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Kupu

Kagpnap tanépnam Mwumil AacTypuja OJUMKA TABJIMMHHUHT ACOCUU

Makcaau 0030p UKTUCOAUETH MIApOUTHIA pakoOaTdapAoll, IOKOpU MallaKalld
MyTaxaccucnap Tanépnamgan uobopar kKwinb Oenrwianrad. Iy makcamgnu
amainra olMpuIlga Oyiakak MyTaxacCUC OWIMM Ba KYHHUKMAJIAPUHHUHT
MyCTaXKaMJIUTH, yJlap srajiaraH OMJIMMHUHT aTpodinya YpraHuiraHu KaTTa
axaMuAaT KacO 3Taju.
PecnyOnukamus [Ipe3nnentn Hcaom AOnyranueBu4 Kapumos
alTraHJIapUIEK “..MaMJIaKaTUMHU3HUHT oo WIMHN- TEXHUKAaBUU
caloXusTHAaH KeHr ¢oijanaHrad Xojja, IKCaKk TexHoJoruss Ba (daH
IOTYKJIapUTra acocllaHTaH WIUIa0 YUKApUII — COXallapu-aBTOMOOUJICO3JIHK,
CaMOJIETCO3NIUK, ~ MHUKPOOMONOTHUS,  DJICKTPOTEXHHMKA  Ba  DJIEKTPOHHUKA
caHOAaTJIapUHHU, TEJICKOMMYHHUKAIlMs Ba 3aMOHAaBUM axOOpoT TEXHOJIOTHS
BOCUTAJIAPUHU TE€3 Cypbariapia PUBOXKIAHTUPUII® YYyH CaboOK oJaéTran
xap Oup maxc y3u VYprauraH TabJIUM Ma3MyHHHU YYKYp aHrJali Ba
xaérna amManuérra TaTOMK Kuia OJHUIIN Kepak.

Mabiaymku, 0apkamMOid HWHCOH IMAXCHUHT IIAK/UTAHWIIKA —OeBOCHUTA
y3IyKCU3 TabJuM KapaéHunaa amanra omaau. lllynmait skan, xap xabxama
MyBoddakusTra  OPUIIMIL,  SKyMJaJaH, OKOpU  Majakaiud  Kajpiap
taii€pnamga “MuuMii  JacTyp ’HUHT YpHH Ba axamusiTd Oekuécaup.
V36ekncron Pecriy6iukacu Ilpesunentn W.A.KapumoB Ounuil MaskJIMCHHHT
XIV ceccusicua cy3naraH HYTKWAA Kaapjap TaW€pJlalllHUHT axaMUsITUra
30X Oepud mIyHAall neraH du:

“buz onaumusra KaHmai Basuda KyWMaiMk, KaHgadk MyaMMOHHM CYMIII
3apypusiTH TYFUJIMAcWH, Tam OXUp oOKubar, Oapubup kaapiapra Oopud

Ka1ajaBepaim.



MyOonaracu3 aWTWUIl MYMKWUHKH, OW3HUHT KeJIaKaruMu3, MaMIJIaKaTUMU3
KeJaXarr, YpHUMH3ra KUM Kenaummura EKku OOIIKadyapoK KWiIuO aWTrasja,
KaHaal Kajapnap Taiépiamumusra OOFIIHK....” .

Mag3yHuHr poqaszapoauru. HMHBapuaHTinap HazapsAcu —3aMOHAaBUUI
MaTE€MaTUKaHUHT OXUPTd BaKTAaru MyXUM Ba KEHI' KaMpOBIM cOXaJlapujaH
Oupu OYynmubO, MaTeMaTHKAaHMHT Y3WJa DJIEMEHTap T'eOMETpHs, alredpauk
KYIXWUIMKIAp, auddepeHman TeHraamMaiap Hazapsacu, auddepeHuan
reoMeTpusi, GU3UKAHUHT PO PU3MKACH, CAMMETPUK KpUCTaIap, MEXaHUKa Ba
Oomka kymiad Oynmumiapuaa MyxuM YpuH TyTanud. VHBapuantiap Hazapsicu

HKKHTAa MyXHUM Macajia aCoCHhJia KypuJira.

I macana. V -kentupunmaran adhPuH KYIXWUIMKIA PETYISAp aMallIu
anreopank G -rpymma, X= {Xi, i :L_n}, y= {yi, [ :L_n} -MKKH YCeKJIW COHAAru

HyKTajlap cuctemacu Oepwiran OyncuH. Kanpmaili maptiap Oa.xapuirasHia
IoKopuaa Oepunran cuctemManap Grpymma amanura HuUcOaTaH SKBUBAJICHT
oynmasu.

II macana. V -cwmumwk kynxwomuk Ba V ma cwumk amammu G -Jln

rpynnacu  OepwiraH OyicuH, «,f-V marm WKKWUTAa CWUIMK — YHU3UKIIAD

oyncun.Kannait maptnap 6axapunranaa Oy srpu unsukiap G -rpynna amanura
HUCOaTaH KBUBAJICHT OYJau.

MagB3yHMHI  ypraHmiIrawjimK jgapaxacu. | macama Oup KaHya
rpynnaBuii anMamTupuniap (azocuma ymymuit xomma XX acp Oommapuaa
Kyihwiran Ba Yypranwia Oomwiarad. 1906-itmnma [luk TomMoHMAAH HXTUEPUIA
y3IyKCU3 TPyNIaBuil alMalITUPUIIAPD TEKUCIUTHAA HaTypal TEeHIJlamain
YU3MKJIAp Y4YyH KyWwiran Ba ypranwirad. I' KoBaneBckuil Tomonupman 1937
Huiaraya yMyMuid HaTypajl TeOMETpUsia Kymiad HaThxKagap Kyjara KHpUTHIITaH.
Il macana ymymuii xonmaa O Kapran tomonugan XIX acp Gonuiapuaa Kynuiaran
oymu0, ganga Kapran npobiemacu Homu Owian kupub kenraH. D Kapran Oy

npoOiemManu penepiap ycynu €épaamuaa xan kuirad. by macama [Tomaperra,



daBapB, AnaMca TOMOHHMIAH YpraHwinO Kymiad MyXUM HaTwkajgap Kyiara
KPUTHIITaH.

Pecnybnukamusia rokopujard MacajajlapHu YpraHuin (u3nKa-MaTeMaTuka
dannapu mokropu, mpodeccop XK XoxmeB ToMoHUIaH OomnuranraH O0ymuo, P.
OpunoB, A. M CykraeBa, K. K MymuHOB 11y uIUIapHU AaBOM D3TAUPUO
KEJIMOKZamap.

bu3 ymly MarucTpiivk MIIMMU3[a FOKOpHAAard MacainaigapHu V - N YI4OBIU
BekTOop (azo, G -Maxcyc YM3MKJIM IpyIia Oyiarad Xonaa Yprauauk.

TagkukoTHUHr Makcaam. Jluccepranusana Ky3jaa TyTWITaH acOCHUM
Makcan V ¢azona Oepuiran ynnap, cupTiap Ba YJIApPHUHT CHUCTEMaJIApUHU
Maxcyc rpyIila aManura HucOaTaH SKBUBAJICHT OYJUIIN MacallaCUHU €UUIIIaH
ubopar.

TagkukoTHUHI  Basudacu. ﬁynﬂap Ba CHUPTJIAp CUCTEMaJapyuHU
Maxcyc rpyIia aMmaiura HucOaTaH SKBUBAJIEHT OYJIUII MIAPTIIAPUHU TOIMII Ba
Vprauui xapacHuaa Xxocus 0yiarad quddepeHiyan TeHriaMaiap CUCTEMacHHU
CUMMHUHYU MaBXYy/]l Ba ATOHAJIMTUHU TEKIIUPUIIJIaH HOOpar.

Namuii  saarmiaurn.  Jlucceprauusiia ofuHraH Oapya HaTWKalap
SHTU. YHJa WyJulap Ba CUpTIap YYyH KYWWITaH  MacallaJapHUHT Oup
KUIUMATIIM €4IINIIN UCOOTIaHTaH.

TaakukoTt ycyJuIapu. Kyitunran MacaiajgapHu Yyprasuiu
xkapa€Huaa, OUPUHYMAAH, MaXCyC MaTpUIaBUi (YHKIUS KUPUTWIMO YHU
acocui xoccanapu ypranuiaagu Ba Oy ¢yHKuus €paamuaa Wysiap Ba yJlapHU
CUCTEMaJapuHU OepwiiraH rpyIla aMmajura HucOaTaH 3KBHBAJICHT OYIMIIMHU
3apypuii Ba eTapau maptiaapu tonwiaad. Hatmwkana 6epunran rpymmna aMmanura
HUcOaTaH MHBapHaHT (QYHKUMsUIAp XOCWJ OYnuO, MHBAPUAHT (PYHKUHUSIAPHU
xoccanapu Epaamuaa auddepeHiman TeHrIaMaiap CUCTEMACHHUHT €YMMUHU
MaBXyJIMTH Ba siroHanuru ucOoTinaHamau. Cuptiap ydyH Xam IOKOpUIArH
UIIap amaira OlMUpUIaan.

JAucceprauuss  MaB3yCMHUHI  Ha3apuM €KM  aMajJuil  axXaMUATH.

Jucceprauusaga OJIMHINaH WIMUKA HATWKAJIAP acoCaH Ha3apuil axamusTra
5



sra. Ynap nuddepeHinnan reoMeTpusi Kypcuaard YM3uKIapHu €KU KUCMIIAPHU
KOHTPYEeHT €KH  OKBUBAJCHTIMK  IMAPTJIAPUHU  YpraHUIl  HILIAPHHH
PUBOXIAHTHPHULIAA KYJIJTAHUIIIN MYMKHUH.

TagKuKoTHUHI MyxokamMacu. Jlucceprauusiga OJIMHTaH —WIMHHA
HaTwxkanap aproHa JaBiaT yHUBEpCUTETH AuddepeHnuan TeHriamanap
kadenpacu kKomuaa (aomusat kypcaraérran “uddepeHiman TeHTIIamanzap
Ba YyHra TypJOIl MaTeMaTHK WYHAIMIUIAPHUHT J0J3apd Myammosapu’
HOMJIM WJIMHUN ceMHuHapia Mabpy3a KWwiIMHTraH. MaB3y Oyiinua ydTa MakoJia
taii€pimanran  O0ynmO, ymapmaH mkkutacu don dtwirad (13, 14) xonranmapu
aca “OJIY xabapnapu” >KypHajaura 4oI STHII yYyH TOMIIUPHIITaH .

NmHUHT TY3WJMIIM Ba XaKMHM. YOy MarucCTpJIMK JUCCEpPTalUsACU
Kupuil, ydta 000, Xyjnoca Ba Qoiganianwiran anabuérnap pyixatuaaH
nbopar Oynub, 75 OCTHH TAIIKWI JTaIH.

JuccepransiHUHr  Ma3MyHH. [luccepTranssHUHr OupuHuUM 600U
épaamMum xapakTtepra sra OYnauO, oilTUTa KUCMJAH HOOpart.

1. nma anreOpawk cHCTEMaJapHU acoCHUW TyUIyHUalapu Ba Tabpuduapu
Oepuiras.

2. na Tpynna Tabpudu Ba YHUHT aCOCHI XOccajaapu, )KymiiaJlaH TOMOMOP(U3M,
M30MOP(PU3M TyIIyHYATApU EPUTHIITAH.

3. Ia XaJKa Ba YHUHT acOCHiA Xoccanapu OepuiraH.

4. na anreOpamk MaiioH Tabpudu Ba YHUHT acOCHil Xoccajmapu OepuiraH
Oynn0, KeHUHIU HIUIapa MyXUM POJl YIHHOBYM KOMILUIEKC COHJIAp MaijioHHUTra
TabpuQp Oepuira.

5. 1a un3uKIM BeKTOp (ha3o Ba yHUHT acOCUM Xoccajaapu OepuiiraH.

6. 1a MaTpuIla Ba YHUHT JETEPMUHAHTH TabpU(IAPUHUHT acocuil popMmylianapu
OepwuIraH.

JluccepTanMsiHUHT WKKWHYA 000M ydta KMcMmmaH ubopar. bupunum
kucmaa Vo dasoma Gepunran iymiapauar SL(n,C) rpymma amanura HucOataH
OKBUBAJICHT OVIMINM MIapTJIapyd TOMWITAaH Ba XOCWUJ OYiraH  ojawii

muddepeHnran TEeHramalap CHCTEMACHMHUHI €YMMHUHU MAaBXYUIMK Ba
6



ATOHAJIMK IIApPTIapy TeKmupwirad. Vkkuaum Kucmma mry (asoma Gepwiran
ukkuTa Hymiap cucremacuHuHr  SL(N,C) rpymma amanura HucOaraH
OKBUBAJICHTJIMK Macajacy ypraHwiraH. YuuH4u Kucmaa V ¢aszona Oepuiran
cuptiaap Ba yimapHuHr cucremacuau SL(N,C) rpymma amanura HucOaTaH
AKBUBAJIICHTIIUK Macajacu VpraHwiran O0ynu0, OyHaa Xocuia OyiraH Xycycui
xocuinanu nuddepeHnran TeHriiaMaiap CHCTEMaCHHUHT €YMMHUHNA MaBXKY/JTUTH
Ba SATOHAIUTY TEKITUPHIITAH.

Yuyunun 600 MKKM KUCMJaH ubopar OYynub, OymapHUHT OHPUHUYUCH

HymmapHuHT G= {0(4, C)nSp(4,C } Tpynma amandra  HucOaTaH

OKBHUBAJICHTINK Macajiacu, HWKKHUHYU KHCM 3Ca CUPTIIaPHUHT

G= {0(4, C)nSp(4,C } rpynma  amaiura  HucOaTaH  SKBUBAJICHTIIUK

Macajiacuiad uoopar.



| 000.
Acocuii TyumryH4ajaap
1. Aaredpaumxk cucremanap

Tynaam  TymiyHYacH »HHT MYyXUM MaTeMaTWK  TYyIIyHYajlapJaH
oupumup. By Tymynya Hemuc wmarematuru ['eopr Kantop (1845-1918)
TOMOHH/IaH KHPUTHUJITAH.

Tynnam TabpudranMaiiiuran MaremMaTHK TyllyHua Oyiaub, O0ab3u
Oup Hapcamap, Oyromiap, OOCKTIapHU OWprajivkKiaa Kapaml HaTHXKacuaa
BYXKyara Kkenaaud. Macanan XaKUKUM  COHJIap  TYIUIAMH, KBaJpar
MaTpulaiap TYIiaMu, Y3IyKCU3 (QYHKIUsIap TYIUIaMH Ba X. K.

Xo3upru 3aMoH anreOpa (aHu Tymiam Ba YHHHI 3JIEMEHTJIApU YUyH
aHUKJIAHTaH alreOpaMk aMall Ba YHUHT XOCCAJapWHU YpraHaju.

1-tabpud. bym Oynmaran A Tymuam Oepwiran OyiacuH. Ax A
NeKapT KynmaitmManu A TymiamMHM y3ura Moc KyHyBuM oI AxA—>A
aKCIaHTUpHINra A TYyIamaa aHUKJIAaHTaH  OuHap aneebpaux aman
eUnIaau .

bunap anreOpamk amamnmap ojJaTAa Maxcyc TaHJIaHraH — o,*,1, ..
oenrunap Owian OenrviaHaau.

2-tappud A" 'xA=A" Gepuaran 6ymuO, AeKapT  KymaHTMaHWHT
TapTUOIaHTaH xap Oup (al,az,ag,...,an) eMEHTUTa A TYIJIAMHUHT STOHA

a AJIEeMEHTH MOC Kyhuiaran Oynca, A Tymiamaa paHrd h ra TEHT

n+1

Oynran aneebpaux aman aHUKJIAHTAH JEUWUIIAJIU.



baw3u xomnapna a(al,az,ag,...,an):anﬂ KYpUHUIIMIA XaM €E3WJIaik, arap
a,., A Oynca, a xucmuil areebpaux aman IEHUIANH.

burra A TymmamHuHr y3upa Oup KaHuya anreOpauk —amasuiap
AQHUKJIAHUIITA MYMKUH.

3-Tabpud bym oOyamaran A TYymiam Ba yHIAa KapajaérraH
anrebpank aMmammap Tymiamm ) JaH Ty3WIraH ((A,Q)) TapTUOIaHTaH
KyDTIUK aneebpa newunangu.
f -anmreOpavik aMaJHUHT pPaHTH r(f) Ounan OenruiaHaIy.

4-tabpud Arap r(fi)zri, (i1=12,3,...,5) Oyuca (rl,rz,r3,...,rs)

f> anreOpaHuHr mypu JeUuIIaau.

oy g

KOPTEXK <A, f, f,, f5,.

EnHap aﬂreﬁpamc aMaJlUIapHHUHI XO0cCCaJIapH

A Tymiamza UWKKATAa Xap Xuid o Ba * Kabu OuHap anredpauk

amajiapu 6epuiran  OYJCcuH.

1" Va,be A yuyn aob=boa 0Oymnca, o aman A ga romymamus
JNeUnIaau.

2° Vab,ceA yIyH ao(boc):(aob)oc oynca, o aman
accoyuamusg NEWNTANN.

3 VabceA yuyn ao(bxc)=(ach)x(aoc) 6yaca, o aman =*
amainra HucOaTaH Jucmpubymue JeHunIaau.

4° VX, ye A yuyH Xoa=Yoa TEHINIMKIAH X=Y KeIub 4YuKca, y
Xoia A TYmaaMm 3JeMEHTIapu YYyH uanoaw — KUCKApMUpuul  KOHYHU
VPUHIN JOECUUIIAIHN.
Macaman, x>0, y>0 ga X*=y*® TEHIIMK YpPHHIM.

5 Jdee A Oyaranga €oX=X (X og= X) Oynca, e D»dIeMeHT x ra

HUCOATaH uan (YHe) Heumpan 3jlemenm JeUUIaIN.

9



Arap A Tymiam o amanra HucOaTaH dYam HEWTpalb JJIEMEHTra oJra

Oynca, y xosjga Oy SJIE€MEHTJIap TEHTAUP.
S-tabpu(. Arap A TYrIaMHUHT UXTUEpUH @ Ba a dJIEMEHTIIapU

y4yH aoa=¢ (a oa= e) oyica, a oleMeHT a ra HucGaTaH uan

(VHe) cummempux d71emenm ACHUIaIN.
Arap aoca=aca=e Oyica a Ba a Jap y3apo0 CHUMMETPHUK
ANEMEHTIAP JECUUIIAIN.

Arap a JIeMEeHITa CHMMETPHK @ OIEeMEHT MaBxkyx Oyica, a
TECKapWJIaHyBUYM DJIEMEHT JIeHUIIaIu.

