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XOC OIIEPATOPHU HUJIBITOTEHT BA
XOCMAC OHEPATOPJIAP OPKAJIM EMNIII

Maskyp makonaoa xap KanOaiu HUIbNOMEHM OVIMA2AH XOC ONepamopHU
HUILNOMEHM 8a XOC ONEPamopiap myepu UUUHOUCU KYPUHUUUOA S20HA YCYI
ounan ughooanrawt mymxuuaueu ucoomnanean. ILllynuneoex, Hurbnomenm
onepamopiap xoc Kuumamiapu Oapuacu Holea meHe OyIuwmu 8a aKCUHYA,
onepamop bapua Xoc Kutimamiapu Hoxea meue Oyaca, Oy onepamop
HUILNOMEHN ONepamop dKAHAUSU KYPCAMULOU.

onepamop,  onepamopnap  KOMHO3UYUACY,  HUNbNOMEHM  Onepamop,
HUlIbNOmenm onepamop 6ananoiucy (UHOeKClu), Xoc Oonepamop, X0ocMmac
onepamop, onepamopiapHune mypu UueUHOUCHU.

Ymapoe Xaouoynno Paxmamynnaesuu,
Fouuonazapos Xaouoynno Paxmamynnaeeuu
I'ynucmon oasnam ynueepcumemu Kamma yYKUmysuuiapu

KU PHUILI

UnsnkiM akcIaHTHpHIUIAp Ba n3oMmopdusmiap MaBlycuaa Ourra K MaiiioH yctuaa Kypuira
YU3uKIU  pazonapHUHr @V —W  UYM3MKIM aKCIAHTHPUII MOHOMOP(QHU3MH, >3nuUMOp(HU3MH Ba

nzomoppusmu ypranunagu. Arap V=W Oynca, ¢:V ->W 4YH3UKIM aKCIaHTUPUII oreparop aed
atanagu. Yu3uKiIu omepaTop MaTpUlacH TYIIyHYacH KHUpUTWIMO, Oa3uc y3rapraHia omnepaTop
MaTpPHUIACHHUHT Y3TapyIu A(E,e') = C_lA;e)C bopmyra Guan anukanamm, 6y epra C — () Gasucnan
(e') 6asucra YTUI MaTPULIACUANDP.

Ym0y TagKUKOTHUHI MakcaJld — HWIBIIOTEHT OIlepaTopyiap CHUHQUHM TaJKUK KWIMLI OpKalIu
oneparopuap tymiamu O 0 (V ) HU TacHHU( AL

TaagKMKOT 00bEKTH Ba KYJIJIAHUJITAH METOAJIap
TankukoT 00BeKTH — omepaTopiap TYIUIAMU Op (V ), XyCycaH, HWIBIIOTEHT ONEepaTopiiap, yIapHUHT
XOC COHJIApH Ba XOC BEKTOPJIAPH.

Taakukot Metoau. Ymly umarn 60ab3u TeopemMa Ba TaCAWKIAPHUHT MCOOTH]IA, aCOCaH, MAaTEMaTHK
WHIYKIHS METOUIAH XaMJla MAHTUKHUHA KeNTUPHUO YUKApUI YCYTUAaH camapainu Goiiatanuaaam.

OJ/IMHraH HaTUKAJIap Ba YJIAPHUHT TAXJIUJIU
Oneparoprnap Tymiamu Op (V) HM anreOpauk Ty3uiIMa, (0 Ba |/ ONepaTOpIApHUHI KOMIIO3ULUACH

Yo@ HUM yJIapHUHI KynaWTvacu I/ -¢@ 1e0 aTaiiMu3. (0 ONEpaTOpHMHI M  Kappanu
KOMITO3UIUSICUHU YHUHT M — napakacu 1e6 araiMus:
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Qogo..op=0
%,—J

m mapma

Masbnymky, o, ff € K xamaa M; Ba M, Harypai comnap y4yH yimoy MyHOcabaT YpUHINIUD:

(ap)™ (Bo)™ =a™ g™ ™. (1)

-1
(0 X0CMac OIepaTop yuyH () ~ TECKapH OIepaTop aHUKJIAHTaH Ba

m Y1 -1 \m -m
") =] =0
Arap @ xocmac oneparop 6yica, y xonga uxtuépuii M; Ba M, OyTyH cOHNap Xam/a HOJIJaH (apKIu
a, f € K yayn (1) MyHocabat yprmmmmp. Xycycan, ¢° =1.

