Y), q)det((2A)7Y), n)|b h e
c i f
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138. Qunlb| A-h wyb wndtipltpp, npnGg hwiwn A-0 hwywnwndtih k.

1 2 4

w)Az(k__;’ ,;22), mA=(3 16
k3 2

139. 8nyg wwy ,np a, 3, v-h pnnp wndtplbph hwdwp dwwnphgp hwyw-

nwnébih sk.

sin®a sin?B  sin’y

cos’a cos®  cos*y
1 1 1

140. A-0 L B-0 6pLGny0 Ywngh pwrewyniuph dwwnphgltip GG: 8nyg wwg, np
bt A-0 hwhwnwnatbih £, wwyw det B = det(A~1BA) :

141. Uwuwgnigt|, np Gpt A-0 hndwnutbun L hwywnwpdbih dwuphg E,
www A = E:

142. Upryn®p haplbwsbgnpwglnn dwunphglbpt nlG60 hwywnwpd: Mwwnwu-
fuwlp pwgwunnpt:

143. Whgnip A-0 hOpOwstignpwglnn dwwnphg E: 8nyg wwy, np (E — A)-G
hwywnwndbh E:

1 311
144. <upyby A = ? g ; 3 dwuwnphgh hwlwnwpdp
1 3 2 2

w) Quniu-dnpnwbh wpunwpudwb Gnwlbwyny, p) npnz2hsh oglnipjwip:
N°n nwawyny Gp phs hwqwnylbp Yuunwpnid:
145. Qunlb] dwunphgltph hwywnwpép

01 2 1 01 2 -4 6 3 00
w |2 4 3tp -1 3 0} |0 1 -—11n 9 1 0}
3 76 1 0 2 0 0 2 -4 2 4
cos a@ —sin « L2 -3 L 2 1
6) (sin o  Ccos @ ) Q0 L 29, B4 3 =2
1 0 4 -5 —4 -1
1 1 11 0 1 1 1
1 1 1
01 11 -1 0 1 1
o2 P loo d)<1101
0 001 -1 -1 =1 0

100



146. Lnidt| hwdwywpap

4y +x9 + 23+ 714 =6
3r1+Txg —x3+x4=1
7£1 +3ZL’2—5SL’3+8$4 =-3
T +2§2+J}3+22’}4:3

w)Upwaibph Gnwlwynd, p) Quniu-dnpnwbh wpunwpuiwb Gnwbwyny:

N°p Gnwlwyo £ wybh phs hwawnyatpny hpwywbwgynty:
147. <Gunlyw| hwdwywnpgbpp (nék) Upwibph pwlwdélng

UJ)4291—.1}2—293:1 p)31}1+41}2+41}3:11
2x1 + 2x9 + 3x3 = 10 4dxy — 4x9 + 623 = 11
ox1 — 2x9 — 223 = —1, 6x1 — 629 = 3,

q) 2x1 + 5z +4x3 + 24 = 20 n3xy +4zs +x3+224+3=0
1+ 3xo 4+ 2253+ x4 = 11 3rx1 +5x9 +3x3+5x4+6=0

21 + 1025 + 923 + 724 =40 621 +8x9+ 23+ 524 +8=0
3x1 + 8xo + 9x3 + 224 = 37, 3r1 +5x9+ 33+ 74 +8=0":

148. Uwwgnighy, np pynt hpwiphg twipptn Yewntpny © (a1, b1), (a2, ba),
z y 1

wagbnn ninnh hwjwuwnnidp Ywntbih Egpbp {ar b1 1] = 0 inbupny:
as bg 1

149. Uwuwgnigt|, np Gnyb hwppnipjwb dke sgunbynn Gptp hpwphg tnwnptn
yewtnny (a1, b1, c1), (az, ba, c2), (as, b, c3) wlghnn hwppnipjwl hwyw-
uwpnidp Yunbih £ gnty

r Yy =z
a; b ¢
as bQ Co
az bz c3

—_ = = =

wnbupny: o
150. <Gunlyw| hwiwywngbpp (ntét| Ypwdbph pwlwdlbpny = , v -h GYwwn-
dwip

3 / 4/ / /
w)x:gx—gy p) x = x cosl — y sind

4 / 3 / r, ’
y:5x +5y y=ux sinf +y cosh :
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MATHEMATICA-h qQ,ruluruL

m pwrwlntup dwuwphgh npn2hsp Yuiptih b hwpytp Det[m] hpwdwany

In[14]= | Det[{{a, b}, {ec, d}}]

Out[14]=| -bc+ad

Ltndnwétilp a;; nmwpptipny (3x3) Yungh dwunphg L hwzytbp npw npnzhsp

In[15]=| m = Array[a, {3, 3}1;

Det [m]
Out[16]=| -a[l, 3] a[2, 2] a[3, 1] +a[l, 2] a[2, 3] a[3, 1] +
[11 3] [21 1] [3r 2} 7&[1, 1] [21 3] [31 2} -
[1, 2] a[2, 1] a[3, 3] +a[l, 1] a[2, 2] a[3, 3]
{wytlp hEnlywy npn2hsp
(2 3 4 6\
17 8 5 21
inf17}=| Det[}5 3 7 1 |
\3 54 -1)
ouf17=| -112
<wytlp g[z] Gwwnphgh npnzhsp
(112 3 4 5,
il x 2 3 4 5.
{2 2x2 3 4 5]
ln[18]= glx ] = i3 3 3 x3 4 5 i;
{44 4 4 x4 5|
{55 5 5 5 x4
dt[x ] = Det[g[x]]
Ouf19]=| -2125 +2125 x+ 775 x2 - 275 x>+ 74 x* — 749 x° - 30 x® +
82 x7+ 96 x8+ 68 x9—32 xlo— 5 xll— 4 x12—x13+x]'4
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Npn2hsp hwyklp, Gpp 2 = 100

In[20]:=

Out[20]=

dt[100]

9895946868968162517132960375

<wytlp Ywlntpannh npn2hsp

Inf21]:=

ou[22)=

(1 u u? u3\
mat:il v v2 v3;
Pl ow w2 w3’
I\l x x2 x3}I
Det [mat]
Null

3 2W*L12 V3W*U3VW2+UV3W2+U2VW3*L1V2 W3*

v
U3V2X+U2V3X+UBW2X*VBWZX*U2W3X+V2 W3X+
3
2

c

2 3,2 13 w2, 3 w2 3,2 3,2

U VXT-UV XT-U WX +V WX "+UW X" -VW X" -

u VX3+L1V2 X3+U2WX3*V2WX3*UW2X3+VW2 X3

QLuwihnfublp unwgywéd wywwnwuuwln

In[24]:=

Out[24]=

Det[mat] // Factor

(u-v) (u-w) (v-w) (u-x) (v-x) (W-x)
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QLNfFh EPHLAPANMND

Q3uU3hL surusntE3NrLLEGN

8. ABU3hL surusnNHE3NKL: ABU3SPL SUMrUSNEHER3UL
ctuRUSUruUsSNE3NKL

UwhdwGnid 8. z,y, 2, ... tnwpptph X pwqginipnttb wodwnud GO
qéwiha tnwpwénipni b, Gpb

w) X pwqginpwub gwiywgwé x,y nwpptph hwiwwwunwuluwbbg-
ynud bt X pwqinipjub z tnwpnp, np0 woJwnud 60 x, y wnwpptph gnedwp L
Gowlwynud 60" 2z = x + v,

p) X pwquintpjwl gwiyugwd = nwpph L gwaywgwd A hpwywh pyh
hwiwwwunwufuwobgynid £ X pwqinipjwl z wviwpn, npo wajwond 60 x
wnwpph L A pyh wpnwnpuy L Gowlbwynd 60° z = Az,

@) Gqwd gnpénnnipntbbbpp pwywpwpnud 60 hGnlwy N wpuhnd-
OBphG. gwoywgws =, y, z € X wnwnpbph L A, 1 hpwywb pytph hwdwp®
1l.x+y=y+u,

2. (z+y)+z=a+ (y+2), 3. gnnpyntl nith o € X wnwpp wybuwhuna,
np gwiywgws z € X-h hwiwp = + o = x:
o-0 whywbnud GG gpywywa wnwpp,
4. gwllwgwsé z € X wnwpph hwdwp gnnigntt noh y € X twpp
wjbwhuh, np
z +y = o: y-0 wadwlnud GO = wnwnph hwywnpp twpp:
5. lx = x,
6. \(vx) = (\v)x,
7. A+ v)z = Az + vz,
8. ANz +y)=\x+ Ay

Aswihl nwpwoéntpjwb tnwnpptnt woqwlnud 60 Gwl Y&ywnnpa&p:
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Ophlwy 53. R"-ny Gwlwytlp

€
$:{ ;SL’/,;ER}

$7L

pwqguntpintbp, npwntbn uwhdwOywé 60 gnidwpiwb L pyny pwgiwwwny-
dwl gnpénnnipyntbGBpp hGwnlywy Yenpw

xy Y1 r1+ 1 T Az
Tty = R = : AT = A : =

Tn Yn Tn + Yn Tn ATy,

R'™-p qéwh0 tnwpwénipyntl E:

z; phyl woJwnud 60 x € R™ wnwpph t-pp ynnpnpGwn: e

OphGwy 54. M, ,,,-ny Gwlwyblp (n x m) Ywpgh dwwnnhgbbph
pwauntpntbp: Uwwnphglbph hwdwp uwhdwbqwé gnidwndwb L pyny pwg-
dwuwwwnydwb gnpsnnniginLbbtpny M, ,, pwainigntlp géwiht nwnpw-
6nipnth ke

OphGwy 55. P,,-ny Gywlwykbap dhGsk » upgh pninp pwqiwbnwd-
GGph pwadnieynibp, npuntn gnidwpp L pyny pwgiwwwunynidp uwhdwo-
Jwo 6O unydnpwywl tnwowyny: P, pwqinipnibp gdwjht tnnwpwénipnil
ke

Ophtwy 56. C'a, b]-ny Gpwlwytbp [a, b] hwundwdsh Yypw whphnhwn
$nibyghwlbph pwquntenibp, npunkn gnudwpnidp b pyny pwgqiwwwwnynt-
dp uwhdwOywé 60 unynpuywb tnwowyny: Cla, b]-0 gdwiht tnwpwénipe-
jnil ke

Ophbwy 57. Lywlwytup Ry = {z € R;x > 0}: Swllwgwd tpynt
z,y € Ry wnwpnptph gnidwnp uwhdwbap npwtu wyn pybph wpunwnpjwy’
unynpwlwl hdwuwnny

T +y =y,

huy z € R4+ wwpph L A pdh wpunwnpjw) uwhdwabGp, npwbu z npuywb

pUh A wuunhswl
\r =2’

Gpb 2,y € Ry L A-0 gwlwgws phd b, wyw x +y € Ry, Az € Ry:
Uwnnigblp, np wyju gnpénnnipintGbbpp pwywpwpnid G0 1-8 wpuhndbbphb
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rty=ay=yr=y+u,
(T+y)+z=(2y)z=x(yz) =2+ (y+2),
o=1, o+x=1zr =2,

/ 1 / 1
VereR,, dax =—, 24+ =2—=1=0,

x x

=2l =1,
Blax) = (ax)’ = (2*)7 = 2% = (af)z,
7.(a+ Bz = 2(@tF) = z228 = (ax) + (B2),
8. a(x +y) = (zy)* = z%y” = (ax) + (ay):

Wuhlpl, Ry pwaqunipinitp Gdwdé gnpénnnipntbbbpnd, géwihG wnwpw-
6nipntb E: @
OnhGwy 58. Udpnn9 pybph pwaqintpinibp undnpwywb gnidwpiwl L
pUNY pwqliwwwwnydwd gnpénnnipntbbtpny qéwihl wnwpwénie)nil sk:
huywwbu, bt A = % www

2 e o

1 1
1= Z,
2 2

nnG wdpnng phy sk:e

OphGwy 59. Gpypnpn Ywpgh pwqiwlinwabtph pwqdneeintbp gdwjh
nwpwoénpintl sk:

Thunwpytlp Gpynnpn Yupgh pwqdwbnwaltn
p(z) =22 q(z)= -2 +x+1:

NuikGp
p(x) +q(r) =2 +1,

npp Gpypnpn Yupgh puqdwlnwad st:e
OnhGwy 60. Nhgnip

X:{(i;) ;x1, T2 € R}

L gwliywgws =,y € X wnwpnpbph hwdwn

)+ ()=(rm) ()= (5)
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8nyg wwy, np X-p gdwiht tnwpwdénipyntl sk:
€ X wnuwnpp pwgiwwwwnytbp 1 pyny, www

1 1 1
(1) =(0) (1)
Wjuhbpl hhGgtpnpn wpuhndp wnknh snibh:e

Btnpkd 15. Qéwht vnwpwdénipjwld gpnuywd tnwppp Shwyl £ L
gwlywgwé z € X nwpph hwdwnp

hulwuwbu, tipb <1

o=0x:

BLnptd 16. Adwhl twpwoénpjwl gwilywgwé x tnnwnph hwywnhp y
wnwnppp Shwyb £ L
y=(—1z:

BEnpty 17. X qdéwih0 nwpwdénipjwb gwiywgwd a, b nwpptph hw-
dwpn Ygunbyp dhwy x € X nwpp wiGwhuhl, npp a + 2 = b hwjwuwnpiw
(nuénud B 2 tnwipnb wadwand 60 a, b tnwppbph wiwpptpngnea L Gwbw-
ynd" z =0 — a:

Uwhdwa@nid 9. X qéwht wwpwénipjwb Y C X pwqinipntbl wo-
Jwond 60 X qéwhl tnwpwénipjwl qéughl Gapwwnwpwéniyginia, bpb w)l
GnuyOwtu géwihb nwnwdénipnth E:

OnphOwy 61. 8Snyg wwy, np

€1
Y:{ 0 ; xl,xQGR}

€3

pwqunpntip R3-h Gopwwnwpwoénipintl

0 x (1
Y-nud gpnyuuywi vnwppa £ | 0 |: Gk z = 0l,y=120
0 x3 Y3
wwjw
1+ AT
r4y= 0 ey, = 0 eY:
3+ Y3 AZ3
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LbGwnnigjwdp Ywnbih £ hwdngyby, np pninp nip wpuhndbbnb k) £20wphwn
Gh:

BGnpty 18. Yhgnip X-p gdwiho lwpwénigntb b, Y € X: Y-p X-h
qowhb Gapwunnwpwdénipntt £ wyb L ohwyb wyb nGwpndy, Gpp

w) gwiywgws yi,y2 € Y nwppbiph hwiwp y; +y2 €Y,

p) gwlywgws y € Y inwpph L A pyh hwiwnp cy € Y:

Swilwgws X qoéwihb tnwpwénipntd nh Gpynt tnwppwywl Gapw-
wnwpwénipnibbn’ Y = {o} LY = X:

OphGwy 62. "hgnip Y-p (2% 2) Ywngh pninp uhdtinphy dwnphgltiph
pwquintpntbl E: 8nyg wwyg, np Y-p Ms 2 géwhG tnwpwénipjwl Ghpwwnw-
pwénipntl E:

Nhgnip A, B € Y: Wuhtpl, AT = A L BT = B: nuaklp

(A+B) =AT + BT =A+BeY, (cA)T =cAT =cAcY :e

OphGwy 63. Thgnip Y-p (2 x 2) Yupgh pninp ng hwyuwnwnpdbih
dwuwnphglbnph pwadnintGl E: 8nyg wwy, np Y-p Ms > qéwh( tnnwpw-
ontpjwl Ghpwwnwnénipnth sk:

Thgnip
10 0 0
a=(50) 2=(5 1)

Mwnpq E, np A, B dwuwnphgltipp hwywnuwnath s600 A, B € Y, uwyuwjl

10

en- (L

),det(A+B):1:

LGnbwpwp' A+ BEY @ e
OnhGwy 64. "hgnip

Y:{(ii) cx1, 20 > 0} :

Y pwqinipinilp Ywnbih £ GnylGwgbb] ynnpnhbwwnwywl hwppenipjwl wew-
ohU pwrnpnh htwn: 8nyg wnwy, np wyb R2%h Glpwwnwpwdénipnil sk:

Nuakap
1 —1
2()=(3)
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np0 wrwohl pwrenpnhl sh Wwwnywbnid: e
OnhGwy 65. Ywrenigklp GEpnpywd Gopwuinwpwénipnlblenph hwenp-
nwywncpynil: <wiwdw)lt P,-h uwhdwOiwd

PhCcP CPhC---CPh,:

Uty niph2 ophGwy: Yhgnip Wi-p [0, 1] hwuindwsh pw npnaqwé $nil-
Ughwatiph géwiht twpwénigntbl t, huy Wy-p [0, 1] hwwndwéh Ypw ho-
wbignptih $nibyghwltph, Ws-p [0, 1] hwwndwsh ypw wlpanhwwn nily-
ghwatiph, Wa-p [0, 1] hwwnqwsh ypw nhdtiptioghith $nityghwitph, Wi-
p [0, 1] hwwndwséh dpw npnqwé pwqdwlnwdbbph pwquntenialbna Go:
hOswtu hwyinGh £ dwpbliwunhyuwywl wbwihgh nwuplbpwghg

Wiy C Wy C VV’; C Wy C VV5,

wyuhGp W;-0 W;-bph GOpwwnwnwénipynlOl k, ek @ < j: e
OphGwy 66. Mwnqby, pb htwnlyw; Bpynt pwqiniegnltGtphg, n°nb b R?
qéwihh tnwpwoéntpjwl Gopwwnwnwontpintl
w) = + 2y = 0 ninnh0 wwuwnywlnn Ysunbph pwqdnipyniln,
p) z + 2y = 1 ninnh0 wwwnlwlnn Yewinkph pwgdneenibp:
Llwwnbkbp, np z + 2y = 0 ninnhl wwwnbwinn R2-h Ykl nilbo

<—§x> wnbupp: Yhgnip z = <—2a> TS <_;ﬁ>: Natap
/ [ 2« 26\ [ 2a+06)\ [ —2v
= () () - (57) - (),

npnbn v = a + Z: Wuhlpl z + ¥y wwppp wwwnyuwbndd b ninnhb: Lyl
Gnwlwyny Ywnbih £ hwangyby, np Bpb £ nwppp wwunywanw b xz+-2y =0
ninnh0, www Az-p° GnyOwtu:

8nug wnwlp, np x+ 2y = 1 ninnh0 wwunlwbnn Yeuinbph pwqineenilp
R?-h GOpwwnwpwénipntl sk: LlwwnbkOp, np (0,0) y&wp ninnh dpw sh
aunbyntd, wjuhpt R2-h qpmjuiywb twppp npdwé Gopwpwgdntwbp sh
wwuinywbniy:

Uwptih £ gnyg vy, np X-p Yhth R?-h Gopwwnwpwoénipintt wit b
dphwb wyb nGwpenid, Gpp

w) X-p wwpniGwyh Shuyb R*-h gprjwluil wwpnp,

p) X-p hwipGyanid £ R2-h hbwn,

109



q) X-p Ynnpnhlwwnltiph uygpbwytininy waglnn ninnh Ytiwntiph pwa-
dnipyncbb k: e

OphGwy 67. Mwnqby, pb htwnlyw) Gpynt pwqinipynibOtphg, n°pa b R3
qéwihh tnwpwéntpjwl Gopwwnwnwonteintl

I o
X ={| 22 | ;21,22 € R}, Y={|x1+x3 | ;21,23 € R}:
1 T3

0
Pwlh nnp | 0 | wwppp sh wwwnywind X pwqinipjulp, www wjl
0
R3-h GOpwuinwpwénipyntl sk:
0
0 | wwppp ywwnywond Y pwqinipjwbn:
0
L1 Y1
hgnipxr = | 1 +23 | ,y= | y1 +y3 |: MbGhp
T3 Y3

1+ Y1 21
r4+y=|(r1+y)+(xzs+y3) | = | 21+ 23
T3 + Y3 z3

npubn 21 =21 +y1,23 =3+ Y3 b

)\.1?1 Z1
)\.17 = )\(.171 + 293) = Z1 + z3 s
)\%3 z3

npnbn z1 = Az, 23 = Azxz : Wuhlpl = + y, Az tnwppbpp wwunyuwbned
6O Y pwqinipulp: <6inbwpwn Y-p R3-h Gopwwnwpwsénipntl t:
Gwinbih £ gnyg nwy (nw pnnlnud GGp pGpangnnha), np X-p Yihah R*-h
Glpwunwpwdénipnts wyb L Shwyb wyb nbwpnty, Grb
0
w) X-p pwnyugws E ohwya | 0 | wmwpphg,
0
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p) X-p hwapGyanwd £ R3-h htuwn,

q) X-p pwnyugwé tE YnnpnhGwunbbph uygplwytunnny woglnn nplk
ninnh pninp Yewntnhg,

n) X-p pwnyugwdé b YynnpnhGwwnGbph uygptwytunnyg waglnn nplk
hwppnipjwl pninp Yewnkphg: e

1561. ULlwpwapt] hbnlyw; gdwihh vnnwpwénipintbbph gpnnjuywb wnwp-
ntnp

w) RY, p) C(—00,00), q) Moz, m) Mia, b) P, q) Moy
152. Ywpbh® E 06y Ywa Gpyne hpwphg wnwppbp tnwppbphg pwnugwd
pwqguntpintGbEpp nwpdlbt] gdwiht nwnpwénipnLbltn:

153. Aswihl tnwpwénipnl’a £ W = {(g) ;a0 € R} pwqdnipnilp:

154. QéwihG nwpwénpn®a £ W = {<g> ;8> 0, a € R} pwgdntp-

Jnip:
155. Qowihl nwpwénipynt £ (2 x 2) Junpgh htnlyw

a b
<c O>’ a,b,c € R

winGupl nibtgnn dwwnphglbph pwqdnipyntlp:
156. Q6wiht nwpwénipint™0 b (2 x 2) Yupgh htnlyw)

a b

c 1
winbupl nibtgnn dwuwnphglbph pwqdntpyncbp:
157. Qéwihl twpwéngnt®a b (2 x 2) Ywpgh hwywnwndtih dwunphgbtiph
pwquntpnilp:

158. Qéwihl tnwpwénipnt™d £ (2 x 2) Ywpgh woynbwgdwhb dwunphg-
GGph pwqunienilp:
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159. R?-p htwnlyw| gnpénnnipintbtpny géwihG tnwpwénipintl k, pb ns

aq
(5)+

w)

P)

Q)

n)

161. 8Snyg wnwy, np hGinlywy pwgineentGbGpp gdwihh tnwpwénipnLbbGEn

560

2 (3)+

Qg

b1
ga!

(651
51
ga!
aq
&5}
Al
(651
By
Al

()= (575)<(5)=(%)
J¢ >+E )= ()< (5)= ()

)=(505) < (5) = (V)
o (5)+ ()= (55) < (5) = ()

160. R3-p htwnlyw| gnpdnnnipgntabnny géwiht tnwpwsénipintlh k, ph ns

(6]
+ | B2
V2

(6]

+H B

Y2

a1 + a2 aq cay
= B+B2 ]|, c|B|=]|¢cB |,
Y1+ 72 7 0
0 aq co
= 0 y C “61 = C‘Bl
0 2! N
ar +as +1 (e%1 cay
= “81 + “82 + 1 , C “81 = 0‘61
Mt +1 gat N
a1 +as+1 a1 ca;+c—1
“814-“82—*—1 ,C “‘61 = 6‘614—6—1
M+ +1 Y1 ey +ce—1

w) nwuwnwny pwqintgnilp,

p) lnwnpwdénipjwb yeywnnpleph pwqintpynibp” wewbg wybt ysywnnnlt-

nh, npnbp gnigwhtr G0 tnpdwd ninnhda,

@) pninp wyb pwqlwbnwdbbph pwgunipntbp, npnbg Ywpgp hwywuwp

t n-h,

n) pninp wjt wipnne gnpéwyhgtbpny pwqiwlnwilbtph pwginieiniln,

npnOg Ywngp thnpp b Ywd hwjwuwn n-h:
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162. [a, b] hwuinywsh Yypw npndws dniayghwbbiph hbnlyw) pwquintgnio-
G6phg npn®0p B0 gdwihG tnwpwéneeyntGbbn

w) [a, b] hwundwséh Ynw wlplnhwwn $niayghwlbpp,

p) [a, b] hwindwsh dnw nhdtintagtih nilyghwatnp,

) [a, b] hwindwsh Ynpw hGwntgnbith $nLayghwatnp,

n) [a,b] hwundwsh ypw uwhdwbwgwy dniayghwtpp,

&) pninp $nilyghwlbnp, npnlg hwdwn supg p) f(2)] < 1

a) [a, b] hwundwsh Ypw nsg pwgwuwluwh wndtplbp pOnnilnn $nLly-
ghwatnp,

E) pninp $nibyghwltipp, npnbp pwywpwnpnid 66 f(a) = 0 wuwydwaha,

p) pninn $nLlyghwbtpp, npnbp pwywpwpnud G0 f(a) = 1 wyuwydwaha,

B) pninp $nLllyghwlbpp, npnlp pwywpwpnid b[x 1 f( ) =400
wwjdwaha,

d) [a, b] hwundwéh ypw dnGnuninb wann $nibyghwltn,

h) [a, b] hwundwéh Ypw dnGnuinG $nLbyghwbbnp:
163. Thgnip V' = R™: 8nyg wwy, npn W-0 V-h GOpwunwpwénipnil t, Gpb

(651
w)V =R, W= 32 ; ai,a0,a3 € R},
3
0
ag
p V=R, W={ Qs ; ap,ap,a3 € RY,
20[1 —3043

q) V = My, huy W-0 (2 x 2) Yungh

0 a
b 0
dwuwnnphgbbph pwqinipntb k,
n) V = Ms, huy W-G (3 x 2) Yungh

a b
a+b 0
0 c

dwuwnphglbph pwqinipyntb E:
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164.8nyg twy, np W-0 tnpdwé qéwiht tnwipwénipjwb Gapwunwnwdnipntl
sk, Gpb

w) W-0 R3-h wyl vnwppbph pwadniggnilb £, npnbg ytpeht Ynnpnh-
Gwuwnp —1 L,

p) W-0 R%-h wyl tnwppbph pwadnipinill b, npnGg YnnpnhGuunGtipp
rwghnOw| pytn &0, ) W-0 C(—o00, 00)-h ng pwgwuwlwh $niayghwltph
pwqguntpntll E,

n) W-G M, ,,-h apnjulwlb npn2hs niatignn dwuinphgGenh pwqdntpntbl
E,

&) W-0 M, ,,-h hGplwOdw( dwunphglbph pwadntentlb E:

165. <bunlywy pwqinipntGbEpp hwiwwwwnwufuwb gdwjhb tnwpwdénip)nLl-
GGph géwihb GopwwnwnwénienLbOtn GG, pE ny

w) n swihwbh yeyunnplbph pwqdniginibp, npnbg YnnpnhGwunbbpp
wapnng pytn &G0,

p) n swhwbh y6YunnpGtph pwqdneeinilp, npnbg YynnpnhGwunbbpp pw-
Jwpwpnud 60 21 + 29 + ... + 2, = 0 ywydwaha,

@) n swhwOh ysyunnplsph pwqinipintbp, npnbg YnnpnhbwwnObpp pw-
Jwpwpnud 60 21 + 29 + ... + 2, = 1 hwjwuwpdwp,

n) n swhwoh YehunnpGtiph pugdnipinilp, npntp {e;}7, € R™ (k <
n) yaywnnpbtph géwiht yndphGwghwbnl GG,

t) gniquitn hwonpnwywbnipntbbsph pwginipntlp,

q) hwppnipjwlt wb ytywnnpbtph hwdwfuntdpp, npnbg uygpbwytunp
gunGynid £ (0, 0) yawned, huy ybpgbwytinp” tnnpdwé ninnh Upw,

b) hwppnigwb wb yeyunnpGtph hwdwfunidpp, npnbg uygplwytup
gunOynud t (0, 0) yawnned, huy ytipeGwytiunp sh gunbynid inpywé ninnh Upw,

p) hwppnipjwl wjt ysyunnptsph hwdwpnidpp, npnbg ybpebwytup
gunbynid ' wewohl pwrnpnnid:

166. C'(—00, 00) pwquntpjwl hainlyw) Gopwpwquintentabtnhg, npn®tp GO
C'(—00, 00) qéwjhl nwnwéntpjwl GhpwwnwnwéntpnLl

w) f(2) >0, p) f(—2) = f@), &) f(~2) = —f(a),

M fz)=c ) f(0)=0, Q f(0)=1:

167. M, ,, pwqunipjul hGnlyw| GOpwpwqdnipnibbbnhg, npn®Gp 6o M,, ,,
qowhb tnwpwénipjwl GhpwwnwpwdénenLl

w) ybpht GrwOyntbwdl dwwnphgltnp,

P) wdpnng wnptipny dwwnnhgbbnp,

q) wjt A dwunphgbtpp, npnGp wbnwdinfubih G0 tpqwé B dwwnphgh
htiwn,
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n) ng hwjwnwndbih dwunphgltipp,
t) hwywnwndbh dwwnphglbpp:
168. Nhgnip A-0 (2 x 3) Ywpgh dwwphg E: Uwwgnigty, np

e feena (1))

pwqinpnLip R3-h Gopwwnwpwsénipntl sk
169. hgnip A-G (m x n) Yunpgh dwwnphg t: Uwwgnigtl, np

W ={zxeR: Ax = 0}

pwquntpinittp R™-h Gopwunwpwoénipinil t:
170. gnip V-0 W qdwhl nwpwénipjwl Ghpwwnwnwdnipnth E: 8nyg
wnwl, np V L W nwpwénipntGatph gpnjuywb tnwppbpp hwdpayanid Go:

9. ASU3hL SUMPUSNIE3UL SUrrGrh
Q3U3hL UUldusNHER3NLE G4 ULYUlNHERSNILE

Uwhdw@nid 10. Ywublp, np V' géwih0 tnnwpwénipjwlb v wnwppp
Uy, -+, up € V nwppbph géwiht YndphGwghw E, Gt Yguinayta cq, - - -, cx
hwuwnwunnbGBp wybwhuhp, nn

v=rciuy + -+ cpug

OphGwy 68. "huwnpytop R? qéwiht nwpwénigwl Ythunpltph
hGunlyw| hwdwfunitdpp

1 0 1
{U17U2av3}:{ 3 ; 1 ’ 0 }:
1 2 -5

v1 ybyunpp vz, vs Yahunpltiph géwhb YndphGughwo t, pwlh np

0 1 1
v =3vs+v3=3|11]+ 0 =|3]|:e
2 -5 1
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OnhGwy 69. Yhuwpytlp M 5 qéwihb tnwpwénipjwl Yeyunnpatph
hGwunlyw| hwdwfunitdpp

{0 DY)

v1 ybyunpp £ v, v3, v4 EYninnGtph géwihb Yndphbwghw, pwbh np
0 2 -1 3 -2 0 0 8
Ul—’U2+2’U3—U4—<1 0>+2< 1 2>—< 1 3>—<2 1>.

1
OphGwy 70. Spywé w = 1 | dJeywnpp OGpYuywgll) hGunbyw
1

ytywnpbtnh qéwjhl Yndphbwghwiny

1 0 —1
V1 = 2 , U2 = 1 , U3 = 0
3 2 1

QunlGlOp wjbwhuh c1, c2, c3 pUEN, np w = c1v; + cave + c3vs: Mlklp

1 1 0 -1 C1 —C3
1 = C 2 + Co 1 +c3 0 = 201 + o
1 3 2 1 3c1 4+ 2¢c0 + c3

<wywuwnbgbbind hwiwwwwnwufuwb YnnpnhbwwnObpp” Yunwbwbp géw-
Jh0 hwywuwnpnuiGph hwdwywng

01—03:1
261+02:1
361+262+63:1,

nph |nénip wwpwaiabwnpwywb inbupny hbGunlyw b £
co=1+c co=—-1—-2c, c3=c:
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NpLE (nténid unwbwint hwdwp pbnnibbop” ¢ = 1: Yuunwlwbp, ¢ =
2,co=—3,cs=1L
w=2v —3va+v3:e

1
Ophlwy 71. Gpb hGwpwynp t, w = | —2 | yGyunpp GEpYyuywgllb;
2
hGuinlyw| yeyunnpbtph qdwjht Yndphbwghwyny

1 0 -1
V1 = 2 , U = 1 , U3 = 0
3 2 1

Ywnybiny htswtu Gwfunpn ophtwynid unnwbwbwp htnlyw hwdwywngp

c1—c3=1
261+02:—2
361+262+63:2,

npp |nénud sncbh: <Ginbwpwp w Jeyunnpp hGwpwynp st OEpYuwywgll)
v1, V2, v3 Yahunplbnph géwihG Yndphbwghwiny:e
Uwhdwa@nid 11. YwubGp, np V' géwjhlb nnwpwénipjwl ytYunnpbtph

S ={vy,va, ..}

hwiwfuniipp génpbl Yuwfuyuy F, GG gnjnipnth nlb60 wjbwhuh ¢, ca, ..., cy
rUGN, nnnlghg gnlt dtyp qnn sk L

C1V1 + Cov2 + -+ CpUpy = 0 (17)

Gpt .S hwdwfuniipp génpbl Ywiuywy sk, www wunid GG, np wb génpkia
wolwfu E, wyuhbpl, (17)-hg hbnlnd E, npey =co =--- =¢, =0:

@tnptd 19. Npwtugh V' géwht vwpwsénipwl S = {vy, ..., v, }
hwdwfnitdpp (hGh génptl Ywfujwy, wbhpwdtun b L pwdwpwp, np
V1, ..., Up YyGUinnplbphg nput d6Yp OEpYwywgyh ynwubtph géwiht Yndpp-
Gwghwyny:
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OphGwy 72. Mwpgb] htnlyw) hwdwfudph qénpbl Ywiugwdénipinibp
Ywd wlywfunipinibp

1 0 —2
52{01702703}:{ 2 ’ 1 ’ 0 }:
3 2 1

Uwquklp hbwnlw; yeyunnpwiht hwywuwnnidp
c1v1 + cava +c3v3 = 0 (18)

Gpt (18)-0 nlbGOw Shwjl gqpnyuywl (nuéncd, www S hwdwfunidpp YhGh
qgonpbl woywiu: <wywrwy nbwpntd™ qénptl Ywiywy: NbkGp

1 0 -2 c1 — 263 0
caal2 )+l 1] +c 0 = 2c1 + ¢ =(0],
3 2 1 3c1 + 2¢5 + 3 0

nph0 hwiwwwunwufuwOnid b hEnlyw) hwdwywpagp

cp —2c3 =0
261 +c = 0
3c1 +2c0+c3=0:
Pwlh np hwdwywpglb noh shwyt gpnjuiyub (nesnud, www S-p génpkl
wilwlu ke
Ophtwy 73. Yhgnip V' = Cla, b]: 8nyg tnwlp, np
S={l,z,2% - 2"}

hwiwfuntdpp génptlt woywiu t:
Thunwpytbp hbunlyw) hwywuwnnidp

14 cox+esxi+ -+t =o
ywd np Gnybl £
c1+cor+ o3z’ 4" =0, x € [a,b]
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Uwulwdnpwwbu, z = 0-h hwdwp nlbbp ¢; = 0 L nupbal
Cot +c3x? 4+ F e =x(ca ez F ") =00
Ujuntnhg utnwOnid Gop
cotesx -tz =0
Unyotiny Gnyb pwytpp, Yunwlwbp
cg='-=c¢,=0:0

OphOwy 74. Mwpgb] htwnlyw| hwdwfuiph génptlt Ywiugwénipinilp
Ywd wlywfuniginibp

S = {vi,v9,v3} = {1 + 2 —22%, 2+ 5z — 2%,z + 2} :
Ywqubklp hbuinlyw; yeyunnpuyht hwywuwnnudp
C1V1 + CoV2 + C3V3 = 0 :

Wuwntinhg
C1 + 202 =0
C1 + 562 + C3 = 0
—201—02+63:02

<wiwywnglb ntoh wbybne pwlwynipjwip |niénidlbn
c1 =2¢, cg=—c, c3=3cC:
LEwnlwpwp S-p génpbh Yuuywy E: Unwgywé [nuddwb ke ybpglbiny ¢ =

1" Yunwbwlp
201, —vy +3v3 =0: e

119



171. Mwnqb] hEnlyw| hwdwfudptph génnpbt Yuwugwoénipntp Ywd woyw-
funignLbp

1 3 4 6
w) { 2 ) 6 }v p) { -2 ) -3 }'
3 7 6 9
2 3 1 ) 3 8
q') { -3 ) -1 ) —4 }' n-) { 4 ) 3 ’ 1 }!
1 5 3 3 2 3
4 2 6 4
—5 —2 -3 ~1,
b) { 2 ’ 1 ’ 3 B ) b
6 3 9 6

172.Qun06; A wwpwuitunph pninp wyl wndbpltpp, Gpp w yGywnpp
v, -+, Us Ythunpbbph qéwhG Yyndphbwghw t

2 3 1 7
w)yvy = | 3 vy =17 vz = | —6 u=1| -2 1,

) 8 1 A

4 7 4 5
pvi=14 vo=12],v3=|1]),u=1]9

3 1 6 A

173. ¢t wwpwdabuph haswhuh® wnpdtpbtph nGwpntd hEunlyw hwdwiudpbpp
YlhbtG génpth whywiu

t 1 1 t 1 1
wy{{ 1|, 1¢). (1|} {lL1].[O0]},] 1 |}
1 1 t 1 1 3t
74. Chgnip

() 8=(0 %)

LGuinlywy vwwnphgltiphg npn“0p 60 A L B dwunnhgltph gdwiht YyndphOw-
ghw: Ywywl wywuinwufuwbh nbwpnid gl win yndphbwghw

w (6 19 ) (62 V(2 ) (00,
0 7 ) Ploun) Y1 —11) Mlo o)

120



175.Uwwgnigti, np

w) Gpynt hwywuwn yeywnnpbkn nibbgnn gwblywgwéd hwdwfunidp goén-
NGO Ywtuwy £,

p) hwitiwwnwywb yeywnnplbtn nibbgnn gwoywgwéd hwdwfunidp gén-
pG0 Ywiywi E (X nwpwénipjub x, y tnwnpbpp uojwakop hwabdwunw-
Yul, bt YguinGyh wilwhuh A # 0, np @ = Ay),

@) gnnjuywl yeywnp wwpnibwynn gwllyuwgwéd hwiwfuntip génpbl
Yuuwy £,

n) Ywyw] Ghpwhwiwunip wywpnibwynn gwlywgwd hwdwfunidp
qénntl Yutujwy E,

t) wiyw hwdwfudph gwolwgwéd Ghpwhwiwfunidp génpbt wolwfu
k:
176.Uwywgnigtiy, np bet {a1, - - -, ax } hwiwfuniipp génpbt woywiu £, huy
{ay, -+, ax, b} hwdwfunipp’ Yuiuwy, www b-0 Yuntih b 0pYuywglt
ai,-- -, ar Yaywnpbbph géwihb Yndphlbwghwny:

177. Whgnip {ay, - -+, a, } hwiwfunidpp génnb0 wlywiu b Uwwgnigh, np
Gpb gwllwgwd a; Yyeywnp by, - - -, by yeYunnplbph géwiht YndiphGwghw
E, wyw r < s:

178. A\ wwpwitwnph p°0s wnpdtipltph ntwpenid £ {a1, a2} hwiwfudph
génptl woywfunieyntbhg hewnbnd £ {Aa; + az, a1 + Aas} hwdwfudph
qgonptl wOywfunignilp:

179. Wgnip A-G (3 x 3) Yupgh hwywnwndbih dwwnphg E: Uwwgnighl, np
bpb {v1, v2, v3} hwdwlunidpp génpbb woywiu £ M 1 géwihh nwpwéntpe-
jneanud, www { Avy, Ave, Avs} hwdwfunidpp GnyGwbu génpbl wiywiu
NpLt ophGwyh oglnipjwip gnyg wwy, np nw wjnwbu sk, et A-0 uhbgnt-
pwn dwunphg k:

180. 8nyg wwy, np {f1(x), -, fn(x)} hwdwfunwipp génpbl Ywiuyws E
[a, b]-nLy, bipt

w) wyn dnibyghwlbphg gnbt vEyp GniGwpwn gnpn E,

p) wjn $nibyghwbbphg gnlt tpyniup Gnybwpwp hwywuwn Ga:

181. Gpb fi(x), -, fu(z) Pnbyghwlbpp génptl Ywiuwy GG [a, b]-nud,
www npwbp génpbt Ywiuwy 60 gwlwgws [a;, by] C [a, b] hwundwéniy:
182. Ahgnip S = {fi(x), -, fu(z)} hwiwluniipp qénnE0 wllwiu E
[a, b]-nd: h°0s Yupbih b owub] wyn hwdwfudph dwuhG [aq,b1] C [a, b]
hwwnywéniy:

183. Thgnip S = {fi(x), -, fu(z)} hwiwluniipp qénnG0 wllwiu E
[a1,b1] C [a, b]-nui: 8nyg wwy, np S hwdwfunidpp génptl woywiu t [a, b]-
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ny:
184. Uwwgntgl] hbinlyw] hwiwfudpbnh génpba woywiunipnilp (xz € RY)
w) {sin x, cos z},
p) {1,sin x, cos z},
@) {sin x,sin 2z, - --,sin nz},
n) {1, cos x,cos 2x,-- -, cos nx},
b) {1, cos z,sin x, cos 2x,sin 2z, - - -, cos nx,sin nx},
Q) {1,sin z,sin? z,---,sin" z},
k) {1,cos z,cos? x,-- -, cos”™ x},
D) {e®®, -+ e}, a; # aj,
F‘*) {xa17. o 7xan}' a; 7& aj.
185. 8nyg nwy, np {x, |z|} hwdwfuniipp génptt Yuwiuwy £ C0, 1] gdwha
nwpwénipntind, uwywyt génpbt woywiu £ C[—1, 1]-nwd:

10. ABU3hL SULrUSNHER3UL FULNRU GU
UNUYULNIE3NFL

UwhdwGnid 12. X qéwhl wnwpwénigjub génpbl wOywiu
S ={eq, ..., e, } hwiwpunipt wodwlnud G0 X-h pwghu, tipt gwiywgws
x € X-h hwdwp gnynipyntlb nlbbo wybwhup x;,7 = 1, n pdkn, np

n
Xr = E ZTi€; ©
=1

Wu hwdwuwpnigntd wodwbnd 60z wmwnpph  g&pniéniginia puin

{e1,...en} pughuh, huy ; pUEPD’ = wwpph (Yelwnph) Ynnpnhlunntbp
punn wyn pwghuh: UjunthGunl Yoqunwagnpoblp

€
(z)s =
‘/ETI,

Gowlwyniip:
OphGwy 75. 8nyg wwy, np

—
o

0
52{61762763}:{ 0 ) 1 ’ 0 }
0 0 1
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hwiwfunwipp R? qéwjhl tnwpwénipjwl pwghu t:

Lwuwntlp, np
1 0 0
ci |0l +c2| 1| +c3| 0| =0
0 0 1
Jayunnpwihb hwwuwnpnidb nibh dhwyb gpnjuiuib |nuénd” ¢ = ¢ = ¢c3 =
T
0: Pwgh wn” R? qéwht tnwpwénipwl gwiywgws = | xo | wwpp
T3

Yuntith b 0GpYuwywglti npwtu S-h wwpptiph géwihG YndphGwghw
T = X161 + Toez + Tz€3 :

Lniy0 Gnwlwyny Yunbh b wwwgnigtby, nn

1 0 0

0 1 0
S:{els"'se’n}:{ ) y Ty }

0 0 1

hwiwfunwipp R™-h pwghu E: UG waqwand 60 R™-h whwuyhl pwqhu:e
Wunthtwunl, tpk pwghup sh Gpynid, www hwuywOnid Gap tnwpph y&p-

LnLénipntblp pun innhwwihb pwghup:
OnphOwy 76. 8Snyg wnwy, np

52{61762}:{<}>’<—11>}

hwiwfuniipp R2-h pwghu k:
hgnip © = zl : Yhunwpybbp hbnlyw hwywuwpnidp
2

T _ . 1 L 1 (e tea)
T2 - 1 2 —1 o C1 — C2 '

1+ c2 =Ty, €1 —Ca =X

Ujuintbinhg
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Utnohlu nibGh dhwy (nuéncd

Ci$1+$2 Ci’ﬂl—l’z_
1 5 2 5
LEinbuwpwp
$*$1+$2'L’ —|—$1_$2'U
2 ! 2 7

Ujniu Ynnihg
ciey + caeg =0

yeyunnpwiht hwywuwpnidb nah dhwy gpnjuyuib (nudnid, wyuhGpl® S-p
qgonptl wlywfu E:e
OphGwy 77. 8nyg wwy, np

S = {1729729272937 T 7xn}

hwiwfunwipp P, géwjhlt nwpwénipjwl pwghu k:

S hwdwunidpp génpbl woywiu b L dhosl 7 upgh gwiywgwé pwg-
dwlnwy Yunbh b oGpyuywgltp S-h wwnpeph gdwhl Yyndphbwghwyny: S
hwdwfunidipt woywand 60 P,,-h wpwuypl pwqghu: e

OnhGwy 78. hGswtu Gwfunpn ophbwybbpned, wnbih B gnyg wnwy, np

s={(50)-(G o) (1 8) (6 0

hwdwfuniipp Ms o gdwih wnwpwdénipjwl pwghu k:

Unyb Gnwlwyny Ywenigyws M, ., qéwihl tnwpwoénipjwl pwghul
wbdwnd GO0 whwuyhla pwqgpu: e

BEnpty 20. X géwjht nwpwdénipjwb gwiywgwd xz wnwpph x; Ynnp-
nhGwuwp Shwy éuny £ npnaynid tipdws {eq, ..., e, } pwghuny: CGn npnud,
Gpb x;, ¥; pUEPD hwiwwwunwufuwlwpwp z, ¥y wmwpptph 2-pn Ynnpnhbwun-
0bnG 60 pun {eq, ..., €, } pwghuh, www x; +y;, Az; pdtpp hwiwwwunwu-
fuwbwpwp = 4 y, Az tnwppbph i-pn YnnpnhGwwnbbna 6G:

UwhiwGnid 13. Ywublp, np X gdwht nwpwénipwl suthnquwiyw-
Ggnip n B dim X = n, bGpb Ygunbyh n tniwpp nubbgnn gdnpbl woywiu
hwdwfunidp, huy gwiywgws (n + 1) twpp nibbgnn hwiwfuntdp génnGG
Ywiujwy E:
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Uwhdwa@nid 14. X géwh0 wnwpwénigntGa wojwOnid B0 woybng
suthwap dimX = oo, bGpb gwiywgwd n plwywld pdh hwdwp X-nid
Ygunbyh n tnwpp nbbgnn gonpbl woywiu hwdwpnidp:

BGnpty 21. Gt X qéwihl nwpwoénipjwl nplt pwghu nibh » twnp,
wuww

dimX =n:

BEnpty 22. Gpbt X qdéwh0o nwpwénipjwb swhnnwywlnenilp’
dimX = n, wyw gnnipinth ntbh n lwpptphg Yugdjwé pwghu, pln
npnud npwbu pwahu Yuptih £ 4Bpglt; 7 nwwppbphg Yuguwé gullywgwé
gonptl wlywfu hwdwpuntdp:

Thunwpyqwé onhbwybtphg hwnlnud £

w) R” qowhb vnwpwdénieyntp n swhwbh géwiht nnwnpwdénipnta t

dimR" = n,
p) P, qdwh0 tnnwpwénipynilp (n+ 1) swihwah gdwyht tnwpwénipnib
dimP, =n+1,
q) M, ,,, adwih0 tnwpwénipntbp nm swhwih gdwht twpwénipntl b
dimM,, ,, = nm :
BGnpty 23. Gpt U-0 V qéwh0 tnnwpwénipjwl Gopwuwnwpwéntpntl

E, www
dimU < dimV :

BEnpty 24. Gpt U-0 V qéwih0 tnwpwénipjwl Gopwunwpwénipnil b
LU #V, wyw
dimU < dimV :

Uwhdwa@nid 15. hgnip V-0 qéwhG vnnwpwoénipnil £ L vy, vg, - - -,
v, € V-

n
lin{vi,ve, -, v, } ={veV, v= Zciv,;}
i=1

pwqlntpjwll wojwbnid 60 vy, ve, - - -, v, tpplpny 60GYwé qéwyhl pwnwipe,
npuintn {c; 17, gwllwgws pytp Ga:
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lin{vy, - ,v,} pwqinpniip V-h GOpwwwpwénign b, huy
V1, -, Uy WppEph dwpuhdwy pyny génptl wolwiu gwlwywgwd Gopw-
hwdwfuntdp pwghu E:

OphGwy 79. Mwpqty U,V C R? GopwwnwpwénipntGbph swhnnw-
ywlntpynibp

« 2x
wU={|08-al|;a,BeR}), pV={| a |; a€R}:
5 0

U GOpwwnwnwdénipjwb gwOlwgwd wnwnp Ywpbh b oGpyujwglb) hi-
nlyw| Yepw

o 0 o 0 1
B—a =18+ -al]l=081|4+a]| -1
B 6] 0 1 0
0 1 0 1
Wuwhund U = lin{| 1 |, [ =1 |} {[1],]| —1 |} hwiwfunipp
1 0 1 0

gonnbl woywiu b: <Gnlwpwn® dimU = 2:
V GOpwwnwnwénipjub gwilywgwd tnwpn upbih b oGpYuwjwglt)

20 2
«Q =al|l
0 0

nbupny: <Ginbwpwp® dimV =1 :e
OnphGwy 80. "hgntp
1 3 -5
. 0
W = lin{vy, v, 03}, v1 = va =1

2
5 )
0 -2
Qi dimW:

Pwlh np {vy, v9, v3} hwdwiunipp génpbl Ywiuwy £ v = 201 — o,
huy {v1,v2} hwdwfunidpp génpbl woywiu b, www dimW = 2:e
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OnhGwy 81. W-4 M5 o qéwhG tnwpwénipjwl uhdtuinphy dwwnphg-
Gbph BOpwwnwnwénLenLlh b: Qb dimW-G:

Swllwgws (2 X 2) Ywungh uhdtwnphy dwwnphg Yuptih £ 0pYwywglt
hGunlw Ytpw

a b a 0 0 b 0 0
(b c>_<0 O>+<b 0)*(0 c>_
- 10 01 0 0Y .
—a<0 0>+b<1 0>+c<0 1).
LEnlwpwn W-0

/10 /0 1 /00
“=1po0) ™= \10) " o1

wnwppbph ypw dqué qéwht pwnwOplh E: Ywpbh E gnyg wwy, np
{w1,wy, w3} hwiwfunidpp génptt woywiu E: Wuhbpl® dimW = 3: e
OphGwy 82. 8nyg wwy, np

1 0 0 0 0
2 1 0 0 0
s={|=1.] 3 |.] 2 0 0 |}
3 —2 ~1 2 0
4 3 5 —3 —2

hwdwfuniipp M5 1 gdwihO wnwpwdénipjwl pwghu k:
Pwlh npdimMs1 = 5 LS hwiwfuniipp pwnyugwé E hnGg tnwnphg,
www pwywywo E gnyg tnwy, np S-p génpbb woywiu b (uinnwgty):e
1 1
Ophtwy 83. Thgnip = € R* nwppp B = {vy, 02} = {<0> : <2>}
pwahuntd nih z = 3v; 4 2v9 Ybppnidnipynibp: Qunbk; Gpw Ynnpnhlwn-

GGpp lnpwwihb pwghunty:
Nuakap

1 1 5
x:301+2v2:3<0>+2<2>:<4>:
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Ujuinbinhg
5 1 0 .
(1) =5(0)+2(1):
3 9
<anbwpwn (x)p = <2> huy whwwjht pwghuntl z = <4> e

OphGwy 84. Nhgnip € R3 wwppp tnhwwihG pwghuntd nith = =
1
2 ynnpnhbwuwnOtp: Qunbt) Gpw Ynnpnhbwunbbpp

-1
1 0 2
B:{ul,ug,ug}:{ 0 y -1 s 3 }
1 2 -5
pwghunty:
NLo6Op
1 1 0 2
T = 2 = crurtcoustczuz =c1 | 0 |4+co | —1 | +c3 3
—1 1 2 -5
Ujuintbinhg
C1 + 263 = 1
—C2 + 363 =2

c1+ 2¢co —bes = —1:

LnisGiny unwgywé hwiwlwpgp Yuunnwlwlbp' ¢ = 5,c0 = —8,¢c3 = —2:
5
<awnlwpwn® x = 5uy — 8ug — 2uz Ywd (z)p = | —8 | : e
-2
BGnpty 25. Yhgnip X-p n swihwbh géwiht nwpwoénipnil £ L

V11 Un1
S:{Ul"'7v7z}:{ R }’

Uln Unn
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Uil Un1
S/Z{Ur",un}:{ e, }7

Uln Unn

hwiwfudpbpp wn wwpwénipjwlb pwghulbtn G0: Un nGwpntd gnneeintl
ntGh wybwhuh (nxn) Yungh hwwnwpdbih A = As s dwuinphg wjwhuh(,
nn

Uy - Uin Vi1 - Vin
= - | Ass

Up1 ° Unpn Uni1 " Unn

(2)s = (As,s) " (@)s :

A Swunphgl waduwnud 60 S pwghupg S’ pwghuplb waguwe dwinphg:
OphGwy 85. R? qéwihG tnwpwénipintGnid tnpywé &0 Gpynt pwghulbp

1 2 1
S = {v17v27v3}7 U1 = 1 , U2 = 1 V3 = 1
1 1 3
L
0 1 1
S/ = {u17u27u3}7 Uy = 1 ; U2 = 0 ; Uz = 0
1 1 2

MwhwOeoynid b gunlbg
w) S pwahuhg S pwghuhG wgdw@ dwwnphgp,
p) S’ pwghuhg S pwghuhG wigdwa dwwnphgp,
a) (v1)s. (v1) s wnubnp,

5
n) (x)s unilp, et (z)s: = | 3
1
w) Nubkhp
011 111
101]=(211]|Asg
10 2 113
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Ujuunbnhg

-1

1 11 011 1 2 =20
Assg=12 1 1 1 0 1] = B -3 5 1
11 3 1 0 2 1 -1 1

p) Qwuwnnpbl wwhwbeynid b qunbby (As s) ™! dwwnphgp

3 1 -1
(Ass)™'=1] 2 1 -1
-1 0 2
1
@) NikGp (e1)s = | 0 |: Wuwntbinhg
0
3
(e1)sr = (Ass)  (e1)s = | 2
—1
n) NubGGp
2

(v)s = As.s/(x)sr =

N
[ ]

3
2

Uwhdw@nid 16. Swoywgwd Gpynt X, Y gdwh0 tnwpwdénipnibbtp
wbywnd GG pgndnpd, Gt win tnwpwonteintGbtph twnntph dhol gnjntp-
Jnth niph hnfuthwpdtip wpunwwwunytpnd wybwhuh, np Gk 1, 20 € X
tnwppbpp wpunwwwnybpynd 60 hwiwwwwwuluwlwpwn y1,y2 € Y
nwppbpht, www 1) x1+22 € X nwnppl wpunwwwwnytpynud By +y2 €
Y wwpphl, 2) Azp € X-p wpnwwwwnybpdnd £ Ay, € Y-ha:

BLnptd 26. Npwbtugh Epynt géwht wpwdénipnLbbtn |hGGG hgninnpd
wlhpwdtwn £ L pwdwpwp, np Gpwbg puwthnnuywnipntbbpp hwapOy-
06G:
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186. Qpt| RY, My 1, M3 4, Py qéwjhl nwpwénipniGltph tnhwwhl pw-

ghultpp:
187. hlsnt” htwnlyw) hwiwfudpbpp B2 qéwiht tnwpwénipiwlb pughulbn

() () (i) (i ()

188. hisnt” htwnlyw| hwiwpudiptpp R? qéwjht tnwpwénipjwl pwghultbp

560
0 1 7 8

0
UJ) { 0 ’ 0 ’ 0 }’ p) { 0 ) —4 }:
0 0 1 3 1

189. hGsnt” htwnlyw| hwdwfudptpp P> qdwihl tnwpwénipjub pwghultbn

sk

w) {1,2x,2% — 4,52}, p){l—2,1—2°32°—2x—1}:

hGsnt” htunlyw) hwiwpudptpp Ms 2 géwihG tnwpwénipjwl pwghuGtn

190.
560
w) 10 0 1
0 1)’\10 ’
) 10 01 10 8§ —4 ]
Pilo o)\t o) \o1) -4 3)
191. <wpdty lin{ay, - -+, as} qéwihl tnwpweénipwb swhnnuywbnienilp
1 2 3 1
3 1 —11 12
-3 1 19 —16
1 2 1 1
-2 —1 -1 3
R) a1 = 3 ag = 1 az =] —1 ay = | —10
—1 0 —1 1
—1 -2 1 3
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192. Qunlty lin{ay, - - -, as} gdwhl nwpwénijwl twnpptp pwghultin

1 1 3
UJ)CL1: 2 , Qg = 2 , A3 = 6

0]’ 317 0/

0 4 0

1 2 3 4
p)a1: 2 , Qg = 3 , 3 = 4 , g = ;

317 41’ 5|7 6

4 ) 6 7

2 4 6 1
Q) a; = ! az = 2 az = 5 ay = !

-3’ —6 |’ -9’ 1

1 2 3 1

193. <Gwnlywy (n X n) Ywunpgh dwuwnphglbph pwqunteiniGabphg npn°ap GO
(nxn) Ywungh pninp dwwnphgltiph géwiht tnwpwéntpjwl Ghpwwnwnwsénte-
Jniblbbn: Ywywb ywunwuuwoh nbwpenid qunlt] wyn Gopwwnwpwéntpjwl
swihnnwiywbneenibp

w) gnnjuywb wewehl wnnnny dwunphglbph pwqdnip)nibn,

p) wayntbwqgéwihl dwuinphgltbph pwqguntpiniln,

) ytpht Grwlyntbwdl dwunphgltph pwaqdneeinitlp,

n) uhdGuinphy dwwnphgltiph pwaqdnienibp,

t) 2tnuhdbuinphy dwunphglbph pwqinipnilp,

q) ns hwywnwndbih dwwnphglbph pwgunipntOp:
194. Uwwgnigt|, np juwiwjwywb powywb n-h hwdwp $nbyghwltph hb-
nlyw| pwgintentbGbspp ypowynp swithwbh qéwihb tnwpwdénipyntGbbp Go:
Qunbbp wyn nwpwénipnLGGbph swhnnwywlnipintbp L pwghup

w) 0hOsk n-pn Ywpgh pwgqiwbnwabbph pwqdnipynclp,

P) anyg Yungh pwqiwnwdaltpp, npnbg Ywngp sh gbpwaqubgnid n-p,

@) Y& Ywpgh pwquwbnwatpp, npnbg Yunap sh gbpwquiagned n-n,

n) ohGsl n-pn Yuwpgh GewOaynibwswhwywb puwqiwbnwildtph pwa-
dnipynclp,

t) gnuyg Ywpgh Grwbynibwswhwywb pwgiwbnwaltpp, npnbg Ywn-
qp sh gipwquibgnid n-p,

q) Y&t Ywpgh GrwOynibwswihwywl pwgiwbnwabtpp, npnbg Ywn-
qp sh gipwquibgnid n-p,
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t) $niyghwltbpp, npnbp GEpYwywgynid GG
f(x) =e"(ao+aycost+bysint+---+ a,cos nt+ by, sin nt)

wnbupny, npnbin a-0 qudwé hpwywl phy E:
195. Uwuwgnigb], np $nibyghwbbph hGnlyw| pwqinipntGbbpp wbaybpg
swihwOh géwihb twpwénipnLbbEp GO

w) pninp pwgiwbnwilbph pwguntentlp,

p) pninp GrwOynibwswihwywb pwgiwbnwibsph pwqginipnilp,

@) hwundwéh Yypw wbpbnhwun dnibyghwlbph pwaqdneeinilp:

196. Uwwgnigtil, nn hbunlyw| pwqinipintbbtpp GopwwnwpwdénipnibGtin GO
hwiwwwunwufuwb géuwht tnwpwénLpNLbGGEpnLl: Qunlb) nphwig pwghup L
swithnnwiywbneenibp

w) n swihwbh wyb yeywnnpbtph pwaineenibp, nnnbg weweoht L ybp-
ohl ynnpnhbwuwnbtpp hwywuwn GO,

p) 7 swhwbh wjb yEunplbeph pwqdnipnip, npnbg qnig jupgwhw-
dwpny Yynnpnhbwwunbbpp hwywuwn GG 0-h,

) n swihwbh wyb yeyunnpltph pwginieynilp, npnGg qnuyg Yuwpgwhw-
dwpny Ynnpnhbwuwnbbpp hwywuwn GO,

n) n swihwih w yeynnplbph pwqdnieinibp, npnbp nuka (a, 3,
a, (3...) nbupp:

197. Mwnqgb| pb hGnlyw] wonnwittphg n°nb b &20wphun: Mwnwufuwln
hhdGwynpby

w) Gpb dimV = n, wwyw gnjnipyntl ntGh n— 1 nwppbphg pwnywgwé
wjGwhuh hwdwfunidp, nph nnwppbph ypw dqué qdwiht pwnwlpp hwdply-
Gnud £ V-h hGwn,

p) Gt dimV = n, www gnjnipynth ntbh n + 1 tnwppbphg pwnyugwé
wjGwhuh hwdwfunidp, nph nwppbph ypw dqué qdwiht pwnwlpp hwdply-
Gnud £ V-h htn,

g) bpb dimV = n, wyw n+1 twpp nlibEgnn gwiywgwsé hwdwfuntip
qénntl Yutujwy E,

n) bt dimV = n, wwyw n—1 wnwpp nlibgnn guwoywgwd hwdwuntip
qonptl wOywiu E,

b) tipt dimV =n L {e1, -, ey }-p pwghu b V-nil, wyw m > n:
198. 8nyg wwy, np tpt S = {ey, -, e, } hwiwfunwpp V' géwihl nw-
nwéntpwl pwghu t L ¢ # 0-0 hpwywb phy b, www S = {ceq, - -, ce,
hwdwfunidpp GnyOwbu V-h pwghu E:
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199. Spywé t x inwpph YnnpnhbwunGbpp S pwghuntd: GuinGb] wyn tnwpph
Ynnpnhbwunlbbpp nmhwwht pwghuntd

os-((3). ()~ (1)

1 1 0 2
pS={[0], (1 1|}, =13

1 0 1 1

0 0 0 1 1

0 0 1 1 -2

1 1 1 1 -1

200. hOswE"u Yhnfudh dh pwghuhg gntuh0 wogdwb dwwnphgp, beb

w) wntintipny thnfubitp wrewehl pwghuh Gpynt tnwnptipp,

p) wbnbnny thnfutibp Gpynnpn pwahuh Gpyne twpptnp,

) pwghulbpp gptbp hwywrewy hwonpnwywbnipjwip:
201. 8nyg wwy, np {e1, ez, ..., €, + hwdwfunipp pwghu b L gt @ Y&y-
wnnph Ynnpnhbwunlbpp wyn pwghunty, Gpb

1 1 1 6
we =|(1],ea=|11],e5=12 |, x= 9
1 2 3 14
2 3 1 6
p) e; = 1 ],ea= 2 l,es=|—-1],z= 2
-3 -5 1 -7
1 2 1 1 7
q) el = 2 €z = 3 e3 = 2 €4 = 5 T = 14
-1 0 1 -1’ -1
—2 -1 4 0 2

202. Uwwgnigb), nn hwnlyw) hwdwfudptpp pwghultp G0 L gunGt] dhLbnyl
Jtywnnph Ynnpnhbwunbbph Yuwwp Gpynt pwghulbtpned

1 2 3
UJ)1)1: 2 , V2 = 3 , U3 = 7 s
1 3 1
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3 5 1
Uy = 1 Uy = 2 , Uz = 1
4 1 —6
1 1 1 1
P)m(l vy = 2 V3 = : vy = J
1] 1 2 2
1 1 1 3
1 —2 2 —2
Uy = 0 , Ug = =3 , Uz = 2 ,Ug = -3
317 -5 ]’ 5] —4
3 —4 4 —4

203. “hgnip z = (0,3,2)7: Qb 2 wwpph YnnpphGwwnbbpp Ms 1-h
nhwwihb pwaghunty:

204. hgnip p = 22 + 11z + 4: Qb p twpph YnnpnhGwinlbpp Ps-h
nhwwihb pwaghunty:

205. YWhgnip P-0 B” pwghuhg B’ pwghupb wOgdwh dwunphgh k, puy Q-
G B’ pwghuhg B pwghuhl wOgdwh dwwphgp: QpGp B pwghuhg B-hh
wbgdwb dwwnphgp:

11. UUSrhSh AULAL: ASU3ML UdUUUCLNIULEGND
wvuwureGr

UwhawGnd 17. A dwuwphgh gpnjhg wwnptp dhanpatph wokOw-
pwnép Yungl wojwond GG A dunpphgh pwb6q L Gpwlwynid 6G° rangA:
Gpb dwunphgh pninp tnwpptpp gpn 60, www hwdwpned GG, np rangA = 0:
2nnjhg nwnpbp wikbwpwndn Ywngh dhonpbEpt wagwbnud 60 pwgpuwgha
dhanpGlp: Ujb wninntpp L ynilbpp, npnbg hwwnnuihg wewownid £ pwgh-
uwihb dhOnpp™ wajwOnud 60 pwghuughG wnnbin L pwghuwhG wnlGén:

Btnnkd 27. (Pwqhuwht shanpp dwuhl) Pwghuwht wtnnGpp (unibtpp)
qgonptl wOywiu 6G: Uwwphgh gwiywgwd wnnn (unib) Ywpbh B O0GpYw-
Jwglt) pwghuwhl winntnh (yntbbnh) géwihl Yndphbwghwiny:

BLnptid 28. Uwuwnphgh rwlgp hwywuwp b dwpuhdw; pyny génnkh
wbywpu wninnGph (ynibbph) pwbwyh:

[@tnpkd 29. Npwbugh pwrwyniuh dwunphgp thGh hwywnwndébih, wo-
hpwdtwn £ L pwdwpwn, np Gpuw ininntpp (unlltpp) |hoGG gonptl wlywiu:
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OnhGwy 86. <wpyb] dwwnphgh rwlgp tGphgnn dhGnpltph Gnwlwyny:
Qunlb] pwghuwhb dhanpbtphg npLt dkEyp

-1 3 1
1 0 1
3 =31
2 -3 4

1
2
A_3
1

Pwlh np dwunphgh nbh gpnihg twippbp tiwpptp, nupbdla” rang A >
11 QunltkGp gpnjhg wwpptip nput Gpypnpn Ywpgh dhanp (Gt wnwhuhG
syw, nupbdl” rangA = 1): Ubp oppbwynid wynwhupt £ ybpha dwiu wiy-
Jnibnid qunbynn

-1
]Uz—’2 1 ‘—37&0

dhGnpp: Lwlh np My # 0, nipbdl™ rangA > 2: Mo dhGnplG nibh snpu
Gnpnpn Yuingh Gnhgnn dhGnpltn

1 -1 3 1 -1 3
My=|2 1 0|=0 My=|2 1 0]=0,
3 3 -3 1 2 -3
1 -1 1 1 -1 1
Mi=1]2 1 1|=0,M*=[2 1 1|=12:
3 3 1 1 2 4

<einlwpwn® rangA > 3: M3* dhanpl nibh dhuyl deY snppnpn Ywngh
wwnnipnn 0hanp

1 -1 3 1
S 121 0 1|
Mi=l3 3 3 17"
1 2 -3 4

<ewnlwpwn® rangA = 3, huy M3* ShGnpp pwghuwihb dhonp b Pwghuw-
Jh0 GO wrwehl, Gpypnpn, snppnpn wtinntpp L unbtpp: e

BLnptd 30. Uwuwphgh rwlgp sh thnjuyh Gpt hpwywlwgltlp wnwp-
pwywl innnuyhb Ywd untbwihb duwhniunipynlGotp:
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OnhGwy 87. <wpyb| dwuwnphgh rwlgp: Qunbb, pwghuwihlb tinnBpG nt
ynibtpp
2 -1 3 -2 4
A=1|4 -2 5 1 7
2 -1 1 8 2

UrwohlG unilp pwqiwwwunytlp 1/2-nd, Gpypnpn ywlp gnudwnbGp
unwgywdé unibp, wjbnthGunb unwgywé Gpypnpn L dwwnphgh hhGgbpnpn
ynibtpp wnbnwithniutGp

1 43 -20
A~12 75 1 0
121 8 0
Urwlg thnfutiint dwunphgh rwogp Ytipghl unilp Ywntith B sgntiy (hGgnc”):

Gnynnpn tnnnhg hwokap Ypyowwwinhy wewehlp L Gppnpn tnnnhg hwbtap
wrweohlp

1 4 3 =2
A~|0 -1 -1 5
0 -2 -2 10

Lwbh np Gppnpn wninnp hwdjwuwn E Gpynpnpnh Ypyawwwwnhyht, niptal
GnUnpnpn L Bppnpn winntipp génptb Yuiwwy G0 L, ophbwy, Gppnpn tiinnp
Yuwptih b sgnb)” wewlg ginfubiint dwwnnhgh rwiagp

1 4 3 -2
A““(o -1 -1 5)'

Wuwnbnhg' rangA = 2: QunlkGp pwghuwihG shanpp: Udpnne gnpépl-

pwgp Unyhl wwnybntlp L Ytnpohl dwwnphgnid 2nowbwadtinny G260p pw-
ghuwjhl winnGnG nt unLbGpp: UjbnihGwl, yephhatind pninp tnBnwithnfunte-

JjntbGEpp’ Ytpohg 2wndytlp uyhgp

@ -1 3 -2 4 @ 4 3 20

4 25 1 @|~(2 @5 1 0]~

2 -1 1 8 2 1 21 8 0
@ 43 -2 @4 3 -2
0—@—15~<0_®_1 5):
0 —2 -2 10
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Uuwhuny™ pwghuwht &G, opnhbwy, wrwohl L Gpynnpn tinntGpp, wewohl
L hhGgtpnpn ynibBpp: Pwghuwhb dhGnp £, ophGwy,

, |12 4

M, = ‘4 7]

daphGnpp: e
Nhuinwnytlp n wohwunny m qéwiht hwywuwnniiGbph hwiwubke hw-
duywng
Az = o, (19)

npnbn = = (21, -, 2,)7, 0= (0,---,0)T:

(19) hwdwywpgh [nénibEph pwgunipnilp Gawbwysap L-ny:

BGnpty 31. L pwqinipntlp R” qéwihl tnwpwdénipjwb Ghpwwunwnuw-
Snugintll £ L dim L = n — r, npunkn r-p A dwwnphgh nwqh E:

L qéwht nwpwoénipjwl guwiywgwd pwghu wayjwOnid GG jmeénidGlinh
bniGnwdbluinuwy hwiwfunidp:

Uwhdwanid 18. Yhgnip {eq, - -, €, }-n hwiwube hwdwywngh (nt-
6ntibbph $nilnwiblnw] hwdwpunidpl £, huy cq, - - -, ¢ — - Yudwywwl
hwuwnwwnnibO6p Ga:

x = Z CLek (20)
k=1
wnpunwhwjnnipntt wojwond G0 hwdwube hwiwywpgh panhwanip ni-
onud:
Ujuwhuny.
w) ¢, hwunwwnniaobph Yuwiwywywb wpdtpbtph ntwpend (20)-ny
npnaynid £ (19) hwdwywpgh nplt (niéncd,
p) (19) hwiwywpgh Yuwiwjwywb 2 (niédwb hwdwn Ygunbybh wybwhuh
{er} 21 rdtn, np 2-p GEpQuywgynid £ (20) inbupny:
BLnptd 32. Npwbtugh (19) hwiwutr hwiwywngl nlbGOw ng qpnjw-
Ywa (nsnud wlhpwdtyw b L pwdwpwp, np rangA < n:
Nhunwpytlp n wohwjunnyg m qéwht hwywuwnnuibtph wohwdwube
hwdwywpap
Az = b, (22)

npuntn b = (by, -+, b,) 7
Uwhdw@ntd 19. <wdwywnqgl wadwonid 60 hwdwintnbih, Gpb wyb nlbh
gnlb 4Gy |nLénLy:
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Btinptd 33. (UpnGlybp-Ywwtyh) (22) hwiwywngl hwdwwnbntih b wjl
L dpwyb wyb nbwpnty, Gpb

rang(A) = rang(A|b) :

@tinpkid 34. (22) hwiwlwngh panhwanip (nLénLdl nbh heinlyw| wnbu-
PD

n—r

T =29+ Z CLTk, (23)
k=1

npuntn o-0 (22)-h nplt dwuGwyh (nénud £, huy {z, } 727 hwdwfunidpp
(22) hwiwluwpght hwiwwwwnwufuwbnn hwdwutbe hwiwywngh [nLentd-
GGph $nLbnwdtownw) hwdwfunwipl E:

OphOwy 88. Qunlt| hEwnlyw) hwdwywngh plnhwOnip néndp

2291 —$2+3$3—21}4+4l’5: 1,
4291 —2$2+52§3 +x4+7x5 == 1,
201 — X9 + 3+ 8xy + 205 = —1:

<bpwn £ unnigll, np gnpdwyhgbbph L ponw)Gjwéd dwunphgbbph rwbgbpl
hpwp hwywuwp &b, pwOh np plnw)Ggwé dwunphgh yepoht unibp pwgiw-
wwwnywd 6-ny hwywuwn E gnpdwyhgltinh dwwnphgh snppnpn. L hhGgbpnpn
ynibph nwpptpnigwbp: <Gnbwpwnp hwiwywpgp hwdwwnbnbih £ Yh-
nwnytlp hwiwwwunwuuwb hwiwubr hwdwywpgp

21‘1—$2+3$3—2$4+4$5 :0,
4x1—2x2+5x3+x4+7x5 :0,
2$1—$2+x3+8$4+2$5:0

L Ywrenigblp |niénudbbph $nilnudbbunw) hwdwfuniipp:
<wiwywpgh dwwnphgl E

2 -1 3 -2 4
A=14 -2 5 1 7
2 -1 1 8 2
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nph rwlgp hwywuwp £ 2-h (r = 2): Lnénudbbph $nibnwibinw) hwdw-
funtipp pwnyugwé £ 3 ytywnpltphg” n — r = 3: Qulkbop A dwuphgh
nplt pwghuwihG dhGnp, wuklp™ hwnlyw| Gpypnpn Ywpgh dhGnpp

-1 3

-2 5
<Guinlwpwn ytpeht hwywuwpnudp Ywpbih £ snhnwpyty, huy o, 24, 25
wlhwjuinbbpp hwdwpt] wquun b npwtg wwpnibwynn wlnwdabtspp wnbenw-
thnfub| wg Ynnd

— 29 + 313 = =221 + 224 — 425, (21)
— 2x9 +bx3 = —4x1 — x4 — Tx5 :

Lntonuilbph pnibnwaitlnw) hwdwudph tnwppbpp Gwlwytbp eq, es, es-
ny: er-p gpunbbine hwiwp (21)-nud wnbnwnpblp 1 = 1,24 = x5 = 0O,
YuunnwlOwbp

— T+ 3273 = —2,

— 229 + 5%3 = —4,
nn0 nLbh dhwy (nénd (hbgnt®) xo = 2, 3 = 0: Uuwhuny
er = (1,2,0,0,0)7 :

(21) hwdwywpgnd wbnunpbing 23 = x5 = 0, 24 = 1 Yuunwlwbp’
To = 13, x3 = 5, wuhbpl

es = (0,13,5,1,0)7 :

Stnwnptind 1 = x4 = 0, x5 = 1, Yunwlwlp' 22 = 1, 3 = —1,
wyuhbpl
es=(0,1,-1,0, )7 :

Wu Gnwlwyny Yurenigwsd nénidbtph dnibnwiblnw] hwdwfunidpb wo-
Jwalnud 60 Gnpdwy pnibnwoblwnw; hwowfunidp: <wiwywngh pGnbhwbnip ne-
6ndl B X = creq + coes + czes, Ywd np Gnylo b

xr1 = C1,

To = 2¢1 + 13co + c3,
T3 = bcy — c3,

Ty = C2,

Is = C3 .
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Wdd qunlblp wlhwiwubr hwjwuwniwb npbt dwulwyh (néncd:
NLaGOp
—To+3x3=1—2x1 + 204 — 45,

—2x9+brs=1—4w1 — 24 — T25 :

Stnwnptlp’ 1 =24 =25 =0

—l‘2+3$3:1,
—2x9+brs3=1":

Wuwnknhg Ygunltlp o = 2, x3 = 1: Uwulbwyh (nténuib t
zo = (0,2,1,0,0)T :
Uygpbwywb hwiwywngh pnhwbnip (nuénwdl b
T =xg+cre; +caea+c3e3 ;@

Btinptd 35. Yhgnip A-0 (n X n) Yupgh dwunphg b <Gunlyw) wlnnid-
OGpp hwiwpdtp GO, w) A-0 hwywnwpdbih dwwnphg £, p) Az = b-0 nibp
dhwy (nuénud gwlwlwgws (n x 1) Ywpgh b ywb hwdwp,

q) Az = o-0 nLlh shwyb gpnyuywib (nLéncy,

n) det A # 0,

k) rangA = n,

q) A dwuwphgh winntpp génptl woywiu &G,

k) A dwuwphgh ynibtpp génpbl woywfu GG:

206. <twnlw| dwwnphgbbph rwbgbpp hwyyb] wwnpnipnn Shanpbtph Gnw-
OGwyny: Qunlb] pwghuwihb dhGnpbbphg nplt dyp

1 3 5 -1 3 -1 3 2 5
w) 2 -1 -3 4 0) 5 =3 2 3 4
5 1 -1 7 ) 1 -3 -5 0 -7
77T 9 1 7T -5 1 4 1
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9)

)

— o= W N 00 R 00

DD W WO W

2
—4

2 3
4 2 2
2 71, ml1
2 -5 1

4 —6
1 -1 1
4 2 2
3 1| U
7 5 1

-4 3
-2 1
-2 4

2
-3
9
—12

-3
5
—34

5
3
0

3 =2
1 -4
8 =2

-7

-2

207. <twnlyw| dwunphglbph rwOgbpp hwyyb]; tnwppwywb wrnnnuiht Ywd
untbwyh0 dLwhnfunipyntbbbpny: Qunlb| pwghuwihb shanpbGBphg nplk d6YP

25

o o1 53 199 A7 —67 35 201 155
w) , ml 26 98 23 —204 86 |,
75 94 54 134 165 —428 1 1284 52
25 32 20 48
ol 19 36 T 38 17 —28 45 11 39
24 —37 61 13 50
49 40 73 147 —80
D73 50 08 219 —mg |0 W[ 77 32 -8 1
47 36 71 141 -T2 sl 1219 =43 =55
42 13 29 —55 —68
17 51 27 31 12 —51 23 48 94
o[98 25 14 121 |25 81 a8 3103
Y 914 27 15 120 | D11 186 21 71 385
18 53 28 30 19 203 27 39 111
208. <wpyb| rwOgp’ Ywujwsé A wwpwdtwnph wpdbplbphg
1 2 -1 1 A11 1 A1 3 4 1
5 1 2 1 Jfra ) ofra -1
Wig 1 2 o ]Pl1 1 a1 9 4 3 —4f
3 A 4 —1 11 1 A 11 7 7 -3