1-teopema. Arap A Tymiamaa aHUKIAHraH o OuHap  anreOpauk
amMaJl accolMaTHB Ba & OJJIEMEHT TeCKapujaHyBuaH Oyica, Yy xojija, a
ra CUMMETPUK DJIJIEMEHT siroHa Oynanu.

Ucoor. Dapa3 KWwIalauk, UKKUTA TYpad X Ba Y DBJIEMEHT o OWHap
anreOpavik aMan Oyiinya OUTTa @ »>JEMEHTra CUMMETPHUK OYJICUH, SIbHH
doX=€=Xod Ba aocy=€=Yyoad. o OuHap ajreOpauk amay accOLUaTUB
OynraHumaH KyWuaaruHa €3a OJIaMH3:

X=Xoe=Xo(@cy)=(Xca)oy=eoy=y

Hemak, X=Y .

Kucm aaredopasnap. AJure0pajapHMHI TOMOMOP(IMK Ba H30MOP(IHMK

mapTJjiapu

busra A Ba A’ Tymiamnap OepuiraH OYJICHH.

6-tabpud. A Ba A Tymnampa aHUKIAHTaH ainreOpank amajuiap

COHM TeHr OymmO, A T1ymnamna aHukinanrad (i :1,_k) anreOpank

aMaJUIApHMHT paHrTd Owiman A’ TymlaMga aHWKJIaHraH — Ba f.

amautapra Moc kenyBum  f'  anreOpaMk amayUIapHMHT DPAHITH TEHT

10



oyica, A:<A, F), A’=<A’,F’> anreOpanap  yzapo  Oup Xxun mypiau
aneeopanap nevuunIanN.

/-Tabpud. Arap A anreOpaHuHr acocuii A TymiamMu 4Yekiam (
yekcu3) Oynca, y  xoiaa A:<A, F> anreOpa XaM uexnu (Yyekcus)
aneebpa JNeWnIaIN.

8-rappud. Arap b,b,,b,,..0b B Oymranma f.(b,b,,b,,...b)eB
Oynca, y xonma B tymnam f € F amammapra wucGatan énux neinmanm.

O-rabpu¢d. AcCB oynn6 A=<A,F>, B:<B,F'> anrebpanap

y4yH r(fi):r(fj) Ba (Va,a,,a,,...,a)eA mapriap Oaxapuica, Oy
xonga A anrebpa B anrebpa yuyH Kucm anecebpa nevdvnanm.
10-rabpud. Bup xun typm A=(A F), A=( A B areGpanap
Oepunran  OYICHH, A TynnaMHH A’ 1ymamra Oup KuAMaTiIu
aKCIIAHTUPYBUM  IIyHAAMN ¢:A— A" akclaHTHUpHII  MaBXyx OYyimoO,
YHHHT  yYyH
o fi(a28,8,) |= [ #(a)).4(a,).6(8;)..0(a,) |
TEHrUK A  TYymiamMHUHT Oapua »JEMEHTIapu ydyH Oaxkapuica, y XoJjja
A anrebpa A’ anrebpara comomopg axciamean ICHHIANN.

Macanan: VaeR yuyn ¢(a) = |a| AKCIIAHTUPUII (R, > anreOpaHu
<R0+ : > anreOpara roMoMopd akKCIaHTHPAJIU.

A anreOpaHHWHT A" ra romomopdpuurm Al A OpKaJIn
Oenrmnanaau. A’ anreOpa A anreOpaHuHr romoMopd oOpasu aeiuIanu.

11- tabpud. Arap A amreOpanunr A’ anrebpara ¢ romomopd
aKcllaHuIM OuekTuB Oyica, y xoima A ainrebpa A’ anrebpara
uzomop@ nevimnmamgu Ba yuu A= A opkamu Oenrumaimmus.

bym Oynmmaran A TyIuilam, yHAAa aHWKJIaHTaH ~F :{fl, | P fn}

anreOpank amajuiap Ba Q={w,®,,.,0,} MyHOCabaTIAPHUHT

11



TapTUOJaHTaH Y4YWIUTH aleebpauk cucmema ned aranaad Ba y <A,F,Q>

opKaiu OenruaaHaIu.

2. I'pynna Ba yHMHI Xoccajapu

bab3u Oup anrebpauk cucreManapjaard ajireOpavk amaljlapHUHT
Xoccajlapy MakTad MaTeMaTHKacu Kypcujaa KypuO VYTwiraH KylIWdIo Ba
KYTIaUTUPUI aMallJlapy Xoccajlapura sSIKMH xoccanapra sra Oynamu. bywmait
anredpavik cHCTeMallap KaTopura rpymna, Xajlka, MaiJoH, YM3UKId (a3o Ba
YU3HUKJIM  anreOpanap Kupaau.by cUTeMallapHUHT 5SHI COAJIAaCH TPYIIAgup

KyHua 11y TylryH4aJlapHu 0aéH Kuiamus.

29 29

busra Outra Ounap “o” Ba OuTTa yHap “*” anreOpaWk amajiapra sra

oynran Oy 6ynmaran G Tymiam Gepuiiran OYICHH.

1-tappud. Arap G rtymmamma Kydwmard akcuomamnap Oakapuica, y
Xo0J1ga (G,o,*) anreOpa rpyIina J1eHuiaam:

1) (Va, b,ce G) ao (b ° C) = (a o b) oC, spbHU o OwWHap aireOpamk aman
aCCOIIMATHB,

2) (vaeG,3eeG) ace=eca=a, sbHM o anreOpark amaira Kypa xap
oup a G ydyH YHT Ba 4anm € 3JIEMEHT MaBXY/I;

3) (Va eG,3a" e G) aoa =a'oca=e, spHU uctaarad a€G y4dyH YHr
Ba Yall CAMMETPHK AJIEMEHT MaBXKYy/I.

o OuHap anrebpauk aman G Tymiamza rpyrmna Xocuil KWIyBYM amai J1eo

opuTiiaaay Ba y G TYIUIAMHUHT MCTajraH a Ba D aJieMeHTIapuaaH Ty3WJIraH

Taprubnanran (@;b) sxydrimkka siroHa ¢ € G IEMEHTHI MOC KYsLIN.
2-tabpud. Arap <G,o,*> rpynna OynuO, TrpynmnaHuHT Tabpudumaru

(Va, be G) aocb=beca koMyTaTHUBIMK IIApTH XaM Oaxkapuiica, y XoJja
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<G,o,*> rpymma o OuHap aareOpauk amanra HUCOaTaH KoMymamug epynna EKu
Abenv epynnacu nenvnany.

['pynma taspuduaarn G TYmiaM Ba yHIa KapanaéTran OuHap anreOpauk
aMaJTHUHT TaHJaHUIINra Kapad Oup KaHya rpynnajlapHi XOCHII KWK MyMKHH.

3-tabpud. Arap G Tymnam sneMeriapu o OuHap anreOpavk amainra
HUcOaTaH accolMaTuB Oyica, <G, o> anrebpa sapum epynna NeMIaIn.

Hefitpan snementra sra Oyiran sipuMm rpymmna mMoxouo 1ed atanaiu.

o OuHap anreOpavik amajaHu OJJAWN KYHmauTupuin amiud OwusiaH
aIIMaIITHPCAK, XOCKII OYIITaH Tpymnmna MyImunIuKamue epynna Aeunaiam.

Kymaiitupum amanura xypa Hoiagad ¢Gapkid a d3JIEeMEHTra CUMMETPHUK
OynraH SIeMEeHT a - OpKaau OelTHIaHaIM Ba & JJIEMEHTTa TECKapH dIEeMEHT
JNeUnIIaau.

Kymaiitupum amanura Hucbatan HeWTpan »diaeMeHT | opkaimu
OelrwiIaHaau.

o OuHap anreOpavK amajdHU OJJaTAard KyIIWII amMaiud OuiaH
aJIMaIlITUPCAK, TPyIIa akcuoMaaapy KyWujiaru KYpUHHUIIHA OJIa]Iu:

1. (‘v’a,b,CeG) a+(b+c):(a+b)+c sbHH G TYIUIAMHHHT MXTUEPUI

y4Ta JEMEHTH YUyH KYIIHII aMaJid aCCOI[UATHB,;

2. (VaeG,30€G) a+0=0+a=a spun G tymiamaa Heiitpan
aneMeHT 0 MaBXy[n;

3. (Va €eG,3(-a)e G) a+(-a)=(-a)+a=0 spau G TYymIaMHHHT
UXTHEPHUIA A& JIEMEHTH y4yH Kapama-KapIik SJIEMEHT MaBKYy/I.

<G,+,O> rpyNIaHuHr uXTHEpHi a Ba b 3nemeHTIapu yuyH a+b=Db+a
oynranu cabadm (G,+, 0> anreOpa KOMyTaTHB T'pyIIa Oyiaau.

Kymum amanura wucOatan Kapana€tran OyHAal Tpymnmaiap aodoumug

epynnanap ned aTanaam.
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4-tabpud. <G,o,*> rpynma”HuHr oupop M KucM TyIiaMu <G,o,*> Jaru
anreGpank amaira HuCOaTaH IpyIna Taukui srca, M kuem tymiamra (G,o,*)
TPYNITAHUHT KUCM TPYIIIACH JACHUTIAIH.

1-Teopema. <G,0,*> 2PYNNAHUHZ KUCM MYNIAMU <G,0,*> 0a Kucm epynna
MAWKUTL SMUUY YYYH KYHUUOA2U UKKUMA Wapm 0axicapuiuuiy 3apyp 6a emapiu.:

1. hoh'eM (‘v’h,h'e M);

2.VheM =h"eM.

HcooTn.
M Ttymnam rpynma 6ynca, M <G,o,*> IOKOpUJary WKajla mapTt ajnodarra
Oakapuaiy.

dapa3 KWJTAMIWK FOKOpPHIArdM WKaja IapT OakapwichH. Y XOJa,
Vhe (G,o,*) yaya hoh™eM 6ymamn. M ¢ <G,o,*> OyiraHu ydyH WCTalTaH
h,h',h"eM nap yayn he(h'oh")=(hoh")oh” Tenrmuk Gaxapunamm. Jlemax,
M rpynna <G,o,*> IPYNIAHUHT KUCM TpyNmajapy Oy TymjiaM sMac, YyHKU
<G,o,*> HUHT y3W Ba YHUHT OHMPJIMK JIEMCHTIAPUIAH Ty3WITaH {e} rpynnanap

<G,o, *> Y4YyH KUCM rpymnmna O0ynau.

I'pynnanusr 0ab3u xoccajaapu

1-xocca. Victanran rpynmnaja HEUTpas 3JeMEHT Oup KUHMATIN aHUKJIaHaIn
Ba IPYNIAHUHT UCTAJITaH 3JIEMEHTH YUyH SITOHA TECKapH (CUMMETPHK ) 3JIEMEHT
MaBKYyJ.

2-xocca. Xap KaHAall MyNTUIUIMKATUB Tpymnmajga Oyiaum MmyHocadbatu
YpUHIIM, STPHU UCTAJITaH & Ba D sneMeHTIap y4yH myHIail X Ba Y 3JEMEHTIAp
TONWJIAIUKH, yiap yuyyH a-X=D Ba y-a=Db TeHrmamanap sroHa eummra sra
oynanu

Hc6or. a-X=Db TeHrmamanu yangaH a = KymalTHpcak, OMpP TOMOH/AH

a”(ax)=(a"a)x=eX=X UKKMHYM TOMOHZaH a (ax)=a b umapra ora
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6ymamus. By ukku MyHocabar X=a b OyarangaruHa Ypumim. X=a b

DJIEMEHT a-X=Db TeHrmamaHuHT eunmMH Oynmamu. XakUKaTIAH —XaM,
a(a‘lb) —(aa)b=eb=Db, a'b eunm a-X=Db TeHrIaMa y4yH ATOHa e€UMM
6ymaau. Arap 6upop C XaM a-X=Db HUHr ednmu Oynca, y xonga C=a b
Oynmamu. XakukaTaaH,
c=ec=(a'ajc=a"(ac)=a’h, c=a’d

Oymanm.

Xymmn my yeymga Y-a=b TernaMaHUHT €YUMHU y=ba" nman
NOOPATIUTHHA OEBOCHTA KYPCATUII MYMKHH.

3-xocca. Vcranran rpymnmajga dSJEMEHTIApHA Yall Ba YHT TOMOHIAH

KUCKapTUPUIL KOHYHHU YPUHIIH.

4-xocca. I'pynmaHuHT @ - SMEMEHTUra TeCKapy >JIE€MEHT a HMHT Y3UIaH
ubopar.

1

-1
HMcbOor. @~ ra TEcKapu D3IIEMEHTHU (a_l) ne6 ozcak, Trpymnmna

-1
TabpUPUHUHT 3-akcuomacura OMHOAH (afl)(afl) =e Oynamu. l-xoccaHUHT

HWKKWHYHU KHucmMura acoCaH a_l -d==¢@. OXI/IpFI/I HKKH TCHIJIMKIaH

-1
(a‘l)(a‘l) —a’-a. Xocull OyaraH TEHIJMKKa YHTIaH KUCKAPTHPUII KOHYHU

-1
KYJITacax, (a‘l) = a Keaub YHKaIH.

ynnaii xumud a-b=e Oyaranma a Ba b jap Oup-Ompura Teckapu
anemenTnap 6ynu6, 6y epna a=b™" Ba b=a" 6ynap >xan.

5-xocca. a-a-a-..-a KymaiTMaHu a” KY 1205070000501¢:] éBI/I6, HU a
%K—J

n
AJIEMCHTHUHT N — mapaxacu neod FOPUTWIIATN. [IIyHuHTIEK,

B T | -1 (A-1\" _ on . -1
a -a -a -..-a —(a ) =a  opkaM €3amu3. by  xomga a = HUHT

N —npapax.acura sra Oymamusz. DHau Vae <G,o,*> yayn a’=e (a #* O) ned
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KaOyn Kuwiamus. Jlemaxk, <G,o,*> IPYNIAHUHT MCTAITaH 3JIEMEHTUHUHT OYTYH

Japaxacu siHa <G,o, *> TPYNIAHUHT 3JIEMEHTUHU UOgaTai In.

DOJEeMEHTIApUHUHT COHM YEKIM OyiraH rpynnajiap uexkiu epynnd,
AJIEMEHTJIAPUHUHT COHHM 4YeKcH3 OYIraH rpymnmnaiap uexcuz epynna JASUNTaIu.

DneMEeHTIapUHUHT COHUTa TPYNIIAHUHT mapmuobu TeHnIaan.
3. XaJlka Ba YHHMHI Xoccajapu

1-tappud. Mxtuépuii R TYIIaMHUHT 3J€MEHTIApU YYyH HKKHUTa
OuHap anreOpauk amai, sSbpHH “+7°, “o” amaiapu aHMUKJIaHTaH OViIuo,
Oy Tymnamja Kyiuaard akcuomanap Oaxkapuiica R xarka neiinnanu.

1) a+(b+c)=(a+b)+c (Vvab,ceR);

2) a+b=b+a (Vab,eR);

3) a+x=b Tenrmama R pga sroma edmmra ora;

4) (a-b)-c=a-(b-c) (Vab,ceR);

5) (a+b)-c=a-c+b-c (Vab,ceR).
Arap R pa rokopumaruwiap OujiaH Oupraivkaa

6) a-b=b-a VabeR.
Oaxxapuica KOMyTaTHB Xajlka JCHUIIaIH.

Xoccanapu

1. R xanka sroHa HOJb DJIEMEHTra Ba Xap OUp DJIEMEHT Yy4yH
ArOHAa Kapama-Kapiod 3JIeMEHTra sra. a+X=Db R ga sroma siemeHTra
ora.

2.  AcconmMaTHBIMK KOHYHHM HCTaJIraH N Ta D3JEMEHT Y4YyH E3HuII

MYMKHUH

n
a1+a2+a3+...+an:2ai
i=1
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3. Arap a =a,=a,=..=a,=a Oynca (1) HM @ dneMEHTHUHI N
Kapppajiucu KYPUHHUIIIN]A Kylnaaruya €3Il MYMKUH:
at+a+a+..+a=ha
bynnan ¢oiinananud, na+ma=(N+m)a KypuHHUIIHAA E3HIaIH.

Arap R xamka Oupiauk »jemMeHTra sra, sSpHHU VaeR ae=ea=a

Oynca, y Xxoilga Na=nea TeHrIuK Oaxapuiranu cabadbmu, neeR
oynanu.

2-tappud. a0 b=#0 Oyaramma a-b=0 Oymnca, a Ba b map
HOJHUHZ Oynysyunapu JeHuIau.
Homuunr OynmyBumnapura osra OyiMaraH Xajkaja KynmaWTMa HOJb OYIIUIIH
Y4yH KyNaTyBuujapAaH OUpH HOJITa TEHI OYJIWIIU 3apyp.

Kucm xanka Ba xajaka XapaKTepHCTHKACH

3-tabpud. R xamkamuar Owmpop M xmcMm TymIamu R na
aHUKJAHTaH MKKATa OuHap anreOpauk amanra HHcCOAaTaH XaJlka TAallKHII
atca, M tyminam R ra xucwm xarka nevimnanu.

1-teopema. R xankanuHr Oupop Oy Oynmaran M  TymiIamu
Xalka Oynuimmu ydyyH Oy Tymiam uxtuépuii a Ba Db snementnap Owian
Oupranvknaa  yJapHUHT  WHFUHIUCH, antmpmacu Ba yIIApHUHT
KYyNaWTMaCMHM Y3WJa Cakjalld 3apyp Ba €Tapiu.

HNcoor. Ertapaunuru. M Xanka OyncuH, y xomma M na
TeopeMajaru maptiap Oaxapwianu Ba M c R Oynaranm yuyn M Xxaika
oymau.

3apypaueu.  dapas KUJIAMIHK, Va,b € M 6ynranma
a+beM, a-beM, a-be M 6yacun. By Xxon yuyH M HHHT Xaika

DKAHJIMTMHU KypcaTamu3. byHuHr yuyH M na a+X=Db Ttenriama srona
eynumra OKaHJIMTUHA KypcaTui  KuQos. Teopema mapruaan

aecM,beM=b-a=ceM Ba R r1ymiamma aHWKIaHTAaH —aWHPUII

amanu xoccacura acocad, a+(b—a)=b, a+c=b Tenrmkmap Ypurmm
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oynmamu. By epma c=b-a. by sca a+Xx=Db tenrmamanu euunmuamp.
Hemak, M Ttymiam R XalKaHUHT KUCM Xallkacu Oynajiu.

e OupiMK  DJIEMEHTHUHI  OyTyH Kappajauiapu TYIIIaMu R
XaJdKaJard € HU y3 uuura OJyBYM SHI KMYMK Xajika Oylau.

4-tabppud. Arap m=0 na me=0 Oynca R, Xamka HOJb

xapaktepuctukanmu, M=0 ga me=0 Oynca, R, ra m xapakrepuctukamu

XaJIKa Jeuunitagu.