1.1 — Tabpud. Arap ¢ oneparopHuHr Oupopra M (m > O) - Japa)kacu HOJ OINepaTop q)m =0
0yica, (p onepaTop HUIBIOTEHT OLIEPATOP JACHHUIA/IH.

(op =0 IIAPTHU KAHOATIaHTUPYBYM JHI KMYMK [0 COHM () HMIBIOTEHT OIEpaTop OajaH UIMTU
(MHAeKcH) aeruianu.

%
1.2 — TacAMK. (0 HUIBIOTEHT omepatop Oamanmmary P ra tenr Ba & €V Bekrop yuyH

1 - 1 - 9 - -\ -
(Dp_ a | # 6 6yica, y xonna gop_ a |, ¢p_ al,.., @ a|, a BekTopaap CUCTEMACH YU3UKIU

APKIUIUP.
Ym0y TacauK Ba yHUHT HCOOTIAaHUTIIH/IAaH OCBOCUTA KyWHJaTd HATH)KA KEJINO YUKAJIH.

1.3 — naTmka. HunpnoteHt @ € Op (V) oneparopuunr Gananmuru V. daszo Yiruamugan Karra sMac.

1.4 — tacauk. HUnpnoTeHT onepaTOPHUHT Xap KaHIail X0C KHHMaTH HOJITa TEHT.
By Tacmukeum Kywaiitnpum mymkuH.  f (ﬂ) = det(A — ﬂ.E) XapakTepucTuk Kymxaguuar K

MaiiJIoHra Kapaluid Xap KaHJaid WIAW3U (P ONEPaTOPHUHI XOC KUMMaTu OynumuiaH ymoby TacauK
Kennb YuKaau.

1.5 — Tacauk. Arap (0 HUIBNOTEHT oreparop anredpank énuk 6ynran K maiinon yeruaa Kypuiran

V' Bextop Qaszora tabcup Kuica, (xycycan, C maiinon ycruna kypuiaran V. Bektop (asora Tabcup
KMJICA), Y XOJI1a YHUHT XapaKTepUCTUK KYIIXaJUHUHT Oapya Wilu3Iapy HOJIra TeHT OYinaau, sbHU

f,(4)=(=4)". (2)

1.6 — Tacauk. Honmac xakukuit V' (asona Tabcup KuiyBuM Xap Kauaail (0 oreparop 6up yayamiim
€KUM MKKH YI4yaMIIi MTHBapHaHT KUCM (pa3ora sraaup.

By Tacauk Kyliunaru jeMmaaad 0€BOCHTA KETUO YK M.
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1.7 — nemma. A= +1f xommnexkc conn xakukuii V (a3osa TabCHp KWIyBYM () OIEPATOP
- >
XapaKTePUCTUK KYTXaIHMHUHT WIM3M OYICHH. YHAA myHaai uusukmm spxau a, b eV sexropnap

MaBxyJ 6yu0,

oynanu.

Arap o =0 6ynca, Honmac xakukuii V' dasona ¢ oneparop 6up yiuamiu MHBAPHAHT KUCM (asora,
a # 0 6ynca, Honmac xakukuit V' dazona ¢ onepaTop UKKH Y14amiid MHBAPMAHT KMCM (asora ora.
1.8 — Tacauk. Xakukwii ¢azona TabCHpP KHIYBYM HWIBIIOTEHT ONEpaToOpu YUyH (2) bopmyna
YPUHIUAMD.

Mpucon. CranzapT HWIBIOTEHT OllepaTopra IMKIMK OIepaTop MHCON OYiaaau, 4yHKH (0 LIyHJai

-> - - - - - -
oneparopku yuunr yuyn V dasona €;,€,,...,€, 6asuc maexyn 6yim6, ¢ € =0, ¢/ e, [=¢,

- - - -
Qe |=€, .., ¢ €, =€, MmyHocabar ypunnu OYnagu. Iluknuk Ga3uc ne® aramryBdyu Oy
Oasucaa (0 oneparop MaTpuIacH KyWuaaru KypuHuUILTa sra Oynaau:
010 .. 0
001 .. 0
0 00 ... 0
0 00 ... 1
0 00 .. O

1.9 — TacauK. (0 HUIBNOTEHT omneparop OanaHAIMrH (Ha3OHMHI yauaMmura TeHr Oynranaa, Qakar Ba
dakat 1y xonga ¢ oneparop LUKIMK orepaTop O6ynanu.