31

17

209. Uwuwgnigb
w) rang(A + B) < rang(A) + rang(B),
p) rang(AB) < rang(A) L rang(AB) < rang(B):
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210. Ywnnigt) (nténuibbph Gnpdw $nibnwitbunw) hwdwfunidpp L gunbbg

pGnhwbnip |nLénLip

w) r1 + 220 + 43 — 34 = 0,
3x1 + dxy + 63 — 4y =0,
4x1 + dxy — 223 4+ 34 = 0,
3x1 + 8xg + 2403 — 1924 =0 :

q) 31’1+21’2+$3+31’4+51’5 :0,
6x1 + 4xo + 3x3 4+ dry + Txs = 0,
921 + 629 + dx3 4+ Ty + 925 = 0,
3x1 +2x9 +4x4 +8x5=0:

b) 6291 - 2292 + 2133 + 5.114 + 7295 = 0,
921 — 3z + 423+ 8x4 + 925 = 0,
61’1—21’2+6$3+7£4+1’5:0,
3x1 — 29 +4x3 +4x4 — x5 =0

qQ) Sx1 + 610 — 203 4+ Ty + 425 = 0,

2x1 + 3x9 — x3 + 4x4 + 225 = 0,
Tx1 4 929 — 33 + dx4 + 625 = 0,
5r1 + 929 — 33+ x4 + 625 =0 :

p) 2z; — 49 + 523 + x4 = 0,
3$1 — 6$2 + 41’3 + 21’4 = 0,
4y — 8ro + 17x3 + 1124 =0

n) 3x1 + 5xs + 223 = 0,
4.131 -+ 7132 + 5293 = 0,
T + 19 — 43 = 0,
2.131 +9.132 +62§3 = OI

211. Nuunidbwuppb] hwdwwnbnbihnipintbp, gunlGbp npbt dwubwyh (niénid L

pGnbhwnip [nténLdip

UJ) 2291 + 7292 +3l‘3 +2’}4 = 6,
31’1 + 51’2 + 2$3 + 2$4 = 4,
91’1 +4SL’2+$3+7SL’4 =2:

3291 +4$2 +.133 + 2294 == 3,
6x1 + 8xy + 223+ dry =7,
921 + 1229 4+ 323 + 10z, = 13 :

)

B) 221 4+ bzo — 8z3 = 8§,
4291 + 3292 - 9133 = 9,
2x1 4+ 3x9 — bxy =7,

1+ 8xy — Txs =12

I.') 2291 — X9 +3l‘3 —7294 = 5,
6x1 —3xo + a3 —4dxy =7,

4x1 — 2x9 + 1423 — 31y = 18 :

p) 2.131 — 3132 + 5293 + 7294 = 1,
4$1 — 6$2 + 21’3 + 31’4 = 2,
2$1 - 3$2 - 11$3 - 15$4 =1

n) 3.131 — 5132 + 2293 +42§4 = 2,
Txy —4xo + 3+ 314 = 5,
5$1+7£2—41’3—6SL’4 =3:

q) 3r1 — 229 + 51’3 + 4z, = 2,
621 — 4o + 4x3 + 314 = 3,
9$1 —6$2+31’3+21’4 =4:

n) 9x1 — 32 + ox3 + 6y = 4,
6$1 — 2$2 +3SL’3 + x4 = 5,
3$1 — X2 + 31’3 + 141’4 =-8
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B) 311 + 2x2 + 2x3 + 21y = 2,
2x1 4 3x9 + 23 + Sy = 3,
921 + o + 43 — by = 1,
2291 +22§2 +3l‘3 +4JI4 = 5,
71’1 +$2+6$3—SL’4 =T7:

d) r1 + 2o + 313 — 204 + 325 = 1,
21’1 + 21’2 + 4$3 — T4 + 31’5 = 2,
3291 + 3292 + 5133 - 2.114 + 3295 = 1,
31’1 — X9 + 3$3 + 14$4 = —8,

201 + 229 +8x3 — 3x4 + 925 =2

h) 21’1—$2+1’3+21’4+31’5:2,
6291 —3$2+21‘3+4l‘4+5$5 :3,
61’1 —31’2+4$3+8$4+13$5 :9,
4r1 — 209+ T3+ T4+ 225 =1 :

|_) 61’1 + 41’2 + 5$3 + 2$4 + 31’5 = 1,

3x1 + 212 + 4wz + x4 + 275 = 3,
3x1 4 209 — 23 + x4 = 7,
921 + 62 + 3 + 34 + 225 = 2 :

212. Qunlb| pGnhwGnip (nuénedp” Yuiugwd A wwpwikunph wndtplbphg

w) Sxr1 — 3xs + 223 + 4y = 3,
41’1 — 21’2 + 3$3 + 7$4 = 1,
8291 - 6292 — X3 — 5294 = 9,

Tx1 — 3x9 + Tdas + 1Tz = X

Q) 2x1 + 512 + x3 + 314 = 2,
4x1 + 625 + 323 + D4 = 4,
4291 + 142’}2 + T3 + 7.114 = 4,
201 —3x9 +3x3 + Axy =7 :

GB) 221 + 3z + 23 + 224 = 3,
41’1 + 61’2 + 3$3 + 4$4 = 5,
6x1 + 925 + 523 4+ 624 =7,
8r1 + 1229 + Tx3 + Axy = 9 :
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p) 3x1 + 2x5 + Sx3 + 4y = 3,
2x1 + 3x9 + 623 + 8x4 = 5,
Xr1 — 6292 - 9293 - 202’}4 = -1
4 + o + 423+ A1y = 2

n) 2x1 — a2 + 3x3 + 4dxg = 5,
41 — 229 + D3 + 624 = 7,
6.1}1 - 3132 + 7293 + 8294 = 9,
/\1’1 — 4$2 + 9$3 + 10$4 =11

Q Az +x2 + 23 = 1,
r1 + Axo + 23 = 1,
111+292+>\293:12



k) )\$1+$2+$3+$4:1, n)(1+)\)$1+l‘2+$3:1,
1+ A\vo + 13+ 24 =1, 1+ (14 Ax2) + 23 = A,

1+ xo + A\vg + x4 = 1, 71+ 22+ (1+ Naz = A2

T +rotaw3+Arg=1:

MATHEMATICA-k 4PUNUNUL

A dwunphgh rwlagp Yunbih b hwpyty Matriz Rank[A] hpwiwOny:

Ahwnwnytbp htnlyw; A dwuphgp

ln[1]-'= A= {{11 2/ 3! 4}! {_11 0! 3/ 2}/ {31 5! 12! _6}};
% // MatrixForm

Out[2]// MatrixFomF

<wpytlp A dwwnphgh rwlgp

Inf3]:=| MatrixRank[A]

ouf3=| 3

Nhunwnytop htnlyw; A dwuinphgp

Inf4]=| A = {{1, 2}, {1, 2}}

Outf4=| {{1, 23, {1, 2}}

Axr = o hwdwutn hwiwywngh [nténtdbbph $nibnwitbnw] hwdw-

funtipp Ywnbih b unwlw; NullSpace[ A] hpwdwlny

Inf5]:=| NullSpace[ A ]

oufs]=| {{-2, 1}}
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bdnilnwibbnw) hwiwiuniipp pwnyugwé b shwyb ey ysyuinnphg, pw-
Gh np

In[7]:=| MatrixRank[ A ]

ouf7=| 1

Gpt pwghuwht dtywnnpp pwgiwwwwnyttp A dwuphgny, Yuunw-
Gwlp gnnyuywb ytYwnn

Infel:=| A . $[[1]]

Outfe]= | {0, 0}

Utipunustiap htiinlyw) A dwunphgp

Inf8]=| A= {{a, b, ¢}, {2a, 2b, 2 ¢}, {3a 3b, 3c}}

Ou[sl=| {{a, b, c}, {2a, 2b, 2¢c}, {3a, 3b, 3c}}

L gqunbGlp hwiwwwwnwuuwb hwiwute hwiwywpgh [(nuénuibbph
dnilnwdklwnw) hwdwfunidpp

In[9]:= | NullSpace[A]

oufg=| {{-<, 0,1}, {-=, 1, 0}}]

a a

Gpt A dwuphgp pwqiwwwwnytap $nibnwioktuw) hwdwfudph Yay-
winpGGph géwihb Yndphbwghwny, www Yuuinwgyh gnnjuuwb y&ywnnpp

In[10]:=| simplify[A . (x %[[1]1] + ¥y %[[2]1)1]

ouf10)=| {0, 0, 0}

146



12. FLEUSULrUSNIE3NILLGMP ANFUUN, IUSNEY
Gd N1 antvur

Uwhdw@nid 20. R qéwjh tnwpwoénipjulb R, Re C R Glpwunwpw-
onpnlbbBph gnedwp, hwwnned, ninpn gnedwp wuGing hwuyuwOnud G0 hwdw-
wwuinwufuwlwpwn htnlyw) pwqgdintpntbbbpp

Ri+Ry={z2€R, z=y+uzx, y<€ Ry, v € Ry},

leRQZ{ZeR, ZGRl,hZERQ},

Ry ® Ry = {z € R, npp thwy alny t GEpyuywgynid z =y 4, y €
Ry, x € Ry wbupny }:

BGnpty 36. Ybpowynp swihwOh R qéwiht tnwpwéntpjwl guiywgwé
Ri, Ry C R GOpwwnwpwdénipntGbbph hwiwp ghpn B hEnlw) hwdwuw-
nnipynLlp’

dimRy + dimRy = dim(Ry U Ry) 4+ dim(R; N Ry) :

BGnpty 37. Npwbugh R qéwhl wnwpwdénignitp OGpyuwywgyh hp
R1, Ry C RGOpwwnwpwénLpintbGtnh ninpn gniiwph wnbupny wdhpwdtiun
E L pwdwpuwn, nn

u.l) R1 N RQ =0,

p) dimR = dimR; + dimRs :

OphGwy 89. Nhgnip L-p pninp wguwwn Grwswith yeYuinnpasph qéwihl
tnwpwénintbb k, Ly, Lo-p wyb wqwuw yeYunpbbph gdwihl tnwpwéntpe-
Jntabbna 60, npnGp hwiwwwwnwuuwOwpewn gniquhte 60 Ozy L Oxz
hwppnipintGO6phG: Mwpg E, np L = Ly + Lo, huy L1 N Lo-p wjb wqwwn
JtyunnpGtph gdwyh0 tnwpwénieyntll E, npnbp gniqwhte 60 Oz wewbgphl:
8nuyg wnwlp, nn L # L1® Ly: bpnp, gwiugwsé z € R ytYunp ybpnistop
puwn {ey, €2, ez} hwwjhlG pwghuh

T = x1€1 + To2eo + T3€3 !
Ubnohl wpunwhwjwinneginibp wnbh b GGpywywgll) hbunlyw) tnbuptpnd

T =u +uz, Uy =x1€1 + Taez € L1, up = x3e3 € Lo

r=v1 + v, V1 =x9ey € Ly, 92 =x1€61 +2x3€3 € Lo :
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Wuhlpl x =y + 2,y € L1, z € Lo Gpljuywgniip dhwyp sk:e

OphGwy 90. Yhgnip L-p pninp wguwwn Grwswith yeYuinnpasph qdwhl
tnwpwénintbb £, L1, Lo-p pninp wy wqwun GYunnplbEph tnwpwénte-
JntabEna GG, npnGp hwiwwwwnwutuwbwpwp gniquhtbe 656 Oxy hwppnip-
jwlOp L Oz wewbgphG: Mwpg E, npdimL, =2, dimLs =1, LiNLs =0
L hwiowéwyb pbnnptd 37-h° L =L, @ Lo: e

OphGwy 91. <wpdty Ly = lin{ay,az,a3} L Ly = lin{by, bo, b3}
GOopwwnwpwoéntpntGbGph hwwndwb L gnudwph swihnnwywbneegntGltnp,
Gpb

1 1 0

a1 = 0 , A2 = 1 , a3 = 0
0 1 1

1 0 -1

b= |[1].,0o=2].b5=1 0
0 2 1

Uwqutlp hbwinlw; Gptp dwwnnphglbpp

100 1 10 11010 -1
A=[111)],B=1 0 2 2|,C=|101012 0
0 01 -1 0 1 01102 1
NLGGGp"
rangA =diml, =3, rangB = dimLy = 2,
rangC = dim(Ly + Lq) = 3,
npwntbinhg

dim(L1 N L) =dimLy +dimLy — dim(Ly + L) =3+2—-3=2:e
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213. 8nyg wnuwyi, np géwiht twpwoénipwl GhpwunwnwdénipNLtGGsph gnt-
dwpp L hwwnwp GopwwnwpwdéninlbGbtn Go:
214. b°0s E hpbOhg OGpYwywglnid pwrwyniup dwwnphgltph géwiht nw-
pwénipwb P L @ GOpwwnwpwdénipntbbph gnidwpp L hwunnidp, Geb

w) P-0 uhdbwnphy dwuwphglbph GopwwwpwénipnlGb £, Q-0 Ybph
Grwlyntbwdl dwunphglbph Gopwwnwpwdénipnlbl k,

p) P-0 upitunphy dwwnphglbph Gopwwnwpwénipnlaa £, Q-0 2Gnup-
dGuphy dwunphglbph Gopwunwnwdénipnlll k,

) P-0 hEuinlywy inbuph dwunphglbph Gopwunwpwénipnlb k

ap az --- G,
ap ap - Ap—1
a2 a3 PEEETY a1

Q-0 ytphh Grwlyntbwdl dwwnphglbnh Ghpwwnwnwénienlll k:
215. Aty Ly = lin{ay,---,ax}, Lo = lin{by,---,bs} Glpwwnwpw-
6npynLb0Eph gnuiwnh b hwndwO swhnnwywbnipnibOtnp, Gpb

1 1 1 1
2 1 0 3

w)a1: 0 , Ao = 1 ,blz 1 ,bQZ 0
1 0 0 1
1 1 1
1 —1 3

PRa=| .= |-a=]|];
1 —1 3
1 1 3
2 2 1

bl_ 0 7b2_ 1 7b3_ 3

2 2 1

216. Qult) L, = lin{ay, -, ax}, Ly = lin{by,---,bs} Glpwwnwpw-
6npynLb06ph gnuiwph L hwundwb pwghulbpp

1 1 1

wa =|2|,a= 1 as= |3 |,
1 -1 3
2 1 1
bp=1| 3 bo=1|21].,b3= 1
-1 2 -3
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1 2 1
p) a1 = 2 a2<3) az = 2
1 ’ 1]’ 2 ’
-2 0 -3
1 1 1
1 —1 —4
1 0 0
Q) a; = L 662(1 az = 0
o)’ 11 1
0 0 1
1 0 1
by = (1) by = ? b3 = ?
0 1 2

217. Ongnip L1-p b Lo-p R gdwhl tnwpwénipwl GapwunwpwénipntGitn
G0: Uwwgnigb

w) bpb L1 C Lo, wyw dim Ly < dim Lo, pan npnud hwyjwuwpnipniG
wintbnh ntoh wyo L shwyl wyb nGwpnid Gpp Ly = Lo,

p) bpt dim(Ly + Lo) = 1+ dim(L1 N L), www Ly + Lo gnudwpp
hwywuwn b Gopwwwpwdénipntbbbphg nplk d6YHa, huy L1 N Lo hwunnudp
gnLuha,

q) bpt dimLy + dimLy > dimR, wwyw Ly N Ly # o:

218. Uwuwgnighl, np R? = R' @ R%:

219. hgnip L, L1, Lo-p R-h GhpwuwwnwénipnitGobp 60: Uwwgnigt), np
L-p wo L dhwyb wyb nbwpenid yoepywywgyh npwtu Ly L Lo-h ninphn gni-
dwn, Gpb wnbnh ntb&0 hEnlyw wwydwbobnp

wliCLuWl,CL,

p) gwOywgwsé = € L wmwnp shwpdtpnntl Gepyuwywgynud £ x = 21 +
9 nbupny, npinkn 1 € Ly, 25 € Lo:

220. Uwwgnigti, np L = L1 4 Lo gnuiwnp wyb L dhwyb wyl nbwpentd Yihah
ninpn gnidwn, Bpb gnlt t6Y wtwpp® z € L, dhwpdtpnptO GEpYyujwgyntd
tx=x1 4+ 22, 1 € L1, 2 € Ly nnbupny:

221. YWgnip L = Ly @ Lo: Uwwgnighl, np dimL = dimL, + dimLs,
pan npnuy, Ly L Lo wnwpwénipntGbbph Judwjwywl pwghuGtp dhwuhh
Ywaqund 6O L-h pwghu:
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222. Uwuwgnigt|, np gwilwgwé L; C L Ghpwunwpwénipjwl hwdwp
Ygwnbyh wyjbwhuh Lo C L Gopwunwpwénipinil, np L = Ly & Lo:

13. UUSPhSh UGOUYUL UNPFGL G4 UGDUUUL Ybusnn:
YGLh-3UUPLSNLP RENMPEGUL

OphOwy 92. Uhu pwnwpentd [nyu b inbulnid Gpyne ptpp™ “Lniptn” L
"Ugn”: “Lniptp” Yupnnod GO pwnwph pbwysnigiub 38%-p, huy dbwgwé
dwup Ywpnnid 60 "Ugn”™: BOpwnnptbp, np jnipwpwbgnipp Ywpnnod £ dhw)
dtY ptipp: WGLO wwph “Lniptp” YwpnwgnnGtph 10%-p uyunid £ Yupnwy
"Uqn”, huy "Ugn” Yupnwgnnltph Shuyt 7%-0 E ujunid Yupnwy “Laupen’:
POswhuh”a Yihbh "Ugn” L "Lniptip” YwpnwgnnGtinh phuyp wiwnhbtn wag:

3nipwpwlbsnip 100 hngnig 38-p Ywnnnud GO "Lnipbn”, 62-p° "Ugn”: UkY
wnwnph wog hpwyhdwya wjuwhuh E

0.9-3840.07-62 = 38.54 "LnipGp” Ywpnwgnnlbpp
0.1-384+0.93-62=61.46 "Ugn” YwpnwgnnGtpp:

LnuOp Ywpbih £ gpbp dwwnphgwyhlb inGupny

p <38> B <0.9 0.07) (38) _ (38.54) ,

62 0.1 0.93 62 61.46 ) -
vy, yyuwnpny Gwlbwytbp n-pn tnwnpnud jnipwpwbsnip 100 pGwyshg
“Lniptn” (wewohl YnnpnhGwwn) L "Ugn” (Gpupnpn YnnpnhGwwn) Yupnw-
gnnUGph phdp: Lwunpn hwdwnpyp hGwpwynpnigntt innybg gl v, =
(38.54,61.46)7": <wuywowiht, npv,, = Pv,,_1, nph ogGnipjwip Ywnkih b
unwlw] YywpnwgnnOtph pwOwynipynilp, wuklp, 5-pn L 7-nn tnwphbspht

e — 39.67 v — 40.14 \
> 60.33 ) 7 59.86 )
Uuwhuny, "Lniptp” Yuwpnwgnnbtph ghdp qOwiny wanid £, sGuywé np, inw-
ptgunwph wah inGdwtpp nwinwnnid Ga:
Wdd Ghpwnntlp, nnp dh npn dwdwlwy wbg Yuwpnwgnnbtph pwlwyp
YuyntGwOnud £ L wnnwphOBph pGpwgpentd sh thnfugnud: Nw Gpwlwynid E, nn
pENR Ywnnwgnnbtph pwlwyp GYwpwagnynid E dh wjbwhuh v yehunnpny,

nph hwdwp
Pv=wv:
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Ahgnip v = <;> pGn npnud a + 8 = 100: NoGGp

o a
P = ,
<ﬁ> <ﬁ ) ’
npp hwdwnpdtp b hGunlw) hwiwywpghl

0.9a+0.078 = «
0.1a 4+ 0.938 = 3 :

Uuwnbnhg a ~ 41.18 L B ~ 58.82: Qwuwnptl, npn dwiwlwy wig,
"Lnipen” Yywpnwb 100 hngnig dnunnwdnpwwbu 41.18-p, huy "Ugn™ 58.82-p,

nphg htinn hpwyh&wlt wylu sh thnthnfuyh:
Lnyl wwwnwuuwbht hwogtbp wy nwwnnnnipntbtpny: Lawlwythp
u = vy — v: NFOGGp

Lo (38 [4118Y _ [ -3.18Y
— |62 5882 ) — \ 318 )

<G £ unnighby, np

0.9 0.07) (-3.18
Pu= <0.1 0.93) < 3.18 > = 0.83u,

vy = Pvy = P(v +u) = v + 0.83u,
v3 = Pvy = Pv + 0.83Pu = v + (0.83)%u,
v, = v+ (0.83)" tu, (24)
npwntnhg

lim v, =v:
n—oo

Llwuwnbklp, np (24) pwlwélp hGwpwdnpnipnid £ vnwihu hwpyb) v,-p
wrwlg Jwuwwnbnt dwunphguwht pwgiwwwwnynidbbnp: UGhpwdbwn
qunb6] shwyb v L w YyeYuinnpltpp:e
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Uwhdwlnud 21. 9hgnip A-G (n X n) Yupgh dwwnphg B A phy
waywand 60 A dwuinphgh vbthwlwG wpdbp, bRt

Ax = \x

hwywuwnnidl nibh ny gpnyuywa (nudncd: U (nednud wodwbned 60 A
ubithwywl wpdtipht hwiwwwwnwufuwbnn ubthwywb Y&yuwnn:
OphOwy 93. <wyyt; A'°b wpnwnpuyp, tpb

(29 ()

QulkOp A dwuwnphgh utithwywl wndtiplbnt nu ubhwywb ysyunpatpp:
Ahgnip = = (21, 22)7 L Az = Az: Lnylp gptlp hwiwywngh nkupny
31’1 + T9 = )\%1
Ty + 3%2 = )\%2,
ywd np Gnybl £
(3—/\)$1+$2 =0
1+ (B3=Nae=0:

MwhwO9thp, np hwdwywngh gnpéwyhglttph dwuwnphgp (hGh ng hwlwnwp-
461h, hwhwrwy nbwpnid” hwdwywngp Yntbbow shwjb gpnjuywb jneéncd

‘3” ! ’_@—2)@—4)_0:

1 3—-A

Wuwnbnhg™ A = 2 Jwd A = 4-p dwuwnphgh ubthwywb wpdbpbbpb GO:
AunlbGp ubthwywb Yyeyunnpltpp: Bt A = 2, www

1+ 29 =0

1+ x0 =0,

nph ponhwGnip (nuénudb £
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Uwulwynpwuwbuy, Gpt ¢ = 1 wyw A = 2 ubthwywb wpdtphl Yhudwww-
nwufuwth z = (=1, D)7 ubthwywb Jeywnnpp, wuhlpt® Az = 22: Gph
A =4, wyw

— 21 t+T2 = 0

—$1+2§2:0,

(2)-()

%)-n yihth A = 4 ubthwywb wpdbphl hwiwww-

wnwufuwbnn utthwywb Jeyunnpp, wjuhlpt™ Ay = 4y : b-0 G6pyuwjugtbtp
z L y ubthwywb ysYunnpaEph géwihlb YndphGwghwih wnbupny

1 1/1 3 /1 1 3
()20

nph pOnhwGnip (nuénLdb £

Upbc-l,wmwy-(

finesnhg 1 3 1 3
Ab=—-=A —Ay=—= = :
5 x+2Ay 2(2m)+2(4y)
1 3
A%b = —=(2° ~(4%Y) :
5(2%0) + 5(42Y)
Mwnq E, np
1 3 1572352
107 * /910 20410\ _ .
ATh= 5@ )+ 5(T) <1573376>'
Ljwuwntlp, np

A"b = 2(2 x)+2(4 Y)
pwlwdlh oglnipjwip Ywntih thwyyt; A™b wpuinwnpjuip gwbyuguwé phw-
ywb n-h hwiwn:e
Uwhiwand 22. p(\) = det(A — A\E) pwqiwlnwib woqwintd GO
A dwuwnhgh pompwaphs pwquwinwd, huy p(A) = 0 hwlwuwpniip® A
dwuwnnhgh pGnipwgnhs hwywuwpneo:
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Btnptd 38. Npwbtugh A phuyp (hGh A dwwphgh ubthwywb wpdtp,
wOhpwdtinn B L pwdwpwn, np wjb hwbnhuwbw panepwagnhs hwywuwndwG
wpiwn:

Llwunblp, np bt A dwwnphgp (n X n) Yungh dwwnphg E, www p(\)-
G n-pn Ywngh pwqiwlnwd b Gapwnptlp, np A1 phyp p(\) pOnLpwanhs
hwywuwniwb wpiww b <wdwdwt Phgnih peinptidh p(A) pwqdwbnwdh
wrwlg dawgnpnh pwdwGynid b (A— A1) wpnwhwyunniewb ypw, wuhGpl®
p(A) = (A=A1)q(A), npntin ¢(A)-G (n—1)-pn Yungh puqiwinwd t: Gpk
A1 phyp Gwb () pwqiwbnwih wpdwwn b, www Gny6 Gnwowyny” p(A) =
(A= A1)?r(N\): Wuwbu pupnibwybiny Yhwbgklp htnlyw] Ysninisnipjup

p(A) = (A= A1) s(N),

npwntbn s(A)-0 (7 — k1)-pn Ywngh pwgdwlnwd b L s(A;) # 0: Uwulbw-
Unpwwbu, tpb k1 = n, www L s(A) = 1: k& phyd woqwon GG A\q
ubthwywl wndbph hwipwhwyywlyws wwwnhynigneG: Lwunpn ophbwynid
A = 2, = 4 ubhwywb wndtplbnt nlbbht dEHwYwO wwwhynipndl:
Ujuwhuh ubthwywl wndbplbpt wodwlnud 60 wwpq ubthwlwl wpdbplbp:

Ahgnip A-G (nxn) Yupgh dwwnphg E, A phyp Gpw ubthwywh wpdtipp,
huy = L y-p A ubthwyw wpdtpht hwiwwwwnwufuwinn uGthwywa yey-
wnnpltpp: Wn nbwpentd ax + by Jtyunpp, gwiugwé a b b (a? + b% # 0)
hwuwnwunniGOGph nGwpentd, Gnyawbu Yhah A ubhwywb wnpdtpht hwdw-
wwwnwufuwbnn ubthwywb yeywnnp , pwbh np

Alaz + by) = a\x + by = Aaz + by) :

A ubthwlwb wndbphl hwiwwwwnwuuwbnn ubthwyw yeyunnpatph
pwauntpnttp gpnjuywb ytyunph hbin R™-h géwjht Gapwunwnpwénipntl
E, np0 wOywlnud 6O A ubthwywO wndbpht hwiwwwunwuuwnn vbthwlwa
Eopwwnwpwdéngnia: Ubthwywl Gopwwnwpwénipjwl swihnnwywOnipintGl
woywbnud 66 A ubthwywb wpdbph Gpypwswhwlywa wwnpynigina: Gpynw-
swhwywl wwuwnhynipinibp gnyg £ wwihu, pb A ubthwywO wndbpl waik-
Gwpwuwnp pwlh génpbl woywiu ubthwywo yeywnp Yupnn b nGbhw;: A
ubthwywb wpdtph Gpypwswihwywbd wwwhynipgntbp hwjwuwp  t
rang(A — \E):

BLnptd 39. A ubthwywh wpdbph Gpypwswhwywl wwwhynipntOp
thnpp b Ywd hwjwuwn hwpwhwqwywb ywwnhynipintbhg:
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OphGwy 94. AQunlb] htunlyw| dwuwnphgh ubthwywb wpdbpbtpp L ub-
thwywb ytywnnpbtpp

310
A=10 1 0
4 2 1
Uunnwgywé wwnwufuwbb ogunwgnpdtp A% wpunwnpjwip hwaybint hw-
dun, bpb b = (2,2, 8)7:
LUwquklp ponipwagphs hwywuwpnidp b qunOtOp Gpuw wpdwunbbnp
det(A—AE) = —(A—1)*(A—3) =0,

npinbnhg" A = 1 L A = 3: A = 1 ubthwywb wpdbph hwipwhwywywl
wwwnhynipynilp Gpyniu k, huy A = 3-hop’ dky:
Ahgnip A = 1: Lnstlp (A — E)x = o hwiwlwnpgp

210 x1 0
000 z2 | =10
4 2 0 T3 0

Pwlh np rang(A — E) = 1, www [nénidlbph géwihl tnwpwénipyntlp
Gpynt swihwOh £, hGinbwpwn gnnigni nlb60 Gpyne génpeh wbywiu ubk-
thwywb yeyuinnpltp, npnGp hwiwwwwwuuwOnd 56 A = 1 ubthwywl
wndbpht: WuhGpt® A = 1 ubthwlwl wpdtph niah Gpyne Gpypwiswithwywil
wwuwnhynipintb:  <hpkgltLp, np gonptl wllywfu uGthwywb JEyunplepp
YJwaquntd GO (niénudbbph $nibnwaibbnw) hwdwiunidp: Npwbu génpeh wo-
Ywu ubhwywb yeywnnplbp Ywptih £ yGpgab;

~1/2 0
€1 = 1 , €2 = 0
0 1

A = 3 ubthwywb wpdtph ubthwywb Gopwwnwpwénipnlp GY swidhwh
Gpw Bpypwswhwywb wywwnhyneentbp hwjwuwn £ dGyh: Lpw ubhwywb
GOopwwwpwoéntpjwl pwghul E
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Urwewnyntd tOp unnigtil, np {e1, o, e3} hwiwuniipp génptit woywiu k,
hGunlwpwn wyb R? qéwjh( nwpwontpjwlb pwghu E, nphl ywwnywbnud £
b-a

b=e1 4+ 2es + ez :

Wuwhuny’

A% = A% + 24", +34"%;3 = €1 + 2e3 4+ 3'"3e3 =

—1 4 3tot
= 2 )
23101 42

@tnpkd 40. Swpptp ubthwywl wnpdtpltpht hwdwwwunwufuwbnn
ubthwywl y6ywunnpbtpp génptl wlywiu Ga:

Lwunpn ophlwynid GYwpwgnpywdé Gnwlwyp ny dhown £ hGwpwynp
hpwywbwglt):

Ophwy 95. <wpyt; A% wpunwnnwip, bt

3 1 1 1
A=(0 3 1],b=1]1
0 0 5 1
A dwuwnphgh ubthwywl wpdplbnt 66 A = 1 LA = 3: A = 3
ubithwywb wndtpp nibh Gpynt hwipwhwdwywb ywwnhynipynil, uwywyl
Opw ubthwywb Gopwwnwpwénieinibp dGY swhwbh E: {Ginbwpwn wju nGw-
pnid ubthwywa Ytyunnpatnphg Yugidwé pwghu R? tnwpwénipntinid hw-
nwynp sk uenigby, nph wpyniopnud b € B3 Jslunpp sh Gepyuywigynid
ubthwywl Jsyuinnpbsph géwiha Yndphbwghwiny L, nipbal, Gwfunpn opp-
Owynud GYwpwapywéd Bnwlwyp Yhpwetp hGwpwynp sk: Wuwhund, GYw-
pwgpywd nwlwyp hwpwynp £ Yhpwet; dhuwyb wt nGwpenid, Gpp pninp
ubthwlwl wndbpltph hwipwhwwywb L Gpypwswthwywb wwunhynee-
Jnib0Bpp hwdpOybnud GG:e
Npny dwunphgbbph ubthwywb wpdbplbpp wewbdbwwbu hbawn b hwp-
Ub|" wiywfu dwunphgh wnahg:
@tinpkid 41. Gpb A-0 (n X n) Ywpgh GrwlynOwdl dwunphg b, www
gluwynp woayncbwagsh vnwnptpp Gpw ubhwywb wpdtpubna Ga:
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OnhGwy 96. Qunlb| hEunlyw| dwwnphgh ubthwlwb wndtpltpp

O O o NN O
OO O OO

o O O
wWw oo oo

A dwunphgh pOnipwanhs hwywuwpnida b
PQA) = (=1 =A)(2 = VA4 = N)EB - A),

npnbnhg' A = —1,2,0,—4,3 : e
OnhGwy 97. Qunlb| hGunlyw) dwwnphgh ubthwlywb wndtpltpp

2 0 0
A=1-11 0
5 3 =3

A=2,1,-3:e
@Enptid 42. (Ubgh-<wdpyinnG) Whgnip A-G (n X n) upgh dwuphg b L
p(A) = 0 hwqwuwpniip Gpw pOnipwagnphs hwywuwnnidb b Wn nbwpntd

p(A) = O:
OnhGwy 98. Nhgnip
_ (3 6}
A= (1 2) .
A dwuwnphgh pOnipwagphs hwywuwpnui
det(A—AE) =X —5\=0:
{wpyblp
2
2 _ (3 6\ 3 6\ (0 0)
4 5A_<1 2) 5<1 2>_<0 O) o
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Ut h-<wihjinnbh pEnpbdp htwpwynpnipintb b twihu A dwunphgh A”
wundwbobpt wpunwhwjnt) wdbih gwép Yupgh wuinhiwbabpny, npuntn
b g;h(mu 99. Thgntp A-G (2 X 2) Yupgh dwuwphg £ L

o+ A+A2=0
Upw pOnipwagphs hwjwuwnnidl B <wdwdw)b Ut h-<wdhjnnbh pGnptuh
coE + A+ A% =0,

npunk
g A% = —ciA— E :

Uu hwywuwpiwb Gpyne Ynnip pwgiwwwwnytap A-ny
A3 = —61A2 — C()A :

GwnniOwytiny’
A4 = —01A3 - C()A2

A:(i’ g)

A Swwnphgh pontpwanhs hwywuwpnidl £ A% — 5\ = 0: <Gunbwpwn A% —
54 =0L A% = 5A%: Wuwhuny

o (15 30 3 (7 150\
4 _<5 1O>’A - \25 50 /)
Ywnpbh E wjuwbu wpnibwytp L hwyyb, wybh pwpdp Yuwnpgh wuunhdw-
GGpp: e

Uwhdwnd 23. A dwunphgh utithwywl wpdtipltph pwgdnipniGl
wlqwanid GG A dwuinphgh wytyinp L Gwbwynid 656 A(A)-ny:

L wyG:
Thgnip

p(A) = maz{|\| : A € A\(A)}
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rhyl waqwinid 6O A dwunphgh uybhunpughl pwpwiypn:

223. Qulb] hbwnlyw) dwwnphgtbph ubthwywb wndtpbbpp L uGthwywb
GOopwwnwpwoéntpnlGbtnph pwghulbpp

3 0 10 -9 0 3
o (P 5) () efoh)

224. QulG] hbwnlyw) dwunphglbph ubthwywb wpdtpbtpp L uGthwywb
GOopwwnwpwoéntpnlGbtnph pwghulbpp

4 01 3 0 -5 -2 0 1
w)y | -2 1 0], pml:t -1 0], a@[-6 -2 0],
-2 0 1 1 1 -2 19 5 —4
-1 0 1 5 01 5 6 2
m|l-1 3 o], &| 1 1 0], Q|0 -1 -8
-4 13 -1 -7 10 1 0 -2

225. Qulb] hbwnlyw) dwwnphgtbph ubthwywb wnpdtpbbpp L uGthwywb
GOopwwnwpwoéntpnllbtnph pwghulbpp

00 2 0 10 =9 0 O
w) 10 1 0 £) 4 -2 0 O
01 =2 0/ 0 0 -2 -7
00 0 1 0O 0 1 2

226. 8nyg wnwy, np A = 0-0 A-h ubthwywo wpdtp £, wb L Shwyb wil
ntiwpntd, tpp A-0 hwywnwnabih st:

227. 8nyg wuwy, np (2 x 2) Yunpgh dwwphgh pOnipwagnhs hwywuwpnidG
nLtOh hGnlyw| inbupp

N — Tr(A)\ +det(A) =0:

228. 8nyg wnuwy, np Grwaynbwdl dwwnphgh uGthwywb wpdtplbpp glfuw-
Jnp wayniGwgséh ypw gunnbynn trnwpptnl Ga:

160



229. 8nyg wuwl, np tpb A\-0 A-h ubthwywl wndbpl b, www \2-0 A?
dwunnhgh utithwywl wpdtiph b 64 ponhwGpwwtu™ A™-p A™-h ubthwywG
wndtipl £ gwOywgwé plwywh n-h hwdwn:

230. <wpyt] A°b wpuwnnwyp, bpt

0 3 -3 1

w) A= 2 2 =21,b=1]1

-4 -1 1 2

4 -1 1 1
pA=(2 1 1]|,b=1[1

2 -1 3 1

231. <wyyb A™b wpunwnpwip gwiyugwé phwywb n-h hwdwn, Gpb

1 11 3
wA=\|1 1 1}|,b=1|1],

111 1

2 1 -1 3
pA=112 1 |, b=1]1

1 1 0 1

232. Uwnnigb) Ubih-<widhuinnOh pEnptdp

dwuwnnphgh hwdwp:
233. Ogunybiny Ut h-{wihinnbh pEnpbdhg hwpyb)

3 6
=(15)
dwuwnphgh A2, A3, A* A wunhAwGobpp:
234. Oqudtny Ut h-{wdhiwnnbh pinptdhg hwaub)

0 1 0
A=10 0 1
1 -3 3
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dwuwnhgh A2, A* wunhswabnp:

235. Ohgnip Ag, -+, Ay, RUERD (7 X ) ungh A Gwwnphgh hpwinhg wwp-
ptin ubthwywb wpdtplbbnb GG: Uwwgnigti, np

det(A) = )\1/\2 ce )\n,

Tr(A) =M 4+ + A, :

236.Npn"0p 6O hOpLwGdwh dwunphglbph hGwpwynp ubthwywb wpdbplt-
np:

237. Npn°0p GO hOpOwstgnpwglnn dwwnphglbph hGwpwynp ubthwywl
wndtpltnp:

238. Wgnip A € M, ,,, det(A) # 0 L A; pdbpp A dwunphgh ubthwywa
wndbplbnb G0: Uwwgnigt|, nn Ai—l-n A~! dwwnphgh ubthwywa wndtip-
06p0 60: P05 Yunbih B wubp ubthwywb ysyunnpGeph dwuh: 239. Yhgnip
A pYtipp A € M, ,, dwunphgh ubthwlwl wndtipGbpt GG: Uwwgnighy, np
¥ putipp A* Gwnphgh ubthwywl wpdtplbnh GG:

240. Snyg nw|, np A L AT SwuinphglbnpG nLbbG Gnyb ubthwywh wndbp-
OGpp: P05 Yupbh £ wub) uGthwywO ysyunnpabph dwuh:

MATHEMATICA-b qruturuL

Thunwnpytbp hbuinlyw; dwunphgp

)= A= (2 1)

3 -1

Ouf1]=| {{2, 1}, {3, -1}}

Ywquklp Gpw pOnitpwagnhs pwqdwbnwadp, npuibn A-0 waywfu dindghn-
fjuwyw £

Inf2]:=| p[x_] = CharacteristicPolynomial[A, 1]

ouf2l=| -5- 1+ 22
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QunOtOp pantpwanhs pwgdwinwdh wpdwunOtpp, npnbp £ Yihasa A

dwuwnphgh ubthwywb wndbpbtpp

In[3]:=

outf3)=

Uwuwnphgh ubthwywl wpdtplbpp hwyytbhp dhwbgquahg

Inf4]:=

Roots[p[A] = 0, A]

1 e 1 _
A= (1-VaL) j1a= — (1eV2D)

{11, A2} = Eigenvalues[A]

Outf4)= {%

(1+420), é (1-v2)}

QAunlGlp jnLpwpwbgnip ubthwyw
thwlywb ytyunnpbtpp

wndtipht hwiwwwwnwufuwbnn ubk-

In[5]:=| {u, v} = Eigenvectors[A]

(22 peva), 1), (2.2

Ou[[ 5]: —
3 6 3 6

(1-v721), 1}}

Utthwywb wndbplbbpp L ubthwywb ybYwnnpbtpp wnbih B gl

dpwbgwihg™ oY hpwiwbh oglnipjwdp

Inf6]:=| Eigensystem[A]
1 1 S
Out[6]= {{E (1+v21), S (1-v21)},
1 1 S 1 1
— 4+ — +\/ o y 1= + —
({5~ (@va), 1) -2

(1-v21), 1}}}

Uyqgpnud gnqwé G0 ubthwywb wndtplbpp, wjonithbunl, jnipupwbsnin
ubthwlwl wpdtpht hwiwwwwunwufuwbnn uGthwywb yeyunnpGtpp: Uwnne-

gtbp, np Au = A\ju b Av = A
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In[7]:=

out[7]=

Expand[{A.u- 21 u, A.v- 22 V}]

{{0, 0}, {0, 0}}

Thunwnpytbp hbuinlyw; dwunphgp

In[8]=

oui[s]=

F = {{0.4, 0.6}, {0.525, 0.475}}

{{0.4, 0.6}, {0.525, 0.475 }}

L hwyytbp Gpw Gppnpn wunh&wln

In[9]=

Out[9]=

MatrixPower[F, 3]

{{0.465625 , 0.534375 }, {0.467578 ,

0.532422 }}

LnuOp Ywpbih B unwlw] wy) Gnuwbwyny

In[10]:=

Out[10]=

F.F . .F

{{0.465625 , 0.534375 }, {0.467578

, 0.532422 }}

MatrizPower[F] hpwdwlp wdtih wpynibwybn b wpfuwnnid
hwunwwbu pwnép Yuwpgh wunhfwbObpp hwyybihu, pwb dwunphgwhG
wpuwnnuwb6p hwybint GBnwbwyp: <wyytlp, opnhbwy, tnpnqwé dwunphgh
dhthnbGpnpn wunh&wp

In[11]:=

outf11]=
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MatrixPower[F, 106]

{{0.466667 , 0.533333 }, {0.466667

, 0.533333 }}




YhrunNHER3NKL
vurund3suuv Mrnseuuer

Ubpwnwrlwbp ophGwy 92-hG L wyb nruntdbwuppbbp hwdwlwyw-
OGwyhl nbuwGynibhg: Ywpbih b wub), np Uhu pwnwpntd jnipupwbgnin
pGpe Ywpnwgnn Ywpnn b gunbdbp dphwb Gpynt vnwpetp yhdwybbpnud®
1 ypfwynid, Gt Ow Ywpnnud b "Lnipbp” L 2 yh&wyny, Gpt Ywpnnid £
"Ugn”: Uubiny, np “Lniptp” Yupnuwgnnbtph 10%-p jnipuipwbsnip tnwph
ufunud £ upnwy "Ugn” Gpwbwynid £, np 1 yhdwyhg 2 yh&wyht wbgbbint
hwwlwywbnipintop 0.1 £, npp P dwuwnphgntd po; tnwnpl E: CanhwOpw-
wtu, p;; wnwnpp gniyg B nwihu j ypAwyhg 7 yhAwyho woglbtine hwywbw-
ywlntpynibp: POswEu ghntbp, P dwuinphglt wojwanid G0 hwywlwlwaughl
wd uwnnfuwuwnply dwuwphg: WG wpngbulbpp, npnGg hwywOwywbwihb
dwuwnphgh wnwppbpp dwdwlwyh pbpwgpentd s&60 hnthnfugned, waywbnid
G0 Uwpynyjwl wpngbuGbn:

Uwpynyjwlb wpngtubtpnid hwdwywngh yhdwyn GYwpwagnpynid £ n
swithwbh yeyunnpny, np0 woqwOnud 60 hwywawlwauyhG J&yunp: Gt hw-
Jwlwywbwyhb 4syunnpp Gwbwytbp v,-ny, wuwjw

v1 = Puvg, vy = Pv; = P%vg, -+, v, = PMvg

Vo, V1, Uy, hwonpnuiuitnigini0a wbajwlnid 60 Uwnpynyjwa npu:

@tnntid 43. Gpt p;; > 0, www gnynipinth nLh thwy z hwywbwyw-
OGwyhG y6yunnp, nph hwdwp Pv = v: Bpb v9-0 gwilugwsé hwlwlwywlbw-
Jh0 yGywnp £, www

nlirrolo P*vg =
-0 wojwonud 60 hwywuwpwlpenipyw Yblunp:

OphOwy 100. Ywnpény dbptOwlEp tnpwdwnpnn $hpdwb nlbh Gpkp
gpwubuyltbn A, B, C' pwnuwpltpnid:  Urgniuwynid 0Gpjuywgdwé G
wnyjwibtin, pb hoswhuh hwywlwywbnipgjwip dh pwnwpntd yupdywsd wy-
wnndbptOwb Yhwynbyh gjnwu Gpyne pwnwpltpnid yud yotw Gnylb pwnw-
pnild: Ghpwnpynud £, np $hpdwb dEpLOwlEph inbnwihnfudwidp sh qpwn-
ynud L opqw ybponid tbpkawatpp hwagpywlnud 6a A, B, C' punwplbnhg
nplt dGYnLA:
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ybpwnwndby GG

yuwnéywé GG A B C
A 0.7 0.1 0.2
B 0.2 0.6 0.2
C 0.5 0.3 0.2

NwhwO9ynid b wwpgb| dGptlwlEph inbnwpwfunidbt optin wbg: <wyw-
Owywbwihb yeyunnpp Gwbwytbp v,-nd, npp gnyg £ wtnwihu, pE 7 op wlg
hGswhuht E dbpLOwlbph wnbnwpwfunidp: GopwnptGp uygpnid A, B, C
pwnuwplbpnd dGpGlwlGph pwlwyp bnb b hwiwwwunwufuwbwpwn
ap, bo, o, huy n on UJUg‘ A, bna Cn: UJUhUjC_)U

Qn

Urwohl opdw ybinpontd
a; = O.7a0 + O.2b0 + 0.500,

b1 = O.lao + 0.6b0 + 0.300,
C1 = 0.2&0 + 02b0 + 0.260 :
<wywlwywluwht dwwnphgb £

0.7 0.2 0.5
P=101 06 03
02 02 02

COnhwlpwwbu v, = Pv,—1 : @

uuvarunura pULUR2G4GEN

k-pn wpgh gwolywgwd qéwiht wanpwnwpd wrebsnipntt niGh hunb-
Jwy inbupp

fn+1)=anf(n)+an—1f(n—1)4---+an_rf(n—k)+b: (25)
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Gpb b = 0, wwyw
f(n + 1) = anf(n) =+ an—lf(n - 1) +eee an—kf<n - k) (26)

wlnpwnwnd wrbsnieyntGt wojwlnid 50 hwdwube:
OphGwy 101. Yhuwnwnpytlp dhpnlwshh winpwnwpd websnipnlp

fin+1) = f(n)+ f(n=1), f(0)=1, f(1) =1,

npp YwptGlh £ gpbp Gwl dwuinphgwyhb inbupny

-G ) (1 8)-
(%)

I
— =
\_/

1+v5 1-V5 1+V5
= 2 2 2
< 1 1 ) 0

Gnypnpn tinnhg Yuinwbwbp

1+v5)  [1-v5)
=5 (5 )-( ; )]"

V-ny Gpwlwytlp wya $nibyghwtnh gdwyh wnwnpwdénipnilp, npnGp
plwywb pybpp pwginteintGt wpunwwwwnytpnd GG hpwywb pytph pwg-
dnipjwibp: S-ny Gawlwybhp (26) hwdwubre wrbsnipiwb (NdnLilbph pwg-
anupgntbp: Mwpg b, np S C V' L S-p nuuwnwny sk, pwah np f = 0 $niby-
ghw( (26)-h |nénLd t: hgnip f € .St Yhuiwpyklp

it

T 1

f—l"
£ (k)

qowht wpunwwwwnytpnuip: Lwlh np (26) wrGsnipjwb NL6nLip Bhwn-
dtipnptl npnadnud £ (0), -+ -, f(k) wpdtpltpny, www 7' owbtpwwnn
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hpwywwgtnid b thnfushwpdtp wpnwwwwnyspnus” 770 S — RFFL L
nipbldl dim.S = k + 1: Uw Gawlwyndd £, np (26)-h (nuénuibbph pwgintge-
Jntbp Gywpwgptine hwdwn wtwnp b gty S tnwpwénipjwb pwghup: Un
Gwwunwyny (26)-p gptibp dwunphgwhb inbupny

a, a

1 n—2 *°° On—k4+1 On—F

R 0 0 f(n)
0 1 0 fn—1)
0 0 1 =
- - fln—k)
0 0 0o - 1 0
fn+1)
_ f(n)
Fn—k+1)

Uunwgywé dwunphgh pOnipwagnphs hwywuwpnidb £
/\k+1 + an/\k + anfl)\kil + ot a,—=0:
Uwhdwbwthwydtlp wyb nEwph pbtbwpydwdp, Gpp pOnipwagnphs pwqg-
Owlnwdb nbh dhwyb wwng hpwywb wpdwwnlbn® Aq, -+ Agg1: Dhunwp-
Yelp A%, j = 1,---,k + 1 $nilyghwltinp: Ywnbih £ gnyg nwg, np A7
$nilyghwltipp (26)-h (nuénud GG: UYkhG™ {AY, - - “y AR 1} hwiwtunidpp

gonptl woywpu E: Nipgao, (26) hwwuwpdwb guwilwgwdé nuéntd Ywpkih
b 06Ywjwglt] hwnlyw] inGupny

f(n) =ci AT + oAy + -+ 1Ny

€15+, Cpy1 hwunwnniGitpp Ygunadea f(0), - - -, f(k) nyjwilbiphg:
OphOwy 102. Upyht nhuwnytbp dSppntwshh winpwnwnd wrbsnip-

JjnLlp
fin+1) = f(n)+ f(n—1), f(0)=1, f(1)=1,
npp gntp dwunphgwjhl nGupny

(") = (1 o) ()
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Uunwgywé dwinphgh ubthwywb wpdbplbna 6O

14+5 1-5
5 M T g

ﬂ@—q<“?@>+@<“;@>

1, C2 hwunwwnniGbbpp gqubbine hwdwp oguytbp f(0) = f(1) = 1
wwydwhtphg, npunbinhg

A =

Ujuintinhg

1 1
Cl=—f%=, Cg=——= .80
T T B
Nhunwpytlp wihwdwutr wrbGsnipintl

OnhGwy 103.
fln+1)=2f(n)+1, f(1)=1:
Luwu ntuntdbwuhptbp hwdwubep
0=—f(n)+2f(n—1):
Ywnybiny hoswtu Gwiunpn ophGwyntd
fn)=c2":
QunbbLp wihwdwutr wrlsniwl npLt dwulwyh (NLénLld
fln) = -1,
npuinbnhg hwiwutbrh gwloywgwé |nuénid ntbh hewnbyw| nbupp
fn)=c¢2"—1:

Ogunytiny f(1) = 1 wwydwbhg, Yunwlwlpc; =1L f(n) =2"—1:
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241. {Gunlyw| Jwndnignibbbpp yGpwpetpnud GG ophbwy 100-hh

w) Gopwnntlp Gpynipwpeph wewynunywt A, B, C' punwpGtpnid tinty
G0 hwywuwp pwlwynipjuwip wywnndbptiwasp: haswhuh®a Yhah dGpkOaw-
4Gnh inbnwpwzfunidp Gptipawpeph, snpbpwpph:

p) Qb P hwywlwywbwht dwunphgh ubGthwywO yeyunnpbtpp L
wwunwufuwOp ognwgnpoéb) gunbbint hwiwn dEpLawltph wnbnwpw?funidp
Gpynt wpwp wig:

q) hOswhup®t E 0GpLEGWaOEph nbnwpwuntdp hwywuwpwy2enieu
Jh&wynty:

n) Urwlg ogundbint pbnptd 43-hg gnig wwy, np hwdwywpgp thown
Yaw Gnylb hwywuwpwyenipwb yhawynt™ woywiu uygplbwywb yhawyhg:
242. Qunlb) htnlyw| dwunphgbbnh hwywuwpwyzenigjwb yeyunnpbtnp *

w (03 05 (06 01

07 0.5) Plo4 09)
01 03 0.2 02 08 0.2

@lo4 07 01), mlo4 01 02
05 0 0.7 04 0.1 0.6

243. 8nyg wwy, np gwiywgws (2 x 2) Ywpgh P hwywOwlwlwiht dwun-
nhgh hwiwp = = (1, —1)7-0 ubthwywb Ytyunp £ Uwwgnig| ptnptd
43-p 2 X 2 Ywnpgh dwunphgtbph hwdwn:

244. "hgnip hwiwywngh hwywlwywbwhb dwuinphgb £

0.3 0.5
r=(57 o3)

Lvg = (1,O)T: <wpybp P vy yeyuinnpOtpp dhisk npwlp hwapayaka hw-
Jwuwpwyrenipjwb ysyuinnph hbuin®™ uinnpwytunhg htwnn Gpyne Ghah £unnee-
jwip:

245. Lnu6t| Gwfunpn fulnhpp, Gpb

0.6 0.1
P= <0.4 0.9> '
246. Luwlunpn Gpynt fuGnhpGtpnud wwwgnigty, np (1, —1)%-p ubthwywo
Jtyuwnnp £: Qunltp hwiwwwunwufuwl ubthwywb wndGpp: POswtu ophbwy
92-n1y, gnyg tnwi, np wyn Gpynt nbwpbpnid pbnptd 43-p &hpwnn E:
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247. Gpbt tu wuon NGty (wy wnpwdwnpnipntl, www 80% hwdwbw-
Ywinipjwip Gu Jwnb B ynGGOowd jwy unpwdwnpneegnilt: Gpb Gu wjuon
dewy B0, www 60% hwjwiwywOnipjuip Gu qunp YnGbows jwy wpw-
dwnnpnipjntb:
w) Anpb; hwiwywpgh hwywbwywbwyhG dwuwnphgp:
p) Gpb Gu wyuop nibGY (wy wpwdwnpnigntl, www hbswhuh® hwyw-
Gwywbnigjwdp Gpkp op htwnn hd tnpwdwnpnepntbp (wy Yihah:
@) COnhwlpwwbu, hGswhuh®™ tninynuwiht hwpwpbpnipjwip Gu nlbGy
(wy tnpwdwnnnipntb:
248. Cniywnd Ywl hwgwhwunhy Jwdwenn tpep $hpdwdbn” XY, Z:
Uikl wdhu X -hg qaniibtp YuwnwpnnOtph 40%-p uyunid GG qGnuibbp Yw-
inwnb| Ywd Y-hg Ywi Z-hg (hwywuwp pwlwynigjuwip): Liwlwwbu® Y-h
30%-p L Z-h 20%-p uyunid GO qOnLdOGp Yuwnwpty gnubbphg (hwywuwp
pwlwyntpjwip):
w) Anpb; hwywltwywbwyht dwwnphgp:
p) b ytipen 2ntywb hGswhuh™ hwpwpetipwygnigiwdp Ypwatuyh:
249. Snyg wnuw, np gwiywgwdé shwynp dwwunphg hwywlwywbwhb dwwn-
nhg t: BEnpGd 43-h wlnnwibtphg n°pp ghawn sk dhwynp dwuinphgh hwdwp:
250. 8nyg wnwy, nn hwyjwlwywlbwhb dwunphglbph wpunwnpuwip hwyw-
Gwywbwihb dwuwnphg E:
251. Nhgnip
0.1 05 0.2
P={03 0 04
06 05 04

w) Pwjwpwpnt™d £ P dwuwnphgp ptnpbd 43-h wwhwGelbnho:

p) 8nyg twy, np P? Swunphgp pwywpwpnid b phinpbd 43-h wwhwg-
GGphG: Oguwgnnétiny wju wpnynibpp™ gnyg wnwg, np pngnn v hwyjwbwyw-
Guyhb yGYwnnpbtph hwdwn

lim P"v = x,
n—oo

npinbn z-p thwy hwywlwywbwhG Jeywnnt t, nph hwiwp P2z = z L
Px = x:
252. Lni6b| htnlywy wlinpwnwné weGsnipniGbtnp

p) f(n+1)=4f(n—1), f(0)=0, f(1) =1,
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Q) f(n+1)=6f(n) +7f(n—=1)+6f(n—-2), f(0) =1 f(1) =
1, f(2)=3:

MATHEMATICA-k 4PUAUNUL

MATHEMATICA Spwgpnid wlnpwnwnd wrbsnipntbubpp Ywpbip £ ne-
6ty RSolve[egns, f[n], n] hpwiwany: Lnistlp

a(n) =3a(n—1)+1, a(l) =1

wlnpwnwnd wrbsnienilp:
NLakGap

In[1]:=| RSolve[{a[n] == 3 a[n-1]+1, a[l]==1}, a[n], n]

Ouftl=| {{aln] »% (-1+3M}}

Lnusthp UGY wy wrbsnipntl

In[2]:=| RSolve[{f[n] +f[n-1] == £[n+ 1], £[0] =0, £[1] == 1},
£[n], n]

Ouf2=| {{f[n] - -

14. UUSrhSh Q64U nNvNiUL ULLU3NFLUASU3hL SEULH

Snpynt n-pn Yungh A L B pwrwyniuh dwunphglbp wojwinid GO Gowa,
bt Ygunbyh P hwywnwndbih dwunphg wjGwhuhb, np

B =PAP .
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Gnynt Gdwlb dwuwnphglbtn nbGl Gnuyb pGnupwagnhs hwywuwnnedbbpp:
Ohgnip A-0 pwewyniuph dwwphg E: Geb YgnGyh wjbwhup P hwyw-
nwnébih dwuphg, np P~1AP dwuwnphgt woynibwagdwihb E, wwyw wuntd
G0, np A-O0 Yunth E pbptp waynibwgdwihb wbuph:
Nhgnip A dwunphgp Ywptih E pbiptp wayniowgédwihb wkuph, wjupGpd®

P~1AP =D,

npntn D-0 wayniowgéwiht dwwnphg b Uuwnbnhg A dwuwnphgh hwdwp
Yuunnwlbwbp htunlyw) yeppniéneenibp

A=PDP':

@tnptd 44. Gpb A-0 (n X n) Ywnpgh dwwphg b, www hbunlywy
wonniibtpp hwiwndtip Ga.

e A-0 Ywptih £ pbipt) wayniwgdwhlb wnkuph,

e A-0 nibh n hwwn génptl woywiu ubthwywb ysyuinnpotp:

@Btnptd 45. Gpt A-O Yunbih b pbpbp wayniowagdwiht inbuph, www
P dwunnphgh unibtpp™ A dwwnphgh génpbl woywiu ubithwywb ysyunnpatna
60, huy P~ AP woynihwagdwihG dwwnphgh giuwynp wolyniGwgsh wwp-
ntpp A-h ubthwywb wpdtpbbpl GO:

OnhGwy 104. Yhunwnpytlp

3 =20
A=1-2 3 0
0 0 5

dwuwphgp:

A-h ubthwywO wpdbplbpt 50 A = 1;5: A = 1 ubthwywb wpdtiph
ubthwlwl Gopwwnwpwénipiwl pwghut b py = (1,1,0)%, puy X = 5
ubthwywl wpdtpht hwiwwwunwufuwbnn uGthwywi Gopwunwnwoéntpwl
pwahut t po = (—1,1,0)%, p3 = (0,0,1)T wwpptiph hwdwfuniipp:
hOswbu hwyuinbh E, p1, p2, p3 hwdwfuniipp génnpbl woywiu t: <Guinbwpwp

1
pP—=

_ o O
O = =

1
0
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50 0
P'AP=10 5 0
00 1

Llwuwnklp, np P dwuwnphgh unibtpp Yunbih B wnbnudniutg: e

Wuwhuny, A dwwnphgp Yuntih £ pepbp wayniowgéwihb wnkuph, Geb
Jnipuwipwbsnip ubthwywt wpdtph hwOpwhwwywb L Gpypwswthwywb
wwuwnhynipyntbbbpp hwdpbybnd G0: Pwgh wyn, pwOh np tnwpptin ubthw-
Ywl wndtplbtpht hwiwwwwnwuuwlnn ubhwywb yeynnpbtpp génptl
wlywiu 60, www ghawin £ hGnlywyp.

@tinpkid 46. Gpb A (n x n) Yupgh dwuwphgl niGh 7 hpwphg wwpptp
ubthwlwl wpdtplbp, www wyb Yupbih £ pepgp waynibwagéwihb inkbuph:

OnhGwy 105. Nhgnip

A:

= O O

1
0
-1

co = O

7

A dwunphgb nubh Bpbp hpwnhg tnwpptp uBthwywb wpdbplbn™ A = 4;2 +
\/§; 2—V3L nupEa0 wyb Yunbh B pepGp woyniwgéswiht wnnbuph: <wpyb
wya P dwunphgp, npp A-G ptipnud B wynibwgéswiht wnkuph:e
BEnpLU 46-h hwywrwyp wlnnwdp &hpwn k.
OnhGwy 106. Nhgnip
30
A= ( s 3> _

20wyws A-h A = 3 ubthwywb wpdtpp Ypyhwwwwpy k, uwyuyb wib Yuw-
nGih b pbpGp woyniGwgéwihl wnbuph (wb wpnto waynibwgéwiha E):e
OphGwy 107. TYhgnip
-3 2
(27,

A dwunhglb nibh Gpynt wwwnhynipjudp A = —2 ubthwywo wpdtp: Uw-
Yuwyb wyu ubthwywl wpdbph ubhwywb Bopwwnwpwdénipnibp deY swthwGh
b, htnlwpwp Gpynt génpblb woywiu uGthwywb $nibyghw hGwpwynnp sk
qunbt: Uwwnphgp hGwpwynp st pepk; waynibwqdwihb wnbuph:e
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OnhGwy 108. Nhgnip

D

Il
= O W
N —
= o O

A twuwnphgh hwdwp hpwywawglts, A = PDP~! ybpnidnipyntl, npinkn
D-0 waynibwgéwiht dwuwphg £ Unwgywd ybpinionipjul oglntpjwip
hwpyty A'1%°-p: A dwwnphgh ubthwlywl wpdbplbnt 60 A = 1;3: A = 1
ubthwlwl wpdtpht hwiwwwwnwuuwbnud &0 Gpyne génptl wlywlu ubk-
thwywt yeywnptbp” 1 = (—1,2,007, 25 = (0,0, )7, puy A = 3
ubthwywb wndtphl dshuyl 06y v = (1,0, 2)T: Wuwhuny

-1

0
pP= 0 , D=
1

N O =

2
0

S O =
O = O
w o o

Wuhtpt A = PDP~': Wuwnbnhg A2 = PD?P~! L, plnhwGpwwbu,
A" = PD"P~1: {Ginlwpwp®

3100 %(3100 o 1) 0
A0 = pplOp=1 — 0 1 0f:e
2(3100 o 1) 3100 -1 1

Uwhdwbnid 24. A = (a;;) dwwnphgt wojwinid 60 ns pwguwuwlywa
dunphg (A > 0), bpb a;; > 0 L ppuywt dunnphg (A > 0), ek a;; > 0 :

@tnptd 47. (MEppnt) Geb A-0 (n X n) Ywpgh npwywb dwwphg E,
wuwjw

* p(A) >0,

e p(A)-0 A dwunphgh ubthwywb wndtip t,

e gnjnipyntl nOh wybwhuh > 0, & = (21, - - ,’In)T, x; > 0, nph
hwiwp Az = p(A)x :

Wu ptnptip plnhwGpwgynid b OGwb ng pwgwuwywb dwuwnphglbph
hwdwn® [pwgnighs GapwnpnLpjwip.

Btinptd 48. ($pnpbGhniu-MEppnG) Gpt A-G (n X n) Ywngh ng pugu-
uwywl dwuphg £ W hGg-np pOwywb m pyh hwdwn A™ > 0, www ghown
G0 Gwunpn pinptdh wlnnidbbpp:
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Thunwpytbp wyu pEnptliltph Yhpwenigintbbbphg.
OphGwy 109. Jhfwywagpwywb dhghywynid wlhpwdtunnignib £
wrwowlntd gplwhwuwnb] hGunlywy dGénLeiNLlp

7 = Tr(AGY B)

06¢ N-Gph nbwpnid: Z-0 wojwOnd B0 yh&wywgpwyw gnidwp: G0-
pwnnyntd £, np G-0 (n X n) Yunpgh npuywb dwwphg t, huy A, B-0 hw-
dwwwwnwuuwbwpwn (1 x n) b (n x 1) Yupgh dwwnphgbtip: Mwpgnepjw
hwiwn GGpwnptlp, nn G dwunphgp Ywptih E pepbp woynibwgswiht wnku-
ph' G = PLP~!: nuakGp

Z =Tr(APLNP™'B) = Tr(LN P~'BAP) = Tr(L" D),

npintn D = P7!BAP: D Swuwphgh wuwppbpp Gawlwytkp d;;-nd:
p(G), A\, Ap—1-ny Gpwlwytbp G dwuinphgh ubthwywb wndtipltpp

Z = ,O(G)Ndll + )\f/dQZ + tt + Aév_ldnn =

oo (s (55) on (355) o)

<!
p(G) ’

Lwlbh nn

www
Z ~ P(G)Ndna N — o0

COpEpgnnhb wrwownynid Gap Gniyb Gnwbwyny niuntdbwuhnb)

1 os
1 s /)’

dwuwnphglbpp, npuntbn o, s,v,q >0 : e

v v

v
1 00
01 ¢
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253. Qunlbp wa P dwuphgp, npp ipdwé A dwwnphgp phipnud B wlynt-
GwgdwihG wnkuph: <wyyt; P~ AP wpunwnpwip

1412 10
l“')A_<—2o 17>' p)A_<6 —1)’

100 2 0 —2
pA=[01 1|, mAa={0 3 o0
01 1 00 3

254. Muwngb|, pt htnlyw; A dwwnphgltiphg npp Ywpbih £ pbipt woynt-
Gwadwihl wbuph: Ywlywl wwnwufuwGh nbwpntd hwpyt P~1AP wp-
wnwnpwip

19 -9 —6 1 4 —2
wA=1{(25 —-11 -9 ], pA=1]1-3 4 0 |,
17 -9 —4 31 3
50 0 00 0
gQA=(15 0], mA=10 0 0],
015 30 1
2 0 00 2 0 0 0
0 -2 00 0 -2 5 —5
WA=1 9 o 3 0 DA=149 o 3 0
0 0 1 3 0 0 0 3

255. Ohgnip A-G (n x n) Yunpgh dwwnphg b L P-0 hwywnwnpdbih b Uyw-
gnigb| hbuinlywy GniyGnipyntbbBpp

w) (P~1AP)? = P~1A2P,

p) (P~1AP)F = p~tAkp gwllwgws phwlywb k-h hwdwn:

256. Oquytiny Guifunpn fulnphg hwayty

1 0
10_ _
w) A%-pbpb A <_1 2>,
1

0 18
6— =
p) A%-p tipt A (_6 _11>,
3 2 =3
g A%pbpt A=| -3 -4 9
-1 -2 5
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257. hgnip

a b
(1 1),
8nig wnwy, nn

w) A-G Yupbih t pipkp woynbwgéwihG wnkuph, ek (a — d)? + 4bc > 0,
p) A-0 sh Ywnbih t pbpt) woynGwgéwiht wkuph, tpt (a — d)? +4bc < 0:
258. hgnip A dwuphgp Yuntih b peptp waynibwgswhl wnbuph b wyl
ntah Ghwjt £1 ubthwywG wpdtplbn: 8nyg wwy, np A% = E:

259. Ohgnip A dwuwnphgp Ywnbih b pbptbp wayniowagdwiht wbuph b wjl
ntGh shwyt A = 0; 1 ubthwywG wpdtplbn: 8nig wwy, np A% = A:

260. Yhgnip A-O Yuptih b pbptp woynibwgéwihb wbuph: 8niyg wwg, np
bpt A-0 nioh dhwyt A = 1 ubthwywb wpdbptbp, wwyw A = A1

261. 8nyg wnwy, np ng gnnjuiywb hwynwnbltun dwuinphgltpp s60 pGpynid
wayntbwgdwihl ntuph:

262. 8nyg wwi, np tph A-0 Jupbih b pbptb, waynibwgswiht wnkuph L
gnjnLpintl nih A~ -p, www wyb GnyGwbu upbih b pepb; woyntGwgswihG
wnbuph:

MATHEMATICA-h qQ,ruluruL

A dwuwnphgp ptiptop waynibwgéwht wnkuph: UGYyntowgdwht dwun-
nhgh gifuwynp waynibwaghép Ywquidws b dwwnphgh ubithwywl wndtip-
GGnhg

2
e
o} //N;

7)

Inf12}=| &A=

=y,
oo
NDMDWDN
HokHFEW

{values, vectors} = Eigensystem[A];
diag = DiagonalMatrix[values] ;
% // MatrixForm

Out[15]/I MatrixFormr
( 14.9901 0 0 0
Lo 4.72699 0 0o |
L0 0 ~1.27955 o |
Lo 0 0 0.562502
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Wa dwuwnphgp, npp A-0 pbpnid b woynibwgéwiht wbuph Yugiwé E
A dwuwnphgh utithwywb ytywnnpGtphg

In[16]:=| ch = Transpose[vectors] ;
% // MatrixForm

Out[17]l/MatrixFormF
(0.278736  -0.217944  -0.847457  -0.713683
| 0.411127  0.454619 0.407251 -0.406348 |
10.797578  -0.796445  0.179532  -0.00537884 |
10.342272  0.333911 0.289363 0.570534 )
Uwnnigtlp

In[18]:=| Chop[ch.diag.Inverse[ch]] // MatrixForm
Out[18]// MatrixFomF

.f
i

hg\.LnH
DD
Gl
552 5 B
—_————

Spywd dwunphgp Ywptih E dhwbqwdhg pbntp wayniwgéwihb wnku-
ph’ oquytiny JordanDecomposition|A] hpwdwlhg, nph wwunwuuwp
Gnynt dwunphglbp G0° 5 L s: Spwd A dwunphgp OGpyuywgynid £ A =
75771 wnbupny: Gpb A-0 Ywpbih b phpbp woynbwgdwihG wnkuph, www
s-p wayntbwagéwyht dwuwnphg £

/n[19]= A= {(41 21 2]’1 (21 4/ 2]‘/ {2/ 21 4}]‘;
{j, s} = JordanDecomposition[A];
{j // MatrixForm, s // MatrixForm}
-1 -1 1
0 1 1
1 0 1

ou21j=| |

’

o
—_——
e
o O N
o N O
o0 O O
—_——
——

Uwnnigtlp

Inf22]:=| (Jj.s.Inverse[j] // Chop) == A

Out[22]=| True
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QLNFh EPPNNMA
E4uLhAGU3UL SurusnrE3NFLLEGN

15. U4UL3UPr uprsunr3uL: ynch-c4ursh
utluduvurnrE3nrLe: vnNeU: GRULY3UL
uviuduvurnreE3niue

Uwhdw@nid 25. X qéwiht nnwpwdénipntalb wodwnud 60 kYl pnbuwa
tnwnwénipniG, Gpb

w) gwiywgws z,y € X wnwpptph hwiwwwunwufuwbnipjwb ok E
nnUntd hpwywb phd, npp Gawlwynid &6 (x,y)-nd L wodwOnd &0 x,y
nwnnGph ulwywp wpunwnpuy,

p) ybpp O2dwé hwiwwwwnwufuwbnipntbb odinjwé E hEunlyw| hwun-
YnipinLabbpny gwawgws 2,y € X nwpptph L A € R pyh hwiwn

1.(2.y) = (y.2).

