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KHUPHLI

Magp3yHuHr JoJi3apOauru: Martpuia TyIIyHYacH, YHM3WKIA alreOpaHUHT acOCHi
TyllyHYajgapugaH Oupu OYnub, yHUHT Taymaba TOMOHHUAAH UYYKyp V3JIAIIUPWIMILIA MYyXUM
axamusTra sra. Yynku, Oy TYIIYHYaHUHT TaTOMKJIApU 3aMOHABUH MIUIA0 YMKAPHUIIATd MyXUM
MKTUCOAMM, TEXHUKABUM MacajajapHU €UHIlJla KeHI KyJUlaHWiIagud. byHJaH Tamkapu HUPUK
MacIITadId CHUCTEMallap CTPYKTypacd Ba AMHAMMK XOCCAJIAPUHM YpraHuIla MaTpuliajgapaaH
daiimananum Kynail Oynmb, MaTpuIlalapHM TpaHCIOHHMpIAlIMacallaci WMHUPUK MaciTabiau
cuUcTeMalap CTPYKTYpPaCHHUHT Y3rapuiid macajacu OwiaH yctMa-ycT Tymaau. HIyHuHT ydyH
Hupuk MacmTabiau cucTeMaliap OWIaH MaTpullanap ypracujaa y3apo OWp KUHMATIA MOCIHK
YpHaTHO, MaTpHUIaIapHH TPAHCIOHHPIATYIIYHYacHIaH ¢oigananu0, HupuKk MacmTaldnu
cUCTeMallap CTPYKTYpacCHHHUHI ¥y3rapuil MyMKuH. bymapHu xucobra oncak, Kapanaérrax
MaB3YyHHU J10J13ap0 SKAHIUTUHU KYPUII KUHHUH SMac.

MmHUHr MaKcaau: MarpuiaiapHd yMyMIIAITaH TPaHS OHUPIAIIHHHT XOCCATAPUHH,
yMyMJalliraH CHMMETPUK MaTpULiajap X0ccalapu YpraHuuiiad uoopar.

TaakukoTr ycyau: Marpunanap anreOpacu ycymnapunaaH doiinananu0, MaTpuliaiapHu
YMyMIIAIITaH TPAHCIIOHUPJAIIHUHT XOCCaJapyuHM, YMyMJallllaH CUMMETPUK MaTpuuaiap
xXoccaJlapu UCOOTIaHAIH.

HNuamuii saruukiap: Jucceprauusga Kyduaara HaTuxanap OJUH]IN:

1. MartpuranapHu yMyMIIalirad TpaHS oHupiamau 13 ta xoccacu HCOOTIaHTH.

2. YMymiaimrad CMMMETpUK MaTtpunianapuau 10 Ta xoccacu HCOOTIaHIH.

3. YmymuamraH KOCOCHMMETPUK MaTpUIIAJIAPHU 3 Ta XOccacu UCOOTIaH IH.

4. VYmymnairad opToraHajg MaTpulaJIapHH 2 Ta Xxoccacu UCOOTIIaHIu.

AManuii Ba Ha3apuii axamusiTi. VIIHUHT Ha3apuil axaMusATH IIyHAaH HOOpaTKH,
MaTpULATapHA YMyMIIAITaH TPAHCIOHHUpJIAIIBA YMyMJIAIITaH CAMMETPUK MaTPHUIIAIAPHUHT
xXoccajapu MaTpuuaiap Ha3apusIcH y4yH sSIHTUIMKIUP. AMaIUN KUXaTAaH IIyHU alTHII
MYMKHUHKH, OJIMHTaH Ha3apuil HATWXKalapHU HHPUK MacIITadyId cucTemManap JMHAMUK
xoccajapuHu Ypranumira Ba JISmyHOB (YHKIMSICHHUHT UIIOpaTapUHN aHUKJIAIITa KYJUTaln
MYMKHH.