3HI[I/I 6y HIIJaru acoCui Ma3MyHHU OCITHIIOBUH TEOpECMa Ba YHUHT HCOOTUHH KCITUPaAMU3.

1.10 — Teopema. Xap KaHJall XoC (HUIBIIOTEHT OyIMaraH) () ONEPATOPHU (); HUIBIIOTEHT Ba (),
XOCMac OTEePaTOPJIAPHUHT TYFPU HUFUHINCH KYPHUHHUIIN/IA ATOHA yCyJ1 OMIaH TaCBHPJIAIl MyMKHH.

Teopemanu Oup KaTop €épaamuu JeMManapaad Qoiifaranud NcOOT KUIaMu3.

Jlactna6 wmmm, M marypan comn yaya M™ =Kero™, N™ =1Im¢e™ ne6 6Gemrmmamman
OonuaiMus.
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1.11 — nemma. a) M M kuem daso @ omnepaTopra HucOaTaH UHBAPUAHTAUD;
b) M m c M m+1;

V) arap M™ =M m-+1 6ynca, y xonga M med M ™2

e fef)

- -
b) oxopumarm wucborra kypa XeM™ =Kerp" = xeM™ =Kerp™, g
p yp Q Q
M m c M m+1 ,
V) Tacaukau uc6otmam yuyn, D) Tacomkra mysopux M Mt v M2 MyHOCa6aTHH TEKLIUPUII

o 2 Y N
erapma. X € M ™ 6ycun, sern @ | X |= 0. Vuma

m-+1 o . m+2 o _ ~ o m+l _ m
o ol X||=0 X|=0 2> ¢/ X|leM™=M".
Jlemak, @ q)(xj =0, spr1 X € M™* . Byngar M ™ < M ™. Jlemma uc6or 6.

m
1.12 —nemma. &) N kucm haso ¢ oneparopra HUCOATAH HHBAPUAHT/IUD;
b) N m c N m+1;
1
V) N™ =N renrmk M™ =M ™ tenrmuxka sxsusanent;

g) arap N™ = N™ 6¥ca, y xomma N™=N™2,

1.12 — nemma ucooru. Jlemvanunr @), D) Ba ¢) tacmuknapu 1.11 — nemmanunr moc @), D) Ba V)

TacauKIapu kabu ncbotnanaau. bus ¢akarruna reMMaHUHT V) KACMUHHU HCOOTIIaliMHU3.

Nxtuépuit Hatypasn ) COHM Yy4yH

dim Kerp® +dim Img® =dimV &mu dimM P +dimNP =dimV (3)

MyHOca0aT YpuHIM OYVIHUIINIAH JeMMaIaru V) TaCAUKHUHT UCOOT KEJINO YMKAIH.

1.13 - aemma. Arap M™ =M ™" 6ynca, yxoma V=M™ @ N™ 6¥namu.
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1.13 — gemma ucéoTH. (3) mynocabarra xypa, dimM™ +dimN™ =dimV 6ymamm. demax,

- -
MTAN™ = {0} TeHIMKHAHT Ypuran 6ymumman rekmmpum erapmd. X € M™ (TN™ Gyncun.

-

- - - -
YHna (pm [ Xj = 0 6ynamm Ba mynnait Y€V Bekrop MaBkynKH, (om ( yj = X O6ynanu. [lemax,

o) o((3))- )

BN

6ynamm, sean Yy € M 2™ = Ker (pzm. 1.11 — nemmanunr b) Tacamrura xypa, M =M™ =
%

MM =M™ = = M™™ =M gpqu M™ =M2" oymamn. Jlemak, YeM™ =

(pm(y) =0 Ba (pm(yj: X = X =0.Jlemma uc6or 6ynau.

1.14 — nemma. Arap M™ =M™ Gynca, y xonna ((0 | M m) — HWIBIIOTEHT OIEPATOP, ((0 |N m) -
3ca XxocMmac orneparop 0ynaau.

1.14 — nemma ucOOTH. ((0| Mm)il\/lm —>M™ omeparop M™ Tabpudura xypa, M=1 na

o o m
HWJIBIIOTEHT OIEpaTop Ba YHUHT OamaHanurd M maH karra OyiMaiaw. ((p| N ) OIepaTop Xocmac
9

N
OYIMIIM  y4yH YHHHT  SIPOCH Kel’(¢| N m)z {0} oymamm  erapmu. X € N™  yuym
- - - -
((0| Nm(xj =0 éku (p(X)= 0 6¥yncun.
I 1 1 2
Vuma X e Kerp=Kerg ' =M"cM* c..cM" 6ynam.