2.(x+y,2) = (,2) + (¥, 2),

3.(Az,y) = A(z, y),

4.(x,x) >0, b6pE z # o, L (0,0) =0:

OphGwy 110. R™ géwhlt wnwpwdénipnlnd © = ($1,~~-,$n)T L
y=(y1, -, yn)" wwpnpbph uyuywn wpnwnpuip uwhiwlkop htunlyw
Utnw

(x,y) = x1y1 + - + TpYn.

np0 wojwonud GO EJlpnbywa ywd nhyughG ufwywn wpnwnpwy: 8nig
wnwbp, np wjt odindwé E ysplnid uwhdwbywdé pninp hwinynepntGbspny
1. (ﬂf/y) =r1nt T TpYn =11+ F YTy = (yvx) :
2. bpb z = (21, -+, Zp), WWW
(2’} +y7 Z) = (.1?1 + yl)Zl +- (xn + yn)zn =
= (w121 + -+ Tnzn) + (Y121 + - F Ynzn) =
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= (2, 2) + (y, 2) :

Az, y)

4. (v,x) =22+ + 22,

npuntinhg hwnlnud £ ybpohlt hwunynipynibn:

R"™ q6wh0 vnwpwdénieyntbp EYY hnbuwt ujuygwp wpunwnpwiny,
Yopwlwytlp E™-ny:e

R™-n10 ujuywn wpwnwnpuwip Yuntih b uwhdwob) 0wl wy Yepw:

Ophwy 111. R? géwhG wnwpwsnigninid z = (x1,22) Ly =
(1, y2) wwpptiph ujuywp wpnwnpwip uwhiwbip htnlyw] Yenw

(,y) = z1y1 + 222Y2

8nig tnwlp, np wb odnywé £ 1-4 hwunynipntbltpny:
1. (z,y) = v1y1 + 2222 = Y121 + 2Y272 = (y, 1) :
2. 6pt 2z = (21, -+, 2,)7, www

(x4y,2) = (x1+y1)z1 + 2(z2 + y2)22 =

= (2121 + 22222) + (Y121 + 2y222) =
(z,2) + (y,2) :

3. (Ar,y) = (Az)y1 + 2(Az2)y2 = AM@1y1 + 222y2) = (7, Y)

4, (v,z) = 22 + 222 > 0 : e Lwfunpn ophGwynid uwhiwGyws
ujupywnp wpunwnpwip Ywpkih £ plnbwbpwgbb] hGuinlyw Gnwbwyny:

Ophtwy 112. R™ géwiht nwpwénigniinud z = (zq,---,x,) L
y = (Y1, yn) Wpptph ufuywp wpnwnpwip Ywntih b uwhiwitip
hGunlyw| Yepw

(ﬂf,y) = W1T1Y1 + -+ WnTnlYn,

npwintbn w; > 0 pybpht wodwinud 6O YppeaEp: Uju Gnwlwynyd Ywrenigdwd
EJyhnbuyjwlb rnwpwénipintGb wodwanid 60 Yrrughl EYypnbywa nnwpwénip-
Jnil: e

Gpb Gwfunpn ophlwynid w; pYtphg nplkkt dEYp |hGh pwgwuwywb Yud
gnn, www uywpywp wpunwnpw o winwtu uwhdwb sh uwpbh (hGsnc®):

OphGwy 113. R? qéwiht tnwpwénigyniinid @ = (21, 19, 23) Ly =
(1, Y2, ¥3) twppbph uywywp wpnwnpjwp uwhdwattp heunlyw Yepw

(z,y) = x1y1 — 2T2y2 + T3Y3
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8nig tnwlp, np 4. hwwnynipnilp wnknh snibh: Gpb, ophtwy, = = (1,2, 1)7,
Wy
(z,2)=1-1-2-2:241-1=-6<0"

Uw Gwbwynid £, np R? qéwjhl tnwpwénipgntp Ytpnhhzjwy uugwn wnp-
nwnpuwiny Eyyipnbuywb tnnwpwénignilb sk: o

Uwhdwanid 26. Ohgnip z = (21, -+, 2,) € R" LA = (aij), 1,5 =
1, n uhdbuiphy dwwnphg E:

n
Q(xla T ﬂfn) = Z A5 T3 5

1,j=1

pwqliwlinwdl wojwinid 60 pwewyniuughl éb: Pwrwyniuwihb L0 woyw-
anud 6O ppwlwa npnaqwé, Gpb Q(1, - - -, ;) $nLlyghw ptnnilnud B dhwyb
nnwlwl wndtplbn pninp £ # o nwppbph hwdwn:

OphGwy 114. gnip A-G wybwhuh (17 xn) Yupgh uhdtinphy dwinphg
E, nph0 hwiwwwwnwufuwOnn pwrewyniuwiht dLp npwywb npnpdwé t: R™
géwiht nwpwéngnlind © = (21, -+, 2,) by = (Y1, -+, Yyn) wpptiph
ujuwywn wpunwnpjwip uwhdwobap

(@,y) = Z AijTilYj -

ij=1

Uwnnigb) 1-4 hwunynipynibbtpp:

Gpt A = F, wwyw uwhdwOJwdé uywywn wpunwnpuip EYyhnbuwl
uywywn wpunwnpuil E: el A-0 waynibwgdwiht dwwnphg £, nph giluw-
Jnp waynibwgséh ypw gnbynid &G wq, - - -, wy, npwlwl pybn, www uwh-
dwojwé ujwpywn wpunwnpuwip hwdpybnud b oppbwy 114-nud uwhdwo-
Jwéh hbun:e

OphGwy 115. Uwuwgnigh, np P> géwiht wnnwpwénipintbnid uwywn
wnpwuwnpuwip Ywptbih £ uwhdwbb] hBnwy Yepw

(f.9) = f(=1)g(=1) + f(0)g(0) + f(1)g(1) :
8nig tnwlp 1-4 hwwnynipntbbbph &20wnpwnwghnip)nilp.
1. (f,9) = (g,f), pwlh np pdtiph pwqiwwwnyniil odnyws t
nGnwnfubihnipjwl hwwnynipjwip:
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2. 8nyg wwlp, np (f +h.g) = (f.g) + (h, g): NLOLGR
(f+h.g) =

= (f(=1) +h(=1))g(=1) + (£(0) + h(0))g(0) + (f(1) + h(1))g(1) =
(f(=1)g(=1) + f(0)g(0) + f(1)g(1))+
+((=1)g(=1) + h(0)g(0) + h(1)g(1)) =
=(f,9)+(h.g):
3. 8nyg nwlp, np (Af,g) = A(f,q): Nlkap
(Af.9) = M (=D)g(=1) + Af(0)g(0) + Af(1)g(1) =

AU (=Dg(=1) + F(0)g(0) + f(1)g(1)) = A(f, 9) :

(f. /) = f2(=1) + f2(0) + f3(1) > 0:

Ujuintbinhg
f(=1)=f(0) = f(1) =0:

Pwlh nn f-p sh Ywpnn nbbGwy Gpyniuhg wiybip wnpdwwn (hOsnt®), www
=0
Ophlwy 116. Ms 5 géwiht tnwnwdénipjwl

A — <a11 CL12> B— <b11 b12>
az; as )’ ba1 a2
wnwnppbph uywywp wpunwnpwip Ywpbih B uwhdwlb), hGuinlyw Yepw
(A, B) = a11b11 + a21ba1 + a12b12 + azzbas :
Uwnniab): e

Ophbawy 117. Cla,b] qéwiht wwpwénigwl f, g nwpptph ufuguwp
wnpuwnnuwip uwhdwObOp hEnlw; Yepw

b
(f,9) = / f(x)g(x)dz
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8nig tnwbp 1-4 hLumUanJnL[JUbnh L20wnunwghnipynclp:
b

. (f.9) / f(@)g(z)dz —/ g(z) f(z)dx = (g, f) :
b
(f+g,h) _/ (f(z) + g(x))h(x)dr =

/ f(@)h(z)dz + /bg( Jh(x)dr =
= (£ 1)+ (g )
<Af,>=/b<xf< d:c—A/f )z = \(f,9)

()= /f Ydx > 0L (f, f) —[ f2(x)dx = 0 wyb L Shw)b

wjb nbwpniy, et f = 0:e

BEnptd 49. Swlywgwé Yy hnbujwl tnwpwénipntbnid &hywn GO he-
nlyw) hwywuwpnegyniabbpp (z,y + 2) = (z,y) + (2, 2),

(2. Ay) = M. y),

(z,0) = (0,2) =0:

BEnptd 50. (Unyp-Cywngh wahwywuwnpnignit) EYYhnbywb nwpw-
6npjwlb gwlywgwsé x, y nwppbph hwdwp wnbnh nubh hEnlyw; wohwyw-

uwnntpjnLlp
(z,9)* < (z,2)(y,y) :

OphGwy 118. hgnip C[0, 1] gdwyhl tnnwpwénipynLlnud uywywn wn-
wnwnpwip uwhdwOyws b hoswbu ophbwy 1M17-nul: f(z) = 1 L g(x) = =
dnibyghwlbph hwdwp unnigt Un2h-Gwngh wihwywuwpnipinibn:

NroGap
! 1

(f, f) Z/OlfQ(x)dxz./Oldx: 1,
(9:9) Z/Ong(x)dx:/le?dx:%
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huywwbtu
(f.97=1< (L Nlgg) =1 %=
, = - , ,g)=1-—=—":e
g 7 = 9,9 373
Uwhdw@nid 27. X géwht tnwpwénipnt0a woywanid GG anpduwynp-
Jwds nwpwénipynib, Gpb
w) gwlywgws x € X inwpph hwiwwwwnwuuwbntpjwb ke £ npywd
ns pwgwuwywa hy, npp Gowbwynid GG ||z]| L wbqwinud G0 2 wwpph Gnpd,
p) JGpp G2wé hwiwwwwnwuuwbnentllt odinjwé b hEuinlyw hwwn-
ynipyntbbbpny
1. ||z|| > 0, Gpt = # o, L ||o]| = 0,
2. [|Azl| = | (|l
3. ||z +yl| < |lz|| + [|y]| (Grwolywos wehwywuwpmpni):
OphGwy 119. Npwtu A € M, ,, dwuwnphgh Gnpdp uwhdwObGp htunb-

jwy
n

1A= 3" lay]
ij=1
ns puwgwuwywb phyp: Uwnnigklp 1-3 wpuhniltpp
1. [JA|| >0L]||4]| =0 A=0,

2. [AA[ =) Pail =AY lagl = |A]]A]L

1,j=1 4,J=1
n

3. |A+ Bl = lay +biil < > (lag| + [bis)) = [|A]| + ||B]| : o

ij=1 i,j=1
BLnptd 51. Swiywgwsé EYy hnbywb tnwpwdnipnLh

lz]] = v/ (2, 2)

Gnpdany Gnpdwynpywé tnnwpwénipynth E:

[BEnpGUh hwywrwy wannwip £hpwn sk (inbu Jupdnipinit 276):

Gpb ||z|| = 1, www z nwppt wadwand G0 dhwynp (Grpdwynpywe)
wnwpp: Swiywgws = # o nwpph hwdwp Hi_ll wnwnpp Shwynp t:

Uwhdwntd 28. Lnpdwynpqwd wnwpwénipjulb z, y nmwpnpbph htrw-
Jnpnipyntt wajwalnid 60

d(x,y) = [|z = yll
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dGonpnilp:
OphGwy 120. “hgnip P, gdwyhl tnnwpwénipjwl p(z) = po + p1x +
o paa”, q(x) = qo+qrz+- -+ gpa” wwpnpbinh uywywn wpunwnnjwip
uwhiwOyws £
(ps Q) = poqo + -+ Pngn
ontpny: p(z) = 1 — 222 q(x) = 4 — 22 + 2%, r(z) = o + 222
puquwbnwattph hwiwn hwadty (p. q), (g.7), [|q]]. d(p, q) 0GoNLRINLO0G-

np:
NLOGGp
(P.q) = pogo + P1q1 + p2gz2 =1-4+0-(=2)+(-2)-1=2,
(q,r):4-0+(—2)-1+1-2:0,
lgll = V(. q) = V42 + T2 =21,
d(p.q) = [lp—dll = ||(1—2ﬂc )—(4—2ﬂc+w N =[] =342 3% =

VOB A B (87 =22 e

[Btnpkd 52.(Unyh-Cywpgh wahwywuwpneygnia) Swltywgwd Yy hnbuwl
tnwpwontpjwl x,y wnwnpptph hwiwn ghon b hGnlyw] wihwywuwnntp-
jnLlp

(@, )l < l2[] Iyl -

263. Lwpbih” b R? qéwihG tnwpwénignlanud = = (z1, 22) %y = (y1, y2)7
wnwnppbph uyuywp wpunwnpuwip uwhdwtb] hGunlyw optapny
w) (z,y) = 11y1 — 272Y2,

R) (:L’ ) - 2$1y1 -+ Sl’gyg,

Q) (x 3/) = T1Y1 — T1y2 — T2Y1 + 3T2Y2,
m (z.y) = z1y1,

k) (z,y) = 3513/1 - 3023/2,

Q) (z,y) = =Tyi + z3y5:

264. R? q6wjht tnwpwénipnilnul z = (1

x ) = (y1,y2)" wwnntiph
uquywn wpnwnnwip uwhiwijws b (z,y) =

xr1y1 + w2y2 opklpny:
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z = (-4,3)",y = (0,5)" wwnntnh hwown hwayty (2, y). [|z]], d(z. y)
uténignLbbtpn:

265. R? qéwht nwpwsénigniinid = = (21,22, 23) 7,y = (y1,%2,93)7
tnwnpbph uywywp wpunwnpuwp uwhiwbqws b

(x,y) = 2191 + 222y + T3Y3
optpny: = = (8,3, —1)T, y = (=5,4,9)T wwpptiph hwdwp hwyyty

(@,9), ||, d(z, y) dGénLenLGOGND:
266. LUwpbh® t M5 5 qdwhl tnwpwénipynilniyd

Y a1 by [ G2 bo
() e-( )
wnwnppbph uywywp wpunwnpuwip uwhdwb) hGunlyw optapny

w) (A, B) = ajaz — baby + c1co — dido,
p) (A, B) = ajas + dids,

267. M3 > qéwihl tnwpwdnpinLinLd

Y A b1 [ a2 bo
= a)e- (i)
wwppbnh uywywn wpunwnnuip uwhiwodwé t (A, B) = 2aqaz + boby +
c1co + 2d1dy opklpny:

/(-1 3 (0 =2
= (4 A)e-(07)
dwuwnphglbiph hwdwnp hwydty (A4, B), ||All, d(A, B) dténignibOtpp:

268. C'[—1, 1] géwht twpwéniginlGnud f, g tnwppph uywywn wpuwn-
nwip uwhdwOywé B hGinlywy Yspw

(f,9) = /1f(l‘)g(a:)dx:

f(@) = 2%, g(x) = 2 + 1 $nibyghwatinh hwown hwadst (f,g). [ f],
d(f,g) dGénipynLGObNP:
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269. P, qowih( tnwpwénipntanud p(z) = pg + prz + pea?, q(z) = qo +
q1x+q2x2 wnwnppbph uywywn wpunwnpwip uwhdwojwé B hGnlw Yepw

(p.q) = Poqo + P11 + P2g2 :

p(x) =1—x+32% q(x) = z — % wwpptph hwdwn hwaysy (p, q), [l
d(p, q) 0GéNLRINLLOLND:

270. "hgnip X EJYyhnbuywl tnwpwsénipywb y inwppp L a hpwywb phdp
quuyws 60: (x,y) = a wwydwht pwywpwnpnn 2 twppbph pwgdneeynilp
X-h Gopwwnwnwdénipntb t, pE° ns:

271. Lwpbh” £ M, ,, géwhl wnwpwoénipntanid ujwpyjwp wpunwnpjwip
uwhdwlb| hEinlwy Yepw

(A,B) =Tr(BTA):

272. Uwuwgnigh| wihwywuwnniginiip guwiywgws f,g € Cla, b] $nily-
ghwGph hwdwp

( / bf(x)g(x)dx>2 < / " Py /abgz(x) .

273. Uwwgnigb] wahwywuwnnieynilp gwlyugwé aq, - -+, ay, b1, -+, by
hnwywh pytph hwdwn

n 2 n n
<Zakbk> < Zai bi :
k=1 1

k=1 k=

274. Uwwgnigt| wihwdwuwnnipntip guwougws 1, - Tyy Y1, 5 Yn,s
a;r, hpwywl pytiph hwdwn

2

n
E aipTiyr | < QiR T; T

n n
aikYilYk | 5
ik=1 i k=1 i k=1

npintbn A = (a;;) dwuiphgp uhdtuphy b L Gpwony 6GJwé pwrwyntuwhl
aLp npwywb npnywé E:
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275. Uwwgnigb|, np gwOlwgwé tYyhnbuywlb tnwpwénipnilned wnbnh nibh
htunlyw| hwywuwpnipintbp

2 +yl? + llz — yl1* = 2||=]]* + 2/ |yl|* -
276. Uwwgnigty. npwtugh R Gnpdwynpywé tnwpwénipinibned hGwpwynn
thGh uwhdwbG] twppsph uywywp wpunwnpwy, wbhpwdtbun £ L pwdw-
pwn, nn wjn nwpwénigwb gwiywgwé z, y tnwnptph hwdwn wnbnh nibG-
Ow hEnlw) hwywuwnpnigntbp

llz +yl? + llz = yl1* = 2(||=]]* + [|ly]]*) :

Ahunwnyt) uyupgwn wpunwnpjwih hGunlyw) uwhdwbnidp

1
(. y) =7 (lz+yll® = llz = yll*) -

277. Uwwgnigl| wohwywuwpniginibp (f, g € Cla, b])

<. / (fla) + g<x>>2> " ( / b f?(x)dx> o ( / b g%x)d:c)

278. Swlywgwsé aq, - -+, a,, by, -, b, hpwyw pYytph hwdwnp wwwgnt-
gt wihwywuwpnipintp

n 1/2 n 1/2 " 1/2
) "<(59) " ()"
k=1 k=1

k=1

1/2

279. SUJUUUJQLUG L1y 5Ty Y105 Yn hﬂwuwu Ial‘l.bnh hLUljUJn wujwignt-
gb| wlhwywuwpnipintlp

1/2
n
Z aix(wi + yi)(xr + yr) <
ik=1
1/2 1/2
n n
< Z Qi T Tk + Z ik YiYk ;

ik=1 ik=1
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npnbn A = (a;;) Gwwnphgp uhdtwphy E, huy pwing s0Jwé pwrwynt-
uwlhb alp™ npwywb npnywé:

16. sUPPGMrk OPERNANLULNIER3UL GULUDUNE:
orPNLNMPUUYLNMYUS ~FULNLU:

Eduihnbuwl nwpwénipwlb w, v (u, v # o) wnwnppbph Yugqiwd wiy-
JnLb uwhdwbnud GG
(u,v)

[l 1]l

dténipynLlp (hwiwdwyls Unh-Cdwngh wohwywuwpnipjwl | cos 8] < 1):
EJyrthnGuwl tnwpwénipjwl w, v nwpptpt wodwanwd 60 oppngnawy,
Gpb

cosf =

(u,v) =0:

BEnptd 53. (Ynpwanpwup ptinptd) v L v lnwppbpp YhO6G oppngnlwy
w0 L dpwyb wyb nGwpentd, Gpp

[l + ol [* = [Jul* + [Jv]|* -

Ahgnip u, v-0 hwppenipiwb Ypw npws tpyne yeyunnpGten 6o (v, v €
RQ): Gpb v-0 gpnnyuiywl sk, www © ysyunnpp unbih £ oppngnbwy wpn-
Jywintkp v yeywinnph ninnnipjub ypw® wnbu Y. 14: Unwgwé yehyunpp
Owlwytbp proj,u: Lwnphg hwubwlwih k, np

(u, v)

projuu = (Ese,

npwtin (u, v)-ny Gpwlwyywé t R2-h Edythnbuwl uyuywnp wpunwnpjwin:

!
1
1
1
!

o -
proj yx=2y, A>0 y proj x=2y, A<0
ay. 14

\J

\/
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Wu qwnwihwpp Ywnbh £ pnhwbpwglb) gwoywgwé tdyhnbuwb
wnwnwéntpjwl hwdwn:
Uwhdw@nid 29. Yhgnip u, v-0 U EYyhnbuyjwl nwpwénipjul wnwp-

nbp 60 L v # o0: u nwnph oppngnlwy wpnyblighw v nwpph Ypw Yubywikop
Proj,u = Eif:; v nwipnp:

Gpb ||v|| = 1, www proj,u = (u,v)v:

OphGwy 121. Yhwwpyklp R? qéwiht tnwpwénipnilp EYyhnbuwa
uuiywn wpnwnpuiny: <wpyti u = (6,2, 4) wwnph oppngnbwy wpnjty-
ghwa v = (1,2,0) wwpph Yypw:

wlh np (u,v) =10 L [|v]* = 5, www

10
projyu = 3(17270) = (2740) -

Luwlunpn ophGwynid u—proj,u = (6,2,4) —(2,4,0) = (4, —2,4) tnwppp
oppngnbwy t v = (1,2,0) wnwpphG: Uw wnbnh nibh gwilugwé nbwpntd:

BEnpty 54. Yhgnip u, v-0 U Yy hnbujwl tnwpwdnipjwb tnwnptp G
L v # o: Un nbwpntd

(u — proj,u,v) =0,

wybho
(u.0)
(v,v)

UL Y&Epw wuwd, pninp hwnpwynp Av yywnnpbtphg u-hb wikbwdnwunp
proj,u ysyunpl £ (Gy. 15):

d(u. proj,u) < d(u.\v), A #

»
Ll »

proj yx y Ay y
ay. 15

OphGwy 122. hgnip C[0, 1] vwpwénipjwlb f, g twppbph uuygwn
wpunwnnuwip uwhdwOywé t

ugwaéfumqu
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optlpny: Gunlk| f(z) = 1 $nilyghwh oppngnlw| wpnjtyghwt g(z) = =
nwnnh Ypw:

Nuakap (.9 12 ;

. 9
projgf = (g,g)g = 1/340 = 24@ e

Uwhdw@nid 30. EYyihnbuywl nwpwénipwb S hwdwmunipt woyw-
Onud GG oppngnluwy hwdwfunidp, Gt S-h pninp wwpptpp hinfuwnwpé on-
pngnlw| GG: buy Gt S-h pninp wrwpptpp 0wl dhwynp G0, www S-G
woywanud 60 oppnanpiwy hwdwfunidp: Gpb S-p pwghu b, wwyw wyb woyw-
Gnud 6O hwdwwwunwufuwlbwpwn® oppngnaw; pwqghu L oppnlnpdwy pwqhu:

Ophlwy 123. Yhuwwpybhp R™ qéwht wwpwoénipniop EYy hnbuwl
ujwpywn wpunwnpuwiny: Coaptngnnhlt wrwownynid Gap hapbnipnyb uwnnt-
gt|, np R™-h tnhwywhG pwghup oppnlnpdiwy t:e

OphGwy 124. "Yhuwnpytlp R? géwihG tnwpwénipnip EYY hnbuw
ujupywnp wpunwnpwiny: 8niyg wnwlp, np

hwiwfuntipp R3-h oppnbnpdw] pwghu £ huluwwbuy,

(vl,vg):—%+é+0:0, (Ul’v3)23_\2/§_3_\2/§+0:0’
(02,03)=—§—§+2—\9/§=0:
UjanthGunl
ol =5+ 5 +0=1 lleall = /5o + o+ o =1,
losll = /5 +5+5=1:

Ujntu Ynnihg, wptih E gnyg twg, np S-p génpbl woywiu hwiwfuncdp
L:e
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‘Lwifunpn ophGwynid S hwdwfudph gdnpbl waywiunipintbp Yunth tp
sunnigbi|, pwbh np &hpwn B hGunlywp.

@tnptd 55. Gpt S = {v1, -, v, }-p V EYYipnbuwl twpwéntpwl
gnnjuywb tnnwppp swywnnibwynn oppngnOw) hwdwfunuip b, www wyb gén-
nG0 waywfu b Gpb dimV = n, wwyw n ng qpnjuiywb nwpp wwnnibwynn
gwllwgwéd oppngnlw] hwdwfunidp oppngnlwy pwghu k:

Onphlwy 125. Yhgnip P gdwih0 tnwpwénipyntlned ujuwn wpuwn-
nuin uwhdwOyws b haswtu ophGwy 117-nud: Uwinnigbg, np S = {1, z, z2,
2%} hwdwpuntipp oppnGnpiwy ke

OphGwy 126. gnip C[0, 27] géwihG nwpwénieinLlnud f, g wwn-
nptnh ujwywn wpunwnpwp uwhdwbayws t

27

(f,9) = f(z)g(x)dz

0

ontbpny: 8nig wwy, nn
S = {1,sinx, cos z,sin 2x, cos 2z, - - -, sin nx, cosnx}
hwiwfuniipp oppngnlwy E: hujwwbu

(sinmzx, cosnx) =0

(sinnz,sinmz) =0, (cosmx,cosnz) =0, n#m:
Uwywyl S-p oppnOnpdwy hwdwfunidp sk, pwGh np

27
H1||2—/ dx = 27, ||sinnz||? = || cosnz||?|| = 7 :
0

OppnOnpiw] hwdwiunidp unwGwint hwdwnp hwpbwdnp £ S-h jnipwpwG-
sjnip tnwipp Gnpdwynpt: Uythwjuin k, np

1 1 1 1
S={—,——=sinz, — cosx, — sin 2x, — cos 2,
{\/QW NS N Nz VT
1 1
-+, —=sinnx, — cosnx}
N NG
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hwdwfunidpp oppnbnpdw) E: e

Lptbp oppnlnpiw; pwghuh npny wewybinipntbbtn ng oppnbnpiwy
pwaghuh GYwwndwdp: Yhgnep u, v-0 U EYYhnbujwb nwwpwénipjwb tnwppkn
60, huy S = {e1, -, e, }-0° Gpw pwghup: YgunGyth wylwhuh wy, -« -, Uy,
U1, 5, Un quns nn

U=Ue] +  + UpCp, V="01€1 + "+ Uply :

<wytilp (u, v) ujuywn wpnwnpwin

n
(U, U) = (U161 + -+ upen,vie1 + -+ Unen) = Z (ei7€j)uivj :

ij=1

Uunwgywé wpryntbpp hwidbdwwntp ophlwy 116-ntl uwhdwOywé ubwpywn
wpuwnpjwih htwn: Gt S pwaghup opplnpiw £, www (u, v) wpunwnpwil
wybh wwng wnkup nibh

n
(u,v)zz €i, € )UV; Zuvl

ij=1

(Wwuwnwuuwop hwitdwuntp Yy hnGuywb ujwywp wpunwnpuwih hGw):

hOswtu ghuinbbp, w; Ynnpnhbwwnbbpp gunbtint hwdwp wohpwdtwn b
(ntét géwyh0 hwywuwnnuitbph hwdwywng: Gt S-p oppnlnpdw; pwghu
b, wyw w;-6ph hwpynidp wohwitdwun hbunwbndd E:

@tnptd 56. Gpt S = {e1,- -, e, }-p U EYYipnbujwl twpwénipwl
opentnpiw] pwghu E, www w wwppp S pwghuntd nibh hEnlyw; O6pYw-
jugntdp

u = (u,er)er + (u,e2)ea + -+ + (u, €,)e,

(u, e;) pUtp0 waywinLd GG Snphbh gnpéwlhgllip:
OphGwy 127. Qunlt| uw = (5, —5, 2) twpph YnnpnhGwnbtpp

3/5\ [-4/5\ [0
S ={u,uz,us}={(4/5 . 3/5 |.|0|}
0 0 1

pwghunty:
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S-p oppnOnpdwy E: NLOBGp
(u>u1) =-1, (U, u2) =—7, (U,U3) =2:

WanthGwnl, ©v = —uy — Tus + 2usz: e
Nhgnip R-p EYyhnbuywl vnwpwénipint t b e; € R, @ = 1, m: Op-
wnwnythp Qpuwdh npnzhsp

(e1,e1) (e1,e2) -+ (e1,em)
Gler, - en) = | (400 (el (o)
(ema 61) (emy 62) o (e’rrw e’rn)

@tnptd 57. Npwtugh {ey, - -, e, } hwidwlunwpp (hGh génpbl wo-
Ywiu wohpwdtywun b L pwdwpwp, np G(ey, -, €,,) # 0:
OphOwy 128. 8nijg wnwbp, np E™ Yy hnbujwb wnwpwdénipjwb

S ={e1,eae3} ={(1,2,3)7,(0,1,2),(=2,0, )7}

hwdiwfunidpp génpk0 wlOywiu E:

NG
(e1,e1) =14, (e1,e2) =8, (e1,e3) = 1,
(e2,62) =5, (ea,e3) = 2,(e3,e3) =5,
14 8 1

Gler,eses) =| 8 5 2| =35043248-10-28-200=152#£0: e
1 2 5

Ophowy 129. Cla,b] qéwhl nwpwénienLOnLy ujuywn wpuwn-
nuwip uwhdwOywé B hGinlyw| Yspw

(f.9) = / Fl@g(o)dz, f.g € Cl-11]:

8nig tnwlp, np
Sl = {f17f27f3} = {17297'1:2}
hwdwfunidpp génpbt woywiu £ C[—1, 1]-nuy, huy

Sy = {l,sinz,cosz, - --,sinnzx,cosnc}
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hwiwfunwipp” C[—m, 7]-nud:
NLGGGp

(f1. /1) =2, (f1, f2) = 0, (f1, f3) = 2/3,
(f2,f2) = 2/3> (f,f:’)) =0, (f3>f3) = 2/57

2 0 2/3
G(fi,fosfs)=| 0 2/3 0 |=-16/45+0:
2/3 0 2/5

So hwdwfudph hwiwp nobGp

G(1,sinx,cosx, - -, sinnzx, cosnx) =
2r 0 0 -+ O

o PRI Bt
o 0 0 -

funphnipn GOp tnwihu wu nGuwGynibhg pbbwpytp ophtwy 74-p L 184
Jwndnipynibp: e

OphGwy 130. Npwbugh R EYyipnbujwl nwpwénigywl {eq, - -, e}
hwdiwfuntdpp |h0h génp60 Ywiywy, wGhpwdtwn £ L pwdwpwp, np

G<€1="'7€m) =0:

Nhunwpytbp hbunlyw gdwhb Yndphbwghw

m

E cie; =0,
i=1

npuntinhg

3
S

m
6]7 Ci€; C; ejaei):()v 3217"'7771:
=1 =1

Uunwgywé hwiwywnpagh npnzhsp Qpwdh npnzhsh E:
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Gpt {e1, - -, €, } hwdwfunidpp génptit Yuiuywy b, www nhinwpyywé
qéwhl YndphGwghwh intinh nibh hGg np ¢y, - - -, ¢ pUGPH hwdwip, npnGghg
agnlt d6Yp qpn sk: Uw hp hbEpphl Gowlbwynid E, np unwgywé hwdwlywngl
nLbh ng gpnyuywib (niéncy, wyuhbplb Qpwdh npn2hsp gnn E:

<wlwrwyp, et AGpwdh npnzhsp gnn £, wwyw unwgywéd hwiwywngl
nh ng qpnyuiywb jneénuy, hGsp Gowlwynid E, np wnpdwé hwidwfuniipp
qgonptl Ywfujwy E:e

280. Qunlt] lpywdéd ysyunnplbph Yugiwdé waynibp

3 5
UJ)U: <4> y U= <_12> ) bfab (U,U) = U1V1 + U202,

1 2
pu=1|1]|,vo=1-2|,tpb (u,v) =uivs + 2usvs + uzvs,
1 2

1
@ f(a) = . g(0) =, bt (£.9) = | f(@)gla)d:
—1
281. Qulb| proj,u, proj,v wnwnpnkpp

1 9 1 0
w) u = o ] v=11 R u = 3 o= 1| —1
-2 1

282. hgnip u = <;1 , U = (_22>: 8ng wnwyl, nn w,v wnwppbpp

oppngnbwy 60O, bpb (u, v) = uv1 + 2usve: Oppngnlw’] GG wyu twppkpp
E? tnwpwénipyntlnu:

1 1 2
1 —1 1

283. Qunlb| = = 1 Y= 1 z = 1 wnwppbphb oppngnlwy
1 1 3

L Gnpdwynpywé wnwinp:
284. 8nyg wnw| htnlyw| wnwppbph oppngnbwinipntip L hwdwfuntdpp
Lnwglty dhGsk oppngnlw) pwaghu
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1 2
) -3
2 |- NE P)
-3 4

w)

DN = = =

285. {bGunlyw| hwiwfudptnp [pwglb) thGsk oppnGnpiwynpywé pwghu

1/2 1/2
2/3 1/3

w () (s )m2] [ 22

2/3 —2/3 s 1

286. Qunltb| u = (0, —4, S)T wnwnnh0 oppngnbwy pninp tnwnnpkipp:

287. Mwnqgb|, pb hGnlw| hwiwfudptphg n°nb E oppngnlwy, oppnbnpiwy
ywa k| ng d&Yp, ns E° gjnLup

—6 2
w (V) (S et s ] o]
0
V/10/10 0 0 —31/10/10
0 0 1 0 _
U o 1o 0 )
3v/10/10 0 0 v/10/10

288. 8nug wuwy, nn {(:g;g) , <—C(s)‘isr100>} hwdwfuntipp oppnOnpdw E:

289. Qunlb| = wnwpph Ynnpnhbwuwnbbpp B oppnlnpdw] pwghunty

_ 213 3v13
1 13 13
wx=<>ﬁz{ |
2 313 2/13
13 13
1 __3
V10 V10
2 0
p) r = _2 7B = { 0 ) 1 9 0 }'
1 0
3 1
V10 V10
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3 4
5 5
5 | 0
Qr=|(10|.B={| % 2 0]}
15 1
0

290. Uwuwgnigbi|, np Gpt = wwppp oppnagnlwy| £ wy, - - -, uy twnnbph,
www wjl opengnbuwy t lin{uy, - - -, w,y, } gowht twpwéntpywl guwwgws
nwpph:
291. Oquydtny Qpwdh npnzhshg hGunnwgnunt) tpdwdé hwiwiudptph géw-
Jhb Ywiudwénipinibp tnpjwé I showlwypntd

w){2z — 1,2z + 1,2}, I=[-1,1],

p){ﬂ?, lz[}, I =[-1,1],

q){x3,x2|x|,x}, I=10,1],

r}){3337352|x|>$}7 I'=[-1,1],

b){xklvxk27 o '7ka}> ki 7& kja i #]7 I= (avb)> b>a>0,

Q{ePrT, oo aMePIT P2 L. g2 eP2T L ePRT L. Tk ePRT Y

m; > 0 wadpnng pdtip 60, p; # p;, i # j. I = (a,b):
292. Ohgnip {uy, us, -, U p-p R™-h oppninpiw| hwdwfunuip £ Uww-
gnigbl, np gwlywgwsé v € R™ wnwpph hwiwp &hown b PEubh wihwywuw-
pniginLap

m
lol[> =) (v, ui)? :
=1

293. hgnip {uy, ug, - -, Uy } hwiwfuniipp oppninpiw| pwghu £ R™-nud:
Uwwgnigb, np v € R™ gwlywgwé wnwpph hwiwp ghpin b Mupubwgh
hwywuwpniginiGp

[[oll? = [(v, w)[* + [ (0, u2) [P+ -+ [(0,un)]?
294. Uwuwgnigty, nn
u+ vl = [[u— vl

hwywuwnntpintbp wnenh ntbh wyb L Shuwyb wyb nGwpndy, Gpp w, v Lwppkpp
onppngnlwy GG:

295.8nyg www, np {v1,- -+, vk} géNPLEO wolwiu hwdwfudph Qpwdh npn-
2hsp npwiyui k:
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17. A&PUU-EUPNSh OMERNANLULUSUUL BULULL

Ahgnip B = {vy,- -+, v, } hwiwpunwipp V' EYYihnbujwl tnwpwénte-
Jwl nplt pwghu E: YwenigtGp Gnp® B’ = {wy, -+, w, } pwghu htinlyw
Gnwlwyny

(1)27101) (U37w1) (U37w2)
wip = V1, W2 = V22— w1, W3 = V3 — w1 — w2,
(wy,w1) (wy,w1) (w2, w2)
w, = v, — (Un, wl) wy — (Un, 'wZ) Wo — -+ — (’L’n: wnfl) W1 :
(wh ’w1) (wQ, 'wz) (wnfl ) w’nfl)

Yuwptih E gnyg wwy, np B/-p V' tnwpwénipywlb oppngnbw| pwagpu E: Uyt-
LG, Gpb
e Wi

C il
www B” = {uy, -, u,} hwiwfunidpp Yiphth V' inwpwénipjwl oppnlnp-
dwy| pwaghu b lin{vy, ve, -+ v} = linfuy, ug, -+ ug}:

QénpE0 woywu hwiwfudph oppngnbwiwgiwl wjuwhuh GnwOwyh
wbjwnd GO Qpwd-Cihnunp oppngnlwwgiwl Gnwawy:

BLnptd 58. 8wlywgwd Yytpowynn swithwbh EYYy hnbuywb tnwpwénip-
JnLbnid gnynepynth ntbh opplnpdwynpywd puwghu:

OphGwy 131. Yhunwpyklp R2-h htwnlyw] pwghup

s =i(1)(2)

Uhpwrtlp Apwi-Cohnunh oppngnlwjwgiwl Gnwawyp

w1 = v = 1
1 — V1 — 1 9
Wy = vy = 2w1) (0N L1 -1/2
? ? (w1, wr) ' 1 2\ 1 12 )
B’ = {wy,ws} hwiwfunwipp R%-h oppngnlw| pwghu b LnpdwynptGp
unwgywd hwiwfuniipp

== (1) = (I2).
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Us

== (1)

B" = {uy, us} hwiwfuniipp R2-h oppnnpiwynpywé pwghu b (wnbu Oy
16): Nawnpnieintd nwipdbtlp wyb thwuwnh ypw, np Gpb oppngnbwwgdiwl
tnwlwyp Yhpwettp {vo, v} pwghup hwiwn, www Yunwgyh shwigqw-
dwjb wy) Wwwnwufuwb: e

[
1 1 1 1
“F 57 ==
V2 Nz 2z
(011) (1r1) - N
((’/ up Uz,
V2 i ! \'
| :
-1 1
-1 1 B''={u, w}"
B={v1lv2}
ay. 16

Ophlwy 132. Yhunwnytbp P> gdwihl tnwpwénipiniln

o) = [ pelgla)ds

J—1
uyuywn wpunwnpuwiny: Ps-ntd nhunwnytbp hbunlyw) pwghup
B = {U17U27U3} = {1,]),2’}2} :

B hwdwfudph OYwwniwdp Yhpweblp Qpwd-Cohnunh oppngnbwiwgdw
Gnwlwyp:

, 0
wyp = v, = 1, wgzvg—wwlzx——lzx,
(wq,w) 2
(Ug wl) (U’g wg) 2 2/3 0 2 1
0 = UV — =t =2
s s (w1 wl) (ZUQ w2 2 v 2 2/3.17 v 3



Uunwgywé hwiwfunidpp Gnpdwynnkbp

1 \/g \/g 2
U = —=T, ug = ——= (3" —1) :
2= 5% = 55l )

B” = {u1, ug, uz} hwdwfuniipp Po-h oppnlnpiw) pwghu b Uju puqiw-
nwulbnt wojwbnid 6O LEdwanph Gnpdwynpywé pwquwGnuwoGin:e

OphGwy 133. Ywrenigh) v, vo twppbpny 60wd qéwht pwnwOph
oppninpdwynpywd pwahup, Gt

1/2 1/2
V] = 1 , Vg = 0
0 2

<G | unnwgbl, np v L v tnwpptipp gonptb woywfu GG: YUhpwretind oppn-
gnOwihqughwh Bnwlwyp Yuunwbwbp

1/2 2/5
U] = 1 ,ug = | —1/5
0 1

Wuwhund, {u1,us} hwdwfunidpp lin{vy, va} qéwiht tnwpwénipwb op-
pnOnpdwynpdwé pwghu ke

296. <bunlyw) hwdiwudptphg n°nb £ oppnbnpdwy: <wlwrwy nbwpntd, bpb
hGwpwynn E, Yhpwrt] Qpwd-Cohnunh oppngnbwjwgiwl Gnwlwyp

o () (i (5)-(12):

o1 (D)- (o (2) (2

297. <Gunlyw) hwdwudptphg n°nb £ oppnbnpdwy: <wywrwy nbwpntd, bpb
hGwpwynn E, Yhpwrt] Qpwd-Cohnunh oppngnbwjwgiwl Gnwlwyp
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~——— Wl
4 .

q){<1 1 2>T<1 L)y

V6 Ve V6 T\V2T V2 '

298. <Gunlywy hwdwudptphg n°nb £ oppnbnpdwy: <wlwrwy nbwpntd, bpb
hGwpwynn E, Yhpwret] Qpwd-Gihnunh oppngnbwjwgiwb Gnwlwyp

(@) () ()
() () ()

V2 oovaN (vava ) 1 1
’“(7’0’0’7) ’<0’7’70> (‘5@‘55) ¥

299. Qpwui-Gihnunh oppngnbwjwgiwb tnwbwyp Yhpweb) hGunlyw|; hwiw-
fudptiph OpYwwndwdp

o) ()]

4 1 0 0 1 1
0 0 4 1 0 1
300. "Yhgnip
0
1 0
ul(O),uQ % ,u3<0>:
0 . 1
V2

OppnGnpdwynnty {u1, uz, uz} b {u1, us, uz} hwiwfudptpp:

203



301. Thgnip

( 11 )T ( 2 3 )T

= =T T = , U= T T == :

V5 V5 V30" /30

8nyg wwy, np {u, v} hwiwpunwipp oppninpdw b R2-nud (u, v) = 3uiv; +
2u9v9 ujuywn wpunwnpuiny, uwywt oppnlnpdwy st tnhwywiht uywywp
wnunwnnuwiny: Oppnbnpdwynnt:

302. P, qéwhl tnnwpwénipnibnid ujupywnp wpunwnpwip uwhiwajwdé k
hGunlw| Ytpw

p(x) = ap + a1 + axx?, q(x) = by + by + baz?,

(p,q) = apbo + a1by + asbs :

Lbunlyw hwdwfudpbphg, n°nb E oppnbnpiwy: <wywrwy nbwpntd” Yyhpweb)
Qpuwui-Gohnwunh oppngnlwjwgiwb Gnwbwyp

2 2 _
w){x\/gl,x J:/a% 1}, p) {z% 2% + x, 2% + 20 + 1},
e L R GEiN SR TR )

303. R2-nii ujuywn wpunwnpuip uwhiwGywé b hbnlyw; Yepw

Uy U1
U= , V= , (u,v) = 2ugv1 + ugvs
Uz ) V2 )

Qnpwdi-Gihnunh oppngnlwjwgliwb Gnwlwyp Yhpweb)

(4)-Ga)

hwiwdph GYuwwndwdp:

304. R3-nii ujupgwn wpunwnpjwip uwhiwOyws b (u, v) = ugv; +2usve+
1 1 1

3uzvs oplpny: OppnGnpdwynpty {| 1|, | 1 0)} hwdwfuntu-
1 0 0

PD:
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305. P; géwjh0 tnwpwdénipntnid uyuywp wpuwnpuip uwhiwajwé b

ra) = | pe)a)ds

onklipny: Oppnanpdwynpt {1, z, 2%} hwdiwfunwipp:
306. Moo qéwihl nnwpwonipnland ujuywn wpunwnpjwip uwhdwOyws E

Uy U V1 V3
UZ( )7 U:< . (U, v) = w101 + ugv2 + uzvs + Usvg

us Uy V3 V4

optGpny: Mwngb, pt hGnlyw] hwdwdptphg, n°nb E oppninpiwy: <wyw-
rwy ntwpnid” Yhpwet] Qpwd-Gihnunh oppngnbwjwgdwl Gnwlwyp

2 2
w){<1 O) 0 3 0 0 }
0 O ? l ) ) ?
3

2 2
3 3

w
W=

2
3

2o 0) (00) (1 1): ( o)

307. Ywnrnigb] htunlyw) nwppepny 60Jwé qdwihl punwlph oppngnlwy
Pwghup
w)y (1,2,2,-1)7T, (1,1, -5, S)T (3,2,8, 7)T
p) (17 17 -1 _2) (5 8 )T7 (37973 8)
9 (2,1,3, —1) (7 4, 3 3)T (1,1,-6,0)T, (5, 7,7,8)T:
308. Lwnnigh) hbmhjw[ hwiwutr hwljuJULunqh (nténLibsph géwihl nw-
pwoénLpjwl oppnlnpdw| pwghup
w) 2z1 + o — 623+ 224 =0 P)x1+x0—23—24=0
T+ 220 — 33+ 41y 201+ 10 — 203 — 224 =0
$1+$2—3SL’3+2J}4 :
309. Wgnip S = {uy, -+, u,} hwdwfunwipp génptb Yuiuw U EYyih-
nGuwl nwpwoéntgintnil: LYwpwagnpt, Gpwyd-Gohnunh oppngnlwjwgiwl
GnwOwyh Yhpwrdwl wprynibpp S hwdwfudph GYuwndwdp:

Wl

MATHEMATICA-h qQ,ruluruL

AQnpwi-Gihnunh oppngnlwjwgiwb Gnwlwyp Ywpbih £ hpwywbwglb)
GramSchmidt[{vy, -+, v, }]
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hpwiwah ogOnipjwdp, npp wpdws {vy, -+, v, b hwdwfundpp (Wwipuw-
nhn sk, np wjb |hGh génpb0 woywiu) dLwhnfunid b {wy, - -, u, } oppn-
Onpdwynpwé hwdwfudph: Wn hpwdwbp gunbynid £ LinearAlgebra‘Ortho-
gonalization‘ |pwgnighs thwpbpnty:

h

pwywlwglbbp Gpwé hpwdwlp
{v1,v2,03} = {(2,-1,2)T, (0,2, )T, (1,0, —1)T}

hwiwfudph hwiwn: Npwbu ufwygwnp wpnwnpwy panneadnud B R3-h kY-
UthnGujwl uqugwn wpuwnpwip

In[1]:=

ouf2l=

[

In[3]:=

outf3)=

In[4]:=

Out[4]=

Cc

In[5]=

out[5)=

206

<< LinearAlgebra’ Orthogonalization’;
{u1, uz, u3} =
Gran‘SChIMdt[((zl _11 2}! (ol 2/ 1}/ {11 0! _1}}]

2 1 2 2 1 Vs 2 4
T Jr Or Y A O 4 - 7 r-
u 3 3 3} { V5 A5 3 345 345 3

wnnwgtbp, np unwgywdé hwdwfunwtdpp oppnlnpdiwy £

{ui.u1, u2.u2, u3z.u3, ui.uz, uj.u3, uz2.us}

{ll ll ll Ol O’ O}

Lnuyb hwdwlwngp Ywnbih £ oppngnbwjwglb] wrewbg Gnpdwyn

{u1, u2, uz} =
GramSchmJ.dt[((Z, _11 2}/ (ol 21 1]’1 {11 0/ '1}]'1
Normalized - False]

2 4
{{21 ’11 2}! {OI 2! 1}! {11 gl ’75}}

wnnigblp

{ui.u1, v2.u2, u3z.u3, uj.uz, uj.us, uz.us}

9
{9, 5, < 0, 0, 0}

nGnt



Wdd oppngnbwjwgdiwl tnwlwyp Yhpwretlp

nv=1Lwv=2x+1lvys=0’-z—1,vu=2"+z

$nibyghwlbph GYwwndwdp: Uywywnp wpunwnpuip uwhdwOtop

Infé]:= | GramSchmidt[{1, 2x+1, x2_x-1, x3+x},
1
InnerProduct - (Jl#l #2 dx &)]
Out= {;,Ji . EJE (L., EJZ 22 .
V7 2 2N 2 '3 2\ 2 5

1
(vi,vj):/ viv;de

—1

P, géwih0 vrnwpwénipnibnid ujuywn wpunwnpuip uwhdwOjwé b
hGswbu ophGwy 130-nud: Lnyl {vy, v9, v3, v4} hwiwluniipp oppngnlw-
Lwglbbp wyu Gnp uywywn wpunwnpuwih Gyuwwndwdpe

In[7]:=| GramSchmidt[{l, 2x+1, x2 - x- 1, x3 +X},
InnerProduct -
(PadRight [CoefficientList[#1, x], 4].
PadRight [CoefficientList[#2, x], 4] &) ]
Out[7]= {1, X, x2, x3}

Ahwnwpytbp hbnlyw) génpbt Ywiuw) hwdwfunwipp: GramSchmidt||
hpwiwp sh hwyunbwpbpnid génpbl Ywfujwénipnilp

In[8]=

outf9)=

dat = ({0, 0, 1.},
{1., 0, 0},
{~0.12988785514152842, 0.3997814966837186,
0.5468181006215335},
{1.013982920708332, -0.02721531177817664,
-0.18567966396292607} } ;
GramSchmidt [dat]

{{0, 0, 1.}, {1., 0, 0.}, {O., 1., 0.}, {0., -1., 0.}}
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Wa nbwpnty, tpp hwdwfudph twpptph YnnpnhOwwnObpp pUGP GO (L
ns pE uhdynbtn) L wwhwboynid t hwdwfunidpp oppngnlwiwglt| Yy h-
nGuwl uywywp wpunwnpuwiny® Ywpbh £ oguwgnnét) o6y wyp hpwdwa,
np0 wju nGwpnid wpfuwwnnid t, hoswtu hwnyo t

In[10]:= | Householder[dat]

ouf10)=| {¢o0., 0., -1.}, {-1., 0., 0.}, {O., 1., 0.}, {0., 0., 0.}}

EJythntuwl trnwwénipjwlb w wrnwnpph oppngnbw| wpnjtyghwl v tnwp-
nh Upw Yupbih £ gt Projection|u, v] hpwdwny

In[11]:=| Projection[{6, 2, 4}, {1, 2, 0}]

ouftf=| (2, 4, 03

18. orEPNANULUL UuUSrprsLEGN

OphGwy 134. 2'y/-ynnpnhOwwnwywl hwiwlwngp unwgynid b zy-
ninnwayntt nEYwpuywb Ynnpnhbwunwywb hwdwywngp uygpbwytunh
OYwwniwdp dwdwgnygh ujwpht hwywewly ninqnipjudp 6 wayniny
wwnbiny: Qb zy L 2’y" ynnpnhOwwnwywo hwdwywngtpnud @ Yswnh
UnnpnhGwwnlbph Yuwp:

Q@ Ytwnh Ynnpnhawwntbpp hwdwwwwnwupuwb Yynnpnhbwnwyw hw-
dwlywpgbipnud Gwlwytop' (z,y) b (2, y'): hswbu huynlh E,

2’ =z cosb + ysinb
/

y = —xsinf 4+ ycos¥,
ywd dwuinphgwihb wnbupny

'\ [ cosf sinf AN
y )  \ —sinf cosf y )’

cosf sind
P_<—sin9 cos&)

Ahunwnytlp
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dwuwnphgp: <wpytap PPT, PT P wpunwnnwiGtpp

ppT cosf sinf cos —sing\ (1 0
~ \ —sinf cosé sinf cosf J/  \0 1

prp_ (cos 6 —sinf cosf sinf\ (1 0)
~ \sinf cosf —sinf cos@ )  \0O 1)°
Wuhtpt PPT = PTP = E: Uu wrbsnipintlp hGwpwynpnipintl £ twhu

hwyyty P dwwnphgh hwywnwnpép” P~ = PT, nph ogUntpjwip Ywpbih
(2, ) ynnpnhGwwnbbnt wpunwhwynty (27, y') YynnpnhGwwnbbpny

v\ _ o1 (2 _ pr (2 _ [cosf —sind x
<y>_P (y/>_P <y/>_<Sin€ cos 0 y'
Jwd hwdwywpgh inkupny
x=1a' cost — 1y sinh

y=a'sinf+1y cosf:e

Uwhdwand 31. A pwrwyniuh dwwnphgt wojwOnid GO oppngnluy
dunnphg, brb
AAT = ATA=F:

@BLnptd 59. Mhgnip A-0 pwewyniuh dwunphg E: <Gwnlyw) wonnuibbpp
hwdiwnpdtip GO

e A dwunphgl oppngnbwy E,

e A dwunphgh untbtpp Yugdnud GG oppnOnpdwynpywé hwdwiunidp,

e A dwunphgh wnntpp Ywganid GG oppnGnpdwynpyuwé hwidwfunidp:

OnhGuy 135.

1 1
VRV
A=1 0 0 1
1 1
vz w0

A dwuwnphgh wnntna GO

11 T 1 1 T
e1=|—,—,0 , eo=1(0,0,1 T, e3=|—,——,0 :
' <\/§ V2 > 2= 0.0D% & < 2 V2 >



NLGbGp
(e1,€2) = (e1,e3) = (e2,e3) =0, (e1,e1) = (e2,e2) = (e3,e3) =1:

LGinlbwpwp A-0 oppngnbwy dwwnphg E: Uwinnigti, np A dwwnphgh unibtpp
Lu Ywqunid 60 oppnOnpdwynpywé hwdwfuniip:e

Ahgnip B = {v1,v2, -+, v, } hwdwfunidpp V' EYYyhnbuywl twpw-
6nipjwlb pwghu b Wuh(pl, gwOywgwd v tnwpph hwdwp YgunOyto wybwp-
uh ag, -+, a, RYEN, NNV = aq vy + - - -+ ap vy, BhpwnnbOp, np B/'D aky
wy| pwghu b Lo nwppb wyn pwghunid nibh o, - - -, o), YnnpnhGwwnlbp: P-
nd Opwlwytlp B pwghuhg B’-hG wGgdwl dwuwnphgp: NubkOp
(-, /)l = P(ay, -+, a,)T: bpb npubu uywywn wpnwnpjwy no-
nnLitGp whwwiht ujuywn wpnwnpwip, www hbswhup™o whwp £ 1hoh
P dwuwnphgp, npwtugh |[z|] = [[Pz[]: Mwpqyntd £, np wnwhuh hwwn-
Untpjwdp odinywé GO oppngnbwy dwunphglbipp: UYLiha, tpt B L B’ pw-
ghubtpp |h06G oppnOnpiw], www wigiwl dwuwnphgp wOwwiwb Yhap
onppngnlwy (unnigby):

310. Mwpgbi, pE hGwnlyw) dwwnphgltnhg npnbp GO oppngnbw) dwuwnnphgltn

1 1
w)IO )ﬁ_ﬁ
0 1) Pl o)
V2 V2
0o 1 L S S e 0
NG Z 6 B
@10 0], m| 0 % n
1 1 1 1
00 35 eI A
L1111 1 0 0 0
1 1 1
%—%66 0% 3 0
b)111 5,q) 1
2 6 6 % 055 01
1 1 1 1
5 5 ¢ 0 == 35 0
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311. 8nyg wwy, np htwnlyw; dwunphglbpb oppngnbw 60 6 wwpwdkunph
gwllwgwd wndbph nbwpnud: <wpyb dwunphglbph hwywnwnpdbtpp

cosf) —sinf 0 1 0 0
w) | sinf@ cos® O |,p) | 0 cosf —sinf
0 0 1 0 sinf cosf

cos@ 0 —sind
Q) 0 1 0
sinf@ 0 cosf

312. a, b, ¢, d hwunwwnniGbph hGswhuh® wndbpbbph nbwpenid A dwwnph-
gp YthGh oppngnliwg dwwnnhg

2 -1 a
A=d| -1 2 b
2 2 c

313. a, b, ¢, d hwunwwnniGbph hGswhuh® wndbpbbph nbwpenid A dwwnph-
gn YthGh oppngnliwg dwwnnhg

b4 %o
b0

A=d
b - e
b0

314. Uwuwgnigti, np A L AT dwuwnnhglbnb oppngnlwy 60 dshwdwdwbwy:
315. Uwuwgnigt, np (n X n) Yupgh dwuphgp oppngnlwy b wyb L dhwj
wjb nGwpnty, Gpp Gpw wninntpp oppnbnpdwy G:

316. Uwuwgnigh, np (n X n) Yupgh dwwphgp oppngnlwy b wyb L dhwj
wjb nbBwpnty, Gpp Gpw ynlltpp oppnOnpdwy GG:

317. Uwuwgnigby, np bpb P-0 oppngnlw) dwwnphg t, www det P = £1:
318. Uwuwgnigt|, np oppngnbw) dwwnphgl nibh oppngnbw) hwywnwné:
319. Uwuwgnigt, np tpt A L B dwwnphgltipb oppngnOwy G0, www wynwh-
upl 60 Gwl AB L BA dwunphgltnp:

320. G np onppngnOw| dwuwnphgp Yihth walynitbwgdwihi:
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321. h"0s Ywpbih b wubp oppngnbw) dwwnphgltph gnidwph dwuhl: "h-
wnwnyt; ophbwyltn:

19. UUSPPSh 264U NNHUTL ULUSNFLUASUSPL SEULD'
orrnNanuuL UusrrSkh OQLNHESUURL

Btinptd 60. Gpt A-0 (n x n) wpgh uhdtunphy dwwnphg t, www

e A-0 Ywptih b pbipt) wayniwgdwhlb wnkuph,

e A-h ubthwywl wndtipltph hwopwhwwywl wywwhynigniGObph
gntdwpp n E,

e |nipwpwbgnip ubithwywb wndbph hwbpwhwqwywb L Gpypwsw-
thwywb wywuwnhynipintbbbpp hwdwuwnp GG:

OphGwy 136. Yhuwnwnytlp hGunlyw) uhdGunphy dwwnphgp

31000
13000
A=10 0 2 1 1
00121
00112

A dwunphgh pOnipwanhs hwywuwpnida b
A=4?*N=1D*1-2)=0:

Lwiwdw)b pbnpbd 60-h A = 4 ubthwywl wndbphl hwiwwwwnwuuwoned
t 4 génpbl wOywlu ubthwywl deywnnplbp, A = 1 ubthwywb wndtpht
Gnpynt, huy A = 2 ubthwywb wpdbpht® dhwyb 06y génpbt waywiu ubthw-
ywb ybYwnnnp: Wuhbpl, dwunphgp Ywnbh b pepGp wayniwaqéwihlb inbuph:e

@Btnptd 61. Gpb A-O uhdtunphy dwuwphg £, www dwunphgh twpptp
ubthwlwl wpdtptspht hwiwwwwnwuuwbnn ubthwywb ysyunnnpltpp op-
pngnOw GG:

OphGwy 137. Yuwnwnytlp hGunlyw) uhdGunphy dwwnphgp

A:G ;))
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A dwunphgh pOnipwanhs hwywuwpnidh b
pPA) =A=2)A—-4):

A1 = 2 ubthwywl wpdtpht hwiwwwwnwufuwbnn jnipwpwbsnip ubthw-
ywb ytywnp nibh hEnlyw) wnbupp

x1:<_ss>, s #0,

huy Ao = 4 ubthwywO wpdbphlt hwiwwwwnwuuwbnn jnipwpwbsinip ub-
thwywb ytywnnp* hunlyw; inGupp

acg:(i),t;é():

8nig nwlp, np 1, x2 ubthwywb ytyunnpltpp oppngnbwy GO
(x1,29) =st—st=0:e

Ahgnip A-G (n x n) Ywupgh dwwnphg E: Geb gnintgintt nbh wybwhuh
P oppngnlw| dwwnphg, np P~1AP = PT AP Swunphgp wayntGwgdwihl
E, www wuntd 60, np A dwwnphgp Ywptih £ pepbp woyniwgéwihb wkuph
onpnhgnbw) dwwnphgny:

Btnptd 62. Gpt A-G (n x n) Ywpgh dwwphg b, www hGnlyw
wlnnuiltpp hwdownpdtp Go.

e A dwunphgp Ywnbih E pbpt; woyniowgéwiht inbuph oppngnOwy
dwwnphgny,

e A -0 nbh n ubthwywh ysyuinnpOtp, npnGp Ywginid G0 oppninpiwy

hwdwlfuntdp,
e A-0 uphituinphy dwuwnphg E:
OphGuwy 138.
4 2 2
A=12 4 2
2 2 4

A dwuwnnhglt noh A = 8 ubthwlywl wpdtip 0G4 wwuwnhynigjwip L A =
2 ubhwywl wndbp Gpynt wwwhynigjwdp: A = 2 ubthwywb wpdbphl
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hwiwwwwnwuuwOnid 60 Gpyne génpbl wloywfu ubthwywb yeyunnpbbp®
v = (-1,1,007, v = (=1,0, )T : vy, vy hwiwpudph GYuwndwdp Yh-
pwrtlp Apwi-Gohnunh opngnlwjwgiwb Gnwbwyp

< 11 >T < 11 2 >T
uyp = __1_10 U2 = | ==, — 7= — = :
VI3 NG
A = 8 ubhwlwl wpdtipht hwiwwwwnwuuwon £ vs = (1,1,1)
ubithwywb ytywinnpp, npp Gnpdwynptiinig htwnn Ynlnnibh htnlyw) inkupp
< 1 1 1 )T
U =\ —=, — /7=, — = :
V3 V3 VB

Wuwnbnhg Yuunwlwbp P oppngnlw] dwwphgp

1 1 1

V2 NCEE)

1 1 1
P=\'% ~% &
2 1

O % =

Uwnnigty, np PTAP-0 woynibwgéwihG dwwnphg t:e

322. Qunlb; wba P oppngnbw| dwuwphgp, npp A-0 pbpnud B woyniow-
aéwjhb wnbuph: <wputy P~ AP dwwphgp

31 5 3V3 —7 24
w)A“<1 3)’ p”4"<3v§ —1>’ q”4“<24 7>'

—2 0 -36
mA=|[ 0 -3 0
~36 0 -23
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323. AQunlb; wb P oppngnbw| dwuwphgp, npp A-0 pbpnud B woyniow-
qowhb inbuph:

110 2 -1 —1
wA=[11 0 mA=[-1 2 -1
00 0 1 -1 2
3100 5 -2 0 0
1300 2 2 0 0
DA=lo o000 MA=|l 0 0o 5 _2
0000 0 0 -2 2
MATHEMATICA-h  QAUAULUL

SpJwd m uhdbunphy dwunphgp oppngnlw] dLwthnfunipjuwdp waynt-
Gwgéwihl wnbuph Yunbih t peptp Schur Decomposition[m] hpwiwny,
npp yGpwnwnpdbnid E pyne dwwnphgbbn® g L ¢, npinkn ¢ dwunphgp oppngn-
Guy b, -0 woynibwgdwiht L m = gtg”: Dhunwnpytlp htnlyw| uhdsiphy
dwuwnphgp b wyb duwhnubOp wayntbwgdwiht inkuph

Inf1]=

Out[3]=

( 1 -2 4\
m=1-2 2 3 //N;
4 3 5
{g, t} = SchurDecomposition[m] // Chop;
{g // MatrixForm, t // MatrixForm}

[ 0.683688 0.602924  0.411161 )
{| 0.524972  -0.797694  0.296798 |,

(-0.506927 -0.0129304 0.861892 )

( -3.50155 0 0

{0 3.5603 0

\

0

0 7.94125 |
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Uwnigtlp, np g dwuwnphgp onppngnbwy £

Inf4]:=| ((q.Transpose[q]) // Chop) ==
( (Transpose[q] .q) // Chop) == (IdentityMatrix[3])

Out[4]= | True

Uunnigblp ywunwufuwlp

In[5]:=| q.t.Transpose[q] == m

Out[5]= | True

20. orENANULUL LAUSNIU: UUSMrPSh DNFLAUUGLSUL
GuEeusurusnrE3nNLLGMNE

UwhiwGnid 32. V' tYyhnbuywl tnwpwoénigut Vi, Vo Ghpwunwpuw-
6npnL006p0 - wodwond 6O oppngniwy  GapuwnwpwénipinGGtn,  Gpb
Vi-h jnipwipwbgnip wwipp oppngnbwy £ Vo-h pninp winwppbphb: Qpnud 60°
ViLVs:

OnhGwy 139. Yuwnwpytlp htnlyw) Gpynt GopwunwnwénipntGbEpp

Vi = lin{vy,ve} = lin{(1,0, )7, (1,1,0)7},

Vo = lin{vs} = lin{(—1,1, )T}

Pwlh np (v1,v3) = 0 b (v2,v3) = 0, www V; L Vo Ghpwwnwnwénipntl-
G6nGa oppngnlwy Gb:e

Uwhdw@nid 33. Yhgnip U-0 V' EYy hnbuwl tnwipwénipyub nplt G0-
pwwnwnwdéntpntb £ V-h pninp wyb wtnwppbph pwquinieynibp, npnGp onpn-
gnOw| 60 U-h gwOlywgwd nwnpph, wajwond 60 U Gopwwnwpwénipjwl
oppengnGuwy jpwgnus: U-h oppnanGwy [pwgntip Gowlwyntd 60 U+-ny:

@Lnpbu 63. Yy hnbuwl nwpwonipwl U opwuinwpwsénigwl U+
onppngnlwy [pwgntip Lbu Gopwwnwpwoénipntl E:
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BEnptd 64. Swiywgwd Yy hnbuywl nwnpwénipntt Ywnbh £ Gbp-
Ywywglb] hp npLt Gopwuwnwnpwéntpjwb L Gpw oppngnlwy [pwgdwl ninhn
gnLiwnh inbupny:

OnhGwy 140. Thgnip

1 0
2 o
A= 1 0
0 1

V1 U2

Qb R* gdwht tnwpweénipiulb S = lin{vy, vo} GOpwwnwpwéntpwl
onpngnlw) |pwgntdp:

u € R* mwppp Ywwwnywoh St nwpwénipwlp, e (u,v1) =
(u,v2) = 0: Uw Gpwlwynud £, npp UL tnwpwénipinip pwnywgws t pninp
wyb w tnwppbphg, npnbp pwywpwpnid 6o A7 4 = o wwydwoha

Qg
1 210 as | (0
(0001) as _<o>'
Qy

Uunwgywd hwdwubr hwywuwpdwb jniénidbbph dnilnuikbunw) hwdw-
funtdpp S+ twpwénipwl pwghul t

ur = <_2 17070)T7 Ug = <—1~O 1,O)T :

Wuwhuny S+ = lin(ui, uz): <wiwdw)t ptinptd 66-h R* = S @ St
WuhOpl™ {vy, va, ui, us } hwiwfunwipp R-h pwghu t:e

Ywublp, np u twppp oppngnlw| t U Ghpwunwnpwénipuip L Yupw-
Owykbp u LU, Gpb wjb oppngnbw t U-h gwlywgwd tnwpnph:

Uwublp, np v1 twppp v tnwnpph wpnjEyghwo E .S Gapuwwnwpwénipjul
ypw L Yopwowykbp v1 = projsv, tipb

v=101 + 02, V1 €S, vy € ST

Wjuwintbnhg hbwilnid £, np v = v — projgsv: Wuhlpl® v — projsv wmwpnpp
oppngnlwy t s Ghpwunwnpwdénipjwn:
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Btinptd 65. Gpt {u1, us, -+, Uy} hwiwfunwpp S C V' Gipwunw-
pwénipywb oppnnpiw] pwghu t Loy € V, wwyw

prOjS'U - (U, ul)ul + (’U, u2)u2 + -+ (U, u’m)u’rn :

OphGwy 141. QwGt; v = (1,1,3)7 wwpph wpnbyghwa S ¢ R?
GOpwwnwpwdéniejwb Ynw, bpb

S = lin(wy, ws) = lin{(0,3,1)7,(2,0,0)T} :

Llwunblp, np {w1, ws} hwiwfunidpp oppngnlwy E: <buinlyw| hwiw-
funtdpp

1 3 1
{ul UQ} {\/—wlv wQ} {(07_7\/_1—0)T7(17070)T}

S-h oppnGnpdwy pwghub t: Wuwnbinhg

. 9 3\7
projsv = (v, ur)uy + (v, uz)ug = { 1, er)

BLnptd 66. Mhgnip S C V Lv € V: Swilwgwé u tnwpph hwdwp S
GOpwunwnwénipinlhg, beb u # projsv, www

lv = projsvl| < lv—wull:
U Ybpw wuwé S Ghpwwnwpwénipjwb pninp tiwnptphg v wnwnph
wikbwadnup projsv nwpnl E:

Uwhdwand 34. Yhgnip A-0 (m x n) Yunpgh dwunphg b UwhdwOtGp
A dunnpphgh qprywlwl Gapwwnwpwénignia Ywd A dunphgh Ynphq

N(A)={z e R": Az =0}
L A dunnphgh wuwnlbn
R(A)={ye R™: y= Ax}:

N(A), R(A), N(AT), R(AT) topwuinwpwsnipynitGbnt waywinid
G0 A dwwnphgh priGnwotiounwy GipunwpwdnipginGGbn:
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OnhGwy 142. Qunlb] hGwnlyw) dwunphgh

1 2 0\ w

o 0 0 1 usg
A= 0 0 0] us
0 0 0/ ug

Pnilnwiklbwnw] GopwunwpwénipnLbbtnp:

rangA = 2: Pwghuwjhlb uyni0tnt 60 vy, v3-p: <Gnlwpwnp R(A) =
lin{vy,v3}: N(A) Gopwunwpwénigwl pwghup Az = o hwiwube hwiw-
ywngh (nuénidbbph $nibnwibbunw) hwdwfunidplb £

N(A) = lin{(-2,1,0)"},

pGn npnud
dim(N(A)=n—-r=3-2=1,

npnbn r-p A dwwphgh pwiqgh E, huy n-p° Az = o hwdiwywpgh wo-
hwjinGbph pwlwyh b Lnya éuny” R(AT) = linfuy,us}, N(AT) =
lln{(()? 07 17 0)T7 (07 07 07 1)T}.

@tnpkid 67. Gpt A-0 (m x n) Yungh dwuphg E, www

o N(AT) L R(A)

e NV(A) L R(AT) @ R™ = N(AT) & R(A)

o R" = N'(A) ® R(AT): Uuwntinhg.

Btnptd 68. (dpbinhnidh wypGwpwipp) Ywld Axr = o hwiwlwngl
ntah dhwyb gpnyuiywa (neénid L wyn nwpntd Az = b hwdwywngl niap
dhwy (nuénud gwbywgwd b-n hwiwp, ywd Az = o hwiwlwpgl nbh ng
gnmuywl (nesnd L Az = b hwowuwngp hwidwwntntih £ (L wanpny) wil L
dhwjt wb nbwpentd, teb b Yshunpp oppngnlw] t AT2 = o hwdwywnpgh
pninn |nL6nLilGnho:

OphGwy 143. “Yuwwnpytlp Ax = by L Az = by hwiwywpgbpp,
nputn A-O GnyGo £ hbs opphOwy 142-n1y,

bl = (1/ 17070)T7 b2 = (0/ 1707 1)T :

OphGwy 142-hg nibGGp N(AT) GUpwuwnwpwdénigwb pwghup: Rwlh np
by IN(AT), wyw Az = by hwdwywngt nibh waytng pwlwynipjwip

219



[nLsNLaGGD, huy be-p oppngnlwy sk AV (AT)-ha, hanlwpwn™ Az = by hw-
dwywpgb wihhwdwuwnbnbih t:e

324. Mwnpqgb| hbunlyw bﬁpwmwnwémmmﬁ&bnh onppngnOwnipinLlp
w) S = lin{(2,1, —1) (0,1, D)7}, Sy =lin{(—1,2,0)T},

p) S, = lin{(2.1,6)" (0,1,0)T}, Sy = lin{(=3,0,1)T},
a) S = lin{(-1,1,-1,1)7,(0,2,-2,0)T},

So = lin{(1,1,1, 1) }
n) S = lin{(0, 0,2, 1) ,(0,0,1,-2)T},

Sy = 1in{(3,2,0,0)T, (0,1, -2,2)T:

325. Qb U = lm{u1 us, ud} chmu wnwnwénLpjwl oppngnlwy [pwig-
dwl pwaghup, bRt

=(1,0,2, D)7, uy = (2,1,2,3)7, us = (0,1,-2,1)7
326. At U = lin{u, us} géwjhl tnwpwénipjwl oppngnluwy |nwgiwl
pwahup, bRk
uy = (1727070)T7 Uz = (0/ 1707 1)T

Lwenigll (U4)1 tnwpwénipjwb pwghup:
327. Qi) v = (1,0,1,1)7 twpph wpnjtyghwa

S =1in{(0,0,-1,1)",(0,1,1,1)"}

GOopwwnwpwontpjwb Yypwi:
328. Qi) v = (2, 3,4)” twpph wpnjtyghwl

S =1lin{(1,0,1)",(0,1,1)"}
GOopwwnwpwontpjwl Yypwi:
329. Quit b = (2,-2,1)T wwpph wpntyghwt ImA Llpwnwnw-
6nipjwb Ypw, bpb

A=

— o =
o= N
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330. Qunlt| A dwwnphgh $nLbnwitibunwy GopwunwnwénientGatph pwaghu-
GGpp

1 2 3
2 2 3

331. Thgnip Vi, Vo, Vs-p V' EYY hnbujwl tnwpwénipjwb Gopwwnwnwéntp-
JniblGn G0: Uwwgnigl) hunlwy GnybneentGbenp

== O
)
e ]
N — =

(VYIL)L = Vi, (VY1 =+ VYQ)L = VvlL N VQLT (Vi N VvQ)L = ‘/1L + VQLT

VE = {o}, {0} =V,

npuntin {o}-0 gpnjuywl BhpwnwpweéntnLla
332. V tyyhnbuywl tnwpwénipgwt @ = (4, —1,—3,4)7 wwppp G6pYw-
Jwglb| z = 21 + 22 wbupny, npuibn 22 € V-+ L

V = lin{vy,va, v3},

U1 = (17 17 17 1)T7 Vg = (172727 _1)T7 V3 = (170707 S)T :
333. V tyyhnbuywl wnwpwsénigwt = = (5,2, —2,2)7 twppp 06pyw-
Jwglb| z = 21 + x2 wbupny, npubn 22 € V+ L

V = lin{vy,va, v3},

v =(2,1,1, =17, vy =(1,1,3,007, v3 =(1,2,8, 1) :
334. V-ny Gwlwytbp htnlyw| hwiwywngh

21}1 +2§2‘|‘$3+3l‘4 :0
3J}1+21‘2+22’}3+1}4 :0
J}1+22§2+22§3—9l’4:0
(nLénuitiph géwjht tnwipwénipgnilp: = € V, z = (7, —4, —1,2)7 wwppp
GGpYwywglb) x = 1 + x2 wnbupny, npinkin o € Vvt

335. hgnip Sp V' EYYhnbuywb tnwpwénipjwlt Gopwunwnwénienih t:
8nyg nwy, Nn bRk & = 1 + 22, Y = Y1 + Y2, T1,41 € S, T2, y2 € ST
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www z = z + y nwppp Yupbh B opQujwglt] z = 21 + 29, 21 € 5,
29 € S+ inbupny:

336. 8nyg wnwy, np EYyhnbuwlb nwpwédnipjulb guwbywgwdsé Gpynt Ghpw-
wnwnwénientGbbpnid Ywpbih £ pGwnpbp wibwhup eq, -, en W fr, oo, fs
oppentnpdwynpywé pwghultp, np (e;, f;) =0, Gpb @ # j L (e;, fi) > 0:

21. onLruank3L LUNUUNKUNLEGNE LAPML

Onppwant)0 pwrwyniuhbtph fubnhpp wewowbnd £ yhAdwywanntejnt-
Gnud tnwpptn dwpbiwwnhywywb dnnbG6p Ywenigbihu:
OnhGwy 144. Spywé b hbwnlyw) Ywnbph pwgdnipntlp

<$1,y1) - (17 1)= <$2=y2) - <2=2)= <$3,y3) - <3=4)=

($4,y4) = (44) ($5:y5) = (56) :

NMwhwOoynid £ qunlt; wjb ninnh hwywuwnnidp, npp (wywgnyb duny E
(inGu OGppLntd) dnunwipynid nnpwé pwgincenibp: Lwifu fulnhpp |nLéklp
anwdhynptl™ "wspwswihny”: Unnpnhbwwnwywb hwppnipintbnd ywwnyt-
npthp wtnpjwd Yysnbpp L vnnwbbbp wjbwhuh ninpnOGp, npnbp woglnid GO
wwwytpywé Ysuinbphl dnwin: OphGwy, G4 17-nud wywwybpwé 6O y =
x4+ 0.5 Ly = 1.2z ninhn&ph gpwdhyotpp:

Mwngbint hwdwp pb nn y = f(x)

$nibyghwl £ wybih jwy dnunwipyned

(1’1, yl)ﬂ <$2= y2)= B (mm yn)

ytwnbnp, Yunptlh b unytp wuwtu.
hwadty f(x;) wndbplbph L pywé y;
* wndbplbph  wnwppbpnenibbbnp,
npnGp GY. 18-nud wwwnybpywsé 6O Yyb-
wnwagony: UjbnithGwnl, wnwnppbpnie)ntb-
1 2 3 4 5 6 O6pp pwpdpwglb| pwrwyniup L gnidw-
ay.17 nb: Unwgdwé dbonipntbl wodwbned

= N W s 0oy
L]
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G0 dhopl pwpwyniuughl ufuwy: Spywd Yeunbph pwqinipjwblb wdklwiwyp
dnunwnynid E wyb ninhnp, nphb hwiwwwunwufuwbnn dhohlb pwrwyniuwihl
ufuwip 0jwqugnybl E:

Model 2 y=1.2x

H N W b 00 oo N
L]
.

ay.18

Gnynt géwhb dnnb06ph dhohl pwrwyniuwihb ufuwih hwydwb wpn-
gbup GUwpwgpywé E hbuinlyw] wnniuwyned

y(x) =0.5+x y(x) =1.2x

X Vi |Y (%) | (Yi-Y (%1))2 X | Yi|Y (X)) | (Yi-Y (%1))2
11 1.5 (-0.5)2 11 1.2 (-0.2)2
2|2 2.5 (-0.5)2 2|2 2.4 (-0.4)2
3| 4 3.5 0.52 3| 4 3.6 0.42
4 | 4 4.5 (-0.5)2 4 | 4 4.8 (-0.8)2
5|6 5.5 -0.52 5| 6 6.0 0.02

2 2 2 2

Dl (vi-y (x))%=1.25 D (vi-y (x:))2=1.00

i=1 i=1

<wiwdw)t wyu wryniuwyh, Gpyne ninpnbtphg hwpywdnnp £ pbunptg
y(x) = 1.2z

Wb géwyhG dnnbip, npp pninp hGwpwdnp géwhb dnnb06phg wikOw-
wyb b dnunwpynid inpwié Ysuinbph pwgdnpjwbp dhohl pwrwyniuwyh
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hdwuwnny, wojwbnud 6O qgéwyhl pbgreupw, huy nnnGdwl Gnwlwyp® ¢hnp-
pwanyl pwpwlyniuhGbph Gnwawly:

y(x) = 1.2z $nilbyghwl fulnph Ybolwlwa jnénudp sk: <Gwpwynp
E, np qunnlytt wybwhuh ninhnbtn, npnbp wdtih G0 bhnppwglbnid dhohl
pwrwyntuwhb ujuwip: e

@npnwaqnyl pwpwyniuhGbinh fulnppp. hgnip A = (a,5), i =1,n, j =
L,m, b= (b;), i =1,n: Qulb|

Az =b (27)

hwiwywpgh wjbwhup (nténcd, nph hwidwn dhohl pwrwyniuwihb ufuwip

2

n m

62 = E E Aijlj — b,

=1 j=1

thnppwgnybh E:

(27) hwdwywngp Ywnpnn £ L hwdwwnbnbih sthot, hwywewy nbwpnty,
(nébiny (27) hwdwywpgp dbq hwyinbh Gnwlwybtpny, YgunbtOp fulnph
wjbwhuh néney, nph hwdwp e = 0:

<wdwdwybt Snibyghwih Epuinptidnidh wlhpwdtun wywydwbh nlbbap

(9(62):22”: zm:a,-kxk—b- ais =0, s=1,m
8"Es A 1 IR T 18 9 ? ?

=1 b=
npp Ywpbh b gpwet] Gwb dwunphgwihb wtnbupny
AT Az = ATh (28)

Puwgh wjn

d*(e*) - 2
927 = Q;Qis >0
Lenbwpwn, Gt (28) hwdwlwnglt nOh (neénud, www wybt bhnppwagnyb
pwrwyniuhtbph fulnph (nénud b (28) hwdwywpgld wadwlnuy 6O (27)
hwiwywpghl hwiwwwunwufuwlnn Gnpdwy hwdwlwng:

[@tnpkd 69. Lnpiw| hwdwywpgp dhauin hwdwwnbntih E:
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Unpdwy hwdwlwpgh nténidb wadwbnd 66 (27) hwdwywngh wopu-
Ywywa niéned: Gpb (27) hwiwlwpgp hwdwuwnbnbih £, www wahuywywb
(nténidp Gpw undnpwiywb (nénwdl E: Gt Gnpdw) hwiwlwpgl nibh wa-
dbne pwlwynipjudp |niénuitbn’ @ = (21, -, ZT,y), WWw unynpupwn
pOGuinpnid GO wyb dkYp, nph hwdwn mf + -+ xfn wnuwhwjnnipntbp
thnppwgnyGl E: Unwhuh (neéncdt wodwbned 60 Gnpdwy wpuuwlywl (niénid:

Btinptd 70. Gpb A-G (m x n) Ywnpgh dwwphg b L rang(A) = n,
www Onpdw hwdwywnpgl nlbh dhwy nuéncy:

UbnpwnwrOwbp Gwfunpn ophbwyhb

OphGwy 144 (wpniGwynignia). Mwhwboynn qéwiht $nibyghwb
gunbtnt hwdwn hwpywynp t nuék)

Arx =0

hwdiwywnpgp, npuntn

S

Il
QU i W N =
— = e

1
2
b=|4
4
6

Uju hwiwywngl wbhwdwuwnbnbih £, pwbh np tnpdwé Yewnbpp s6G qunbynid
uGY ninnh ypw: Ywqitlp hwiwwwuwnwufuwb Gnpdw) hwdwywnpgp

r (1 2 3 45 T, (95 15 T, (63
A _<1 1 11 1>’AA_<15 5>’Ab_<17>'
Ujuntbnhg
55x1+15x2:63

1521 + 520 =17 :
Uunwgywé hwiwlwnpgb niGh dhwy nuénd

1 = 12, T2 — —0.2:
Onppuwagntyb pwrwynituhbph géwyhb fubnpp NLénwdl b
y(x) =1.20 - 0.2
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qowht $nibyghwb (inbu Gy. 19):

y(x)=1.2x-0.2

° Xi | Vi |y (%) | (Vi-y (%:))2
5t 1)1 1 0.0?
al 22| 2.2 (-0.2)2
sl 3|4 3.4 (-0.6)2

4 | 4 4.6 (-0.6)2
2 5| 6| 5.8 0.22

5
D (vi-y (x))%=0.8
i=1

ay.19

Uryntuwynid hwpwé b y(x) = 1.2x — 0.2 $nilyghwiht hwiwwuw-
wnwufuwbnn dhohl pwrwyniuwihG ufuwip, npp hoswtu L uwywuynid En,
wybih thnpp E Gwiunpn wnyniuwynid unwgywé ufuw) bbiphg:e

Lnuyb julnhpp nwunudGwupnptbp oppngnbwnipjwl L wpnjtyghwih quw-
nwwplbph oglnipwip: Get Ar = b hwiwywngl wohwdwwtntih E,
www gwiywih £ gt wibwhuh 2z (nuénud, nph hwidwn || Az — b]|* db-
6ntpynibp plnnibnud £ hp thnppwgnyb wndbpp: LYwwnEGp, np GRE oguNw-
gnpéynid b EYYhnbuwl uywywn wpnwnpwip, www |[Az — b|]? deénipe-
Jntbp dhohl pwrwyniuwihlb uuwyb E:

Pwlh np Az = b hwiwywngl wohwdwwntntih b, www b yaywnpp sh
wwwnywnid ImA nwpwénipjulp: {Gnbwpwn dGGp npnGnwd Gop R(A)
tnwpwdéniniihg wjbwhuh Az Jtyunnp, npb wiklwdnunb b b-ha: UbkGp
ghuntOp, np winwhuh yehuinp b Az = projz4)b ytywnnpp: Lwhnp Az —
b = projrayb — b ysyuinpp oppngniwy t R(A) wnwpwéntpjwlp, www
b= projr(a)b — b y&yunpp R(AT) tnwpwénipynLthg E, npp hwdpayanid
EAN(AT) nwpwénipul htwn: {Gnbwpwn

AT(Az —b)) =0

uy
AT Az = ATp,
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npp Az = b hwiwywpghl hwiwwwunwufuwOnn Gnpdw) hwdwywngb t: e
OphGwy 145. Qo b = (1,1,3)7 y&yunph wpnityghwl R(A) tnwpw-
onpjwlb Ypw, Gpb

A:

_w O
S O N

Lodwé wpnityghw gunbbine hwiwn (nustlp Az = b dinppwgniyl pwunw-
Untuhltiph fulnhpp

7, (10 0 v, (6
s (0 0) e ().