Nnunr anpodaumscu: luccepranusiia oTMHIaH HaTHXKanap Gpusnuka MmaTeMaTruka
dakynpTeTH MaTeMaTHKau Kadenpacu KOImuaaru uiMui cemunapaa, “Uarerpan’” unmui
Tyrapakaa Ba “MaTemMaTka Ba YHU YKUTHIIHUHT J0J13ap0 MyMMoJapyu” HOMIIU PECITyOJInKa
WIMHA-yCITyOui aHKyMaHUIa Mabpy3a KHIMHTaH.

IbJIOH KMJIMHIaH nuwiapu: JluccepraiustHuHT acocuil Hatmwkatapu [13-16] wumutapaa

9bJIOH KUJIMHI'aH.



JuccepTaliUsiIHMHT TY3WJIMIIU Ba Xa:xkMu: J{uccepranus kupuil, 3 Ta 600, Xynoca Ba
doigananuarad agabuéraap pyixaruian Ty3wiran O0ynu0, WIMHUHT yMYWH Xaxmu 79
caxudanan moopar. Axabuériap conu pyixar oyiinua 18 Ta.

JuccepTalUsIHMHT KUCKAYA MA3MYHH. YOy MarucTpiuK JUCCEPTAMSICHHIHT KAPHIII
KHCMHU/JIa MAaB3YHHUHT J013apOIUTy, UITHUHT MaKCaIH, TAAKUKOT YCYIIH, UIMHUH STHTUIHKIIAPH,
aMalIiii Ba Ha3apHuil axaMusITH, anpoOaTIHUACH, AUCCEPTALMSIHUHT TY3WJIHIIHN, Xa)KMH Ba
KHCKaua Ma3MyHH Oa€H KUJIMHTaH.

1-600 épmamuu xapakTepra sra 6yinub, OyH1a MaTpuiagap aareOpacHHUHT dJIEMEHTIApH
0a€H KWINHIaH.

2-6000 MaTpulaTapHd yMyMIIAIITaH TPAHCIIOHUPIAII Ba YHUHT XOCCAJapWHU YpraHWIITA
Oarunuianran 6ynu6, 4 ta nmaparpadaan ubopart. 1-nmaparpadaa MaTpuLATAPHUHT YMyMIIAIIraH
TpaHS OHUPJANIHUHT Tabpu(u Kyiuaarnya Oepuiras:

1-tapu¢. Matpunanu TpaHcnoHupiamaed, OMpop aHWK KOHYH €KM Kouza Oyiinya yHUH

Oapua FJIeMEHTJIApUHU YPUHIIAPUHU AJIMAIITUPHUIITA Al TUIIAIH.

2-tapu¢ 1.A marpuunanHuHr carpiapuHu (YCTyHJIApHHHM) yCTyHJapu (carpiapu) Ouian
TYFPU TapTHO/1a ATMAIITHPUO, XOCHIT KUITHHTaH AT:(QJ,-:-), =1,2,....,n,i=1,2,....m, marpuiia,

2. A MaTpUIIaHUHT caTpiapuHu (yCTYHJapuHH) YCTyHJapu (caTpiapvHu) OWiIaH TecKapu
TapTUOga aIMAIITHPUO XOCHI KHJIMHTaH AL:(QJHI_L me1-j) JFL2...n, i=L2...m
MaTpuIa,

3. A wmarpunanuHr i-carpuHu M+1-i caTpu OwnaH anMamTHPUO, XOCHI KHIMHTaH
A-=(a,..,_; ;) i=12,...m, j=1,2...,n matpuua,

4. A MaTpUIAHUHT |-yCTYHMHU N+1-] yCTyHM OwWiaH anMaimiTHpuO, XOCHJ KWJIMHTaH
A-=(a, . 1), i=1.2,...m, j=1.2...,n matpuua,

5. A MaTpumaHuHr i-catpuHu M+1-i catpu OunaH, j- ycTyHuHH N+1-] ycTyHu Owiian
anvanTipu® xocut Kutaaran A°=(a,, 1 i .. 1), i=1.2,...m, j=1.2...,n matpuua,

A Marpunanu

1) Bomr quaronanu 6yiinya,

2) Bom 6ynmaran quaronanu Oyiinya,

3) Topusonran yku OViinua,

4) Beprukan yku 0yitnua,

5) Mapka3zu Oyiinda TpaHCIIOHUPJIAHTAH MAaTPULIACH JCHUITAIH.