I'omomop@d Ba nzomop@ xaakanap
5-tabpud. Arap mynmaii ¢:R — R’ akcmaHTHpHIN yUdyH KyWHIard UKKH
mapt 6axkapuica, IbHU
g(a+b)=g(a)®g(b) (vabeR);
g(axb)=¢g(a)®¢(b) (VabeR)

TEHITIMKIAp VpuHau Oyica, y xomma R xamka R’ xankara comomopgh

JennIaau.
¢:R—> R’ akcmantupumpa R HuHr Oapya syeMeHTIapd OOpasHHU
¢( R) opKamu  OenrmiaiMus3 ¢(R) cR' r1ymmam opmatna ¢p:R—>R

roOMOMOP(IMKHUHT 00pa3u Aed oputunaan.Kyitnaaru teopema YpuHIiIu:

2-teopema. R xanka R’ xamkara romomop(d akcIaHTHPHIAAH, STBHU
¢:R—> R’ 6ynca,

1) R HHUHI HOJIb 3JIeMEHTH R’ HHHI HOJIb 3JIEMEHTHI;

2) R maru mxTHépwHii a 3JIEMEHTra KapaMa-Kapii 0yiarad —a snemeHT R’
naru a' ra Kapama-kapinu oyirad -(a’) anemMeHTra;

3) arap C xanka € OMpiuK 3jeMeHTra sra o6yica, 0y snement R’ Hunr €’

OMPIUK dJIEMEHTUTa TOMOMOpPd aKCIaHaH.

Hcbor. 1) R>a—f sae R’ 6yncun. V xoma, R XanKaza HOJb dIEMEHT
MaBXyaaurugan a+0 =a , 6ynaau. Jlekun R xaMm Xajika OyJaraHud y4dyH yHAa

a+x=b Ttenrmama srona eunmra sra . Jlemak, R’ nma
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adu=a
TEHIJlaMa XaM sroHa eummra odra Oymagu. HOkopuaarm TeHriaMaHu
KaHOATJIAaHTUPYBYHM euuM R’ Xalika ydyH HOJIb 3JICMCHT OYI1azu.

2) DM —a € R 2JIeMEHTHHHT —a Tra aKCIaHWIIWHA Kypcatamus:-a+a=0

Y4YH ¢(—a+a)=¢(—a)€r)¢(a):0.

3) Arap R Oupnuk nsinemeHTra sra Oyiica, ¢(a-e)=¢(a)®¢(e),
a-e=a xamjaa ¢(a-e):¢(a):5 mapTiiapra acocaH a®e=a 0yuo, e
OMPIHK dTIEMEHTIND.

3-Tteopema. Hcranran XankaHWHT TOMOMOPGIUK 00pa3d sHa Xaaka
oymasu.

6-tappud. R xamkanuar R’ xamkara romMomMopd akCIaHTHPYBYH

¢:R—> R’ akcimantupum R HHHT Xap-Xuj JIeMeHTJIapuHd R’ HMHT Xap-Xui
dIIeMEHTIIApHTa akclaHThpca , seHu Va,beR yayn az=b=g(a)=¢(b)

Oynca, ¢ akciaantupuimi R xamkanunr R’ ra  wsomopgh axcrammupuu
nevnnany Ba yau R = R' kypunMIIa OenruiainmMus.
R xanakaHuHT ¥3-Y3ura romomopd akciaHumM R XankaHUHT

aemomopusmu Jeiunanu.
4. Maii1oH Ba YHMHTI CO/JIa X0ccajJapu

1-tappud. Kamympga wukkuta  Xap-xun sJeMeHTra sra Oynran F
KOMYTaTHUB XaJIKa dJieMeHTiapu yuyH a =0 Ooynranna
a-x=>b (1)
(1) Tenrmama siroHa eduMra ara Oyiica, OyHmal Xaika MatlooH ICHUIAIN.
Maiinon Tabpuduaan Kyduaara xoccaiapu Kemud duKaim.
1) Ucranran wmalg0H KOMYTaTHB XaJika OYJraHujiaH, KOMyTaTHUB XaJKa
AJIEMEHTIIapu yUyH YpuHIM OViarad 6apua xoccanapu YpuHIU OYiau.

2) Ucranran maiiion1a OMpIUK 3JIEMEHT MaBXKy/]l Ba ATOHAIHP.
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3) MaiigoHHUHT HOMaH GapKIH @ SIEMEHTH ydyH TeCKapH a & dJIeMeHT
MaB: Kyl Ba SITOHAJIUP.
4) MaiioH HOJIHUHT OYJTyBUMJIapura sra 3mac.

V3-3nan MabIyMKH, MaiiJoHaa € GUPIINK IEMEHT HOJIb SIeMEHT OHIIaH
yCTMa-yCcT Tymmaian.JIekuH xankamapaa Oynarany kaOu MaiIoHIap XaM HOJb
Ba p XapaKTEPUCTUKAIIN OYIUIIIN MYMKHUH.

2-tabpu@. Arap ne N 6ynranga ne =0 TeHruK xap KaHmad N ydyH
OaxapuiiMaca, OyHali MaliIOH HOJIb XApaKmepucmuKkaiu MauooH TeHniau.

Arap n=0 Oymranma ne=0 rteHrimk Oaxkapwica, y Xojga P=minn

ne6 OenrmnaiiMu3 Ba Kapana€TraH MaWJIOH p Xapakmepucmukaiu MAatiooH

JNeUnIIaau.

Kucm maiiaon
3-Tabpud. P MalJOHHUHI KaMHJa HMKKUTAa Xap XWJ JJIEMEHTra i3ra

Oynran Q kucM TymiIamMu P 5a aHUKJIAHraH KYIIMII Ba KYMAWTHPUII
amMMasuiapura HucOaTaH MaWOH Tamkui 3Tca, Q ra P HUHT Kucwm matioonu

JIennIaau.
1-Teopema. P MalOHHUHI KaMHjJa MKKUTA Xap XWJI DJIEMEHTHUIa dra

oynran Q kucMm TymiamMu P 11a KMCM MaiiioH XOCHUJT KUJTUIIH YUYH,

a)a—-beQ, a-b va,b :
) €eQ €Q ( €Q) )

b)a’eQ (0#a, VaeQ)
HIAPTIAPHUHT OayKapUJIHIIH 3apyp Ba €Tapiiu.
Hcoot. 1) Q xucMm maitnon Oyiica, (2) mapt andarra OGaxapuiaau.
2) (2) mapr Oaxapwiran xoiama, Q HHMHT MalIOH XOCHJI KUJIHIIHHH

UCOOTHANMU3.

a) maptra acocan a€Q Oynranu yuyH a—a=0€Q 6ymu6, Q na HOIB

AJIeMEHT MaBXky. SlHa 1y a) maptra acocan VaeQ, 0—a=—aeQ gan a ra
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Kapama- KapIid  JJeMEeHT MaBxkyld. OHmu Va,beQ wm omcak —-beQ
Oynranuman a—(—b):a+b ra kemamu3. Illlynmaii xkuim6, Va,beQ yuyn
a+beQ Ba a-beQ, apun  Q TYIUIAM 3JEMEHTIIAPH YUyH HMKKHATA OHHAp

amasuiap aHUKJIaHTaH.

b) maprra acocan VaeQ (a#0) yuyn a ' eQ Oynranuman, sHa
a-a‘t=ec Q kemu6 umkamu. Hatwmxkama (Q,+,-,0> HUHT MaiI0H JKaHJIUTU
KEJnO YUKaIH.

Xap 6up P maiifon y3ura KucMm MaiiioH Skanaury pasmiad. [y cabadmm,
P mailinonra nry P MaliJOHHUHT XOC KUCM MaioHu fevinnand. P naH dapkiu
Oapua KucM Maiiionnap P HMHT XocMac KUCM MalIOHH JIeUHIIa IH.

4-tappu¢d. Vcramran P wmaljgoHHMHT Oapya KHUCM MaiIoHIapu

KeCHUIIMacu MUHHUMAaJI KUCM MaliJOHU JEUMIaIH.

TapTudéaanran mMaiigoHJiap
®dapa3 Kunaiamk > — TapTud MyHocabaTu OYJICHH.

Arap <P, +,- 0,1, >> TapTUOJIaHTaH MaWJOHHUHT 4 DJJIEMEHTH YUYyH
a+a=0 Ba a+a>a maprinap Oaxapwica, y XoJJga a JIEMEHTHUHT IIIy
MaiJIOHHUHT MycOaT 3JIEMEHTH JICHIIIa N,

S-tabpu(. Arap P MalijoH 37eMeHTIapyu y4yH MycOarT OYJIMIUIMIUK
X0CCAacH aHWKJIaHTaH OYnuO, YHUHT Yy4yH KyWHJard mapTtiap YpuHiIu Oyica,
<P, +,+ 0,1, >> cucTeMara mapmuobiaHean MatooH NeHniaau:

1) P wmaiinoHHWHT WcTairaH a sneMeHTH yuyH a>0, a=0, —-a>0
mapTiapjaan gakar Ourracu Oakapusiiaiy;

2) a>b, b>c (Va,b,c S P) Oyica, y xonaa a>C Oymany,

3) arap a>0, b>0 6ynca, a+b>0 Ba a-b>0 6ynanm.

6-rappud. Arap —a > 006¥ica, a ra MaH}Uil SIEMEHT JCHIITa IH.
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7-tabpud. a,beP HuEr a-—b alimpmacm mycOar Oyica, a 3meMeHT

banemenTnan kamma nevivnanau Ba a>b opkamu OGenrunanany, OyHIal xonaa
baneMenT anan kuyux ned oputHiIamy Bay b <a opkanu €3unaim.

1-teopema. TapTuOnanran MaJOHHUHT @ MycOat anemMeHTH 0 JaH KaTTa
Ba MaHpuii b snementn 0 nan KUIUKIUD.

8-tabpud. Arap P MmalijoH aneMeHTIapu yayH ApXUMe akcuoMacH J1e0
aTallyBud, SbHU HUCTaTaH a Ba D>0 comwmap yuyH myHmaii NeN coH
TONHMJIAJWKY, HaTkana nb>a Oymaau, ne0 aTamyBum akcruoma Oaxkapwuica, P

MaifioHra Apxume MabHOCH/Ia TapTHOIaHTaH Oyiaau.

Kommiekc consiap MaiiJioHu

busra Va,beR, (a,b) TapTUOJIaHraH KyPTIUKIap TYIUIaMu Oepuiran

6yncun. Bus yan C ne6 6enruiab Kyiiuiari akcHOMATAPHY KHPUTAMHUS:
1)(a;b)=(c;d) < (a=c)a(b=d) (V(a;h),(c;d)eC);
2)(asb)+(cid) <= (a+cb+d) (V(ah),(c;d)eC);
3) (a;b)-(c;d)=(ac—hd;ad +bc) (V(a;b),(c;d)eC)
3-reopema. {(a;b) a,b e R} Tymnam omyratue xanka 6ynazu.
HcGor. Aeano C={(a;b) abeR} tymramumnr apaumns rpymma
Gy MIHHE KYpcaTaMus. XaKHKATIAH XaM, 6y TYIIamMa
a) (a;b)+(c;d)=(c;d)+(a;b);
b) ((a;b)+(c;d))+(e; f)=(a;b)+((b;d)+(e; ));
¢) (a;b)+(0;0)=(a;b);
d) (a;b)+(—a;—b)=(0;0)
waprap Gaxapuiranu yayH (C, +) amreOpa apgurus rpynna 6ymamu. By

TYIUIAMHUHT 3JIEMEHTIAPU YUYyH

(a;b)((c;d)+(e; f))=(asb)(c;d)+(ash)(e; f)
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TeHIIMKHUA YPUHIIM 3KaHUHU TEKIIUPHUIL KUWUH 3Mac. Jlemax (C, +, > anredpa
KOMYTaTHB XaJIKa dKaH.
4-teopema. (C, +, > anrebpa MaiiioH Oyaau.
HcboT. 2-Teopemanu nucOOTIAIT YUYH (C, +, > HUHT OUPJIMK 3JIEMEHTTa

ra SKaHMHM XaMJa YHUHT Xap KaHgal HomjgaH ¢apkid dIeMEeHTIapH

TeCKapUIaHyBYM SKaHWHU Kypcatuin kudos. Mcramran (a;b) xydrumk yays
(a, b)(l, 0) = (a —0:b+ 0) = (a, b) OynranugaH (1, O) KyQTauk <C, +, >
XaJIKaHUHT OUPIIMK DIIEMEHTUIUD.

Onn a#0 éku b=0 yayn (a;b) amemeHTHHHT TecKapHIaHYBYMITATHHI

Kypcatamu3. byHUHT yuyH
(ab)(xy)=(10)

a b
TEHIJIaMaHu eduml  kudos. by TeHrnamanu eduO T
a“+b” a“+b

KYyDTIUKHU XOCWI Kritamu3. Jlemak (C, +, -, 0, 1> anrebpa MaijoH dKaH. AHa

Iy MaiiJIoH KOMIUIEKC COHJiap Maiigonu nedunanu Ba yHu C xapdu Ownan

oenrmnaiivus. o =(a;b) xydrankan 2) akcnomanan doiinananuo,
a=a(10)+b(0;1)
KYpPHHHIIAA 3T MYMKHH. (0;1) =1 necak, o =a+Iibkypunumnu onagu. by

eplla @ COH (@ HHMHT XaKUKHH KUCMHU, D COH o HUHT MaBXyM KHCMH, | MaBXyM

OMpJIUK AcHUIaIN.
5. Bekrop ¢a3o TymyH4acu

Marematuka ¢aHuga HIyHIad TYmuiamiap MaBXyAKd, Oy TYIUIaMHUHT
uxXTU€puil OWTTacHIaH OJIMHTaH Xap KaHJall UWKKUTa dJIEMEHTIApPHUHT
WuruHaMcu Ba Oupop P MaiioH — siemMeHTIapuHUHT OepuiiraH TYIUiaMm

AJIEMEHTJIapUTa KYmaTMacH siHa Kapaia€TraH TYIUiaM dJIeMeHTIIapu OYmaan.
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DneMeHTaapu IOKOpUJAru HapTiapHU KAaHOATIAHTHUPYBYM TYyIUIamiap
gexmopap gazocu AeAnIaIu.

AMraitmuk O6msra Oy Oynamaran V' Tymiam Ba P wmalimon Oepuiran
OyncuH. V TYNIaMHUHT 3JIEMEHTIApUHU X, Y, Z,..., P MalgoH 31eMeHTIapuHu

a, fB,7,..., Kypunummaa Oenrwnaimui. V TYIuiam sJeMEHTIApU Y4yH ““+7
amaju Ba OUTTa yHap anreOpauk aMmal aHUKJIaHTaH OYJICHH.
1-Ttabpud. Arap Kylinaaru akcuomanap Oaxapuica, IbHU:

1) V - aguutiB aGerb rpyna;

2) (a- B)x=a(px) (VxeV, Va,BeP);
3) a(x+y)=ax+ay (VxyeV, Va,eP);
4) (a+p)x=ax+ By (V)_(eV, Va,ﬂeP);
5) 1-X =X (viev,lep)

Oaxkapwiica, y xoina |V Tymiam P MalioH ycTuaa KypuiraH ekmop ¢azo
JNeUnIIaau.

Bekrop (azo snementnapu eexkmopaap, P MaiiioH 3>eMeHTIapH 3ca
CKanAp NeVnIain.

2-tabpud. P malifon yctuaa anukianrad V BekTop ¢gazoHuHr 6upop L
KHCM TYyIuiamMu V 1a aHUKJIaHraH anreOpaMk amajuiapra HUcOaTaH BEKTOP
dazonu Tamkui 3Tca, L ra V ¢asoHuHT KucM pazocu erniau.

1-teopema. V BekTop (azoHunr Oupop L Kucm Tymiamu KucMm ($azo

OYIUIIM YUyH , MKKUTA MIAPTHUHT 0a)<.apUJIMIIN 3apyp Ba €TapJin:
a) (Vx,yel) x—yel;
b) (‘v’)_(e L, Vae P) axel.

V' ¢a3zonunr y3u Ba {0} tymmamuap V ¢a3zoHUHT XOoC KUCM (a3ocw,
KOJITaH KucM ¢azonapu 3ca V HUHT XocMac KMUCM (pazonapu aeiunaim.

3-tabpud. P wmalinon yctuaa anukiaanrad Vo BeKTOp (pa3oHUHT YEKIIH
COHJIaru
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8,8,,8;,....2, (1)

BEKTOpJap Yy4YyH YYyH KaMmuaa OUTTacH HoJbAaH (Gapkiu I[IyHAai

&,y y,..., O, COHJIAP TONMIICAKH, yJIap YUyH yIIOy
o, +a,a,+..+a,a, =0
TeHrJIMK Oaxkapuica, y xonga (1) cucrema uuszuxiu boenanean cuctema

HCﬁHH&HH, aAKC XO0JIJ1a YU3uKau 3pKjiu CUCTcMa JIeUnIagu.

4-tabpud. Arap ucrainras n, (i :L_m) COHJIAp YYYH
a=ka, +k,a,+..+k a_ (2)
TEHIJIUK VpuHiau Oyica, y XoJija a BEKTOP a_i(i :1,_m) BEKTOpJIAP OPKAJIU

YUBUKIU Ughooananaou neiunaam.

S-tabpud. P connap MaiiloHM yCTHJa KypwiraH 4YM3UKIU (a30HUHT
Ooupop vexnu OynmaraH K BekTopiap cucteMacu y3uja Kamujaa OUTTa YeKIH
COHJIaT¥ YW3HKJIM OOFJIaHTaH BEKTOpJIAap CHCTEeMacHHU cakmaca, K BekTopiap
CHUCTEMacH XaM Yy3apo uusukau 6ozranean nevnnamd. Arap K cucreManuHT
Oapua 4YeKJIM COHJArd BEKTOpPJIAp CUCTEMAacu YMU3UKJIM OOFJlaHMaraH Oyica,
CUCTEMA XaM YU3UKIU OOLTAHMALAH cucmema ASHIIau.