Lnpdw; hwiwywpgb E

(05)=(2)=0),

nph (nténLib b

3 1
T] ==, Tg==":
1 57 2 2
QubkGp b-h wnntyghw
1
Ar = % °

alw

LonhwOpwwtu, Lnpywé
(xls 3/1), B (SL’m, ym)

Yewntinh puiqadnueinilp Yuintih b dnunwnyty fi (x), k& = T, n $niyghwatinh
qéwhl Yndphbwghwih ntupny

n

b(z) = chfk (x) :

k=1
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Uju nbwpntd (34) hwdwywngl ntbh htwnlyw) inbupp
b(x;) = chfk(mi), i=1,m:
k=1

OnhGuwy 146. Unjntuwyntd GEpYuwywgywé B oh wennipub pbwysnipe-
Jwb phdp twnpptp wnwphbBnhl: Mwhwbeynid t npnzty, pb hGswhuhb YihGh
pawysnipywb phup 2010p.:

Swph 1970 1975 1980 1985 1990
POwysnLpintb(yy0.) 3.7 41 4.5 4.8 5.3

Uryntuwynid GbpYuywgqweé nduitbpp dnuinwipyttp y(z) = ¢o +
a1z + cx? pwquiwlnwaih oglnipjwdp: Nhgnip z = 0-0 hwiwwwwnwufuw-
Onud £ 1980p.-hb: <Guinbwpwp, hwpywynn £ dnunwnpyt hbnlyw) yenbph
pwqguntpjntlp

(—10,3.7), (—5,4.1), (0,4.5), (5,4.8), (10,5.3) :
Onppuwagntyl pwrwynituhbph fulnph |pLénudb E
y(z) = 4.4657143 + 0.078z + 0.0002857z>

$nibyghwt: Npuinbinhg ¥(30) =~ 7.1 dhihwpn:e

337. Qulb; Az = b hwiwywngh thnppwgnylt pwrwyniuhbtph funpp
LnLénLap, Lpb

21 2 1?1 i
wA=[12], 6= 0|, pa= b=

- S 01 1 0

110 1
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338. <wiwywnpgh 9tpdwunhiwlp dwiwlwyhg Ywhudwdsd b qdwjunpbl
T(t) = a+ bt: Npnbp a L b hwunwunnlbObph wpdtiplbpp™ oguytiny
wryniuwynid OEpYuwywgywé inyjwiltphg

t 05 11 15 21 23
T 32.0 33.0 342 351 35.7:

339. Lniét Gwpunpn fulnhpp® GOpwnptind, np 9Gpdwunh&wlh Ywiunidp
dwiwbwyhg wpunwhwynynid £ 7'(t) = a+b Int optlpny: N°n HnLbyghwl
t wybih jwy hwpdwnpyned thnpéh indywiGepha:

340. Lnidtp Gwpunpn fulnhpp® Gopwnptind, np 9Epdwunhfwbh Ywlunidp
dwiwGwyhg wpunwhwynynud E T(t) = a+ bt + ct? opkGpny: 1,2,3 fulnhp-
OGpnuld wewowpyywd Ywhujwoénipntbbbphg n°pb t wytih jwy hwpdwn-
yntd thnpéh ndjwbeph:

341. Uryntuwynid b6pYuwywgdwé E uh wewnnipgywb pbwysnipiwb ghyp wwp-
pbp trnwphbbpht: Mwhwbeynid B npnoty, pE nppw”a £ |hO6inL phwysnipjwl
prhyp 2010p.-hG:

Swph 1980 1985 1990 1995
POwysnLpintbG(y)0.) 227 237 249 262:

342. Onppwanylb pwrwyniuhltph qdéwjhG fulnhpp (N6t hGnlyw wnyjwi-
O6pny: <wpyb) uhohlh pwrwyniuwihb ufuwip

w) (=2,0), (0,1), (2,3),

p) (0.4), (1,3). (1,1), (2,0) :
343. Onppwanylb pwrwyniuhltph gdwjhG fulnhpp [nuék] hGnlyw wnyjwi-
GGpny

w) (=2,0), (=1,1), (0,1), (1,2),

p) (=3.0), (1,4), (2,6),

a) (~3.4). (~1,2), (1,1), (3.0).

m (0.0), (1,1), (2,4) :
344. Onppwagnylt pwrwyniuhGEph funhpp [nwét) Gwfunpn fubnpnid GGp-

Yuwyjwgywé inpyuibtpny: Lnuénwdp thbuinptp Gpynnpn Yunpgh pwgqiwbnwadh
wnbupny:
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MATHEMATICA-h qQ,ruluruL

MATHEMATICA-ntd thnppwgnyt pwrwyniuhltph jutnhpp (ntéynid k

Fit[data, {fl, f2, Y fn}ax}

hpwdwh oqlnipjwip, npuinbn data-0 dnunwnyynn indwbbna 6O, fi, fo,

~, fo0 wb Pnibyghwlbpp, npnlg géwiht Yndphbwghwih wnbupny dn-
wnwnpyynid 6O data indywiO6pp, huy z-p dnunnwipynn nbyghwih wpgnte-
a6OwnG E: Wu hpwiwOp hpwywlwglbbp ophlwy 1-nid wewewpyywé
nyjwibtbph hwdawn: Lnuéndp thbuinptbp géwiht $nlyghwih inbupny

In[1]:=] data= {{1, 1}, {2, 2}, {3, 4}, {4, 4}, {5, 6}};
gl[x ] = Fit[data, {1, x}, %]

oufZ=| 0.2 +1.2 x

Qstlp g1[x] $nibyghwih gpwdbhyp

Inf3]:=| grl = ListPlot[data, PlotStyle - PointSize[0.04],
PlotRange -» All, DisplayFunction -» Identity];

gr2 = Plot[gl[x], {x, 0, 5}, PlotRange -» All,
DisplayFunction -» Identity] ;

Show[grl, gr2, DisplayFunction - $DisplayFunction]

RN WS 0oy
[
[ )

Out[5]= | - Graphics -
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<wyblp dhohl pwrwyniuwihb ufuwip

Inf6]:=| dt = Transpose[data];
Apply[Plus, (gl[dt[[1]]] - dt[[211)%

ouf7]=| 0.8

fulnph |nténidp thGunptbp Gppnpn Ywpgh pwqiwbnwih wnbupny

Inf8l=| g2[x_] = Fit[data, {1, x, X2, x°}, X]

Oulf8]=| -1.6 +3.16667 x- 0.75 x2+0.0833333 x5

Qstlp g2[x] $nibyghwih gpwdbhyp

Inf9]:=| gr3=Plot[g2[x], {x, 0, 5}, PlotRange -» All,
DisplayFunction -» Identity];
Show[grl, gr3, DisplayFunction - $DisplayFunction]

RN WS 0o
°
()

Qut[10]= | - Graphics =

<wpyblbp vhohl pwrwyniuwihlb ufuwip: hOswEu L uwywuynid En, wjl
wybih thnpn b pwl Gutunpn ntwpentd

In[11]:=| Apply[Plus, (g2[at[[1]]] - &t[[2]])?]

ouftf}=| 0.7
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fubnph (néndp thbwnpblp EpuwynOGunbbph gdwihG YyndphGwghwih
wintGupny

Inf12]=| g3[x_] = Fit[data, {1, EX, E2X, E3¥} x]

3x

Oulf12]= | 0.246387 +0.280448 X - 0.00518502 2%+ 0.0000239641 e

Qstilp g3[x] $nilyghwih gpwdbhyp

In[13]:=| gr4 = Plot[g3[x], {x, 0, 5}, PlotRange -» All,
DisplayFunction -» Identity];
Show[grl, gr4, DisplayFunction - $DisplayFunction]

A

1 2 3 4 Vs

e W s 1 O

Out[14]=| - Graphics -

<wpyblp dhohl pwrwyniuwihb ufuwip

In[15]:= | Apply[Plus, (g3[at[[1]]] - &t[[2]])?]

Out[15/= | 0.00322991

20wywé (NLénLip thbwnpnid GOp snpu dnibyghwbbph géwihb Yndphbw-
ghwjh inbupny, uwlw)b ufuwp pwywywb thnpp E:

Lnénidp thGuinptbp snppnpn Jupgh pwqiwbnwih wnbupny: Uu nbw-
pntd dhoht pwrwyniuwihb uuwip hwywuwp £ gpngh: Qw Gawbwynid £, np
pwqgiwbnwdh gpwdphyb wbgbnid £ inpdwé Yeunbpny, wyuhbpb wyt hGuinbp-
wnywghnt pwquiwlnwy E:

In[16]:= | Fit[data, {1, x, x2, x3, x4}, x]

Oulf16]= | 11. - 20.5833 x +13.7083 x2 - 3.41667 x5+ 0.291667 x4
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Lniyb hGunGpwnywghnb pwgqiwbnwdp Ywptih b unwbw) Gwl Interpo-
latingPolynomial hpwdwGh oglntpjwip:

In[17]:=| InterpolatingPolynomial[data, x] // N // Expand

Oulf17]= | 11. - 20.5833 x +13.7083 x2 - 3.41667 x5+ 0.291667 x4

22. Ub2hL LUNUUNEFUUSPL UNSULPYNEU

<wdwiu wihpwdtunnipinit B wewowbnid tpdwé f nilyghwl an-

nwnybp a6y wy g pnbyghwyny: “hgnip f dnilyghwb wwinwbned b
Cla, b] géwjhl tnwpwénLpjwlp, npunbn uywpwn wpunwnpjwip uwhdwayws
b hGunlyw; Yepw

b
(oo fo) = / fu@) fa(@)de, fi, fo € Clab]

optipny: Unynpwpwn g dnibyghwt pbunpnud GG Cla, b] tnwpwénipjwl
npwd W kGpwunwnwdénipinitthg: <wnpyuwdnp b wywydwbwynpyt) Gwl pb
h°0s b OpwOwynid (wywgnyb dnunnwpyned: ROwywb BnwOwyotphg dkyp
wwhw9by|, nn

b
S = [ 1£(@) - go)lda

dwytntup |hGh thnppwagnibp: 64 pwlh np pwgwpdwy wndtp wwnpnibw-
ynn hbwinbgpwibEpp ndwp t hwpyb] unynpwpwn wwhwbonid &b, np

b
1= [ @) - g2

wnpunwhwjnnipjwlb wpdtpp |hGh thnppwagnyOp: Wu wywjdwbht pwdwnw-

pnn g € W pnilyghwl wiywnd 60 f $nibyghwih thnppwqniyG Yus dhopl
pwrwniuwghl sninwnpynes Wty hnGujwl tnwpwénipwlb GYwwndwdp:

Ophbwy 147. SpJws f(x) = e®, = € [0, 1] $nLhyghwl dnunwnytlp
g $nilyghwny, tpb
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1. g(x) = ag + a1z, = € [0,1],

2. g(x) = ap + ar1x + azx?, x € [0, 1],

3. g(x) =ap +ajcosz + agsinz, x € [0,1]:

Ulutlp 1. nbwphg: <wnpywynn t qunbb) wjbwhuh ag, a1 hwunwwnntb-
atn, npwtiugh 7-0 1hGh thnppwanybp

I(ag,a1) = /0 (f(x) — g(x))*dx = /0 (" —ag — ayx)’dr =

1 1
= 5(62 —1) —2ag(e — 1) — 2a1 + a2 + apa; + ga% :

I $nibyghwih thnppwgnit wpdtpp qunbbint hwdwn hwybap dwubwyh
woéwlgyuitnl puwn ag L aq YhinthnfuwwbObph L hwywuwnbgltlp qpnjh

ol ol 2
— =2 -2 2 =V, 7/ — = —2= .
a0 aop e+2+a; =0, @ =ag + 3a1 0

Ujuwnbnhg ag L a1-h npn0wb hwdwp unwbned GOop hinbyw| hwiwywngp

200 +a; =2(e—1)
3ag + 2a; =6 :

{wiwlwnpgh (nténuib E
ag =4e — 10 = 0.873, a; = 18 — 6e ~ 1.690 :

Wuwhuny, f $nibyghwh dhohl pwrwyniuwiht hdwuwnny jwywagnyb géw-
Jh0 dnunwiynpnipinibl E

g(x) =4e — 10 + (18 — 6e)x ~ 0.873 4 1.690z :

Wu nGwpntd dhohl pwrwyniuwiht ufuwip hwywuwp £ 0.00394031: Lnyh
Gnwlwyny Ywnbh £ hwaingybi, np 2. nbwpnid

g(x) = 1.013 + 0.851x + 0.83927 :
Wu nGwpntd dhohl pwrwyniuwhb ufuwip 0.0000278569 E:
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(y.20

LY. 20-nud wwuinybpqws 66 f, g nibyghwlbph gpwdhyttpp [0, 1]
hwwnywéntd”™ dwiu GYwpp hwdwwwwnwuuwbned E weweohl nbwphl, huy
wopn” tpynnpn: Gpynpnpn nGwpenid dnunnwynpneenttb wybpwl "jwyb” £, np
wnwppbpnipyntip wspny hwaghy £ Gpyuunyned:

3. nbwphlt hwiwwwwnwufuwbnn g dnibyghwb Ywenigyned £ MATHE-
MATICA-h ghwnwpwl pwdbniy: e

Wdud Gywuwntlp, np I hGwnbgpwip Ywpbih £ gpbp wuwbu

b
I= [ (/@) ~g@)do = (F = 9.~ 9) = |If gl

Uw Gowlwynid E, np g dncbyghwb phunpdnid £ wybwtu, np || f — g|| Gnpdp
thGh thnppwignybp: Wuwhuny, f-h dhohl pwrwyniuwhl dnuinwnpynuip W
GOpwwnwpwsénpwlb wia g dnibyghwl t, npp f-h0 wikGwdnnh t (f, g)
ujupywn wpunwnpwih hdwuwnny:

@tnptd 71. Gpt f € Cla, b] L W-0 Cla, b]-h yapgwynp swihwlh G-
pwwnwpwénintt £ B = {wy, -+, w,} oppntnpiw| pwghuny, www f-h
thohl pwrwyniuwht dnunwpyniip W nnwpwénipninid npnzyned t

f = <f wl)wl + (f wQ)w? +eoet (f~ wn)wn

pwlwdlny:

OphGwy 147 (upniGwynipinil) Urwehl ntwpnid W = lin(1, z),
npintin B = {1, 2} hwdiwfunwipp W-h pwaghu b B-h GQYuwndwip Yhpweblp
Qpwd-Cihnunh oppngnliwwgiwh bnwlwyp L unwowbwp {1, v/3(2z—1)}
onppnlnpdw| pwghup: <wdwdw)l Gwfunpn pEnpkdh

g(z) = (", 1) + (", V3(2x — 1))V3(2z — 1) =
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1 1
/ e’dr +3(2x — 1) / e’(2z — 1)dx = 4e — 10 + (18 — 6e)x
Jo Jo

npp hwapOybnud £ dpOsl wydd unnwgwéh htun: e
Gprt g $nbyghwlb thGunpynid E

ao . .
g(z) = 5 +ajcosx + -+ aycosnx +bysinx + -+ + b, sinnx

inGupny, www hwiwwwuwufuwb dhohl pwrwyniuwiht dnuinwpyndb wa-
Jwanid 66 n-pn wnpgh Sniphh dninwipynid:

345. LYwrenigh| htnlyw) $nibyghwbbph dhohl pwrwyniuwihb géwihb dn-
tnwnynidlbpp

w) f(z) =2, 0<x <1,

p) f(z)=e* 0<a <1,

Q) f(z) =sinz, 0 <z < T
346. Lwrenighb] htnlyw) $nibyghwbbph dhohl pwrwyniuwiht dnuinwnynid-
GGpp” (nonwip hbunptiny Gpypnn Ywpgh pwqiwbnwih wnbGupny

w) f(z) =23, 0< 2 <1,

p) f(x) =sinz, 0 <z <

MATHEMATICA-h qQ,ruluruL

Ywrenigtlp opnhlwy 147-h Gppnpn nGwpeh g $nibyghwb: Lwiu hwy-
Jtbp dhohlt pwrwyniuwihlb uuwip Ywudws ag, ai, ae hwuwnwwnnibbbph

wnpdtipltphg

In[1]:=| g[x_] = a0+ al Cos[x] + a2 Sin[x];
f[x ] = EX;

1
Int[a0_, al_, a2 ] =j0 (£1x] -g[x])2ax

1
outf3]= . (420242 (-1+al®+ (-2+a2) a2 +al (2+a2) +e?) +

4 (-al +a2) eCos[1l]-2al a2 Cos [2] -4 (al +a2) e
Sin[1]+8a0 (1 +a2-e-a2 Cos[1] +al Sin [1]) +
(al -a2) (al +a2) Sin [2])
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<wyyblp dwulwyh wéwbgjwibtpn,

aunltlp ag, a1, az hwunwunniGbbph wpdtpltpp

Inf4]:=

Out[4]=

In[5]=

Out[5]=

Inf6]:=

outf6]=

In[7]-=

oul7]=

ss =
Solve[{D[Int[a0, al, a2], a0] == 0,
D[Int[a0, al, a2], al] == 0,
D[Int[a0, al, a2], a2] = 0}, {a0, al, a2}] // N

{{ad > 3.35655 , al - -2.33018 , a2 - 0.701576 }}

Ywrenigtilp g $nibyghw

g[x ] = al0+al Cos[x] +a2 Sin[x] /. ss // First

3.35655 -2.33018 Cos [x] + 0.701576 Sin [x]

Qstilp g, f $nibyghwltph gpwdhyttnp

Plot[{g[x], £[x]}, {x, 0, 1}]

2.75
2.5

2.25

1.75
1.5

1.25

0.2 0.4 0.6 0.8

- Graphics =

<wpytlp thohl pwrwyniuwhb ufuwip

& 2
J; (g[x] - £[x])“dx

0.000113839

hwjwuwnpwgltlp qpnh L
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23. LULUYUL auLUUrLEN

Ahgnip V-0 L W-0 gdwih0 tnwpwdénipntbbbp Ga:

UwhdwGnd 35. 7 : V. — W owbpwuwnnt wajwlnid &0 qéwyha
owbnwuwinp (qéuyhlG wpunwwwwnybpnid Ywd qéughG dLwihnfunignel), Gt w)l
pwdwpwnpnud £ hGinbyw| wwydwbGenho

w) (wnhwnhynipmi)

Tw+4u)=Tv+Tu, Yo,u eV,
p) (hwdwubrnipniG)
T(M) = NTv, YoeV, YA€ R":
Gpt v € V,w € W wnwpptpt wybwhupt 66, np Tv = w, wyw w
nwpnpb wojwbnd 60 v nmwpph wwwnyép, huy v-0° w-h Gwiwwwwnyen:

et W = R, wwyw qéwjhG owtpwwnnpl waywanid 60 géught $nuay-

ghnGuwy:
OphGwy 148. T : R? — R? owbpwwnnnl wjlwhuhb E, np

To=T(")=( """,
o V2 o V1 + 21)2 '
Qunlb)

~1 -1
w) v = < 9 ) twnph wwwnytpp, p) w = < 11 ) twipph Gwfuw-
wwwnytinp:
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w)ov = <_21> wnwnpph hwdwp nlbBOp
—1 —-1-2 -3
T<2>_<—1+2-2>_<3>'

. V1 — VU2 o —1
P) Grb Tv= <v1 +2’U2> B < 11 )’ e

V1 — Vg = -1

V1 + 2v9 = 11 :

Lwiwlwpgl nibh dhwy (nuénd” v; = 3, v9 = 4: <Gnbwpwn v = <i>

wnwppp w wnwpph Gwuwwwwnytpo t: e
OnphGwy 149. 8nyg wnwy, np Gwfunpn opnhGwyh 7" owbpwuwnnpp géwhl

Nhgnip © = <Z;> v = <Z;> LA € RY Pwoh np
- up+vr\ [ ur —ug U1 — V2 \ _ .
T(u+v)—T<u2+vg> = <u1+2uQ>+<v1+2v2> =Tu+Tv,

. )\u1 . Uir — Uz o
T(Au)=T <)\u2> =A <u1 +2u2> = \Tu,
www T-0 géwjhb t: e
OphGwy 150. Ahgnip 1,0 : V — V owbpwuwnplbpp gnpénid GO

hwiwwwunwufuwbwpwn
Iv=wv

Ov=o0
optGplbnpny: Uuinnwgby, np I L O owbpwuwnnplbpp gdwihG 6G: S owbpw-
unnpl waqwnud 50 dhwynp (GnyGwlwi) owtpwwnnn, huy O-0 waywindd 66

qgnnjwlwl owbpuwinnp:e
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Ophlwy 151. T : V — V owbpwwnpp gnpénud £
Tv=av, a € R
optGpny: 8nyg wnwy, np T-0 géwihb E: bpnp
T(u+v)=a(u+v)=au+aov=Tu+Tv,

T(Au) = a(Au) = Maou) = ATu : e
OphGwy 152. T : R? — R? owtpwwnpp gnpéntd k

Tu = [v,u]

optlpny, npinbn v € R3-p quiqws b T owbpwuinnph géwjtnipntlp
htwnunud £ Jeyunnpuwywb wpunwnpuih hwwinynipyntbGsphg: e

OphGuwy 153. Yhuwnwnytlp ng gdwiht owGpwwnnltn

w) Tu = sinu, v € R' owybpwuwnnpp qdwjhb sk, pwh np, panhwa-
nwwbu, guwilwgwsd v, v € R' tnwpptph hwiwp

sin(u + v) # sinu + sin v,
p) Tu = u?, u € R'-p qéwhG sk, pwlh np, plnhwnpwwbu, gwayw-
gwsé u, v € R tnwppbph hwdwn

(u+0)? # 0’ 407,

@) Tu=u+1, u € R'-p qéwhb sk, pwlh np gwiugws u, v € R!
wnwnptinph hwdwn
T(utv)#T(u)+T(v):e

i@Enpkd 72. Gt T : V — W owbpwunpp gdwjh k, wuwjw
1. To = o,
2. T(—v) = —Tv,
3. T(u—v)=Tu—"Thv,
4. Swllwgws v = vieg + -+ + vpen, ex € Vv, € R vuwpph
hwdwn
Tv=uvTe + - -4+v,Te, :
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BtnpGd 72-h snppnpn Ytwnp gnuyg b inwithu, np T géwhlb owbpwunnpp
npnws k, Gt hwunth 60 V' géwht tnwpwénipgywb pwghuh wnwnpbph
wwuwinybplbipp: Wuhlpl, et {e1, - -, e,} hwiwunwipp V-h pwghu £ U
{Tey, -, Te,}-p mpdwé b, wwyw hwyinbh E, pb hGswbu b gnpénd T
gSwihl owbpwwnnpp gwaywgwé v € V' inwpph hwiwp:

OphGwy 154. T : R? — R? qéwjhl owspwwnnnl wjGwhuht k, np

1 2 0 1 0 0
TIOo0)l=|-11|,T|1]= 5 |, T10] =13
0 4 0 —2 1 1
2
QoL 7' 3 wnwnpp:
—2
Lwbh nn
2 1 0 0
3 =210 +311]-2]0],
—2 0 0 1
www
2 1 0 0 7
T| 3 =210 | +3T |11 =210 ]| =|7]:e
—2 0 0 1 0

Gpb pbnnpty 72-h snpu YEuinbphg ptynig dEYp ghown sk, www T' owb-
pwwnpp qéwhG sk:
Onhtwy 155. T <Zl ) — <'”1L+ 1) ontGpny qnnénn owlpwNPD
2 V2
qéwjhb sk, pwlh np

()

Uwhdwanid 36. 7 <z1> - (fl - Z) ontGpny gnpdnn owbnw-
‘ 12 1 12 —_

wnnnl wojwand 60 vwhph owtiputnnp, Gpb A, k£ hwunwwnniGotphg gnlt
akyp gnn st:
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{wdwdw)b pbnpbd 72-h uwhph owtpwuwnpp qéwihl st:
Ophwy 156. T : R?> — R? owtpwunnpp gnpénud t

3 0 v
Tv=Av=| 2 1 ( 1)
-1 =2
ontitpny: Qunlb|

2
w) v = (_1> nwnph wwwnytpp,  p) gnyg wwg, np 7-0 géwhG
owtpwuwnn k:

w) NiLikGp
3 0 9 6
Tv=Av = 2 1 (_1> =13
-1 -2 0
9 6
Wuhbpl® T< > =13
-1 0

p) Yu,v € R?> LV € R'-h hwiwp
Tu+v)=Au+v)=Au+ Av=Tu+ T,

T(Au) = A(Au) = MAu) = NTu :

LEnbwpwp T owbpwunnpp qéwihG E: e
Ophbwy 157. Gpb A-G (m x n) Junpgh dwuphg b, www

Tv = Av
optbpny gnpénn 7' : R — R™ owbtpwuwnnpp qéwihb E: Liwb nbwpbpnid

Yuutlp, np T owbpwuwnnpp uwhdwOywé E A dwunphgny: e
OnhGwy 158. 8nyg nwlbp, nn

cosf —sinf
4= <sin€ cos 6 >
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dwunphgny uwhiwodws T @ R? — R? owtpwwinpp R? qéwjhG wnw-
puwénipjwb Jnpwpwbsnip yeyuwnp 6 woyniany wuwnnid b uygpbwytunn
2npop” dwdwgnigh ujwpht hwywrewy ninnnipjwdp:

Ahgnip v = vl : Ogunyblp plbrwihG ynnpnhlwwnwywb hwdw-
Uwnahg
v (V1) = (Tcose) .
~\wvy ) \rsing |’
Nuakap

To — Ap — <rcosecos<p—rsin6’sin<p> _ <rcos(9+<p

rsinfcosp +rcosfsing )\ rsin(d+ ¢

Tv € R? Jeyunnl ntbh Gnyb » Gpwpnipynibp, uwyuwyt 0pw uglwd
waynop Ox wrewlgph htin -h thnfjuwptb © 4+ 0-0 E: Wu opplwyncd
uwhiwoywé T owbpwinnpb widwanid 66 wwnyinp oybpwnnp R -nu:
hOswbu nbuwbp, wwnnyunh owtpwwnnpp ywhwwnid E yeyuinnpbeph Gp-
ywpnpntGbbpp, pwOh np wyb hpwywlwgynid b oppngnlw| dwunphgny:
Pwgh wn, wlt wwhwwlnd b Gwbk ysyunnplbph Yugqiwé waynibbbnp:
Wuhbpt™ u,v b Tu, Tv yeyunnpabph Yugiwd waynGotpp Gnyaa Ga:e
OphGwy 159. T : R — R? owbpwwnpp, npp uwhiwbyned

~—

A:

S O =
O = O
o O O

dwwphgny  wojwond 60 wpnblunowG  owbpunnnp R3-md: Gk

V1 U1
v=| vo | wywTv = | vy |: Wuhlpl, T owtpwunpl hpwywbwglnid
U3 0

E wpniEyunid zy hwppnipjwb ypw: e
OnhGwy 160. 7' : M,, ,, — M, ,,, owtpwuwnpp gnpénid k

TA=AT
optGpny: 8nig wnwy, np T-0 géwjhlt owtpwuwnnn t:
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Gpt A, B-0 (m x n) Yunpgh dwuwnphgltin &0, A\-0 gwlugwd hpwywh
rhy t, wujw

T(A+B)=(A+ BT =AT + BT =TA+TB,

TAA) = M) = AT =) TA: e

OphGwy 161. C{a, b]-ny Gwlwykap [a, b] hwindwsh Ypw wopn-
hwwn wéwlgwy nibbgnn pnbyghwlbph gdwiht tnwpwdénipinibp: 8nuyg

wnwlp, np
d

D, : Cl[a, b] — C[a,b], D, = %

owtpwuwnpp qéwihl t:
hujwuwtu

Dw(f+g) = sz+DIg, Da:()\f) =AD,f:

Wu ophbwyntd uwhdwbwé D, owbpwuinnpl wodwinwd 60 nhpbnblghuy
owbnpunnn: e

OphGwy 162. T : P — R' owtpwwnnpp (P-0 pninp pwgiwbnwidbbph
qéwhb tnwpwdénipyntltb £) gnpénid b

Tp= /ab p(z)dx

optGpny: T-h géwjlnipyntlp hGwinbnid £ npnpjwp hGuinbgpwih gdwybnipnt-
Uhg: e
Ywublp, nn T, S : V — W owbpwunnplbpp hwdpayonud 660 7= S,
Gipb
Tv=Sv, YveV:

T,5:V — W owbpwuwnplbph gnudwn™ 7" 4 S, uwhdwOnd GG
(T'+ S)v=Tv+ Sv, VveV

ontitpny gnnpénn owtpwwnpp:
T:V — W owtpwwnph L A pyh wpunwnpwy” A7, uwhdwOnid GG

(AT)v = \(Tv), Yv € V, YA € R
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ontitpny gnnpénn owtpwwnpp:

T :V — W qéwhbt owbpwwnnpltph pwqdntenibp géwhl wnwpw-
onipynth £, npp dk0p Yopwowyktp L(V, W)-ny:

UwhdwOnid 37. v € V wnwnppp wodwosap T : 'V — V qgéwjht
owbGpwwnnph wawnpd Yawn, Gpb

Tv=w:

<wiwéwyl pbnpbd 72-h V' gdwihl vrnwpwoénipjwlb gpnjuiyuwb tnwppp
T:V — V qéwjhb owtpwunnph wbwpd Yewn E:

347. Qunlb| v Lwpph wwuwnytpp L w vnwnpph Gwjuwwwunytnp, Geb

v\ [ v+ . 3 (3
w7 ()= (i) o= (%) o= ().

U1 V2 — U1 2 —11
pIl|v|=(vit+tv|,v=|3],w=]| -1 |,
V3 2v1 0 10

V1 2
[ 4vy— vy | _ (3.
Q)| v _<4v1+5v2>’v_ 3 ,w—<9>.

348. <twnlyw; wpunwwwinybpniibbphg n°pl E géwihl

w) 7 : R? — R?, T<'11> —< ) npuintn a-0 quiywé phy E,
v+ o C1
<UQ+C ),nnmch— <62> wnwnppn

( ) npwnbn A-0 quddws phy E,

(%)

pT:R?>— R2T
quuiyjws E,

r(5)
arim e (n)
(1)

nT:R>— R2T
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U1 v1 + U2
b)TRdHRd,T (%) = V1 — Vg

U3 U3
OT:R2—RrTr( )= (03
) ’ V2 V2
. van
L-)T:R2—>R3,T<Zl> = [ vivs |,
2 \/@

D) T: Mys — R TA=det(A),

0 01
BT :Mszs— M3, TA=|0 1 0| A
1 00

T : Myy — My TA = AB, npinbn B € M, 4 dwwnphgp
quuiyjwe E,
N T : P, — Py, T(ag + a1z + azz®) = (ao + a1 + az) + (a1 +

a2)x + asz?,

DT : Py — P, T(ag+ a1z + asx?) = ay + 2as:
349. T': R" — R™ owtpwuwunpp uwhdwGywé E
1 -2 1
A= -1 4 5 0
0 1 3 1
dwwphgny:  Quwnlt| 7, m-p, (1,0,2,3)7 wwpph wwunytpp L (0,0, 0)7
wnwnpph Gwuwwwuwnytpp:
350. hgnip 7' : R™ — R™ owbpwuwnnpp npnayntd t
0 2

A= -2 4
-2 2

dwuphgny: Qb 7, m pYtinp, (2,4)" nwpph wwalspp L (—1,2,2)"
wnwnph Gwuwwwwnybpp: Pwgwwnpty, pE hognt” (1, 1, 1)T wnwnnp Gwpuw-
wwuwnytp snibh:
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351. T : R?> — R? qéwjh( owbpwwnnnl wjhuhuht k, np

1 1 1 0
r(1)=()- (L) = (1)
awnlty (1,0)7 L (0,2)T wwppbiph wwunytpotnp:
352. T : R? — R? qéwjhl owtpwunnnl wjlwhuhG E, np

1 1 0 —1
r(o)-() ()= (1)
awnity (1,4)7 L (-2, 1)T twpptph wwwnytpotpp:
353. T : P, — P5 qbéwjh0 owbpwunnnl wybwhuht k, np

Tl=z, To=1+ux, Ta’=1+xz+2°:

Qunlt) 2 — 62 4+ 22 twpph wwwnykpp:
354. 1" : My o — M> 2 qowihb owtpwwnnnl wjlwhuhb E, np

wlon)=(o =) r(0)= (1),
(05)=G D))= 9);

Qunlbbg <_11 i) wnwnph wwwytpp:
355. T : R? — R? owbpwuwnnpl wjluhuht E, np

1 1 0 0
w(0)=(0) (1)~ ()
Qb (a, “B)T wnwnph wwwnybpp b twy 7' owpwuinnph Gpynpwiswihwyuwl

Gwnwghpp:
356. 7' : R?> — R? owbpwuwnpl wjGwhuht E, np

(o) = () (1) = o)
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Qb (a, B)T tnwnpnh wwwnybpp L w7 owtpwwnnph Gpypwswihwywt

Gunwaghpp:
357. T : R? — R? owbtpwwnpp gnpénid t

Tu = projyu, v= <1>

optGpny: Qwnat| (o, 3)T, (5,0)7 twppbiph wwunytpatpp L gnyg wwy, np

T-0 qéwh0 b: Qunlbp Gwl T' <i> , T <T <i>> wnuwnnptpp: Pwgwunntg

wwuwnwufuwbh Bpypwswihwywl hdwuwnp: 8nyg wwy, np 7' owbpwunnpp
uwhdwOywé £

N =
N =

A:

N
N

dwuwnnphgny:

358. Uwuwgnighb, nn T : V — V géwjh0 owbpwwnnph wbywpd Ytwnkph
pwaqunipnitip V-h Gopwuwnwpwdénipinil E:

359. T : R?> — R? qéwjh( owbpwwinpp gnpéntd t

v U1
r()=(a2)
optbpny: Qunlt] T-h whywnd Yewnkpp:
360. 7 : R? — R? qéwjh( owtpwuwnnpp gnpénud k

()=
V2 U1
optGpny: Aulb] T-h whywnd Yewnknp:
361. T : R?> — R? qéwjh( owbpwwnnpp gnpéntd

v\ _ [vi—h 9 9
P(2) = (50 o

optGpny: 8nyg wnwy, np T-0 géwihb sk L wbwpd Yew snibh:
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362. Uwwgnigt|, np gulywgwd géwihlb owGpwwnnp jnupwpwbsinip gdnpkl
Ywiujw) hwiwfuntdp wpunwwwwnybpnid £ génpbl Ywiuyw hwiwfudph:
363. T : M,,,, — R' owtipwuwnpp gnpénud k

TA="Tr(A)

optGpny: 8nyg wnwy, np T-0 qéwyhh E:

24. QU3bhL OMErusSnNrk UhRNHY G4 MUSYHEGP

Uwhdw(nid 38. 7' : V' — W owbtpwuwnnph dhonty (Ynphg) waywlnid
GO
N(T)={veV; Tv=o}

pwquntpntlp:
Ophtwy 163. T : M35 — My 3 owtpwwnnpp gnpénid £ TA = AT
optGpny: Qulbb] T owtpwuwnnph dhontyp:
N(T) pwqinipynip pwnyugwsé E shwyl gpnjuywl tnwpphg: e
uybhwywn £, np N(O) =V LN (1) = {o}:
OphGwy 164. T : R?* — R? owbpwwnpp gnpénid b

U1 U1
T (D) = (%]
U3 0

optGpny: Qulbk] T owbtpwuwnnph dhentyp:

Pwbh np T owtipwunnnpl hpwywbwglnid t wnnjtyghw xy hwppnipjw
dpw, wwyw N (7)) pwgdniginibp pwnyugwdé E pninp wyb twpptiphg, npnbp
gunbynid 6O z wewOgph ypw

0
NI ={[ 0 |;v5€R'} e
U3
v V1 — 209
OphGwy 165. Qult; T <vl> = 0 ontlpny gnpénn
2

_Ul
owbGpwuwnnph dhontyp:
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Nwhwoyntld £ qunty B2 tnwpwsénipywb pnpnp wil <Zl ) wnwnptinp,
2
npnOg hwdwn
" v1 — 202 0
T < ! ) = 0 =10
—U1 0

npwntbinhg
v —2v2 =0
—V1 = 0:

Pwlh np hwiwywngt noh shwyb gpnywiyuwa (nesnid, www N (T) = {o}:e
OphGwy 166. Qb 7 : R? — R? géwjhG owbpwwnnph dhentyp,

npp gnpénud £
1 -1 -2
Tv=Av, A= <_1 9 3 )

onklpny:
T owtpwuwnph dhentyn R? tnwpwénipul pninp wit (vy, va, v3) 7
ytuintbph pwqdnipntbb £, npnbg hwdwp

U1 U1
1 -1 -2
e _<—1 2 3) v

_ v — U2 — 203 (0
o —v1 + 21)2 + 31)3 o 0 )

vy — V2 — 2v3 =0

—v1 4+ 2v3 +3v3 =0

Nputinhg

{wiwywpgh ywpwibwnpwywhb (niénidl k

(% t
D) = —t
U3 t
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Ujuunbnhg
1

N(T)=lin{| -1 |}:e
1

BEnpty 73. T : V — W qéwhl owbpwuwninph dhontyp V' qéwjhh
tnwpwdéniwl Gopwunwpwdénipnit E: 7-h dhontyt wadwond 6o Owl T
owbpwwnnpp qpywlwa Gopwwinwnpwdénipntb:

OphGwy 167. Yhgnip 7" : R® — R* qéwjhl owtpwwnnpp gnpéntd b

12 0 1 -1

1 3 1 0

To=dvA=1 "1 0 20 1
00 0 2 8

optpny: Awnlb N (T') nwpwénipjul pwghup:
hOswtu Gwiunpn ophwyntd unwbnid Gop hnlyw| hwdwywngp

V1 = —2U3 + v
Vo = U3 + 2U5

vy = —4us :
<wiwywngh |pénibbph $ncbnwdtinw) hwiwfunipb k

—2 1
1 2
{1 (.| 0 [k
0 —4
0 1
nnG by yhah NV (7)) nmwpwénigywlb pwghup: e
Wuwhuny, Gpt 7' owtpwuwnnpp uwhdwlywsé A dwunphgny, www
N(T') wwpwénigintlp Az = o hwdwutie hwdwYywngh (nténdlbph géwih
nwnwénpnlal B N (T) = N (A):
Uwhdwnid 39. 7' : V — W owbpwunnph wwwytn wodwanid G

R(T)={weW; veV, Tv=w}
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pwquntpnilp:

BGnptd 74. T : V — W qéwjhlt owtpwuwnnph wwwnytpp W qéwjhh
nwpwontpjwl Ghpwwnwpwéntpntl t:

Gpt T' owbpwunnpp uwhdwldwé £ A (m x n) Yunpgh dwuwnphgny,
www 7-h ywuwytpp pninp wyb b yeyunnpGeph hwdwfunidpl £, npnGp Gep-
Yuwjwgynid 60 b = Ax wbupny, wyuhbplt® R(T) = R(A), nph swihnnw-
Ywanuggnibp® dim(R(T')) = rang(A):

Ophhwy 168. 7T : R° — R* owbtpwuwnpp uwhiwOywé b hswbu
ophGwy 167-n1d: Qb R(T")-h pwahup:

A dwunphgp dLwhniubiny ubnwlwdl innuph Ywpbih £ hwdingyty, np,
onhbwy, weweohl, Gpynnpn L snppnpn unLbtpp pwghuwhb GG: <Gunbwpwn

1 2 1
2 1 1

{ -1 ) 0 ) 0 }
0 0 2

hwdiwfunwipp R(T") nwpwénipwl pwghu t:e
BEnpty 75. Gt T : V' — W-0 qéwjhlt owtpwuwnnp £ L dimV = n,
Wy
dim(R(T)) + dim(N(T)) =n:

Onhbwy 167-n1d nhinwpyywé 17" owbpwwnnph hwdwp nlbkOp
dim(N(T)) = 2,dim(R(T)) = 3,
dim(N(T)) + dim(R(T)) = dim(R®) =5 :

Gt T : V — W owbpwuwnpny V' qéwjht wnnwpwdénipjwlb tnwppkn
wnwppbph wwwnybpopp twpptbp 60, www 7-0 wojwond 6O pbsywnpy
owbpwwnnp, huy bpt W-h gwllywgwd wnwpp V-h nplt tinwpph wwunybp ,
www 7-0 wajwand 60 wniptynpy owtpwwnnp: Gpb T-0 thwdwiwiwy L
hajtywnhy E, L uynipyunpy, www wb wadwand GG phylyinhy owtpunnp
Ywd wuntd 6O, np T-0 thnfudpwpdtp wpunwwuwnlybpnud E:

@Btnpty 76. Npwbugh 7' : V. — W qéwjhb owtpwuwnnpp (hah hOjGY-
why wlhpwdtizwn £ L pwdwpuwp, np N(T) = {o}:

Btnpty 77. Npwtugh T : V' — W qéwjh0 owtpwuwnnpp (hGh unip-
JGywhy wohpwdbwn b L pwywpwn, nn

dim(R(T)) = dimW :
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Btnptd 78. Gpt T : V. — W qéwhb owbpwuwnnp b L dimV =
dimW = n, wyw T-0 hnudhwpdtp wpunwwwwnytpnd £ wyt L dhwyl
wjb nGwpenty, Gpp T-0 ynipEYnpy E:

OnhGwy 169. Yhunwnpytlp htnlyw] owGpwwnnpbtpp

X
w)T:R*—R?% |y ;(m)
- Y

T-0 hOjEYnhy sk, pwbh np Gpynt twpptnp tiwppeph hwdwwwunwu-
fuwbbglnid t ShLOnyb tnwppp

0 0
r(0) - (2). o (o) -(9).
0 1
T-0 ynipYuinhy owbpwuwnnp E: Qw gnyg nwint hwdwn Gywwnkap, np T
owtnpwwnpp uwhdwOywé E hbunlywy; A dwunphgny

100
A‘(o 1 0)'

rang(A) = 2 = dim(R(T)) = dim(R?) :
UGnid E Yyhpweb] pnptd 77-n:

NLOkGp

X
p) T:R*— R®, (x) |y
Y 0
T-0G hOjYuinhy owbpwwnnp E, pwbh np

z z X1 )
<y1>#<y2>=> i | # | v

z
T-0 ynipEyinhy owbpwuwnnp sk, pwGh np, ophlwy, | ¥ | wwppp
1
Guiuwwwnytp snibh: Lywwnklp, np GnyG optbpny gnpénn 7' : R? —
R(T) owtpwwinpp thnfushwndtip t:
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ag
Q) T : P, — R ag + a1z + aza? | ay opklpny gnpénn
ag
owbpwuwnpp thnfudhwnpdtp E:
nT: My, — My, TA= AT opblipny gnpénn owbpwnnpp
thnfudhwndtp t: e
OphGwy 170. 7' : R” — R owbpwuwnpp uwhiwOjwé £ A dwun-
nhgny.
0 1
11, pA=1|0
1 0

w) A=

o O =
O =N
S =N

1 20
QA= <é . _01>, mA=[011
000
Mwnab, pb npdwé owtpwunnplbnhg, nnG b phiGYunhy, unipGyunpd,
yuwd Ep ng dGYp L ng E| gncup: <wdwwywwnwufuwb wpnniapbbpp 06pYwjwg-
O60p wryntuwyh inbupny

T:R"— R™ dim(V) dim(R(T)) dim(N(T)) phtywhy unipty.

w)y7:R>— R 3 3 0 wyn wyn
p) T:R>— R 2 2 0 ns ns
Q7T:R*—R> 3 2 1 ns wyn
nT:R— R 3 2 1 ns ns
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364. Qunlt| T qéwiht owtpwwnnph dhentyp

U1 0
wT :R—=R Tlwv|=1[0

V3 0

U1 U1
MT:R R T2 =]"],

U3 V4

Vg V3

Q)T :P;— R, T(ag+ a1z + asx® + azx?®) = ay,
mT:P — P, T(ap+ ar1x + azz?) = ag + 2azx,

T R — R, T ()= ("t 2
' ’ (%] Vg — V1 ’
QT:R*— R, T )=(""")
' ’ () vy — vy )
365. T owtpwwnnpp uwhdwOywé bt A dwunphgny: Gunbtp 7" owbpwwnnph
dhontyh L wwwnytnph pwghultipp

1 2 1 -1 2\

‘“)A_<3 4>' p)A—<0 | 2>'
366. 1" owbpwuwnpp uwhdwOywé E A dwunphgny: Gult
N(T), dim(N(T)), R(T), dim(R(T)),

Gipb
5 —3
w)A-(i _11> pA=11 1
1 -1
. _ dp(x) :
367. T : Py — Ps owbpwuwnpp gnpénud £ T'p(z) = I optpny:
XL

Qulbtk] T owtpwuwnnph dhontyp:
368. T : P, — R' owbkpwunnpp gnpénud k

Tp= /01 p(z)dx
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optGpny: Qunlbk] T" owbtpwuwnnph dhentyp:

369. 7 : R?> — R® qéwht owbpwwnnpp wpnsyunnd b v = (2, —1,1)7
wnwnphb: Qb T owbpwuwnnph dhentyh L wwwnybph swhnquywlneeynio-
GGpp: Qunlb| dhontyh pwqghup:

370. 8nyg wwi, np A dwuwnphgny uwhiwOywé T gdwyht owbGpwwnnpp
untnjGywinhy L phiGYuinhy t

~1 0 10
w)A::< 0 1)’ p)A::<0 —1)'

100 1 2 3
pA=[00 1] ma=|-12 4
00 1 0 4 1

371. b°0s wpbih Ewubp T : R — R™, Tv = Av duwhnfunipjul
dim(R(T"))-h dwuh, tipt

w) det(A) #0, p)det(A) =0:
372. T : M,,,, = M,,,,, TA=A— AT: 8nyg ww|, np T owtpwwnnph
dhontyp (n x n) Yupgh uhdbunphy dwwnphgbtph pwqdnipyntll t:
373. T : V — W qgéwihl owbpwuwnnp t: Uwwgnigt|, np T-0 hOjyuinpy £
wyl b dpwyb wyb nbwpny, tpp dim(R(T)) = dimV:
374. T : V — V géwh( owtpwwnpp thnfudhwpdtp E: 8nyg wnwy, np
{v1,-+,v,} génnb0 wOywiu hwdwfudpht hwiwwwwnwufuwbniewb vk
nnynid {Tvy, - -+, T, } génptil wllwiu hwdwfunidp:
375. T : V — V géwh( owbtpwwnpp thnfudhwpdtp E: 8nyg wnwy, np
jnipwpwbsinip v twpph hwdwp Ygunbyh wyGwhuh w wnwpp, np v = Tw:

25. Qzu3hL oMmGrusn/rr UUSMRSUSKL MUSUE,NEUL

hgnip B = {v1,- -+, v,} hwiwfunidpp R™ géwht tnwpwénipjwl
nhwwihb pwghub E:
Gpbt T : R — R™ q6éwihl dLwihnfunipintG0 wyGwhuhG £, np

V11 V21 Uni

V12 V22 Un2
Tv, = : , Ty = ) sy T, =

Vim Vom Unm
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www

V11 V21 - Unil

V12 V22 - Up2
(T)p = ) )

VUim V2m °° Unm

dwuphgl wajwOnud 60 T owbpwuwnnpp inpuughl dwiinphg:

@tnptd 79. Swllwgws v € R™ wwpph hwiwp Tv = (T)pw,
wjuhlpl, 7" owbpwuwnnpp uwhiwbws b (7)) g dwwnphgny:

OphGwy 171. GnGLGp

U1 v 2v
Tl | = 1 2
21 + v2

U3

owtnpwwinph ihwwjhl dwwnphgp:
NLoblp

1 0
Tv,=T1|0 _<;>,TUQ_T 1 _<_12>,
0 0

0
TU3:T 0 —<0>
1 0

T owbpwuwnnph innhwwht dwuphgl £

ms=(5 7 0)

Uwnnigblp

U1 (1
" o 1 -2 0 . (% 2U2
(T)5 | v2 _<2 1 0) Y2 _<21)1+v2>’
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Ophtwy 172. T : R?> — R? owbtpwwnpp R? nwpwénipjwl gul-
Yuwgwdé wnwpp wpnEyunud B Oz wewlgph ypw: Qunbbp 7' owbpwuinnph

wnhwwjhb dwwnnhgp:
T owbpwuwnnpp gnpénid £

ontlpny: Shwwjhl dwuwnphgl £

(T)p = <(1) 8) :

UGy wlgwd b Gywwntbp np

e (3 2) (2)-(3)

1 : R — R™ L1y : R™ — RP owtpwwnplbph T = 15T
wpuwnnuwip uwhdwOnud 6o

T:R"— RP, Tv=(TyTy)v=Ty(Tyv), Vv € R"
onklpny:

[annhﬁ 80. Urab T = T2T1, www (T)B = (TQ)B(Tl)BZ
OphGwy 173. Spqwsé &

V1 201 + v2 V1 V1 — V2
T | va | = 0 o Tl v | = v3
U3 v1 + U3 U3 V2

Qb (7271) g L (T172) B nhwwihlG dwwnphglbnp:
T1 L T5 owbpwuwnnpbbph wnnhwwiht dwwnphglbnl GO

2 10 1 -1 0
(THs=[00 0], (s=|0 0 1
101 0 1 0
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Npuntinhg

210
(Tng)B:<T2)B<T1)B: (1 01
0 0O
2 =21
(MT)p=T)p(T2)p=10 0 0
1 0 0

Uwhdwanid 40. 5pb 71,75 : R® — R"™ qéwjh0 owbpwuwnnpObnl
w)bwhuhG &G, np
T =TT, =1,

www 75 owbpwuwnnpl wojwanwd 60 T1-h hwlwnwnpd owbpwwnnp L wuntd
G0, np 77 owbpwuwnnpp hwywnwpdbp E: T owtpwwnnph hwywnwnd owbt-
nwwnpp Gowbwynud 66 7~ -ny:

@BLnptd 81. Gpt T': R™ — R™ owtpwuwnnp qéwihG b, www hunlyw
wonnibtpp hwdwndtip GO

e T'-0 hwlwnwpdbih owbpwuwnp E,

e T'-0 thnfuthwndbip wpunwwwwnytnpnid E,

e (T) g dwuwnphgp hwywnwndbih dwunphg E:

BEnpty 82. Gpt T owbpwunpp hwlwnwpdbih E, wwyw

OphGwy 174. “hgnip 7" : R? — R3 owbpwwnnpp gnpdnid E

(%1 21)1 -+ 31)2 + U3
T (%) = 31)1 -+ 31)2 + U3
U3 2v1 + 4va + v3

optGpny: 8nyg wnwy, np 7-0 hwywnwndbh £ L gunbb] Gpw hwywnwpdp:
T owtGpwuwninph tnhwywht dwwphglh b

(T)p =

W N
=~ W W
—_ = =
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(T) g Swunhgp hwywnwndth t L

-1 1 0
(Mz'=1-1 0 1
6 -2 -3
Ujuwntinhg
U1 U1 —U1 + V2
T =T v | = (T)B1 v2 | = —v1 + U3 e
Vs V3 61)1 - 21)2 - 3U3

Ahgnip V-0 L W-0 ybpowynnp swhwbh gdwhl tnwpwénipnibOtn Ga
hwiwwwwnwuluwlwpwn B = {vy,v9, -, v, }, B' = {wy,wae, -, wpy}
pwahutepny LT : V — W qéwjhb owtpwuwnnp E: LywGwykap

V11 V12 Vin
V21 V22 V2n
(TUl)B/ = . y (TU2)B’ — . y T (Tvn)B/ — .
Um1 Umn2 Umn
V11 V12 s VUln
V21 V22 -+ V2p
(T)B,B" = - -
Um1 Um2 - Umn

dwwnphgt wojwond 60 T owbpunnnph dunphg B, B’ pwqhuGlph GYun-
Jwup:
BLnptd 83.
(Tv)p = (T)p.p (V)5 :

OphGwy 175. Yhgnip 7" : R? — R? qéwjhl owbpwwnnpp gnpdntd k

T<U1> _ < v1 + V2 )
(%] 2’L’1 — V2

optGpny: Qunlbtb] T owbpwuwnph dwunphgp

=1 (2)- ()1 - - (). (2
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pwaghubbph GYwundwdp:

NLGkGp
1 3
Tvy =T 9 = 0 = 3w + Ows,
Tv2:T<_11> = <_03> = Ow; — 3ws :

(BB = (?) _03> ‘e

Ophlwy 176. T" géwih0 owbpwwnnpp uwhdwOywé b haswbu Gwfunpn

Nputinhg

2
1
Ywnbh t oquyb| T owEpwuwnnph uwhdwniihg

(- () ()

Lwntih E oguyt) Gwfunpn ophGwyntd unwgdwsé (7°) g, g dwwnphghg

ophbtwyntd: Qunbk| T'v wwnpp, tpb v =

(Tv)p = (T)B.p(v)g = (T)B.B <_11> :

Pwlh np B’-p nhwywjht pwaghut b, wyw Tv = (Tv) g = <§> o
Uwulwynp ntwpnid, tpp V= W L B = B', (T)(p,p) dwwnphgl
waqwanud 60 T owlpwinnph dwunphg Ywd dwuppguyhlG wwwnlypnd B pw-
ghuntd L (T) g, gy = (T)p = (T)p: Ljwnklp, np wyu GawGwynidp
UG0p GwpuyhOnud wpntt oguwgnnét) Gap:
OphGwy 177. D, : P, — P, owybpwuwnpp gnpénid t

Dyp(x) = p'(x)

onklipny: G0t D, owtpwwnnph dwwnphgp B = {1, 2,2} L B' = {1, 2}
pwaghubbph GYwundwdp: NbGGp

D,1=0=01402, D,z =1=1140-2z, Dyz’>=2x=0-142-2:
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Npuntinhg
010
(DI)B’B’_<0 0 2>:

Llwuntlp, np bpt p(z) = a + bz + cr? wwyw

WuhGpl D, (a + bz + cx?) = b+ 2cz : o

OphGwy 178. V-0 YnnpnhGwwnbbph uygplwytnhg nnipu GYnn pninp
Jtyunnplbph gdwih tnwpwénnttl b R3-h B = {e1, €2, €3} nhwywyhl
pwahup V-h pwghu t: T : V — V owbtpwuwnnpp V-h guwllwgwd wnwnph
wpnityunnud E e; Oes hwippnipjwl ypw: Gt 7-h dwunphgp B pwghuntd:

Pwlbh nn
1
Tei =e; =1le; +0ey+0e3=10
0
0
Tes =e3=0e1 +1leg+0e35=11
0
0
T63:0:061+062+063: 0
0
wuwjw
1 00
(T)g=(0 10 °
0 00

OphGwy 179. T : M3 2 — M> 2 owkpwuinnpp gnpénid k

1 2
TU—<3 4>v
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optilipny: Gl 7-h dwwnphgp B = {eq, €2, €3, €4} hywht pwghuntd:
NuakGOp

/1 2\ (1 0\ (10 _ |
T61_<3 4) (0 0)‘(3 0>_€1+365’

Tes =69+ 3eq, Tez = 2e1 +4es, Tey = 2es + 4ey :
Nnpwntinhg

(T)p =

O WO
W O = O
O = O N
-~ o NN O

376. Qunlb| htuinlyw| géwihb owGpwwnnpltph tnhwwhb dwwnphglbpp

% v+ v pU1 — v
1y _ 1 2 1) _ "
wr(z)-(272) wr(2)- (5

vy — 4y
1 V1 + V2 U1 3vz — 209
q) T Vg = V1 — U3 y rl-) T U2 - (41)1 + 111)3 >:
U3 V3 V3

377. T qgéwih0 owtpwuwnph whwwht dwuphgh oglnipjwdp gunlb) v
nwpph wwuinytpp

o1 (13v1 — vy + 4@3) o L

w) T | ve f = 6v1 + Svg — 3ug —2
V3 1
U1 1
(%] o (%] + V2 o -1

R T U3 _<'vg+v4>’v_ 1

V4
378. Awnlt| T" owbpwwnnph inhwwiht dwwnphgp L Gpw oglnipjwdp gunlb)
v inwnph wwwnytpp: Lwnptp v-0 L Gpw Wwwnybpp
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w) 7-0 hpwlwlwglnd b uhdbwnphwih dlwihnfunigntt YynnpnhbwwnOtph
ubgplwytinh Gyuwndwidp R? qéwihG tnwpwsnLnLGnuy’

r(3)=(5) = (3)

p) 7°-0 hpwywOwglnid b uhdGunphwih dlwdnfunipnil y = 2 ninnh Guwn-
dwip R? géwjht inwpwénipgnibnis” 77 <§> = (y , V= <3>

x 4
q) 7-0 R? qéwjhG inwpwénipynitOntd hpwywOwglnid b wunnyun 135°-ny b
o=
n) 7-0 R? qéwjht tnwpwénipntGnid hpwuwbwgOned b wunngun —60°-ny b
2
v= 2

&) T-0 hpwywlwglnid b updGunphwh dLwhnfunipintt 2y Ynnpnhbwwnw-
Yl hwppnipjwl GYywundwdp B2 gdwht tnwpwénipgnibnud’

x T 3
Tlyl=1vy |.v=|2],
z —z 2

q) 7-0 hpwywlwgOnid b updGunphwih dLwhnfunipnil ¥z YnnpnhGwunw-
YO hwppnipjwl GYywundwdp R gdwiht tnwpwéntpynibnLi

T T 2
Ty | = Y ,v=13
z z 4

379. Aty 7577 L T1T5 owbpwuinnnltph inhwwihb dwuphglbipp, Lk

v\ [ v1— 20 v\ 2u1
UJ)TI <1)2> o (21)1+31)2> 7T2 <U2> o <U1 —1)2>7

—v1 + 209 V1
v v — 3v
P)T1< 1>= vy + 2 o | e =< ! 2>2
Vg v3 + vy
V1 — VU2 U3
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380. <twnlyw| géwihb dLwihnfunipntbObphg, n°pb t hwywnwndbh: Yw-
Jwl ywunwuuwOh nbwpnid gqunbb, hwhwnwnép

or()-(:%)

Vg v — vy )’
v\ [ 2

o7 (1) = (%),
V1 o 51)1 .

o7 (1) = (50):

381. Qunlbp Tv tnwppp. ogunwgnnpéstiny 7' owtpwunph nhwwiht dwwn-
nhgp, ogunwgnpétiiny 7" owtpwwnnph dwwnphgp B L B’ pwghubtph GYwwn-
dwip, ek

V1 + U2
wr(2)-("7) - ()
V2 Vs 4
1 0 1
B={<_11>,<?>},B'= v ] o s
0 1 1

U1 Vi — v 1
pT | v >=<1 2>,v= 2 |,
Vo2 — U3 _3

1) (3): () i3): G

382. T : P, — P;3 owbpwuwnpp gnpénud £ T'p = xp opklpny: Qunbb, T
owtnpwwnph swwphgn B = {1,2,2%} b B’ = {1,2,2% 2%} pwghunh
GYwuwnidwdp:

383. T': P; — P, owbpwuwnpp gnpénid £

Tk _/ t*dt
0

optlpny: Aulb| T owtpwuwnph dwuphgp P; L P, tnnwpwdénipnibbbph
unwinwnpwu pwghultph GYwwndwip: Unwgywd dwuwnphgh oglnipjwdp
qult) p(z) = 6 — 2z + 32° pwqiwlnwih Gwubwywap:

—_ =
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384. 8nyg wnuwy, np bk 71 L T5 owbpwuwnnpObpp hwywnwpébih 6o, www
hwywnwndbh E Gwl 7775 owtpwuwnnpp L

(M)t =111t

385. T : V — V owbpwuwnpb wjbwhuht £, np 7% = I hGs-np phwywl
k-h hwiwp: Snyg wnwyi, np gwiywgwsd b € V wnwpph hwdwnp Tz = b
hwywuwnnidlb nibh nuéney:

386. 7 : V — V owbpwwnpb wGwhuhl £, np 7% = O hs np phwlwl
k-p hwdwn: 8nyg wnwy, np Ygnbdh v € V' (v # o) wmwpp wjbwhuhb, np
Tv =o:

387. Aty L(V, V) qéwhl nwpwénipjul swihnnwywnignilp, beb
dimV = n:

388. Qb L(V, W) qéwhl nwpwénipub swhnnwlwanignilp, beb
dimV =nlbdimW =m:

389. 8nug wwy, np bt 1" owbpwunph hwywnwndp gnynip)ntd nubh, www
Tv = o hwjwuwpntil ntbh Shwylb v = o |NLéNLL:

390. Qunlb| wyb géwihlb owbGpwuwnnpp, npp tpywé vy, ve, v3 Yaywnnpbeno
wpunwwwwnytnpnud £ g, us, ug yaunnplephb: Qunlb] owbpwuwnnph dwwn-
nhgwihG wwwnytpnidp whwywihl pwghuntd

2 0 1
wuvi=|3]|,v2o=|1],v3=

ot
[\

Uy = 1 , U =

— —
 ~
I = =
—_
<
w
Il
N s o O
- N = N

2 4 3
pvi=|0],vo=111],03=11
3 5 2

1 4 1

Uy = 2 ,Ug = 9 , U = -1

—1 -2 1

391. 8nyg wwy, np R™-n1d gnynipynth nlbh wybwhup géwiht owGpwwnn,
npp wnpduwé {vy, - - -, vy, } goNPEL WOYwiu hwdwluniipp wpnwwwwnyspntd
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tE {uy, -+, u,} gonptio wOywiu hwiwfudphG: Q] wn owbpwwnnph
dwwphgp {v1, -+, v, } PWghunL:

392, Uwwgnigh, np 7' : R? — R3 Tv = (v,u)u, u = (1,2,3)7
ontlpny gnnpénn owtpwuwnnpp qéwht b L gunlOb) Gpw dwunphgp

1 2 1
{ffo).{o].{1]}
1 ~1 0

pwghunty:
393. 11,15 : My o — Mo 5 owbpwuinnplbbpp gnpénid GG

TlA: <CCL Z) A, T2A:A<CCL Z),VAEAJ2,2

ontOpltpny: Qunlb| owtpwwnnpltph dwunphglbnp Mz o qéwih( twpw-

ontpjwlb wnhwwihb pwghuntd:
394. P, qéwih0 tnnwnwénipyninid 7' owGpwwnnpp gnpénid b

T(p(z)) = plx +1) + p(x)

optilpny: Gl 7" owtipwuwnnph dwwnphgp {1, z, 2, , 2™} pwghunty:
395. Snuyg wnwi, np P, gdwht tnwpwénipnind wédwbgdwb gnpdnnnipe-
Jnibp géwiht wpunwwwwnytpnud E: Qunlbp win wpunwwwwnyspiwl dw-
wnnphgp hGunlyw; pwghubbpnid

w) {]- €z, 1'27 Ty xn},

P 2 PORPAY ;)
p{lz—c % e M}, npuntin c-G hpwlw phy t:
! n!

396. V = lin{cosx,sinz}: Qulb) V-nd gnpénn nh$ptipklgiwl owbipw-
winph dwunphgp {sin z, cos x} pwghunty:

26. omgrusn/kr UUSMRSh QGHUONVNRULE LNAM FULPUDP
uLSLGLRU: OMEGrUSNrh UGOUYUL UNTEGR
G4 Ubouuuy deusne

@tnpty 84. Gprb V-0 qdwjht wnwpwénipntt t B, B’ pwghubtpny L
T :V — V géwjhb owytpwuwnnp k, wuwjw
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(T)p = Aplp/(T)sAB.B.
npuntin Ap g dwwnphgp B pwaghuhg B’ pwghuhl wigdwh dwnphgl

= < 201 = 202 > owtipwunnph (7') g/

U1
OphOwy 180. Quit, T Vo — vt + 309

1 1
dwwnhgp, bt B’ = {<0> : <1>}:
B = {e1,ex}-ny Gpwlwytlp R? qéwihl nwpwénigul nhwuwhl

pwighup
2 -2
()5 = <—1 3 > :

B pwqghuphg B’ pwghuhl wigdwh dwunphgh £

1 -1
AB,B’—P—<0 1 )7

Aplp =P = <(1) 1)

(T)g = P~ (T)gP = <_31 —22> :

(T) g/ dwunphgp Ywnbih b hwpyb) wy) tnwawyny: NiokGp

ra=(2) =0 (3) = (1)

LnuétGiny hwiwwwwnwuuwb hwdwywngp Yuunwbwbp

(Te1)p = <_31> :

nph hwywnwpal b

LEinbuwpwp

Lnyb duny
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Npuntinhg

Ophtwy 181. B = {<_23> , <_42>} LB = {<_21>,<_22>}

hwiwludptpp R2-h pwghultbp 66, 77 : R? — R? qéwjh(G owtpwwnn t L

(T)p = <:§ Z) :

Qb (T)p Gwuphgp:  <wpdty (v)p, (Tw)s, (Tw)p:, bpk

V) = -3 : Ag p-ny GpwlwytkGp B pwghuhg B’ pwghuht wogiw
-1 ;

dwuwphgp: NLOGGp

-1 2 _ 3 2
AB,B’ = <_2 3)* AB}B/ = (2 _1>

_ 2 1
(T)B/ = AB}B’(T)BAbvB/ = <_1 3) s

0 = Ap (e = (1) (0 = M = (T3).

(To)p = A5l (o) = ()
ywad

(Tv)pr = (T)p (v)p = <_07> ‘o

OphGwy 182. R* qéwjht tnwpwénipniind gnpénn 7' gdwiht owb-
nwwnph dwwphgp B = {eq, €2, €3, €4} pwghuntd htiinlyw O £

1 23 2
-10 3 1

(T)s = 15 —1
1 12 2
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Qunlt| T owtipwwnnph dwwnphgp

B ={ej,e1 +ea,e1 +eatese1 +ea+ez+eyq)

pwghunty:
Nuakap
1 1 11 1 -1 0 0
(o111 (0o 1 -1 0
Asp=\g o1 1485 =0 0 1 —1]°
00 01 0O 0 0 1
2 4 4 5)
_ -3 —4 —6 —4
(T)pr = Ap'p/(T)pAp.p = L1 o4 1]
1 2 4 6

Ophtwy 183. T : R® — R3 qéwh( owbpwwnp b L B-0 R3-h
inhwwh0 pwahul E: Qunbk] 7' owyGpwwnnph dwunphgp

1 1 0
B={[1],{-1],{0]}
0 0 1
pwghunty, bRk
1 3 0
(Tg=(3 1 0
0 0 -2
Nuatap
3 3 0
1 1 0
App=|1 -1 0|, A5 =13 -1 0
0 0 1
0 0 1
4 0 0
(T)B/: 0 -2 0 ®
0 0 =2
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Lwunpn ophbwynid B’ pwghuh GYwwndwdp 7' owspwwnnph dwiwn-
nphgp waynibwgswiht E: Ywnbh® b gwoyugwsd gdwiht owtpwuwnnph hw-
dwn gunbt] wjbwhuh pwghu, npunbn Gpw dwwnphgp woyntbwgéwyha E:

Lwlh np ybpowynn swihwbh qéwjhbt tnwpwdénipyninid

Tv=(T)pv,

www T owbpwwinph hwiwp Ygunbyh pwghu npunbn wyn owtpwwnnph
dwuwnphgp waynibwagéwih E, Gpbt waynitbwagswjhb inbuph Yuptih £ ptipbg
(T') g dwuwnhgp:

Uwhdw@nid 41. A phy0 wowOnd 66 7 : V. — V géwjh0 owbt-
pwwnnph ubthwywb wpdtip, Geb Ygnbyh v € V,v # o tnwpp wjGwhuhh,
nn

Tv=Mv:

v nwpnpt wojwand 60 A uGthwywl wpdbpht hwiwwwwwuuwOng T
owbpwuwnnph uGthwywb ytywnnp:

Ophlwy 184. <wynbh b 7" géwih0 owbGpwuwnph dwwnphgp nplt B
pwghuntd

0 2 2
Mpe=|2 3 -1
2 -1 3

Uwnbh® E gunOb] wjbwhup pwghu, npntn 7' owGpwunnnb nioh wayniGw-
qowhbt dwuwnphg: Hwlywb wwunwufuwbh nbwpnid gunbb] wyn pwghup:
Lni6Ghp pOnipwagnhs hwywuwnnidp

det(T)p—AE)=|2 3-X —1 |[=(4-)M\—-2\-8)=0,

npwntinhg
/\1:—2, /\2:/\3:42

A = 4 ubthwywl wpdbpht hwiwwwwnwufuwOnid 6O Gpynt génpba waywiu
ubthwywl ytywnnpatn

1/2 1/2
v = 0 , Ug = 1
1 0
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A = —2 ubthwywl wpdtpht hwiwwwwnwuuwonid t vz = (=2,1,1)7
ubithwywb yywnnpp:

T owtpwuwnpp Ywnbih b pbpbp walyniwgéwiht wnbuph: <wiwww-
wnwufuw pwghup’ {vy, va, v3}: @

OphGwy 185. T : R? — R? qéwjhG owbpwwnnpp gnpénul b hbinlywy
utnw

U1 V1 — Uy — V3
T (%) == V1 -+ 31)2 + (%)
V3 —3v1 + v2 — U3

AQunlb] pwghu, bpt hOwpwynp E, npwnbn 7' owbpwuwnpl nibh
wayntbwgdwihl dwwnphg:
T-h whwwjhl dwunphgl E

Uju dwuwnphgp Ywnbih B pept, woynibwgéwiht wnbuph L Gpw GpGp génnka
wilywiu ubthwywo yehunplbpp Yuqind 66 B3 gdwihl tnwpwénipjw
pwaghu

—1 1 —1
B ={| 0 1 -1, 1 1},
1 4 1
npunbin
2 0 0
(Mg =10 -2 0 °
0 0 3

Btinptd 85. Gpt 1" owbpwuwnnpp uwhiwOywé b hwywnwpébih dwwn-
nhgh ogUntpjwip, wuwjw
e ninhn g6h wwwnytipp ninhn ghd t,

e YnnpnhGwuwnlbph uygpbwytuinnyg wbglnn ninnh wwwytpp Ynnpnp-
GwuwnOBpp uygptwytunny woglnn ninpn E,

e gniqwhtr ninhnOtph wwwytpp gniqwhtre ninnhnbtn GO,
e P L Q) swjpwybwntn nibbgnn hwunydwéh wywwnytpp hwunywé E, nph
Swypwytwntpp P, Q) Ybswnbph wwunytnotna Ga,
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e tintip YGwnbph wwuwnybpbepp gunnbdned GG shbnyb ninnh ypw wyb L
Ghwjt wyb nGwpenty, Gt Opwlg Gwuwwwwnybnpbbpp Gnybwbu poywsé GO
dah ninnh Upw:

397. Qunlb| T" géwihb owtpwwnnph (7') 5 dwwnphgp
U1 . 2’L’1 — V2 o 1 0
ot () =) p=i() ()
v\ _ [ V2 B 1 1
o1 ()= () p=o(5) -G

V1 U1 1 1 0
q.) T Vg = (%) s B = { 1 s 0 s 1 },

398. B = {(1,3)T,(-2,-2)T}, B" = {(—12,0)7,(—4,4)"} hwdiw-
fudptipp R? qéwjhG twpwénipwil pwghutbp &6, 7 @ R? — R? qéwjhG

owtpwuwnp k£ L
3 2
D)z = <0 4) :

w) Qunlk| B pwghuhg B’ pwghuhl wGgiwl P Swuwnphgp,
p) (T)p L P dwuwnhgltiph oglntpjwip gunlty (v)g L (Tv) g, bpb

(v)p = <_21> :
q) quat| (7) s,

n) (Tw)p: Ynnpnhbwwnlbbpp gunlbp Gpyne GnwGwyny' hwpytiny
P=1(Tv) -0 L hwaytiny (T) 5 (v) B/-n:
399.
B ={(1,1,0)",(1,0,1)", (0,1, )"},

B ={(1,0,0)7,(0,1,0)", (0,0, )T}
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hwiwludptpp R? qéwjhG tnwpwénipjwl pwghutbp 6o, 7 : B3 — R3
qéwjhb owbGpwuwnnp £ L

[Nl

N

w) QwnGt; B pwghuhg B’ pwghuhl wagdwh P dwuwnphgp,
p) (T)p L P dwuwnhgltiph oglntpjwip gunlty (v)g L (Tv) g, bipb

q) quat| (7) g,

n) (Tv)p Ynnpnhlwwnlbbpp gunlbp Gpyne GnwGwyny’ hwpytiny
P=1(Tv) -0 L hwyting (T) 5 (v) B/-n:
400. Qun0G] wbwhuh B pwghu, npinkn 7" owGpwwnnph dwunphgp waynt-
Gwgéwihl £

V1 V1 + V2
T = ,
w) (Uz ) <U1 + v )

V1 —2v1 4 2v3 — 33
pT | v | = 2v1 + vy — Guz |,
V3 —v] — 209

Q7T:P — P, T(a+bx)=a+ (a+2b)x,

MT:P,— Py, T(ag+a1x+axx?) = (2ap+a2) + (3ay +4as)x + asw?:
401. Uwuwgnigbl. npwbugh 7' owbpwwinph dwunphgp npdwsé {e; }7_,
pwghuntd [hah waynitbwqgéwinb, wihpwdtwn b L pwdwpwp, np e, nwp-
pGnp |h06G T" owGpwwnnph ubthwywb Jeyuinnptp:

402. 8Snyg wwy, np 7' L T~ (Gpb wb gnynipgntl nibh) owbpwwnnnOEG
ntOG0 GnyyO ubGthwywb JsyunnpObpp: Qunbb] Gpuwbg ubthwywb wpdGpltph
tphol Gnwéd Yuuwp:
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403. 8nyg wnwy, np T' L T — AT owtpwwnplEpt nlbGO Gnyh uBthwywl
yeyunnplbpp gwolywgwé A pyh hwdwn: QunlObp Gpubg ubthwywb wpdtp-
GGph vholc Gnwd Yuwp:

404. T owbpwuwnnpp gnpénud b R? géwihG tnwpwénipninid” wunnbiny
Jtywnpbtpp ¢ € (0, 7) woynibny: 8nyg wwy, np wyl snibh ubthwywG
J&ywnnatp:

405. 8nyg wwy, np nplt pwghuntd owbpwwnnph dwunphgh npn2hsp Yuwifu-
Jwé st wn pwahuh phunnnipntbhg:

406. Spqwsé b T owtipwwnph dwuwnphgp B = {e1, €2, e3} pwghuntd

15 —11 5
(Me=1|20 -15 8
8 -7 6

Q0| owtipwwnnph dwunphgpn B” = {2e + 3es + €3, 3e1 +4es +e3,e1 +
2e9 + 2e3} pwghunty:
407. Spyws b T owbpwuinnph dwwnphgp B = {(1,2)7,(2,3)7} pwghuntd

3 5
4=(13)

L S owtipwwnnph duiinphgn B’ = {(3,1)", (4,2)"} pwghuntd

(S)m = (g S) :
Qi) (T4 S)p:

408. T(1,0)T = (0,1)", T(0,1)T = (1,0)”: Mwpgty T owtipwinnph
Gpypwswhwywb hdwuwnp:

409. T(1,0)T7 = (2,007, T(0,1)T = (0,1)": Mwpgty T owtipwinnph
Gpypwswhwywb hdwuwnp:

410. Quwt (1,0)7,(0,1)7,(2,2)T yewbph wwwnytnltpp, tert T’ ows-
puwwnnp uwhdwOywé b hnlyw; A dwunphgny

2 0 3 0\
‘“)A:<0 3)’ p)A=<0 3)'

411. Muwpgb|] hEunlyw; dwwnphgtbpny uwhdwbywé owbtpwuwnnpltph bp-
Ypwswithwywb hdwuwnp
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20 10
wa=(g V). ma=(5 7).