2-naparpada KelITUpUIrad Tabpu(IapHUHT TEOMETPUK MABHOCH EPUTHIITAH.
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3-nmaparpada 3ca KeITUpUITaH Tabpu()IapHUHT MEXaHUK MabHOCU EPUTHIITAH.
4-naparpadga MaTpULIAPHU yMYJAIIraH TPAHCHOHUPJIANIHUHT KyHUJArn Xxoccajlapu

HUCOOT/IaHTaH:

1. Arap A Ba B mxn ymuoBnu, Tyrpu TYpTOypUakian Marpunaiap 0yica, y xoina

(A+B)T = AT+BT, (A + B): = A*+B*,

(A+B) = A+B, (A+B)y =A+B,

(A + B)° = A°+B°

2. Arap A- mxn, Ya4oBiu TYFpU TYpTOypuakiau Marpuia 0yimb, £ =0 xakukui CoH

Oynca, y xonaa

(FEAYT = £AT,  (FA) = fA, (FA) = £A,

(FA) =£A,  (FA) =£A

3. Arap A-mxn, ym4oBnu, TYFpu TYpTOypUaKkin Matpuna Oyica, y xosiaa
(A7) =4, (4) =4, (A7) =4,

(4 = 4, 4 = A

4. Arap A mxn, B nxk ymdoBnu TYFpu Oypuakin Matpunaiap oyica, y Xxoia
(AB)TBTAT, (ABYBA, (AB)'B'A"

5. Arap A n-taptuOnM KBagpaT MaTpuua 6yica, y Xxouaa

(A7) = (A7 =4, (A) =) =4,
(A7 =D =4 (A) =) =47,
(A) =@) =4, (A)Y =) =4,

6. Arap A n-TapTuOiii KBapat Matpuia 0yica, y Xojaa
A=(A)THATA) = (A)THAAN)= (A4 (A) T = (AT @A)
7. Arap A n-taptuOnm KBagpaT Marpuia 6yica y xonaa
AT|= A= 1A [=IA A'[= A= 1Al
6y epma £ — A marpumnanan A° EKH A MaTpHIATapHA XOCHI KUIIHII Y4yH A MaTpHIIaHHHT
carp €KW yCTYHJIAPUHM aJIMalITUPUIILIAP COHM.

8. Arap A kBajpar MaTpuia 6yca, y X0Ia Kyifiark TeHITHKIap YPHHIIN:
DEA=EA+4, 2)AE! = AE" = 4,

3)EIA = FAE =4, 4 ATE! = A E'AT = 47,

5)AE' = A E'A=A4Al, 6)A El=A ElA=A
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NAE = A

0y epna E Gupnuk matpuna

0o ... 1
E'=EFE=1| . . )
10 ... 0.
9. Arap A maxcycmac KBajapaT Marpuia oyica, y xonaa
A=A @H =@ @H =
(A™) = @)™ (A™) = @)™

10. Arap A n-taptubnm kBazxpar maTtpuna, E N-taptubau OMpiauk mMaTpuiia Ba a COHJIH

napameTtp Oyiica, y Xxonaa

AT —aE| =|A—aE|=|A

o

— aE| = |A - aE|
11. Arap S’ (A)-A matpuiiaHuHT U3H OyIica, y Xouaa

S* (A1)=5"(4)=S"(A%)=S"(A).