6-rabpud. Bextopmapuunr K  cucremacu Oab3ucu 1e0 Kyhujaaru
HIapTaapHu KaHoaTmanTupyBun K’ KuCM cucTemacura aiThiaau:

1. K'-um3ukim OofTaHMaraH BEKTOpJIap CUHCTEMACH;

2. K cucremanunr xap Oup Bekropu K' cuctema BeKTOpJIapUHHUHT
YU3UKJIM KOMOUHAIUACH OYaau.

7/-tabpud. Arap V  Bekropiap (a3OCHHUHT  y3ap0  UYMBHKIHU

OofaHamarad uryHjaan

Xis X yeens Xigyeoms X, (3)
BEKTOpJIap CUCTEMacH MaBxkyJ Oyicaku, V HUHT KoJiraH Oapya BekTopiapu (3)
CHUCTEMa OpKaiu 4u3MKIM udojamanca, y Xoima (3) BEKTopiap CHUCTEMacH
V BekTOp hazonune bazucu nenvnaam.
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8,8y,8;,-, 8, (4)
BeKTOpyap cucremacu V BekTop ¢azoHUHr Oaszucu Oyica V HUHT UXTHEPUI
aneMeHTHHH  (4) 6a3uc opKaiau YM3WKIM hdoaanaim MyMKHH, SBbHU IITyHIAM

a,,a,,0,,...,0, COHJIap TOIINMJIIAAUKHU, HATHXKala

a=qa +a,a,+..+a,a (5)
TCHTJIMK OaXKapHiIajy.

V' (dazonunr (4) Oasuc BekTOpiapu yuyH (5) TEHTIWK YpuHIHM Oyica

(o, 0,,3,...,c,) KOpTEXTa &  BekTopHHHT (3) Oasucra HucOaTan
KoopouHamanap campu NSHAIaIu.

8-tabpud. YUekiu BeKTOpIap CUCTEMACHHUHT PaHTH J1e0 YHIAru Yu3uKINd
OOFTaHMaraH BEKTOPJIApPHUHT MaKCHUMaJl COHUTA alTHIIa TN,

Arap V Bektop (azonuHr uxtu€puil BekTopu (3) 0Oasuc BeKTOpIAp
CHUCTEMAaCH OPKAJIM SITOHA YCYJIJIa YN3UKINA U(oaalaHa N,
HN3omopd BexTOp dazoaap

busra P maiimoH yctumarn dekid yiadoBiM ukkura V Ba V' BekTOp

dazonap Oepuiran 6yICUH.

O-tabpud. Arap VBa V' Bekrop (asomap opacuma ImyHmaidl ¢
aKCIAHTUPUII MaBXkyJ 0ynu0, y V HuHT Xap Oup X BekTOpuHM V' HHUHT OMTTa

X' BekTopHMra ¥y3apo OHp KUHAMATIM aKCIaHTUpCca Ba KyHHAard IiapTiap
Oaxxapuica

1) x—2>x Ba y—>Yy 6yuca, X+y—2>xX'+Yy 6ymagn. Bynma
X+yeV Ba X +yeV';

2) x—2 ¥ Oaxkapuiranaa ax—! sax Oaxapwiaau, OyHaa ax eV,
ax'eV’ (VaeP, xeV, ;'eV').

V Ba V' HuHr n3oMopdauru = opkaau OeiruiaHaIu.
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6. MaTpuua TylIyH4Yacu Ba YHHHT X0CCaJIapH

1-tabpud. P maiigoHHMHT MN Ta a, (izl,m, jzl,n) COHJIapUJaH

TyBI/IJIFaH
a; & . &,
a a o a
A — 21 22 2n
aml am2 amn

KYPUHUINKUJATH KaaBal P matioon ycmuoaeu mampuya newrnanu. Matpurma

A B,C,.. xapbpmap opkanum OenrmiaHaad, @; COHIAp MaTPHIAHHHT

AIIEMEHTJIApH IEUHITIAIN.
Martpuna 3JeMEHTIapUHUHT TOPU30HTAJI KAaTOpJIapd YHUHI caTpiapy,
BEPTUKAJI KATOPJIAPH YHUHT YCTYHJIApH JCHNTIAIHN.

a; DIEMEHTHUHI OMPYHYH | HHEKCH Oy DIIEMEHT TypraH CaTp HOMEpPHHH,

] MHAEKCH Oy 3JIEMEHT TypraH YCTYH HOMEPHUHHU OUJIIUPAIH.

a; 8 - a4

a a .oooa
A — 21 22 2n

a‘ml am2 a‘mn

MaTpuIlaja caTpiap COHU YCTYHJIAp COHHMJIAH KMYWK, TEHT €KW KaTTa OYIuIim
MyMKHH. Arap M=n Oyica, Oy xonna OyHaail maTpuia N-TapTuOIM KBagpaT
marpuna pgenwnand. Ksagpar wMarpunaza @, a,,,8,...,8,, DJIEMEHTIAp
MaTPULIAHUHT OOII JAMOTAHAIM, 8,8, 1,8, 5. &,y IJIEMEHTIIAP 3CA UKKUHYU
JMoraHai 3JIEMEHTJIapy ICUNIIa Iu.

Arap A Ba B wmarpunanap Oepwiran Oynu0, yJTapHUHT caTpjiapd Ba
YCTYHJIApU COHM MOC paBHIIIa TEHr Oyica, OyHjall Marpuiiajiap HOMIOII

Marpuuanap 1ed oputuiand. A HUHT Xap Oup @; snemeHTH B HUHT yHra Mmoc
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b; snementura tenr 6ysca, Oy MKKMTAa HOMIIOII MAaTPULIANAP TEHT, ibHu A= B

oynasu.

A MaTpUL@aHUHT caTpiaapd M Ta N YIYOBIA FOPU30HTAI
a, =(ay,8,,.ay,);

a_zz(a21,a22,...,a2n);

a :(aml’amZ""’amn)

BEKTOPJIAPHHU, YCTYHJIApU 3¢ca N Ta M YIYOBIM BEPTUKAJ BEKTOPJAPHU TAILIKUIL
STaIu.

2-tappud. MaTpumagaru catp BEKTOpJIap CHCTEMAaCHHUHI pPaHTHUTa
MampuyaruHe paneeu JeAnIIaau.

Marpuuanap ycruaa amajuiap

bu3 ymOy nmaparpadna matpunanap ycruaa OaxapuiaauraH amasuiap,
OepuiraH marpuuara TeCKapyd MaTpulla MaBXyUIMTH XakKugaru Tabpud Ba
TEOpEMaJIaPHU KEITHPAMMU3.

Martpunanapuu Kymuin amaiy GakaT HOMJIOII MaTpuiiaiap yayH

aHUKJaHraH. P MaliloH ycTH/1a aHUKJIaHTaH MKKKA HOMJOLI MaTPUIIAHU KYIIIUII

Kyluara Kkouaa OViinya aHuKIaHaIu:

a11 a12 aln bll b12 b1n
A — a‘21 a‘22 a‘2n B — b21 b22 b2n
a‘ml am2 a‘mn bml me bmn

a11+bll a12+b12 a1n+bln

A+B= a'21_’_b21 a22+b22 a2n+b2n

+b +b a +b

m2 mn mn

a a

m2 ml m2
Jlemak, TMFUHIA MAaTPULIAHUHT 3JIEMEHTIAPHU KYIIMIYBYM MAaTPULAJAPHUHT MOC
JJIEMEHTIApU MUFUHAMCUTA TEeHI. byHaH KypuHAaUKU, MaTpULaJapHyA KYIIUII
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amMaid KoMyTatuB  Ba accouumatuB Oymaau. Illynmaii kunub, wucranrax
MaTpUIaap ya9yH

A+B=B+A, A+(B+C)=(A+B)+C
TEHTIUKIAp Oaxapwiagu. XaMMa dJIEMEHTJIApU HOJUIapaH uoopar MmaTpula
Hoab mampuya 10 atamaau Ba y 0 opkamu OenrmnaHaau. Marpuraam (-1)

COHra KYyMauTHUPHII aMali KyWujgarnya aHuKJIaHaIu:

&y &y, e A, —a; &, ... -4,

a a .eooa —a —a e —
(_1)A:—A:_ 21 22 2n — 21 22 a2n

am1 am2 amn _amz _am2 _amn

By matpuia A MaTpuiara Kapama-Kapiim Matpuia jeitinaam Ba A+(—A)=0
oymasu.

Xycycuii xomma A—A=0, A—-0=A, 0— A=—-A 6ynanu.

1-Hamuowca. Homaom Matpuniaiap TYIIaMu aJTATUB Tpymna Oyaaam.

OHIM MaTpULATapHU KYAUTHPUILI KOUJTACHHU KYPaNIHK.

dakar MXN KYpUHHUINKAATH MAaTpPHIaHd NXxK  KYypUHHUIIUAArH
MaTpulara KymauTHUpull MYMKHH, Oollkaya aitraHga, ¢gakar N yCTyHJIH
Marpuma N caTpad  Marpumara Kynautupuiaau.Kynantmana mx Kk

KYPUHUIIUIA MaTpHIla XOCUI OyIaau, SbHU

Anxn ) ank = mek '

all a12 e aln bll b12 e blk
a'21 a22 e aZn . b21 b22 e bZk

bn2 bnk
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IZaﬂbu IZai.b.z IZai.b.k
=1 =1 =1

zaZIbll ZaZIbIZ ZaZIblk _C
1=1 1=1 1=1 -

mxk

Zamlbll Zamlblz Zamlblk
1=1 =1 =1

1-teopema. Yuta A, B,C wmarpuma yuyn ABBa BC «kymaiitmanap
MaTpuiaizap oyica, y xoiaa (AB)C Ba A( BC) KyIaiTManap xaMm MaTpuianap
6ym0, (AB)C = A(BC) Tenruk 6axapuma.

MartpunanapHu KynaiTHPHUII aMalid KOMMYTaTHUB dMac.

bepwiran o € P connun

; 8 . &y,

a a ..oooda
A — 21 22 2n

aml amZ a‘mn

MaTpuiara kynautupuin 1e0, Oy COHHM A HHUHT XaMMa »JJIeMEHTJIapura

KYMaWTUPUII HATUXKACKUIA XOCUJI OYJIraH MaTpuuara aiTuiaau, ssbHU

aa,;, aa, .. aq,

aa, ad, .. ad,
aA=

aa, «d, .. aa

ml mn

Hompom maTpunanap ydyH KyHuaaru TEHTJIMKIIAD YPUHIIM:

a(A+B)=aA+aB;

a(A-B)=aA-aB;

(a£pB)A=aA* pA;
(aB)A=a(BA)
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2-Hamuoica. Hompaom marpunianap TymiaMd OepuiraH COHJIap MalJOHH

yCTH/a BEKTOP (Da30HU TAIIKHII ATA]IH.

Teckapu maTpuna
N -TapTUOIM KBaJIpaT MaTPULIAHUHT OOII JUAroHalId 3jeMeHTiIapu | naH

Ba KOJITaH XxaMMma sriemeHTiiapu 0 napaan ubopar ymoy

1 0 .. 0
01 .0
00 .. 1

KYpUHUIIMIATH MaTpulia Oupiuxk mampuya pAevwnand Ba 'y E  opkamm
OelruiIaHaaun.

N Taptubnu wuctairan A kBaapar matpuna yuyH AE=EA=A
HKAHJIMTUHU TEKITUPUILl KUIUUH dMac.

3-tabpud. bapua carp BeKkTOpiapu YU3MKINA SPKIM MaTpUIla XOCMac
(altHMMaran) marpuiia, 6apya caTp BEKTOpPJIAPH YM3UKJIMA OOFJIaHTaH MaTpullia
Xoc (alfHUTaH) MatpuIa 1ed aranaim.

4-tabpud. A MaTpulna  y4yH AB=BA=E TEHIJIMKHU
KaHoaTJIaHTUpyBuu B martpuiia maBx.yn Oyica, y xonna B au A ra meckapu
Mmampuya neiinnaay Bay A KypuHNAIINAA GeaTMIaHAIN.

Tabpudparu B ypuura A kyiicak, AA™' = A*A=E 6ynaau.
Teckapu matpuiia ¢akat xocMac KBaJpaT MaTpUIlaiap YUyYHTHHA MaBXKyl Ba
saroHa Oynaau.

Onementnapu Oupop P Maiimonra Tterunumm Oynaran Oapya Nxn

TapTUOJM Typiau KBaapaT MaTpuuagap TYIUIAMHHU GL(n, P) OpKainu
oenrunanmMus.
2-Teopema. <GL(n, P),-> anredpa rpynna 6yaaau.
Hcbor. ABBasirn MaB3yiapuMusia Kypubd yrraHumuszaek, a) yura A, B,C
MaTpUIAIAPHUHT KYTaTMacH accoluaTuB; 0) UKKATa NxN TapTHOIUM XocMmac
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MaTpULIAJJAPHUHT KyHaiTMacu stHa NxN TapTubim xocmac mMaTpuua Oynaau; B)
1-teopemara kypa xocmMac MaTpulla y4yH SIFOHa TECKapd XOocMac MaTpuia
MaBXKyA; ) Xap KaHmai Oupiuk Matpuna xocmac Oymaau. Teopema

UCOOTIIAHIH.

<GL(n, P)> IPYIIIAHUHT JACTEPMUHAHTH lra TEHT JJIeMEHTJIapHaaH

nOopaT TYIUIaM XaMm I0OKOpUJa KPUTHIITAaH MaTPHUIIAIAPHU KYTIAUTHPHUII aMajiura
HUcOaTaH Tpymma XOCHJ KWJIaaud Ba Oy rpymnmna MaxCyc YM3HMKIM Tpymnmna 1ed
nomianu6, SL(n,C) xypunuinmga oenruianaam, 0y epaa n> 2.

KBaapar MaTpuuajapHuHI JeTePMUHAHTH.

S-tabpu@. N —TapTUdIN

&y dp - &,
A — a21 a22 a'2n
anl a'n2 ann

KBaapar MaTpuiaHuHr nerepMuHanTy Ae0 N! Ta xaanapHUHT

n!

(1) a8, .8, 1)

KYpUHUIINIATH WUFUHIWTA aWTuiauO, Oy HUFMHIM Kydugaru TanaOjJapHU
KaHOATJIaHTUPAIU
(1) iuruHauaaru xap oup
Vv
(=) ap2p805-ay, (2)
XaJl MaTpPUIIAaHUHT Xxap OuUp caTpu Ba Xap Oup ycTtyHuaaH ¢akaT OUTTaIaH

OIIMHTaH 8,8, , 8,,...8,, dICMCHTIAP KyNaHTMaCura TCHT.
n

(1) iuFuEaM N —TapTUOIM IETCPMUHAHTH JCHWIAIN, Y
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8, a, .. a,

a a Lo a
‘A‘ _|“ 22 2n

a, a, .. ad,

KYpUHHIIUAA OENTujiaHuaaAd Ba YHUHT TOPU30HTAN KaTopilapw caTpiapw,

BEPTUKAI ~Karopiap yCTyHJap J[eHWiaa. @; JapHH JCTePMUHAHTHH

AIEMEHTIAPHU JCUNIIA/IN.

JleTepMUHAHTHHM aCOCHI X0cCcaJIapH

1-yocca. JleTepMUHAHTHU TPOHCIIOHUpJIAIl SbHU YCTYHJIADUHH CaTp
KWINO, caTpJapyHH YCTYH KWIMO €3UIT YHU KMMMATHUHU Y3rapTUpMaiiin.

2-yocca. JleTepMUHAHTa WCTaJITaH MKKH caTp €KW WKKH yCTYHJIApWHH
VpUHIIApUHU aJIMAIITUPCAK YHU (aKaT UIIOPACH Y3rapaiu.

3-yocca. JIeTepMHUHAHTHHHT OMpOp caTpiard dJIeMEHTIapu M  yMyMHI
KymaTyBuura sra 0yica, yHU JETEPMUHAHT OCITUCHIAH TallKapura YMKapuIil
MYMKUH.

3-namuoica.  JlerepmuHaHTHUHT  Oupop carpu  Oomka  caTpra
MPOTOPIIMOHAN Oyica, Oy IeTepMUHAHT HOJITA TEHT.

4-xocca. N—TapTUOIM  JETEpMHUHAHTIA  OWpop  carpu  MTa

KYIIWTyBYMIAPHUHT HUFUHAUCKIAH nOopat Oyica, ibHU

Ay A, - By

a, a, .. a
6yaca, |A| nerepmuHanT MTa N -—TapTHGIH Al AL A]]A)

ACTCPMUHAHTHHUHT ﬁHFHHHHCHFa TCHT.

33



MuHop Ba anredpauk TyJIAUpyBYRIAP
Taptubu 3 pgan karra OYyiraH AETEPMHUHAHTHH XHUCOOJIAIHU Tanép
dopmynacu mapxya sMmac. LIlyHUHT yuyyH IOKOpU TapTHOIM JETEPMUHAHTHU
XHUccoOIal manTuaa YHUHT TapTUOMHH MacCalTUPUII MYXHIM.
7-Tappu@. N—TapTHOIN AETEPMUHAHTHUHT UCTAJIraH I Ta caTpu Ba I Ta
YCTYHUHU  YuupuO, YJIapHUHI  YUHMpWIraH OKOWJIapujaaru  KECHUIIraH
JIEMEHTJIApHU OepwiraH JCTePMHHAHTAATUACK TapTUOMAa Onub, I -TapTHOIH
JNETEPMUHAHT Ty3cak, Oy JAeTepMUHAHT OepuiraH JAeTepMUHAHTHUHT
r —mapmubau munopu Ae0 atangaau.

O-rabpud. |A| JNCTCPMHUHAHTAArU I -TapTHOIM M MHUHOPHHUHT 1Ty
JNCTCPMUHAHT/Ia MINTHPOK ITraH caTp Ba YCTYH HOMEPJIAPUHH MOC PaBHIIIA
K., Ky, Ks,oon K, Ba 0 A PO 1eod Oenruiacak y Xo0J1a ,

Ky +Ky +Kg+..cAKp +h +b +h ..+, — o o o
(—1) JapaxxajJlapuHH M KyninM4ia MHHOpra KyIlauTMacCHu

M MUHOPHMHI aneebpaux myaoupyeyucu NeHnuIaan.

AnreOpauk TynaupyBUMHH A opKaiu Oenrmiacak, Tabpudra kypa

A= (_1)kl+k2+k3+...+krr+I1+I2+I3+...I, N
oynanu.
3-teopema. (Jlanac Teopemacu) N— TapTu6nu |A JeTepMUHAHTA TAHIAHTaH
r Ta uxtu€puil carp (MXTUEpuUil YCTyH) JNapiapiaH XamMma I — TapTUOIU
MUHOpJIApHU Ty3uO Ba yjapra Moc aiareOpauk TyJAupyBUWIapra Kynautupuo,

Oy KynmaTMaiMp KyIIuiica, XOCWI OyiaraH WUFUHIU |A| JNETEPMUHAHTIA TEHT

oymasu.

| 600 Oyiinua xyJioca.
Ymby 606ma Gepunran Oapua MabIyMOTNIap, Tabpudiaap, Teopemanap,
Xoccajlap KeHUHTH WKKW 000/1a KMJIWHTaH WIUIap YYyH €pAaMud TyITyHYajiap

o0ynu0, OyHna 3-4 na kypcatwiran anaduérinapaan GonganaHIukK.
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Il Boo.

JUODOEPEHIIUAJ TEHI JTAMAJIAP CUCTEMACHUHUHI SL(n,C)
I'PYIIIIA AMAJIMT'A HUCBATAH 3KBUBAJIEHT EYUUMJIAPH.