01 1 3\
q)A—<1 0>= n)A—<0 1)-

412. hgnip (-p axz + by = 0 ninpnG t hwppnipywt ypw L L : R? —

R? qéwjhh owGnpwuwnpp hpwywbwglnud b updbunphwih duwhnfunipnib £

ninh GYwundwdp: Qpunlt] L owtpwwnph winhwwjhb dwunphgp, ek £-p
w)x=0nnpnbt, p)y=0ninpnGt, q) 2z —y =0 nnhnh t:

27. fMUYLPGUSUL SurusnieR3nrLNiV anrsnn
qQ3U3hL omGrusnruGM

V-0 Eyyihnbuwt vnwpwoénipnia b: 7% - 'V — V géwjhb owtpwuinnnl
woJwanud 60 T-h hwduymé owbpuwwnnp, Gpb
(Tv,u) = (v, T"u), Yo,u eV :
T owbpwunnpl waqwbnud 60 paplwhwiwinié owbpuwwnnp, Lk
T=T":
T owbpwunnpO waywinud B0 oppngnawy owtinwwnnp, tipk
(T, Ty) = (z,y) :

OphGwy 186. 8nyg wwy, np gwiwgwsé B = {ej, e, -+, e,} op-
pnOnpdwynpywé pwghuntd 7" hapGwhwiwinié owspwwnnph (1) g = (t;)
dwuwnphgp uhdGwphy E:

<waytlp (T, e;) uhwywn wpnwnpjwip

Teka thk €i, € thkéz] — t]A

Ujniu Ynndhg, hwowdwya 7' = T wwydwbh
n
(Tex,e;) = (ex, Te;) Zt” €ky €;) Ztijém =1y,
i=1
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Npwbnhg tx; = tjk, wuhpl® (T)p = (T)%e:

OphGwy 187. 8nyg wwy, np gwlywgws B = {e, ea, -+, e, } oppn-
anpiwynpywé pwghuntd 7' opengnlwy owtipwwnph (7)) 5 dwwphgp op-
pngnbuwy b <wdwdw)l uwhdwbdiwb

(Tey, Tep) = (ex, €p) = Opyp
Wuhhpt, {Tey,Tes, - -, Te, } hwiwfuniipp oppninpiwynpdwé pwghu k:

Ubgnuip B pwghuhg {Teq, - -+, Te, } pwghupl hpwywlwgyni £ (1) g =
(tij). 1,7 = 1,n dwunphgny htnlyw| pwlwdabbpny

8nyg wwlp, np (7') 5-0 oppngnluwy £
(Ter,Tep) = ) tinaspbis = ) tittip.
J,s=1 Jj=1
npp dwunphgwywb gnwenidng nbh hGunlyw) inbupp

(M (ML =E:

413. R? qéwht tnwpwénipnianud 7" owbpwuinnpp gnpénud t
Tz =[b,x], Vo € R®

optGpny, npwntbn b € R? ythunpp quiddws E: 8Snyg wwy, np 7-0 gdwjhl

owbpwuwnp E L qunlt) Gpw dwunphgp, we trjwy Ywqinn oppnbnpdwynp-

Jwd pwghuntd:

414. Mwngb, pE hbEnlyw|] wpunwwwwnytpnuilbphg npn0p 60 géwihl
w)T:R— R, x = (x,a)b, npntn a, b-0 quidwé wnwnpbip &a,
p)T:R— R, Tx = (a,x)x, npntin a € R quijuwé t:
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415. T géwjhG owbpwwnnpp gnpénud B E3-nwd L {ey, ez, e3} oppnlnpiw-
ynpywd pwghuntd nibh hGunlyw) dwwnphglbpp

17 -8 4 11 2 -8
w | -8 17 —4|.p| 2 2 10
4 -4 11 —8 10 5

E3-n1d Ywrenigb] 7" owtpwwnnph ubthwlwG YtywnnpGbphg Yuqiyws oppn-
Gnpiwynpywé pwghu L gunlbp 7-h dwwnphgp wyn pwghuntd:
416. Uwwgnigb) hwywuwnnipntbbbpp

=1, (T+S)"=17T"+S*, (I')"=1T,(TS)"=5"T":
417. E? qéwjh0 tnwpwénipiniOnud 7' owpwwnnpp gnpénid
Tz = [b,z], Vx € E*

optGpny, npuinkn b € E3 ythunpp quiyws E: Qunlkp 7% owbpwunnpp:
418. 8nyg wuwyl, np 71, S oppngnlw| owbpwuwnnpltph ST wpwnwnpjup
opengnbwy £ wyb L dhuyb wyb nbwpnty, Gt TS = ST

419. 8nyg wuwy, np bpb EYYhnbuywlb nwpwdénipinLlnid gnpdnn géwihl ow-
Gpwunnpp wwhwwOnud £ tnwpptph Gnpdbpp, www wjb oppngnbw| owtnw-
wnnp E:

420. 8nyg wnwy, np Gpb A phuyp oppngnlw] owbpwwnnph ubthwywh wndtp
E, wyw A = £1:

421. S = {ey,ex} hwiwfuniipp R2-h oppnnpiwynpywsé pwghu b L T
géwht owtpwuwinpp S = {e1, e; + e2} pwghuntd nibp

(T)s = (1 _21>

dwuphgwjht wwwytpnidp: Qubb, 77 owbpwwnnph dwunphgwhl wwwn-
ytpnuip S’ pwghuntu:

422. T géwht owtpwwnpp S = {(1,2, )7, (1,1,2)7,(1,1,0)" pwgh-
untd nlbp

11 3
Ms=[0 5 -1
2 7 -3
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dwuphgwiht wwwytpnudp: Qubk, 7% owbpwuwnnph dwunphgwhl wwwn-
yspnudp S pwghuntd:

423. T qgéwht owtpwwnpp a; = (0,0, )7, ay = (0,1,1)7, a3 =
(1,1, 1)T yywnplbns wpunnwwwwnytpnid

by = (1,2, D)7, by = (3,1,2)7, bs = (7, -1, 4)T

Jtywnpbtpha, npnGg YnnpnhGwwnbbpp wnindwé G0 {eq, e2, e3} oppnlnp-
dwynpywd pwghuntd: Al 7% owtpwwnnph dwwnphgwiht wwwnytpniip
nhwwihb pwghunty:

424. 8nyg nw, np Gpynt oppngnbw] owbpwwnnpbtph wpunwnpuwip Gnyo-
wtu onpngnluwy t:

425. 8nyg nwy, np hGpbwhwdiwinié owybpwwnnph wtnwppbp uGhwywb wp-
dtpltphlt hwiwwwunwufuwbnn uGthwywb yeyunpltnb oppngnbwy GG:
426. Uwwgnigty, np dim(kerT) = dim(kerT™):

427. V tJyphnbujwl tnwpwénipynibp Gepyuywgywé £ V4 L Vs Ghpwwnwpw-
6nipnLGOGph ninhn gnidwpny, huy 7' owtGpwunnpl hpwywOwganid £ 77 :
V — Vo wpunwwwwnybpndp: Uwwgnigh, np Vo= Vit @ Vi L T
owpwwnnnG hpwywbwglnud £ 7% : V' — V- wpnwwwunyspnudp:

428. Uwwgnigb], nn T owtpwunph dhontyp L wwuwnytpp hwinhuwbnid
G0 T owbpwwninph hwiwwwwwufuwbwpwn thontyh L ywwytph oppngn-
Owy |pwgnuilbpp:

429. V-0 wadbpe nhdbpkGgbih L A > 0 wwppbpnigjwdp $nibyghwlbnh
qéwhb tnwpwénipnlblb £

(f.9) = . f(@)g(z)dz

—h

ufuijwn wpunwnpjuiny:
w) Qunbb, D nhdbpbagiwl owtpwwnnph hwiwiniép:

q) Uywgnigt, np

2 2 4
Tf = sin® %$D2<f) + }—Zr sin }—Zra?D(f)

ontlpny uwhdwbywé owtpwuinnpb hGplwhwdwinié owtpwuwnnn t:
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28. 2UNUUNIUUSPL Q646N 2UNUUNFUUSPL 264k
fGMPNEULC YULNLUYUL SGULP

Ty, T thniinfuwywlatph

n
Q(xy, - ',an) = Z AijTiTj, Qij = Qji, Q5 € R!
ij=1
$nLiyghwl wowinid 60 pwewyniuught éb, huy A = (a;j), i,5 = I,n
dwuwnphgt wojwlnid 60 pwerwhniuughl dup dwwnphg:
Lwnwyniuwhb dlp gnptlp dwwnphgwihl inkupny

Q:.ITA.I, 29:(151,"',29”):

Pwlh np gwlywgwé uhdbuiphy dwunphg Yupbh £ P oppngnbw] dwuph-
gny pbpb; D wayntowgdwiht wtuph® A = PTDP, wwyw Q pwrwlntuw-
JhG &Lp Yupbh b gpbp heunlyw) inbupny

Q =2"Ax = 2T PTDPx = (P2)T D(Px) :
Ywuwwpbin Pr = y GowOwynty, YunwOwhp
Q=y' Dy.
ywd np Gnybl £

Q= Z Ak
k=1

nnG waywlnd 60 pwewyniuwhlb dLh JuwanGwlwb wnbup: COn npnud, Ay
pUtipp A dwunphgh ubithwywb wpdtpbbp0 G0 Ywy D dwunphgh gifuwynn
wayntowgsh twpptpp: Ax pUEPhO wajwOnid GO pwewyniuwhl dLh Yu-
GnGwlwG gnpéwlyhglbn:

UwhdwGnid 42. @ pwrwyniuwght L0 woJwinud 60 ppwlwa (puguw-
vwiyw() npnpywe, tpt 27 Az > 0 (27 Az < 0) gwllwgws = # o tnwpph
hwiwn: @ pwrwynuwiha dLO woywOnld GO ngpwgwuwlwl (ngnpwlwi)
npnzdwé, ek gwlwgws = wnwpph hwiwp 27 Az > 0 (7 Az < 0):
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BLnptd 86. Rwrwyniuwihb dLp Y hbh npuwywl (pwgwuwywl) npng-
Jwé wyb L ohwyb wyb nBwpney, Gk Gpw pninp YubnGwywb gnpdwyhglbpp
npwywl (pwgwuwyw) Ga:

Btnpkd 87.(Upybuwnph JuwanGp) Npwbugh pwrwyniuwhb &dup (hGh
npwywb npn2dwé, wihpwdtwn b L pwdwpwp, np Gpw woynibwyhb oh-
GnplGpp (hOG0O npwywb: NpwBugh pwrewyniuwhb dup (hOh pwgwuwywl
npndwo, wlhpwdbun b L pwdwpwp, np Gpw woynbwha shanpGepp
thO60 Gawbwihntu, pGn npnd M7 < O:

Btnntd 88.(3wynphp tnwGwyp) Gpb waynLGwiht dhGnpltpp™ M, # 0,
k= 1,n, wyw pwrwyniuwhG dlp Ywpbih b pbpbp uonGwlwh nbuph
Grwlyntbwdl dwuinphgny b

M,
My

bin =My, -+, b =

YuwOnbwywb gnpdwyhgltnpny:

@tinptd 89. Thgnip A-0 (n X n) Yungh uhdtwphy dwuphg £ A >
Ao > - > A\, ubthwywO wpdbplbpny: Grb £ tYYyhnbuywl tnwpwdénipe-
jninud ||z|] = 1,z € E", www

L4 )\1 2 xTAx Z )\ny

o 2T Az = )\, bpt 2-p \,, ubthwyw( wndtphl hwiwwwwnwufuwbnn
ubthwywl Jeyunnpa £ b 27 Az = Aq, bpb z-p A1 ubthwywh wpdbphl
hwiwwwuwunwufuwbnn ubthwywb ysyunnna t:

8nyg wnwlp, pt hbswtu Ywpbh £ pwewyniuwiht dlp pbpkp YwOn-
Owywl wnbuph’ wewlg hwyybint A dwunphgh ubthwywO wpdtpbtpp L
ubthwywb pnibyghwbtbnp: Ophbwybbpny GYwpwagnblbp pwrwyniuwhb
4dLp YuwOnObwywhb wnbuph pGnpGint Llwgpwidh Gnwbwlyp:

OnhGuwy 188.

Q(z1, 29, 13) = 322 + 323% + 4x 19 + 4123 — 22023
pwrwyntuwhb dup pbpbp Yuwonbwywb nkuph:
Lwbh np x%-m agnpéwyhgp qpn st nhuwnpytbp pninp wyb gnidw-
nGhGGpp, npnbp wwpnibwynd 66 o thnthnfuwwb (Gnyba hwonnnipwdp
JunGih b ububy 23 thnthnfuwywlhg)

31’% + 4$1$2 — 25[]25[]3 :
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Lpwglblp wyu wpunwhwjnnignitop dhsk |ppy pwrewyniup b hwObOp wyb-
(wgnwé gniiwnkihbtnp

3|z +zx —lx 2—éx2—1x2+éx1"
SR 371 gt 3T

Ywuwnwpblp Gwlwynid

Z/2:l‘2+§l‘1—§l’31

Yuunwbwlbp

8 4
Q(x1, w9, 23) = 3y3 + w(z1,x3), w(x1,23) = gac% - gxf + 34183

Lnybp Ynyottp w(xy, x3) pwrwyniuwhl duh GYundwdp

4
Q= —3yi +3y3 +8y3,
npntin y1 = x1 — 2x3, Y3 = T3 :
QnbOp wyt P dwuwnphgp, npp pwrwyniuwhG dLp pbpbg YulnOwyw
wnbuph

1 0 =2
P=1|2/3 1 -1/3|,y=Pux:
0 0 1
WjuhGpl
Y1 1 0 —2 I
Y2 == 2/3 1 —1/3 €To .o
Y3 0 0 1 I3

OphGwy 189. 2x3x4 pwrwyniuwihb dup Lwgpwbdh tnwGwyny ptpk
YwOnbwywb inbuph:
[@nn

T1 =Y, T2 =Y2, T3 =Y3+ Y4, T4 = Y3 — Y4 :
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Uuunwlbwlbp
2y5 —2y; ;@

OnhGwy 190. Yhuwnwnytlp htwnlyw) Gpypnpn Ywpgh hwywuwpnidp
1322 — 102y + 13> —72=0:
Anthp Gpwb hwiwwwwnwuuwlng pwrwynituwiht dup

Q = 132% — 10zy + 13y°,

13 -5
A‘<—5 13)'

A dwunnhgh ubthwywl wpdtpltnb 60 Ay = 8, Ao = 18 : Uw Gowlwynid t,
np Gnp thnthnfuwywGGtpnd Gpypnpn Yuwpgh hwywuwnnudb ntbh hGunlywy
wnbupp

nph dwuwnphgl £

8(z")? +18(y")* —72=0

ywad
v 2 N2
@2, W)
3 22
npp Ubqg (wy éwlnp Eihwuh hwywuwpnidl t: Uju ophbwyntd pwrwyniuw-
Jh0 dLh YubnObwywb wnbuph ptipbp hwdwndtp E ynnpnhlwunwywb hwdiw-
ywngh wwnywnht, nph wpnnibpnid wohGunwgwy xy gnuiwnpbiha: e
OnhGwy 191.

=1,

Q(x1, 2, 23) = 3x§ + 3x§ +4x120 + 4125 — 22923

pwrwyntuwht &dup ptpbp Yuwonbwywb wnbuph oppngnbwy dLwihnfuntp-
Jwdp: Pwrwyniuwhb dlh dwwnphgb £

0o 2 2
A=12 3 -1
2 -1 3

nph ubthwywb wpdbplbpl 66 ° A1 = —2, Ao 3 = 4: Nipkdl” pwrwyniuw-
Jp0 dLh YuwlnOwywb nbupl £

Q= —2yi +4y5 +4y; :
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A dwuwnphgh utithwywb ysynnpotpt G

-2 1/2 1/2
V1 = 1 , U = 1 , U3 = 0
1 0 1

OppngnOwiwgltlp v2 L v3 Yyeyuinnpbbpp:

0.4
w3 = —0.2
1

Wda {v1, v9, w3} hwdwfuniipp oppngnbw) pwghu b Unpdwynptiap

—2/\/6 1/V5 V2/V/15
up=| 1/V6 |, ua=1{2/V5|,us=1|~-1/V30
1//6 0 V5/V6

unwbwiny oppnbnpdwynpywéd pwghu:  {wiwwwwnwufuwlb onppngnlwy
dLwihnfunipyncbl E

—2/v6 1/V/5 2/V15
P=| 1/V6 2/V5 —1/V30 | :e
1/v6 0 V5/V6
[@tnpkd 90. Nhgnip
ax? 4+ 2bxy 4+ cy? +dr+ey+ f =0
Gnunnpn ungh hwywuwnpnid £, huy
2T Ax = ax? + 2bxy + cy?
wnunwhwjunnipintp Gpwl hwiwwwwnwufuwlnn  pwewyniuwhb &LG E:
UnnpnhOwwnwywl wewagpltpp Ywnbih 'yt wybwtu, np Gnp 2y’
ynnpnhbwwnwywb hwiwywnpgnid hwywuwnnudb nlbbbw hbnlyw) wnkupp
)\1(:17’)2+)\2(y’)2+d’:r;’+e’y’+f :0’
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npintn A1 2 pybipp A dwwnphgh ubthwywl wpdbplbnl 6: <wiwwwunwu-
fuwl wwnywup Ywnbih B hpuywowglt) = Pz’ dlwhnfunipub oglntp-
jwdp, Gpb P oppngnbw| dwwunphgn =7 Az pwrewlyniuwht dlp pepnud E
YwOnOwywh wbkuph L det(P) = 1:

OnphOwy 192. Ythunwpytbp htnlywi Gpypnpn Ywpgh hwywuwpnidp

52% +4y* +52° +8x2 — 36 =0:

Wu hwywuwniwlp hwiwwwwnwufuwlnn pwrwyniuwht dLh dwwnphgb £

A=

= O Ot
O = O
Tt O =~

nph ubthwlwb wpdbplbnt 60 Ay = 1, A5 = 4, A3 = 9 : Lnp hinthnfuw-
ywbbtpny
(') +4(y)* +9(2')* =36 =0

ywad

npp Elhwyunhnh hwywuwnnudG t: e

430.2wrwyniuwhb dLp Lwgpwbdh Bnwlwyny dlwihnfub] YuwOnOwyw
wnGuph L gnpt| hwiwwwwnwuuwb gdwihlb dLwhniunipynilp

w) x3 + 5x3 — 423 + 2wy 29 — 42123,

p) 4x% + x% + x? — 4z 129 + 4123 — 3923,

q) r1To + 13 -+ Tol3,

n Qx% + 18x% + 8x§ — 122129 + 8x123 — 2TT023,

b) —122% — 323 — 1223 + 122125 — 247123 + 81073,
qQ) T1T2 + Tox3 + T3T4 + T4,

k) 323 + 223 — 22 — 223 + 21129 — 4203 + 2T074:
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431.

Q0] A wwpwdbwph wyb wndtpltnp, npnGg nGwpntd pwrwyniuw-

JhG &Lp npwlwb npnpywé E

432.

w) 51:% + 1:% + )\1:% +4dx109 — 20123 — 2T2T3,
p) 207 + 23 + 323 + 2 w122 + 211 23,

Q) x% + 1:% + 51:% 4+ 2 \x 119 — 22123 + 4ToT3,
n) 2% + 423 + 23 + 2 v 29 + 102123 + 62073,
t) 21:% + 21:% + xg 4+ 2\x 129 + 621273 + 22273:

Pwnwyntuwihb dup dLwihnub] Yuinbwywb nkuph oppngnbwy &lw-

thnfunipjwip L gnpbp hwiwwwunwuuwb oppngnbw) dLwhnfuntpintlp

433.

w) 61:% + 51:% + 723% —4dx1x9 + 4123,

p) 1123 + 523 + 223 + 162122 + 42123 — 202223,
Q) x% + 1:% + 51:% — 6x179 — 22123 + 22273,

N 2% + 23 + 23 + dvy 20 + dry 23 + 41073,

t) 1723% + 1423% + 1423% —4x1x9 — 4123 — 8923,
q) 1:% — 523% + x% +4x119 + 20123 + dT07T3:

Qw0 A wwpwdbwph wyb wndtpltnp, npnGg nGwpntd pwrwyntuw-

Jh0 dLp pwgwuwywb npnwé b
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QLNFh 3PLAGEMAPNMA

UNUMLGLU SsurusnrE3nNLLGN

29. UNUMLGLU p4t6N

C-ny Gawlwytlp (7, y) Yupgwynpywé pdwgnygtiph pwqdnipinilp,
npwntbn z, y-p hpwywb pytp G0: (0, 1) pdwqnyghlt wojwlnd GG Yené
ghwynp L Gpwlwynd 66 ¢ = (0,1): <wppnigjwl gwilwgws Yewn Gny-
Gwgynd £ C pwqinigub (x,y) wnwpph htwn, dwubwdnpwwbu, pyuh
wrwbgph (z,0) Yaup Gnybwgynd £ hpwywl pdph htwn' (z,0) =
WonthGunl 21 = 2o wb L dhwyb wyb nbwpentd, Bpt 21 = 22 Ly, = yo: C
pwaunipwl z1 = (21,41), 22 = (22, y2) wwppbph hwiwn uwhdwbynid
G0 hGunlyw| gnpénnnipynLbbtnp

1. 21 £ 20 = (1, 01) £ (T2, 92) = (1 £ 22, Y1 £ Y2),
2. Az = AMz,m) = (Azg, Ayr), Ywowywywh A ppwywt pyh
hwdwn,
3. 2120 = (1, 51) (w2, y2) = (¥172 — Y1Yy2, T1Y2 + T2y1),
z1 T1T2 + Y1Y2 Y1Z2 — T1Y2
4, = = = >,bpux§+y§7&0:
Ty + Y

2 2

C pwqinipnilp, uwhdwOywé gnpénnnipyniGbpny, wojwOnwd G
YnduyGpu pybph pwquniginia:

Oguytiny ¢ = (0, 1) Gawlwyniihg gwiywgwsé (2, y) pdwagnyg Yuw-
nbLh t OGnYywjwglt)

(@,y) = (#,0) + (0,y) = (2,0) + i(y,0) = = + 1y

wnGupny, nphb wadwbnid 60 Yndwbpu pyh hwapwhwyygwyuwa GEpYuwjwgniy:
COn npniyd, 2-0 wodjwbnid GO Yyndwbpu pyh ppwlwa dwu L Gouwbwynid GO
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z = Rez, huy y-0 wadwOnd 60 Yyndwbpu pyh 4end dwu L Gpuwbwynid GO

y=Imz:
OphGwy 193. z; = 4 — 51,29 = —1 4+ 62: AQnlb] z1 + 29,21 —
22,32’1,—221

4z =(4—=50) 4 (—146i) = (4—1)+ (~5+6)i =3+
—z=(A=5)— (—146i)=A+1)+(=5-6)i=5—11i
321 = 3(4—5i) = 12—15i, —z3 = (—1)z0 = (—=1)(=146i) = 1—6i : »

OphGwy 194. 27 = 3 + 2¢, 29 = 4 4 5i: Qb 21 25:
<wiwdw)bt Yndwbpu pdbph wpunwnpwih uwhdwbdwb

21290 = (3420)(4+5))=(3-4—2-5)+(3-54+2-4)i=2+23i:
Bhawn G0 hGnlyw| hwywuwpnipintbbtpp (unnigb))
21+ 20 =22+ 21, 2122 = 2221, 21+ (22 + 23) = (21 + 22) + 23,
z1(2223) = (2122)23, 21(22 + 23) = 2122 + 2123,

O+z=2 2+(—2)=0,1-z2==z:

z = x + 1y Yndwbpu pUh yndyybpu hwowinis ywoJwlblp zZ = = — iy
yndwtpu phup: Spypwswidhnptb Z-p z-h updbwnphy Yena £ Ox wewGgph

GYwuwndwdp:
Ophbwy 195.
z2=3—-2 z2=3+2
z=—-4—-2 z=—-44+2
zZ=1 zZ=—1
z=4 zZ=4:e

OphGwly 196. 21 = 3 + 4, 20 = 1 — 2i: <wpgty L
]
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Gl ynunnpwyh hwdwnhsb nu hwwnwpwpp pwgqiwwwunytbp zZ2-ny
zZ2

3+ 4 3+411+ 2 —5 4102 )
- = - - = =—1+4+2i:e
1—2 1—201+4 2 5

Swlywgwsé z Yndwbpu pyh hwiwn

2] = Va2 + y?

dGonLeintGb wajwlnid GO z ynduy&pu pyh dnnny:
@Btnpkd 91. Swlywgwé z Yndwtpu pyh hwdwp &howin b

22 =2 :

@Btnpkd 92. Swlywgwé z1, zo Yndwtpu pytinh hwiwn &hwn GO

21X =211 7%, Z1ze =2 2
21 Z1

Pwbh np plbrwiht Yynnpnhbwwnwywb hwiwywpgp ninnubyna nb-

ywpuywb hwiwywnpgh hGwn Juwywé E
T=TCosp, y=rsinp
pwlwaéltpny, www Yndwbpu pybpp Ywunbh b GEpYuywgll)
z =r(cos @ +1i sinp)

winbupny, np0 wojwbnid 60 yndwbpu puh Grwalynbwswhwlyws Ywi plLe-
pught  OGpUYwjwgnid: @ woynbb wodwond 60 2z Yyndwbpu puh wpgni-
utaw: Ljwuwnkhp, np Yndwbpu pyh wpgniitlwnp dhwndbpnptb sh npnp-
yned: UpgnidtOwh wyb wpdtipp, npp pwdwpwpnud B —7 < ¢ < 7 ywydw-
Oh0, wOodwOnid 60 wpgnud&lwnp qifuwynp wpdtip L Gpwlbwynd 60 ° ¢ = argz:
8nyg wwy, np z = x + 1y Yndwbu pyh wpgnuibbwnh gifuwynn wpdtpp
ywnth £ hwyyb) hbunlyw) pwlwdltpny

argz = arctgg, x>0
x
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argz:g, xr=0,y>0
argz:—g, r=0,y<0
_ Y
argz =m+arctg=, * <0,y >0
x

argz = —7r+arctgg, r<0,y<0:
x

OphGwy 197. Qunlb) z = —14¢ Yndwbpu pyh dnnnip L wpgniitOwh
glfuwynn wndtipp:

|—1+i| = /(-1)2 + 12 = V2, arg(—1+i) = arctg(—1)+r = zﬂ X

OnhGwy 198. z = 14++/3i yndwbpu phyp G6pYwywglt| Grwbyntbw-
swithwlwl inbupny:
<wpytlp z-h dnnnip L wpgnuiblunh gfuwynp wpdtpp

s
:2 = — .
2] =2, argz = 3

Nuatap

2<cos7r+" W)
z = — +isin— ) : e
3 M

Ahgnip 21 = ri(cosfy +isinfy) b zo = ro(cos by +isinfby): Uwnni-
gb|, np
2129 — T1T2[COS(91 + 92) +Zbll’l(01 + 92)],

zZ1 r1

= —Jcos(fy — b2) +isin(f; — 62)] :
z2 T2
U Yyspw wuwoé
|z122] = |21||22|, arg(z122) = argz + argzs + 27k
2y - @7 arg <ﬁ> =argz — argze + 2wk :
Z9 |ZQ‘ Z9
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Ujuintnhg hGwnlnid b Untwyph pwlwélp
(cosf +isin@)" = cosnb + isinnd,
npp £hwin £ gwllwgwé n wdpnng pyh hwdwn:
LUptlp Gwbl GrwOynibwswihwywl L gnigswiht $nibyghwlbph Yuwp
pwgwhuwjwnnn hEunlyw| pwlwdlp
€Y =cosp—+ising:
Ujuinbinhg, gwllwgws z = 7r(cos® + isinf) Yndwibipu phy Yupbih t

GEpYwywglty
z=re

gnigswyhl tnGupny:
OphGwy 199. <wyty (1 —iv/3)3(1 +4)%:

. o\ 3 . )
(1— V3P +i)? = (26*”/5) (1+ 2 +142) = 2872 = —16i : o
OnhGwy 200. Uwwgnigt| GnuyOnipyntbp
(|2]* = 1)? + (2Rez)* = |22 + 1] :

<wpyh welbiny [z|? = 2Z L 2Rez = z + Z GnylnugynLbGbpp Ywpnn
Glp anby

(J2]> = 1)* + (2Rez)* = (22— 1)* + (2 +2)* =
=(22)? - 222+ 1422+ 2:2+7 =
= (22 +1+2247° =
=(ZP2H+DE+D = +D)(2+ 1) =22 +1): e
OnphOwy 201. Lniét], hwywuwnnudp
2= (-1+iV3)z:
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Lnionudp thluinptilp z = rei’*" gnigswihb inbupny: <wydh wrelbind, nn
Z=re " L —1+ i3 =2e027/3), Yuunwlwbp

7,,363in _ 27q€i(27r/3750) .
Ujuintinhg )
3 = 2r, 3<p:§7r—<p+27rk,

npuntn -G wdpnng phy t: <Gunbwpwn®

w7k
r =0, ro = V2, go:g—i—?:
z = /2" 7/6+7E/2) pubnG hpwphg wwipptp 60, bpk & = 0,1,2,3
Uuwhuny

: 6 2
Zl — 0, ZQ — \/§€Z7r/6 — £ +2£,

2 2

23 =129, 24 = —Z9, 25 = —129 . ®

OnhGwy 202. <wppnipjwb ypw b6 z Yndwbpu pYtph pwginipnilp,
npnOp pwywpwnnid £ hEnlyw] wwydwoh

|z — 20| <1

z-p OEpYwywglblp z = z + ty hwopwhwywywb wnbupny: "hgnip
20 = g + ’iyoi ﬂl'UbUp‘

2= 20> = |z —xo +i(y — yo)|* = (z — x0)* + (y — p0)* < r?
Uunwgwlp (g, yo) Yaupnany L r qwrewdnny 2now:e
“hgntp n-p plwywl phy £, z-p* YndwyGpu: w Yndw|tpu phyp Ywbyw-
GGOp 2z Yndwbpu pyh n-nn wuinhAwOh wpdww, Gpb
w" =z
Ahgnip w = p(cosa +isina) b z = r(cos @ + isin f): NLbkGp

p" (cosna + isinna) = r(cos @ + isinf),
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nnwntinhg
pt=r, na=60+2kr, k=0,£1,4+2,---:

Wuwhuny

0 2k 0 2k
wy, = r/m {cos <_ + _7r> +isin <_ + —ﬂ>] k=0,£1,42,--:
n n n n

Wu pwlwdlinid Yunbih B uwhdwowdwydty £ = 0, - - -, n—1 wpdtpbbpny,
pwbh np GOwgwé nbwpbpnd w Yndwbpu pyh wpdbplbpp Ynyaynid GO
(unnigbiy):

OphGwy 203. <wpyt| /—8:

Pwlh np —8 = 8(cos T + i sin ) wuw

2k 2k
wy, = (—8)1/3= 81/5{(305 <g + %) + isin <g + Tﬂﬂ k=0,1,2,

npuntinhg
w1 :1+i\/§, wo = —2, w3:1—i\/§:

Llwunblp, np unnwgywé pytnpp gunbynid 60 2 wrwynny 2nowlwagsh ypuw®
w)b pwdwtny Gptp hwjwuwp dwubph: COnhwlipwwbu, 2z Yndwtpu pyh
n-nn wnpgh wpdwunbbpp guinbynid G0 |z|1/” 2wrwynny 2nowlwagsh ynpw
w)b pwdwbny n hwjwuwp dwutph: NYw Gpwlwyned E, np gunbbiny wp-
dwmubnhg nnht aGYyp, gnwu n — 1 hwuwnp Ywpbih b ULnLuULU[ unwgywé
anljuJLnn UJULUHLUI"IL{ 2nowlwqsh Ypw wywnwnbiny :

onhuwu 204. <wpyby 1174

Llwuwntlp, np wpdwwnlbphg vGyp 1 phyb E: Munnbin wyb shwynp
2nowbwgsh Ypwynyg 90°-ny Yuunwbwlp ¢, —1, —2 pybpp:e

BEnptd 93. (wipwhwyyh hhdGwlwl plnpbdp)  3nipwpwlbsinn n-npn
ywngh pwqiwbnwd nibh 7 wpdwun, Grb jntpwpwbsnipp hwpytlp wybpwb
wlguwy, nnpwl hp ywuwnhynipyndbh :

OphGwy 205. Lniét, hwyjwuwnnudp

22 4+1=0:

Wu hwywuwnniip hpwywb (niénidlbn snibh: <wdwuwndwh (nuénid-
O6pp hGunkop undm[bpu pUGNh pwaqdnteyniond: Wn jnuénuilbnb 60 z; =
v—1, x2=—v—1: Uuhlpl 1 =12, x2=—0i:e
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OphGwy 206. QG| p(7) = 22 —62+13 pwqiwbnwih wpdwwnknp:
pr)=(z-3)2+4=0= (z -3 - (2))°=0=
(x—3—-2i)(z—3+2i)=0=
r=3%x2i:e

434.

435.

436.

437.

Qunlb| =, y-p, GRb
wyz—iy=-2+4+3i, pp(z+y) +(x—y)i=3+1:

Undwtpu hwppnipjwl ypw wwunytnptp hbunlyw; pdtpp
1, -1,¢, —¢, —1+4¢,2—-3¢, =1 —i4, 1412, 1 —1, 2::

Spwé 21 = 1 — 24, 29 = 4 + 52 Yndwbpu pytiph hwiwp, qunlty
w) z1+22, P)z1—22, Q) 4z, M—z2, B)3z1+4z, QFz1—3S2:

Qunlb| z-p, Gpb

w) z+(1—i) = 34+2i, p)—5z=5+10i, q)(i—2)+(22—3i) = —247i :

438.

439.

440.

441.
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Qunlt k1, k2 hpwlw pytinp, tpt
w) kyi+ko(1+4) =3—2i, p)ki(2+36) 4+ ko(l —4i) =7+ 5i :

Qunlb] 27 29, zf, z% Yndwbpu pYLpp, LRt
w) zgy =3t,29 =1—1,

p) z1 =4+ 61, 29 = 2 — 34,

@) 21 = 5(2+4i), 22 = 3(1 — 51):

Spywd 21 =2 — 51, 29 = —1 — ¢ Yndwbipu pybiph hwiwnp qunt
w) z1 — 2122, P)(z1+322)% Q) [21 4+ (14 22)]%, n)ize —27:
<wzyby

w) (24+4)(3—4)+(24+34)(3+43), ) (2+4)(3+7i)—(1+24)(5+34),

@) (4+0)(5+3)—@B+i)3—i), n) (G +9)(7 - 61)

3+
(5+1)(3 + 5i) (14 3)(8 — 1)
h) T Q) W;
(2+14)(441) (3 —4)(1 — 44)
AT L



ra) (2+Z)5+(2_Z)57 d) (3+i)3_(3_i)37
(L+4)°
(1)
442. {wyyb|
UJ) ,L'77, p) ,L'98, q) ,L'757:
443. Lniét| hwjwuwnpnidp
w) 22 =1, p) 22 =3 — 44, q) 22 =5—12i,
nz>—(1+4d)z+6+3i=0, &) 22—52+4+10i =0,

h)

Q22+ (2i—T7z+13—i=0, F)22+1=0, n) z" +1=0:

444. {Enlw) Yndwtpu pytpp gnt Grwbynibwswihwywb inbupny
w) 5, R) ¢, q) —2, n —3i, G) 1+,

a)l—i B1+4V/3, p)-1+iv3 p1—iVv3 d)V3+i,

h —V34+i, )—v3—i, N V3—i 6)cosa—isina,

) sina + ¢ cos a:
445. {wyyb)
w) (1441090 p) (14iv/3)150, q) (V3 +4)%,

12 30
) (1= iv3 k) VB4i)
Y\ ) 1—i )
446. Lniot| hwywuwpniip
w) |z| +2z2=8+4i, p)lz[]—2z=8+12:

447. Uwwgnigt| GnyGnipynibn

sin 4F cos —("gl)w
w) cos ¢ + cos 2x + -+ - + cos nxr = —
sin 5
) ) ) sin &F sin (n+21)z
p) sin  +sin 2z + - - 4+ sin nx = — ,
sin 5
3 2n—1
q)cosz+cos—7r+~-+cosu:0,
n n n
3 2n—1
r})sinz+sin—ﬂ+---+sinuzo:
n n n
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448. Uwwgnigt| GnyGnipynibn
|2+ wl? + [z — wl* = 2(|2* + [w]?):

449. Lwppnipjwl Ypw wwuwnybptb] wib Yewnbph Gpypwswihwywb wnbnp,
npnbp pwywnpuwnnid G0 hbnlyw| wwjdwbbephb

wlzl =1, pargz=7/3, @l <2 Wle—1-i[ <1,

b) [z +3+4i] <5 q@2<]|z/<3, B1<|z-2i<2,

n) |Rez| <1, p)|[Imz| =1, d)|z—1|+|z+ 1] =3,

h)y|z+2| —|z—2|=3, |) —1 < Re(iz) <0:

450. QunlbG] n-pn wunhfwih wpdwwnh wpdtplbpp LW npwip ywwnybptg
ynnpnhbwuwnwywb hwppnipjwb Unpw

w) (—i)'/2, p) (1+ivV3)/2,  q) (—27)/3,

n) il/3, b) (—1)1/4, q) (—8 + i8v/3)1/4:
451. <wyyb|

w) 1173, p) 11/6;

MATHEMATICA-h qruturuL

MATHEMATICA thwpbpntd ¢ Ytné thwynpp Gpwbwyynid £ 7-ny: Lkp-
anstlp z = 1 + iv3 yUniwibpu phyp L hwpdtlp z-h hpwywb L Yybnoé
dwubipp, Yndwbpu hwdwiniép, wnpgnudtbunb ne dnnntp

Inf1l=| z=1+4/3 1;
{Re[z], Im[z], Conjugate[z], Arg[z], Abs[z]}

ouf=| {1,v3,1-iv3, =, 2}
3
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Lbpdnwoblp Owbk w = 1 — iv3 Undwtpu phyp L hwyyblp zw, z +
w, z/w, z* Yndwbipu pysnp

Inf3]=| w=1-1+3;
z
{zw, Z+W, Z-W, —, 23} // ComplexExpand
w
iv3

2

, -8)

1
ouf4=| {4,2,2iV3, -—+
2

Uwnigtp, np Grb ybpontd //ComplexExpand hpwdwlp sgnyh, www
gnpénnnpntbbtph dh dwup Yotw sjwnwnywd:

Ahunwpytbp Gppnpn Yungh pwgiwbnuwd L gunbtlp Gpw wpdwunlbnp:
<wiwdw)b hwhpwhwyh hhdbwywb pEnptdh, wpiwwnbGpp Gpbpl 6O (wju
nbwpentd dhuwyb wwng wpdwwnbbp Ga)

In[5]:= Solve[x3+ ®2ix+l= 0, x]

Outf5]=| {{x- -1}, {x>-1}, {x—>1}}

30. uusrpSuer, NPNShALEN, 3UVULWUNGGN

Undwtpu wnnwpptpny dwunphglbph hbuin gnpénnnipyntbbbpp Ywwnwp-
gnud 60 wybwtu, hbswbu hpwywb wnwpptpny dwwnphglbph hiwn:
OnhGwy 207.

1 i i 1
A_<1+i 4—i>’B_<2—3i 4)'

<wpyty A+ B, A— B,iA, AB:
(140 1-2¢ o 1—7 -1
A+B_<3—2i 8—@'>’A_B_<—1+4i —@)

A i -2\ i 1
TN+ 4i—d2) T\ =140 144
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(i i i 1—i\ _ [ =3—i 1-5 ).
AB_<1+¢ 4—@) (2—3@ 4 )‘(4—132' 18—4@')'.
OnhGwy 208. <wyyby

2 4i 2
= (5" 5 2)

dwuwphgh npnzhsp:

2—43 2

5 5 g = (24530~ (2)(3) = -8 —26i:

detA = ‘

OphGwy 209. Lniétp hbunlywy hwdwywpgp ogunybiny YUpwikph pw-
OGwadlbphg
w+2y=1—-21

dr —iwy=—-1+4+3¢:

NLObGp
1-2i 2
s i (D -20) 21430 T
i 2 i(—i) —2(4) -7
4 —
i 1—2
4 1438|1430 41 -20) 1T
i i 2 (=) —2(4) =
4 —

OnhGwy 210. <wyby
(2—-1 =5+
A= <3—z’ —6+2i>
dwuwnphgh hwywnwnpdp:

NLakitp
A1 L (642 520\
A\ —3+i 2-i)°

298



Pwlh np [A] =3 — 4, wwyw

1 (=20 17—
1 b .
4 _10<—10 7—¢>"

452. Spjwo A = <_12 Z> LB = < 2 2 “) dwwnphgltph hwdwp

3 3—1 4
hwayb
w) A+3iB, p)BA, q)AB, n)B? - A%
453. SpJwoé

3+ 2 0 . . .
N A ER G E G )
1+7 1—3
dwuwnnphgbbph hwdwnp hwyybg

w) A(BC), p)(BC)A, q)(CA)B%, n)(1+i)(AB)+(3—4i)A:

454. PJwlwnwhb dEfuwbhywynid hbuinlyw) dwwunphgltpp hwynGh GG, npwtu
Ahpwyh dwunphgltin

10 0 O 0 001

8= 01 0 O o — 0010
00 -1 0 1010 0]

00 0 -1 1000
0 0 0 —2 0 0 1 0
o — 0 0 2 O o — 0 0 0 -1
Y 0 — 0 0 N 1 0 0 O
¢ 0 0 O 0 -1 0 O

8nujg tw, nn
w) B2 = 3:0@:0@:3
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p) AB = —BA, npintin A-0 L B-0 ppwphg wnwppbp Yhpwyh dwunphglbp
GO:

(147 1 (1= 3
455. Spqws A = <2_ Li —3@') LB = ( _3 —z’) dwuwnphgltph

hwdwn hwyyb)
w) det(A), p) det(B), q) det(A + B),
n) det(A — B), G) det(AB), q) det(BA):

0 i\
w1 1)

w) <wyyby A™-p, Gpb n=1,2,3,4,5,

P) <Zwpyty A57, A1995.

g) Swiywgwd plwywl n-h hwiwp gunbt A™-p:
457. <bGwinlyw| dwunphgltphg n°nl b hwywnwpdbih: Ywlywb wwwnwu-
fuwbh nGwpnid hwyyb] hwywnwpdép:

6 3 1—i 2
‘“)A_<2—z' i)'p)A_< 1 1+z’>'

1 0 0
PA=|0 1—-i 0
0 0 1+i

458. Qunlb] z Yndwtpu pyh wjl wpdtplbpp, npng nbwpnid tnpywdé
duuwphgp hwywnwndtih sk
5 ; 2 21 1414
w)A:<3Z. 2_@.), pA=|1—-i —-14i =z

1 0 0
459. {wiwlwngp |nL6t] Ypwdbph pwlwdlbnpny
w) 1x1 — iy = —2 p) z1 + x5 =2
2$1+$2:i, $1—$2:2i,
Q) x1 + T2 +x3 =3 n) ixy + 3zo + (1 +i)ay = —i
T+ X2 —x3 =2+ 2, r1 + 120 + 3xz = —21,
T — 22+ 13 =—1, 1+ 204+23=0":
460. <wiwlwnpgp |nék] Quniu-dnpnwbh wpunwpudwb Gnwbwyny
(—1+i)1’1 —21’2 :0, (—1+i)$1 + 22 =0:
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461. <wiwlwpgp |nék] Quniu-dnpnwbh wpunwpudwb Gnwbwyny
T Jriﬂ?g —iﬂfg =0

—x1 + (1 - i)ﬂ?g + Qiﬂfg =0
2x1 + (=1 +2i)zy — 3izg =0

MATHEMATICA-h qQ,ruluruL

Utpinwstap A, B dwwnphgltpp L hwputap A + B, AB, A? Gwwnphg-
GGpp

Inf1]=] A={{1, I, -I}, {0,1+21I, -1}, {2, 1, 1+ 1I}};
B={{0, I, 1-I}, {1+I,0, -1}, {I, 2, 1+1}};
{A+B// MatrixForm, A.B // MatrixForm,

22 // MatrixForm} // ComplexExpand

(1 21 1-21)

oufg=| {i1+i 1421 -2 |,
l2+1 3 2+21)
l{ i -1 2—3}1\I (1 -1 —1\
{-1+2i -2 -2-3i/, {0 -3+41 1 i}
{21 2+4i 1 ) 4 1 21 )

<wpytlp A dwuwnphgh npnzhsp L Gpuw hwywnwindp

In[4]:=| {Det[A], Inverse[A] // MatrixForm}

(2 _12i _2,i 8, 6i)
1 25 25 5 5 25 25 |
Outf4)= {74+3]i,i 8 ,61i 1 _3i i,3li}
I 25 25 5 5 25 25 |
P4 . 22i 2 i 2 _ 11i
{25 25 5 5 25 25 )
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Lniét0p hwdwlwpagp

In[5]:=| LinearSolve[A, {1, I, -1}]

oups=| {-— -

31. YNUMLGLU a5U3hL surusnreE3nrLLer

Unduy Epu qéuyghl tnwpwdénipywl uwhdwbniip Gnybl £ h0s hpwywb géw-
Jh0 nwpwénipwbp, dhwyb dGY wnwppbpnigjwdp, np pUnd pwgiwwwn-
ynuip uwhdwOynud b yndwibpu pytph hwdwn: Pninp qunwihwnOtbpp L
ptnptulEpp, npnbp Zhpuin GO hpwywl géwiht wnwpwénignlGbtpned,
wnwlg thnthnfuntpyntGbtph d0nid G0 Zhpuin Yndwbpu gpéwihb tnwpwéntp-
JnLbGGpnLd: RwOh np hpwywb pybph pwqinignip Yndwbpu pytinh Ghpw-
pwqunipntl E, wwyw hpwywb géwiht wtnwpwénipntlp Yndwtpu qdwjhh
tnwpwénipwb Gopwuwnwpwénipnil t: Lpkhap, nn X géwiht tnwpwdnipjwl
€1, -, ey tnupptph géwiht Yniphtwghw uwhdwOyndd b yndwbpu pyb-
nny:

OphGwy 211. C"-ny Gwlwytlp Yniwtpu pytph nwylbph pwg-
ljmlaJnLUD‘ €T = (xlv B xn)Tv nﬂmbfl Ty =a1 + /ibla Ty = Gp + an
C™-p R"-nud uwhdwOyws gnpénnnipinibOtpny gdwihlt wnwpwénipntl E:
hOswbu L R™-nwd

1 0 0
0 1 0
61 = 0 y 62 = 0 y e’l’l = 0
0 0 1

hwiwunwipp C™-h pwghu b L pwlh np wjb pwnywgwé E n wnwnppbphg,
wwuw dimC™ = n: Uu pwghup Jubjwakip C™-h nhwywihb pwghu:e
OnphOwy 212. 8Snyg wwy, np

1 1 0
S:{Ul,vg,vg}:{ O],1¢/,0 }
0 0 ?
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hwidwfuntipp C3-h pwghu t:
ewoh np dimC3 = 3, wwyw pwywywb b gnyg wwy, np S-p génnka
wlywfu E: NuOkGp
C1V1 + CVg + Cc3v3 = 0,

i i 0 (c1 4+ c2)i 0
a0 )+l 2| +e3]| 0 = Col =10
0 0 1 c3l 0

Ujuntbinhg (¢1 + c2)i = 0,28 = 0, c3i = 0: <anbwpwp ¢; = ¢ = ¢3 =
O:e

2
OphGwy 213. v = 1 wnwnpp yGpiniétp Gwpunpn ophbwyh
2—1
puwqghuny:
Nuatap
2 <61 + Cg)i
1 = Cgi
2—1 Cg’i
Ujuwnknhg
(c14+c2)i=2, coi=1, c3i=2—1:
Nipbl
co=—1—2i, co=1, cg=—-1—2¢:
Wuhbpl
2
i =(—1—=2i)vy +v2+ (=1 —2i)vg : @
2—1

Ophtwy 214. C,,,,-ny Grwlwytkbp (m x n) Yupgh Yndwbipu nwn-
ptpny dwuwnphglbph pwginieinip: Gt gnidwnpnuip L pyny pwqiwwjwn-
ynudp uwhdwtap unynpwywb Gnwawyny, www Chyy-p géwiht tnwpw-
6nipntb E: @

OphGwy 215. Thgnip f1, fo-p hpwlwl wpdtpwah $nibyghwbtn Ga
L f(x) = fi(z) +ifa(z): Pninp wyuwhuh f $nibyghwlbnh pwgdntpnilp
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Opwlwytlp X-ny: X puwgqlnpniGnid gnidwpnudp b pyny pwgqiwiwwin-
yniip uwhdwbtlp hGnlyw) Yenpw

(f +9)(x) = fi(@) + g1(2) +i(f2(2) + g2(2))

(kf) (@) = kfi(z) +ikfo(z) :

Uwnnigh, np wju gnpénnnipintGbtpny X pwqdntenibp nwrGnid t géwjhh
tnwnwontpinth: e

OphGwy 216. Lwfunpn ophGwyntd uwhdwaywsé f Pnilyghwl Y-
Jwobhp wopbnhwuwn, Gpb winwhuhp GG f1, fo $nbyghwbbpp: Yhunwpytop
painp wil f = f1 + ife $nibyghwlbph Y pwqunignibp, npnlp [a, b]
hwwywéh ypw wopanhwwn G6: Mwpg £, np Y-p Yndwbpu géwihlt nw-
pwéntpyntl b L Gwfunpn ophGwyntd uwhdwojwdé X Yndwbpu gdwihl inw-
pwontpjwl Gopwwnwnwdénipntl: e

Undwbpu qéwiht tnwpwénipniGnid qdwiht owtpwwnnph qunuwihw-
np GnyGG E dhwyb pE hwiwubenigjwb hwwnynipintbp unnigbihu hwplywydnn
b oguwignpét) Yndwbpu pybp:

2i —1 141
0 i —1 )
462. u = 1 ,U = 14 , W= 149 : Qunlb|
3 -1 0
w) u — v, R) v + 2w, Q) —w + v,
n 3(u— (1 +1i)v), B) —iv + 2iw, q) 2v — (u+ w):

463. wu,v,w ybyuwnpbbpp uwhdwbJwé GO hOswbu Gwfunpn Jwpdnigjne-
Onid: Qunlb] wybwhuh z yeYunnp, npp pwdwpwpnud Fu—v 412 = 2iz+w
hwywuwndwp:

1—1 2 0
464. v, = 1 yug = | 1+ | ,us = 24 : Q06 wjbwhun
0 1 2—1
c1, c2, c3 hwunwwnniGabn, np
—341
ciuy + coug +caug = | 3+ 2t
3— 4
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465. 8nig twy, np gnnieintl snlkh cq, co2, c3 hwunwwnniGObp wybwhuhp,
nn

i 141 3 i
C1 2—2 +02 —2’L +03 7 = 7
241 2 641 i

466. (21, 2, 23)7 GrywlOtPh pwquinipNLGNLG gnidwpnudp b pUny puiqiw-
wwuwnynidp uwhdwOywé E hbuinlyw| tnwbwyny

/ / 1.
21 2] 21 + 24 21 lj:zl
|+ || = + 25 k = |k
2 ) = zZ2 Z9 y z2 = _Zg
23 24 23 + 24 23 kzs

QAswihbt nwpwénpnth E wpnynp wju pwqdnee)nilp:

467. wnGuph dwwnphglbph pwqdnipinttp qdwhl tnwpwénipinLl

z 0
0 z
t pb ng:
468. <bunlyw| pwquntpintabbphg npn°tp 60 C3-h GopwwnwpwénLpNLOOLN
w) (z,0,0)" nbuph ysywnnatnp,
p) (z,4,4)7 wkuph Ytywnpatnp,
Q) (21,22, 21 + Z2)" wbuph J&yuwnpatpp,
n) (21,22, 21 + 22 +14)7 wbuph Yeywnnpltnp:
469. <tnlyw) pwqintpntblbphg npn°Gp G0 Yndwbpu Moo-h GUpwnwpw-
6nipnLblGn
AR %)
Z3
hpwywa pytn &G,
21 R2
P) PO
g (2 x2) L|LU|’]qh wjo A dwuphgltph pwgdnieinibp, npnbp pwyw-
nwpnui 66 A = (A)T wwySwahG, npuntn A dwunphgp unwgynd E A-hg
pninp tnwnptpp hptbg Yndw Gpu hwdwinidbbpny thnfuwnphGbiny:
470. <tuinlyw) pwaintpntbbtphg npn”tp 60 Yndwtpu wnpdbpwlh $nLly-
ghw(bnh géwihl tnwpwénipjwl GopwwnwpwdéninGlbn
w) wyb f $niayghwltpp, npnbp pwdwpwpnid 66 f(1) = 0 wuwydwaha,
p) wyb f $nibyghwltnp, npnbp pwdwpwpnid GG f(0) = 7 wuwydwaha,
) wyt f HnLblyghwlbing, npntp pudwpwpnud 60 f(—z) = f(z) wwy-
dwaha,

w) wnbGuph dwunphglbph pwqinienibp, npubn 21, 29-p

wnGuph dwuwnphglbtph pwqdncnilp,
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n) wib f = ky + k2e™ wnbuph $niblyghwlbinp, npunbn &y, ka-p Ynduy-
tpu pULN GG:
471. <awnlyw| Ytywnpltphg npn°0p Ywnbih b Obpyuywglty v = (i, —1,
3i)T, v = (24,44, 0)T ytywnplbph géwihG YndphGwghwny

w) (34,31,30)", p) (44,2:,60)", @) (4,5i,60)", n)(0,0,0)":

472. <Guinlywy yEyuinnpatipp Gepyuywiglt v = (1,0, —i)7, v = (1+44,1,1—
2i)T,w = (0,,2)" ytywinpbtinh géwih YndphGwghwny

w) (1,1, DT, p) (4,0,-0)", @) (0,0,0)7, n) (2—i,1,1+0)T:

473. <binlyw| hwiwfudptphg n'nb £ C3-h pwghu
w) {(i,4,9)7,(2i,2i,0)T, (3i,0,0)7},
P {(1+i,2—4,3+4)T,(2+3i,0,1 -7},
o) {(1,0, -7, (1+1i,1,1—20)7T,(0,i,2)T},
n) {(17 i, O)Tv (07 —1, 1)T7 (17 0, 1)T}’

474. 8Snyg wwy, np {f, g, h} hwdwfuniipp génnt0 Ywiuywy b, tpt
f=3+3icos2x, g=sin’z +icos’z, h=cos’z —isin’x:

475. Qunlb| hwiwutr hwdwywpgh (nuenwilbph qdwihb tnwpwdénLpjwl sw-
thnnwiywbnepyntlp L Ywenigb) npbk pwghu

w) x; + (1 4+4d)xe =0 p) 2x; — (1 +1)z2 =0

(1 - 2)1}1 +2.1}2 == 0, (—1 +Z)1}1 +2’}2 == 0,
@+ (2—d)a=0 n) z1 +ixe — 2ixs + x4 =0

To + 3txg =0, 121 + 320 +4a3 — 2ty =0

i:L’1 + (2 + 2i)1’2 + Sil’g = 0,
476. Q0L dwunphgh ubthwywb wpdtpltpp L ubthwywb $nbyghwbspp

4 -5 7 3 —i 0
w1 49|, pl|li 3 of,
—4 0 5 0 0 4

0 2 1 3 7 -3
dl-2 0 3], m|[-2 -5 2
-1 -3 0 —4 —10 3
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477. T : C% — C? qéwjhl owbpwwnnnp gnpdntd b

(o) = () 7 (1)=(2)

opkGpny: Qwnlt| (2, y)? nwpph wwunysnp:
478. T : C? — C? qéwjhl owbpwwnnnp gnpéntl b

() (1) () (1)

optGpny: Qwnlt| (2, %)? wnwpph wwunysnp:
479. T : C™ — C"™ gbéwjhb owtpwwinpp gnpénid £ Tv

Av ontlpny:

QunlE] v lnwpph wwwnytpp L w nwpph Gwuwwwunytpp, Geb

(10 1+ (0
wa=(;0)w=(171)w=(0)
i
i 1) <1>
SV = 0 ,W = ,
< 00 141 1
10 . 2
yA=[i o) o=(2"") w=]2
¢ R 342 ) .
71 37
(0 1 1 2 1—1

1 1 =1 |,vo=15],w=| 141
; i

en}
-~

en}
s}

480. T : C™ — C™ gbéwjhb owtpwwinpp gnpénd £ Tv =

npunbin

(1)

Qubt] T owtpwuwnnph dhontyp:

Av ontlpny,

481. T : C™ — C™ géwjhb owtpwwinpp gnpénid £ Tv = Av opkilipny,

npunbin

0 i 1
A__<i 0 0>'
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Qubtk) T owbpwunnph dhentyp:
482. T1, T, : C™ — C™ qéwjhb owbtpwwnnpltpp gnpénud 6o Tpv = Agv

onklpny, nnwntin
0 1 —i 1
Al_(i O)’A2_<i —i)'

awnlt v = (4,4)7 tnwpph wwwnytpp 7175 L 7T wpinwwwunytpnid(t-
pny:

32. YNUMLGLU LHLuLhnGUSUL surusnieE3nruLen

Uwhiw@nud 43. X Yndwbpu gdwht tnwpwénipnt0 wadwanid GO
Yndwybpu FYy hnbywa tnwpwdnipinta Ywl niGhunwn tnwpwénipinib, bpb

w) gwiywgws z,y € X wnwpptph hwiwwwunwuuwbnipjwb dbg
E npdwdéd Yndwtpu phy, npp Gpwlwynid 66 (z,y) L wodwOnd GO x,y
wnwnptph Ynduwybpu uywywn wpunwnywy,

p) wjn hwiwwwuwwuuwbnpntllt odnywdé b htnlyw| hwwnynipinil-
GGpny

3.

4. (z,x) >0, bpt z # o, L (0,0) =0:

BLEnptd 98. Swlywgwd nbhinwin nwpwdénipjnilned £hpwn GO hbunlyw
hwywuwnnipntGtspp

e (0,2) = (z,0) =0,

° (z.y+2)=(z.y) + (z,2),

° (z,\y) = A(z,y) :

OphGwy 217. C™ géwjh0 tnwpwdnLenLlnLd

Z1 Al
r=1 : |,y=
Tn Yn

wnwppbph Yndwbpu uwywp wpunwnpuwip Ywptbih £ uwhdwbb] hGunlywy
UGnw (uinnigb)
(msy) =Z1Y1 + o+ Tpln
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Wuwtu Ywenigwd nibhunwp tnwpwénigntp Yopwlwytap E™-nd:
E"-h Yndwtipu ujuywp wpnwnpuwip YuwodwitGp bYyhnbywa ynduybpu
uluywp wpnwnpwy Yuwd inhuyuwhl ugwywp wpawnpw: e

OphGwy 218. u = (u1,u2)’, v = (v, v2)T wppbipp Wwnhwanwd
60 C2-h0: 8nyg wlp, np uluywn wpnwnpuwip Ywnpbih b uwhdwob

(u,v) = w101 + 2u202

onklpny:
huywuwtu,

(”U, u) = Ulﬂl + 21)2@2 = Ulf)l + 2U2@2 = (U, U),

(u+v,w) = (ug + v1)w1 + 2(ug + v2)we = (U1 + 2uws)+
(V17 + 2vw9) = (u, w) + (v, w),
(ku,v) = (kuy)v1 + 2)kug)vy = k(u1v1 + 2usts) = k(u,v),
(u,u) = urtiy + 2uatly = |u1|* + 2|uz|® > 0

L pwgh wn (u, ©) = 0 wb L dhwyb wyb nbwpntd, bpb u; = us = 0: e
OphGwy 219. Cso nwnwénipjwl gwalywgwd

U:<u1 uQ>7 V:<v1 'U2>
U3z Uq U3 U4
wnwnppbph uyuywn wpunwnpwip Yunbh b uwhdwbbp hbunlywy Yepw (unne-

qgb|)
(U, V) = u1v1 + ugUs + ugs + uqy :

0 i 1 —i
U_<1 1+¢>’V_<0 2@)’

(UV)=0-1+i(=i)+1-04+(1+i)(20)=1—2i:e

OphGwy, tpt

www
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OphGwy 220. Yhuwwpytlp Yndwbpu wpdbpwlh $nibyghwlbph
Ca, b] nwpwénipiniap: Uwnnigl|, np Yndwtipu uywywn wpunwnpjwy Yu-
nGip b uwhdwOb] hGunlyw) pwlwdlny

b
(9) = [ 1) + i)+ gl =

= / [f1(2) +ifo(2)][g1(2) — iga(w))dr =

b
a

b b
[ @@ + f@ga@lds+i [ a0 - A@gp@)d:

Btnpkd 94. (unyh-Cywngh wohwywuwpniginiap) YUniwtpu EYyhnbu-
Jwl tnwpwéntpjwl gwiywgwsé =, y wnwnpptph hwdwp wnbnh nibh hGwnlywy
wlhwywuwnnientbp

(2, 9)° < (z,2)(y,y) :

Nibhinwn tnwpwdénipnlbOtpnid tnwnptph oppngnbwinieintl, onpn-
Gnpdwynpywé pwghu gunwihwpObpp, Qpwd-Cohnunh oppngnlwjwgdw
GnwOwyp Gnyl0 6G: LYWlwwtu uwhdwbyned £ Gnpdwynpywd tnwpwénte-
jnibp: Uwubwynpwwbu, gwbywgwé nibhnwn wnwpwdénigntbnid vnwpph
Gnpdp Ywnbh B uwhiwb] hGunlyw) Gnwbwyny

lull = (z,2)"/2,

huy tnwpptph hGrwynpnigyntbp
d(u,v) = |ju— v :

Ophbwy 221. bpb u = (uy, -+, un)?, v = (vy, -, v,)T wppEnp
wwwnywlnud 50 Yyndwbpu E£™-h0, www

ull = (e w)* = \/Tar P+ JualP -+ Janl?,
Ao, v) = Ju— ol = (u - v,u— o) =
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= Vur — o124 U, — v, e

Ophtwy 222. u = (i,1)7,v = (1,7)7 wwpptipp Wwinwinid &G
yndwbpu E"-hb: NubGGp

(w,v) =i-14+1-(—i)=0:

Uw Gwlwynid E, np w, v tnwpptpp oppngnlwy GG: e

OphGwy 223. Yhunwnytlp Yndwtpu E2 tnwpwénipynibp L Qpui-
Gihnunh oppngnlwjwgdwl Gnwlwypn Yhpwetlp hbGnlyw) hwdwfudph
GYwuwnidwdp

7 0 0
{u17u27u3}:{ { ) { ) 0 } :
7 7 7
Nuakap
Uy I up — (ug,v1)v; 1 _.2Z
nN=——=—\|11], Vg = = — 7
Tl = v\ Tz = (o]l ~ V6 |\
0
uz — (uz,v1)vy — (uz,v2)va 1 .
V3 = - — —1
llug — (ug, v1)vr — (uz, v2)va|| 2 i

Wuwhuny, {v1, v2, v3} hwiwfunwipp E3-h oppnOnpiwy pwaghu k: e
OphGwy 224. Unowtipu C0, 27| gdwht twpwénLRINLONLY uluwiywn
wnuwnpjuip uwhdwobap haswbu ophbwy 220-ntd L W-ny Gpwlwytap
e = cosmm + i sinmw
wntiuph $nibyghwltinh pwadnieynilp, npwntin m-p wapnng phy £ W-0 on-
pngnOw| hwdwfunwip b, pwth np f = e** L g = e"* 1 # k wnbuph
$nibyghwlbph hwdwp

2 2m .
(f’ g) — / ezkwellwdx — / ezkwelewdx —
0 0

27 27
= / cos(k — )z +1 / sin(k — l)xzdr =0
Jo Jo
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Ujniu Ynnihg

1/2

27
||f||=(f,f)1/2=</0 dx) _ o

Gpb W pwqintpjwl jnipwpwbsnip tiwpp Gnpdwydnpbbp, www Yunwbwbp
yndwtpu C[0, 27] géwihl nwpwénLpjwh {\/%eimz} ,m=0,%1, +£2,
-+« oppnUnNpdw| hwdwfunwipp: e

483. u = (ui,u2)’,v = (vi,v2)T: 8nyg wwy, np (u,v) = 3u vy +
2u5Ts tnwlwyny Ywpbih b uwhdwib C? qéwiht nwpwénLpjwl ulwpwn
wpunwnpwip: <wyty (w, v) uquywn wpnwnpwip, tek
wu=(1+i,1—)T v=1-i1+4)7,
p) u = (3i,—1+2i)T,v=(3i,—1+2i)T:
484. u = (uy,uz)?, v = (v, v2)T: 8nyg iy, np

(U, U) = U1@1 -+ (1 -+ Z')U1@2 + (1 - Z')Ugﬁl + 3UQ@2

tnwowyny Ywpbih £ uwhiwlb; C? géwihG nwpwénipwl ufuywn wn-
wnwnpuip: <wyty (u, v) uhuywnp wpnwnpjwip,biet
wyu=(1+i1-9)"v=(1-i1+1)7,
p) u=(3i,—1+2)T,v=(3i,—1+2i)7T:
485. u = (uy,u2)?, v = (v, v2)T: Mwpgby ph htinlyw) uwhdwGnLiGbphg
npn°y £ npnpyntt €2 qéwihl tnwpwidnipjwl uuijwn wpwnwnpjwip
w) (u,v) = uy1,

P) (U U) = U1V1 — u2v2,
Q) (u,v) = |ug[*[v1 > + |uz*[va |,
n (u,v) = 2uy 0y + iug U + iugtq + 2us by,

b) (U,U) = QU1T)1 + Z'Ulf)g - ’iU2@1 + 2U2@22
486. Oguwgnpétiiny ophlwy 219-h uywywn wpunwnnjwip hwdty (U, V)-

0, Gpb
_ -1 142 (3 —2-3i)\
U_<1—i 1 >’V_<4i 1 >
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487. u = (u17u27u3)Tvv = (Ula V2, U3)T: L'Iu*lnblh’= E

(w,v) = w101 + ug¥2 + uzls — iuz0;
tnwOwyny uwhiwbb; C2 géwihG tnwpwénLpjwl ujuwywn wpnwnpjwip:
488. V-0 Yndwbpu wndtpwdh $nibyghwlbph géwiht nmwpwdénipntll £ L
[=h+if2,9=g1+1ig2 Yupbih"

(f.9) = (f1(0) +if2(0))(g1(0) +ig2(0))

Gnwlwyny uwhiwlb] V' géwjht tnwpwénipjwl ujwywn wpunwnpjup:
489. Oguwgnpétiny ophbwy 219-h uywywn wpunwnnjwip hwpdt || A||-0,

Gt
(-t T (-1 14a)
wA_(sz'mA_Q—i 3)'
490. Oguwgnpétiny ophlwy 219-h uywpywn wpuwnpuwip hwyyb)
d(A, B)-0, tpb

(i 5i _ (=50
WA_<&30’3_<W %J

1 1 2i 2 3i
mA_(Hi 2>’B_<¢ 1 )

491. k wwpwdibuph hGswhuh” wpdtpbtph nGwpentd u, v twpppbp Yhoko
oppnanbwy Yndwbpu F3-nud

w) u = (24,,3i)7, v = (i,66, k)7,

pu=(kk1+)T v=(1,-1,1-97:
492. Oquwgnnpétiny ophGwy 219-h ujwywp wpunwnpwip wwngb) ph
hGulyw] dwunphgbbphg n°nb E oppngnlw

2t 1
A_<—i%>
duinphght

31— 11 0 0 0 1\,
Wiy o Pl —1) 9D o 0)Pls=i o)
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493. <bwinlyw| hwiwfudptphg n"nG E oppntnpdw] Yndwybpu F3-nud

o {(FH0%) (Fdm-a) - (0H) |

494.
. <L _L>T _ <& 3_>
\/57 \/5 » Y \/%7 \/% .
8nyg wwy, np {x, y} hwdwfuntdpp oppnnpiw t

(u,v) = 3ugv1 + 2u20y

ufuiwn wpunwnpjwiny, uwyuwt winwhuhb sk EgythnGuwb yndwy bpu uywi-
Jwn wpuwnpwiny:
495. u,v nwppbipp wwuwnwond G0 Yndwtpu E%-ht: {u, v} hwiwfudph
GYwwniwdp Yhpwret] Gpwd-Gahnunh oppngnbOwjwgiwb Gnuwbwyp

w) u = (i, -3, v = (2,207, p)u=(i,0)",v = (3i,—5)7:
496. wu,v,w nwppbpp wwwnywond G0 yndwbpu E3-h0: {u, v, w} hw-
dwfudph Gywwnidwdp Yhpweb] Gpwd-Gihnunh oppngnOwjwgiwb Gnubwyp

w) u = (i,4,9) 7, v = (—i,4,0)T,w = (i,2i,4)7T,

p) u = (4,0,0)T, v = (3i,7i, —2i) T, w = (0, 4i,4)T:
497. uy,ug, u3, vy WppERD Wwinwand GO yndwbpu E4-ha: {uy, ua,
Uz, Ug } hwiwfudph OYwndwdp Yhpwet] Gpwd-Cohnunh oppngnliw|wgiwd
GnwOwyp,bpb

uy = (0,24,4,0), uy = (4,—4,0,0)7,

uz = (27 227 07 _/L-)T7 Ug = (Z'707Z'>Z-)T :
498. Uwuwgnigti, nn Un2h-Cywngh wihwywuwpwnigintonid hwjwuwpnip-
Jntbp hwpwynp £t wyb b Shwybd wyb nbwpncd, Gpp z, ¥y nwnpbpp gonpto
Ywuwy GG:
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499. Uwuwgnigti|, np gwiywgwdé ntbhunwp tnwnpwoénipjwb v, v nwppbph
hwdwn £hawin £ hGnlyw) hwwuwpniginibp

1 1 . .
() = Jllu+ 0l = 1w = ol Il iv]? = lJu— il
500. {v1,---,v,} hwiwpuniipp V' niGhunwp tnwpwénigjwb oppninpiw]
pwghu E: Uwwgnigby, np Gpb v, w € V, wwyw

(u,w) = (u,v1)(w,v1) + (w,v2)(w,v2) + -+ + (u, vy,)(w, vy,) :

501. Swllwgws aq, - - -, an, b1, -- -, b, Yndwbpu pUbph hwiwnp wwwgnt-
gb| wlihwywuwpnipintlp

n 2 n n
pORTIIED D oA
k=1 k=1 k=1

502. V-0 nibhunwp tnwpwénipnto E LT : V' — V qéwjhb owbpwinnnp E:
Uwwgnigt] hwdwuwpnipintlp

(AT)* = \T* :

33. 36PUhS3UL, NFLhSUM G4 LNMUUL UUSPhSLEN

A-0 Yndwtpu wnwpptpny dwwphg E: fl—m{ Opwlwybbp wyb dwuwn-
nhgp, npp unwgynid £ A-hg” Gpw pnp tiwpptipp thnfuwphtting hpkitg
ynuwtipu hwowinsttpny: <wuywOwiph £, np A = A wb L dhwyb wyl
ntwpenty, Gt A dwwphgh pninp twpptpp hpwywh pytp GO:

A*-ny Gpwlwyb0p hbinlyw] dwunphgp” A* = AT Lywwnblp, np bpt
A-h pninp twpptpp hpwywo 60, www A* = AT

OnhGwy 225. Nhgnip

_(1+i - 0.
A‘<2 3 - 2i ¢>'
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NLOkGp

i_(1—i i 0 b 2
A:< 9 349 —i)’A = (’L) 3+.21 e

Bhawn GO hnlyw| hwunynipntbbtpp
(A7) =A, (A+B)" = A"+ B", (kA)" = kA", (AB)" = B"A"

Uwhdwanid 44. A pwrwyniup dwunphgp yuwOjwibbp niGhinwp dunn-

phg, bk
A= A

Uybhwyun t, np Gpt A nibhuiwp dwuinphgh pninp tiwppbpp hpwywo GG,
www A-0 oppngnOw| dwunphg E:

@Lnpkd 95. Swllwgwd (n x n) Ywpgh A dwunphgh hwdwp hbunlywy
wonnibtpp hwdwndtip GO

e A-0 nibpwnwp dwunphg E,

e A dwuphgh wninntipp Ywgonid GG oppninpdw) hwiwfunudp £ nilp-
tnwn wnwpwdénignbne,

e A dwunphgh yntbtpp Yuqunid G0 oppnOnpiw] hwdwfunidp £ nilp-
tnwn wnwpwdénigntbned:

OnphOwy 226. Yhuwnwpytlp

144 1+4
2 2
A =
1—7 =147
2 2

dwuwphgp, nph winntpp Gzwlwytbp

147 144 1—7 =141
ry = , , Ty = , :
1 5 9 y T2 5 ' 9

E? niGhunwp tnwpwénipgniOnid nibGp

)] = /|22
’[’ =
! 2

2
:]-7

2+ 144
2
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2

14
+1 1.

2

2 J—
il

Irall = /|52
T =

2 2
Ujniu Ynnihg

o () ()

Wuhlpl A-G nibpuiwn dwunphg t

1—1 1+4
2 2
Al =4 = e
1—14 —1—1
2 2

Uwhdwanid 45. A pwrwyniup dwunphgp YwOjwltOp hepdhuyws
dunnphg, brb
A=A

Gpt A htpohuywl dwunphgh pninp wwnptpp hpwyw 60, www A-G up-
dGwnphy dwuwnphg E:
OphGwy 227. Thgnip

1 i 142
A= —1 -5 2—1
1—¢ 244 3

Nuatap
1 - 1—1
A= i -5 24i|, Ar=AT=A4A:
14+7 2—1 3

Uuhlpl A-0 htpdhuywl dwunphg E: e

@tnptd 96. A = (a,;j) dwuwuphgp hGpdhunywl B wyl L dhwyl wyb
nbwpnty, tpb

e gifuwynp waynitbwash ypw dhwyb hpwywb pybn GG,

® a;; tnwppp a;; nwpph Yndwtipu hwiowiniéh t:

Uwhdwnid 46. A pwrwyniup dwunphgp YwOJwObOp Gnpdwy dunphg,
Gt

AAT = A%A:
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uybhwyun E, np gwbywgwé htndhunjwb dwunphg 0npdw) dwwnphg t:

Uwhdwnid 47. Ywubklp, np A pwewyniuh dwwnphgp niGhunwn dlw-
thnfuntpjwip Ywptih b pbpbp woynibwagswihb wnkuph, Geb gnnipintb nuGh
wjbwhuh P nibhwnwn dwunphg, np

P 'AP(= P*AP)

dwuwnphgp woyntwgéwih E:

POwyw0 b wwpgbl, pt n°n dwunphglbnb G0 odwnywé wynwhup hwun-
Ynipywip L hOswE"u uenigbp win nibhuwp dwwnphgp:

Btinptid 97. Gpt A-0 pwrwyniuh dwuwnphg b, www htnlyw; wannid-
GGpp hwdwpdtp GO

e A dwuphgp nibhinwn dlwdhinfunipywdp Ywpkih b pbipt; woyniow-
qowjhh intuph,

e A-0 nGh n wnwpp wwnpniGwynn ubthwywb ysyunnpbtph oppninpiwy
hwdwlfuntdp,

e A-0 Gnpiwy dwunphg E:

BLnpty 98. Gpb A-O Gnpiw| dwunphg b, www wwppbp ubthwywo
wndtipltphl hwiwwwwnwuuwbnn uGthwywb yeyunnpltpp oppngnwy Go:

OnphOwy 228. Yhuinwpytlp

(2 1+
A_<1—i 3>

dwuwphgp: 2wbh np wyb hEpdhunywl dwunphg £, www wyb nilbhnwn dLw-
nfunipjwidp Ywntih b opbpbp woyniGwgéwiht inbuph: QuGtGp wyn P
nLapuiwn dwuphgp: A dwwnphgh pOncpwagnphs hwd wuwnpnudl b

AN -5 A+4=0,

nph wndwwnlbpo 66 Ay = 1, Ay = 4: Ay = 1 ubthwywb wpdtph ubthwywl

Jywnnpl £
Y e e A N
u = 1 :

—1—3

u V3
p1=q =

[l 1

V3

318



wnwppp Yhth Ay = 1 ubhwywb wpdbph ubthwywl Gapwwnwnwdntpywl
opentnpiw] pwghup: Lyl GnwOwyny Ao = 4 ubthwywb wndbph ubthw-
Yl Gopwwnwnpwénipjwb oppnlnpiw] pwghul E

L4 2
p2 - ( \/6 I \/6)
wnwppp: Ywqdtlp P = (p1|p2) hwiwygyws dwinphgp
—1—1 142
V3 NG
P p—
1 2
N/

npG £y YthGh npnGynn nibhunwin dwunphgp, pwbh nn

_1 (1 0Y
P AP—(O 4>.o

BLnptd 99. <Gpdhunjwl dwunphgh ubthwywb wpdtpltpp hpwywo Ga:

Wu pbinptidhg hGunlinid £, np hpwwb wrwnptpny updbunphy dwwnphgh
ubthwywl wpdtplbpp GnyOwbu hpwyw Ga:

<wibdwuwnbbp hpwywb twpptpny uhdGunphy L yndwtipu tnwpptpny
htpdhunjwb dwunphgltnp:

A-0 ppwlywt tnnwpptpny A-G Ynduy bpu tnwppbpny
uhdtwinphly dunnphg £ h&pohuywl dunnphg
e A-h ubthwywl wpdtpltnh e A-h utithwywl wpdtpltnh
hpwywl GO: hpwyw GG:
e nwnptin ubthwywb wpdtplbphl o nwnpbin ubthwywb wndbpbtph
hwiwwwunwufuwbnn ubthwyw hwiwwwunwufuwbnn ubthwyw
J&ywnnbtpp oppngnbwy GaG: ytywnnpbtpp oppngnbwy Ga:
e gnjnipintlh nith P e gnjnipynth nibh P
onpngnOn| dwunphg wjbtwhuh(, nLOhuinwn dwunphg wjbwhuh,
nn PT AP Swunphgp np P* AP dwuwnphgp
wayntwqdwhb k: wayntwqgdwihb E:
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OphGwy 229. V-0 nibhunwp nwpwéngna £, T : V. — V' owbipw-
winpp géwjhl L B = {vy, -+, v, } hwiwfunidpp V-h oppninpdwynpywé
pwahu t: Quiklp (T)p = (ti;) L (T*)p = (7i;) dwunphglbnph Ywwp:

NLOGGP
n
(Teg, e, Ztl’” €, €;) = Ztm%‘ =1 :
i—1

Ujniu Ynnihg
n
(Tey,e;) = (e, T"e; ZTU €k, €i) Zﬁ-jéki = Tpj
i=1

Ujuhbpl

bk = Thj

ywd np Gnybl £
(T*)p=(T)5

Gpt 1" owbpwuwnnpp hoptwhwdwntd E, www
(T)s = (T")s
Uwhdw(nid 48. T owbpwuwunnpp YuOywbbhp niGhunwp owbipwnnng, bipb
(Tv, Tu) = (v,u), vyu eV
Uwhdwa@nid 49. T owbpwuwnnpp YwaJwokbp anpdwy owtpuwwnnp, Gpb
T =T"T:
LUwpbh £ gnyg vnwy, np gwowgwdéd oppnGnpdwynpywé pwghuntd
ntGhwnwp owtpwwnnph dwwnnhgp nibhuinwn t, Gnpdw) owGpwwnnph dwwn-
nphgp Gnpdwy E: Uw hp htpphlb GowOwynid £, np hGpdhuywh, Gnpdwp L

ntahwnwn dwwinphgbbph pninp hwwnynipntbbtpp nmwpwdéynid GO hwdwww-
wnwufuwbwpwn htpdhujw, Gnpdwy b ntbhunwn owtpwwnnpbBph Yypw:
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503. Qunlt; A* dwuphgp, bRk

21 1—2 2t 1—1 =141
w) A= 4 3+ |, pA=|4 5-T7i —1
5+1 0 7 3 1
A=(Ti 0 —3i), A— ai; a2 dAais :
Q) (71 i) n) <a21 A

504. <twnlyw) dwunphglbphg n"nb E hEpdhuywb

0 i 1 14 i i
‘“)A:<i 2>' p)A:<1—¢ -3 ) Q)A:<—i i)’

2 1—i —14i 100
mA=1| 1+i 0 3 |.mA=|01 0
“1—i 3 5 00 1

505. k,l,m hwunwuwniG0Eph wpdtplbpp npnpbp wybwbu, np hGunlyw
dwwphgp [hGh hEpdhujwG

-1 k —1
3—5% 0 m
l 2+40 2

506. <twnlyw) dwunphgltiphg n"nb E nbhwnwn

i 1
i 0 PR
w iy ;) SN
Vi V3
Vi RV
(L0 1 o —a
Yl1-i —14a) " Ve V3
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507. Uwnnigb, np hbuinlyw| dwunphglbpp nibhunwp 60 L qunbt] hwlywnwné-
GGpp

3 4 1
5 5 V2 2
w) , P)
_4 3y _14d 14
5 5 2 2
141 _1 1
2 2 2
1(V3+i) 3(1-iv3) L
Q) SV v - v
1(1+iv3) $(i—V3) , -
3+1 4431 51

215 2V15  2V/15
508. 8nig wwy, np gwiywgwd hpwywb 6-h hwdwn

L ew e—ié)
V2 e —je=

509. a,b, ¢ hwunwwniGbbph wnpdbplbpp npnzbp wjtwbu, np hbunlyw
dwuwnnhglbpp thG60 nLGhuinwip

dwuwnphgp niOpwnwin E:

3—4q a
1 —1 a 1 5
w)ﬁ b oo ) P)E , ,
C
6431
L (i a N @ a5
DAy o) M
C

510. A dwunphgp ptinpt; woynibwgdwha wtuph P nibhnwp dwwnphgh
oqlnipjwip b hwyyty P~ AP swunphgp

41— 3 —i 6 242
Wiiti 5 )P 3 )D\ag 4 )

S . 2 5w
0 3+1 . Qi
n)<3_i 3 >,b) 0 -1 —l+i],@| 35 2 0
0 —1—1 0 _
» 02
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511. 8nug wwy, nn

1 4
47 3
uhdtuphy dwwnphgh ubthwywb wndtplbpp hpwywa s&a:
512. A-0 (n x n) Ywnpgh dwunphg £: Uwwgnigt|, np det(A) = det A :

513. A-G (n x n) Jupgh dwuphg t: Uwwgnigty, np
o det(A*) = det(A),
e tipt A-O htpdhuywl dwunphg £, www det A-G hpwywb E,
e tipt A-G nbhwnwip b, www |detA| = 1:

514. Uwwgnigt|, np bt A dwunphgp hwywnwpaébih E, www winwhup t
Gwl A*-p L
(A*)—l — (A—l)* .

515. 8nuyg wwy, np tpb A-0 nGhunwn dwwnphg b, wwyw wnwhupo b owb
A*p:

516. Mhgnip A* = —A: 8nyg wwy, nn

e i A dwuwphgp htpdhuyw( E,

e A-0 nibhuinwp dLwhnfunipwdp Yunbih £ pbpbp woyntGwgéwih
winbuph L wyb ntbh dhwyb Ybné ubthwywb wpdtplbp:

517. <bwnlyw pwaqunipnibGbphg n"npb B Yndwbpu M, ,, tnwpwénipjwl
GOopwwnwpwéntpnll

w) (n x n) wpgh htipdhuywb dwunphglbph pwquntgniln,

p) (n x n) Yunpgh ntGhwnwp dwunphglbiph pwgdnteniln,

g) (n x n) Ywupgh Gnpdw) dwwnphgGbph pwqdnipnilp:

518. Uwuwgnigty, nn

e guwlywgwd htnihuwl dwunphg Gnpdwp dwunphg E,

e guwlywgwd nibhuinwn dwuwnphg Gnpdwy dwuwnphg E,
Yuwenigbl wjwhuh (2 x 2) Yungh

e htpdhuywl dwuwnphg, npp nibhwnwp sk,

e nLOhwnwp dwuwnphg, npp hGpdhunywa sk,

e (npdiw] Gwuwphg, npp ng hGpdhuwb £ L ng b nibhunwp:  Qunbtg
unwgywé dwwnphgh ubthwywb wndbplbnb nu ubthwywb yeyinnpbtpp:

519.8n1yg tnwi, np Epynt nLbhunwp owGpwwnnpltph wpunwnpuip Gnybwbu
nLOhuinwin E:
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520. V-0 nohunwp vnwpwénpinta E LT 0 V' — V owbpwuinnpp hbpbw-
hwdwinié b Uwwgnighl, np gwiywgws v € V' wwpph hwiwnp (Tv, v)
uywywn wpuwnpuip hpwywa phy t:

521. V-0 nibhunwnp nwpwénipinta £ LT 0 V' — V nlbhunwn owbpwunnp
E: 8nyg nwiy, np gwolugwd oppninpiwynpywé pwghuntd 7' owtpwwinnph
dwuwnphgp nibpwnwin E:

522. V-0 nibhuinwp wvnwpwéngnt E LT 0 V' — V' Onpdw] owbpwiwnnp
E: 8nyg nwiy, np guwblugwd oppninpiwynpywé pwghuntd 7' owtpwwnnph
dwuwnnhgp Gnpdwy E:

523. A, B-0 htipdhuywl dwwnphgltip 60: 8nyg wwy, npn AB = BA wji L
0phwyb wyb nbwpeniy, et AB dwwphgp Gnybwbu hGpdhuyw E:

MATHEMATICA-h qruturuL

Utipunwstiop A dwunphgp L gunltap A*-p

ln[1]-'= A= {{11 2! I}I {01 2/ _I}I {ol 0! 1}};
A* = Transpose[Conjugate[A] ];
{A // MatrixForm, A* // MatrixForm}

i

Ouf3)=| {

—_
o o
o NN

1
2
-1

HE N O

= O O

—_——
—

|
*]iil
1)

—_

w

nig tnwbp, nn A dwuwnphgp htipdhuywa sk

ln[4].'= A= A*

Out[4]= | False
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Nhunwnpytlp hGpdhuywb dwwnphg

ln[5]-'= A= {{11 2! I, {21 2/ -1}, {-I, I, 1)};
A* - Transpose[Conjugate[A] ];
A== A*

Outf7]= | True

<wpyblp A dwuwnphgh ubthwywl wpdbplbnb nu ubthwywb yeyunp-

GGnp

In[8]:=| Eigenvalues[A] // N // Chop

Outf8]=| {3.57577 , 1.81272 , -1.38849 }

In[9]:=| Eigenvectors[A] // N // Chop

Outf9j=| {{-7.21038 i, -9.78616 i, 1.},
(0.526776 i, -0.28594 i, 1.},
{-1.31639 i, 1.0721 i, 1.}}

A dwuwnphgp nLahunwn dlwdhnfunipjwdp ptiptGp woyntGwagéwihb wku-

ph

In[15]:=| {ml, m2} = SchurDecomposition[A] // N // Chop;
{ml // MatrixForm, m2 // MatrixForm}

— SchurDecomposition :: schurft
SchurDecomposition has received a
matrix with Iinfinite precision . More..