12. Arap rang(A)- A MaTpUIIaHHHT paHry Oyiica, y XoJia

rang (A7) = rang (4) = rang (4) = rang (4") = rang (4") =
rang (4)

T

0
13. A xBagpar marpuua 6yuo0, ﬂi, A ];"’ ﬂi', A, (A ﬂi.,
{

0
A, ﬂi,) i=1,2,...,n 1ap

f AT 4 o
moc pasumpa A, A°, A, A marpunanaprusr Gom MuHOpNapu (YIApHUHT MOC TYILIMPYBYH
MHHOpJIapu) OYicuH. Y Xoiaa Kyiuaard TeHIIMKIap YPUHITH:

A=a 0
n

0 o
L,i=12,..,n—1 A = &_n=|A|=|A |

A= ﬂi;, i=12..,n A= ﬂ_z = |A| = |AT|(1.4.1)

A=A, 1=12,.., n-1 A=A, =|4] = |4](1.44)
3-600 5ca yMyMIiamrad CHMMETPHK MaTpHIANap Ba yJIapHUHT XOCCAIAPUHH YpraHWIITa
Oarunuianrad 6ynu6, 4 Ta naparpadaan ndopar.
1- maparpadpga yMmymiamraH CHUMMETPUK —MaTpULJIApHUHT TabpUpH  KyHlujgaruya
KEJITUPHWITaH:
3-Tapud. A MaTpuila CHMMETPHUK ACHNIa I, arapAa YHUHT Xap OMp 3JIEMEHTH y4YyH IIyHIal

MIEMEHT MaBxXyJ OymmuO, Oy siemMeHTHap KypTIHMKiIapu OUPOp HYKTa €KM TYFPH UYH3HKKA



HucOaTaH ¥y3apu cuMMeTpuk Oynca. By HykTa €ku TYfpu um3uKIa €TyBUM  DIEMEHTIAap Y3U
y3ura CAMMETPUK JCHUIIA]IH.

4-tapud. A n- TapTHOIM KBaApaT MaTpUIla

1) Gomr auaroHanra HUCOATaH CHMMETPUK MaTpHIlA ICHUIAIM, arapiaa AT=A, SIHU

a;;=Qjgq I,j=1,2...,noyica,

2) bomr 6yamaran auoroHaiara HucOataH CHMMETPHUK MaTpHIA JcHuIaan arapaa A=A, spuu

G;;=C0ns1_jne1—s i J712..,n6¥ica

3) Beprukan ykKka HucOaTaH CHMMETPHK MaTpuila JAeWniIaad, arapia A=A,

SBHA O =0 pps—j, 1,j=12...,n 6Yica,

4) ropu3oHTaN YKKa HuUcOaTaH CHMMETPHK MaTpulla JeWniIaad, arapiaa A=A,

SBHH Oy =014, 1,J71,2...,n 6Yica,

5) MaTpuua Mapkasra HUCOaTaH CHMMETPUK MaTpuua Jaeiimmaam , arapma A=A,
ABHU Q7 0ns1gnei—j h=12.., n6yica,
2-maparpada 3ca CAMMETPHUK MaTpULIAIAPHUHT KyHHIaru Xoccanapy UCOOTIaHTaH:
1. bomr Ba Gomr GynMaran AMaroHajuIapura HucOaTaH CUMMETPUK OYJIraH Marpuianap Iy
MaTpulla MapKa3ura HucOaTaH XxaM CUMMETPHK OYiau.
2. BepTHukan Ba TOPU30HTAN YKJIapra HUCOATaH CHMMETPHK OYIIraH MaTpuIlajiap Iy MaTpHia
Mapkazura HucOaTaH XxaM CUMMETPHUK Oyraau.
3. Beprukan (ropusonTan) ykra HuCOAaTaH CHMMETPUK OYaraH Mmarpuiaiap Maxcyc
MaTpuuaigap oymaau.
4. Uxtuépuil A xBaJapaT MaTpulla Y4yH Kyluaaruwiap MOcC paBulljia Ooml JuaroHaira,
Oomr Oymaran guaroHaira, BEpTHKal YKKa, TOPU30HTaI YKKa Ba MaTpUIila Mapka3ura HucOaTaH

CUMMETpPUK MaTpuuanap 0ynanu.