1. SL(n,C) TPYIIIIA AMAJINT A HUCBATAH DKBUBAJIEHT
UYJLIIAP

Komieke cornap maiinonn yeruga V =C" —n yagosnu Bekrop (aso Ba
SL(n,C) — mMaxcyc 4u3MKIM rpymnna 6epunran 6yiacun. C' (a3oHMHr xap Oup
IEMEHTH N — VIIYOBIM caTp KYpPWHHINHIA TaCBUPJAHTaH BEKTOPJIApIaH,
SL(n,C) rpynmaHuHr Xap OWp 3JEMEHTH JCTCPMHHAHTH | Ta TEHr OyiraH
KBaApaT MaTpuuanapaad ubopar. by rpymmanmar C" ¢dasomarm amanu

cudarua, MaTpUuLAJapHU KYTaUTUPUIL aMaTuHU KUPUTAMU3 '

gll g12 gln
(X,g)—>Xg=(X1,X2’X3’___’Xn) J,, 9, - 05,

gnl gnZ gnn

:(ixigil ixigiz ixign ixiginj
i=1 i=1 i=1 i=1

1-tabpud. [0,1] ma ammknanran X:[0,1] —C" y3nykcu3 akciaaHTHpHIL
X(t) yanyxcus tiynnu ndonanamim.

Arap X (t), i =1,n koopmuHatanapa X(t) uexcus nuddepeHnraIIaHyBIH
byukuusaan noopar 6ynca, C* — x(t) wynau udonanaiau.

M (X) opKau (X',X”,X”’,...,X(nfl)) JapaaH Ty3WiIraH MaTpHUIlaHH

OoermwIanmMmns;
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X Xl XZ Xn
X' ! ! !
" X1 X2 Xn
M(x)=| x" |=| , )
X(nil) Xl(n—l) Xgn—l) X(n—l)

6y epaa X" — x HuHT t GViiMua oMMHTaH | — TAPTHOIN XOCHIACH.

2-Tappud. Arap Oapua te[0,1] yuyn detM(x)(t) =0 6¥naca C” —x(t)
yekcu3 y3nyken3 auddepeHimayianyBun Wy peeyiap eHunaiu.

3-tappud. Arap mynmaii g € SL(n,C) maxyn Oyincaku, 6apua te[0,1]
yayH Y(t) =X(t)- g Tenrnuk ypuriu 6ynca, X(t) Ba y(t) #ymrap SL(n,C) rpymna
amaJiura HuCOaTaH 9KeuUsaIeHm ISHUITa N,

A-tavpud. X(t) ={x (1)}, Huar f ¢yHKIMACKH Ba YHHHT YEKIH COHJArH
xocunanapu SL(N,C) rpynma amanura HucOaTtaH uneéapuanm IEHWIAIM, arap
yauHr KuimaTiiapu SL(N,C) rpymnma amanura HucOaTaH SKBHBAJICHT Hyuiapra
moc keica, sean f(X(t)g)=f(x(t)).

1-xocca. Arap X(t) Ba y(t) HUynmap SKBHBAJEHT Oyjca, yjlapra moc
M (X) Ba M (y) MaTpulaiap yayH

M(y)=M(x)g, geSL(n,C) (1)
TEHIJIMK YPUHIIH.
HcooT. Arap X(t) Ba y(t) iynap G-skeuanent Oynca, y(t)=x(t)-g,

g eSL(n,C) tenrnuk 6axapmiaau. by xoma,

36



2%

i=1
d n
a[; Xigilj

i
— X9
dt"? i1 '

D %0:,
i=1

d n
a(gxigizj

d(”—l) (i
dt" Y i1

Xigizj

Xl XZ n
' X ' Xn!
M(gg=| R
Xl(nfl) Xgnfl) Xr(]nfl)
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gnl

ingin
i=1
d n
a(; Xiginj

SN
— X
dt" i1

g12 gln
922 an —
gn2 gnn




2 %0y DX0. e D %G
i=1 i=1 i=1
d n d n d n
_ dt (le |g|1] dt(z |g|2j dt [; |g|nj

d(”—l) n d(”—l) n d( -1) / n
R X.d. e T
dt(nfl) (; |g|1j dt n 1 (Z |g|2j dt(n -1 (21 |glnj

M (Xg) Ba M (X)g MaTpULIAJIADHUHT Xap OWp d3JIEMEHTH TEHIVIUTHUJaH Oy

MaTpUOAJIapPHHUHI XdM TCHIJIUT'U Keano YHUKaaHu.

1-3caaTma. YOy 6061aru 6apya macanaiapHu SL(n,C), n>2 oynraxn

XOJila ypraujauk. SIbHU OJMHTaH Oapya HaTWwkKamap N=2 SAbHU SL(Z,C)

oynran xon yuyH Xam Yypuniu. lly caGabnaH, yMyMUIIMKHM Yerapamaciuk

MaKcaauaa SL(n, C), N>2 OynraH XoJ1a TeKIIUPIUK.

M (x) Ba M (y) marpuuanap V ¢asona TeckapuiaHyBun GYIraHu yuyH

YIApHUHT JETEPMUHAHTH HOJJaH dapkiau Oynaau. Ymapra Moc TecKapu

MaTpULAJIapHUA KyHU1arndya KUpUTaMu3:

M, M, .. M,
:# Mlz Mzz an_

M, .. M

Mln nn
Oy epma My, i, ] ~1n Moc Xxoizard X;j 2IIEMEHTIapPHUHT
TYIAupyBYWIApHHU Udoaanaiiam, det M Z M. =0,

My My o My

1M M_,;2 . M,

M M’ M/

1n n2

anredpank



Oy epma M;,i,j-1n wMoc Xxonmarn Y;5I€MEHTIAPHUHT

TYaupyBUrIapiHy ndonanaiinm, detM (y)= Z yM. =0,
i1

Gll GZl nl
G, G G

gr=| 7 |, detg=1eSL(n,C).
Gln an Gnn

anreOpank

Teckapu Matpuuanusr Tabpuduaan M (X)M™(x)=E tenrmux ypunmu, Oy

epaa E Oupiuk Matpuna. Y xonaa Kydugard TeHTJIMKIapra ra 0yiaMus:

M (X)M~™(x)=
X X, X, M, M, M.,
_ 1 X, X, X, o My, M, M,
detM(x)| @ i : L
X{n_l) gn—l) Xr(]n_l) Mln M n2 M nn
iXiMll iXiMlz iXiMin
i=1 i=1 i=1
— 1 iX;Mll ZH:XiIMuz ixi,Mln
det M (X) =1 . i=1 : i=1
Z”: MUY Z": MUY Z": MY
i i1 i i2 i in
i=1

Xocun Oyiran MaTpuIaIapHUHT Xap OUp XaJapuHU TeHIacaKk
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XM, =0, k=1,n, k=2,
i=1

Zn:x.(j‘l)Mij =detM (x), Zn:xiMik =0, k=2,n,
i=1

i
ji=

[1Ey

(2)

> xM, =0, k=Ln, k=3, .., Y x"M, =0, k=1(n-1)
i=1

i=1

KYPUHUIIKMIATH TEHTJIMKIIapra sra 6yiamus.

2-xocca. Arap X(t) Ba y(t) iymrap SL(n,C) rpynma amanura HucGaran

AKBUBAJICHT OVJica, KyHuaru TEHIJIMKIIAp YPUHIIN:
1) M (y)=g"M™(x), g7 eSL(n,C);

(3)
2) detM (x) =detM (y).

Hco6oT. Arap X(t) Ba y(t) nymiap G-skBuBaneHt Oyica, y(t)=x(t)-g,
ge SL(n,C) Tenrmk  Oaxapwiaad, —KojaBepca  l-xoccara  Kypa

M (y) =M (X) Q TEHIVIMK XaM YpUHIIU. ( € SL(n,C)-z[eTepMI/IHaHTH I ra TeHr

6ynraH KBagpaT MaTpuna. Jlemak, g ra TeCKapu JEMEHT MaBxKyd. YHH ¢ 1eb

Genrunacak, rpynna taspudura kypa g e SL(n,C), spuu detg ™t =1.

M(y)=M (X)g Tenraukka g~ HU YHIIaH KyIaHTHPaMu3, HATHKA/A

M(y)g™=M(x)gg™ =M (Xx)E=M(x)

TEHTTIMKHY XOCH KHIaMH3, Oy TeHTKka M (X) VHIJaH KynauTupamMus:
M(y)g™M*(x)=M (x)M*(x) =E.

IOkopunaru Tenrinukka M ‘1(y) YarJ1ad KyImanTupcax,

MM (y)g*M ) =M*(y)E=M"(y)
g M () =M"(y)

6y epna E - 6upmux matpuma, g € SL(n,C).
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DHau 2) TeHIIMKHM ucGoriamra yramus. Arap X(t) Ba y(t) iymmap G-
SKBHATEHT 6Y1ca, 1-TeMmara Kypa
M(y)=M(x)g, geSL(nC).
TenrK Gaxapiman. By xorna,
detM (y)=det(M (x)g)=detM (x)detg =detM (x)1=det M (X).

2-xocca uCOOTIaHIH.

1 Ba 2- xoccanapaan Qoigaiann® KyHujaard TeopeMaHH HUCOOTIIaMu3.

1-teopema. X(t) Ba y(t) wymmap SL(n,C) rpynma amanura HucOaTaH
SKBHBAJIICHT OVIMIIKM Y4yH KyHUJard IIapTiIapHd OakapWiHIIH 3apyp Ba

eTapIn.

1) M' (M7 (x) =M'(y)M (y);
(4)
2) detM (x) =detM(y)
6y epma M (x) Ba M7(y) wmarpumamap moc xomma M(X) Ba M(Yy)
MaTpuianapad Teckapu Marpumanapu, M'(X),M’(y) marpumamap M(X),M(y)
MaTpuianapHu t 6yiinya oJiMHraH XocuiajlapuaaH uoopar.

HUcobot.1) 3apyprueu:

Arap x(t) Ba y(t) iiymmap SL(n,C) rpynma amaiura HucOaTaH SKBUBAJICHT
oynca, y(t)=x(t)g maptau kanoarnantupyBuu geSL(n,C) snemeHt mapxyn. Y
xomma, M(y)=M(x)-g, geSL(n,C) Ttenrmk xam Vypurau Ba (3)
MyHOCa0aTHH KaHOATIaHTHPAIH. XaKUKATIAaH XaM,

1) M'()M(y)=M'(x-g)M(x-g) =
=M'(x)g-g"M 7 (x) =M'(x)M (x);
2) detM (y) =det M (x- g) =det M (x)det g =det M (x) -1=det M (X).

2) Emapnunueu:
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X(t) Ba y(t) iymmap yayH (3) myHocabat Oaxapwmica, X(t) Ba y(t) iymrap
SL(n,C) rpymnma amanura HIcOaTaH SKBHBAJICHT OYI1a Iu.
ByHnu xypcaruin yudyH Kyduaard TeHIIMKAaH ¢Goiigananamus. Arap A(t) —
MaTpHla TECKapUIaHyBYH Oyica
(A =—A"AA™ (5)
TEHIJIMK YPUHIIN.

By tenrnuknan ¢oitnananund KyiugaruiapHiu KCOOTIaiMM3.
1) M'(x)M7(x) =M'(y)M~(y)
TeHTTTMKHA aBBajd M(Y) ra YHrmaH, KeHuH — M™(x) ra gamman KyauTUpamus.

Hatmxkana
(M7 (x)M(y))' =0
kenu6 unkaau. byHnan Kyhunaruinap Kenmo 4uKaiam.
M7 (x)M(y)=g Ba M(y)=M(x)-g, geSL(n,C).
2-xoccara Kypa
2) detM (y) =detM (x) =detM (x)-1=det M (x) -det g =det(M (x)g)
M(y)=M(x)-9, geSL(nC).
Teopema ncooTIan M.
1-teopemanuHr |-mapTugaru M'(X)M (x) kymaiitva Nxn TapTHOIM
KBajgpaT marpuila xocwsn Oynamau. By marpumanun A(t) ne6 Oenrmnabd  yHU

KYPUHHUILIWHA aHUKJIAUMU3:

MM (y)=A(t)=

Xl, X Xr’1 M11 M12 Mln
1 X X X5 M, My M.,
= . . X . -
detM (x)| : : :
Xﬂ(.n) Xgn) Xgn) M nl M n2 M nn
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ZX{Mil ixi,MiZ ZXfMin

i i=1 i

I LD 3 I 327 Y
i i1 -

" detM (x)

n n n

SHM, EAM, . A,

i=1 i=1 i=1

Ym0y marpuniana (2) TeHTIUKIapHUA 3bTHOOpra oncak, A(t) maTpunanu

KYPUHUIIM Kyiuaarnya Oynaau:

0 1 0 0

0 0 1 .. 0
FY0S T E T

0 0 0 1

8,() (1) ) . a,()

Oy epma a,; (t):ZXi(n)Mik, i,k =1,n -uekcus mapra auddepeHIHATITAHYBYH,
i1

Y3IyKCU3(PYHKIHS.
Ky#nnaruya 6enrunanuiapHu KUPUTaMU3:
At) =M'(X)M7(x), c(x)=detM(x).
by xomma A(t) marpunasuii ¢ynkuus Ba c(x) ¢yHkumsiaap SL(n,C) rpymnma
amanura HucOaTaH UHBApUAHT.
1-Teopema maptiapura Kypa

{M "(X)M (x) = A(X)

(6)
det M (x) =det M (y) =c(x)

MaTpuiaBuii auddepeHiman TeHraaMmanap CMCTEMaCuHNA XOCHIT KHJIaMU3.
(3) vu 1-tenrmamacunu M (X) = A(t) M (X) KypuHummaa ¢&3ub, A(t) HuU

KYPUHHUILWHYA IOKOPUJATrUIEK OJICAK:
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M'(x) = A(t)M (x)
0 1
X X 0
X; .| |0 O
X\ x\" 0 O
an1 an2
X X, Xn
XX Xn
X . . .
Xl(n—l) Xgn—l) Xr(]n—l)
X, X,
X X

QN

il

nn

buprH4yM Ba oXUpru MatpunagapHu xap Oup XaJjIapuHH TEHIJIacaK

(n)
XZ

L’n

Q)
X

(m
X2

(n)
\Xn

=a_x"Y+a

nn-1

nn-1

nn“*n nn-1"*n
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(n-2) + ..

(-
X"+

xXW=a x"Y+a x" 4

+ anlxl
+a X, (7)
+a X,
(n-1) (n-2) _
_a‘nnxl _ann—l _"'_anlxl_o
(n-1) (n-1) _
- ann X2 - ann—lxz - aanZ 0 (8)
(n-1) (n-1) _
- ann X - a‘nn—an T anlxn =0



KYPUHUIIUAATH OWp OSKUHCIM, YHU3UKIU, N-TapTHOIU n Ta oamui
nuddepeHnnan TEHIJIaMaJIap cucTemMacura ara oymammus. by

maddepeHnpanTenriamanap cucremMackan X(t) iy cudaruia Kapamr MyMKHH.

2. detM(x)=C(t) :zn:XiI\/I“ ra Tenr, 6y epaa My, —i=(1,n) 1-carp Ba

i=1

| - ycTyHJIapra Moc X0JIJar MUHOpJIapiaH uoopar.

3. C’(t):{iz:xiMﬁ}

Ymly WAFUHAUHUHT OUPUHYM KYIIMUTYyBYMCH (2) TEHIJIMKIapra Kypa HoJra

:i(xi,Mli + XiMlli):iXi,Mli +Zn:XiM1i
i=1 i=1

!
X i=

n
TeHr. Jlemak, C'(X) = Z:XiMl'i TEHIVIUK YpuHiu. by Wuruaauma N —rtaptubnu
i=1

XOcuJia KaTHaIMaral 6apya xajjapu (2) TeHrJIuKiIapra Kypa Hojira TeHr 0yuo0,
dakar N-—TapTMONM XOcWJa KaTHAIITaH XaJjlapruHa Konaau. byHmai
XajurapHuHr corn (N—1)! ra Tewr, konaepca Oy xamiapaa (n—1)-tapru6nn

(n)

XOCHJIAJIA KYMAWTyBYM MaBxKyJ 3Mac. Xap OWp KyIIWIyBUMIAru X; ' -3JIEMEHT

Vpuura (4) cucremagaru TEHINIMKIapHU onuO Oopub kysmu3. Hatwxk.aga
KyHuaruiapra sra oyiamus:
n n n
! ! !
C'(t)=>xMj=a,> xM;+a,> XM, +
i1 il ji

+a, D XM+t D XM +a, > XM

jicl jic jic
(2) TeHrnUKIapHUA YBTHOOPTA OJICAK

n

-1
C'(t)=a, > x'"M, =a, detM(x)=a,C(t)

ji=l

TEHTJIMK XOCHJ OViaiu.
Oxopumarn  kenu®  9uKKaH  HaTwkamapaad — ¢oinaaanuo — (8)

nuddepeniman  Tenrmamanap cuctemacuuuHar  SL(n,C) rpynma amanwura
HUCOATaH SKBUBAJICHT €YMMH MaBXKYyJl Ba STOHAIUTH KYpCaTWITaH TEOpeMaHU

KEJITUpHUO YTaMus.
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2-teopema. Arap A= A(t)={q;()},,,, matpuna Ba c=C(t) Qynxius

Kyuuaru
0 1 0
0 1 0
1) A(D) = oo ;
0 0 o .. 1
anl(t) anZ(t) a‘ns(t) a'nn (t)
Oy epma a,(t), i =1,n n— mapra qupepeHnraIanyBun (GYHKIHS 9)
2) ¢ =a,,(0);

3) c(t)=0, te(0,1)
mapTiapHu KaHoaTiaaHTupca, (8) auddepeHiman TeHriaManap CUCTEMAaCHHUHT
cunmu SL(N,C) rpymma amanura HUCOaTaH SKBUBAJICHTra4a aHUKJIUKIa MaBXKYy/I

Ba SITOHA.
Hcoor. Masocyonueu. M'(X)M (X) = A(t) Terrmukman A(t) Matpuiasu
KypuHuind kenub unkamu. by Tenrmukanm M'(X) = A()M(X) xypunuimaa

€310, xucobanuiapau 6axapcax.