- - - -
Jlemax, Xe N" N M™, 1.13 — nemmara kypa X =0 &kn Ker((0| N m): {0} oynanu. Jlemma
ucoot 6ynau. DU TeopeMaHH ucOoTIaiMu3.

1.10 — Teopema ucdoru. Arap M™ =M™ 631ca, y xonna () ONEpaTOpPH HUJIBIIOTCHT ((0| M m)

oIepaTop Ba XOCMac ((0 | N m) orepaTopJapHUHT TYFpu MuruHaucu 6yiumm 1.13 — nemma Ba 1.14 —

JEMMaJIaH KeMnb InKa/IH.

Arap M™ =M™ 6y1ca, y xomma 1.13 — nemmara kypa V =M™ @ N™ 6¥namu. 1.14 — nemmara
o m m o

Kypa, (§0| M ) — HunknoTeHT oneparop, \@ | N ) — 5ca XocMac oreparop 6yiaiu.

- e - -
Vxtuépuit X €V Bextop yayn X =X+ X, 6y1m6, X, € M ™ Ba X, € N™ 6ynamu. Vima
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8ot o)) o)
:((¢|Mm)+(¢|Nm))[;)

HleMak, (p oniepaTopHH (P = ((p |M m )-i- (go |N m ) TYFpU WAFUHIU KYPUHUILNA TACBUPJIAII MYMKHH.
@ =@, + (, TaCBUDHHUHI STOHAIMIHHM ucOoTmaliMu3. Papas kumaimk, V =M; © M, 6yu0,
(¢)| l\/ll) — HUIBIOTEHT OIIEPATOP, (q)| M 2) — 3ca xocMac oneparop 6yacun. Arap M™ =M ™

6yca, y xoma M; =M™, M, = N™ 6ymiummnn x§pcaramus.
- - -
((0| Ml) onepatop Gamanamrun P 6yncun. Y xonaa VX € My sexrop yuyn ¢P| X |= 0 6ynanm,

%
span X € M P 6ymi6, M; M P =KergP. 1.11 — nemmara xjpa, MP =M™ 6ynam. Jlemax,
M,cM™,

H
X € M, 6yncun. ((0| M 2) OIIEepaTop XOCMAC OYNraHJIMIY YUYyH YHUHT UXTHEPUM YEKIM Japakacu

> m
XaMm xocMmac omepartop Oynamu. Xycycas, (¢| |\/|2) XaM XOcMac omepaTopAup. XocMmac ornepaTop

H
siumopdusM  OynummHKM  MHOOatra oncak, wyHmaii Y € M, Bektop MaBxyaku, y y4yH
- ml ™ - — - -
X = (¢| M 2) y| éku X=¢"| Y| ékn, Ba Huxosr, X=0"| Y |elme™ =N" 6ynamn.

Jemak, M, = N™. Bymman dimM,<dimM™ sa dimM, <dimN™ 6ymum kemm6 unkamm.
(3) MyHOcabaTra Kypa,

dimM,+dimM, =dimV =dimM™ +dimN ™.

Byunan oca dimM; =dimM™ sa dimM, =dimN™ éxu M; =M™ Ba M, =N™ 6ymumm
kenu0 ynkaau. Teopema ucOot 6ynau.
IOxopuaa ucOoT KunTran TeopemManan QoiinanaHuod, Kyiuaara TaCAUKHA UCOOTIIAall MyMKHH.

1.14 — Tacamk. Arap () oneparTop XapaKTEepHCTHK KYNXaJUMHUHI Oapya MJIU3J1apy HOJTa TEHT OYica,
y X0JIJa (0 HUJIBIOTEHT ONEPaTOPAMpP.

XyJ1oca

Ym0y umiia HUIBIOTEHT ONepaTopiiap XapaKTepUCTHK KYNXaJAUHUHT WIAWU3JIapH YpraHWwIIu Xamja
HWJIBIIOTEHT OINEPaTOp LMKIUK ONepaTrop OYIMIIMHUHT 3apypHil Ba €Tapid IIapTH KEITUPWIIU. DHT
acocuiicu, Xxap KaHjaail Xoc ONepaTopHH HUJIBIIOTEHT Ba XOCMAC ONEpPATOPIAPHUHT TYFPU WHFUHANCU
KYPUHUIIN/A ATOHA YCYJI OMJIaH TacBUpPJIAIl MyMKHH KAHJIUTH UCOOT KUIIMH/IH.
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