51 = i (A+AT)!

by | B2

55 == (A+4),
S; == (a+4),

Sy == (A+A),

%]

(=3

S5 == (A+49),
5. Arap A kBagpar marpuna oomr (6omr OyimaraH) TuaroHaira, BepTuKan (rOpu30HTAN)

VKKa, MaTpulla MapKa3ura HucOaTaH CHMMETPHUK MaTpula 0yica, y xoiaaa
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A (i=1,2,...), XA, T*AT
Jap XaM MOC paBulia Oomr OyiaMaraH) AuMaroHaira, BepTHKad (FOpH30HTAN) YKKa, MaTpHIa
MapKa3ura HucOaTtaH CUMMETpHK marpuna Oynaau. by epna T-A wmarpuna Ounan Oup Xui
TapTHONM OYnaraH Maxcycmac KBajapaT MaTpula, ¢ - XakMKMH COH, * - MOC TpaHCIIOHHpJIAIl
OeNTUCHHU OWIITUPATIH.

6. Arap A maxcycmac KBaapaT Mapuiia Oomr (Oomr OyiamaraH) auaroHajira, MaTpuiia

Mapkas3ura HucOaTaH CUHMMETPUK OViica, y Xoiaa A~ xam moc paBwuia 6o (6orr O6yiMaran)
JIUaroHaira, MaTpyiia Mapka3ura HucbataH CUMMETPUK OYau.

7. Arap A Ba B kBagpar wmarpumamap ¥y3 Mapkasziapura HHCOATaH CHMMETPHK
MaTpunaigap Oyica, y xonma AB Ba BA marpunanap y3 mapkasznapura HucOAaTaH CHMMETPHK
MaTpuLaizap oynaau.

8. Arap A n-tapTuOin KBaJpar MaTpuiia ¥3 Mapkasura HucOataH CMHMMETpUK 0yiuo, Al,
iI=1,2,...,n Oy MarpumaHuHr 6o MuHOpIapu, Al- Iy MHHOpJapra MOC TYJIAUPYBYH MUHOpPJIAp
Oynca, y xonaa

Ai:"—ﬂ"n—:'. i=1.2...n—1 (2-2-1)

9. Arap A n-taptubnu KBajpaT MaTpana y3 Mapka3ura HucOaTaH CHMMETpPHK O¥iica, y Xonaa

A, 0/i=12,...,n1, 4, = |A] = 0(2.26)
mapmiap A MaTpUIAHUHT MycOaT aHWKIaHraH Oyiumm y4uyH (2.2.6) mapmiap Kyiugaru

KYypuHUILga Oynanu.
(-1)A,>0,i=12,.., n—1, (=1)"A, =(-1)"

arap N — Tok Oynca,

A0 (2.2.8)

10. Arap A n-TapTaOIM KBaIpaT MaTpHIla

1) 6our auaroHanra

2) 6o OyMaraH AuaroHanra

3) BepTHKaT yKKa

4) TOpU30HTAT YKKa

5) MaTpuiia Mapkasura HucOaTaH CHMMETPHK OVyica, y Xoiiga Oy MaTpUIlaHW MOC pPaBHIIIa

Kyluaarnga 6J10K MaTpuuaiap KYpuHUIINAA E3UI MyMKHH:

Ay 51)
BT A,

Z

1) n=2kda Az(



n=2k+1
2) n= 2k da
n=2k+1
3) n=2k da
n=2k+1
4 n=2k da
n=2k+1
5 n=2k da
n=2k+1

Ay a,
da A=|al @Gpeipes
BT a,
A G
a=(¢, &)
Ay a,
da A=|al Gpiipes
C1T a,
A, AY
A _ 1 1
(4 %)
Ay a4
da A= ﬂi- Opitk+1
A, a,
4, B
4=(i 5l)
1 Bi
1 a,
da A=|al Guiipes
A a,
A (A1 B1)
B, 4,
Ay a,
da A= ajlr Apy1,k+1
B: a

0y epma 6apua 610k MaTpunianap K- Taptudau

a; = (Ags1,1) Qe .- Arevr)

— i T
a; = I-('a.i|:+1..i':+2’ Opiqk+3s - a.l-:+1.r::' .