(n) (n-1) (n-2) _

X —an X —a X —em a8 X = 0
(n) (n-1) (n-1) _

X, ' = Xo 7 —a X o —..—aX% =0 (10)
(n) (n-1) (n-1) —

Xp " — X, —a,,4X, —ee X, = 0

N-tTaptuOaX, N Ta HOMABIYMIH, N Ta OUP SKUHCIW, YUBUKIH OJTUIN
mubdepennuan TeHrnamaiap cucreMacu xocun Oymamu. duddepenuman
TEHrjJaMajgap  CHUCTeMacu  Hazapusacuaa  MabiayMmMku,  auddepeHiman
TEHTJIAMAJIADHUHT YU3UKJIM, OWp JKUHCIA CHUCTEMAcH Y4YyH (QyHIaMEHTaI

cucrema MaBxkyn [1]. emak, (5) cuctemanunr X (t),Xz(t), ..., Xn(t) eunmmapu

-1
y(n) —a, (t)y(n ) _"'_anl(t)y =0 (11)
muddepeHnian  TEHIIAMaHUHT €YMMIIAPUHU  (PYHJIaMEHTall CHUCTEMACHHU

TAIIKWI KWIaaH.
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Masbaymkn, G6apua te[0,1] yuyn detM (x°)(t) =0 6yaram xomma, (11)

TeHraama yayH X (t), i =1,n YM3HKIM GOFIAHMATAH CYHMIAPH MaBKYJL.

(11) cucremanaru TeHrnuMKIapaaH ¢oinanancak C =a_ (C) TeHrIuK ¥3-
Y3uIaH KeIuO YUKaIH.

Azonanueu. X(t) = (x; (1)); o, (3) cucTeMaHMHr OMPUHYM TEHIJIAMACHHH
oomika eunmu O0yan0, X'(t)=X(t)A(t) Oynaca, 4 HU KYPUHUIIMHA aBBAJITHICK
om0 M(x) Hu xocun Kuiamu3. Hatmkana,

(M(x )M (x))' =0 ssrm M (X)=M'(X)g, g<SL(n,C)
KeJIuO YMKaau, XyCycul Xoiaa X = gXO.

(6) Hu OupuHYM TeHIIaMacuaaH Ba (4) MyHocabaTHH 1), 2) mapTiapuaan

detM"(yo)(t) _ c'(t)
detM (y,)(t)  c(t)

a; (t) =
kenu6 unkanu. o(t) = (detM(y,))(t) - Genrunam kupuTHbd, @° ra 6y1uo, @ ra
C

kymaitupcak, c(t) =a,(detM (y,))(1), o, = © _const kemu6 YHKAIH.
)

Arap x=40,Y,, 9€SL(n,C), detg, =@, 6¥ynca, (3) cuctemanunr Gapuda
TEHIJIaMacu Oaxapuiaau, SbHU (3) CHCTEMaHMHI Maxcyc OVyiMaraH €4uMH
MaBxya. Arap Zp — eunmiiapugaH Outracu OVyica (3) CUCTEeMaHUHT YMYyMHA
eunMu Z=Qz, 6ynaam, arap g €SL(n,C) 6yca.

Teopema ncooTIaH M.
2. SL(n,C) rpynna amajimra HucOaTaH YKBHBAJIEHT HYJIJIap cCHTeMACH

buz 1oxkopumaru unuiapuMusaa N —yadoBid  KOMIUIeke  (azona

aHWKJIaHTaH X(t) wymiap yuyn SL(n,C) rpymma amanura HucOaTaH

HKBUBAJICHTJINK MYHOCA0AaTUHU KUPUTIAWK Ba KaHJal miaprTiap Oa)kapwiraHaa

UKKHATA X(t) Ba y(t) HUyiap SKBUBJICHT OVIUIIIMHU TEKIITUP/IUK.
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C" pasoma {X'(t), i=1k} iiyamap cucremacu yuyn SL(n,C) rpymma
aMaJTuHU
V:i%C”:(g,(x'))a{x'g}, i=1k

KYPUHUIINIA KUPUTAMMU3.

1-Tabpudg.Nkkura nyiap cucreMacy, ABbHU
@), i=Lk}, {y'(t), i=1k} C"— dazona SL(n,C) ra Hucdaran skeusaieHm
neiimnanu, arap myszait ge SL(n,C) masxyx 6y:m6, Gapua t<[0,1], i=1k

yays Y'(t) = X' (t)g Tenrmuk ypunmm 6yica.

{x'(t), i=1k} iymmap cucremacuma Gurra Iy elk unmexcim {x°(t)}
iiym perymap 6ymca, {x(t), i=1k} cumcrema xam perymap Oymamm.
VYMyMuiIuKHEN derapanamail ;=1 ne6 omamms. X' (t) perymap iynm yuyH
{x'(t), i=1k} cucrema M(x') TeckapwiaHyBuM MaTpuuaHH H(OIATAIIH.
Kyiinza uxxura {X (t), i=1k} Ba {y'(t), i=1k} iymiap cucremacuuu

SL(n,C) rpynma amanura HHACOAaTaH »dKBUBAJICHT OYIHUINN TYFPUCHIATH

TeopeMaJiap KUPUTHIITaH.
3-reopema. {x'(t), i =1k} Ba {y'(t), i =1k} peryusp iiynap cucremacu
SL(n,C) ra mucGaraH >KBHBaIeHT Oymamm, arap ip=1 nngexc yayn M(x') Ba

M(y') MaTpHLaTap KyiHmard TeHITHKIApHU Gaxapca
1) M'OO)M ) =M"(y )My )
2) detM (x*) =det M (y); (12)
3) X (M) =y (M(y) ", i=2k
Teopema ucGorn. Aiiraiimk, {x'(t), i=1k} sa {y'(t), i=1k} itymiap
cucremacu SL(N,C) ra HucOatan sKBUBaANEHT OYJcuH, spHH InyHaai g eSL(n,C)

MaBxyaki, Gapua i =LK yayr y'(t)=x'(t)g renrmuk ypurm. By xomnma (12)
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myHocabaTau 1), 2) maptiapu l-reopemanan kenub dukagy, 3) TEHIIIMKHHA 3Ca

TEKIIUPUILI KUAHAH dMAC.

Y(M(y)) =xgM(x")g)*=x'g-g* M) =x' (M), i=Lk

Teckapugan apas kwiamus, serd {X (1), i=Lk}sa {y'(t), i=1k}
cucremMasiap yuyH Ip=1 na (12) myHocabar ypunmm Oyncud. 1-Teopemanan
(M) (M(y)) eSL(n,C), seru M(y)=M(x')g, g eSL(n,C). Xycycuit
xonzaa Y' = x'g neb xucobmaiimMus Ba 3) TEHIIMKIaH
XM =y' M) =y'g (M),
spHE Y =X'g, =2k kenn6 unkagn. Teopema HCOOTIAH/N.
4-teopema. 2-teopeMaHUHT 1), 2) MmapTIapuHU KAHOATIAHTHUPYBYU

A={a;}, c={¢;}, i =1,n Marpuuanap Ba 3) MyHOCAGATHH KAHOATIAHTUPYBYH
D.eC"(i= 2,k) uxtuépuii Bextop-carp Gepriras 6yncus. Y xomma

1) M' (XYM (X)) " = A

2) detM (x') =C; (13)

3) XM =D, i=2k.

TEHIJIUKIJIApHU kaHoariaantupyBun  SL(N,C)  rpymmara  HucOaraH
skBUBasicHTHKraYa anukaukaarn {X (t), i =1k} iymmap cucremacu MaBxyna Ba
STOHA.

Hcoor. 1§ HuHT 2-Teopemacura kypa (12) mynocabatau 1), 2) mapriapHu

kaHoaTnantupyBur SL(N,C) — SKBUBaJICHTIMKIaya aHUKIUKIA STOHA X" =x'(t)
#ym masxyz. 3) TenrnukHu Tekmmpamus.By xom yuyn, X' =DM(X") ne6
oncak, {x'(t), i=1k} 3) mapTH KaHoaTaanTupamd. {Y'(t), i =1k} Gomka
iymiap cucemacu OyncuH Ba (12) MyHOcaOaTHH KaHOATJIAHTHPCUH. VXTHEpwHii
ge SL(n,C) yuyn M(y")=M(x')g ypunmu 6ynca,

D, =y'(M(Y)) "=y (M()g) " =y'g (M(x)) " =x(M(x))™.
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Byanan y' =Xx'g xemu6 umkagu. SIeHE (8) MyHOCaGaTHH KaHOATIAHTHPYBUH

xap xauzmait {x', i =1k} iymrap cucremacu SL(n,C) ra HucGaTaH SKBUBAICHT

oynamu. Teopema uCOOTIIAH/IN.

3. SL(n,C) 'PYIIIA AMAJIUTA HUCBATAH CHUPTJIAP
CUCTEMACHUHHUHIT JKBHUBAJIEHTJ/JIUI'U

Komrutekc connmap maiigonu ycrumaa V =C" —n yagosiau Bekrop ¢aszo Ba
SL(n,C) — mMaxcyc 4u3MKIM rpymmna 6epunran 6yncun. C' (asoHMHr Xap Oup
9JIEMEHTH N — YIYOBIM caTp KYpPUHHIIKIA TAacBUPJAHTaH BEKTOpJapjaH,
SL(n,C) rpynmaHuHr Xap OWp 3JEMEHTH JCTCPMHHAHTH | Ta TEHr OyiraH
KBajpaT MaTpuuanapiad ubopar. By rpymmamurr C" ¢asomarm amanu

cudarua, MaTpUulaJapHU KYTaUTUPUII aMaJTuHU KUPUTAMU3'

gll ng gln

92 Y2 - Yo
(%,9) > Xg = (X, X, Xy Xy )| o0 2 2n |2

gnl gn2 gnn

:(ingil ingiz ingie, ingin\J
i=1 i=1 i=1 i=1

1-rabpud.  x:(0,1)x(0,1)>C" cmwmk  akcmamtupum  X(t,S)
onemenmap cupm pAevnnaau. by epaa  cwUIMK  akcmaHTHpuml - 1e0
(S,t) € (0,1)><(0,1) y3rapyBuniImM, eTapiiiya y3JdyKCU3 XOocuiajapra sra Oyiraxn
AKCITAHTUPHIIHU TYITyHAMU3.

2-Tabpud. Arap f QyHKIMS Ba YHUHT XOCHIAJIapH YUyH

f(x(s,;t)g)=f(x(s.t)) (1)
TeHrMK Ypuriu Oyinca f QyHKIMsA Ba yHMHT XOocwiianapu OepwiraH rpyra

amanura HucOataH uneapuanm nevmnamu.by epma geG, G —Oepunran

rpyIIa.
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bus cuptnap yuyH 3KBUBaJCHTIMK MyHOCA0ATWHU WHBApUAHTIAP THIIKIA

0acH KuIamus.
3-rabpud. Y(s,t) Ba x(s,t) cupmap yuyn
y(s,t)=x(s,t)g, geSL(n,C) (2)
TeHITHK ypurin 6ymca y(s,t) Ba X(s,t)cuprmap SL(n,C) rpymma amanura
HucGata skBuBaneHt aeinnanu. by epna (s,t)€(0,1)x(0,1).

Kannaii maprnap Gaxapwiranna Yy(s,t) Ba X(s,t) cuprmap SL(n,C)
rpylnna amanura HucOaTaH SKBUBaleHT Oynamu? Kabu caBommap TyFUIMIIM
TapOuHil. Bus 1okopuary niapumusaa ymoby casonra X(t) Ba y(t) iiyummap,
Xamza {Xi (t)}iEI Ba {yi (t)}iEI fiyamap cucTeMacH ydyH 5kaBoO OepaukK. DHIH
CUPTJIap YYYH Xam Iy CaBoJIra kaBoO OEpUIIHU OJAUMHU3ra MakcaJ Kuiauo
Kysiimuk. Bynunr yuyn asBano M (X) opkamm (X,XS,XSZ,...,Xsn_l) napaH
Ty3WIraH maTpuiianu oenrunaiimus. by epaa X i:m -X(S,t) CHUPT/IIaH
| -TapTrOm S O¥iinua onwHraH Xocwianapu. Jlemak, M (X) HU KYPUHUIIU

Kyluaaruua O0yinaau:

X X, X X

ox ) N

S la &

M (x)= = 6:3 6:3 8:5 , detM (x)#0. (3)

B an—lx1 al’]—lx2 an—lxn

an X n-1 n-1 n-1
— oS oS oS

oS

Arap y(s,t) Ba X(S,t) cupTiap SL(n,C) rpynma aManura HucOaTad

HKBUBAJIEHT OYica, yinapra moc M (X) Ba M (y) MaTpuianap yayH

M(y)=M(x)g, geSL(n,C) (4)

TEHIJIMK YPUHIIN.
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XakMKaTIaH XaM, arap y(s,t) Ba x(s,t) cUpTIap SL(n,C) rpyImna aMajura
HucOaran oSkBuBaieHT Oyica, Y(S,t)=Xx(s,t)-g, ge SL(n,C) teHrmmk

Ooaxxapuianu. by xoinna,

M(y(s.t))=M(x(s,;t)g)=M(x(s,t))g, geSL(n,C).
M(xg) Ba M(X)g MaTpuuaIapHHHT Xap OHp SICMCHTH TCHIJIMTH aBaIld
MaB3yJIApHMH3/(a KYPCATHIITAH.
M (x) Ba M (y) marpuuanap V ¢asona TeckapuiaHyBun GYIraHu yqyH

VIApHUHT JETEPMHHAHTH HoJgaH Gapkiau OYyiaam Ba ylapra TecKapu

MaTpuliaiap MaBxX.yA. YJapra MOC TeCKapu MaTpUlalapHUd KyWujaruya

KAPUTAMU3:
Mll MZl e Mnl
—1(X): 1 MlZ M.ZZ M.r'IZ ’ (5)
detM (X) : : :
M, M, .. M_

By epna My, i, j —1,n MOC XOJL1aru X;; TIEMEHTIIAPHUHT anreOpank

TYnaupyBuwiIapuau udoganaiau, det M (X) = Z XM, =0,
i-1

Ml’1 Mél Mr’11
-1 _ 1 _ M1'2 Méz MI’IIZ .
(y)_detM(y)_ S
M, M, .. M/

by epna Mi}, I,j—1Ln Moc Xoagaru Y, >JIEMEHTIIAPHUHT anreOpauk

n
TYaaupyBuMIapuau udoganaiau, det M (y) = Z y.M. =0,

i=1
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Gll GZl e Gnl
GlZ GZZ

-1 Gn2
g = .~ |, detg=1e3SL(n,C).
G, G, .. G,

Teckapu maTpuniaHuHr tabpudugan M (X) M _1(X) =E TeHrnuk YpuHiu, Oy

epna E Oupmuk matpuia. Y xoijaa Kyiuaara TEHTIIMKIIapra ara OyiamMus:

X, X, . X
x w0

1 0s os  6s

an%l.x1 8n71X2 - 8nflxn
8Sn_l 88 n-1 85 n-1

My M, .. My
M, M, .. M,

. . .

M, M, .. M_

Zn:x.M,l Zn:xiMI2 Zn:X.M.n
= i=1 i=1
1 OX N OX N Ox
:# Za_SIMil Zﬁ_SIMiZ . 8—SI 0 B
detM (X) =L . =1 . i—1 . =
Zn:ﬁn—lxi Y ian_lxi M ian—lxi "
i=1 os"t i1 = ost iz = o™ in
1 . 0
1 .. 0
= —E
0O 0 .. 1

Oy epna i=1n.
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Xocu 6yaran MaTpULAIapHUHT Xap OMp XalJapyuHu TEHIIacaKk

1, OX

n j-1 n _ _
28 XM.J. =detM (x), > xM, =0, k=2,n, > —M, =0, k=1n, k=2,
i=1

=i osit = 05

n 2 - n n-1
> 9%\, =0, k=1n, k=3, ... 2‘2 XM, =0, k=1 (n-1)

n-1 1
i1 OS i-1

KYPUHUIINIATY TEHTJIMKIIapra ara 0yiamus.

(*)

1-xocca. Arap y(s,t) Ba x(s,t) cuprmap SL(n,C) rpymma amanura

HHCOATaH SKBUBAJICHT 65’/.]'[021, KYﬁHﬂaF W TCHI'JIUKJIIApP 6a)KapI/IJIaI[I/I.

1) M7 (y)=g"M™*(x), g7 eSL(n,C);

2) detM(x) =detM (y).

(6)

Ucbot. Arap y(s,t) Ba X(S,t) cupTiap SL(n,C) rpyImma aMmanura HucOaTaH

skBUBajeHT Oyaca , Y(S,t)=x(s,t)-g , ge SL(n,C) Tenrnuk Oaxkapwuiaay,

komasepca M (y)=M (x)grenrnuk xam ypurmm. g € SL(n,C)-nerepmunantu

1 ra TeHr Oynran kBaapaT MmaTpuia. /lemak, g ra Teckapu 3JE€MEHT MaBXY].

Van @' ne6 Genrmmacak, rpynma Taspudura kypa ¢ eSL(n,C), spHHM

detg™" =1.

M (y) =M (X) 0 TEHTJIMKKA § ° HHU YHIIAH KyTaiTUpaMus3, HATHKaaa

M(y)g™=M(x)gg™ =M (X)E=M(x)
TeHTIIMKHN XOCHI KHJIaMn3, 6y TeHrarkka M ™ (X) VHIIaH KyIauTUPaMu3:

M7 (x)M(y)g™" =M (XM (x)gg " =M (x)M (x)=E

FOxopumaru Tenrmkka M ™ ( y) YarJ1ad KyImanTupcaxk,

M (y)M (y)g "M (x) =M (y)E=M"(y)

g"M7(x)=M"(y)
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6y epna E - 6upmux marpuma, g e SL(n,C).
Onau 2) TeHrmMKHM ncOoTiamma yramms. Arap Y(s,t) Ba X(s,t) cupriap

SL(n,C) rpynma amanura HucGaran SKkBuBaneHT Gyica, ymapra Moc M (X) Ba
M (y) marpuuamap ydayn
M(y)=M(x)g, geSL(nC).
Tenrnuk 6axkapunaau. by xomnna,
detM (y)=det(M (x)g)=detM (x)detg =detM (x)1=det M (x).
JlemMa ucOOTIaHIH.
Kyitna y(s,t) Ba X(S,t) cupTiap SL(n,C) rpynmna amanura Hucbaran
HKBUBAJIEHT OYIJIMIIM y4yH 3apyp Ba €Tapiid MapTiIapHU KypcaTaMus.
1-reopema. y(s,t) Ba x(s,t) cumprmap SL(n,C) rpymma amamnra
HUcOaTaH SKBUBAJIEHT OYJIMIIM y4yH ynapra Moc M (y) Ba M (X) marpumanap
yUYyH Kylunara MyHoca0aTIapHu Oa)X.apUIIUIIH 3apyp Ba €TapJIH.
1) M,0OM () =M, (y)M *(y);
2) M,()M 7 (x) =M, ()M (y);
3) detM (x) =detM (y)
6y epma M7(x) Ba M7'(y) wmarpumamap moc xomma M(X) Ba M(Y)
Marpunainapad teckapu Matpunanapu, M (X),M (y) marpumamap M(x),M(y)
MaTpUIlalapHd S Y3rapyBuYM OyiiMua OJMHTaH  XOCWJIallapujaH, uOopar.
M, (x),M,(y) marpumamap M(X),M(y) marpumamapamn t ¥y3rapyBum Oyiinua
OJIMHTaH XOCHJIaJapuiaH noopar.
Ucoor.1) 3apyprueu:
Arap Yy(st) Ba Xx(st) cumprmap SL(n,C) rpymnma amamura HucGara
skBHUBasieHT OYyica , Y(S,t)=x(s,t)-g , ge SL(n,C) tenrnmuk Oaxapunaau. Y
xomaa, M(y)=M(x)-g, geSL(n,C) tenrmuk xam ypuriu Ba 1). 2), 3)

MyHOCA0aTHU KaHOATJIAaHTUPAAU. XaKUKAT/IaH XaM,
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1) M (y)M 7 (y) =M, (x- )M (x-g) =M (x)g - g "M ~(x) = M, (x)M ~(x);
2)
M, (V)M (y) =M, (x- )M (x-g) =M, (x)g - g "M (%) =M, (x)M ~(x);
3)detM (y) =detM (x-g) =det M (x)det g =det M (X) -1=det M (x).
Emapnunucu:
y(s,t) Ba x(s,t) cuprnap yays 1), 2), 3) myHocabariap 6axapuica, y(Ss,t) Ba
X(s,t) cupraap SL(n,C) rpymma amaira HucOaTaH SKBHBATCHT GYI1a.
ByHu xypcaruin yuyH Kyduaard TeHIIMKAaH Goigananamus. Arap A(t) —
MaTpulla TECKapuJIaHyBUHU OyJica
(A7) =-A"AA" (**)
TEHIJIMK YPUHIIN.