( —0.668101 -0.591177 -0.45183

Out[16]= { i 0.544114 -0.802364 0.245259 i 7
| -0.507524 i -0.0819897 i 0.857728 1)
(—-1.38849 0 0 \
| 0 3.57577 0 t
\ 0 0 1.81272 )
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NMwunwufuwbp unnwgtbp

In[17]:=| ml.m2.Transpose[Conjugate[ml]] // Chop // MatrixForm
Out[17]/ MatrixFormr

(1 2. 1.1
i 2 2. -1. ni
\-1.4i 1.i 1. )

Uwnnigblp, np m1 dwuwnphgp niGphuinwp b

In[18]:=| (ml.Transpose[Conjugate[ml]] // Chop) ==
(Transpose[Conjugate[ml]].ml // Chop) ==
IdentityMatrix[3]

Out[18]= | True

34. QU3hL OMGrusSnNrk oNMrIULP 2640

Wunthtwnb V-0 n swhwbh géwht vwpwoénigna £, 77 : V. — V
owbpwuwnpp qéwihb E:
Ledw 1. &20wphwn E OGpnpnudGeph hGuinlywy 2npwl
VOR(M2R(T?) D,

{o} SN(T)CN(T*)C---:
C0n npnty, gnjnegynth nLbh wybwhup £ < n phy, np

R(T7) D R(T7*Y), j <k,

R(T?) = R(T'TY), j >k
Onhtwy 230. D : P; — P3 owbpwuwnpp gnpénud b

D(a + bz + cx® + dx®) = b+ 2cx + 3da?
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onptlpny: D owbtpwwnph hwdwnp nlbkOp
R<D) = P, R(DQ) =P, R(Dg) =, R(D4) = {0}7
N(D) = P, N(D?) = P,, N(D’) = P;,
hGunblwpwnp
P; D R(D) D R(D?) > R(D?) D {o} = {o} =,
{0} CN(D*) C N(D?) CN(D¥) =N(D¥)=---o
OphGwy 231. 7 : C3 — C3 owbpwwnnpp gnpénLl k

C1 T C1
Co ——1 C2
C3 0

C3 > R(T) = R(T) = R(T?) =- - -,
{o} CN(T)=N(T?) = : 0

onklpny:
NLakGap

Mwpwwnhp sk, np GGpnpnudeph newl uyudh Ywds wywpundh {o}

géwjhb GopwuwnwpwdénLenLiny:
OphOwy 232. T : P, — P, owbpwwnnpp gnpénud t

T
co+cix+ 02332 —— 2¢co + o

onklpny:
Nuakap

R(T°) = Py, R(T) = Py;a,b €C}, R(T?) =C

L wybnihtunl
R(TQ) = R(TS) = R(T4) =

UhlLOnyl dwiwbwy

N(T®) = {0}, N(T) = {ca;c €C}, N(T?) = {cx +d;c,d €C}
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L wybnihGunl
NTH)=NT=NT*)=-:

Swiywgwsé T : 'V — V géwjhb owGpwuwnnph hwdwn
V =R(T%) & N(T7),

pwlhnp 79 = I = N(T°) = {0}, R(T°) = V:
Ledw 2. Swiywgwsé T : V' — V owtpwwnnph hwdwn (dimV = n)

V=R(T")eN(T"):
T owtnpwwnnph 77(0 < j < n) wunh&wbGkph hwdwn, pnhwipw-

wtu, nw wynwtu sk:
OphGwy 233. 7' : C? — C? géwjhl owbpwwnnpp gnpénud k

1 T 10 0 T (0
2= (o)1) = () —0)
onklpny:

Lywwnklp, np ex # o nwppp wwuinywnud £ R(T) NN (T) tlhpw-
nwpwontpjwip: NYw Gpwbwynud £, np

V £ N(T) & R(T) :

Wu oppGwyney, 7" owtpwuwnnph Jwppep Yuntih b Gyupwagnt) Gwb hGunbyw
ufubdwyny
€] — eg —— {0} c e

OphGwy 234. T : C* — C* owtpwwinpp B = {e1, €2, €3, €4} pwghuh
dpw gnpénud £ hbuinlywy Yepw

ey — e3— ey — e — {o}:

Nwnq k, np
R(T)NN(T) = lin{ey },

R(TH NN(T?) = lin{ez,e1}, R(T*)NN(T?) = lin{e,}
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T owbpwwnnph dwwnphgn B = {T3ey, T?e4, Tey, €4} pwghunid nilh
hGunlyw| inbupp
0100
0 010
Me=10001]"
0 00O

OphGwy 235. T' gdwhl owbpwwnnpp
B=1{e1, --,e5} = {T%e3,Tes, e3,Tes, e5}
pwghuh ypw gnnpénid £ hwnlywy ufubdw)ny
ez — €9 — €] — 0, (27)

€5 — €4 — 0 : (28)

B pwghuntd T owyGpwuwnnph dwunphgwiht wwunybpnudl k

010 | 00
001 | 00
0O 0 O 0 0
=000 00
000 | 01
000 | 00

Ubwnwagdétpny wrwédlwgywsé 6O Gpynt waynibwgéwiht Jwlnwyltpp,
npnGp hwiwwwwnwufuwbnid GG (27), (28) npwlbphG:e

Uwhdwnid 50. T : V — V géwht owtpwunnpp yuaywobap k-pn
wuwnhdwbh pbpGuwskgnpwglnn (Ghjwnwnkau) owtnwunnn, tpb

T+0,T°#0, -, T""'+£0, TF =0

OphGwy 233-h T owGpwuwnpp Gpynpnpn wunh&wOh hopbwsbgnpwg-
Gnn owGpwuwnnn E:

Ophbwy 235-h T" owbpwuwnnpp Gpppnpn wunh&wOh hapbwskgnpwg-
Gnn owGpwuwnnn E:

Ns pninn pwghubtbpnid hoplwstgnpwglnn owtpwuwnph dwunphgb
nt0h wyGwhuh wwpg ntGup, hbswhuhb unwgt) Gop ophOwybbn 233,235-nL0:
<Guwqu wpwnpwiphg wwng Ynwelw winwhuh pwahuh gnjneeintbp:
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UwhdwGnid 51. hgnip T : V. — V qéwht owtpwwnpp k-pn
wuwnhdwoh hOpbwstgnpuglnn owtpwuwnnp t: v € V' inwppny 6GJwé

{TF=1, ... . T?v, Tv, v}

hwiwfunwipp Ywojwabop v-nd s0wé T-pwpwa: T-pwpwOlbph dhwyn-
pnuihg Yuaiwd pwghup Ywojwobap T-pwpwh pugpu: T-)wpwb pwghup
hwgwu wajwonid 50 Gwbl 7' hOplwstgnpwglnn owtpwunnph YwinGwlwa
pwghu: YwlnOwywl pwghuntd 7' owbpwuwnph dwuwnphglt waqwbnud GO
huplbwsbgnpwglnn owGpwwnnph Ywanbwlywh GL:

OphGwy 235-h B pwghup T-2wpwl pwghu b Mwwnwhwywh sk, np
wjnunbn wikbwbpywp 7T-2wpwbh Gpywpnieyniap Bptp £, pwoh np T owb-
pwwnnpp Gppnpn wuinhdwbh hOpbwsbqnpwglbnn owGpwuwnnn E:

LlGdw 3. Gpb V' géwht tnwpwdénipintbl nibh T-2wpwl pwghu, www
wukOwGpywp 2wpwoh Gpwpnieinip hwdpayand £ 7' owtpwwnnph ho-
plwsbqnpwgdiwl wunhgwbh hGwn:

BEnpty 100. 3nipwpwbynip T hOplwstgnpwglnn owbpwwnnpny Yw-
nbih £ ywrenigt] T-pwpwb pwghu, pn npnud 2wpwboGph pwbwyp L GpYuw-
pnip)nLbbbpp dhwndtpnptl npnpynid B0 7' owbpwiinnpny:

OphGwy 236. “Yhuwwnytbp Gpypnpn wunhfwoh hGplwstgnpwglnn

M dwuwnphgp
(1 =1\
M = <1 _1> :

GOpwnntlp, np M-p T owtpwuwnnph dwuphgl E wnhwwihb pwghuntd:
Wuhbpl, T-0 Gpypnpn wunhgwoh hOplwstgnpwglnn owtpwuwnnp b L hw-
Gwdwjb pEnpty 100-h Gpwl hwidwwwwnwuuwOnid B Yuwinbwywb pwghu:
QubG0p YuanOwywl pwghup L T owGpwwnnph unbwlyw aup:

Lwipytlp N (M), N (M?) tnwpwénipnibGbph swihnqwywbnipini(ot-
np L unwgywd wpryntbpbbnb wathnihtlp hbuinlyw) wgniuwynd

p MP N(MP)  dim(N(NP))
1 G j) {<§>;x€C} 1
(1)) e :
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Lwah np, dim(N(M)) = 1, wwyw Ywinbwywb pwghuh oty twpp 7'
owtpwwnnpny wnpunwwwwnytndnud £ gpnjuywb wvwpphb

el —o0:
Gnpypnpn pwyind Lu 06Y pwghuwht twpp wpunwwwunytpynud B gpnjw-
Ywl wnwpph

€y ——> €1 ——> 0!

B = {ey,es} = {Tes, es} pwghup T owtipwwnnph Yulnbwywl pwghub
t: B pwghuntd T" owyGpwwnnph dwunphgb nibph hGuinbyw) inkupp

(T)p = (8 é) :

o= (1)

es nuwnpp g6t hwidwp hwpywynp t nwsk| Tes = Mes = e hwjw-

uwnniip, npunkinhg
1
€y = <O> .

P = (e1]es) = G é)

hwiwygywd dwunphgp: <Gawn £ unnigb, np

Uryntuwyhg Gplnid E, np

LUwqguklp

1a, 01
PlMP:(T)B:<O 0);.

OnhGwy 237. Yhunwnpytlp

0 0 0 0 O
1 0 0 0 O
M=]-11 1 -1 1
0 1 0 0 O
1 0 -1 1 -1
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dwwphgp:
Uwqubklp hbGwunlyw) wnniuwyp

p MP N (MP) dim(N (NP))
0 0 0 0 O 0
1 0 0 0 O 0
1 -11 1 -1 1 {lu—v |;u,veC} 2
0 1 0 0 O U
1 0 -1 1 -1 v
0 00O00O0 0
00000 y
2 1 0000 {l 2 |:;y,2,u,v €C} 4
100 00 U
00000 v
3 O Cs 5

Pwlh np dim(N(M)) = 2, www Gpyne pwughuwhG wniwpp wpuw-
wwwnytpynid 66 gpnjuywb tnwpph

el — o, ey — 0 :

wih np dim(N(M?)) = 4, www tpypnpn pwyinid Lu Bpyne pwgh-
uwlhb trnwpn wpunwwwwnytngned G gpnyuyub wvwpph

€3 — e1 —— 0, €4 H— €9 ——0:

2wlh np dim(N (M?)) = 5, www tppnpn pugintd Lu 864 pughuwhG
wnwnn wpunwwwwnybpynid B gpnjuywb tnwnpph

65!—)63!—)61!—)0,’q €qgH——> € ——> 0!
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B ={e1,e3,€5,e3,e4} = {T?e5,Tes5, 5, Tey, €4} Julnbwywl pw-
ghuntd 7" owbpwuwnnph Yubnbwywb nbupl E

01000
00100
(TMs=|0000 0
00001
00000

Quitlp B pwghup: Umgniuwyhg tplnd £, np {eg, e2} hwiwfunidpp
N (M) vnwpwénipjwl pwghul k, npuntin

€1 = , €y =

O~ = OO
-0 O O

N (M?) qéwiht tnwpwénipjwl {es, e4+ pwghup gunGbint hwdwn |nuskGp
Tes = ey, Tey = e

hwywuwnnidbbpp, npunbnhg

O = O = O

0
1
es=|0|, ea=
0
0
es €C% L Tes = e3 wwyliwbphg unwbnid Op, np
1
0
es=|1]:e
0
0
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LGdw 4. T qéwjhb owbpwunnpp hGplwsbgnpwglnn £ wyb L Shwyb wyl
nbwpenty, Gpp A = 0 phyp Gpw dhwy ubthwywb wndtpl E:

Ahgnip A phdp 7" : V' — V géwjhb owtpwuwnph dhwy ubthwywl
wndtipt b (hwiwwwunwuuwb ywwnhynipjwdp): Mwng £, np T — AT owb-
pwunph dhwy ubthwywb wndtpp 0-0 E L nipbdl hwdwéw)o |6ddw 4-h wyl
huplwsbgnpwglnn owtpwuwnnp E:

OnhGwy 238. "Yhunwnpytlp

S (2 -1
M= <1 4 )
dwuwphgp:

Wa nibph dhwyb deY ubthwywb wndtp
)\1 == )\2 =3:

M — 3F dwunphgp hoplwsbgnpwglnn t
N(M —3E) = {(‘yy> .y €C}

N((M —-3E)*) =C?:
M — 3E dwuwnhgny npnaynn 1" — 31 owbpwunnph JulnGwywl pwghul b

€y ——> €1 ——> 0!

B ={eaz,e1} = {Teq, ex} YulnGwywl pwghuntd

(T —30)p = <8 é) :

(T)5 = (g ;) :

Uw Gwlwynid E, nn

Ywntih £ gnyg whwy, np
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OnhGwy 239. Yhunwpytlp

410 -1
- (030 1
M=1004 o0
100 5

dwuwnphgp:
M dwuwnphgh ubthwywO wndtpbbpa G

M =A== 3=\ =4:

Nhuwpytop M — 4F hGplwsbgnpwglnn dwunphgp: NuOkGp
dim(N (M — 4E)) =2
dim(N (M — 4E)?) =3

dim(N (M — 4E)®) =4 :

uw Gwlwynid £, np M — 4E dwuwnphgny npnaynn 7' — 41 owbpwwnnnpp
gnpénid b hbEuinlywy uuGdwyny

64!—)63}—)61}—>0

es — 0

B = {ey,e3,e1,,e2} JuinGwywh pwghuntd 7' — 41 owtpwwinph Yuln-
Gwlwl 8LG b

0100

0010
(T'—4D)p = 0000

0000

Ujuintinhg

4100

0410
De=100 40"

000 4
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Uwhdwlnid 52. J;(\) €Cx x

A1 0
0 A 1 - 0
JN=]0 0 X - 0
0 o eee e\

dwuwnphgl wajwbnid GG gnpnwih Juwanwy:
UwhowGnud 53. J € Cy,

Jm O\l)
J’nz </\2)
J = Ins (A3)

ny+ng+---+ng=mn

dwuwphgp, npwkn sgpdwé nwppbpp hwjwuwp 66 gpngh, wodwOnid &G
dnpnuwlh dwinphg:

LYwuwnblbp, np et dnpnwlh dwuwnphgned n; = 1 pninp ¢-ph hwdwnp L
k = n, wwyw dnpnwlh dwunphgp waynibwagdwihb dwunphg E:

Uwhdwand 54. 7 : V — V qéwihG owbpwwnnph dauymb (hayw-
phwow) Gopwinwnwdénipmt wubiny Yhwulywlwlp wio U C V GOpwunw-
pwoéntentlp, nph hwdwnp

TU C U

OphGwy 240. Swoywgws T : V' — V géwiht owtipwwnph N (T™)
L R(T") GhpwuwnwnwénipntbOtpp 7' owtpwwnnph dawyntt Gopwwnwpw-
onLpynLb0Gn GO (uwinnighy):

LGdw 5. Thgnip U; L Us GOopwwnwpwénipntbbbpp 7' : V- — V qéwyhh
owbGpwuwnnph G0wyntl GopwwnwpwénienLbbbn 60 L

V=U &Us,,

www gnjnipinth nLbh wjbwhup B pwghu, np

(M, O
<T)B_<0 ]\/[g)’
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npwtin M; dwwnphgh tinntpp dim(U7) hwwn GG, huy Mo-hp™ dim(Us):

Lbdw 6. Yhgnip Ay, -, Ap pUbpp 7' : V' — V qéwjht owbpwunnph
ubthwlwl wndbpbbnl 60 hwiwwwuunwuuwbwpwn py, - - -, pr hwbpwhwy-
Juwywb wywwhynignibbbpny, www

V=N(T-MD"@&N(T = D)) & & N(T M),

dimN(T — \D)") =p; :

N{(T — X\1)™) Gopwwnwpwénipnibp 7' owbpwwnnph dawyntl Gopw-
tnwnwoéntpintl £ L hwdwdw)b |Gidw 5-h gnynipyntb ntbh wybwhuh pwghu, np
wjn pwghuntd 7" owGpwwnnpb nibh pywgh-woynitwgéwiht wnbup™ dwwn-
nhgh pninp twipptipp gnpn 60 pwgwentpjwdp gifuwdnp wiyniowagsdh Ypw
gunbynn pwrwyniuh JwOnwyatphg: Lwoh np T — A; 1 owtpwuwnph O6-
nwgntip N ((T'— X\ 1)™) Ghwwnwpwénipjwl ypw hophwsbgnpuglnn owt-
pwuwnnp b, wyw Opqwé pwghup Ywpbh b pbGuptp wyOwbu, np wyn Juwo-
nwybbpp 106G dnpnwOh Juwonwyobp: Unwgywé dwuinphgl wadwlnid G0
qowhb owtpwunnph dnpnwap éb, huy hwiwwwwnwufuwb pwghup” dnpnwah
YwGnGwlwa pwqhu:

BEnpty 101. 3nipwpwlsnip 1" owbpwwnnph hwdwp gnjnegyntl nibp
YwOnbwywb pwqhu:

BGnpty 102. Snipwpwlynip M dwuphgh hwdwn gnnienth nbph
hwywnwnatih P dwwphg wlwhuht, np J(M) = P~1MP dwuwnphgp
dnpnwlh dwuwnphg E:

Owbpwuwnnph dnpnwh dLp chwyh k, GrE wwjdwlwynnpyklp owbpw-
wnnph ubthwywb wnpdtpltpp nwuwynptbp wadwb Ywpgny, huy jnipwpwbs-
Jnip ubthwywb wndtpht hwiwwwunwufuwbnn dnpnwbjwb Juwbnwybbnp
utdhg thnpn: Lpkbp owbpwuwnnph dnpnwbh dLkh dh pwOh Ywplnp hwwn-
Ynipyncbtbtp

1.dnpnwljwb Juwlnwybtph pwlwyp hwywuwn £ génpbl wlhywfu ub-
thwywb yeyunnpbeph dwpupiw) pwbwynipjwln:

2.SJjw ubhwywb wpdtpht hwdwwwuwunwufuwbnn dnpnwluwb Juo-
nwybbph pwlwyp hwjwuwp b Gpw Gpypwswhwywt wwunhynegjwlp:

3.Syjwy ubthwywb wndtpht hwiwwwwnwufuwbnn dnpnwlwb Jwo-
nwybbph Ywpgbph gnidwpp hwwuwn b wyn ubthwywb wpdtph hwbpw-
hw2dwywb wwunhynipjwlp:
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OnhGwy 241. Yhunwpytlp

M =

O O N
o OO
NN =

dwwnphgp:
M-h ubthwywO wpdtplbpa G

/\1:/\2:2, /\3:6

Lwiu niunutibwuhpbop M — 2FE dwwnphgp

p (M —2E)P N((M = 2E)?)  dim(N((M — 2E)?))
0 01 x
1 |0 42 {lo]:zecy 1
000 0
0 0 O x
2 0 16 8 {| —2/2 | ;2,2 €C} 2
0 0 O z
0 0 O x
3 0 64 32 {|l —z/2 | ;x,z €C} 2
0 0 O z

Uw Opwlwynid £, np dim(N' (M — 2E)3) = 2: M — 2E dwunphgny
npnpynn 1" — 21 owbGpwuwnnpp gnpénid £

€y — €1 — 0

ufuiwyny: 7' — 27 owtpwwnnph Genwgnuip N (T — 21)?) Gopwunwpw-
6nipjwb Yypw nibh hGunlywy YuwonOwywb inbupp

(i2)
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A = 6 ubthwywl wndbphlt hwiwwwwnwufuwOnn ubthwywb yeyunnnh t

0
€3 = 1
0

B ={e1,ea,e3} = {Tes, ea,e3} pughunid T owtipwwnnph dnpnwbh LG
t

210
(Thg=10 2 0 °
0 0 6
OnhGwy 242. Yhunwpytlp
2 21
M=|0 6 2
0 0 2

dwwphgp, npp Gwfunpn ophlwyh dwwnphghg wwnpptpynid b dhwb mq2
wnwnnpny:
M-h ubthwywl wndtplbpb G
/\1:/\2:2, /\3:6:

Lwiu niuntibwuhpblp M — 2FE dwwnphgp

p (M —2E)P N((M =2E")  dim(N((M —2E)P))

0 21 x

1 0 4 2 {| —z/2 | ;2,2 €C} 2
000 z
0 8 4 x

2 10 16 8 {| —2/2 | ;2,2 €C} 2
0 0 O z
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M — 2F dwunhgny npnaynn 7' — 21 owbpwunnpp gnpénud E
€1 — 0, €2 +— 0

ufutdwyny, nphb hwiwwwwnwuuwbnud £ dnpnwlh hGunlyw) Jwonwyp

20
e (29)

A = 6 ubthwyw( wndbpht hwiwwwwnwufuwlnn uGthwywb ysyunpl t

63—340

0

1
= {e1,e9,e3} ={[ 0 ( } pwaghund 7" owtpwwnnph
0
dnpnwth dua t (7)) g = 2
0

SO
@JOO[\D
[ ]

524. T-wpwl pwghuGbph oglnipjwip gunbb] 7" owtpwunnph haplw-
stiqnpwgiwl wuinhdwlp L R(TF), N (T*) wnwpwénipyniaGtph swhnnw-
JwanipyntbOtpp: Qunlbp Gwb 7' owbpwwnnph dwunphgwiht wwunyspnudp
G2wé pwghultpnid

w) e; — €3 — 0, €3+ €4 — 0,
P) €1 = €2 €3+ 0, €4 0, €5 — 0, €5 — 0,
g e ey ez— o

525. Qunlbt] htnlyw| hopbwstgnpwglnn dwunphgltph YwanOwywh

alp
01101
0 0 O -1 1 -1 00111
w) | 0 -1 1 pf 1 0 1 |0 0000
0 -1 1 1 -1 1 00000
00000
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526. <tGuinlyw| nYwiltpny qunlt| dnpnwbh Yuwonbwywb dup
w) 7-0 (5 x 5) wpgh dwwphg E A = 3 dhwy ubithwywb wpdtpny,

dim(N(T —3I)) =2,  dim(N(T —3I)?) =3,

dim(N (T — 31)%) = 4, dim(N (T — 31)*) = 5,

p) 7-G (5 x 5) upgh dwuwphg E A = 2, A = —1 ubithwlw( wpdtiplt-
nny,

dim(N(T — 21)) =2, dim(N(T —30)*) =4, dim(N(T +1))=1:

527. AQunlb| hwnlyw| dwunphglbph dnpnwlh &dup

0 1 0 2 6 —15 9 —-6 -2
wil|—-440|,p|1 1 -5, |18 —12 -3 |,
-2 1 2 1 2 -6 18 -9 -6
4 6 —15 0 —4 0 12 -6 -2
mnl1 3 -5 |, 6|1 —4 0 , Q| 18 =9 -3 1,
1 2 —4 1 -2 -2 18 -9 -3

5 =3 2 a 0 0
byl 6 —4 4], pD | 0 a O
4 —4 5 a 0 «

528. Qunlb| hbunlyw| dwunphglbph dnpnwbh &dup L YubnGwywb pw-
qhup

3 2 -3 1 1 -1
wy[4 10 —12|, p|-3 -3 3|,
3 6 -7 -2 -2 2

0o 3 3 6 6 —15
9l-1 8 5 |.ml15 -5
2 —14 —10 12 -2
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MATHEMATICA-k 4PUNUNUL

Lkpdnuétibp A dwunphgp L gunlbGp dnpnwbh YwinGwywh dup

(2 4 -6 0\
- 14 6 -3 -4
In[1]:= A=EO 04 0]}
\0 4 -6 2)
{P, J} = JordanDecomposition[A];
{P // MatrixForm, J // MatrixForm}
(1 -1 0 1)
| 4 | (210 0
1 1 ' 10 2 0 01
= :O — 3 1: I I
O3] {i 4 E'EOO4OE}
100 20} (000 6)
(1 0 0 1)

Uwnnigblp unwgywéd ywuwnwuuwp

In[4]:=| MatrixForm[P.J.Inverse[P]]
Outt[4]/ MatrixForm

(2 4 -6 O\

14 6 -3 -4

{00 4 0}

lo 4 -6 2 )

35. UUSrpSuUshL LNNrU: dNFLYUYShULENM UUSPPSLEMPS

||| : Cpn — R $nilyghwl wOwlnid GO dwinphguyhl Gnpd, bpb
gwlywgws A, B € C), 5, twuinphgbnph hwiwn wjo pwywpuwpnid £ hGunb-
Jw| wpuhnibtphb

1Al 20U [|A] =0 A =0,

2. ||cAl| = |e|||A]| gwlywgwd ¢ pyh hwdwn,

3. [|A+ B|| < [[Al[ +[IBIl,

4. |[AB|| < [|A[[ [IBI] -
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Gpt ||-]| : C).n — R Pnibyghwl pwywnuwpnid b dhuyb wewehl tpkp
wpuhndlbphl, wwyw wjt wadwind GO dwwnphguyhG panhwapwgywds Gnpu:
Lywuwntlp, np wrwohl Gptp wwydwOaspp undnpwywb Gnpdh wpuhnilbnl
G0:

Lwlh np gwiywgwd A dwunphgh hwdwn

1421 = [|AA| < [JA[ Il = [1A]]%,

www gwiywgws ng gpnjwlywlb Swinphgh hwdwn [|A]| > 1, tpt A2 = A:
Uwulwynpwwty, ||E|| > 1: 6pt A dwunphgp hwywnwndbih b, www

B[] = [[AAT] < [|A]l[|A~H],

npuntinhg L&l

1A

Ophtwy 243. A = (a;;) € C,, dwunphgh ¢ dwwnphguwhl Gnpdp
uwhdwOynid £ htnlw| pwlwdlny

1474 =

1/2

n
Al = [ Y lag?

ij=1

£y Gnpdl wajwinud 6O FYlypnbywa Gnpo, Gppbal Gwl, $pnpbGhniup Gnpd
(Il-1les = || -1]7): <Gz £ unnighy, np wyb pwdwpwpned £ 1.-3. wpuhndOb-
nhG: Uwnnwgbbp 4. wpuhndp: Unzh-Cwpgh wGhwywuwpnigintbhg nibGOp

n n 2
IABI[Z, = > | aibs;

=1 k=1

n n
ST il 37 i P < AR IBIE, < o

i k=1 k,j=1

Ophlwy 244. A = (a;j) € C,, dwwnhgh (o plnhwinpwgywsd
dwuwnphgwjhb Gnpdp uwhdwbynid E hEnlyw) pwlwdélny

<

[ Alleo, = 122;{”\%\ :
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Wo pwywpwpnid t 1.-3. wpuhndGbphb: 8nyg wwbp, np || - ||, Gnpdp sh
pwywnuwpntd 4. wpuhndhb: Yhgnip

11
im0,

Alleoe = [[Blles =1, [ABlleec =2 > |[Alle | Blleo. -

NLokGp

Lbpywywgltlp dwunphgwihb Gnpdh tipdwb ywplnpwagnyb GnwOwy-
abphg ukyp: hgnip C™-p Gnpdwydnpqwé wnwpwénipintl £ || - || Gnpdny:
A € C,, ,, dwwnphgh dwunphgwihG Gnpdp uwhiwGbOp hbinlyw) pwlwalny

[A[l = max [l Az]]

Ujuwtu uwhdwbywé dwwnphgwihb Gnpdb waduwbnid 66 Gwb owepwwnnpuyhl
anpd, nnG oduindwé b hEinlyw) Yuplnp hwwnynigjudp

Ell = max [[Bz|| = max [[z]| =1

lel—l | |=
Lyt0p, np dpnptGhniup Gnpdp owGpwunnpwyhb sk, pwbh np
EeCh,=||Ellr=vVn:

OphGwy 245. Thgnip C™ gdwhlt twpwdénientand z wwnph Gnpdp
uwhdwOywé t hbnlyw| Gnwbwyny

lzllp = (1P + [a]? + -+ fal?) /P, p> 1
Gpb p = oo, www

lalloe = max fa

A € C,, ,, dwwnphgh owbpwwnnpwiht Gnpdp Yuntih b uwhdwb

All, = max, || Az,
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pwlwdlny:
Lptbp || - [|2 Gnpdp Ywpbnpwgnyl hwwnyneegnibbphg deyp: Gpb
Amaz-d AT A dwinphgh wikOwibd ubthwywh wpdtpl b, www

HAH2 =V )\Tnaz :

Uwulbwynpwuwbuy, bt A dwuphgp uhdbunphy b, www
|All2 = p(A) : o

BLnptd 103. Uwuwphgh uwbYwnpw) wrwyhnp sh gGpwqubgnid wyn
dwuwphgh gwOywgwdé dwuinphgwihb GnpdhGa

p(A) <[]l

Opplwy 246. A € (), dwwnphgh dwpupdwy yniGughl b wnnuyhG
dwwphgughl GnpdGpp uwhdwOynd GO0 hwdwwwwnwuuwlwpwn hEnlywy
pwlwdalbnpny

n n
I|Allr = gﬁgnz; laizl,  ||Allrr = %&gnz; |aij] :
i= j=

Ywnbih £ gnyg wwy, np

Al =1[All, Al = [[Alle = @

Nhgnip A, = (a(k)) € (), dwunphglbph hwonpnwywanipnil

ij
Gprbt gnjnipntl nLGp
(k)

a;; = lim a;;

k—oo
uwhiwop, www A = (a;;) dwwnphgl wajwbnid &o Aj, hwenpnwlywintp-
Jwl uwhdwG: Swip hwdwpdtip uwhdwanid: YwutGp, np Jwuphgltph Ay
hwonpnwwanipynibp gniquihunid £ A dwuinphght, Geb dh nplt || - ||
dwuwnphgwiht Gnpdp hwdwn

klim ||Ar — Al =0:
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Gprt gnjnipinth nlbh

S=lim S,, S,=> A
k=1

n—oo

dwuwnphgp, www wjb wajwanid 60 dwwnphgwihlb 2wnph gnudwp

S = iAk,
k=1

huy dwunphgwjhb wnpl wadwbnid GO gniqwdtn: Z:i1 Ay wppl wo-
Jwlnud 60 LEdwap pwnp: LEGWOh 2wppp Yuwodwlbbp pwgwndwy gniqw-
dtin, bipb gniquidtiin £ wyn winph Gnpdtinhg Ywqugws Y02 [[Ak|| 2wnpen
dh npLt dwunphgwihb Gnpdny:

@Btnpkd 104. Npwtugh LEjGwOh 2wppep |h0h gnigudtun, wihpwdtwn
E L pwdwpuwp, np p(A) < 1: 00n npnud,

(I-A)~'= iAk’ :
k=0

@Lnptd 105. Gpt A dwwnphgh nplt dwuwnphguwhl Gnpd tinpp £ ukyhg,
www Lbjdwbh wppp gniqudbun b L

1

1
Ty <!
+TI]

I-A < —:
(I —=A)" T=7A]

BEnpLyY 104-p Ywnbh E ogunwgnpét| hwywnwné dwunphgh dnuinwiynn
hwddwb hwdwp:
BLnptd 106. Gpb

£ = st
k=0

2wnpp gnigudbin b |z < R ppowlnid, www

oo

F(A) =) A

k=0
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dwuwphgp gninteintb nioh papnp wya A € C, 5, dwunphgGbiph hwdwn, npnbp
pwywpwnpnd 60 p(A) < R wuwyiwah:
BEnpLU 106-hg puntd t hGwinlywy) dwunphg $nibyghwltph gnyneenilp

f(2)=2*+3x—-T= f(A) = A*> + 3A - TE,
_iZ_ A
L ! K
k=0

> 2k > L A2k

Cos z = Z(—l)k (;k)' = cos A = Z::(—l) ’ 2h)!

k=0

Lowy G

Gpb A1,---, Ay pybpn A € ), twwnphgh ubthwywl wndtplbnh
G0 hwiwwwwwufuwbwpwn 7, - - -, z, ubthwywb yeyunnpbtpny, www
e*, cos z, sin z $nbyghwlbph wawihinhynipintbhg htwnunid E, np tpb

A= Xdiag(\y, -, )X 7L,
wwjw
= Xdiag(eM, -, eM)X 1L,
cos A = Xdiag(cos Ay, --+,cos \y) X 1,
sin A = Xdiag(sin Ay, ---,sin \,,) X'

BLinptd 107. hgnip A € C,,,, L X YAX = diag(Jr,- -+, Jp) Gpw
dnpnwlh YuinOwywo &Lb t: Gpb gnnignth nuah f(A) dwwnphg $nLly-

ghw, wuww
f(A) = Xdiag(f(J1), -, f(Jp)X
npwnkin o
FO Fg e Lo
0 A;
py=| 0 I :
f1(N)
0 FON)
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L m; phyp J; dnpnwlh Jwlnwyh Ywpgl E:
OphGwy 247. Qunlt| cos A dwunphg dnibyghwib, tipk

00111
00011
A=110 0 0 0 1
000O00O
000O00QO0

A dwuwphgh dnpnwOh yuGnGwywb aua t

11110
01 010
A=XJX' X=1010 0 0], J=diag(J;,Jo),
00001
00100
010
Ji=100 1], Jo <8 (1)>
00
Luwiwdwyb Gwunpn pEnptdh
cos0 0 0\ (1 g )
cosJ; == 0 cos 0 —% =01 O ,
0 0 cos 0 0 0 1
10
cosJ2:<0 1),
1 000 —1/2
0100 0
cosA=]10 010 0 ‘e
0001 0
0000 1
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529. <wyyb| hbwnlywy dwnphgltph £5 Gnpdp

1 11 11

1 2 3 g 8 ; i 2 3 4 5 6

w) | 0 5 4 2] 111 2 , |0 1 0 1 0

2 1 3 13 2 2 3 4 3 4 3

5 5 5 5 5

530. <waubt A dwnnngh [ A]le,. [[Alle... || A]l2. ][ Allc Gnnoting
0 0 1 3 00
wA=[0 10|, pA=[0 2 0
1 11 0 01

531. 8nuyg wwy, np gwlywgwsé A € C,, ,, twnphgh hwdwn
E + cos(24) = 2cos? A,

sin(2A4) = 2sin Acos A :
532. Spywé A dwunphgh hwdwp hwyyti e dwuwnphgp
2 1
wa= (i 5) was(hp) eas (i)
010 210
mA={0 0 0 BA=(0 2 1]:
0 0 2 0 0 2

533. Urwlg hwpytint e dwuwnhgp gunbb| npw npn2hsp

1 0 3 14 2
wA=|[-12 0 |.pA=[3 1 -1
0 1 -1 2 1 -3

534. 8nuyg wuwy, nn
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MATHEMATICA-k 4PUNUNUL

Nhunwpytop htunlyw; A dwwnphgp

Inf1]=] A={{1/2, 0, -.1}, {.1, .1, 0}, {0, -.1, O}};
A // MatrixForm

Out[2]// MatrixFomF

,_____ﬂ
2ol
LS

o

0.1
=01

co ©
-

Spdwé A dwuwnphgh ||Al|, Gnpdp Yunbih b hwaytp Norm[A, p] hpw-
dwany: <wpytlp A dwuwphgh || Al|2 Gnpdp

In[3]:=| Norm[A, 2]

Outf3]=| 0.519629

<wtip |[Al[s Gnpdp

Inf4]:=| Norm[A, =]

outf4)=| 0.6

QunlkGp A dwunphgh hwywnwnpép

In[5]:=| invA = Inverse[A];
invA // MatrixForm

Out[6]// MatrixFormr
(-1.11022 x10-16 10. 10. \
| 0. 0. -10. |
{ -10. 50. 50. )
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<wiaytslip || A~ ]2 Gnpap

In[7]:=| Norm[invA, 2]

Ou[7]=| 73.1149

Spws A dwwphgh  hwlwnwnsh  [JA7|, Gnpdp  Yuwpbh E

dpwOgwdihg hwyytbp Linear Algebra’MatrixManipulations
InverseMatrixNorm[A, p] hpwiwlny

In[8]:=| << LinearAlgebra’MatrixManipulation';
InverseMatrixNorm[A, 2]

Out[9j=| 73.1149

<wpytbp |[Al|s Gnpdn

In[10]:= | InverseMatrixNorm[A, ]

ouf10j= | 110.

thwpbph

Pwlh np A dwuwnphgh ||Al]2 Gnpdp dkYhg thnpp £, www Gpw hwlw-

nwné dwuwnphgp Yupth b hwyyb) pnptd 104-h oglnipjwip

500 (1 0 0\
Inf13]=| A= MatrixPower[{ 0 1 Oi-Aa, k|;
i lo o 1)
A // MatrixForm
Out[14]l/MatrixForme
[ 6.80214 x 10~ 10. 10. )
| -9.82038 x10~7 4.61197 x107® -10. |
{ - 10. 50. 50.
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QunlEGp hwywnwpd dwwnphgh hwydwb hwpwpebpwywb ufuwip

Norm[Inverse[A] - A, 2]
In[15]:=

Norm[Inverse[A], 2]

outf15=| 2.70024 x 1077

Spqwé A dwwnphgh hwdwp e dwuwnhgp Ywptih b hwpdbp wuwtu

(1 0
In[16]= MatrixExp[lO 2 I] // MatrixForm

o)

Out[16]// MatrixFomF
( e 0 0 \
11 —2e+e? &2 1 (—l+e2) i
: z :
{2 (-1+e) O 1 )
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QLNFhv 4yGE8SEMPN QN

Q3u3hL UuduvuULrnEULGNp
uvuyuracre LNESUUL
Acarmrs Gd unsu4ne
cnuvuuuenr

36. aBU3PL IUdUUUCLNIULEGN,P 3UVUYUMQGND
LNASUUL ASarhS GAULUYLE :

<widwywpgswiht pwpwlnipinibp ntbh npnz wewbGdGwhwwnynipinto-
G6n: Swlywgwéd hwiwywnghs pUtnp hn hh2nnnipywb db9 wwhbint hwdwn
ywpnn E ogunnwgnpét| unnpwytunhg hbwinn dhwjt ytpowdnp pwbwyntp-
Jjwip Ohztn: 6Gpbt wnwhuh 0h26pp wublp Nl GO, www ophlwy % yn-
wnnpwyp hwdwywngsh hhpnnnipjwa dbe Ywpbih £ wwhtp 0.66666667 Jwd
0.66666666 ytpowynn wnwulnpnwywl Ynunpwyttph wnbupny, npnlp
hhwpyt rnpgwsé Ynuinnpwyh hwdtdwunnipgjwdp hptbg db9 ufuw) 60 wwnpne-
Owynid: Un vuwip wywyiwlwywinptlt wldwonid GO "Yynpwgdwl ufuw™
Uignphpdh hpwywbwgiwb dwiwbwy wnwhuh ujuwOtpp yepwnpyned G0
L fubnpp wwwnwufuwbp Ywpnn £ unwgyt] hwitdwunwpwp d66 uuwiny:
Wu Gplnypl wodwonud 60 ufuwybtph Yninwyned: Lwdgb £ w)b wignphpdp,
npp pwgh phs pwGwynipjwdp gnpdnnnipntbbp Yuwnwnbp wnwihu b ufuwg-
GGph phs Yyninwiyned: Undnpwpwnp Gnyb wignphpih gnpénnnipintbltph
hwonpnwywbnipinttp thnjubiny Ywnptbih b fwwbu 0wqbglb) ufuwb6ph
yntwnnwynidp: Pwgh wyn, dhaw sk, np jubnph ngyuGtpp tnpynid 60 £2gnhun:
Cwwn hwdwfu dntnpwihl ingjwibbpp unnwgynid &G thnpdhg, nph wwuwn-
Sweny wwpnibwynd 60 ujuwiwbpbtn: Wu pninpp hwayh welGind wo-
hpwdtunnipntd B wewowlnid wwngbl, pt GYwpwagpywd uuwwbpltph
wwuwndwreny hOspwl E thnfuynid fulnph nuénidp:

Lwiu plOwnpytbp wyl ujuwiwbptspp, npnbp wrewowOnid GO hwdw-
Ywngswiht pywpwinipjul wwwndwreny: Ntuntdbwuhptbp n wihwjinnyg n
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qéwyh0 hwywuwnnuibtph Az = b hwdwywpgp: bpwn htiin hwdkdwuntop
hwiwywpgh |nt6dwhb snpu Bnwlwybtn, npnbg unynpwpwn wajwanid GO
A2gphwn GnwGwyGan.

1. Quintup wpunwpudwb tnwiwyp htnplpwg wnbnwnpnidny,

II.  Quniu-dnpnwih wpunwpudwb Bnwbwyp,

ITI. hwlwnwpé dwwnphgh hwgdwl tnwbwyp” =z = A~1b,

IV. Upwaibph Gnwawyp:

<Guinlyw| wryniuwynid GepYuywgywé 60 Gpdwd snpu wignphpulbbph
hpwywlwgiwb dwiwbwy Ywunwpynn gnpénnnipintblbph pwlwyp, np-
wntn dhwynpywé B0 hwlnid-gnidwnnudp b pwdwbnud-pwgiwwwunynidp

tnwawyp qgniiwpned pwquwwuwwnyntd
I % +3n %n %n +1n2 %n
I %3—4—71—%71 %L—i-n—%n
II7 n3 —n? n3 + n?
lo4 1.3 1,.2,1 1,4,1,3,2 2 1

Uryntuwyhg wwng £, np 717 L IV GnuOwybtpp wpnnibwybun s60:
Gprt hwaduh wrltlp Gwb wb hwbgwdwbpp, np unynpwpwn ufuwbGph yne-
nwynidp hwitiwunwywb £ gnpénnnipyntbbph pwlwynipjwop, www Gw-
fupunptih 66 Quintup L Quinwu-dnpnwbh wpunwpudwb Gnwowyobpp: Un-
Jjnuwyhg tplunid £, np wyu 06pnnOEph wpnyniGwytwnnigynibp GnyGal E:

Npn2 nbwptpnud, Qunwup tnwbwyh Yhpwenip Ywpnn £ hwbgbglty
uuwibBph 466 Yninwydwb: 8nyg wnwlp, pE hOswbu Ywnbh £ hinfuby
gnpénnnLpintbbtph hwonpnwywlnipnibp, npwtugh Qwniuh wpunwpudwl
GnwoOwynid 0jwqgbglbtlp ufuwbGGnh Yninnwynedp:

OnhGwy 248. Yhunwpytlp htunlyw)] hwdwywpgp

0.00044x; + 0.0003x2 — 0.0001z3 = 0.00046
4r1 + 29 +23=1.5
3r1 —9.2x9 — 0.503 = —8.2:

{wdiwywnpgh &2gnhwn | nénLdb £

1

xl:Z’ To =1, x3:—§:
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Gpb hwiwywngp [néGlp Quniuh Gnwlwyny L wikl wogwd pytpp hwp-
ytlp unnpwytitnhg htwinn Gptp Gh2h £2unnepjwdp, www Yuinwbwbp hbunb-
Jw| Wwwnwuuwp

x1 = 0.245, 2o =1.01, 23 = —0.492:

8nig wnwbp, pt hOswtu Ywptih £ 0jwqbglt) uuw bph yniinwynidp: Np-
nwnpytbp hwiwywpgh plnwywéd dwwnphgp

0.00044 0.0003 —0.0001 0.00046
4 1 1 1.5
3 -9.2 -0.5 —8.2

Urwehl ywl pwgwpdwly wndtpny wokOwitsd wmwppp 4-0 B Sbnwhn-
fuibp dwuwnphgh GpYnnpn L wewehb tinntipp

4 1 1 1.5
0.00044 0.0003 —0.0001 0.00046
3 -9.2 -0.5 —8.2

Urwehl wnnnh pninp tnwippbpp pwdwbtGbp 4-h

1 0.25 0.25 0.375
0.00044 0.0003 —0.0001 0.00046
3 -9.2 -0.5 —8.2

Urweohl uwb Gpypnpn L Gppnpn tiwipptipp nwipdbkbpe gnn

1 0.25 0.25 0.375
0 0.000190 -0.00021 0.000295
0 -995 —2.25 —9.32

Llwwnblp, np Gpypnpn ywl Gpypnpn L Gppnpn: tiwnptiphg: pugwinéwy
wndtipny wakbwdkop —9.95-0 k: Sknwihnfublp Gpypnpn L Gppnpn tinntpp

1 0.25 0.25 0.375
0 -995 —2.25 —9.32
0 0.000190 -0.00021 0.000295
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Spynnpn tinnh pninp tiwppbpp pwdwbip —9.95-h

1 0.25 0.25 0.375
0 1 0.126 0.937
0 0.000190 —0.00021 0.000295

Gnpunnpn ywb YtpghG tiwppp nwpétap gnn

1 025 0.25 0.375
0 1 0.126 0.937
0 O 1 -0.5

LEinwnwpd inbnwnpnidny YuunnwOwbp
r1 = 0.250, x5 = 1.00, z3 = —0.492 :

<witdwuwnnipnibp £2gnhn WwwnwufuwOh b Gwjuyhbnid unwgywéd ww-
wnwufuwbh htwn gnyg £ inwihu, np fjutnhpp (nLéywé t: e

RPEpYwd ophbwyp gnyg t wtnwihu, np Shwb gpnyuywb gijuwynp twp-
ntphg funtuwhtp pwdwpwn sk: Uohpwdbwn E funiuwhtp 0wl hwpw-
pGpwywanptlb thnpn giluwdnp wvwppbphg: Ynw hwdwp OwfupGuntih £
gifuwynp wtnwnph pbunpnigyub wnwpptpwyp: Undnpwpwn wrwbdbwgynid
G0 gljuwydnp tnwnpph pbupnegintl pun Yywl, wninnh Ywd dwuwnphgh:

L00wnytLp wyb nEwpep, Gpp uGnph dncinpwiht tnndjwbepp hwyinbh 6o
uuwwbpbtpny: 6pb Untinpwjhh nnyjwibsph thnpn ufuwwOptEphb hwiw-
wwwnwufuwbnud £ jubnpp (neédwb hwitdwwnwpwn thnpn ufuwjwbp, www
wuntd 60, np fubnhpp uwynia B dniinpwjhlb indjw G6phg: Gpp funupp ybnpw-
ptpnud E Ax = b hwdwlwnghl, www wnwnpptpnid G0 Yuynibnigintd puwn
A dwuwnphgh b b ytywnph: Yhunwnytip A € C,, ,, dwnphgh hwlwnwnép
hwyytnt fulnhpp, Gapwnntiny, np A dwunphgh dinfuwptbt huwunoh £ A +
AA, AA € C,,,, dwunnphgp, nninbn AA-G gpgendl b: Ohgnip A + AA
dwunphgp hwywnwnatih b <wpytiop A~ — (A + AA)~! uuwip Gopwn-
ntiny, np [|A7TAA]| < 1 6h hGs np GwunphgwihG Gnpdh hwdwn: NBGp

AN (A+AA) P = A (E+ A TAA) 1A =

— Al i(—1)k(A—1AA)kA—1 — i(—l)k“(A‘lAA)kA‘l,

k=0 k=1
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nnwntinhg

A (A )| < A7 3 A7 A =
k=1
_ A7IAA
=y e BAl
1—||A-TAA]]

<wlwnwné dwunphgh hwdiwb hwpwpGpwywb ufuwip Ywptih E gpb) he-
nlywy| wnkupny

AT —(A+ A (AIIATID [1A4]]

1A= T = (Al A A (1Al

(29)

Uju wihwywuwnnipintbp hGwpwynpnipintd £ wvnwihu hwdwnyt) unwg-
Jwé hwywnuwnpd dwunphgh hwpwptpwywO ujuwp uygqpowywb dwwnphgh
oqlnLpjwdp:

k(A) =[|All]|A71]
phylt wOywlnd GG A dwuwphgh wwdwOwynpywénipjwb phy: Gpb
det(A) = 0, www GGpwnpunud £, np k(A) = 00: [[Allg,. [[Ale.. (4],
OnpdEph0 hwiwwwunwuuwOnn wwyiwbwynpywénipwb phyp Ypbppwlbw-
Uslp" ke, (A), ke (A), kp(A): UoYwiu dwunphguyhl Gnpdh pGunpneeintlhg
dwuwnphgh wwjiwawdnpywonipjwb phyp pwdwpwnnid B hGnbyw| hwun-
UnipyntGbbphh
k(A) > 1,

K(ATY) = k(A),
k(AB) < k(A)k(B),
bpt A = AT, www
max|A4|

kao(A) =

min|Aal’
tpt A-0 oppngnlw| dwuwphg E, www
kQ(A) =1:
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Gpt k(A) phup 066 £, wwyw A dwuinphgh woywOnid GO Juwn wuydwlwynp-
yJwé dwwnphg, hwywrwy nbwpnild’ jwy wwdwiwynpywé dwunphg:
(29) qwhwwnwywOp Yuptih E wpunwgnb) wjuwtbu

A7 - (A+ A KA)  [[AA]]

AT S 1T wa)IEAL [

Gpb dwwphgp Jwun wwjdwlwynpjwé E, www “thnpp” gpgeniiltph
nGwpentd £ hwywnwpd dwunphgh hwdiwb ufuwip 066 E |hOnud:

PLhwnytbp Ax = b hwdwywpgh Yuynibnigyntp punn A dwunphgh b
nhunwpyttp (A + AA)Z = b hwidwlwpgp, npintn & = = + Az: <wyyh
wrObny ybpkned unwgywé ghwhwuinwywbp, nibbbp

1Az [ATTAAL k(A [|AA]]

loll = T=TATTAAN = 1= g(a) 2L 4]

OnphOwy 249. "Yhunwpytbp Jwun ywjiwbwynpywé hwdwywng:

1+ x9 =—3
T+ 1.016%2 = 5,

nph &2gphwn |nuenwib £z = —503, x5 = 500: Unpwglblp 1.016 phyp
unnpwytwnhg htwnn Gpypnpn Gh2h &2unnipjwdp L nhuwnytap

r1 +x9 = —3

x1+ 1.0225 =5

Wu hwiwywngh (nuénuib £ 2 = —403, zo = 400: Uygplwlwl ndjwibt-
nh thnpp thnthnfunteinibp (0.004) wewowgntg wwunwuuwbh huyuwywyw
thnthnfunipnil: e

NMwnqblp, pbt hOswtu GG hpwp hGn Yuwwywé dwunphgh npn2hsp L
wwjdwbwynpywénipjwb phyp:

OphGwy 250. Yhuwnytlp htwnlywy (7 X n) Yupgh dwunhgp

1 -1 -1 - —1
0 1 -1 --- —1
A=l 0 1 ... <1
00 0 - 1
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wyws, np det(A,) = 1, pwig koo (A) = n2"~! L Swwnphgh swihubph
uGowgiwl htwn dhwuht wwn wpwg dEdwOnd E: Uw Opwlwynud E, np
A, x = b hwdwywpgl niGh dhwy (nénud, uwlwylb 056 n-ph nbiwpntd wjn
(nLénLip Ygunlyh pwdwywb uké ufuwiny: Ut n-nh nbwpnid A,, dwunphgp
Jwun wywjiwlwynpywé dwunphg k:e

OphGwy 251. Yhunwpytlp htnlyw] uywywn dwwnphgp

0 £ .- 0
A, = -
0 O e £

Wu nbwpentd det(A,,) = ", uwquyb ky(A,) =1: e
L0hwnytlp Az = b hwdwywpgh YuyniGnipnibp puwn b yeyunph L
nhuwpytlp AZ = b + Ab hwiwywnagp, npuntin & = x + Axz: NlkGp

Az = A"TAD,
nnwntinhg
| Az|] < ||ATH] [|Ad]] -

Ujnwu Ynnihg
oI} < [IA]] |,

[1Az]] [[ol] < [[AIAT [zl Ab].

||Az]| ||Ab]]
< k(A=
||| 0]

535. hgnip A-G (m xn) L B-0 (n x p) Yuwnpgh dwwnphgltip G0: <wpyt, pb
pwlh gnuiwpnu-hwand b pugdwwwunynid-pwdwbnid YuwhwGoyh AB
wnpunwnnuwip hwyybint hwiwn:

536. Nhgnip A-G (n x n) Junpgh dwunphg t: <wpdti, pb pwlh gnidwpnid-
hwGntd b pwgiwwwnynid-pwdwintd Yyuwhwoyh A* dwunphgp hwpybint
hwdwn:
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537. <{tunlw; hwiwywpgbpp |nétp yeplnid Gpdwé snpu tnwippbp Gnw-
OGwybtpnd: 3nipwpwlbgnip nbwpnid hwyyb) Yuunwpgwsd gnidwnnid-hw-
GnudbBpp L pwdwbnud-pwgiwwwunynidtepp pwbwynipynibp: Uinwgywd
pULnp hwibdwwb] wnniuwyned GepYuwjwgdwé pytph hbwn

w) z1 + 22 =1 p) 1+ +x3=1
X1 —2.1?2 :4, x1+2x23x3 =2
T, — X9 —x3 = —1:

538. <Gunlyw| hwiwywngtph hwdwn ynyot, ophlwy 248-p

w) 1.21z + 16.7y = 28.8 p) 14.42 — 17.1y = 31.5
4.662 + 64.4y = 111.0, 81.6x — 97.4y = 179.0,
q) 2+4.01y-+0.00445z = 0.00 n) 0.0072+61.20y+0.093z = 61.3
—z — 4.00y 4 0.00600z = 0.21 4.8102 — 5.92y + 1.110z = 0.0

22—4.05y+0.05000z = —0.385,  81.400x+1.12y+1.180z = 83.7 :

539.<wty A dwwnnhgh ky, (A), ke, (A), k2(A), fse (A) wuwydwGwynp-
Jwénipjwlb pytnp

001 300
wA=[010], pA=[0 20
111 00 1

540.<6nlyw; Jwwnn wywiwlwdnpwd hwiwywngbpp |niétp Qunwuh wp-
nwpudwl Gnwowyny: Pninp dhowlyw) wpnynibpbbpp Yinpwgll] unn-
pwytGunhg htwnn GpGp Ghoh dpunnepjwidp: Mwunwufuwbaspp hwikdwunb]
&2gnhwn |nLénLdlkph hen

w)z+y=2 p) x — £y =10

x+gg(l)y—20 —x+y=250:
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Nhunwnytop htnlyw; A dwuinphgp

ln[1]-= A={{1/2, 0, -.1}, {.1, .1, 0}, {O, -.1, 0}};
A // MatrixForm
Out[2]// MatrixFomF
(L o -o0.1)
P2 |
0.1 0.1 0 |
{0 -0.1 0o

Qunbtlp A dwuwnphgh k2 (A) wwpiwbwynpdwénigiwb ghup Linear™ Al-
gebra "MatrixManipulations thwpbph hpnwdwbOtph oglntpjwip

In[11]:=| InverseMatrixNorm[A, 2] Norm[A, 2]

Out[11]= | 37.9927

k2(A) phup Ywptih E dhwOgwihg hwyyt) MatrixConditionNumber[A,2]
hpwdwOny

In[12]:= | MatrixConditionNumber[A, 2]

ouf12]=| 37.99%27

37. UusrpsSh LU-JGLLAKSNFER3NFLE

Lulwnytbp géwiht hwywuwnpniitbEph hwdwywngh (ntédwb ninpn 06-
pnnlGphg vtYp, nph hhdpnid pGYwé t dwuinphgh LU-YGpiniénipncbp:
Ahgnip A-0 (nxn) Yupgh dwwnphg E: A dwuinphgh LU-ybpniénigyni
G0 waywbnd
A=LU
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OGpYwywgnidp, npuntn L-p unnpht  (Lower) Grwyntbwaél, huy U-0 y&phh
(Upper) GrwGynibwdél dwunnphglbn GO:
OnhGuwy 252. Nhgnip

1
A=1|2
1

W = N
N — =

COpEpgNnhb wrwownynid Gap hGplnipnyl hwdngyby, np wju nbwpentd

1 0 0 12 1
L=(2 1 o). U=[0 -3 —1]:e
1 —1/3 1 0 0 2/3

Nhunwnytop qdwiht hwopwhwwywb hwywuwnpnitbEph hwdwywng
Az =b:

Glpwnntlp, np hOs-np GnwOwyny gunbyt) £ A dwuwnphgh A = LU (btp-
(neénipgntbp: Uin nbwpnid hwiwywnpgh |niénuip hwiwnpdtp £ GrwOynil
dwuwnnphgbbpny Gpynt hwdwywpgbph (ntédwb

Ly=1b Uz =y:

Wu hwdwlwngbph (nuéniip ndqun sk b wwhwbond b~ 2n? pwpw-
OGwywb gnpénnnieinLbbtp: <pdGwywb ndywpnipnibb wyuwntn npqus A
dwuwuphgh LU-ybnniénipynibp qunbba k:

Llwpwgptbp A dwunphgh LU Jtpnisniginibp gunbtine o Gnwbwy:
LUwqutlp (A|E) hwiwygws dwunphgp: Swppwywl wnnnuhl dlwgin-
funtpnL0OEpny (wrwlg tinntnph tnbnwithnudw() wyb peptap (U]V) nbuph,
Gpt nw hGwpwynp E, npuinbn U-0 4bph0 GrwOyniGwdél dwuwphg E, huy
V-0" unnphb GewOyniowdl: Wu dhwdnfunipnibp hwiwndtp £ Az = b
hwiwywpgp Ux = Vb hwiwywpghl duwihnfubinib: Gl gnjnipintl nibh
V-h hwywnwnép (GnylGwbu unnpht GewOyniowdél), www Gpwlwytiny
L = V™!, junwlwGp wwhwboynn ybpiniéniginibp: OphGwyny gnyg
wnwlp, pE hoswtu GYywpwagnpywd tnwbwyny Ywpth £ unwbw] dwwnphgh
LU-JGpniénipnibp L (nét] gdwhG hwjwuwnnisGeph hwdwywng:
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OnhGwy 253. Yhunwpytlp

A:

DO = =
N W N
0 A =

dwwnphgp: Ywaqiklp (A|E) dwuphgp

1211] 100
AE)=[2 11010
132]001

L wyb dLwihnfutlp (U]V) wbuph: Gpypnpn ninnhg hwbOp wewehlp L
ytipghl winnhg hwltbp wrewehlh Ynyhwwwinhyp

121 ] 1 00

013 ] —-110

036 ]| —-201

dtpohl iinnhg hwlblp Gpynpnpnh Grwwwwnhyp

12 1 | 1 0 0
01 3 | -1 1 0],
00 -3 ] 1 -31
npntinhg
12 1 1 0 0
U=[(01 3|, v=|-1 1 0
00 -3 1 -3 1

Lowlwybiny L = V! yunwlwap wwhweynn ybpiniéniginilp

1 00
L=V'i=[|110
2 31
Uuwhuny
1 00 12 1
A=LU=|11 0 01 3
2 31 00 -3
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Ahunwnytiop Az = b hwiwywnpgp, npuntin

121 1
A=|[13 4|, b=|2
2 7 8 3

Uwnbh £ ogunytp wpntl unwgwé A = LU Jtpnisniginibpg, uwlwil
wyblh dGrGwnint £ ogundt, Uz = Vb hwdwlwpghg: LndEiny unwgywé
Grwlyntbwdl hwiwywpgp Yuunnwbwbp

7 2
T ==, To=—1, x3=—=":e

3 3
Ns pninn dwwnphglbnb nlbo LU JGppniénipyncl:

OnhGwy 254. Gk
01
(1)
dwuwnnhgb nibGOw

lir 0 U1l U2
A=LU =
(lzl 522> < 0w
OBEpYuwywgnty, www 11211 = 0 ywydwbhg Yhbwnbh, np L ywd U dwuinphg-
Gbphg nplt dGYp hwywnwpdtih sk, hosp hwywund B A dwunphgh hwyw-
nwnébihnipjwlp:e '
Btnptd 108. Yhgnip A € M, ,, Lrang(A) = k: bpt M5 7. j=
m wOyntawyhG shGnpltpp gpnjhg twipptip G0, www A dwunphgh hwdwnp
hGwpwynp b hpwywOwgOt LU-yGnniénipynilp:
Spywé dwunphgp Ywpnn £ nGOwy LU JGppnednepynca, uwlyuwyb spw-
Jwpwnb| pinptd 108-h wwydwbatph:
OnhGuwy 255. {Gunlywy
00
=(12)

=09 6)

dwuwnphgb nibp
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deninuénignil, swyws rang(A) = 1 L A dwuinphgh wrewht gifuwynp
dhGnpp gpmyuiywit E: Ywntih £ gnyg wnw, np wjuntn A = LU Jbpnuénipe-
Jnibp dhwyp sk: e

Wuwhuny, tinnqwé dwunphgp wpnn b nioGOw Yuwd snbbowy LU Jbip-
tneonipgnel:  NLbGOwint nGwpenid £ wyn dGpiniénegintbp Ywupnn £ dhwyp
sihat:

Btinptd 109. Yhgnip A € M, ,, Gwwnphgp hwywnwpdbih £: A dwwn-
nhgl ntah LU JGpneénipnil wyG L dhwjb wyb nbwpned, Gpb ]\[1122J] j=
T, n woyntbwihl ShGnpabpp gpmyuyut s66: dbpiniéniginibp shwya k, et
L Ywd U dwunphglbphg utyh waynibwgswiht tnmwppbpp ukytp 6a:

OphGwy 253-h A dwunphgp pwywpwpnid t pbnpbd 109-h wwydwo-
GGpha:

AQunltGp thnthnfuwywbaEph wpunwpudwb L dwwnphgh LU-ybppniéntp-
Jwl Yuwp:

Nhgnip © € R™ Lz # 0: LywlwykGp

Ti = &7 i =k+ L,m, t(k> = (0/ 707T/€+17" ) 7TTTL)T
N——

Tk
k

M, =FE —t®el

npunbn e wwnppp R™ qéwihG tnwpwénipjwb inhwwihG pwghuh k-pn
wnwpnl E:

M, dwunphgl wOywOnid 66 Qumup duwnphg, t%) twpph 7,11, - - -
Tm UnnpnhGwwnlBpp’ Quiniup pwquwwwnplGbn, huy (k) wnwnppp’ Quniup
y&yuwnnp:

Mj, dwunphgny hpwywbwgynn

1 ... 0 0O --- 0 X1 T
o 1 0 0 v || a
Mr=to  —m vt 0w | T 0

0 T 0 e 1 o 0

dLwhnfunipynt0b wodwOnd G0 Quiniup dLurhnfunigniG:
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Quwuwnnptl, dwuwnphgp ubnwlwdl nbuph pbpGip” Qwniuh  dLwthn-
funtpntGbtph hwonpnwywb Yhpwenipndbh t:
OphOwy 256. Qwniuh dLwthnfunipjwdp gunlb|

2 2 -1
A= 4 5 2
-2 1 2
dwuwphgh LU Jbppniénipyniln:
Nuakap
100 0 1 00
My=E—tWel=l0 1 0 |- 4/2 |(1 0 0)=[ -2 1 0|,
00 1 —2/2 1 1
2 2 -1
MiA=10 1 4 |,
03 1
100 1 0 0
My=E—-tPel'=(0 1 0|-]0](0 1 0)=[0 1 0
001 3 0 -3 1
2 2 -1
U=MMA=|0 1 4
00 —11
Ujuintinhg
1 00
A=M'"M;'U=LU, L=M;'"M;'=| 2 1 0|:e
-1 31

Thgnip pEnptd 109-h wwjdwbbtnpp pwdwpwpywé 60: Uw Gawbwyntd
E, np gnynipntl nLOG0 wyjbwhuh My, & = 1,n — 1 Qunwup dwunphglbp, np

M,_1M,_o---M;A=U
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dwuwuphgp ybpht Grwlnibwdél E: Gl plnnibkap, np L = ]Wfl . ']V[,:p
Yuinwbwap A dwunphgh LU dbpniénigynilp: LYwwnbGp, np wju Gnwbw-
yny unnwgywé L dwunphgh giiuwynp woynibwagdh wwnpbpp deytn 6a,

huy M} dwuinphgh hwlwnwnép Yuntith B hwayt
M7t =E+tWel

pwlwdlny:

Gpt A dwuphgp hwywnwpdbih £ L Opw giluwdnp shanpOtphg nplt
akyp qpmyuywl b, wwyw A = LU Jkpniénipnibp hGwpwynn st hpwyw-
Owglbl: Uwyuwyb wyn nbwpnid Yuptih b unwow; A dwwnphgh LU JGnpn-
Snipynilp, npp unnwgynid £ A dwwnphghg tinntph inbnwidinfudwadp:

Uwhdw@nd 56. P € M, , dwuwphgp YuijwlbOp wbnwihnfudwa
dwuwnphg, GpE wb unwgynid £ dhwynp dwwnphghg tnnntiph tnGnwgnfudwdp:

OphGwy 257. Thgnip

ail ai2 a1z aiq 0010

_ | @21 a2z a3 as4 |0 001
A= asy Gs2 asz ass |’ P= 0100
41 Q42 Q43 (44 1 000

P dwuwnphgp inbnwithnfudwO dwwnphg t, pwGh np wy0 unnwgyb) £ dshwynp
dwuwnphgh wninnGph inbnwihnfunidhg:

Gpt P dwuwphgp dwluhg pwgiwwwunytip A-hl, www A dwuphgh
wnnntpp Yunbnwithniud&a wyb Gnyb Ywpgnd, npp wiuinp £ Yuwwnwptbp shwynn
dwuphghg P-0 unwOwint hwdwn: LwwnkGp, np P dwwinphgp Ywpbp b
unwOwy Gwl dhwynp dwuphgh uniph nBnwthnfudwdp: Gt P dwwn-
nhgp wehg pwqiwwwinytlp A dwwnphght, www Gnyb Yunpgny Yubinw-
thnfuytl A dwuinphgh unlbtpp

azp azz2 asz as4 a4 aiz apxp a2
a41 Q42 A43 A44 az4 A23 A21 A22
PA = 3 , AP = 3 e
az1 Q22 023 Ad24 a34 a3z 31 G432
ai;p ai2 a3z ai4 A44 A43 A41 A42

@tnptd 109. Gt A € M,, , L det(A) # 0,www Ygunbdh wjbwhuh
P ¢ M, , wtnwtnfudwb dwuwnnphg, np

PA=LU:
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OnhGuwy 258. Nhgnip

A dwuwnphgh hwiwn hGwpwynp st ppwywOwglt, LU Jepniénipnih: Sk-
nwihnfutilp A-h wewoht L Gpypnpn tinntipp

010 0 -2 2 1 2 -1
PA=1[1 0 0 1 2 -1]1=10 -2 2
0 01 3 5 =8 3 5 =8

L qunO6Op unnwgywé dwunphgh LU JbGpiniénipinibp

100 0 1 00
Mi=E—-tWe'=f0o 1 0|-(0|(100)=(0 10],
00 1 3 -3 0 1
1 2 -1 100
MPA=|0 -2 2 |, M;'=|0 10
0 -1 —5 301
1 0 0 12 -1
My=|0 1 0|, MoMiPA=[0 -2 2
0 —1/2 1 0 0 -6
1 0 0
My'=10 1 0
0 1/2 1
LEnbuwpwp
1 0 0 1 2 -1
L=M'M;'=[0 1 o], U=[0 -2 2
3 1/2 1 0 0 -6
PA=LU:oe
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Btnptd 110. Gpk A € M,, ,,, wyw YgnOytt wibwhuh P, Q € M, ,,
inbnwhnfudwb dwuwnphglbp, nn

PAQ = LU :

UdthnthGind, Ywpbih b wub), np Quniuh thnihnfuwywbbtph wpunwpu-
dwl GnwOwyp, pun Enpywb, LU dGpnn E:

541. Uuwnnigti, np A dwwnphgh hwdwp 8hpin £ A = LU Jbppniénigynilp,
Gpb

2 6 2 2 0 0 131
w) A = —3—80,L: 3 1 olu=|01 3
2 4 -3 7 00 1

6 0 0 1 —1/3 0

92 0|Uu=[0 1 1/2

38 1 0o 0 1

542. Snyg wwf, np A =

-2 0

p) A= -1 1|,L=
7 5

( ) dwuwphgp sntoh LU gbppniénipyniG:

543. 8nig wwy, np tipt a # 0, www A = Z dwuwphgl ntbh dshwy

LU-JGpnt6énipnil, npuinkn L-h giuwdnp woyniowghdp Yuqidwé B dhwl
uGYybphg: Qb win LU-yBpniénipyncbp:
544. LnLot|

3.171 - 6292 - 3293 =-3

2%1 + 61’3 =22
—4wy + Txo +4w3 =3
hwiwywnpagp, Gt hwyinlp E

3 -6 -3 3 0 0 1 -2 -1
2 0 o6 |=(2 4 0 0o 1 2
-4 7 4 -4 -1 2 0 0 1
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545. Lni6t| hwdwywngp

w) 2 8 1\ _ (2
-1 -1 xo ) \—=2)"
2 =2 =2 T1 —4
R) 0o -2 2 o | = | -2
-1 5 2 T3 6
5 5 10 1 0
9| -8 -7 =9 To | = 1 ,
0 4 26 T3
-1 0 1 0 1 5
) 2 3 -2 6 To -1
V1o -1 2 0]|a 3
0O 0 1 5 T4 7
546. Lniét| hwdwywngp
1000 3 2 0 4 T 6
w) 1100 0210 2 | | D
2010 00 21 x3 | | 4]’
1111 0 001 Ty 3
1 00 2 1 01
p (2 1 0 01 1 2
2 21 0 011
547. <uwpyb| hGuinlyw) dwwnphgbbph LU—L{banénLrajnL[JUbnn
WIS
w) | 2 10 2 |, P)
1 5 9 1 0 0 4
3 7 3 4
113
548. oOnpdbp hwpytp A = | 2 2 5 | dwwphgh LU-ybpiniénipynibp:
2 1 4

Uwnth® £ A dwunphgh wninnbpb wybwbu ginfut, np nw hGwpwynn (hGh:
549. Oquybtiny Quwniuh dLwihnfunipynibhg qunlb] hEwnlyw) dwunphglbph
LU JGpniénipnilp
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© ot W

2 3
UJ)A:<§ ,17> pA=10 7
6 8

550. Spywé A dwunphgh hwdwp gunt) hwiwwwunwuuwb wnknwtnfudwa
P dwuwnphgp L PA dwunphgh LU dGppneénipyniln

0 5 7
w)A—(é’ §> p)A—(? ;) WA=|2 3 3
6 9 8

MATHEMATICA-h qQ,ruluruL

Lbipdnwéblp hGuinlyw) dwunphgp

Inf1]=| m = {{1, 1, 3}, {2, 1, 4}, {2, 2, 5}};
m // MatrixForm
Out[2]// MatrixForm
(L1 3y
i2 1 4i
(2 2 5)

m dwunphgh LU-dbpinuénipynibp Yuptiih b hwpdty LU Decomposition|m]
hpwdwOny

In[3]:=] {1lu, p, cn} = LUDecomposition[m]

OUt[3]= {{{11 1! 3}! {27 ’17 ’2}7 {27 Ol ’1}}1 {1! 2! 3}! 1}

Uunwgywé ytYywnnph Gpynpnpn tnwnppp gnyg b unwhu tnnnbph tnbnwi-
thnfunipintbbtpp: Uu ophbwynid tnbnwihnfungnibbbp s60 ywwnwnpyt: Qw
Gpwlwyned E, np inpdwé dwwnphgl niah LU-Ybppniénipnib: L L U dwun-
nhgltpp yGpwywbglbint hwdwn wbwp E oqunyb) |pwgnighs LinearAlge-
braMatrixManipulation” thwpbiph LU M atrices[lu] hpwdwGhg, npuntn (u-G
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wpnbb nlbGGp

In[4]:=| << LinearAlgebra’MatrixManipulation';

{L, U} = LUMatrices[1lu];

{"L=" (L // MatrixForm), "U=" (U // MatrixForm),
"LU=" (L.U// MatrixForm) }

(1 0 0y (1 1 3 (1 1 3,y
outf6]= {L:iz 10(,U=10 -1 -2}, W0=}21 4i}
(2 0 1) (o 0o -1 (2 2 5)

Thunwpytbp hGnlyw| dwunphgp, npp Gwuyhbhg wwpptpdnid £ nn-
nGnph nGnwihnfunipjwip

ln[7]-.= m = {{11 1/ 3]’/ {21 21 5}/ {2/ 11 4]‘]‘;
m // MatrixForm
Out[8]/ MatrixFormF
(L1 3y
i2 2 5i
(2 1 4)

<wpytlp LU-JGpniénipnibp

In[9]:=] {1lu, p, cn} = LUDecomposition[m]

OUt[9]= {{{11 1! 3}! {27 ’17 ’2}7 {27 Ol ’1}}1 {1! 3! 2}! 1}

Uuinwgywé ytyuinnph Gpypnpn YnnpnhbGwuwp gnyg b wwihu, np LU-
Jepinuonepnth ppwwlbwglbint hwdwn nbnwadnfudt) 60 Gpypnpn L Gp-
pnpn wnnntpp: Yepwywaqlbap L, U, LU dwuinphglbpp

In[10]:=| {L, U} = LUMatrices[1lu];
{"L=" (L // MatrixForm), "U=" (U // MatrixForm),
"LU=" (L.U// MatrixForm) }

(1 0 0) [t 3 (1 1 3)
Out[11]= {L:iZlOi,U:iO—l 2i,m:i214i}
(2 0 1) (0 0 -1) (2 2 5)
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haswbu inbulnud Bap LU dwuphgp m-hg twnpptpgnud £ Gpypnpn L
Gppnpn tinnGph winbnwithnfuntpjwip:

LU Jbpniénipintlp wewGdbwwbu hwpdwn k, Geb hwpywynp b nuét)
66 pwlwynipjwip hwiwywnpgtn, npnbp wnwpptpynid 60 we dwubpny:
Ahunwnytlhp hGnlyw) hwdwywngbpp, npnGg gnpéwyhgltphg Yuqidwé
dwuwphgp Gwfuyhtnud nhrnwnpyywé m dwunnhgl b

1 —1 0
mr= 1| 2 mx = 2 mer= |1
3 3 4

Lwiwywpgbnp (nébine hwiwp Gwfu hpwywbwgyned b LU-yGnniénipntl,
wjnithbnl LU BackSubstitution hpwdwGh oglnipjwdp hpwywGwgyntd
b hGunplpwg nbnwnpnid

In[12]:= | 1lud = LUDecomposition[m];

x1 = LUBackSubstitution[lud, {1, 2, 3}];

%2 = LUBackSubstitution[lud, {-1, 2, 3}];

x3 = LUBackSubstitution[lud, {0, 1, 4}];

{"x1=" (%1 // MatrixForm), "x2=" (x2 // MatrixForm),
"x3=" (x3 // MatrixForm) }

2
=1
0

8 ) 5
Ou16]=| {x1= p®2= | 3 1, x38=| -2 }
-4 -1

——
—_———
mm————
mm————
—_————

hhwnyt, wju ophtGwyh hwdwp, tpp hwiwywpgbpp pbnhwikp Gpkpd
G0 L wwpnibwynd 60 phs pynd wlhwyinObp, wewbdlwwbu twywb sk
(NLS0w nwlwyp: Uwywa LU-gGpnidnipynilp Yetph dwdwbwyh bwyw
fubwynnnipywl, Gpb hwiwywngtpp 2wuwn 60 L wwpnibwynid GG 066 pwlw-
ynipgwip wohwjinbtn:

38.UusrpsSh QR 46rLNtSNHR3NILE

Ahgnip A-0 (n x m) Yunpgh dwwphg £, n > m, rang(A) = m, huy
V1, V2, VD A dwinphgh ynibbna GG: {vy, -+, v} goNNEG wlluwiu
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hwiwfdph GYwwndwdp Yhpwretlp Qpwd-Gihnunh oppngnlw|wgdwb Gnw-
OGwyp, nph wpryntbpnd unwgywd oppntnpdwynpywd hwdwfuntipp Gw-
Owytbp uq, usg, -+, um-ny: Gpb @Q-ny Grwlwybbp uq, - - -, Uy, oppnlnp-
dwynpqwd untbbp nlbbgnn dwunphgp, huy R-ny dLwhnfunigjwb gnpdw-
Uhgltiphg Ywgujwé ytpht Grwbynibwél dwunphgp, www Yuwptih £ gpty

A= (Ul V2 "'Um) =
(vlsul) (U2=U1) (’Unuul)
=Gy |0 ) ) ] _gp
0 0 (Urnvurn)

A dwunphgh unwgywé yepiniénieyntala waqwond 60 Q R-ybppniénipnia
(QTQ = E): tpbk m = n, wwyw Q dwwnphgp oppngnlw| twwphg t
QTQ =QQ" = E).