By Tenrnukaan oiinananud KyluaaruiapHu UCOOTIaliMU3.

1) M, (M7 (X) =M ()M (y)

tenrkka M(Y) HH YHIaH, KellHH Ky naiTupamus;
M. (Y)MZ(y)M(y) =M. (x)M*(x)M (y)
M. (Y)E=M. ()M~ (x)M(y)
M, (¥)=M;(x)M=(x)M (y)
kenu6 unKamu, Xockn 6¥ran Tenrukka —M ™ (X) Hit anan kynaiTHpamus;
MM, (¥)=-M (XM, ()M ()M (y)

-M 7 (x)M,(y)=[ M*(x ] M (

!/

(M ()] M (y) =M ()M, (y) =0
(M (x)M(y))=g, geSL(n,C)
M(y)=M(x)-g, geSL(n,C).
bynnan y(s,t):X(S,t)g, g eSL(n,C) TEHTJIUK KeIUO YUKaIH.

2) M, (M (x) =M, ()M ~(y)
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By Tenrnukau nkkaia tapapura M (y HU YarnjaH KynauTupamus:

)
M (Y)MZ(Y)M (y) =M, ()M =(x)M (y)
M (Y)MZ(Y)M (y) =M, ()M =(x)M (y)
M (Y)E=M,(x)M*(x)M(y)

(M ()M (y)], =0M,(y)=M, ()M (x)M(y)
K

Oxwupru TeHraukka —M -
MM (y) ==M ()M, ()M (x)M ()

MM, (y)=[M ()] M(y)

!

[M=(0], M(y)+ M ()M, (y)=0

[M2(x)M(y)] =0
M (x)M(y)=g, geSL(n,C)
M(y)=M(x)-g, geSL(n,C)
Jemax, y(s,t)=x(s,t)g, geSL(n,C)
3) detM(y) =detM (x) =detM (x)-1=det M (x) -det g =det(M (x)Q)
M(y)=M(x)-g, geSL(n,C).

M
M

X) YangaH KynaiTapamus;

Teopema ucooTianu.

OHau 1-TeopeMaHUHT MAPTIAPUHH TEKITUPANITHK.
1) M, (X)M7(xX) xymaiitvaan t ¥srapyBunm OyiiMua XOCHJIACHHHU

AHUKJIANMM3:

[M,0OM )] =M, ()M (x) =M, (X)M *(x)M, (x)M *(x)
by  tenrmukka My (X) M7 (X)M(X)M™(X)  kymaiitvann  Kyuicak
M (X)M™(X) Hu y3u konaau.

2) M, (x)M () kynaiitmanu S y3rapyuu 6¥iinua nudpdepeHumaiacax:
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[Mt(x)M ‘1(x)]’s =M, (X)MH(x) =M (X)M H(x)M (x)M *(x)
TeHIIMKKa ora Oymamus. by tenrmmkka M (X)M ™ (X)M (x)M™(x)
Kynaiitvanu kymcak M (X)M ™ (X) kynaiitvann Y31 Komam.

busra maremMaTuk aHaau3 KypcUAaH MabIyMKH UKKH Y3rapyBUMIM (PYHKIIHsIIAP

V3UHUHT aHUKJIAHUIII COXACcHIa Y3JIyKcu3 OYiica, yIapHUHT apallalll XOoCHIIaaapu

TeHr 6ynaau. M (x) MaTPUIIAHUHT Xap OUp AIEMEHTH CHILUIUK aKCIAaHTUPUIIIAH

, SBHA €Tapiid TapTUOJard Y3JIyKCH3 XOCWJaJapura dra Y3JIyKCHU3

dbynkuusuiapaad uoopar. Jemak

M, (X)M 7 (x) =M, (x)M™(x)
TEHTJINK YPHHIIH. by XO0JI YUYH, M, (X) M (X) = A(S,t),
M, (X)M _1(X) = B(S,t) OenrmaniapHu KUpUTcak, (0y epaa A(S,t) Ba B(S,t)
G —uHBapuaHT MaTpHUIaBuil (QyHKOMATAP) [OKOpHUIAATWIApAaH KyWHuJaaru
TEHTJIMK KeJIMO YnKaIu.

a) A + AB=B_ +BA.

M (X)M *(x) = A(s,t) TeHrImMKaH A(S,t) MaTPHUIAHUHT KYPUHUIITUHU

aHMKJIAIl KUMWH dMac:

0 1 0 0
0 0 1 0
D) A(S,t) =| oo
0 0 0 1
a,(s,t) a,(s,t) a,(s,t) ... a,(st)

Oy epza a, (S,t) —i=1n, (S,t) € (0,1)><(0,1) yarapyBunnapHur ¢GyHkmusicu. (11
000. 1§ ra kapanr)

1-Teopema maptiapuHu , Oenrwianiap Epaamuaa €3caxk
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M, 0OM (x) = AGs,b)
M, (X)M ™ (x)=B(s,t) (7)
detM (x)=C(s.t)
KYpPUHMILAArd MaTpHUIaBuil audQepeHiuan TeHriaManap CHCTeMacura sra
oynamms, Oy epaa C(S,t)-cornu QyHKIuUS.

(7) cucremannnr Gupunuy tenrmamacuad M (X)=A(s,t)M (X) kypuHumma

é3m6 A(s,t) HM KYPHHHMIIMHM IOKOPHJArHICK OJICaK KyHHjarumiapra osra

oymamMms:
oo o,
os os  0Os
o°x,  0°X, O°X,
M (x)=A(s,t)M(x)= | 6s*> o5 =~ &8 |=
"% 0"X, 0"X,
os" o o8
0 1 0V (% % X,
0 R D R S 3
|00 0l B s o |_
0 0 .. 1| 35" o, "X,
a, a, .. a,) o™ o™t T g™t
oo o,
s s s
o°X, 0°X, o°X,

n ai—lx1 n ai—lx n ai—lxn
Z_ll PR Z_; 85”2 B Z_ll gert
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bupunun Ba oxupru mMaTpuLagapHu Xap Oup XaaJlapiHHU TEHTJIacaK

n n n-1 n-1
OX 5 OX a0 T X, a0 X
as"  Maas"  Mtosmt M gt
"%, 0", "X, "X,
o5 mgs | omaTpgnt T g (8)
o"X, o"X, "X, 0" X,
os" o g GmaTagm Tt An o
n n n-1 n-1
8&_a 8&_a 07X _a 0 X _o
as"  Mas"  Mtas"t T TMagsmt
"X, o"X, "X, "X,
- —a ~..—a =
os" Mast Mt gs™t " os™ (9)
o"X, "X, "X, "X,
- a. - a Y T ... a _—
os" M aos" M os™t " o™t

KYPUHUIIKMIATH OUp >KUHCIW, YU3UKJIUA, N-TapTHOIU N Ta XyCYCHUH XOCHUJIAIH
nuddepeHnpan TeHraaManap cucremacura sra Oynamus. by auddepeniman
TEHTJIaMaJIap CUCTEMAaCHHU €YUMUHU X(S,t) aJIeMEHTap cUpT cudaTuaa Kaparmr
MYMKHH.

C) c¢,=a,c TCHINIUKHH YPUHIN OYNWINNHMA aBBaITH HIUIAPUMHU3IA
tekmmpraamus.( [1 600 1§ ra kapanr)

d c¢=(0b,+b,+b;+..+b )C . VYmOy TeHIMUKHH TYFPUIUIHHU
oeBocuta N=2, N=3,N=4 Oyiran xojuap y4yH O€BOCHUTa TEKIIUPUO KYpHII
MYMKHH.

e) cx0

Ky#ingarn TeopeMa rokopumard maptiap ypuHau Oynranma G rpyrmma
amanura HucOAaTaH sIrOHA CHUPTHU MaBXYMJIUTH YYyH 3apypuil Ba eTapiu

apTiIapHU KypcaTau.
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2-Teopema. HA(S,t)H,HB(S,t)H matpuuaBuii gymkiusaap Ba  C(s,t)

COHJIM (YHKIMS Y4yH a), b), ¢), d), e) maptmiap Oaxkapuica (7) MaTpUIlaBHii
muddepeHnan  TEHIJIaMajap  CHUCTEeMACHHUHT eanmu  SL(n,C)-
HKBUBAJICHTJIMKIaya aHUKJIMK/Ia MaBXKYy/l Ba SITOHA.

HcdoT. Masocyonueu.

3) cucteMaHUHT |-TEHIJIMTH Ba a) IIApTHU >bTHOOpra ojicak 5) Xycycui

xocwnanu auddepeHman  TEHrjamMansap CcuUcTeMacura Jra  OyiaMmms.
X; —(@,J=Ln) dynxkumsmap y3 aprymeHTiapura HucOaTaH  Y3IYKCH3

dbyukiusnap 6ynub, 5) muddepeHunran TeHriIaMaap CUCTEMaCHHUHT Xap-Oup
TEHIVIMTUAArn Xocuianap (akat Oup aprymeHtra Hucoaran onuHrad. [y
cababnan Oy cucremanu oaauid auddepeHI TeHTIaMaaap CUCTeMacu
cudaruaa kapam mymkuH. Juddepenunan TeHrnmaManap KypcujaaH MablyMKH,
Oup KuHCIM, N-TapTUOIN onauit AuddepeHuan TeHriaManap CUCTEMACHHUHT
eunmiiapu (yHAaAMEHTaI CUTEMaHH TalKwi Kwiaaud. Jlemak, 5) cucTeMaHUHT
eUMMIIapM  MaBX.yJ Ba (YHJaMEHTal CHCTEMaHW TalUKWJI Kujaaau. 3)
CUTEMAHUHT 2-TEHTJIaMacl Y4YyH XaM M1y (GUKpJIapHU alTuin MyMKUH. Jlemak
3) cucteManu 1- Ba 2- TeHrjIamManapuHy SKBUBAJIEHT OYVIUIIMHUA KYpCATUIIMMU3
eTapJiy. bynunr YUYyH 3) CUCTEMaHU 2-TEeHIJIAMaCUHU

M, (X) = B(S,t) M (X)K}leI/H/IHI/IHJHI[a €3u0, TEHTTMKHM WKKala TapaduHU
s y3rapyBuu Oyinua quddepennuamiaiimus. Hatwxkana Kyiinnaru

M., (x)=B,(s.)M (x)+ B(s,t)M, (x)
TEHIJIMKKa ora 0ynamu3. B) mapTHu »bpTHOOpra ou0 KyluaaruiapHu €3a

oJIaMU3.

M, ( ) (A+AB BA)M( )+B(S,t)|\/|s(x)=
=A(s,t)M(x)+A(s,t)M, (X)M *(x)M (x) -
“B(sHOM, (x)M7(x)M (x) + B(s,t)M,(x) =

A(S M (x)+A(s,t) M, (x) = B(s,t) M, (x) +

61



+B(s,t)M,(x)=[ A(s,t)M (x)] .

Matematuk aHanu3 KypcuaH MablIyMKH Y3ITyKCU3 (QYHKUMSTIAPHUHT apaaiil

XOCHJIaJIapy TeHT OYynanu. byHnan KypuHaauku

[M.()] =[A(s )M (x) | = M, (x) = A(s,t)M (x),
Abnuu (3) cuctemaHuHr 1-Ba 2-TEHIIIMKIApHW YKBUBAJIEHT. 1- Ba 2-
TEHIVIMKJIAPHUA €YUMIIapUHUA (PYHaMEHTa CUCTEMacuHU X(S,t) cupT cudaruaa
Kapalll MabHOra sra. Y X044, X(S,t) CUpPT y4yH yHra moc M (X) MaTpuLa

MaBkyJ Ba (3) cucTeMaHu 3-TEHIVIMTUHU KAHOATIaHTUPAIH.

HAeonanueu. @apas kumaiimuk X, (S,t) cupt (3) cucremanusr X(S,t) cupraan
dapxiu eqnmu 6yicuH. Y xXo11a, X,(S,t) cupt yayn M (X,) marpuia MaBxyn
63116, M (X,)M *(X,) = A(S,t) TEHTJIUK YPUHIIH. A(S,t) MaTpPHIIAHN
KYPUHUIINHA aBBAJITHICK TaHIacaK

M, ()M (%) =M (X)M(x)
TeHIJINKKa 3ra Oymamm3. X,(S,t) (3) cucremanu eummm OynaraHum ydyH y 2-
TCHIVIMKHH XaM KaHoarTiaHTHpaid. byhman B(S,t) Hu  KypuHMIMHK
aBBAJITUICK TaHJIACAK

M, (%)M (%) = M, (X)M 7 (x)
TEHIJIMK KenuO YuKaaad. 1-TeopeMa ImapThra Kypa FOKOPHIArW TCHIJIMKIIAP

X,(S,t) Ba X(s,t) cuprnapan G -5KBHBaJIECHT OYIUIIMHU KypcaTau.
X,(S,t) cuptHm (3) cucremMaHu 3-TEHITMIMHM KaHOATJIAHTUPUIIMHH XHCOOTa
oncak , detM(x,)=C,(s,t) Tenrmmkka sra Gyaamus. C) , d) wapriapuu

BTUOOpra 0JICAK

a :&:|:X01X051X0521""X05nll:L

nn
C [ X Xggs Koz s X |

C [XO’XOUXOtZ1"'1X0tn—ll:|t

— _t
b,+b,, +b,+...+b =—+
C |:X01X0tlXOtZI"'1XOtn—11:|
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MyHoca0atiapra sra 0ynamus. by xonna ¢, #0 yuyn
C= [XO, Xoss Xogz 1++s Xogn ,]co TEHIIMK Oaxkapunanu. Arap X =X,d,, Oy epaa
g, €GL(n,C) , ned oncak detg, =c, 6ynca x yuyn c),d), e) mapraapan

OaX.apWIMIIIMHUA KYpcaTull KuiuH smac.Jlemak, 3) cucreManu

KaHoaTiaaHTupyBun X(S,t) eunm SL(N,C) rpynma amanura HucOataH

9KBUBAJICHTIIMKTd4d aHUKJINKIAd MAaBXYy Ba JAI'OHA. TeopeMa I/IC6OTJ'I3.HI[I/I.

SL(n,C) rpynna amajura Huc6éaTaH YKBHBAJEHT CHPTJIAP CHTEMACH

C" dasoma {X'(s,t), i=1k} cuprmap cucremacu yuyr SL(n,C) rpymma

aMaJInHU
V=acC" :(g,(xi))—>{xig} . i=1k
KYPUHUIINAA KUPUTAMU3.

{x'(s,t), i=1k} cupriap cucremacuua 6urra Iy el k unmexcin {x°(t)}
cupt perymap Oymca, {x(t), i=1k} cmcrema xXam perymp Oymamu.
YMyMUiIHKHN werapanamail ic=1 ne6 omamms. {X'(t), i=1k} cucremana
x'(s,t) perymsap cupt yuyn M (X') TeckapumaHyBuM MaTpHIaHH H(OIANANAIH.
Kyitnna ukkura {X (s,t), i=1k} Ba {y'(s,t), i=1k} cuprmap cucremacuuu

SL(n,C) rpynma amanura HuAcOATaH »dKBUBAJICHT OYIUINNM TYFPUCHIArH

TeopeMaiap KHPUTHITaH.
5-reopema. {x'(t), i=Lk} Ba {y'(t), i=Lk} perymip cupmiap
cucremacu SL(N,C) ra HucOaraH »KBUBaJCHT Oynamu, arap lp=1 WHAEKC y4yH

M (x") Ba M(y") maTpunanap Kyiiuaara TeHTITHKIApHH Gaxkapca
1) MM () =M (Y)(M(y')) 52)
2) M, ()M ) =M (y)M(y) ™ (10)

63



3) detM(x') =det M (y");
4) XM =y M), =2k
Teopema uc6oTH.

Araiik, {X'(s,t), i=Lk} Ba {y'(s,t), i=1k} cupmiap cucremacu
SL(n,C) ra aucOaran skBUBaNeHT OYJcHH, sspHU InyHIai g eSL(N,C) MaBxyakw,
Gapua i=1k yuyn Y'(5,t)=x(5,t)g rtemrmuk Ypumm. By xomma  (10)
myHocabatuu 1), 2), 3) maptiapu 3-§HuHr l-TeopeMacuman kenud dukaau, 4)

TCHIJIMKHHA 3Ca TCKIINPHIIL KHﬁHH 9Mac.

Y(M(y) ' =xgM(x)g) " =x'g-g (M) =x'(M(x))?, i=1k

Teckapunan ¢apas kuiamms, sern {X'(S,t), i=Lk}sa {y'(s,t), i=1k}
cucremasniap yuyH ip=1 na (7) MyHocabat ypunau OYyicuH. l-TeopemamaH
(M) (M (YY) eSL(n,C), sern M(y)=M(x")g, geSL(n,C). Xycycuit
xonzma Y- =X'g 1e6 xucobmaiimMu3s Ba 4) TeHITUK/IAH
X (M) =y (M(y) " =y'g (M) ™,
apHE Y =X'g, i= 2,k xemnu6 nKamy. Teopema ncboTnanau.
6-teopema. A), b), c), d), €) mapTIapHM KaHOATIAHTUPYBYH

A={a;}, B={b;},C={c;}, i —1n wMarpumanmap Ba (10) MyHOcabarHH
kaHoariantupyun D. € C" (i =2,K) uxTuépuii BekTop-caTp GepuiraH GYICHH.
VY xonna

1) M;(x)M(x") =A(st);

2) M, (XYM (x) =B(s,t);

3) detM(x') =C;

H XM@Y =D, i=2Kk.
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TEHTJIUKIIAPHA kanoatnantupyBun  SL(N,C)  rpymmara  HHcOaTaH
SKBUBaJIeHTHKra4a aHuKmknara {X (s,t), i =1k} cupriap cucremMacu MaBxyx

Ba ATOHA.
HcboT. 2-teopemara kypa (8) wmyHocabatHu 1), 2) mapTiaapHu

kaHoariaantupyBun  SL(N,C) — SKBUBaJICHTIMKraya aHUKIUKIA STOHA
x'=x'(s,t) cupr MaBxyn. 3) TeHrIMKHM Tekmmpamu3.By xom  ydyH,
X =DM(x") nme6 oncak, {X, i=1k} 3) wapTHM KaHOATJIAHTUPAIH.
{y', i=1k} Gomka cupriap cucemacu OyncuH Ba (8) MyHOCaGaTHH
KaHoaTHaHTUpcuH. Uxtuépuit ge SL(N,C) yuys M(y)=M(x)g Vpuamm
oyca,
D=y (M) =y (M()g) " =y'g (M) =x(M(x)™

Bynaman Yy' =X'g kxemu6 umkagu. SIeHE (8) MyHOCaO0aTHM KaHOATTAHTHPYBYH
xap kaupail {x', i =1k} cupriap cucremacu SL(n,C) ra HucOaTaH SKBUBAICHT

oynaau. Teopema UCOOTIIAH]IN .
I1 606 Oyiinua xymnoca

Yoy 606aa n-yauosnu BekTop (azoma OepuiraH iyiap, cUpTiap Ba
ynapHuHr  cuctemanapu  yuyyn SL(n,C) rpymma amamura  HucOaTtaH
HSKBUBAJIICHTJIMK MacajJlaCl MaTpullaBUi (QyHKUMsUTap TWIWAA Xall KUJIUHIU.
byngan Tamkapu, ypraHuiml xapa€Huaa Xocwil OYIIyBUM OJJIUMN Ba XyCyCUM
xocunanu nqud@epennman TeHraaMmanap CUICTEMAaCUHUHT €YUMUHU MaBXKYIJTUTH
Ba STOHAJIWIM TOMWITaH WHBapuaHTIap Epaamuaa ucooTianau. by 00ma
ypranuiaran MacajajgapHud OOIKa Tpymmna aMmanura HucOaTaH XaM KYWHWIl Ba

YPTraHUIl MyMKHH.
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III 000.

WYJJIAP BA CUPTJAPHUHT G = {0(4, C)nSp(4, C} T'PYIIITA AMAJIUT A

HUCBATAH OKBUBAJIEHTJIUT U

1. Uyanapuunr G = {0(4, C)nSp(4,C } rpynna amajura  HucOaras

IKBHBAJICHTJJINTI'HA

Kowmmnekc connap maiinonn yeruaa V = C* — 4 ynuosmu BexTop daso Ba

G= {GL(4,C), glg" =1,099" = E} rpynna 6epunran 0yicuH, 0y epaa

0 1 0 O
| - -1 0 0 O
0 0 0 1
0O 0 10

C* ¢asonuHr Xap OUp dIeMeHTH 4 — YTIOBIM caTp KYPHUHHINNA TACBHPIAHTaH
BekTopnapnad, G rpynmaHuHT xap Oup snemeHTH 4x4 TapTuOaM KBaapar
MaTpulajiapjaH noopar.

Ymby wumpma peryiasp Wyulap Ba CHUPTJIAPHUHT  OKBUBAJICHTIIUK
kputepuiicn G rpynmna amanura HucOaTaH Kapanau.
G rpynmanuar C* ¢pasonarn amanu cudaTnia, MaTpHIANAPHU KyTIARTHPHII
aMaJIMHU KUPUTAMU3.

[0,1] na anuknanran X:[0,1] > C" ysnykcus akcimantupum X(t) y3aykcus
iyn  peiimmamu.Arap X (t), | =1n  koopauHaranapga  X(f)  gekcus

muddepennmamianyBun GyHknusaan uoopar Oyica, C” - iymHn ndonanainam.

Arap mynmaii g €G wmamxkyn Oymacaku, Oapua te[0,1] yuyn y(t)=x(t)-g
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TEeHrMK Ypunian Oynca, X(t) Ba y(t) #iymmap G rpymnma amamura HucOaTaH
akeusarenm neimnany. Kyiuaa gakar C” —iyimiapau ypranamus.
X(t) ={x (1)}, vunr f ¢yHKUMACH Ba YHUHT YCKIHM COHJAATH XOCHIIATApH

G rpynna amanura HUCOATaH uHeapuanm NEWWNAAN, arap YHUHT KuWMatiapu

G rpynna amanura HucOaTaH SKBUBAJICHT MyJuiapra MOC KeJca, SbHH
f(x(1)g)=f(x(1))-

x(t) ={x ()}, #yn yayr M(X) opkamu (X,X',X”,X’”) NapiaH Ty3WIraH

MaTpUIlaHud OenrmiaiiMus, Oy epaa | —catp Xgi_l)(t) Huar (i —1)-taptubnum

XOcHJiacu, I, | =14. M '(X) opkanu (X',X",X"',X(4)) MaTpHUIlaHu OeNruIaiMus.

Arap Gapua t€[0,1] yuyn detM(x)(t) =0 6ynca C* —x(t) uekcus yzmykcus
mubdepennuamanyBun  wyn perymsp aevwnanu. Kyitmaga dakat perymsip
WyJuiap ypraHuira.

Ymby TteopemMana uKkuTa WyaHM G —>KBUBaJIEHT OVIMIIMHUA 3apypuil Ba

eTapJiv MapTiapy OepHiIraH.
1-Teopema. X(t) Ba y(t) nynnap G —3KBUBAJICHT OYIIUIIN YUyH
1) M )M () =M ‘(Y)M (y);
2) MOOM ' (x) =M (V)M (y); (1)
3) M(X)IMT(x) =M (y)IM (y)
HIapTIapHU OaXXKapUIIKIIIK 3apyp Ba €TapIIH.
By epaa, M (x),M (y) marpumanap moc xonaa M(X) Ba M (y) marpunara
Teckapu Matpunanap, M (x) Ba M ' (y) marpumanap aca M (X) Ba M (y)
MaTpHUIATaPHUHT TPOHCIIOHUPJIAHTaH MAaTPUIIACH.

Hcoor.Arap X(t) Ba y(t) iymnap G rpymnma amanura HucOaTaH SKBHBAJICHT
oynca, y(t)=x(t)g maptau KaHoaTIaHTUPYBUH § €G 37eMeHT MaBXKya. Y Xo0Jja,
M(y)=M(x)-g, geSL(n,C) TeHrnuK XaM YpWHIX Ba  MyHOCAOaTHH
KaHOATJIaHTUPAIH. XaKUKATIaH XaM,

1) M'(y)M7(y) =M'(x-g)M *(x-9) =M'(x)g - g "M ~(x) = M'(x)M "(x);
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2) M(Y)M'(y)=M(x-g)M"(x-g)=M(x)g-g "M "(x) =M'(x)M " (x);

3) M(NIMT(y)=M(x-g)IM"(x-g)=M(x)glg"'M" (x) =M (x)IM " (x).
Teckapucu xaM YpuHIn Oyiuiiuau Kypcatamus, seau X(t) Ba y(t) iymiap yays
1), 2), 3) maptnap Oaxapwica, X(t) Ba y(t) iymiap G rpymma amanura HucOaTaH
9KBUBAJICHT OYIJIaIH.

bynuHr yuyH Kyimpmarum TeHUIMKIAH (oiinananamu3. Arap A(t) —
MaTpHIla TeCKapuiIaHyB4IH Oyica
(A =—A"AAT (2)
TEHIJIMK YPUHIU.[2]

By Tenrnukaan goiinananund KyluaaruiapHu UCOOTIaliMHU3.
1) MM (x) =M'()M 7 (y)
TeHrnukan aBBan M(y) ra yurman, xeiimn — M(X) ra amman kymaiiTupamus.

Hatmxkana

(M7 (x)M(y)) =0

kenub uyukaau. bynaan

MZ()M(y)=g Ba M(y)=M(x)-g, geGL(4C).
2) MM (x)=M(y)M'(y)
terrmukra M (X) Hu yanman, [M T (X)]_l HU VHTJIaH KyTanTupamus3:
MM ()MT(Y[MT(x)] =E,

MM (Y)[M (M (y)] =E=gg", geO(4,C),
MM (y)=g , M(y)=M(x)g, g<O(4,C).
3) M(X)IMT()=M(y)IM"(y)

- -1 o . o
tenrmukra M™(X) Hu yanaan, [M T (X)] HU YHIIaH KyNnauTUPaMHU3:

MM ()IMT([MT (x)] =1,
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MM (WI[ME M) | =1=glg", geSp(4,C),
MZ(x)M(y)=g , M(y)=M(x)g, geSp(4,C).

Teopema ncOoTIaH M.

2. Cupraapunnr G ={0(4,C) N Sp(4,C} rpynna amaanra Hucéaran

IKBUBAJICHTJ/JINTHU

V ¢azona 6eomnran x:(0,1)x(0,1) > C* CHIMK aKCIaHTHPUII X(s,t) -
DJIEMEHTAp CUPT JIeHUITa Iu.

Arap myHmaii g € G wmamxyn Oyicaku, Oapya (S,t)e (0,1) X (0,1) Y4yH
y(s,t) =x(s,t)- g Tenrmuk ypurmm 6ynca, X(s,t) Ba y(s,t) smementap cupriap
G rpymmna amaimra HIcOaTaH SKBUBAJICHT JCHHIIA/IH.

Xap 6up X =X(5,t) = (X;(5,1))} cupT yuayr M (X) oprami (XX, X, X )
MaTpHUIlaHu Oenrmiaimus, Oy epaa i —catp

X0 (5 1) = 8“1x1.(s,t) a“lxzi(s,t) 8“1x3'(s,t) ai‘lx{(s,t)
J ! i-1 i-1 i—1 i—1
oS 05 0S oS

KOOpJIMHATajIapra sra, SbHU X?_l) (s,t)-X;(s,t) mau S OyiiMua ONMHIaH XOCHIIA,
(i,j=14) M, (X) opkama (X X, X Xy,) Marpuuann, M, (X) opkam
(X Xq X4 X, ) MaTpuuamu Gemrmiaiivms. Arap 6apua (S,t) €[0,1]x[0,1] yuyn
detM (x)(t) =0 O¥yica, amemenTap cupTiap peryisp aehwminamu. Kyinna dakar
peryJisip cupTiaap Kapajiaiu.

Arap X(s,t) ={x (s,t)}., snemenrap cupruunr f(X) yHKUMACH Ba YHUHT YeKIH
COHIAard XOCHWJIAJIapHMHUHT KuiiMarTiaapu G rpymma amanura HucOartaH
9KBHBAJICHT CHPTJIapra Moc Keica, sbHU f (X(S,t)g) = f (X(S,t)) oynca, G

rpymnmna aMaJiira HucoOaTau MHBApUAHT JNEUNIIaIu.
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M (X)M *(x), M(X)IMT (x), M(X)M T (x) MaTpuIaTapHU G -uHBapuaHT
9KAHJIMTMHU TEKIIUPUII KUAUH dMac.

MabJIyMKH, CHPTIIAPHUHT SKBHBAICHTIMK KPUTCPUHCHHHA WHBAPHUAHT
byHkuusIap THIMAa udoaanam qudepeHimran reOMETPUSHI MyXUM Macajlacu
o0ymu6, Oynmait macana auddepeHiman reoMeTpus yeyiuiapu EpaamMuia
CUMJIA/IH.

busHuHT nMMu3na Kyinirad macana auddepenmman aareopa
TEPMHHJIAPH Ba ajdreOpank ycysuiap épaamMuia Xal KAIHHTaH.

Kyi#tnnaru Teopemana ukkuta cuptHu G -3KBUBaJICHT Oy TUIIIMHA

3apypuil Ba eTapiu mapTiapu OepuIraH.

2-Teopema. V (dazona X(S,t) Ba y(s,t) cuptiap G —d>KBUBaJIEHT OYIaau,
dakat Ba pakar Kyiugaru maptiap YpuHiu oyica:

1) M;(x)M (%) = M ()M (y);
2) M,()M 7 (x) =M (y)M ~(y);
3) M(X)IM™(x) =M (y)IM" (y);
4) M()M' (x) =M (y)M ' (y).

Hcbor.Arap x(s,t) Ba y(s,t) cuprmap G rpynma amamura HucOGaTaH
sKkBHBaJIeHT OYyica, Y(S,t)=X(S,t)g mapTHM KaHOATIAaHTUPYBYH § €G BJIeMEHT
maBxya. Y xomma, M(y)(s,t)=M(x)(s,t)-g, g€G TeHrmuk Xxam YpuHIHA Ba
12 myHOCabaTHU KaHOATIAHTUPAIU. XAKUKATIAaH XaM,

1) MM (Y) =M (x- Q)M (x-g) =M (x)g - g"M ~(X) =M, (x)M ~(x);
2) M (VM7 (y) =M, (x- @M *(x-g) =M, (x)g - g "M (%) =M, (x)M *(x);
3) M(Y)M' () =M(x-g)M"(x-9) =M (x)g-g""M *(x) =M ()M (x);
4) M(NIM'(y) =M (x-g)IM" (x-g) =M (x)glg"M " (x) =M (x) IM " (x).
Teckapucu xam VpuHIM OYIUIMUHU KypcaTamu3, SbHU X(S,t) Ba y(s,t)
cupmiap yuyH 1), 2), 3), 4) maptiaap Oaxapmuiica, X(S,t) Ba y(S,t)CHanap G

rpynmna amaiaura HucOaTaH SKBUBAJICHT Oyaau.
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bynuHr yuyH Kyiimmarum TeHUIMKIAH (oiinananamu3. Arap A(t) —
MaTpHIla TeCKapuiIaHyB4IH Oyica
(A1) =—AAAT (2)
TEHIJIUK YPUHIIN.[2 ]

by Tenrnukaan doigananud KylugaruaapHu UCOOTIANMU3.

1) M;(x)M 7 (x) =M (y)M " (y)
TeHruKHK aBBan M(y) ra yurman, xeiime — M(X) ra gammaH kymaifTupamus.

Hatmxkana

(M ()M(y)), =0

kenunb uyukaau. bynaan

M7 (x)M(y)=g Ba M(y)=M(x)-g, geGL(4,C).

2) M(x)M (%) =M, (y)M (y)

tenrukra M(y) uu gamgas, — M™(X) Hu YHOIaH KYmaiTHpcak
(M7 ()M (y)), =0
TEHIJIMK XOCuiI Oynaau. By TeHriuknan
M(y)=M(x)-9, geGL(4C)
TeHrjaukra sra Oymamu3. By asca 0(S,t) Ba X(S,t) cupriapuunr GL(4,C)

rpynma amajinra HucOaTaH YKBUBAJICHTIIMTUHU KYpcaTaiu.

3) M(X)M™(x)=M(y)M'(y)
terrmukra M™(X) Hu yanaaH, [M T (X)]_l HU VHTZIaH KynanTupamus:
MM (Y)MT(Y)[MT (x)]" =E,

MOOM (Y)[M M ()] =E=gg", geO(4,C),
MEOM(Y)=g . M(y)=M(x)g, geO(4.C).
4) MXIMT()=M(y)IM"(y)

- -1 o . .
terrmukra M (X) Hu yangan, [M T (X)] HU VHTJaH KyIauTUpamMus:
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M OMWIMT([MT ()] =1,

MMM M ()| =1=glg", geSp(4,C),

MZOM(y)=g . M(y)=M(x)g, g<Sp(4,C).
Bynapnan kypunamukn X(S,t) Ba y(s,t) cupriap ydyH (2) MyHOCa6aT ypHHIH
6yuca ynap G ={O0(4,C) " Sp(4,C} rpynmna amanura HucGaTaH
DKBHUBAJICHTOY AN .
Teopema ncbotmangy.

111 606 Oyiimua xyJioca.
IOxopuna iymmap Ba CHUPTIAPHUHT 3BUBAJICHTIUK MacajJaCHHH HKKH

KJIACCHUK TPYMITaJapHU KECHIIMACHIAH XOCHUJ OYIyBUM SHTU TPYIIa amaliura
HucOataH yprauauk. [lyHu alThill MyMKUHKY, UKKAHYU 000/1a ofluHTaH Oapya

HaTkamapan G :{0(4, C)nSp(4, C} rpyIa aMajanura HucOaTaH XaM OJIUII

MYMKHH.
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XyJsoca

WNuBapuantinap Hazapscu reoMerpus, anredpa, nuddepeHnnn TeHriama
MacaJlaJIappuHH XaJll KWIHIIIA MyXHM aXxaMUsT KacO dTaju.

FOkopunaru nnutapaa auddepeHipan reoMeTpus Macajalapura sHruda
¢HIIANIYB Ba yJIapHU WHBAPUAHTIIAP HA3APSICH YCYJUIAPH OPKAIN XaJl KHJIMHUIIN
MYMKHH Oynran wacajamap tekmupwinud. KomaBepca auddepennnan
TEHIJaMajap  Ha3apsACHHUHI  MyXHM  Macajanapujgan Oupu  Oyiran
mudQepeHIman TeHrIamManap CUCTeMACHHUHT YKBUBAICHT CUYUMIIAPUHU KypHIII
ycyJuiapu Kypcatub Oepuiiau.

1-u30x. FOKopuaaru SKBUBAJICHTIIMK MacaJlaCHHU

G ={0(4,C) N Sp(4,C} rpynna amamnra HucGataH iiyap cucreMacy Ba

CUPTJIAp CHUCTEMACH YUYH XaM KyWHIIl MyMKHH.
2-u30x. 1-Ba 2-Teopema mapTiapuiaH Xocud Oynran auddepeHnnan
TeHTJIamanap cucreMacuHuHr G = {0(4, C)nSp(4,C } rpynma  aMajiura

HUCOATaH  DJKBHBAJICHT CUUMJIAPWHHM  MAaBXKYJJIMTH Ba  STOHAJUTHHH

G —uHBapuaHT QyHKUMUIAp €pAaMuia KYpcaTHIIl MyMKHH.
duznka-matrematuka (armapu goktopu, mpodeccop K.  Xoxuen

ooma6  Oepran  ymlOy — WIUIAPHUHT  PUBOXKHK  (akar  MyCTaKuiI

Y30€KUCTOHUMHU3HUHT paBHAKH YIyH XH3MaT Kuiaau ae0 yimaimms.
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