Ophbwy 259. <Gwnlyw; dwunphglbph hwiwn hpwywOwglbap QR
JGpiniénipynilp

110 Ly
wA=(1 2 1]|,pA=

00 2 0 0 2
010

w) Hhunwpytlp hEinlyw) génptl woywiu hwdwfunidpp

1 1 0
V1 = 1 , U2 = 2 , U3 = 1
0 0 2

Uhpwrblp Apwi-Cohnunh oppngnlwjwgiwl Gnwawyp

T T
uy = (ﬁ Q,o) . Uy = <—£ @ 0) . uz = (0,0, 1)7,

272 27 27
npwntbinhg
V2 V2
2 2
Q = (u1,uz, u3) = @ @ 0
0 0 1
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(01, 01) (v3,u1) (s, 1) V2 22
R = 0 (UQ,UQ) (vg,UQ) == 0 ﬁ ﬁ
2 2
0 0 (vs,us) 0o 0 2
LOpbngnnhb Gap pnnOnid unnignedp, np Q-0 oppngnlw] dwuinphg E L A =
QR:
) Uju nbwpntd
V2 _% _%
2 6 39
Vi L+v2 L
¥2 1 1 V2 vz
2 V6 V39 3 L
Q= |, R=] 0 2 NG
0 0 25
13
1 0 0 5

(@)
(SN
|

QTQ=E, QQT+E:e

@tnpkd 111. Grb A-G (nxm) Ywpgh dwuwphg b, n > mLrang(A) =
m, www A dwwnphgh hwiwn wtnh ntlth A = QR gbpnudnipynilp, npunkin
Q-0 oppnOnpdwynpywé untbbpny dwunphg £, huy R-p ybpht Gewlynt-
Owdl E: Gpt m = n, www Q-0 oppngnbw| dwwnhg t:

Onhlwy 260. QR ytpniénipinthlb hpwywbwglbbp hbunlyw; A dwun-
nhgh hwidwn, nph yniltpp gonptl Ywfudwdé GO

1 11
A=112 0 2
1 11
hOswtu L Gwfunpn ophbwyntd
1 1
% v 0 Ve 5 VB
- 2 1 _
Q= 5 3 0 E=10 Z 0
L L
NG 73 0 0 1
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Ujuntin, uwywyl

Q"Q #E,
pwbh np @ dwunhgh uniobpp oppnGnpdwy s6G: Ppwyhdwyp Ywnbih E
2wnltb), Gpb wawnbutip @ dwunphgh ytpoht unibp L R dwunphgh ytipohl
wnnnn

1 1
V6 V3
. V6 (/2 V6
A=QR=| 2 -&
0 \/i— 0
1 1 3
V6o V3
Ujuwinbn wnnko o
QTQ=FE:e

Uwunphgh QR ytpiniénipinibp hwpdwp b
Arx=b

hwdwywngh (neédwb hwiwn: buyuwbu, Gopwnntip huyjnth E A = QR
JGpiniénipynilp
QRx=b:

Wdd hwiwlwnpgh tpynt Ynndp dwiuhg pwgiwwwnybip Q7 -ny L hwyyh
wreGklp, npn QTQ = F
Rr=Q%b:

Wuwhuny, bt A dwwnphgh QR Jtpinudnipyntbp hwywnbp b, wwyw Az =
b hwiwywngh [ntédwl pwpnnigintp hwdwpdtp b Grwlynibwdél hwdw-
Ywpg [nuéGpntG:

OpphGwy 261. Lnistilp Ax = b hwdwywngp, npuntin

110 1
12 1 o |1
002/ 0
010 0

Lwyyh welbiny ybplnud unnwgqws A = QR JGppndnipnibp Yyinistop
Rr = QTb trwynibwal hwiwywngp,npuintinhg = = (1,0,0)7:e
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Uwuwphgh QR gGpiniénipniip hwpdwp b owl hwdwywpgh wihu-
Ywywo (nsnudbbph npnGdwh hwdwp: Yhgnip A = QR Jbppnuénipnilp
hwjnOh £ L wwhwGoynid b qunbb; Az = b hwiwlwnpgh wohuyuyw (ni-
6ndp: WuhOpl hwpywynp £ nuob)

AT Ax = ATh -
Wuwntnhg
RTQTQRx = RTQ"b

<Zwayh weokiny, np QTQ = E, Yunwlwbwp

RTRz = RTQ"b

hwiwywpgp: Unwgywd hwiwywnpgh (nuéntdp hptohg ndjwpnipint

sh G6pYuwywglnuy, pwbh np R dwuwinphgp ybpht Grwbynibwdél t:
OphGwy 262. Qultlp Az = b hwiwywpgh wohuywywb (nuénudp,

Gpb

0 1
1 1
A= e b= 1
1

O O ==
_ o NN =

0

<Zwpyh welbind A = QR ybpnwsnipntip Yunwowtp RT Rz = RTQTY
hwiwywngp, npnbnhg « = (0, . )7

@tnptd 112. Ahgnip A-G (n X m) Yunpgh dwwphg £, n < m L
rang(A) = n : Uyw A dwuphgh hwdwp wnbnh nlth A = L@ d&nnt-
Snupynilp, npuntbn Q-0 oppnGnpiwynpywdé ninntpny dwwphg £, huy L-p
unnph0 Gewyniwdél E: Gpb m = n, www Q-0 oppngnlw] dwwnphg E:

Lywpwgptblp dwunphgh Q R-ybnnidnipjul unwgiwl gpybaup bnw-
owyp:

1 -« 0 -0 --- 0
0 c 5 01
G(i k) = :
0 -5 c ofk
0 0 0 1
i k
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(n x n) Ywpgh dwunphgt wojwand GG @hybGup dwinphg, npunbn ¢ =
cos 6, s = sin #: UyGhwyun £, np @hyGhup dwunphgp oppngnbw) dwwnphg E:

8nijg tnwbp pE hbswbu Ywptbih t Ghythuh dwwnphgh oqlniLpjwdp gnn-
Juglty tpdwé tywnph k-pn Ynnpphlwnp: Thgnip

T Y1
T = , Y= -] y:(G(z’,k))Tx:
In Yn
Ujuintinhg
Yy = (1’1, X1, C; — STy Lj4-15 " s L—1, 8$i+6$k, Lh4+1,""" ,:L’n)T .
SEnwnpbny
Z; — X

= R —
YuunwGwlp, np y, = 0:
OphGwy 263. Yhgnip = = (2,6, —3)7: QhytGuh dwwnphgh oglntp-
Jwip gpnjugbblp x wtwnph YGpght Ynnpnhlwinp:

NLo6Op
. ] 6 2\/5 —x3 \/5
:lf:S”L:Q’ CcC = = = 75:—:_’
\/x§+x§ \/E 5 \/x§+x§ 5
1 0 0 2 2
Ge=[0 22 9 ) (G| 6 |=(3V5]:e
0 —F 2f -3/ \o

Qhythuh dwunphgh oglnipjwip Ywpbih B unwbw; tipjwé A dwuinpp-
gh QR Jbninwénipnilp: Gpb, ophlwy A € My 3, www QR Jbpiniénipnt-
Op unnwgynud £ hnlyw) ufubdw)ny

Ga(2,3)T
—_—

(G1(3.4)T
—

X X X X
X X X X
X X X X
S X X X
X X X X
X X X X
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X X X X X X
X X X (Gz.2nT 0 X X (Ga3anT
— —
0 x x 0 x X
0 x x 0 x x
X X X X X X
0 x X @eam® [0 x x
—
0 x x 0 0 x
0 0 x 0 0 x
X X X
@en” [ x x R
— =R:
0 0 x
0 0 O

Ujuhbpl
G6(3.4))"G5(2,3))7Ga(3,4))"

G3(1,2)7G2(2,3)7'G1(3,4)TA=R:
Uuwntinhg, @ oppngnOwy dwunphgp Ynibbhw htuinlywy inbupp

Q = G1(37 4)G2(27 S)GS(L 2)G4(37 4)G5(27 3)G6(37 4) :
OnhGwy 264. AhytLluh dwunphgh oqlntpjwdp unwbwy
2 0 1
A= 6 2 0
1

dwuwnhgh QR ybpniénipynilp:
annugltitp A dwunphgh as; wwppp: Ophbwy 1-h hwdwdw

B ook
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2 0 1
A = (G1(2,3) A= | 3v5 &5 B
0 V6 —2V5
2pnugltitp Ay dwunphgh az; wwnppp
2 2 3
CVA¥4s T T T
S YCH
Ga(1,2)= [ 2v5 2 0],
0 0 1
T3 2
0 V5 —2V5
2pnugltitp Az dwunphgh aze wnwnppp
c= 3 205, s = ———=v205
205 205 ’
1 0 0
G3(2,3)= [ 0 52=v205 —52-/205
0 205 205 205 205
T3 2
R = <G3<2= 3))TA2 = 2\/_ 287
0 0 L./41
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Qunlkap @ opengnlw] dwwnphgp

2 9 6

2 —ZVva Lva
Q=G1(2,3)G2(1,2)G5(2,3) = | S 2ZV41 —5LV4l | :e

-3 BV A/

Lywpwgpblp dwwnphgh QR-ybpiniénipwl unwgiwl <wniuhnintiph
tnwawyp:
Ahgnipv € R" L v # o:
,U,UT

H=F—
(T 0)

dwuwnnphgl wojwnid 60 <wnwuhninbph dwwnppg, huy v-0° <wniuhninbpp Y&Y-
wnp:

<wntuhnintph dwwnphgp uhdGwnphy t L oppngnbuwy:

@tnptd 113. hgnip z € R" Lv = x £ ||x||e, www Hz wwpph
pninn YnnpnhGwwnbbipp, pwgh wewohlhg, hwywuwn GO gnpngh:

OphGwy 265. <wniuhnintph dwwnphgh oqlnipjuwdp gpnuglb] © =
(2,6, —3)T wwpph tpypnpn L Eppnpn. YnnpnhGwwnGtpp: {wiwaw)t ptn-
nka 1-h

2 1
v=cx|lzllet=| 6 | £7|0
-3 0
Uzfuwuntbp + Gwlny
9 9 3 1 -2 —6 3
v = 6 ,H:E—ﬂ 2 (3 2 —1):? -6 3 2
-3 —1 3 2 6
Ujuintinhg
-7
Hzx = 0 ‘e
0
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<wniuhnintiph dwunphgh ogbnipjwip Ywnptih bt unwbw) tnpjwé dwwn-
nhgh QR Jtpnisnipinilp: Gph, ophtwy A € M 4, wwyw QR ybpiniénipe-
Jntbp unnwgynid £ hEnlyw) bnwbwyny: Gopwnptlp, np H1, Ho <wniuhn-
ntph dwuwnphgltbpp gunnbywé 6O wylwbu, nn

HyH\A =

O O O O X
O O O X X
X X X X X

VAV AR

Qubklp H3 <wniuhnintph dwunphgh wjbwbu, np

(N ([~
Hg \ == 0
N 0

Lywlwytiny Hs = diag(E, .Hg) YuuinwOwlp

HyHyH A =

SO O o X
S O O X X
o O X X X

//‘XXX

QunbkGp I:I4 <wniuhnintph dwwnphglb wjbwtu, nn

n(-()

Lywlwytiny Hy = diag(FE, ﬁ4) Yuunwbwap

H H;H H A =

oo oo X
o O O X X
oo X X X
o X X X X
I
=y
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Canncbbny
QQ = H HH3H,

Yuinwlbwbp
QR == H1H2H3H4H4H3H2H1A = A .

OnhGwy 266. <wniuhnintph dwuwnphgh oglnipjwip qunbb)

2 0 1
A= 6 2 0
-3 -1 -1

dwunhgh QR ybpniénipynilp:

Lwunpn ophbwynid vk0p unwgb) Gop wt H; <wniwubninbph dwwn-
nhgp, npp apnwgbnud £ 22 = (2,6, —3)" wwpph ybpghl tpynt Ynnpnh-
GwuwnOBpp

1 -2 —6 3 1 —-49 —-15 -5
3 2 6 0 -2 =3

Nhuinwnltop © = (4, —2)7 wwppp: NGkGp

()04

npwtbinhg o
Hy=E 20 _ V(2
,V) 5 \ —1
10
Hy = diag(E,Hy) = | 0 25 —%
SIS
R=HHA=| 0 26 135
0 0 2
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—2v5 =15 0
5
Q:H1H2:3—\/0_ —6\/5 4 -7 )
3Wvh -2 —14

Npn2 [pwgnighs wwydwoatph welwnipjwl nbwpentd QR JGpniénipe-
Jwb ogUnipjwip Ywptih £ gty A € M, ,, dwunphgh ubthwywl wpdtip-
Gbpp: "Yw wnynud b wuwbu. gunbnud 60 A dwuinphgh A = QR JGpinuénipe-
ntbp L Ywginud 60 A, = REQ dwwnphgp, gubnud 66 Ay dwuinphgh 41 =
Q1 Ry Jupnsniginibp L Yuaqunud 60 As = R1Q1, wjuwbu pwpnibwyting
JuunwOwlp A dwunphglbph hwonpnwywbnipnil, npp [pwgnighs wwy-
dwabtph nGwpntd Yagwnh 4epha GewGynibwél dwwnphgh, Gpp £ — oo,
nph giiuwydnp woynibwgsh wnwppena b) Yhoa A dwuwphgh ubithwywl
wnpdtipltpp: Wu wignphpip Ywpfuwwh, et ophGwy, A dwwnphgl nilp
hpwywb L dnnnyny hpwphg tnwnpptp uGthwywb wndtpltn:

551. Qunlb| htnlywy dwunphgltph QR JbpniénipynitGltnp

L1 10 10 0 10 -1
0 0 12 0

w) | 0 L[, p) @ | L 1 0f n
L0 11 11 12 0
1 2 10 0

552. <wpyt; A dwwnphgh QR-ytpnsniginibp L nskp Az = b hwdw-
Ywnap, tipt

1 4 7 10 1
wA=|1 -4 -3 2|, b=|,
1 2 3 -2 .

1 -1 6
L) =)
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2 3 —4 —1
A=|-10 -7|, b=| 4
2 6 14 ~12

553. Qult; A dwuwphgh QR Jbpniénipniip L Ax = b hwdwlwpgh
wlhuywywab (nuénidbbpp, Geb

6 10 9 1
6 —14 -1 1
wA=14 4 5 =10
6 4 -1 1
3 7 9 1
3 3 5 -1
3 -9 -1 2
2 14 1
qQA=|6 0 |, b=13
3 7 4

554, GhytGuh dwwnphgh oglnipjwip gpnjwglty « = (—3,1, =5, 1) wnwp-
nh Gnynnpnhg dhbslk snppnpn YnnpnhGuwnGGnpp:

555. QnhybLOuh dwuphgh oglnipjwip qunlb] hGuinlyw| dwwnphglbph QR
JGpiniénipynilp

—-12 1 6 2 12 -3 1
w) 4 01, p) ( 3 4>, | -3 1 2
3 3 4 —4/2 -1

556. <wniuhnintiph dwwnphgh oglnipjwip qnmjuiglt = = (—3,1, —5,1)7
wwpph Gpypnpnhg dhbsk snppnpn Ynnpnhbwwnbtbnp:

557. <Lwniuhninph dwuwnphgh oqlnipjwdp gunlb] hGunlyw| dwuwnphglbph
QR ybnniénipinilp

00
5 9
0 2 12 7

S W W
O ot W
o O O
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558. QR Jbpiniénipjwlb oglnipjwdp gunlb] hGunlyw| dwunphgltph ubthw-
ywb wpdtpltpp

1 2 3 2 1 2 3 2
w) 5 3 1 8 p) 2 2 2 3
6 2 8 9 3211
4 2 1 7 2310

MATHEMATICA-k 4PUAUNUL

Spqwé m dwunphgh QR ybpniénipynitlp Yuptih £ hpulywbwglt)
QRDecomposition|m|

hpwdwny, npp yepwnwndbnud £ Gpynt dwunphg' @ L R, npuinbn Q-0 nubh
oppnGnpdwyg tnnntn, huy R-p ytpht Grwbyntowdl swnphg ELm = QT R:
Ppwlywlwgltlp wyn hpwiwbp htwnlyw| dwwnphgh hwdwp

In[1]=| mat = {{1, 2, 1}, {-1, 0, 1}, {1, 3, 0}};
{Q, R} = QRDecomposition[mat];
{Q // MatrixForm, R // MatrixForm}

1

L L L
R
1

V3 2 .3 0o )

( (
| s, 2] |
o=\ (| g Tm Nm o [E e
VEVIEREY! 7 \

Uunnigklp, np @ dwuwnphgp oppngnlwy b

0 0 2 |2
7

In[4]:=] (Q.Transpose[Q] // Simplify) ==
(Transpose[Q] .Q // Simplify) == IdentityMatrix[3]

Out[4]=| True
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Uwunnigblp ywunwufuwlp

In[5]:=| Transpose[Q] .R// Simplify

Oufd=| {{1, 2, 1}, {-1, 0, 1}, {1, 3, 0}}

QR JGnniénipjwb oglnipjwdp ginlbap hEnlyw) hwiwywngh wihuyuywd
LnLénLip

201 +x9 + 523 =1
—x1 — 209 —x3 =2

T+ +3x3=1

3r] +xo +4x3 =—1

Uwnigtlp, np hwiwywnql wbhwdwwnbnbih £

ln[6]-'= mat = {{21 1/ 5}, {_11 _21 _l}l {11 1/ 3}/ {31 1/ 4}};
b= {11 2/ 1/ _1};
LinearSolve[mat, b]

— | LinearSolve ::nosol : Linear equation
encountered  which has no solution . More..

Out[8]= | IlinearSolve [{{2, 1, 5}, {-1, -2, -1},
{11 1! 3}! {31 1! 4}}! {11 2! 1! 71}}

<{wdwywpgh gnpdwyhgltnhg Ywgiywdé dwunphgh hwdwp hpwywlbw-
gutbp QR ybpinidnipynil L (nudbhp Rz = @b hwiwlwngp: LykGp, np
MATHEMATICA thwpbpnid A = QTR Lns pb A = QR

Inf9]:=| {Q, R} = QRDecamposition[mat];
sol = LinearSolve[R, Q.b]
110 61 76

I e
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<wyblp dhohl pwrwyniuwihb ufuwip

1
In[11]:=| ((mat.sol-Db).(mat.sol-b)) 2 //N

Out[11]=| 0.3849

Lny0 wohulwywa niénudp Yuintih B unwbwy nsting A7 Az = AT
hwdwywpagp

In[12]:=| LinearSolve[Transpose[mat].mat, Transpose[mat] .b]

110 61 76
2 ity

MATHEMATICA-h oqlnipjwdp hwpytlp unipqué A dwwnphgh ubithw-
Ywl wpdtpltpp Yppweting QR wignphpip: Yhwnwpytap hbGnlyw; A
dwuwphgp, nph pninp uithwywb wndtpltpb hpwphg wwnpptp GO

Inf1}=| a /1N;

ey,
= oo
NNMDWN
HoRFW
SO ooN
S—cmmme—

ex = Eigenvalues[A] // N

Ouf2Zj=| {14.9901 , 4.72699 , -1.27955 , 0.562502 }

Qultip A dwuwnphgh QR Jbpnénigynibp L wgokp A7 = RQ
duwphgp

In[3]=| {Q, R} = ORDecomposition[A];
A3 = R.Transpose[Q] ;
A3 // MatrixForm

Out[5]/ MatrixFomF
( 14.3462 -6.35272 1.24433 -9.54546 \
i -0.804349 1.02188 1.59313  -0.492154 i
E 3.44872 2.44035 3.1618 0.711779 i
| -0.26508 0.0323244 0.22401 0.47017 )
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QunGtop A1 dwunphgh Q1 R Jtpnusniginibp L ywgoklp As = R1 Q1
dwwnphgp

Inf6]:=| {Q1, R1} = QRDecomposition[A]];
Ap = R .Transpose[Q1] ;
Ay // MatrixForm

Out[8]/ MatrixForm

)

0.447856 3.58053 - 3.95146 -1.79938
1 —0.304886 -1.17555 -0.536641  -1.23854 |
( 0.0131232 0.0128796 0.189202 0.706538 )

( 15.249% -2.34981 6.59522 7.39778
i
I

Wuwtu 2wpnibwytiny Yunwbwbp dwwnphgltph Ax hwonpnwwnienth,
npp gniqwdhwunnid b yGpht GewOynibwdl dwwnphgh: Ubp ophbwynid Ass
dwuwnnhgb nibh hbwinlw) wnbupp

In[9]:=| Do[{Qxk, Rk} = QRDecomposition[Ak];
Ag.1 = Rg.Transpose[Qx], {k, 2, 21}];
A2 // MatrixForm

3.65664 x 10731  5.85848 x 10721 1.0638 x10-8 0.562502

Out[10]// MatrixFomF
( 14.9901 ~4.40986 5.29842 7.74895
. 5.378%2 x 10-11 4.72699 ~2.88671 ~2.05347 .
§ _1.51736 x10722 _8.25689 x10-12  _1.27955 ~1.69819 §
| |
{ )

Aso dwwnphgp "hwiwnw” ybpht GrewOynibwdél £ L Gpw grjuwynn
waynowgsh wnwpptipp A dwunphgh ubthwywb wndtipbtnh pudwywb jwy
dnunwiynpnipintGbbnh Ga:

39. G3U3PL 3UUUYUrAG P LAFSUUL hSEMUSPNL
gauLuuuer

Gpt n wlhwjnn n hwjwuwpniibbph géwht hwiwywpgnid n >
100, www npwbu Ywanlb ogunnwgnpénid G0 hwdwywngbph (ntédwb dnwnw-
ynp Gnwowlyakn:
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Llwnwantlp 3wynphh Yud wwnq huinbpwghuyh bnwiwyp: Yhuinwnytlp
hGunlyw| npnpdwd hwdwywpgp

a1171 + a2 + -+ arp®, = by

a21%1 + a22%a + - - + A2pTy, = b

Ap1T1 + Qp2Ta + -+ + App Ty = bn

npnbn a1, -« - -, Qnyp WaYNLOwgdwiht tnwpptpp qpn 560 L wjo wpunwgptbp
hGwnlyw| inbupny

1
€r1 = —(bl — Q12X — " — Cllnl‘n)
aii
1
Ty = —(52 —A21X2 — " — Cl2nl‘n)
422 (30)
Ty = —<bn — Ap1Ty — = — a’nnmn)
ann

ywd dwuinphgwihb wnbupny

npunbin
0 Q12 ., _Qin
ail arl by
X1 ail
. _ a1 0 L., _G2n
T = : y C= a22 az2 y b= :
: b
x On
n : .
_Qn1  __A4n2 0

Ann Ann

Mwnq hnbpwghwih Gnwlwyntd hwdwlywngh dnunwynp (neénwdp innpynid
ta®, k= 0,1, hwonpnwywanipjwb wnbupnd, npnbp npnaynid GG
hGunlw Ytpw

g D) = ™ 4 f k=0,1,---, (32)
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nnwntin z(0) wnwnnp uygpbwywb dnunwpynedl E: z(k) wnwnpbnb woywbntd
G0 £2gphun |nLstwlb dnunnwpynuibep:
Btnpkd 114. Gpb (32) hinbpwghnb dGpnnp gniquidbun £, www wjl
gniguihnnud £ (30) hwdwywpgh (nuédwin:
Btinptd 115. Gpbi (32) huinbipwghnb dbpnnp gniquidbun t, ek ||C|] <
1: Un nbwpnid hunbpwghnb dbpnnp gniquidhwnnud b &gphun (nuddwlp
GnUpwswihwywb wpngpbuhwh wpwgnipjwap:
@tnptd 116. Gpb ||C]| < 1, www k-pn dnunwpyuwl ufuwiwbph
hwdwn wnknh nlbh hGnlyw|] qwhwwnwywbp

k
||l‘—l‘(k)||< HCH
_—1_

||B]]

||x(1) _x(0)||7 k=1,2---:

Ubnohl pbinpbdp wwwhnynid B wignphpiwywb Yuwbqwreh hpwdwon:

Gpb wwhwloynid E dnuinwynn |niénudp qunlb| € £unnipjwildp, wwjw

k>

OnhGwy 267. Yhunwpytlp htunlyw] hwdwywpgp

In(M/e)
In(1/[1C])°

M =

202’}1 +.172 — X3 = 17
r1 — 10%2 +x3 = 13

—x1 + X9 + 101’3 =18

<wiwywngl wpunwaptbp hbunlyw| nbupny

Mo

XTo =

Stnwnntbp

71

20 2072 0"

1BL,1
10 1010

8, 1. _

10 " 10" 10™

=® — 2

L=
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L hwpdblbp 1, 2, 3 thnthnfuwwbbbnh Gnp wndbpbtpp
x1 = 0.850, x9 = —1.3, z3 =1.8:

Uu wnngtup Ynpyltbp dh pwlbh waqwyd: Uprnynibplbtpp O6pYuwywgyws 6o
hGwnlyw| wyntuwyntd, npunbn hwdwnpybspp Yuwwnwnybp 60 unnpwytunpg
htwnn hhGgbppnn Oh2h &2unnigjwidp: Wuwhuny ybg dnunwidnpnipintbbphg
hGun gunlybg &2gphwn [nwdnuip” &1y = 1, 29 = —1, 23 = 2, unnpwytinhg
htGwnn hhGgbpnpn GwOh g unnigudp: UGdhowywb unnignuiny Ywnbih £
hwdanqyb], np wju nBwpnid qunbyty £ £2gphuin |nudnidp:

uyqpiwlywl  wewghG BpYypnpn Gppnpn. snppnpn. hhGgbpnpn Ybgbpnpn

T1 0 0.850 1.005 1.0025 1.0001 0.99997  1.0000
T 0 -1.3 -1.035 -0.9980 -0.99935 -0.99999 -1.0000
T3 0 1.8 2.015 2.004 2.0000 1.9999 2.0000

[ ]

Nhunwnytop wyu Gnwlwyh dbwhnfujwé tnwpptpwyp, npb wadjwbned
GO0 Qumu-2Gn&ih hinbpwghwh Gnwbwly: 1, - - -, x, thnthnjuwywbOtnphl
wnwlp uygphwywb wndtipltp, uwyuwyb npwap tnbnwnptop shwyb (30) hw-
dwywpgh wewohl hwywuwndwa ik L hwpyttp z; hnthnfuwlwah Gnp )
wndbpp: @, T2, T3, -, T, winpdtpllnp wbnwnptp Gpypnpn hwywuwp-
dwh Uk L hwpytlp xo thnipnfuwywlh Gnp xf, wndtpp: o), b, 3, -+, zp
wndbtipltpp wnbnwnptbp gnwu hwjwuwpdwb 6o L wju wpngbup wnnt-
OGwytbp dhosk ybpe: WGnithGwnl wpngbup ubublbp Gnphg UhOsk |nLoNLip
unwOwlp wwhwboynn GhyGph &2unnipjwdp:

OnhGwy 268. Nhunwnytlbp ophtwy 267-h hwiwywngp L wyb |niéklp
Quniu-26n6h tnwowyny: Ulublp 1 = 22 = x3 = 0 uygplwywl
wndtipltphg: wpryntbpbtpp 6pYwywglttp hGunlyw| wyntuwyntd, npuntkn
hwdwpybbpp Ywuwwpywé GO unnpwytnhg htunn hhGgtpnpn Ghoh
SunnLpjwip

uyqpOwywG  wewghlG  tpYypnpn  Bppnpp snppnpn

T 0 0.850 1.0111  0.99995 1.0000
Ta 0 -1.215 -0.99824 -0.99992 -1.0000
T3 0 2.0065 2.0009 2.0000 2.0000

<wdbdwuwnnigniip wwng hinGpwghwh Gnwbwyh hbwn gnyg £ wnwihu,
nn Quniu-26)nGh Gnwlwyt wybih wpwg t wpuwwnnd: Wu nGwpntd
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&2gnhwn (nonLip unwgybg snpu dnuinwiynpnipintbbbphg hwinn® ykgh thn-
fuwnpbb: e
Uwwgnigdwé E, np gwiywgwé uygplwywlb wndtplbph nbwpnid
wwng hwnGpwghwh L Quwnuu-26inGh Gnwlwybtpp gniqudhunnd GO
&£2qphwn |n6dwlp, Gpb
lai1| > |aia] + [a13] + - - + |ai,|
’CLQQ’ > \agll + ‘CLQ;;’ + -+ ‘CLQn‘

’a’nn‘ > ’a’n1’ + ‘CLTI,Q‘ + -+ ’an,n*l’ :

OnphOwy 269. "hunwpythp hGunlyw| dwwnphgp

7T -2 3
4 1 -6
5 12 -4

Mwpnpg t, np wyu dwunphgp Gpwd hwnynigjudp odindwé sk, uwyw)b Gpb
wbnwhnfublp Gpynpnpn L Gppnpn winntipp, www (33) hwwnynieynibp Yyb-
pwywagbyh: Uw Gowbwynid £, np uygpbwywb hwiwywngh hwywuwpnid-
GGph wnbntpp thnpubind wnbh b unwlw) wjbwhuh hwdwywng, nph hw-
dwn hunbpwghnb dEpnnlBpp Yaniquidhuinth: e

huntpwghnb GnwlOwybtpp hwpdwn £ yhpwet] hbnlyw) nbwpbpnid

e tipbk hwiwywngh gnpéwyhglbphg 2wwnbpp gpn GG (wunwd GG, np
hwdwywpagp Gnup E),

e Gpt |nuonuip dnuwynpwwbtu hwywnth B L thnhnfuwywOGGph
uygpbwywb wndbpltpp Ywpbih £ £2gnphuin (nuddwlp dnun yepgltg,

e tipt hwnywynp bt ubwyt; hwdwywngsh hhannnipinilp:

559. <twnlyw; hwiwywpgbpp N6k 3wynphh L Quinwu-26inGh hunbpw-
ghnG GnwOwybtpny: <wydwnpybbpp wuwnwnb] unnpwytunhg hbunn Gptp
Gh2h &unnipjwidp: Ywwnwnb) snpu hinnbpwghw L hwikdwunb] twnpetp G-
pnnlGpny unwgywd wywunwufuwbbabnp £2gphun (NL6dwb hewn: UYubp 1 =
ro = 0 uyqplwywb wpdtpbtphg
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w) 221 +x22 =7 p) 3x1 —x2 =5

xr — 2.172 = 1, 2291 +3l’2 == —4,
Q) 51 — 229 = —13 n) 4z, + 0.1z = 0.2
Ty + 7%2 = —10, 031’1 + 075[]2 =14:

560. Mwnqby, pb htinlyw| dwuwnphgltiphg, n"n0 t pwywpwpnid (33) wwy-
GWOhG

6 01

2 1 —
w (2 )e (P ) (s
0 01

561. "hunwnyt
1+ 3r0 =4

.1?1—292:0

hwiwywpagp L gniyg wnwy, np 3wynphh dEpnnp tnnwpwihunnid E: <wdwywp-
gh dwwnphgp pwywpwnni®d £ (33) wwydwh:

562. Snyg wwy, np hbinlyw) hwdwywngtipp 60 pwywpwpned (33) wuwydw-
OpG, uwyuwyb shwywé wyn hwaqwiwbpht 3wynphph L Quiniu-26)nGLH Gnw-
OGwybtpp gniqudhwnnud 60, Gpb npwtu uygplwywb dnunwnpynid Yytpglbthp
(1, 2,)T =(0,---,0)7

w) —4x; + 522 =1 R) 4x1 + 222 — 223 =0
x1+2x2:3, .1?1—31}2—2’}3:7
3x1 —xo +4x3 =25

40. UG®UYUL UPTGLLEG P 3USHUUL UNSudne
tnuuLuuuer

Ahgnip A-G (n X n) Yupgh dwuphg b Lpw ubthwywb wpdtiplbnp
hwdtint hwdwn wbwnp £ qunlb)
AV AN T e N2 g =0
pOantpwanhs hwywuwndwb wpdwwnbtnp: Uw pwdwywb wpfuwnwnwn b
ufuwGGph Yninwydwb Gywundwip 2w qquynta fublnhp £ L wyn ywwngw-
rny gwOywih E 2powbgb] wpdwunObph washowywb hwydwhb fulnhnpp:
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Uwhdwanid 57. gnip A-G (n X n) upgh dwuinphg bl Ag, -2 A,
Opw ubthwywl wpdbplbpt 60: A ubthwywl wndbplo wojwanid GG
qtpwlyzrnn ubthwlwa wnpdbp, Gpt

|)\1|>|>‘k|7 k:27"'7n:

Abpwyzrnn ubthwywb wpdtphl hwiwwwunwufuwOnn ubthwywb ysyunnl
wbywnd 6O gapwiyyenn ubthwlywa Yeluwnp:
Ns pninp dwunphgObnb nlb60 gEpwyzrenn uGthwywb wnpdtp: OphGwy

(b 5)

dwuwnphgh utthwlwb wpdbpltph A} = 1, Ay = —1 hwdwp nbblp [N\ | =

[A2]: Liwlwwtu

20

0 2
00

dwwphgh A1 = Ao = 2, A3 = 1 ubthwywh wpdtplbph dbe GnyGwtu syw

gbpwyzenn:

OphGwy 270. GwnGkGp

2 —12
=)

dwuwnphgh gbpwyzrnn ubthwywb wndtpb nt yGyunnpp:

POntpwagnphs hwywuwndwl wpdwwnlbnld 50 Ay = —1 L Ay = =2
Lwiwdwt uwhdwOiwb gepwyzenn £ A7 = —2-p: Lpwl hwdwwwwnwu-
fuwlnn ubthwywb yeyunplenpa GO

xzt(?), t#0:e

Lwpwagnbbp gbpwyrnn ubthwywl wndbplb ni ubthwywb yeyunnpp
hwpdbint wunpswlught tnwawlyp: bPOswbu L Swynphh L Quinu-26jnGLh
GnwOwyobpp uw Lu hinbpwghnb Gnwlwy E: Npwbu uygptwywh dnunwp-
Ynud ybpgltlp gwolwgws x € R™ wnwpp L hwpyblp hGunlyw) wunh&wo-
GGnp

0
0
1

r1 = Axg, 10 = Az = Agmo, o = Arp_1 = Akxo :

395



1, hwonpnwywbnipintbp gbpwyzenn ubthwywb yeyunnph dnunnwinynid E:
OphOwy 271. QultOp Gwiunpn ophbwynitd nhunwnpyjwdéd dwunphgh
gbpwyzrnn ubthwywb Jeyunnpp: Npwbu uygplwywb dnunnwpynd ybnpg-

GGOp
1
o=(1)

JGywnnpp: NbGGp

568 2.99
xﬁ:f“%::<wo>:’mo<1oo>:
Uikl gh hwonpn dnunnwpynuip wybih 066 &unnipjwdp £ dnwn Gwfunpn oph-
Guynud uinwgyws (3, 1)7 ubthwywa yeyinnph:e

@Btnptd 117. Gpt x-p A dwwnphgh ubithwywb yeyunpo b, www Gpuit
hwiwwwuwunwufuwbnn ubthwywb wndbpp wipynud £

(Azx, x)

=

hwpwptpnipjwdp: Wu hwpwptnnigntop wojwbnid GG NGjeh weGsnipinia:
NG Gh wrGsnipintbp hGwpwdnpnipynit £ vwihu 0wl unwbw| gbpw-
Yzrnn utthwywb wpdtph dnunwynpnipyntblbtnp:
OphGwy 272. Lwfunpn ophbwynid unwgwbp

2.99
x6—190<100>.
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Wuwntnhg = = (2.99,1.00)” ytywnnpp gtipwyzrnn ubthwywl wpdtiph dn-
wnwnpynudb E: NGGh wrbGgnipintbhg nubtbp

Az = <__62'012> . (Az,x) = —20.0, (z,2) =9.94, A = —2.01,

npp d6g wpnbO hwynbh uGthwywb wpdtph dnunnwpynidb E: e
Nhunwpytlp wunhfwlwiha deennh dh thnpp dLuwhnfuwdé nwnpk-
pwyp, npp hGwpwynpnegintd ' wnwihu funtuwht] 066 pytiph hwnn gnpé
nLOGOwnig:
OphGwy 273. Uunh8wlwihb Gnwbwyp YhpwetGp

20
A=1-2 1 2
1 31

dwuwphgh GYwwndwdp, npwbu uygqplwlwh dnunnwpynud yepglbind zg =
(1,1,1)" ytywinpp:
NLoGOp
3
r1=Azg =11
)

Jdbpwlnpiwynnptbp 1 yeyunpp wyb pwdwbind 5-h

0.60
1= | 0.20
1.00

UjanthGunl
1.00
Xro = Aﬂ?l = 1.00
2.20

Uunwgywé dtyuinnpp pwdwdkbp 2.20-h
0.45

To = | 045
1.00
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Uuwtu 2wpnibwytny jnpbpnpn dnunnwpyniihg Yunwbwbp

0.50
xz= | 0.50
1.00

Ogunwgnpétiiny NGiGh wrbsnieinllp
A=3:

Uwnbih b unngb], np wju nGwpnud unwgyb) £ £2gphin ywwnwuuwb:
LGwnwpnphn E, np wjb pdtpp npnbg ypw hpwywbwglnid Ehbp pwdwbned
A = 3 ubthwywl wndbph hwonpnwywb dninwnpynidGepl EnG: e

@tinptid 118. Gpb A-G (n x n) Yupgh dwuphg L wyb uptih £ pepk
wayntbwqgéwihb wnbuph, www Ygunbyh wybwhuh g wtnwpn, nph hwdwnp

A.Z'(), A2.170, ) Ak'xo

hwonpnwywlnipniop A dwuwnphgh gtpwyzenn  ubthwywl  Jtyunnph
dnunwnynib b pwgqiwwwwnyhsh &2uinnipjudp:

Utipnnh gniquihunnipjub dwuhl Yuntih b wub) hbunlywip: Yhgnip A
dwuwnphgh ubthwywb wndbpbtpp nwuwdnpywé 60 hGunlyw) Gnwbwyny

‘)\1’ > ‘/\2‘ Z ’)\5’ Z Z ‘/\’n’ :

h0spwl |A2|/|A1| hwpwptpniggnilp tnpp E 1-hg, wjlpwl dnunwpynidbbnG
wyblh wpwg 60 gniqudhwnnid:

Lwpwantlp, pb hGswtu Ywptih b ogunyb) wunhdwbwihb dEpnnhg,
Gpt gwOywOnu GOp qunbb] Gwbl ng gbpwyzenn uGthwywb wpdtplbnla N
JGywnnpbtpp:

@tnptid 119. Thgnip A-G (n X n) Yungh uhdbuphy dwuiphg B A, - - -,
An ubthwywl wpdbpbbpny: Gpb vi-p A1 ubthwywl wndtph ubthwywl
Jeyunnl t ||v1|| = 1 wuwydwohG pwdwpwnpnn, www

o B = A—)\jvv! dwuinphglnbh 0, As, - - -, \,, ubthwyw( wndtpltn,

e tipt v-0 B dwwnphgh utithwywb ytyunpl B A # 0 ubthwywl wpdt-
phO hwiwwwwnwufuwinn, www v-0 owb A dwunphgh ubthwywb 4syunpl
E* Gny0 ubthwywl wpdtphl hwdwwwunwufuwOnn:
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OnhGwy 274. <Gunlywy

3 =20
A= -2 3 0
0 0 5
dwuwphgh nth Ay = XAy = 5,A3 = 1 ublhwywl wnpdtiplbp L

v =(—1,1,0)" ytywnpp A = 5 ubthwyw wnpdtiph ubthwywa Yyunnnh
E: Unpdwynnkbp v yeywnnpp

L

V2
n=| %
0
L waqguklp L1
2 2
B=A-\uvpl = 110
0 0 5

dwwphgp: B dwwphgh ubthwywl wpdtplbnpt 66 A = 0,5, 1 haswbu L
wlnnid Ep pbnpbdp: Pwgh win A = 5 ubthwlwb wpdbpht hwiwwwunwu-
fuwlnn

ubthwywl ytyunnpp A dwunphgh ubwywb yeyunnpl £ A = 5 wpdtphl hw-
dwwwuwnwufuwbnn: Uwnnignidp pnnlnid Gop pbpbpgnnhl: e

Muwng E, pb hOswbu Ywpbh E oquyt) ptinptd 107-hg: Gopwnptap A
dwuwnphgh ubhwywb wpdtpbtpp Yupgwynpywdé G

‘)\1’ > ‘/\2‘ Z ’)\5’ Z Z ‘/\’n’ :

Uhpwretiny wunhdwlwih( dGenn Ygnlbbap A1 ubthwywO wndbpp: UGnt-
hGunl yuqikbp B dwuwphgp, nph ubthwywl wndbplbnpl 6O
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B dwunnhgh GYwundwdp Yhpwebin wungwbwiht dpnn Ygunlbap Ao ub-
thwywb wndbpp L wyjuwbu wpnibwy: Uwywyb hpwywbnid wyu Gnwbwyny
hGwpwynnp Yhth qunGt; dhwyb Gpyne Ywad Gpbp ubthwywl JsYunnpbtp ni
wndtipbbn:

Nhuwnytop hwywnwpdbih A dwuphg L 04wpwagptOp pb hOswtu
untiph £ gl A dwuwnphgh dnnnyny wobGwdinpn ubthwywb wpdtpp:
Gpb

My A

pUtpp A dwunphgh ubthwywb wpdtpbbpl 6O, www

pUGND Yhtbo A~ dwwnphgh ubthwywG wpdtpabpp: Wuhbpl, el wuwnh-
Awlwjht Gnwawyny qunltap A~ dwunphgh gepwyzrnn ubthwywh wpdt-
pp A-G, www 1/A-0 YihGh A-h npnGynn utithwywl wpdtpp: Uu Gnwlwy
wodwOnul 60 hwlwnwnpé wunhSwlughl Gnwiwy:

563. Uuunhfwlwihb nwlwyny gqunbb| hbunlyw| dwunphglbbph gbpwyrnn
ubithwywb yeyunnpbtnl ni ubthwywb wndtplbtpp: Ywwnwpt) hhog dnunwip-
yntd L unnwgywd wwunwufuwlp hwibdwwnb] £2gphuin wwnwufuwbh hiun:
Nnpwbu uygpowywa Sninwpynid Yenpgatp = = (1, 1)7 ysyuwnpp

w)<(2) _17>, P)<_11 8) q)(_l2 _84>, n)<_62 _f’):

564. Uunhfwlwihb Gnwlwyny gqunltb] hunlw) dwwnphglbbph gbpwyrenn
ubithwywb yeyunnnpbbpb ne ubthwlwb wndtplbbpp: Ywwnwpb) shpu dnunwip-
yntd L unnwgywd wwunwufuwlp hwibdwwnb] £2gphuin wwinwufuwbh hin:
Npwbu uygpawywh dnunwpynid Yepgty z = (1,1, 1)7 y&yunpp

3 0 0 1 2 0 ~1 -6 0
w1 -1 0], plo -7 1], 92 7 o
0 2 8 0 0 0 1 2 -1

400



5665. <twnlyw| dwuwnphgltpp snilG0 gGpwyrenn ubthwywb wpdtp: Yhpwreb|
wunhAwlwht tnwowyp z = (1,1, 1)7 uygpowywt dnunwpynuiny: Yw-
wnwnb| snpu dnunwpyned L hGunnwgnunt) unwgywd wwunwufuwbabbpp

1 1 0 1 2 -2
wi(3 -1 0}, p|—2 5 -2
0 0 -2 -6 6 —3
566. "hgnip

6 2
A= (2 3> .
Uuuinhdwbwyhl tnwbwyny gunlk; A dwwnphgh gbipwyenn ubthwywi yey-
wnnnb n uthwywb wpdtipp: Npwtu uygpbwywb dnunwnpynud ybpglbp © =
(1,1)7 ytywnpp L Ywwnwnby Gptip dnunwpynud: Ogunytiny penpkid 107-
hg qunlb| yjnu ubithwywb yGywnnpp L wndtpp: Qunlb) £2gphun ubthwywl
wndbplbnb nt yeywnnpbtpp: <wdbdwwnt) unwgdwd ywunwuuwbbspp:

567. "hgnip
-9 11
(),

Qunlt] pninp ubhwywlb wpdtplbnt nt ysyunnpltpp Yhpwebin wuwnp-
AwOwihG L hwlwnwnd wunhgwGwiht depnnltpp: Uyub @ = (1,0)7
JGywnnphg L Yuwnwint hhag dnunnwpyntd:

41. UUSrr8h GQUYUN UNPIGLLEGMP UG LNFSNHER3NILL:
uusrpsSh muG4YtNIVLUAUL2L

Btinnky 120. pt A € M,, ,,, www gnjnipinth ntGb0 wybwhuh
U= (u1 - Upn) € Mpym, V=(v1 - v,)€DM,,
onpnhgnbw) dwuwnphgbtbp, nn
UTAV =Y € My,  (A=USVT), (34)
npwtn (p = min{m,n})
Y =(0ij), 0ij = 0.0 # j;
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0-1120222"'Zarr>O'r+1,r+1:"'zo-p,p:0:

Uwhdwlnud 58. (34) gbpinisniginiala woywnid 66 A dwwnphgh Gquiyh
wndbpltiph Ybpiniénipnia (singular value decomposition): > dwunphgh o; =
oii» 1= 1,7 pybpl wajwbnid 60 A dwwnphgh Gquih wpdtpatn:

Rtnpbd 121. et A € M,,,, L A = USVT 0pw tquyh wndtpltph
Jepnionepgynibb £, wwyw

Av; = o;u;, ATy, = ov, 1= 1,p, p=min{m,n} :

||A||52 = O-% +oe +0-;277 b= min{n>m}>

A A
sup [1Az]], = oy, inf [1Az]], =0, Mm>n,
wto ||Zl]2 vo |[|z]2
npunbin
folls = /22 -+ 22

@tnpkd 122. bpt A € M,,,, L A = USVT opw tquyh wndtpltph
Jepinionepynibb £ L

o1 2> "'Zo—r>ar+1 :"':Jp:(),

wuww

linf{uy, -, u.} = R(A),

lin{vh e 7UT} = R(AT)v

lin{tyat, - Umy = N(AT),

lin{v,y1, v, = N(A),

rang(A) =r:
@tnpkd 123. bpt A € M,,,, L A = USVT opw tquyh wndtpltph
Jtpnisnipgnill b, www U € M, Gwnphgh unilpp AAT dwunphgh
Gnpdwynpdwé ubthwywb yeyuwnnbbna &6, huy V' € M, ,, dwwnphgh unt-
ubpp” AT A-h: AT A yuwd AAT dwunphglbph ubthwlywl wpdtpltph pw-
pwyniuh wpdwwnltbpp A dwuphgh Gqwyh wpdtiplbnpl Ga:

Llwpwgntlp wnpjus A € My, , dwuinphgh Gquyh wpdtipltph Ytp-
LnLénipnLlp utnwbwint wignphpdp:
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I. Qb AT A Swunphgh \; ubthwywl wpdbptpp L npwp nwuwyn-
nb| 0wqdwb Ywpgny: AT A dwuwnnphgh ubthwywb wpdtpltpp ny plugwuw-
Ywb pytp GG: 2npnjhg tnwipptn uGthwlwl wpdtpttph pwlwyp Gwlwythp
r-ny: QGnljwd ubthwywb wpdbpltph oglnipjwdp Ywqub, Y dwuwnphgp,
npintn o; = VA

II. Qb AT A Swunphgh oppnGnpiw] ubthwywh Yshunpltpp L
npwbp nwuwynnb) Gnybt Ywpgny hbg ubthwywb wndtpbbnb G0 nwuwynp-
Jwé, wqutind V- € M, ,, dwunphgp:

lll. Qb U € M,, ,, dwunphgh wrwohl 7 unibbpp

1
U; = fAUi

wrbsnipynLihg: Ulwgwé m — r unibipp Yywaotl linfuy, - - -, u,. } géwhb
nwpwoéntpjwb oppngnlwy [pwgdwl oppnOnpdwynpywé pwghup:

U dwuwnnphgh untbbpp Ywpbih b unww) guniting owl AAT dwunphgh
onppnUnpiwynpywd ubthwywb ysyunpltpp, uvwywyt nw wybih wpfuwunw-
wnwp Gnwlwy E:

OnhGwy 275. Qunlb|

11
A=10 1
10
dwuwnphgh Gquyh wndtpltph yGpnidnigynilp:

.
1 0 1 ! 2 1
T A _ .
w0 (1) - (2.

awnltop A7 A Swuinphgh ubthwyw wpdtplbpp

— o =

‘2—/\ 1

. 2_/\‘:(2_>\)2—1:>\2—4A+3:0,

npntinhg
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V3 0
Y= 0 V1 ,01:\/5,02:1:
0 0

Wu ophGwynid r = 2:
Il. QunbGOp A ubhwywl wndbphl hwiwwwunwufuwbnn Gnpdwynp-
Jwd ubthwywb yeYwnnpp

—1 1 T o 0
1 -1 T2 o 0 ’
%
2
npunbnhg v] = <1> , huy Gnpdwynntinig hGwnn vy =

1

V2
Qunlklp Ao ubthwlwl wpdbpht hwdwwwwnwufuwbnn Gnpdwynpywé

ubthwywb yywinnpp
1 1 I . 0
1 1 xTo - 0 ’

npuntinhg )
(1 V2
Vy = 1) huy Gnpdwynntinig hbunn v, = : Wuwnknhg
- 1
V2
A 1
V2 V2
V = (1)1 V2 ) = ) .
V2 V2
lll. QunltGp U dwunphgh wewohl r = 2 ynilbpp
2
1 V6
L4 = (1) 1 v y
Uy = —Av] = — = —
e VB o) \ 2 ve
V2 1
NG
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02

1 11
Uy = —AUQ == 01 = _%
10
1

us wwppp Yiphth linduy, us} twpwénipwb oppngnlw) |pwgiwl oppn-
Onpdwynpywé pwghup, huy oppngnlwy [pwgniip ATz = o hwdwubr
hwiwywpgh |nLénibbph qdwihl wnwpwénepnllb E

I 0
AT T2 = 0
I3 0
npuntinhg )
V3
1
uh = | —1 |, huy Gnpdwynnpbinig htwnn ug = —%
—1
_ 1
Upryntbpnid V3
2 1
w oV
U= (u; uy ug)= % % —%
4 1 1
NG V2 V3
A dwuwnphgh Gquyh wndtipltph ytpnisnignibl k
k0 &
6 3 1 1
o T N A G R A
A=UXV" = % B 0 V1 ) )
1
1 1 1 0 0 VZooVe
V6 V2 VB
Onhbwy 276. QunlGGp
A=(2 1 -2)
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dwuwnnhgh bquyh wndbptph yeninisnipnilp: 1. Gunbktp A7 A dwwnphgh
ubithwywb wpdtipltpp

4—X 2 —4 A1 =09,
det(ATA—)\E):0<:> 2 11— =2 :0:>{>\2:0,
—4 -2 4-) A3 =0:
Wu ophtwynui r =1 L
Y=(3 0 0), 09 =3:

II. QunbkOp A” A Swunphgh Gnpdwynpywé ubthwlwa Yeywnnpakpp

_2
3
)\1 =9= v = —%
2
3
_ 1 4 _
V5 3v/5
_ _ 2 _ 2
A3 =0= vy = N » 3= 35
0 e
Ujuunbnhg s
3 NNV
_ 1 2 2
V=13 NN
2 V5
3 0 3
lll. QunltGp U dwuphgh dhwy »1 wnilp
_2
3
1 1 1
uy = gA’Ul = g (2 1 —2) -3 = <—].) :
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A dwuwnphgh Gquyh wnpdtipltph Ytpnisnigyntbl k

-2 _1 2

3 3 3
A=(-1)(3 0 0)| o= & 0 |:e

4 2 A6

OnhGwy 277. QunGblp

N
Il
als
sl=
-
S
=

3
5

o
o

dwuwnphgh Gquyh wndtpbtph yGpnidnigynilp:
2wih np AT A dwunphgp (4 x 4) Ywngh, huy AT A-0 (3 x 3) Yungh

dwuwphglbp 60, www wybh hwpdwp b wuwnt, AAT dwunphgny:
Nuakap

16 0 0

T _ 29 12
AAT =10 2 L
12 36

0o 2 %

Qunlbip AAT swunphgh ubthwlwl wpdtpttpp L YsYwnnplbnp

16-X 0 0
0 X 2 | =(16-N)(36— 131+ %),
S T )

npuinbnhg A1 = 16, A2 =9, A3 =4 L

Y —

O O =
O W O
N OO
o O O
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AAT Swunphgh Gnpiwynpyws ubthwlwa yeyunnplbna bo
A\ =16 = u; = (1,0,0)7,

3 4.p
)\2:9:>UQ <Ogg)~

4 3
A =16=u; = (0 —5 5)T,

npntinhg

wl»—*
wl»—*
)

1
TVUS = (—5

N =
N =
N =

v4 tnwnpp Yhoh Az = o hwjwuwniwh (niénidatph gdwiht nwpwénipywl

oppnGnpiwynpdwé pwghup’ vz = (5, —1, 1, -7 : Unwgwop

101 11
2 2 2 2
11 1 _1
2 2 2 2

V= .
1.1 1 1
2 2 2 2
1.1 _1 _1
2 2 2 2

8nyg wnwlbp pb hOswbu Ywpbih £ A dwuwnphgh Gquynh wpdtpltph
depinénipnibp Yppwetp Ax = b hwdwywpgh Gnpdw] wOhuyuywb (nus-
dwl npnOliwh hwdwp: Yhunwnytbp wyb wywpqwaniyb nGwpen, Gpp

cr 0 0O
A=Y=10 02 0 0|, 01#0, 090#0:
0 0 0O
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hgnip b = (51, B2, 43)T: QnOGGp wihuywywh (nsnLiGEpp

O'% 0 0 0 I 0'1‘81
T T O O'% O 0 i) o 0—2“82
Xidrx=Y"bs 0 0 00 o | = 0
0 0 00 T4 0
UGhuywlywh |niénidl k
61 B
T = i'ﬂiﬂcl?cz)TT
g1 02

npwnbn c1, co-p Juiwywywb hwunwuwnniGbbp 6G6: Unpdwy |nidnidp unw-
Owynt hwdwp wbwp E ybpglb) ¢; = c¢o = 0, npuinbinhg

zo = (22, 22,0,0) :

Uwnwgywd [nénidp Yupbh B GGpljuywglb) wjuwbu

oft 0 0
-1
2o =Xth= 8 "% 8 b
0 0 0

COunhwOpwgltlp utnwgywdé wnnyntbpn:
Btnpbd 124. Nhgnip X = (04) € My, 0, p = min{m,n}

0'120'22"'20-7’>0'r+1:"':0-p

0y =05, 1=1,p,

huy > dwunphgh d0wgwé wnwnppbpp hwywuwp GG gpnjh: Uww
Yx=>»
hwiwywpgh Gnpdw wopuywywb (neéndp tnpynid E
To=X"b
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pwlwaliny, npunbn X 7-p unwgynid b Y dwwnphgp tnipwbuwnbwglbing L
pnLnN o annihg wwipptn pUnD o ' -ny thnfuwnhtiny:

Uwhdw@nid 59. “hgnip A € M, ,, Swwnphgt nith A = UXVT
Gqwyh wpdtiplttph ytpiniénipinia: A dwunphgh wubynnhwlwnwpép Yud
Unip-otGnpnnigh hwlwnwndp Yuwhdw(BOp hEunlyw| pwlwdlny

AT =vytuT,

npuintn X dwwnphgp uwhiwOywé b Gwfunpn penpbandd:

OphGwy 278. Qunlklp A = (2 1 —1) dwuphgh wubynnhwlw-
nwnap:

OnphOwy 2-nud tkGp unwgt GOop A dwuwnphgh quyh wpdtipltiph ytp-
LnLénipynLlp

|
SV 1N

|
Wi

W=

A=(-1D)B3 0 0)| = F 0
4 2 5
3v5 3vV5 3
Lwiwdwyl uwhdwlnld 2-h
2 _ 1 _4_ 1 2
3 NNV 3 9
T 2 2 1
AT=VEUTR = =5 s || 0| D= e e
2 V5 2
5 0% 0 —5
Btinptid 125. Yhgnip A € M, ,,, wwjw
Ax =50

hwiwywpgh Gnpdw wGpuywywb |pénip tnpgnid E
o — A+b
pwlwélny:
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Ophlwy 279. QunlbLlOp 271 + 22 — 223 = 9 hwdwlwnpgh Gnpdwy
wbhuywywh (niénidp:

Lwfunpn ophGwynid dkbp hwpytghtp A = (2 1 —2) dwuwphgh
wubynnhwywnwnaép: <Gnlwpwn

2
9
2
zo=ATb=| -5 |9 =|-1]:e
-2
_2
9
Onhawy 280. GGty
11 1
0 1]Jxz=12
10 3

hwiwywpgh Gnpdw wapuywywb [nuénuip:

OphGwy 275-ntd dkOp gquwb) LOp wtipqwd hwiwywngh A dwunphgh
Gqwyh wndbpltph yGpniénipinilp, npuinbnhg Yunwlwbp wubynnhwyw-
nwnép L juGnph |niénudp

wlrno

2 _1
3 3
At = , To=ATb= e

2
3

W=

wlot

1
3

W~

dtponid G260p, np GepYuwywgywé inbunipyntlp &howin £ Gwl Yndw bpu
wnwnptipny dwwnphgbtph hwdwp, Gpt tnpwbuwnbwgywé dwwnnphgltinh thn-
fuwptl nhunwpybbp hepdhuywl hwdwnuébtpp, huy oppngnbwy| dwwnphg-
GGph thnfuwntl™ nLbhuinwn dwunphgbbpp: LepYwyjwgltlp pnptd 1-h hw-
dwldwlp® yndwbpu wnwptpny dwuwnphgltph hwdwn:

Btnptd 126. Gpt A € C),, ,,, wwyw gnnipnLl nLakh wjbuhuh

U:(ul urn)ecrn,rn: VZ('Ul vn)ecn,n

nLOhuinwn dwuwnphglbp, np
A=UXV"
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npunbn (p = min{m, n})
Y= (0ij), 0ij =0, 1 # j;

011 20222+ 2 Opp > Opglppl = = 0pp =0

568. Qunlb| htwnlyw| dwuwnphgltph Gquyh wnpdbpltph yGpnednipinilp

(3 (=3 43V3Y
i (3) ma- (1425

569. Whgnip A € M, ,, L det(A) # 0: 8nyg tnwp, np AT = A1
570. Qunlt; A = (0) dwwnphgh wubynnhwywnwndp:
571. Qunlb| A dwwnphgh wubkynnhwywnwnpép

11

w) A= <i> mA=[2 3
2 1
572. Thgnip A Gwuwnphgh nibh oppngnOwy wnibtn: Qulb) Gpw wubkynn-

hwywnwnép:
573. Al

11

2 3 <x1> =1

2 1)\ 1
hwiwywpgh Gnpdw) wGpuywywb |puénudp:

MATHEMATICA-h arUAULUL

MATHEMATICA thwptpnid utipqwéd A dwunphgh tquyh wpdtpltph
deninuénipintbp Ywpbih b ounwtw) SingularV alueDecomposition[A]
hpwdiwOh oglnipjwdip: NYhuwnpytlhp hGunlyw; dwunphgp L hwytlp Gpw
Gqwyh wndtplbph yepiniénipnilp
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4 1-i

Inf1]= ml=(_3 i )//N;

{U, =, V} = SingularValueDecomposition[ml];
{U // MatrixForm, = // MatrixForm, V // MatrixForm}

outf3)= {( -0.804144 +0. 1 -0.594435 + 0. 1 ),
0.592684 - 0.0455911 1 -0.801775 + 0.061675 i
( 5.2572 0. )
0. 0.601513 /'

(—0.950054 +0.0260164 1 0.0458603 - 0.307599 J'L)
-0.161632 - 0.265698 1 -0.885699 + 0.344698 1

}

Uwnnigtlp

Inf4]:=| U.=.Conjugate[Transpose[V]] - ml // Chop

Outf4]=| {{0, 0}, {0, 0}}

m1 dwuwnphgh Gquyh wpdbptbpp Ywpbih b unwOw] SingularValueList[m1]
hpwdwOh oqlnipjwdp

In[5]:=| SingularValuelList[ml]

Outf5]=| {5.2572 , 0.601513 }

Nhunwpytlp hbunlywy ng hwywnwndbh dwwnphgp

Inf6l:=| m2 = (j g)
Inverse[m2]
—| Inverse ::sing : Matrix {{-1, 3}, {-1, 3}} is singular . More.
Out[7]=| Inverse [{{-1, 3}, {-1, 3}}]
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m2 dwwnnhgh wubynnhwywnwpdp Yuntih t hwpyt) Pseudolnverse[m?2]
hpwdwOny

In[8]:=| MatrixForm[PseudoInverse[m2] ]
Out[8]l MatrixFonrr

L

2
3
2

/——————\
o
o |
S =
—

o
[\S}
o

42. 2NLGUYPP YE/NESNHERSNFLL

Uwhdw(nud 60. A € M,, ,, dwunphgp YuwOywlbbp npwlwt npnzqwé
dwuwnphg, bpb gwlywgwsé x € R™ wnwpph hwdwnp

2l Az >0

-(3)

dwuwnphgp npwywo npnpqwé E, pwlh np gwilwgws z = (x1,22) € R?

wnwnph hwdwn
2 1 :
2T Az = (x x2)<1 1) <£;>:

=227+ 2m w0 + 25 =27+ (11 +22)2 >0 0

OphGwy 281.

Uwhdwand 61. A € M, ,, dwwnphgp Yuajwikip ns pwguwuwlwa
npnpqwé dwinphg, bpb gwlywgwsd z € R™ wnwnpph hwdwn

2T Az >0:

(1)

OphGwy 282.
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dwuwnphgp ng pwgwuwywb npnawé £, pwbh np gwiywgwé
x = (acl,:cg)T € R?

wnwnph hwdwnp
11
xTAx:(xl x2)<1 1><i;>=($1+$2)2201

bpb 21 = —22 # 0, wyw 27 Az = 0, tpp = # o:e
Btnptd 127. Gbpt A € M, ,, dwuwphgp uhdbinphy B L npuywa
npnaqwé, www gnnipntG nah dshwy unnphl Gewaynibwél G dwwnphg

npwywd gifuwynp waynibwagsédny wybwhunl, np
A=GGT: (35)

(35) ytpinisnipintGh wadwanid GG A dwunphgh 2nGuliph YbpiniénipndG:
Ohgnip A € M, ,,: Lawlwyblp

a vl
A_<v B>'

A dwunphgp Ywpth b oGpYuywglt hGuinlyw) inGupny

1= ( (6 o %) (57 ).

npintn B = a L B — vv? /a dwuiphgp npwlwd npnadwé uhdtunnphy
dwwphg t: 6pt B —vvla = G1GT, wwyw A = GGT, npuntin

_(8 0),
G_<O G1>.

Lnyl dlwhnfunipinibbtpp Ypyakope G npwywb npn2dwd uhdbunphy dwwn-
phgh GYwwndwdp: Wuwbu wpnibwyting hybpen YuunwOwbp npyus A
dwuwnnhgh 2niGuyhp yspiniénipynibn:
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OnhGwy 283. QunlkGLp

1
A=1|2
0

dwuwnhgh 2niGuyhp ypiniénipyniln:
Nuakap

2 8 4
051:1,U1:<0>,U?:(2 0),Blz<4 13>,

nnwntinhg

=~ 00 N
—

el
\_/

T
_ (a1 v _— Ty (44
A_<1)1 Bl>,61—\/al—1,B1 L1U1/0q—<4 13>
Lnyb dlbwihnfunteinbp Yuwwwptlp B — vlvlT/al dwuwphgh GYwwndwdp
Qg = 4, “82 = \/4_1: 2, Vg = (4) Bg = (13)

By — vovd Jan = (9) = (3)(3)T :
Udthnihtiny

e (2 )= (39)

10

01 O
G = ‘ =12 2
<v1/61 G1> (0 9

A dwunphgh 2niGuypp ytppnénipynial E

AGGT<

[enll RN
NN O
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Lywuwnbbp, np 2nituyhh ybppnidnieniip tnpjwé dwuinphgh LU Jbp-
(nLénLpynL0a E:

Uwpbh £ gnyg wwg, np G L G Swwnphglbph wwjtwwynpywéntpe-
Jwl pytina wybh thnpp 60, pwb A dwwnphghlp: Wn wwwndweny 2nituyhh
Jepinuonepntp wybih GwfupbGunptih £ hwdwywpgh (nédwl hwdwn, hw-
uGdwwnwé Quniup Gnwbwyh hewn:

574. 8nuyg wuwy, nn

A=

=N W
=N DN
— = =

dwuwphgp npwywb npnqwé E:
575. Qunlb
2 -1 2
8 6 0
-1 6 21 -2
2 0 -2 25
dwuwnphgh 2nituyhh yGpineénipynibp:
576. Qunlb
1 -1 1
A=1|-1 10 -10
1 —-10 14

dwuwnnhgh 2niGuyhh yepinuéneenibp L npw oglnipjwdp |niéb
Az = (2,-2,6)7

hwdwywpap:
577. 8nyg wnwy, nn

A:

W N =
O =N
O O W

dwuwnphgp ng pwgwuwywl npndwé dwunphg E:

417



MATHEMATICA-k 4PUAUNUL

Spqwé A dwwnphgh 2nituyph ytppneénipinibp Ywntigh £ unnwbwy Cho-
leskyDecomposition[A] hpwdwOh oglnigjwdp:  “huwnpytlhp hbunlyw
uhdbwinphy L npwywl npnqwd dwunphgp

12 1
(26 3)
(1 3 11)
Positive /@ Eigenvalues[A]

Infl}=| A=

r

Out[2]=| {True , True , True }

QunOtilp A dwwnphgh 2niGuyhh Ytpnsneynibp

In[3]:=| G = CholeskyDecomposition[A];
G // MatrixForm

Out[4]/ MatrixForm
(l 2 1 \
o vz L |
| Jz |
o o [
{ )

2

Uuwnnigblp uinwgywé wywwnwufuwln

In[5]:=| A == Transpose[G] .G

Outf5]= | True
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MUSUU4YUL secunre3nrLLeM

Q3uU3hL IUuduvurnrULE,e 3UVUGUNGQGN,
uusrhrsSuer,, NPNShALEN

QSwihl hwywuwpnuibbph hwdwywngbph wewehl hhwwnwynipynil-
GGpp hwOnphwnud 66 L.L. IV-llinn. 2htwuwnwinid L PwpbinGnud: lubnhp-
GGphg vGyh |ntédwl pbpwgpenid shbwgh hGnhGwyp hwbgnid b hEnlywy
hwdiwywnghb

Tr+2y+32=206

20+ 3y +2 =34
3z +2y+2=239:

LGwnwpnphn £ 1ntddwl Gnwlwyp: <6nhGwyp gpnid b hwdwywngh pbnjwyb-
Jwd dwunphgp henlywy (poywéd) inbupny

1 2 3

2 3 2

3 1 1
26 34 39

L Jwuwnwpbind vnwppwywl duwihnfunigynibbtn wyb pbpnud £ ubnwlwdl
wnbuph

0o 0 3

0 5 2
36 1 1
99 24 39:

Ppwywlwglbiny htunplpwg inbnwnpnid, htnhGwyp gnbnud £ hwdwywp-
gh (néndp: Uw, thwuwnnptl, thnihnfuwubbtph wpunwpudw( Gnwbwyh
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E, npp hGunwagquwynid dnewgyt) B WG ynyht ogunwagnnét) t gbpdwbuwgh
U.3.Quntup 1800p.:

<hb hnibwunwOnd Gdwb nruncdbwuhpneynibbtpny qpwnyty £ Yhn-
Pwlbwnbup dInnnwynpwwbu 250p.:

QASwihb hwdwywngbph ntuntibwuppdwb hhpwwnwynipntbbtp hwbnp-
wnud G0 Gwl <0nywunwOnd™ Ppwhdwgniwywnwih (598-660pR.)  wfuw-
tnwbpbbpnid: Lw ntuntdbwupnty b Gpynt wbhwjwnny qéwht hwywuwpned-
GGph (nLédwb Gnwbwy:

UhGsl XIXn. uyhgpp hhdGwywbnid niuntibGwuhpdned Ehb n wGhwynng
n hwjwuwpnuibtph hwiwywpgbn: Gpb fulnph (NLédwb plpwgpntd wrw-
owlntd Ep ng pwrwyniuh hwiwywng Ywd hwiwywpgh hwywuwnpnidbepp
qgonptl woywiu skhh, www hwdwnpnud EhG, np jubnph hwpgwnpnuip Yyn-
rtGUywn sk XVII-XIXnn. dhwy wrewoplpwgp Ywwywé Ep Gpwlwyniiltph
htwn™ OBpdnidybghl dwunphgbbp L npnzhsbtn, npnbp hGwpwynpneeint
wnybtghl |nuénuip gntp "pwgwhwyun pwbwélbpny™

1545p. hunwjwgh 2.Uwpnwint wewowpyned £ Epynt gdwiht hwyw-
uwnnilbtphg Ywqdwé hwdwywngh (neédwb dh Gnwbwy, nnb puwn Encgjwb
Upwadbph Gnwlwyb Ep: Uwywyd Ywpnwlnh sh pnhwOpwgbnid wyn Gnw-
Gwyp L sh hwbgnid npnzhsh qunwithwnhG:

<wpyuwynn t G26], nn npnhsbGnlb ogunwgnnéyt) G0 pwwn wybih Juwn,
pwl wnnyb| E dwunphgh qunuwihwnp: Npn2hsGph niuntdGwuhpdwdp hw-
dwpw dhwdwdwbwy uyut) 60 gpwnyb] Gypnwwynid b AwwnOhwnid: Un
qunwhwphb hwogt) E swwnbwgh UsYh Unquwib 1683p.: UGYhl uwhdwbntd
t npnzhs06p L tnwihu B npwGg hwaybint pnhwbnip dGpnnbtp: Lw Ywpn-
nwanud Ep hwpdbl 2 x 2, 3 x 3, 4 x 4, 5 x 5 Yunpgh npnphsGbn L nhwGp
Uhpwret) npn2 fulnhpbtn (nuétihu:

LGwnwuwnpnphphn £, np Gypnwwynid Gnyb qunwihwphb hwogk) £ gbip-
Gwlwgh Q. 4. Lwjplhgp &howin Onyb pwywOhb: Lw $pwluphwgh ..U
Lnwhuwihb gnwé Gwdwynid hwyinlnid £, np

10+ 11z + 12y =0
20 4 21z + 22y =0
30431z + 32y =0

hwdwywpgb nibh |nuénid, pwbh np
10-21-32+4+11-22-30+12-20-31 =10-22-31+4+11-20-32+12-21- 30,
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npb, wjuopjw GwlwynidibGbpny, hwiwywpgh npn2hsh gpn |hGGint wwiy-
dwa0 E: LuypOhgp 066 nupwnpnipintb Ep nuipdned dwpbiwwnhwywb Gpw-
OGwynwibbpht: Lw hwdngwé En, np wrwoplpwgp VESwwEU wWwydwlw-
ynpdwé b hwpdwn Gawbwyniabtpny: Upw pwgiwphy wfuwnwbplbnnid
hwOnhwnid GO0 hwdiwywngbph wydbih pwl 50 wnwpptp Gwlwynwsbtbp,
npnbp OGw thnpdwnyt) E ujuwd 1678p. hGunwgw 50 wnwphlbph plpwg-
pnid: Lw "npn2hs” innbpdhbth thnfuwntb oguwagnpénud tn “rbgniunnwbn”
("resultant”) wnbpdhGp: LwypOhgh wwwgnignud b ’rbgniinubunbsph” hwn
Yuwywd pwqiwphy wpnyniGplbn, wn pyntd Gwl hwdwywnpgbph (nuédwl
Upwadbph Gnwowyp: Lw ghintp npnzhsh yepiniénipynttb puun gullywgwsé
ywb wd wnnnh:

1748p. hpwwwpwyyntd E onuinjulnwgh Y.Uwynptbh hGundwhnt wp-
fuwwnwbpp, nph wpyntbplbpp unwgyt) Eht nbrlu 1730p.: Qw npn2hs-
O6pp dwuphl nwwgpywd wrwohl wfuwwnwbpl En, npunbn Uwynpklp
wwwgnigntd Ep Upwitph GnwGwyp 2 X 2 L 3 X 3 Yupgh hwdwywnpgbph
hwiwp L gnyg Ep wwihu, pb hGswbu w)b Yogunwgnpsyh 4 x 4 Juwnpgh
hwiwywpgh hwdwn: CanhwOnep fubnhpp yEpebwywbwwbu jnuénud £ oy bj-
gwpwgh Q.Upwdbpp 1750p.: Lw wrwownynid £ géwht hwiwywngbph
(ntétiwl uhdynihy Gnwbwy L dwynid £ npnzhsbbph inbunipjwb hhdpbpp:

Npn2hsGEph yGpwpbnwy w2fuwwnwbplbp hEnwguynid uyunid GG
wnwwagnt| wwnppGpwpwnp. 1764p." Ypwluhwgh t.REqnLl, 1770p." $nwl-
uhwgh d.L.lwgpwbdp: dpwluhwgh G.0.dwlntpintnp 1771p. dwyb)
npn2hsGGph inGunipjwl hhindtGpltpp L wyb, npwbu wewbdhh &nin, wrwbé-
Owgnk] E qdwyhb hwdwywpgbph wnbuntpinibhg: Uwubwynpwwbu, dLwytp-
whl £ npnzhsh depinudniggnibp Gpypnpn Ywngh dhbanpltipny L pwgnighg
dhOnpOGpny:  dpwlupwgh MN.U.lwwjwup REgnih L Upwdbph dbpnnltpp
hwdwpnud Ep ng gnpdlwywb: Lpw 1772p. |nyu nbuwd wfuwwnwbpntd
ntuntiOwuphpynud B hwdwywngbph (nuénudp” 2npowbgbing npnhsGsph hwp-
ynuip: lwwwulb wwwgnigl] E Gwb npn2hsh ybppniéniginibp |pwgnighs
dhGnpOGph oglnipjwdp, npb wyjuon Ynpnud b Gpw wbnibp: <Gwwppphn E,
np Gw, hOswbu L LwypGhgp, "npnzhs” tnBnpdhGh thnfuwntbd ogunwignnénid En
"rbgntinwbwn” inbnpdh0p:

1773p. LwgpwOdb niuntiGwuhpned Ep GnybneeyntGbp Yuwydwé 3 < 3
ywngh $nibyghnbw; npnzhsbbph hbwn: Lpw wuwwnwbptEpnd wrwehl
wOgwy hwlnhwnid £ 3 < 3 Yuwpgh npnzhsh dEYOwpwbnidp, npwtu swdwih
aGontpywb: Lw gnyg b wnwihu, np

0(0707 O)~ ]\/I(JU~2/Z)~ ]\/I/@?/:ylszl)ﬂ ]\/fﬂ(ﬂv”:y//szﬂ)
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ytwbpny Ywrenigywéd pwrwihunh wjwip hwywuwn b

i i

1
gy —ya) + 2 (ya" —ay”) + 2 (zy

/

—yz')]

dGonLpjwlbp:

"Nnnzhs” nnbpdha0 wewoht wlgquwd hwinhwnud E Quintup wifluwunwo-
pnid 1801p.: Uwlwjb uw wyb npnzhsp skp, npb wyuon ogunwgnpéyned E:
Pwjg whw 1812p. $pwluhwgh O.L.Un2hG "npnzhs” inEpdhGb ogunwgnpdnLl
t wpnh hdwuwnny: Ynphh wfuwwnwbpp wyn wnwphuphb npnhsGEpnG
Odhpdwé wiblwwywpuini wpfuwunwiplb E: Lw yepwwwwgnignid b
OGwpuyhGnid hwynOh wpnntGptGpp b unwbnid shGnpOGphl L hwbpwhw-
Jwywb pwgnuilbpht ybpwptpnn Gnp wprynibpbtp:  Urwohl wGgqwd
wwwgnigynid £t npnzhs06ph wpunwnpwih dwuhb pEnptdp: Lnyb inptyp
wwwgnignid b Gwb $pwlupwgh d¢.3.U.LhLGG:

1826p. n-thnthnfuwywoh pwewyniuwihb duEph ntuntdbwuhpdwb dw-
dwlwy Yn2hh ubunud E ogunwgnnét| pwrwyniuwihb duh gnpéwyhglbphg
Ywquijwd uhdbuinphy dwuwnphglbp: Lw hwyynid £ wjnwhuh dwwnphgbbph
ubthwywl wpdbplbpp L duwybpwnid npny wprynibplbbp, npnbp Jepwpt-
pnid G0 dwuinphgp woyntbwagswihb inkuph ptpGincl: Ynyhl gnyg £ inwihu,
np gwOywgwé 3-pn Ywnpgh uhdGwnphy dwwnphgh ubthwywb wnpdtplbnl
hpwywb 6G: Gpbp rwnh wbg Gw wyn wpnynibpep pnhwOpwgbned b gubyw-
gwéd wngh hpwywb tnwppbpny updbuinphy dwuinphgbbph hwdwp, wwwgnt-
gnud £, np gwOlwgwé uhibuinphy dwuwnphg Yupth £ peptp woynibwagswh
wnGuph: UnphG OGpdngnd E Owl Gdwb dwuinphglbbph qunuithwpp L gnyg £
wnwihu, np winwhuh dwwnphgbbph ubthwywb wpdtpltnp hwipGyanud Go:
Lt0p Gl , np 2ybjgwpwgh d.2.3.Cuinncpdp ubthwywl wpdtpltph jubnpha
hwOgb] Ep undnpwywb nhpbptaghw| hwywuwnniibtph neuntdbGwuppdw
dwiwlwy L, pwgh wjn, ubthwywb wpdtpltph fulnhpp nbebu 80 wwnph
wrw9 hwlnhwb| tp $pwlupwgh d.L.YUjwdptph dGuwbhywiht Gyhpdwé
uh wpfuwwnwbpnid:

Uwunphglbtiph gunwidgwphl hwgb) 60 Gwb gEpdwbwgh Y.Q.3wynphl
(1830pR.), wjbtnthtuinl gEpdwbwghltn L.Upnbbytp ni W.@.4. Ywybpaunpwup
(1850-1860ppR.) qdéwjhl dLwihnfunipntbbbph L pwrwyniuwhb dLtph hbwn
wwywdé ubnhpbGpnud: Uwlwyb, n’s Ynpha, n’s £ UpnObBYGnG nL Ywybp-
2unpwup sEh0 ywuwnybpwglnd win qunwidhwnph hhdbwpwn |hoGp L dwwn-
nhgltpp nhuinwnynid EhG dhwyb hptGg nruntdbwuhpwé fulnhnpbBph inbuwb-
Yntbhg:
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1841p. 3wynphl hpwwwpwynid £ npnhsbbpht Gyhpdwéd Gpbp wp-
fuwwnwbp, npnbp 2w Yupbnp wpfuwwnwbplbp thG, pwbh np wrewohl
woOqwd npnzhsh uwhdwbnidp wppynid Ep wignphpdwywb Gnwlwyny: UjG
hGwpwynpnipinth Ep tnwihu npn2hs0 ogunwgnpét) hGswbu pybinh, wjlwbu
bl $nibyghwltph hwiwn: Qwuwnnpkl, wyju wfuwwnwbpbtph 2Gnphhy npn-
2hsb6pp nwnéwl dwpbiwwnhynultph hwdplnhwinip ubthwywbneenibp:
Ubgihwgh U.UGhG 1841p. npn2hsh Gpwlwlydwl hwiwnp ogunwgnpénid b
GpYynt ninnwadéhg qétin, npb ogunwgnpéynid t gwyuop: YUGhh wju wuw-
wnwbpp npn2hsGEph JGpwpbpw) wewohl tnwywgnywéd wfuwwnwbpl tn
Ubghwyniu:

"Uwwnphg” wnbpihp wewohlp oquiwagnnét) £ wlghwgh 2.2.Uh-
JGuwnnpp 1850p.: Uh pwOh hbnhOwyltph hGwn dhwdwdwOwy Gw gnyg E
wnwihu, np T owbGpwuwnnph ubthwywb wpdbpltpp T owGpwunnph ubthw-
Ywl wpdbplbbph n-pn wunh&wbasnt 66: Uhdbuwnpp 1852p. dLwybpwt) £
pwrwynituwhb dulbph hoEpghwih onthpep, npp hwynbh Ep nGelu 3wynphhl
L gbpdwlwgh Q.9.~A. NhdwOhG, npnbp uwyuwyb wyb sEp0 hpwwwpwyb):
1851p. UhyGuwinpp Ut hhGa éwlnpwglniud £ hp duinpbphl: dGpohbu plnnt-
OGNy Opw qunuwthwnOtph Yuwpbnpnipintop wpntG 1853p. hpwwwpwynid
b 0h wybwpy, npunbn wewehl wlqwy wnwihu bt hwywnwpd dwwnphgh qw-
nwthwnp: YGhG 1858p. uwhiwlntd b dwunphgh yEpwgwywb gunwthwpp
npwbny huy nbtiny dwunphgwiht hwbpwhwyyh hhdptpp: Lw, dwulwyn-
pwwbu, gnyg £t wnwihu, np Unhh, UpnGGysph L Ywjtp2unpwuh wpnynibp-
06nGa hp wybh pnhwbnep nbuntpywb dwubwynp nEwptnl 60: Lw uwhdiw-
Onud E dwuinphgbbph gnidwpnidp, pwgiwwwwnynidp, hwywnwpdp, niuncd-
Gwuppnud b npubg hwuinynipynibOtpp, wnwihu hwwnwpd dwwnphgh pw-
gwhuwjwn nnbupp” npnphsbEph oglnipjwdp: YUGhO dLwybpwnid b "UGh-<{w-
dhpuinnOh” pEnpGdp gwlywgwd Ywngh pwrwyniuh dwuwnphglbph hwdwn,
uwlwyb wwwgnygp ptpnid b dhwyb 2 X 2 Jupgh dwunphgltbph hwdwn: Lw
G2nud £, np wwwgnygp uinnwgl) £ 3 < 3 wpgh dwuinphglbph hwdwn Ly,
uwyuwyl guinbnid E wbbwywwnwywhwniwn wwwgnigt) ptnptdp pnhwlnin
ntwpentd: <wihunnOp wyn pbnptdp wwwgnigh) b4 x4 Yunpgh dwunphglbph
hwdwn:

1870p. $pwluhwgh U.t. 4. dnpnwlp gunbnid E dwwnphgh YuwOnOwywb
wnbupn, nnb wyuop Ypnud b Opw wonbp:

Atpdwlwgh d.L.26jn6p 1874p. wrwownyt) £ géwiht hwdwywngbph
(nt6tiwl hinbpwghnl GnwGwyp:

1878p. gbipiwlwgh $.9.5pnptlhniup hpwwwpwynd £ dwuinphglt-
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nht Gyhpywé dh Yuwpunp wfuwwnwbp, npuntbn nwuntdbwuhpnid B dwwnphgh
YwOnbwywb nbupp: Lw hwjwlwpwp whnbnjwy tp WG Hh hGunwgnunnee-
JnLb0Gphg: Ywpbnnpb wyl E, np dpnpGahniub hp w2fuwwnwbpnid hnnudlbn b
ywuwnwnpnud YUpnbtytph L Ywbpunpwup 0dwlwwhw wprynitbplbbph Ypw,
npnbp yGpwptpnud 60 dwubwynp nbwptpht L pun dpnptohniup dLw-
ytpwybt| 60 1874 L 1868pp.: dpnptlhniup Gwl pbnhwlnip nbwpnid www-
gnigntd £ UG h-{wdhpuinnbh pbnpbdp: Lw hunnwy dLwbpwnid b rwlgh qu-
nwthwpp L ogunwignpédnid "rwlq” tnGnpdhlp, wnwihu £ oppngnbwy dwunphgh
uwhdwbnidp:

1884p. UhyGuwnnpp uwhdwlnd B dwuphgh dhontyp L Gwbwynid
n(A)-ny: 1986p. dpnptGhniup dwlnpwlnud E Ybhh wluwwnwaplbnhG
L uyuntd E ogunwgnndt| “dwwnphg” wnnGpdhp:

Qéwjht hwywuwpniibbph hwdwywpgbph wnbunipyntbp wwnunnt
wnbuph E pEpydLp UpnOBYGph wfuwwnwbpbtpnid: Lpw wpnynibpltphg 2w-
wnbpp hpwwwpwyyt 60 wybkih n hp gnpépbytpbtph Ywd wwytpnunlib-
nh wfuwwnwbplbpnud: UpnbtYGphg woywiu hunnwiwgh U.Ywwb ho gt
bt qéwjht hwywuwnpniibtph hwdwywngbph (nustihnipywb wlhpwdtn L
pwywnwp wwdwbotpp:

1903p. wnwuwagnynid t Ywbpunpwuh hGundwhne wfuwwnwbpp, np-
wnbn wnpynd £ npnzhsh wpupndwwnhy uwhiwOnwip: LNyt pYwlywOhh
wnwwanynid £ npnzhsbtph yepwptpwg UpnOGytph Gnybwbtu hGundwhn,
wfuwwnwbpp: Wu Gpynt wfuwwnwbpbtnny npnhsGGnh winbuntpynibp pip-
ynud b dwdwlwywyhg nkuph:

XXn. uyqppl wywnunib wnbuph t pGpgnud Gwb dwunphgbph wnb-
unintbp: LGGp Gwl dh pwlh Ywplnp hwyunlwagnpénipiniGOtn. 1942p.
wdibphywgh 2. $n0 LEGWOp uwhdwOnd B dwunphgh wwiwbwynpyw-
6nipjwb phyp, 1948p. wlgihwgh U.BniphGgp hwynbwpbpnud £ LU-Ybp-
(nLéniLpyntbp, 1958p.Yhyntuntp” Q R-ybpiniénieinilp:

UNUMLGLU RYtG,,
uv/rulusdh IpULUYUL RENMGUL

<wlOpwhwydh hhdlwywb pbnpGdh wywuwnidniegnibp uyuynid £ XVin.,

pwlh np dhbs win Yndwtipu pdtiph qunwihwpp nte skp dlwynnyti: Uew-
ohlp Ywpnwdnb Ep, np 1545p. hwulwgwy, np Ywpbih t gnpé nlbBOwg
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wybh pnhwOnip d&énipintbbGnph hGw, pwb hpwywb pybpt GG: Lw unw-
gt Ep Gppnpn wpgh hwdwuwpiwl wpdwwnbsph hwpdiwb oh pwlwdél,
uwyuwyl, Gpp wyn pwlwdlp Yhpwreynid tn

3 =15z + 4

hwywuwndwO 04wwndwdp, unwgyntd Ep wwwnwuuwb, npb hp dGe ww-
pnibwynid tp +/—121 wpwnwhwjuinnignibp: Wo dwiwlwy nw hwdwnyntd
Ep wlpnywunptih, s0wjwd Ywpnwlnd ghwntp, np Gpwd hwywuwnnidl
nbh z = 4 wpdww: Wn hwywuntpinibp hwnpwhwntint Gwwwnwyny Gw
pGnnibGih hwiwnpbg pwgwuwywb pyhg pwrwyniuh wpdwun hwGGine gnp-
onnnigntp: Ywpnwlnb winwhuh pytph hbuin Yuwwnwnpnid Ep npny dLw-
thnfunigntbbbn’ wfuwwnbin unwbw| £hpn Wwwnwuuwb: Uwywbt Gw
winwhuh pUtnph Yyppwenipnibp hwdwnpned Ep wohdwuwn ne wfuwwnned tp
funtuwith npwbghg:

30 wnwnph wbg' 1572p., hnnwiwgh N. Andpt h0 hp wfuwwnnienibntd
GGpdanwénud £ Yyndwbpu phy, uwhdwlnid pwpwlwywb gnpdnnnipintGbtn
npwbg hbwn, hbswtu Gwl Yndwbpu pybphg pwrwyniuh wpdwwn hwlbint
gnpénnnipinibp:  bp wzfuwwnwbpnid Pndpbiht wpntl oguwgnnénid En
4 Gowlwyniibtbpp ($pwbubptb imaginaire (Ytnd) pwrh wrwohl wnwrp),
uwyuwylt wyn Gwbwynidp nwpwéntd unwgwy thwjt wb dwiwbwy, Gpp
ogunwgnpéybight gtpiwlwgh L. Eytph (1777pR.), huy wjlnithbuinl Quinwup
(1831p.) wuwwnwbplbpnid: "4Uend phy” wnbpdhGp Gepanwét] £ 1637pk.
dpwluphwgh N.AGYwpnp: YGHwpnt wb dhuinpp hwyinlObg, np Ywpbh b
Gplwywit], pE gwlywgwé n-pn wuwnhdwlh pwgiwlnwd nbh 7 hwn
Gplwyuwywywb wpdwwnbtp, sdwjwd np hpwywonwd npwbp ny dh hpwywo
daGonLpjwb htun Ywpnn 60 L shwdpaylk:

Spwluphwgh . Yhtup iyt b wbwhup n-pn Yunpgh hwdwuwnpnii-
GGph ophlwybtn, npnbp nlbGhG &hpnn o wpdwwn, uwlwit hwOpwhwyh
hhdGwywb pEnptih wrwehl dLwybpwnuip wwwnwlnid b hnpwGnugh
U.dghpwnhtb (1629p.): Lw Gpptip sh wub), np pninp wpdwwnObpp wtwnp £
thG6G @ + b nbuph, npnbn a, b-0 hpwywh pytp G0° GOopwnpbiny, nn win
wpiwwnbbpp Ywpnn 60 |phoG] Gwl wybh pnhwOnip pwqdnigynibhg, pw
yndwbpu pYEnL GG: Uwyw)b uyuwé win dwiwbwybbphg dwpbdwunhynu-
GGpp htGg nw k| thnpdk 60 wwwgnigt™ wyn thwuunp hwdwnbiny wybhwyjun:

1702p. hwyinOytg hwipwhwyyh hhilwywb pnptdh ufuw] haGnt
LwjpGhgh wwwgnygp, uwywjt 1742p. tjGpp gnyg nytg Lwjpthgh nwwn-
nnLpNLbbtnh uuwwywbnignllp:
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1746p. pbNpbEdp wwwgnigbint wewehl nipe thnpdp Ywuwnwnbg
YUywdptpp: 20wjwé Gpw wwwgnigp nlbbp npnp pwgpnnnuiltn, uwyw)l
wrwOdht qunuwthwnbtn pwywywb Yuplnp EQG:

XVI-XVIInn. uwhiwOwagéhlt Ywrenigytg Yndwtpu pytnhg n-nn wu-
nhdwlh wpdwwn hwlGine wnbunggyntp, npp hhdGjwé £ wbghwgh
U.Untwyph (1707p.) hwjnbh pwlwdlh ypw

(cosp +isinp)" = cosny + isinngp :
1748p. by tipp pwgwhwjwntg
'Y = cosp +isingp

pwlwdln:

XVI-XVIInn. pwqiwphy thnpdtp wpytght Gwl Yndwtpu pyhb Gpy-
pwswhwywb sEYowpwanipnth tnwint ninnnipjwip: YEN6 pULPD wrwehl
wlgqwd Bpypwswhwywt sEYOwpwOnd unwgt] 60 waghwgh 2.4wihuh
1685p. hwlpwhwyyht Gyhpywéd wpfuwwnwbpnid (G60p Gwl, np Ywihup
hhaGwnnt| b hbwnGpwnywghwh dennp L Yuenigt] uhlniunhnh gnwbhlp):
1797p. nwbhwgh Y.dbubih YwGhwh ghunnegnibbEph wywnGshwihl
hwOdijwé wpuwwnwbpnid GEpYuwyjwgywdéd Ep hwppnegjwt ypw yeyunnpw-
Jh0 hwOpwhwyh upuinbdwwnhy dwyywéd inbunienibp, npp, hwuwnnnka,
Yndwbpu pyYtiph hwipwhwydh Gpypwswhwywb dnnbibt Ep: Lpwbhg wo-
Ywilu 2ybjgwpwgh d.N.Upqubp 1806p. hpwwwnwyt| b "6pynpwswihwywb
Jwrenignuibtpnud yené dkéenipnbbtph GepYuywgiwl tnwlbwyh dwuhd”
wfuwwnwbpp, npnud ndb) B yndwtpu pybph L npwbg htwn Yuwnwnynn
agnpénnnupintbGbtph GEpypwswhwyw iEYawpwOnLip:

Gniinny b Gpp wwwgnigtg hwOpwhwyh hpdbwywb pbnpbip n <
6 nbwph hwiwn, tpp pwqiwbnwdh pninp gnpéwyhgltipp hpwywb pytin
G0: WonthGwnl 0w thnpd wnpbg wwwgnigt] ptnptip gwlywgwd Ywpgh
hpwyw gnpéwyhgltbpny pwqiwbnwdaltph hwiwn: EjGpp 06pYuwywgbnid
b fuhuin wwwgnygp dhwyt n = 4 nbwpnid L pbpnd wwwgnygh ufubdw
pGnbhwbnip nGwpnid: Uwlwb 1772p. Lwgpwbdp wyn wwwgnygh uk9 npny
pGnnLpINL0bGEN E hwjinOwptpnid:

Lwwwup thnpénid B wwwgnigt] ptinptdp 1795p." oguwgnnétiny
dhwigwdw)b wy nwlbwy: Lpw wwwgnygp pwywlywb gnbghy En: Uhwy
pGpnrIntlp Yuwwdwdé tn wyl bhwuwnh hGuin, np wpdwwnOBph gnynipyncbp
Glpwnnynid tp uygphg:
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1799p. Quniup GEpYwjwglnid B pEnpGdh wrwehlt Gnp wwwgnygp
wrwlg Gwfubwywb Ghpwnpnigntbbbph: Lw Gwb pGownwwnt) £ dhbs wyn
hwjinOh wwwgnygltbpp: Quwnuup (wy hwuywlnd Enp, np hp wwwgnygp
Lu whpbpp sk, uwywyb hwingywé En, np wylt hbunwgquwynid Yupbh E £k
1814p.Unpqwlp wwwgnignd E pEnptdp hpwywb gnpéwyhgbtpny pwgiwl-
nwdltph hwdwnp® £2wnGind VUjwdptph wwwgnigp:

Gnpynt wph wog Quniup OEpYwywglnud b Gnptdh Gpypnpn www-
gnygp, N0 wyu wagwd wywnpuinnib Ep: "Undwtpu phy” tnGnpdhlp werwown-
yt, t Quiniup 1831p., huy "hwiwnid” inkpdhbp™ 1821p. Unpha:

1849p. Quwnuul wrwohlt wigwd wwwgnignud b pEnptdp plnhwbnip
nGwpentd” Yndwtpu gnpéwyhgbtnny pwqdwlnwdiltph hwdwp:

MGwp E G26[, np wju wwwgnyglbpp gnnuwb wwwgnyglbp Eha L
npwbg oqUnigwdp hGwpwynp skn qunbb] pwgiwlnwdh wpdwwnObpp: Yw-
rnignnuywl wwwgnygh wewehlt thnpdp Ywuwwpt] £ Ywybp2unpwup
1859p., uwywjt wyn thnpdp hwonnnipjwip wywpunbg {.UlGubpp 1940p.:
Uu wwwgnygn wywnpqbtigntg 1981p. Gpw npnht”™ Uwpunhb Yokuknp:

Q3duU3hL surusnrE3NKLLGN

1827p. gbpdwlwgh U.5.Ujnphniup hnwwwpwynid b dh wuwwnwbp,
npuntn wewohl wiqwd dwpbiwwhywih wwwndnipgjwb dke uyunid £ og-
tnwgnnpét| nunnnipynth ntbbgnn dGénLpyNLGGED, huy 1837R. hpwuwnwnpwyywé
agnpnud Gw hunwynptb wyb dhuinpl £ wpunwhwjunnid, np hwpenegjwb ypw
gwllwgwé ytywinnp wnbih b yGpneét) punn Gpyne npnwyh wewbgpltph:

Wu Gnpynt wfuwwnwbplbph dhol'™ 1832p., hnwwwpwyynid E hunnwjwgh
S.PE[|wYhwnhuh w2fuwwnwbpp, npuntn Gw Gnybwtu uyunid B oguinwignpét
ninnnpynLl nbtgnn dGéntpintGltn: Lw hp w2uwwnwbpnid nLuntibwuhpnid
Ep hwundwélbn L Gpnud, np AB dEénipyntbp hwdwuwnp st BA dbénLpywlp:
Luw Gpynt hwinywébbn wadwlnid B hwjwuwpwgnp, Gpb npwbp hwywuwnp
60 L gniqwhtr: UjanithGunl w uwhdwbned B hwdwuwpwagnp hwundwdébbnh
gnudwpnip b untbnénid winwhuh hwnywébtph hwopwhw?hy, nnb, puwn
Encpjwl, yeyunnpuiht hwapwhwhyb E:

1814p. Upqwlp yndw)tpu pybpp wwwnytpnud E npwtiu hpwyw pytnph
Ywpawynpywd gnygbp, huy priwlnwgh dwpebtiwwnhynu Y.<{wdhpunnOp
1833p. Yndwtpu pybpp GEpYwywglnid £ npwbu Gpyne swihwbh géwjhb
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tnwnwoénpintd™ hhwpyt sogunnwgnpédtiny dwiwlwywyhg inbpdhbatp: <w-
dhuiinOp hnwaguw 10 tnwphOtph pbpwgpntd dwynud £ pdwinbpbhnbGtph
wnGuntpyntbp, npp 4 swthwOh Jsyunnpwyht tnnwpwénipjwb ophbwy t:

1844p. hpwwwpwyynid b gEpdwlwgh £.9.Qpwudwbh wfuwwnwbpp,
npuntn Gw nwuntdbwuppnad B yGpwgwywb opjtyuinbep, uwhdwlnid B gne-
dwndw0, pyny pwqiwwwwnyiwl L wnwpptph pwgiwwwwnydwb gnpén-
nnipyntbbtn npwbg htwn:  Uyubind wywpqwagnylb wnwnppbphg w Ywent-
gnud b wyblh pwpn optyunbEp L unnwbnud wyl, hGsa wyuop waywbnud GO
QpwudwOh hwbpwhwhy:

1857p. UGhG dwynud b dwuinphguwht hwOpwhwhyp L Gpnud, np
LwdihwnnOh pywwnbnOhnGOEpp Ywnbh £ uwhdwOb] dwwnphglbbph oqlnte-
Jwip: UG hh w2uwwnwbpltbpp dwpbdwwnhynubbphl dGY pwy dnunbglned
60 Jepwgwlwl tnwpwénipntbbtph qunwithwnh:

XIXn. hwppnipntbhg L "unynpwywl wnwpwéntpinilhg” wuuinhdwOw-
pwn wdgnud b Yuwwnwnygnid n-swthwbh nwpwénignlbbeph niuntdbwupn-
dwlp: 1846p. UbLhG L Qpwudwlp wpnbl pwywywb wquun ogunwgnndnLl
thG wyn qunwthwnlbnp:

Qpwudwlp hpdbwywbnud gpwnyb) £ n-swhwOh géwhbt nwpwéntp-
JnLbGGph neuncdGwuppiwdp: "Uwypbpwgnipjwb L tnbnwuwnynipjub wnbuntp-
Jnibp” wfuwwinwbpnid Gw dwyt; £ yeyunnpuht hwopwhwyyh hhdpbpp:
Ywplnp Gowbwynipnth b nlkghbp 1844 p. tnwwagpywdé "Nudnilp tnwinw-
Swywl aE6nLpNLGGEph dwuhl” w2fuwwnwbpn, npunbn wnnpyb) B pwgdwswth
EJy hnbuywl tnwpwénipjwl uwhdwbnidp® npwlny huy hhdbwnpsny yLy-
nnpwihb L inkagnpwiht hwbpwbhwhyp: Uwubwynpwwbu, wnpdbp b uhuwi-
Jwn wpunwnpuwih uwhdwOnwip dwdwbwywyhg wnbupny: Gpwudwbh unw-
gwd wpryntbplbtiphg G260p Gwblk yGYwnnpbtph gonptl woywiunipjwl quw-
nwthwnp, nwpwdénipjwl swhnnuywbnipywb uwhdwbnidp, hGswbu Gwb
dimV +dimW = dim(V4+W)+dim(VNW) websnipnibp: dtyunnpuihl
hwOpwhwyh hhdbwnhpbtphg E Gwb wGghwgh Y.4.UhGgunnbp: Lpw hGwn-
dwhnt lnwywagpywé (1882p.) "Nnowdwnnipnilp £2gphuin ghuinnigyntGabpney”
wfuwwnwbpnid npdtp Euupgwn wpnwnpwih dwdwOwywyhg uwhiw-
Gnudp:

Qpwudwih wpfuwwnwbplbpp 2wnpnibwyt) £ hrnwjwgh 2. MGwlnb:
1888p. Gw wnyb| bt géwihl tnnwpwénipntbbtph (Yepowdnp L waytng) wp-
uhndwuwnhy vwhdwbnuip: Ogquwgnnétiny dhwigwdw)t dwiwbwywyhg
GowlOwynuilbn, Gw uwhdwOnd £ oh nwpwénipwb géwht wpnwwwwn-
ytpnuip gnuupl, uwhdwOnd b owtpwuwnnplbph gnudwp L wpunwnpjwy,
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unwOnud bt owbpwwnnph dwwnphgwiht wwuwnytpnidp: Lw uwhdwbOnd b
Owbl wnwpwénipntbbtph gnudwnp, hwwnnudp, wwwgnegnid £, np ytpowynn
swithwbh guwbywgwd nwnpwénipntb nibh pwghu b pEpnid FwOytipg swidhw-
Oh nwpwénipiwb ophGwy: MEwOnt pwywywl wrewye Ep wdgk] hp dwdw-
Gwywyhglbphg: Lpw 1888p. hpwuwnwpwyywdé ghppp 066 hwonnnipjwdp
Ywpbih E 2thnplp 1988p. hpwwwpwyywd gnpptph hGn® wjlpwl dwdw-
Gwlwlhg L6quny £ wib gpyws:
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MUSUUlULLEN G4 SniSnrULEGM

1.

w)r, =—1,29 =3, 23 =—-2, 14 =2,
p)]}l :2,$2:1,$3:—3,$4:1,
Qr1=—-2,20=123=4,24=3,
Mo =020 =2, 23=72%, 24 =—3,
b) T = 6 — 261’5 + 17]}4, To = -1+ 71’3 — 5]}4,

Q) 21 = 75(6 — 1529 — 24), 23 = (1 + 4xy),

t) hwdwlwpgp neénid snilh,

p) hwiwlwpgp [nénd snibh,

) hwdwywnpgp nénud snilp,
d)l”l:%+%$4,$2=%—%$4,$3=%+%$47

h) 21 =22 = 23 =14 =0,

Dr1=22=123=0, x4 =25,

) 21 = —Lag, 2, = —%065

6) 1 = Zac;,—mg To = —$5+$5 Ty = ?5 :

2 wya+b+c=0,p)a+b+c+#0,q) ns dh nbwpncd:

3. w) ng dh nbwpenty, p) ns dh nGwpntd, @) a, b-h gwayugwéd wpdbplbph
nGwpniy:

4. w) ng oh nbwpny, p) a+2b—c#0,9) a+2b—c=0:

5. 2=1,3:

6.

w) p(z) = 22 —52x+3,p) p(x) = 22° =522 +7, q) p(x) = 29— 18+ 322,
) p(z) =2z, b) p(z) =7+ Z(x — 1987) + 3 (x — 1987)?

8. p(x) =1— o+ fa™
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10. p(z) = 106 + 35 (x — 1920) — 155 (2 — 1920)? + 5 (z — 1920)3,
p(1960) = 198 dhihnC:

13.

LY. 3-honpwh hwown™ Iy =1, L =2, Iy =1, Iy =1, Is =3, Is =
2 :UY. 4-h ynpwih hwown™ I, =1, I, =2, I3 =1, Gpp U; = 2,U; = 6,
11:0, 12:1, 13:12

14.

w)zr; =500+ s+t 2o =5004+¢, 3 =100 —s—t, x4 =5, x5 =1,
zg =000+ s+ 1, x7 =500 + ¢,

p)ﬂ?l :.1}2:0, 293:600, 134:0, 295:—500, 296:.137:0,

q) 1 = 0, x5 = 1500, x3 = 600, x4 = —1500, x5 = 1000, x4 =
0, x7 = 1500 :
15.

w)yr; =150 —s+t, 2o =150+ s —t, x3 =35, x4 =1, x5 = 350 — 1,
p) 1 = 100, zo = 200, x5 = 50, x4 = 0, x5 = 350,

q) z1 = 150, 2o = 150, z3 =0, x4 =0, x5 = 350 :

16.

w)x1:100—|—t, $2:—100+t, 1’3:200+t, T4 =1,

p) T = 100, Ty = —100, T3 :200, Ty :0,

q) 1 :200, T2 :0, T3 :300, zg = 100 :

17.

wyzr; =100—7r+t, xzo =300—7r+s, 23 =1r,24 = —s5s+1t, x5 =
s, g =1,

B) x1 :50 1’2:250, 1’3:100, 1’4:0, 1’5:50, re =90 :
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18.

wyr; =700—-s—t, 20 =300—s—t, x3=35,24=100—1¢, x5 =1
p) z1 = 600 — s, x20 = 200 — s, x3 = 5, x4 = 0, x5 = 100,

q) x1 =700 —5, 29 =300—5s, 23 =35, x4 =100, 25 =0:

19.

w)(4 4 0 1),p(0 00 0),

7T 34 24
q)<163 ! 63>,n) 4 22 2
-1 30 1
2. z=3,y=2,2=1:
21.

-5

1 5
5 2 acc+by afB+bd
w)<7 O)’p) <CO¢+d’y cB—i—dé)’q) g 190 _07

11 —22 29 5 0
m| 9 —27 32 ,l-)<0 3>:
13 —17 26

2. w)(fo 2) p)<180>, @ (13), m (13):

w (13 1) (304 61\ (1) _01 8
21 —22 )P {305 —g2 )9 0 )
1
0
0

1 0 0
0 —1 0 |,tptnpytlnnt, L 1
0 1 0

1

2
cosna  —sinna b 1 n ) a” 0 ) a" 1 n
sinnoe  cosna )’ 0 1 Wl )P o 1)

1 ((@+D)"+(a=b)" (a+b)"—(a—0)"Y
d)§<(a+b)”—(a—b)” (a—l—b)”—i—(a—b)”)'
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0

2
30 -3 0 _
ewa (30). - (5 2),MA(801 ).
25.
2 3 -1 -2
‘“)X_<o 2>'Y_<o —1)’

pY =2X+ (O _01 ) npuntn X-p (2 x 2) Jupgh Yuwiwjwywb dwunphg

w o O

1

k:
40 0 0O
26.u1)f(A)—<8 2), p) f(A)=10 0 0 |:
0 0O

27.
w) wnunwnpwih i-pn b j-pn innntnp Yuintnuihnfuytb, p) wpwnwnpjwih i-pn
nnnhb Ygnudwnyh ¢ pyny pwqiwwwinywé j-nn tinnp, @) wpunwnpjuih -
nn L 7-nn unLbbpp Yunbnwithnfugbo, n) wpunwnnjwih e-pn wwbp Yuytiwbw
c pyny pwaiwwwunywsé j-pn unilp:
' 3 -5 —10 2 -1

B(CA) = (_2 oo ) C(BC) = ( : _1),

1 6 -1 -3 1
peon-( 5 ) mero- (31,

(¢B)(C +C) = (182 _44>,B(CA)— <‘22 0 100>:

12 -6 9
30 AC=BC=|16 -8 12 |:

4 -2 3
31.
3
w) AB= | 10 | , BA-G npnpqwé st
26

0 14

3.0 0 3.0 0
PAB=|0 -4 0 |,BA=|0 -4 o0
0 0 -10 0 0 -10

-1 19
p) AB = ( 4 27) , BA-G npnaqwié sk
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40.
w) a 2b ) a 3b
3 a+3b )P\ —5b a+on)
a b ¢ d
a b oc 0 a b c
(0 a b],n) 00 a b
00 a 000 a
5 1 5
-2 1 -2 -1
41.u.1)<_1 2), P) 6 0 3 q)( 1 2)
-5 -1 =5
18 21
42 <21 o )
-5 2 2 —1
46. w)<3 _1>, p)<3 _2>.
47. 3 2 13 _ 10
3 3 3
w | -5 5 | 4 -5
¥ o0 ¥ -y
_% 1
—14 —4
Q) T 17, n| -3 —%
17 =2
0 L
48. w) ztnupdtuiphy,  p) uhdtuphy, q) uhdbmnyu, n zbnuhdbu;nhu:
0 4 -1 2 1 L
54.A=3(A-AT)+5(A+AT)=| -4 0 —2 +11 6 2
1 1 7019
56 k;:3 2 2 2 2

57.
w) k& = 2, p) hbpGwstiqnpwglnn sk, q) £ = 2, n) hGplwstignpwglnn sk,
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B)k=2,q k=4

62.w) win, p) ns, q) ng, n) ng, BG) ng, q) ng:

63. a-0 gwlywgws Lb =0, jwia=0;b=1, jwia =0;b = —1:

64. b £ 0;a =0;c=1,4wi b # 0;a = 1;c=0, jwi b = 0;a =
0,1;¢c=0,1:

68. w) ng, p) ns, @) wyn, n) wyn, &) win, q) wjn:

69. <wonpn waohu 350, Gpynt wdhu hbuinn® 475:

70. <wonpn wpwp 110 Jwpwydwsd wrlbun, Gpynt wpwp htunn® 111:
71. UGY wuhu htwnn® 5025 sStunnbtn, 2500 d6Y uninwhhg wwlwu sfunnltin,
2475 u6Y nnhhg wyt) funnGbp: Gpynt wdhu htwnn® 5047 stunnGbn, 2499
06y ninthhg wwywu dtunnbtn, 2454 d6Y wnnibhhg wyby dfunnbbp:

72. P2z = (175,217,608)T, P3x = (187.5,247.7,564.8)T :

73.

Ut wtnwph htiwn® (110000, 100000, 90000),

tiptip twph htwnn® (123125, 100000, 76875):

(01 02 B -
74. D = <0.8 0.1> , 2 = (20000, 40000)7;

/03 04 B -
75. D = <0_4 0.2> . x = (130000, 102500)7":

76. D = <0'2 O'5> , = = (133333.3,133333.3)T:

03 0.1
77.
—-5 9
w [ yL(9 5 gL (a b
s Pe\r 3)¥%erE b o)
2
4 -8 7
1 d —b cosa sina 1
I1)ad—bc<—c a)’b)<—sina cosa)’(vﬁ 2 T2,
12 1
11 -2 -7 L /14 6 4
H—| 14 4 6 | p—[14 -9 1
6\ _1 6 —5 2114 3 =5
1 -1 0 0 0 -1 1 -1
0 1 -1 0 1 0 -1 1
Plo o 1 191 1 o -1
00 0 1 1 -1 1 0
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78.

00_ o O
L
0_1 o O
—

— N ™M
o

£ £ &£

~ S —
— o~
L

— L
I <

—

— [ — s}
—

0_1 (@)

So o

— oo o

~
)

SN oo
™



1 1 1 1
1+ = —— —— -
= Gk ai az an-1
1 1
_— il 0
) C?f “ bRl araz - an—1 # 0,
- 0 — 0
a9 a2
1 1
- 0 0
Ap—1 ap—1
(n—1a+1 —a —a —a
1 —a (n—1a+1 —a —a
S O O
—a —a —a ce(n—1)a+1
79.

w)xr =4,y =S5, p)r=-8y=—11 q)r=0,y=0,
mao=-5y=-40.52=48, b)o=-3,y=—24,2=28
q)x:(),y:(),Z:O:

80.
-1 -1 3
w (5o ) (50
6 4 5 1 2 3 1 11
n|(2 1 2,64 5 6,91 2 3
3 3 3 7 8 9 2 31
81.

1 2 1 1 1 01
wx (4 9)or= (G )wa=(1 1) 7=(10)
82. xr=4:

83. r=606:
-1 1
84.<3 21>

4 1
85.

w) <wywnuwné dwuwnphgntd inbntpny Ythnfuyto z-pn L j-pn uinibbpp,

p) <wywnwnd dwinphgnid 4-pn ynilp Ypwqdwwwinyyh 1/c pynd,

@) <wywnwnpd dwuwnphgntd j-pn yntbhg Yhwoyh c pyny pugqiwwyunyyud
7-pn uncp:
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88.
w (48 = (5 10) a0 = (

2
5
_o_ (=31 40 L_ (1 2
A _<—56 1>'<2A) —<—g 3)°

138 56 —84 4 6 1
p(AB)'=4& | 37 26 —71 )|, (AT) =12 2 4],
24 34 3 3 -8 2
70 34 4 -2 3
A2 =128 —40 -14 ,(2A)1%<6 2 -8,
30 14 -25 1 4 2
-6 —25 24 1 0 4
q (AB)"'=| -6 10 7 (AT = -4 1 2,
7 7 2 31
9 -4 -8 1 —4 2
A2=112 7 6 0 1 3]:
8§ —12 15 4 2 1
a—; 0o 0 -~ 0
97. a11a22 - Apn 75 0 A~ e ( 0 a_iQ 0 0
0 0 0 -
-1.0 0 2 00
8. w | 0 + 0 p [0 3 0
0 0 3 0 0 4

99. (—195,62,99,—174,43,98,41, —5, —36, —155,61, 63, 14, —14, —5,
—91, 8, 61, —44,21,12,33,-33,0) :

100. (35, 65,6, 12,92, 160, 31,62, 40, 75,22, 44, 53,93, 94, 168) :

101. "2gntywgtip wyunndibpbhwihg™

102. "Utq dnwn 560 Sfuncy™

103. w) 5, p) 0, q) 59, n) k? —4k — 5, 6) 0, q) 425, k) 104, p) —k* — k3 +
18k + 9k — 21:

104 WA=3.A=2,pPp A=2 \=6:

105. Aflg = —Alg = 2, ]\/[22 = AQQ = 38 A[gg = —Agg = 76, ]\/./[42 =
A42 = —54, A=-2a + 38b — T6c — 54d :
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106. w) 3a —b+2c+d,p)dt—z—y—2,92a—b—c—d:
107. w) 6, p) -16:

108. w) 5, p) 10, ) 5, n) 10:

110. w) -8, p) -3, ) -9, n) 18, k) 18, q) 4:

111.

w) xr = ay,az,az, - ,a,, P x=0,1,2,--- ;n—1,
Q) r =ai,az,a3, -, 0n-1:

112. w)-21, p) -5, ) -7, n) 18, b)-21, q) 6:

113.

w)nl, p) (D", @ 2+ 1,0 (n— 1L E)2[1-3-- (2n — 3)],

q (—1)""*t D 2q a9 a,, b) 2n—1)!, p) (=)D 25 (z—1) - (z—
n),p) (z+ar+---+ap)(z—ai) - (z—ay): 8ngnud. wrwehl wwlp
wyblwglt) 00wgwd unibbnp,

1 T T
B (1" o) eeelo =) (et 1)
hy 1, ) n(=1)""1, ) (=1)" "1 (n—1)2""2: 8nignLd. Jnipwpwlgnip tinnhg
hwb] Gwiunpnp, wjonthGunb yepoht unibp wybjwgbt| dbwgwé pninpha:
115.
w) Ypwqiwwwnlyyh (=1)"'-ny,
P) Ypwqdwwwinyh (—1)"" =1/ 2-ny;
116.
w) 2h thnfuyh, p) sh thnfudh, g) YnwreGw 0, n) anyg Ywngh npnzhsp Ynwebw
0, huy Y&hun Ywngh npnzhsp uunuuwwwmuqh
117. w) 5, p) 8, q) 13, n) 18, k) 2b) ) nletl),
118. w) — Gwlny, p) + Gawlnd, q) npnzhsh Lu[mum sk, n) + Gowlny:
119. i =5,k =1:
120. i:6,k:2:
121.
wyi=4,j=6k=24wii=06,5 =2
pt=6,j=4k=THuwii="7,5 =0,
122. + Gwlny:
123, (—1)™ 5 Gwny;
124. w) (n — D!(n—1),p) (n — D! (n—1),a) (n — D(n—k):
125. wy) 10, p) 100, q) 60, n) 10, &) -4, q) -2, k) 195, p) 90, p) 8:
126. w) -84, p) -84, q) 98, n) 43:
127. [A[ - |C], A]-[|C], (=1)"|A[-[C], (=1)"[A]-[C]:
128. w) 18, p) (a+b+c+d)(a+b—c—d)(a—b+c—d)(a—b—c+d):
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129. w) 0, tptin > 2, (z2—x1)(y2—y1), Gpt n = 2: 8nignud. A dwuwnphgp
GGpYwywglb] npwtu

1 z; 0 -~ 0 1y 0 - 0
Loy 0 - 0| [1 e 0 0
1 2, 0 - 0 1 yo, 0 - 0

duwnphgltph wpunwnpjwy,

p) 0, tpti n > 2, sin(a; — ag)sin(f1 — B=2), tpt n = 2,
q) 0, tipti n > 2, sz’ng(al —ag), tptn =2,

n 0, tpt n > 2, —sin?(a; — as), tpt n = 2,

&) H (a; — ag)(bi — b),

n>i>k>1
Q CCr---C H (ar, —a;)(bj — bg),
n>i>k>0
k) (—1)w[(n — D" 8nignud. A dwuwnphgh i—pn winnh L 7-pn uwG

ElokOwnp GEpYwywglt (i + (k — 1))"~! nkupny L ytpinist| bplunuwsh
wunhfwlh pwlwdlny, Ywd oqundbp dhwlqwdhg Gwfunpn fulnph wpn-
JnLGphg,

n) H (l‘z‘—l‘k)Q,

n>i>k>1
R) H(:r: — ;) H (z; — x)% Smignd. A dwuwphgp GGpYwjwglty
i=1 n>1>k>1
BCT wnwuwnpuwih wnbupny, npunkin
1 1 ce 1 1
I i) cee Iy X
B— x% x% e x% x?
x’iLfl x;zfl . .1,‘271 xnfl
x’iz xg - l’z "
1 1 e 1 0
T Ty 0 Ty 0
O x3 x3 2 0
gt =0
0 0 0 1
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130.

w) (2% — 1)(2? — 4),

p) 16(z* — 4)(z* - 9),

o)) 222%: 8nignud. wnbnwnfutbiny npn2hsh weweoht Gpynt tninntipp L wew-
ohG Gnynt yntbbpp, wwwgnigbl, np npnzhsp sh thnfudh Geb 2-p tnfuw-
phatap —x-ny: Uwnigbiny np npn2hsp nwelnud £ gpn z = 0 nbwpnud,
wwwgnigby, np wit pwdwaynid b 22 Ypw: LiwGwnhw nwnnnnipgnbakn
Jwuwnwnt] z-h hwdwn,

N —(@+y+z)y+z—a)(z+z—-y)lr+y—=2),

B) (z—1)(x—2) - (x—n+1),

@ (-1)"(z—D(@=2)--(z —n),

E) ap(z —ay)(x —az) -+ (x — ayp),
p)a(x+b—ax)(x+b—az) - (x+b—ay):

131.
1 1 1
W) —aras - an [ —+— 44— ),
ai a2 an,
P) a1as - Gy —a1G2 -+ Ay +A10s - g — -+ (—=1)"Tar + (1),

Q) (a0 + -+ an)z",
r]_) Cloﬂfn + CL129n71y R any’n,

b) zo1 n<ﬂ_ﬂ+..+( 1) an)
Lo 1 T,
CL2 a?
q)—ble..-bn<b_1+...+b_”>’n>1,|_.)n+1, IJ)Q"H—L
1 n
1 , 1 /
ra) §<5n+1 _ 2”4‘1)7q d.) 5(5’rL+1 o 3n+1):
133.

w) 0, p) (1 — )" [(n — 1)z + 1]: Snignid. bpb wwppp hwjwuwp E 1-
h" wb OGpYuwywglt) (1 — x) + = wbupny, huy “owgwsd nwpptpp” 0 +
wnbupnd, q) 2" Y(nay +x), n) 2"z +ar+ -+ a,):
134.
W) o122 - Ty, H(% —x;),

i>j

p) [ [sintei — @), @) [ (i — ),

1<J >
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135.
w) bibs - by, p) (_1)n 72n+22(n _ 2)!, q) 2" + (_1)n+1yn,

M (—1)" a8 0,9) (1) = (n+ 1)" 1 b (~1)" " (n—1), ) (2n—
Dn=1)"""p) (a+(n—1b)(a—b)""1,d) L h L

n—1 n—1

- -y
_1n 1

D (=D ry———

0 =z — z L dbnnwst npwbu Bpynt npnphsbbph gnidwn,
) (z — a1)(z —az) - (z — ay),
8) apz" + a4+ +a,, Y) (=) (n — 1)a""2, h) 11213! - - nl,
6) (CL2 _ bZ)n:

z(a—y)" —yla—z)"
g 2oy —yle—2)"

r—=y

8)0,6ptn > 2, 1+ zy1, G n =104 (21 — x2)(y1 — y2), Gt n = 2,

o LU I, un 2) = (a1 =)+ (0 = 200 50+ (1)),

* : 8nignid. GGpplh we waynilnid nbnwnpb

6) (D)™ =l o) 1 a2 4t 4 a?n,
nNa"+a" 4+ +a+1,
f(@) — fly
5) M npuitn f(z) = (a1 — 2) -+ (an — 2),
r—y
1 1
W) aras - ay (ag— — — o — —
ai an,
1 1
9) abcico -+ - ¢y, <2—__...__>,
ab Cn

R) (—1)"~12"~2: Snignid. 3nipwpwlynip tnnhg hwab; hwennpnp,

u) (=)™ ((x—1)"—2"): 8nignid. 3nipwpwlynip tinnhg hwab) Gwfunpnp,
wy GbnpLh woynianud nbnwnpty 1 = x + (1 — ) L GepYuywgll npwbu
GpYynt npnzhsbbph gnudwip:

136.

w) <wywnwndbih k, p) ns hwhwnwpdbih k,

@) ns hwywnwnébih £, n)ns hwywnwpdbih E:

137. w) 135, p) £, @) ;5. n)-5:

138. w) k=31(5+V17), k=3(5-VI7), pk=—-1
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—4 3 0 -1
2 -1 0 0
71_
144, A~! = oo o1 s
6 0 1 -7
145,
3 8 -5 2 0 -1 i -2 1
_a _ 2 1 1 7
w) | 3 -6 4 M3 35 5] 90 1 5
2 3 =2 -1 0 1 0o 0 1
% 0 0 cosa sina 1 4 -8 7
n) %3 _1%2 h)<—sina cosa)’ q)ﬁ _21 ; _12 ’
L1 -2 T 14 4
Hh—| 14 4 6 nD— |14 -9 1 |,
6\ _1 6 —5 2\14 3 =5
1 -1 0 0 0 -1 1 -1
01 -1 0 1 0 -1 1
Plog o 1 —1]'9-1 1 o 1)'
0 0 0 1 1 -1 1 0
146. 1 =1, x29=0, 2z3=2, x24=0:
147.

UJ)Q’Jl :.172:1,293:2,
p)x1:17x2:%7x3:%7
Qri=1 200 =23=2,24 =0,
n)1’1:2s$2:_2:$3:17$4:_13
150. w) & = Sz + 2y, y = —dz+2y
p) x = xcosh + ysinf, y = —xsind + ycosh :
151.

000
) (0.0.0.0)7, ) /() = 0.9)

2 3.
0 0 O),r})0+0x+0x + 0zx°:

152.
153.
154.
155.
156.
157.
158.
159.

aGY wwpphg pwnlugwép™ win, Gpynt tnwpphg pwnlyugwonp™ ng:
wjn:
ns:
wjn:
ns:
ns:
wjn:
w) ng, n) ng:

p) s, Q) ng,
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162. w) wn, p) wyn, q) wjn, i) wyn, &) ng, q) ns, £) wyn, p) ns, p) ns, @) ng,
h) ns:

165. w) ns, p) wn, @) ns, n) wn, &) wyn, q) wn, Gt ninhnG woglnud £
ynnpnhbwuwnlOtph uygplbwytwnny, k) ns, p) ns:

166. w) ns, p) wn, q) wyn, n) wyn, &) wyn, q) ns:

171.w) g6énpt0 wOywfu E, p) génptl0 Ywiywy E, ) génpb0 wOywiu E,

n) gonptl Ywfuywy E, B) génpGl Ywiuywy E:

172.w) A = 15, p) gwllwgwd A—h nbwpntd:

173.w) t # 1, -2, p) t # 3

174.w) wn, 3A — 2B, p) ns, ¢) win, —A + 5B,p) wn, 04 + 0B:

0 0

186. R°-n0 {

— O O OO
—~

0
1
0
0
0

o O SO OO O

o O

)( )

—_Fo 00 OO~ OOO

0
0
0
0
1
0
0
0
0
0

/\
OO O -
OO OO
=)

1
0
00
(000 0)-
00 >
00
191.w) 3, p) 3
192.
w) {ai,as}, {az, az}, p) ywiwywywb tpyne Yyeyunnp uqunid 60 pwghuy,
Q) {a1, a4}, {az, as}, {as, as}:
193.

o O
N—

]\/fgy4-nLlj‘ { <
1
0
0
1

OO OO

1
w) wyn, dimR = n(n—1), p) wyn, dimR = n, q) wyn, dimR = %
1 —1
n) wn, dimR = % &) wn, dimR = % q) ns:
194.
w) dimR =n+ 1. Pwgphup® {1, z, x"}
p) dimR = [n/2] 4+ 1: Pwghup’ {1 z?, 1’2’“, k=[n/2]},
Q) dimR = [(n +1)/2]: Pughup’ {2, 221, k = [(n+ 1)/2]},
n) dimR = 2n + 1: Pwqghup’ {1, cos z, sin x,- -, cosnx,sinn},
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t) dimR =n+ 1: Pwghup’ {1, cosx, -, cosnz},

q) dimR = n: Pwqghup’ {sinx,sin2z, -, sinnx},
b) dimR = 2n + 1:
Pwghup’ {e", e“cos z, e*“sinx, - - -, e cosnx, e sinnx}:

197. w) ns, w) wjn, w) wjn, w) ns, w) ns:

199. w) (8,-3)7, p) (5,4,3)T, q) (-1,2,0,1)T:

200. w) Gpynt winnbpp wbntpny Ythnfudkl, p) Gpynt hwiwwwwnwufuwb
unLitpp wbntnny Yuhntuybl, q) dwwnphgp Yeapwnyyh uhdGuphy dlwhn-
funtgwb hp Y&huinpnOh GYwwniwdp:

201. w) (1,2,3)", p) (1,1, )", 9) (0,2,1,2)":

202. w) vy = 272} — Tlaly — 4lah, o = 92 + 202, + 92, x5 =
4z + 1224 + 84,

p) v1 = 22} + xf — &), xo = 3] + ah — 225 + 2, x5 = &) — 225 +
2l — xhxg = x) — xh + ah — xf:

203. (0,3,2)T:

204. (4,11, 1)7T:

206.w) 3,p) 3,9)2,n) 2,6)3,q 2

207.w) 3,p) 3,9) 3, n) 2,6) 3, q 4

208.

w) 3, tpt A = +£3, huy dhwgwd nbwpbpnid 4,

p) 1, 6pE A =1, 3, Gpt A = —3, huy d0wgwé nEwpknnid 4,

@) 4, tpb A # 1, 1/4, huy d0wgwé nbwptpnid 3:

210.

w) panhwanip (nénip” ©p = 8xg — Txy, o = —6x3 + Hxy, |NLONLOGENH
$nLinwikGunwy hwiwpunuipp” (8, —6,1,0)T, (=7,5,0, 1)1},

p) pGnhwanip |nuéndp” x5 = —%xl + 5o, x4 = %xl — Txo, (NLGNLOOGPN
$nLinwitinwy hwiwpunuipp” {(1,0, =5/2,7/2)%, (0,1,5, -7)T1,

q) pOnhwonip (nuenuip’ @4 = — 221 + 225 + 223, x5 = 321 + Tao + a3,
(NLsNLiGEph nLnwikGunw) hwdwfunuipp {(1,0,0,—9/4,3/4)T, (0,1, 0,
-3/2,1/2)%,(0,0,1,-2,1)T},

n) hwiwywpgl niah Shwyb gpnuiywl (nuéncy, (neentdbsph $nLbnwikhunwg
hwdwfunidp gnjnipyntl snilh,

&) pGnhwlnip (nuénLip” o4 = 1 T (=921 4322 —1023), x5 = ﬁ(S T1+xo+
4x3), (nénLalkph janLqudbUmw[ hwdwfunwipp” {(1, O 0,—2, 5T,
(0 1 0 151 11) ) (O O, 1,_}_(1), %)T}
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q) plnhwGnip (néndp” 1 = 0, 2o =
PnLlnuitwnwy) hwdwfuniipp’ {(0, 5
211.

w) panhwlnip jnéndp’z; = %(1:3 — 94 —2), x5 = %(51:3 — x4 — 10),
dwulwyh jnénuip'z; = —1, 20 =1, 253 =0, 24 = 1,

p) pUnhwnip |nwénuipn’zs = 22z — 339 — 11, x4 = —1621 + 2425 + 8,
dwulwyh |nénuip” 7 =2, 20 =1, a3 = x4 = 0,

q) pGnhwlnip |nénuip” z3 = 1 — 3z — 4xe, 4 = 1, dwulwyh (nénLip’
131:—1,292:1,1}3:0,.1}4:1,

n) hwiwywnql whhwiwwnbntih E,

B) hwdwywnpqgl ntop shwy (nwond’ 7 = 3, 20 = 2, 3 = 1,

q) pOnhwlnip |nénuip’zs = 6 — 1527 + 1029, x4 = —7 4 18z — 1225,
duwulwyh |ndnuip’'zy = x9 =23 =1, 14 = —1,

k) pGnhwanip (nuénip’zs = %(34901 — 1729 —29), 24 = %(2901 — 9 —2),
dwulwyh néndp'z = 2, o = 1 :175

(3 — 2x5), x4 = 0, |nuénLibbPh

1
3
1,0,0), (0,—% 0,0, 1)T}

&

Ny

\
wtjoo

22
57

D) pinhwonip (nonwip'ezs = 2 — 2y + S, 24 = —1 4 1321 — 1522,
dwulwyh |néndp'zy = 2 = 1, xg 183, = —%,
p) pUnhwGnip |nLénuip” =1 = —g + %m, To = % — 1—73334, T3 = % — $x4,

dwubwyh |ndnuip’zy = —2, 29 =2, 23 = 3, 14 = —1,
d) hwiwywnql wihwiwwknbih ,
h) ptnhwolnip |nénip'zs = —1 — 8z +4a2 x4 = 0, 25 = 1 4 221 — 29,
duwubwyh jnénuip 'z =1, 20 =2, a3 = -1, 24 =0, x5 = 1,
1) pGnhwGnip nuénuip’zs = 13, 24 = 19—3x1 — 229, x5 = —34, dwulwyh
(nénuip* 1 =1, 20 =8, 23 =13, 24 =0, x5 = —34 :
212.
w) hwiwyuwpgp hwdwwntinbih E, Gt A = 0, pGnhwGnip (nuénuib £ 21 =
—l(5$3+13$4+3) ——l(7+19$4+7)
) hwdwuwnqn hwdwmbnb[h E, Gpb A ;é 0, pnbwOnip (N6nLd0 £ 21 =
5)\ — 2133, To = 9’\5)\ 6 _ %2’}3, Ty = )\, @) hwdwlwpagp hwdwmbqb[h k,

bpt A # 1, pnhwnip nuénudb £ 2 = g&j\’\) gxd, To = 4(17A) + 4903,

Ty = %7

n) hquj)\quiLunqn hwiwwbnbh gwayugwd A-h nbwpnid: Geb A = 8, www
pUnhwinip (nuénudb b 2o = 4 4+ 227 — 224, x3 = 3 — 224, Gt A # 8,
www plnhwlnp |nendb £ 1 = 0, 20 =4 — 224, 3 = 3 — 214,

&) hwiwywpgp hwiwwbntih gwaywgwé A-h nbmpnuﬁ Bpt A = 8, wwuw
pUnhwlnip (nonuib £t x5 = —1, x4 = 2 — 21 — —acg Gpb A # 8, www
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pGnhwanip NénLdl £ 2o = %(2 —x1),x3=—1, 24 =0,

q) Gpt (A—1)(A+2) # 0 www hwiwywngb niah shwy |nénld’ z = z9 =
T3 = /\+r3’ Gpt A = 1, www plnhwOnip (néndG £° 21 = 1 — a9 — 23 ¢
A = —2 nbwpnd hwiwywngl wohwdwwnbnbih k,

E) tpt (A — 1)(A + 3) # 0 www hwdwywpgl nibh dhwy (nisnd’z; =
To = T3 = T4 = /\+r3 Gpb A = 1, www pOnhwGnip (nénudl £ 2 =
1—xzo —x3 — x4, A = —3 nbwpntd hwiwlwpgl wohwdwwbnbih k,

p) et A(A + 3) # 0 www hwdwywngb nbh dhwy |niénus’z = 227

A(A13)°
_ 3 2y _ .
T2 = /\2(;\\+;15)= T3 = % bpt A = 0, Jwd A = —3° hwdiwywnqgh
wlhwdiwwnbntih E:
214.

w) P+Q = M, PNQ-0 waynibwgdwht dwunphglbph Ghpwwnwpwénip-
Jn0a k,

pP+Q=M,PNQ =o,

q) P+ Q-0 Yuqugwé b wyl dwwnphgltiphg, npnbp gifuwygnp walyntbwagdhg
GGppl ginbynn L Gpwb gniquihtr ninhnbGph ypw nibG0 dhlbnyb vwppknp,
P N Q-0 a; £ ujuywp dwuinphgltph Gopwwnwnwoénipnilh k:

215. w) dim(Ly + Lo) = 3,dim(Ly1 N Lg) = 1, p) dim(L1 + L2) =
3, dzm(Ll N LQ) =2

216,
w) Qnuiwnh pwahup” {a1, az, b1 }: <wwndwl pwahup {2a1 + a2 = by +
by = (3,5,1)T},

p) Qnuiwph pwahup” {ay, as, as, bo}: <wndwl pwghup” {b; = —2a; +
as + as, bg = 5&1 — a2 — 2&3},

@) 9nwiwph pwgpup’ {aq, as, as, by }: <wndwl pwghup” {a; + as + a3 =
by +be = (1,2,2,1)7 2a1 + 2a3 = by + b3 = (2,2,2,2)T}:

223.

w) A =3, pwghup” {(1/2,1)"}A = —1, pwghup'{(0, 1)"},

p) A =4, pwahup’ {(3/2, )7}

@) A=V12, pughup{(3/v12,1)"}, A ==V12, pughup{(=3/v12,1)"},
n) uGthwywb wndtp snibh,

) A = 0, pwahup’ {(170)T7 (07 )T}>

@ A = 1, pughup’ {(170)T ( )
224.
w) A = 1, pughup’ {(0,1,0)"}, A = 2, pwahup” {(=1/2, 1, )T}, A =3,
pwghup’ {<_1= 17 1)T}'

P) A = 0, pwahup™ {(5/3,1/3,1)"},

1
1
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A= /2, pughup’ {((15 + 5v/2)/7, (-1 4+ 2v2)/7,1)T}

A= —V/2, pwghup” {((15 - 5v2)/7, (-1 — 2v/2)/7, )T},

9) A = —8, pwghup’ {(—1/6,-1/6,1)"},

n) A =2, pwahup' {(1/3,1/3,1)"},

B) A = 2, pwahup” {(—1/3,-1/3, )7},

@ A = —4, pwghup’ {(~2,8/3.1)"}, A = 3, pwahup™ {(5, -2, )" }:
225,

w) A =1, pwghup® {(0,0,0, )7, (2,3,1,0)T}, A = -2,
pwghup’ {<_1=O= 170)T}' A=-1 pwghup’ {(_27 17 170)}'

p) A =4, pughup’ {(3/2.1,0,0)7}:

230. w) (59049, 0,59049)7, p) (1048576, 1048576, 1048576)7

233,
15 30 75 150 375 750

2 _ 3 4 _ 5

A _<5 10)”4 _<25 50)’ A _<125 250)”4 -

1875 3750\
625 1250 ) °

1 -3 3 3 -8 6
234. A>=|(3 -8 6 |,A*=|6 —-15 10 |:
6 —15 10 10 —24 15

236. A =0, I:

237. A\ =0:

241,

w) tiptippwpph” (0.4667,0.3333,0.2)7,
snptppwpph” (0.4933,0.3067,0.2)7,
p) (0.519993,0.280007,0.2)7,

q) (0.52,0.28,0.2)7,

253.

4 3
5 1

w) P = ,P—lAP_<1 0),
L1 0 2
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0 10 000
QP=|1 01|, P1tAP={0 1 0],
-1 0 1 00 2
-2 0 1 3 00
mP=|0 10|, P'AP=|0 3 0
1 00 00 2
254,
w) ng,
1 21 1 00
pP=|13 3|, P'AP=(0 2 0
1 3 4 00 3
Q) ng,
—% 00 000
nP=|0 10|, PtAP=10 0 0],
1 01 00 1
&) ns
1 100 -2 0 00
(o110 a0 =200
Q)P<0011 , PAP = 0 0 30
0001 0 0 0 3

256.

1 0
10 __
w) AT = <—1023 1024)’
: —188 —378
6 __
R A _< 126 253 )
384 256 —384
q) A® = | —384 —512 1152
—128 —256 640
263. w) ng, p) wjn, g) ng,n) ng,b) ng,q) ns:
264. 15,/57,2v/13:
265. —73, V83, V367
266. w) Ns, p) ns:
267. —6, /35, 3V6:
5 VIO /5.
268. 15 V10 \/2:
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269. —4,/11,/21:

270. Uyn, bpt a = 0:

280. w) ~ 120.5%, p) 7, Q) 3:

281 w) (5,8)7, (5.7 (0,3, -7 (& 13- 1"
283. (0,1/v2,—1/v/2,0)T:

284. w) (2,2,1,0)7, (5,—-2,—6,—1)7,

p) (1,-2,1,0)7, (2 5,4,—17, —6)T:

285.

w) +(2/3,-2/3,—1/3,0)T FtitGwnGtphg npLt dGyp,

P) (1/27 _1/27 1/27 _1/2)T7 (1/27 _1/27 _1/27 1/2)T
286. (s, 3t,4t)T:

280, w) (I, YT gy (SO0 g YT g) (11,2, 15)":

13 ° 13
296. w) OppnOnpuwy sk (1, 0) ,(0,1)T, p) oppnlnniwy £, g) oppnGnpdiwy
sk, qénpbl Ywiywy t, n) oppnlnpiw sk, génptl Ywfujwy E:

297. w) OppnOnpdwy st:

(o) () (3

p) oppnlnpdwy k, q) oppnOnpdwy t:
298.

— < 2 3 )T ( 3 2 )T
w nGnpdwy sk: | — ; , , ,
nensnn V13 V13 V13 V13
p) oppnlnpdwy E, ) oppnanbuwy sk, uwywb oppngnbwy E: Lnpdwynpbinig
hGunn®

20v3 1 1\ (7 43\ (v 1 1\
<_ 3 ’_3\/5’3\/§> (%%%) (11’_11¢§’11¢§>’
rz})ggnpnunnljw[ k:
w2 (4D m(i _g) (22

o((3-30)  (440) w0

\/_

o) (4

D
D
=



e
Sl

300 {(100) (0% %)T,@,— )T}u
{(1,0.0)7.(0.0.)", (0 1,0}

301. {(f f) )T}:

302.
w) oppnlnnpiwy k, p) oppnbnnpdwy sk, onannnde{nnb[mg hGiwnn {xz, x, 1},

—1 x2 —2x+1
q) oppnGnpdwy sk, oppnnpdwynptintg htwn { N 7 }:

303. {<§,—%>T, <g 2—‘3/§> )

o{(Gma) (i) Goa) )

305. {1,v/3(2x — 1),/5(62% — 6z + 1)} :
306. w) Onpnlnndw E,

. 0 0 I 0 0 ) 1 1 5 1 1 .

=)

307.

lU) (172727_1)T ( 7 372)T7 (27_17_17_2)T’
R (L1, —1,-2)7 ,< 5,1 ,3>T

Q) (2,1,3, —1)T (3,2,-3,—1)T, (1,5,1,10)%:
308. . .

lU) (3\1/()1_0707\{%)_07()) 7( 7_2_\5/3707§>

O { (F£.0.4.0)" (Fo—F5) )

310. w) wyn, p) wyn, g) ns, n) win, &) wyn, q) ns:

322. X X
V22

w) P = piap= (4 Y)Y
1 L 0 2
V2 V2
V3 1
2 2

p) P = P—lAP:<8 0),
1 3 0 —4
2 2
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3 4
5 5 25 0
_ —1 _
q')P_ 4 3>7P AP_(O _25)7
5 5
SR
25 0 0
nP=| 0 1 0]|,P1tAP=|10 -3 0
0 0 =50
3 4
0_
323. ° °
1L U R T
V2 V2 V3 Ve 2
1 2
1 1 1
0 0 1 B
1 2
41 = 0 X 0
q) P = 00 75 Vi |, mP=|"Y5 V5
1 2
10 0 0 0 @ 0 _lﬁ
01 0 0 0 %= 0 N

324. w) ng, p) wyn, @) ng, n) ng:
325. (2,-2,-1,0)T, (1,1,0, -1)7:

326. S+ =1in{(0,0,1,0)7,(2,-1,0,1)T},

(SH)+ =1in{(1,2,0,0)T,(0,1,0,1)T}:

327. (0,2, 2, 5T

328. (2,5, 9T

329. (1,-1,2)":

330.

w)
R(A) = 1in{(1,0)7,(0,1)T} = R2, N'(AT) —m{(o 0)7 }
N(A) =1lin{(-3,0, )T}, R(AT) = lin{(1,0,3)7,(0,1,0)T},
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R(A) =lin{(1,0,1,1)",(0,1,1,2)"} = R?,

N(ATY = lin{(-1,-1,1,0)T, (-1,-2,0,1)T}

N(A) = lln{(_lv _1707 1)T7 (07 _17 17 O)T)7

R(AT) = 1in{(1,0,0,1)T,(0,1,1,1)T} :
332. y = 3a; — 2a2 = (1,—1,-1,5)T, yt =(3,0,-2,-1)T
333. y =2a; —as = (3,1,-1,-2)7, yt =(2,1,-1,4)T
334. y = (5,—5,—2,—1)T, yt =(2,1,1,3)T:

w) uywpywn dwwnphglbbph Gopwuwnwpwdénipinlln,
p) upituinphy dwunphglbtiph Gopwwwpwénte)nilp:

337.
w)z=(1,-DT, pz=(2,-217T:
338. T'(t) = 30.9306 + 2.0463t :

1,
)
339, T(t) = 33.3426 + 2.37757Int :
340. T'(t) = 30.9622 + 1.98957t + 0.019944¢> :
341.
w) 3 + 22 : Uhghl pwrwyniuwh( uluwip® &
p) 4 — 22 : UhohU pwrwyniuwht ufuwp® 2:
343.
w) 1.3 + 0.6z,
P 5 + 2,
) 1.75 — 0.65z,
n) —% + 2x :
345.
Ry p———
p) g(z) =~ 0.1945 + 6,
q) g(x) ~ 0.1148 + 0.6644x:
346.
w) g(z) = 1.522 — 0.6 + 0.05,
p) g(z) ~ —0.0505 + 1.31222 — 0.4177z*

347.
w) (-1, (11,-8)T, p) (1,547, (5,—6,1)T,
q) (=14, -7, (1,1, :

348

w) wyn, et a = 0, p) wyn, Gt ¢ = 0,9) wyn, n) ng, &) wyn, q) ng, k) ng, p)
ng, @) wyn, d) wyn, h) wyn, 1) wyn:
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349. n =4, m = 3,
350. n=2,m =3,

(i)
352.T<>

~1.9 9)T (4, ¢, )
12,47, (~2, —1/

RN
(3)7(5)-()
|

w) R3, p){} q) {a x+agx2+a3x3:a,ag,ageR1},
! L {(t.H)T;te R

-
~
=
S
—
8
S
—
m
:U
\_/'_Q

365. w)N( ):{0} :R P) {( 47_271)T}={(170)T7(071)T}:
366. w) \'(T) = {0}, R(T) = K%, p) N'(T) = {o}, dim(R(T)) = 2
367. p(z) = aop
368. p(x) =ap + a1z +a
2

2%, N
369. din (N(T)) =2, dim(R(T)) = 1,
shentyh pwahup® {(1,0,-2)7, (0,1,1)"}:
371. w) dim(R(T)) = n, p) dim(R(T)) <n
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387. n?:

388. nm:
2 —11 6 1 6 11 5
30. w) [ 1 -7 4|, p=|—-12 13 10
2 -1 0 6 -5 =5

391. 2Lwihnfunipjwl dwuwnphgh ¢—npn ynilp pwnugwsé t vy, - -, v, pw-
ghuntd u; yywnnph Ynnpnhbwunbbphg:

20/3 —-5/3 5
392. | —16/3 4/3 —4

8 -2 6
a b 0 0 a 0 ¢ O
c d 00 0 a 0 ¢
33. (L= | g 4 p| M=} o a0
00 ¢ d 0bo0d
2 1 1 1
0 2 2 ch
0 0 2 C?
394.| 0 0 O cs
0 0 0 crnt
0 0 0 2
395.
0 1 0 0 0
0 0 2 0 0
0 0 0 3 0
w)
0 0 0 0 n
0 0 0 0 0
0 1 0 0 0
0 0 1 0 0
0 0 0 1 0
P
0 0 0 0 1
0 0 0 0 0

0 1Y,
396. <_1 0)'
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M w
407. <—29.5 —25)'

0 —b3 b
413. bs 0 —b
—by b1 0
414.w) wyn, p) wjn, et a = O:
415.
w) f1 = (17170) f2:\/;1_8<1’_1’_ ) f3 = %( _271)T7

P fi=32.2D7, fo=12-1,-2)7, f3=3(1,-2,2)7
9 0 O
0 18 0
0 0 -9

417. T* = -T
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11 3
422. | 0 5 -1

2 7 =3
20 —14 5
423. | 40 —-30 11
55 —43 16
430.
s s 1 5 11 1
w) ¥y + Y3 — Y3, T1=Y1 — 2¥2 + gYs T2 = Y2 = gy T3 = S,

1
P)Z/%+y§—y§7 T 252/1 + Y2, T2 = Y2 + Y3, T3 = —Y2 + Y3,

Q)y%—yg—y§>$1=yl—2/2—y3, To =Y1 + Y2 — Y3, T3 = Y3,
M yi + 5 — 3.

1 5 1
Ty = 5\/52/1 - g\/gyz + g\/gysy
1 1 1 1
xTg = —g\/§2/2 + g\/gy:s, x3 = g\/§y2 + §\/§y3

3 1 1 1 1
6) yi + 5 —y3, v1 = —qY T g + 6\/52/37 T2 =5 + 5Y2:

1 1
T3 = 52/1 + 52/2,

QYi— Y3, T1=Y1 — Y2 — Y3, T2 = Y1 + Y2 — Y4, T3 = Y3, Ta = Y4,
b vi +v5 —v3 — vi,

1 1 2 1
1 3\/§y1 15\/ 5o + 85\/853/3 =30 V6294,

1 6 3
= — 1 _—— - RS 2 .
X9 5\/ 5y2 85v85y5+ 629\/6 93/4,

1 6 1
o = — « _— 2 N = — 2 _
T3 17\/85y3 -+ 629 \/6 93/4, Ty 37\/6 9y4

431.

w) A > 2,p) [N < /5/3,9) —0.8 < X <0, n) Unwhuh A—h wndtipltn
squ,
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t) Wnwhuh A—h wndtipttip sjub:

432.
w) 3y7 + 6y5 + 93,
2 1 2 2 2 1
T = §y1 - 53/2 + §y3= To = gyl + 53/2 - §y3=
1 2 2
T3 = —53/1 + gyz + §y3,

p) 9y7 + 18y3 — 9y3;

= 2yl +3 2 1ys, To = —12/1 + 22/2 + 22/3,
T3 = §y1 33/2 + §y3,
@) 3yi + 6y5 — 243,
1 1 1 ! 1 1
Z1 \1/—311+ \562/2+ \/§y = \/gyl \/6y2+ \/52/37
T3 = %3/1 - %ym
m 5y7 — v5 — 243,
1 1 1 1 1 1
Ty = \/5211 + \/62/2 + Ey:s, Ty = ﬁ?ﬂ + %92 - 753/37
T3 = %yl - %ym
6) 9y? + 18y3 + 18y3,
1 2 2 2 1 2
1= g 3 + 3Ys: T2 = Y1~ Sl 33,
2 2 1
T3 = 3l + 3¥2 + 3 Y
) 3yi — 615
22/1 + = \/_2/2 + ﬂys, Tg = ;211 - 2—\3/52/27
2 \/§ 1

T3 = 52/1 + ?Zn - ﬁyi’):
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433. w) A < —20, p) A < —0.6:

434 wyxr = -2, y=-3,pxr =2,y =1

435. w) 5+3i, p) —3—7i, q) 4—8i,n) —4—5i, b) 19+ 144, q) — 5 — L
436. w) 2+ 37, p) —1 —22,q) —2+ 94

437. w) k1 = =5,k =3,p) k1 =3,k = 1:

438. w) 2120 = 3+ 3i,2] = —9,25 = —2i, p) 2120 = 26,27 = —20 +
480,23 = =5 —12i,q) 120 = & — i, 2§ = (-3 +4i),25 = —6 — 3u:
439. w) 9 — 8i, p) —63 + 161, q) —32 — 244, n) 22 + 19::

440. w) 1+ 18i, p) 44, q) 7+ 17i, n) 10 — 114, &) 14 — 54, q) 5 + 4,

k) 13/2 —1/24, p) 11/5 — 27/51, p) 4, d) 52i:

441. w) 2, p) —1, q) —i:

1
442, w)iﬁ(l—l—i),p) +(2—14),09) £(3—2i),n) 21 =1 — 2i, 29 = 34,
B) 21 =5—20,29 =20, 21 =5 — 34,29 =2+, ) 2 = £,

mT+2mk

pz=¢e " , k=0,n—1:

443

w) 5(cos 0 +isin 0), p)cosf +ising, @) 2(cos 7+ isin 7),

n) 3(cos(—Z) +isin(—%)), &) v2(cosZ +isinZ), q) \/§(COS(—41) +
isin(—7%)),

E) 2(cos 2 +isin %), p) 2(cos 3 + isin 2F),

P) .2(co)s(—%”)+z' sin(—2)), @) 2(cos(—%)+isin(—%)), h)2(cos Z+
zsm% ,

D 2(cos 3F + isin 3T), fu) 2(cos(—2F) + isin(—2F)), 6) cos(—a) +
isin (—a),

U) cos(5 — a) +isin(§ — a):

444, w) 2°0, p) 2150 q) 230, n) -2, &) 2%

445, w) 3+ 4i, p)5— 12
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446_w)<1+6z‘ —3+7i> )<3—2¢ 6+5z’>

348 3412 3—5i 13+3i
3430 245 O+i 1242\,

q)<9—5i 13—2@)””(18—2@' 13+¢>'

49,

w) 22 +9% =1,

P)unnpnhluwnbtiph uygpbwytinhg nnipu Gynn Swrwauyp, npp wpughubtnh
wrwlgph npwywl ninnnipjwl htn Yuqinid t /3 woynd,

Q) $2+y2 34, n) (96—1)2+(3/—1)2 <L) (z+3)+(y+4) <25,
q)4<;c +y <9,t)1§x +(y—2) <4,plzl <1,p) |y =1,

4o 4 40?4
)i+%:1,h)%—%—1l)o<y<1

0w ki ik E s
z%_,—?), 3 — 23\2/§,n) \é§+z§,‘é_+z —1, &) % %

@ —1+iV3,V3 44, —vV3—i,1—iV3:
451, w) —1 + i3 1 By py 4l 4B gy,
453,

wy [ 1+ 0 i
7+9 —6+6i —16— 16i

) 6i L4 22 —T1 24107
D\ 65 5-9i )0

—5—4i 6-—8;
9—¢ —-1-—4

455. w) 1 —i, p)—1+8i, g —5—3i, n)5+17i, &) 7+09i

q) 7+ 9

456.

“‘)A_<0 )= 0 ) e )4 A

p) A57 :A.Alg% :A?)
q)An:A,n:1,5...,4]{;—|—1’A":A2,2,6,"',4k+2,An:AS,TL:
3,7, 4k +3, A" = A* n =4,8, - 4k:

457.

Y A ¥
w) A7 = 3<—2+i 6)’

P) hwywnuwndbih sk,

134+13i —8+12 —33—22i )<6+2¢ —11+19i>

—-1+6: —9-—251
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2 0 0
PAT=310 1+i 0
0 0 1—1
458. w) —2 — i, p)i
459.
w) vy =i,22=—4,p)xr =1+i,20=1—14,
Q) x1 = 2+zx2—2x3—1—2 Nz =1z =013 =—0

460. UJ) T = (1+Z)t,]}2 =1, p) Tl = (1+Z)t,]}2 = 2
461. 1 = —(1 — i)t,xo = —it,x3 =1
462.
w) (3, —i,—2 —14,4), p) (34 2i,—1—2i, -3+ 5i, —i),
Q) (=1 —2i,2i,2—4,—1), n)(=3+9i,3 —3i,—3 — 6i,12 + 3i),
6) (=3 +2i,3, -3 —3i,4), q (—1—5i,3i,4,—5):
463. (2 +14,0,—3 + i, —4i):
464. C1 — —2—2',62 :0,63 =2—1
466. wjn:
467. ns:
468. w):
469. p):
470. w
471. w
472
w) (3—20)u+(3—d)v+(1+2i)w, p)(2+i)ut+((—1+i)v+(-1-i)w,
q) Ou + 0v + 0w, n) (=5 —4i)u+ (5 — 2i)v + (2 = 4i)w:
473. w) wjn, p)ns, Q) wn, n)ng
474. f — 39— 3h =0:
475.
lU) (_1 - i? 1)Tv p) (17 17 _Z')T’
q) (3+6i,—3i, )%, n) (5/2i,—1/2,1,0)T, (-1/4,3/4i,0,1)T:
476.
w) )\1 = 2+3’L,>\2 :2—3i,)\3 = 1,
(3/4—i3/4,5/4—i3/4, 1)1 (3/4+1i3/4,5/4+i3/4, )T, (1,2,1)7,
P) AL = 4, Ao = 4, A3 = 2, (07 0, 1)T7 <_/L7 L, 0)T> (27 1’0)T,
Q) A1 =iV14, M = —i/14, 03 =0,
(=3/54iV7/5v2,1/5 £i3V7/5v2, )T, (3, -1,2)7,
n') )\1 :i7>\2 = _Z'a)\3 = 17
(=1/24+d,1/2—i/2, )T, (=1/2 —i,1/2+i/2, )T, (=2,1,1)T:
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e ()= (7 5)6)

2 i
14 | 2
479.w)<2—22>,<8>,p) 14 2i ,<1>:
—1 45

480. [in{(0,0)}:

481. w) 2:, p) 37:

484. w) 4 — 4i, p) 42: 485. w) ns, p) ns, q) ns, n) ns, &) wyn:
486. -9-5i:

ns:
489. w) 3v/10, p) v/14:

490. w) 7\/2, p) 2V/3:

491. w) —i%, p) s4wh wynwhuh wpdtplbp:
492. w) wjn, p) wn, @) wjn, n) ns:

493. w) ng, p) wn, q) wjn:

495. w) {(m‘f—l—o)T( 3{?0,\/il_O)T},p){(i,O)T’(O,—i)T}:

496 | . | . T

w){(ﬁ,%,%) (&%) (& m-%) }
T . T

p) (i7070)T7 0 \;;_37_\/2;_3) 7(07\/2;_37\;;_3) }

) ) —21
-2 4 5—1 ) .
w)<1+i 3_i 0 ),p)<1+z' 5+'7z 3
—1—1 7 1

-7 a1l a1
q) 0 |.n) | a2 a2

504. w) ng, p) wyn, ) ng, n) win, n) wjn:
505. k =3+ 5i,l =i,m =2 — 4i:
506. w) wjn, p) wjn, g) ng, n) ng, n) ng:
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met=101 0], Bler=[0 e ¢
0 0 &2 0 0 e
533. w) e, p)e !
535. mpn pwqiwwwwnynid L mp(n — 1) gnidwpne:
536. (k — 1)n® pwgiwwwwnynid L (k — 1)(n® — n?) gnuiwpnua:

543A:<i ?) (8 adbbc>i

544, $1:—2, $2:1, $3:—3
545,

w)zry =3, x0 = —1,
p)$1:—1,$2:1,$3:0,

Q) r1=—-122=1 23 =0,
nNry=-3, ro=1,23=2,24=1:

546.
w)r, =—8, x0=3, 3 =—7, x4 =06,
P)x1 =5, =—T—24, 33 =3 — T4, T4 = T4 :

548. <wpywynp E thnfutip A dwunphgh Bpypnpn L Gppnpn winntipp: Uunwig-
Jwd dwunphgl niah LU-yGppniénieynil, npunkin

1 00 1 1 3
L={21 0], U=|0 -1 -2
2 01 0 0 -1
549.
10 2 1
wi=(i1) =5 5)
1 00 2 3 3
pL=]1010 U=105 7 |:
3 01 0 0 —1
550.
10 35 01
wi=(51)0=(33) 7= (1 0)
10 5 3 01
=5 1).0=(37) 7=(14)
1 00 2 3 3 010
qQlL=|010)|,U=({05 7 |,P=|100
3 01 0 0 —1 0 0 1
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