3-nmaparpadaa yMymJamrad KOCCOCMMMETPHUK MaTpULIATApHUHT Tabpudu Ba Xoccanapu
Kapab YMKUJITaH.
4-naparpada yMyMIIalran opTaraHall MaTpULQIAPHUHT TabpUdH Ba Xoccajapu Kapad

YHUKHUJIT'aH.
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I-bOb

MATPHUIAJIAP AJITEBPACH

§1.1 n yauoBau apudmeruk ¢aso
1.1-tabpud. F =< F;+,,—, ,01> wuxtuépuii maiigon 6Ymu6, F yHUHT acocuii
Tyiamu 6yncuH.  F ' TYFpu KynaiitmanuHr nxtuépuii a =(a,, a,,.., a_ ) DIEMEHTH N -
YI40BIIM apU(PMETHK BEKTOD JCHUIIA .

a,,a,,. a_ -COHJap a BEKTOPHHHI MOC paBumiga l-, 2- . .. N- KOOpAWHATAIAPH, n

2

HaTypaJ COH 3Ca YHUHI YIIYOBHU JeHniaau.

MakTab reoMeTpust KypcHIaH MablIyMKH, TEKHCIHKIArd BEKTOp a = (a,,a,) Ba da3omaru
BEKTOp a = (a,,a,,a,) KypuHHIIIA OYnHO, YIapHUHT KOOpAMHATANAPH XaKMKUH COHJIap/aH

nbopar. XakuKuil COHJNap TYIJIaMH MalaoH Tamkui staau. Jemak, JlekapT xoopauHaTtanap
cuctemacu Epaamuaa uGomaTaHyBUM TEKUCIIMKAA OJWHTAH BeKTopiap 2 Yirdosiu, ¢a3zona

OJIMHTaH BEKTOpJap 3 YI4oBiIM apu(METHK BEKTOPra MUCOJ OYIIasm.

1.2-tappud. F " HuHr wuxTH€puil WKKHTa a = (a,,a a,) Ba b=(b,b b,)

17 2 1 11 Mg

BEKTOpJIApH YUyH a, = b,,a, = b

1 2 2

a, = b, Oyuca, OepuiiraH BEKTOpJIap TEHT AeHnIaIu.

1.3-tappu¢. F" HuHr uxtuépuii MKKMTa a = (a,,a a,) Ba b=(b,b b,)

- -

BEKTOPJIAPUHMHT HuFuHmucn 1e6 a+ b = (a, + b ,a, + b, ., a, + b_) Bekropra aTunamuy.
Arap a +b =c,i=1.,n Ba C=(C,. C ) OeNrWIalUIapHA KyIUlacaK, y XOIa

a+b=c xocwn 6ymagum. F TYmiuam Kymmmra Hucbatad €MUK SKAHIMTUIAH, apu(hMETHUK

BEKTOPJIAPHUHT WUFHHANCH apU(PMETHK BEKTOp Oynamu. spHU F " KYIIMII amaiura HucOaTaH

énuk Tyruiam Oynaau.

l4-rabpudp. VAieF cKamspun Va € F"  Bekropra  kymaitupum 1€

Aa=(4Aa,4a,,., Aa ) BeKTOpra auTUIaIH.

F rtymiam Kymadtupuin amanura HucOataH €NuK OSKaHIWruAaH, F " TYIIIaMHHHT

CKaJIIpHU BEKTOpra KyMaWTUpUII aMaiura HucOaTaH €MUK TYIiaM SKaHIMTH Kenud 4YuKaIu.

CkansgpHu BEKTOpra KynauTUPUII aMaly OJaria o , (a) = la xypunmmiga é3mnaau. V aeF"
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BekTOopra 31a € F" BEKTOp MOC KYMUITaHIMIH yUyH, CKISPHH BEKTOPra KYMadTHPHUII aMajlu
F " 1a ynap aman Oymaim.

1.5-rabpud. F " TYuiam, yH/1a aHUKJIAHTAH KYIIUII OMHAP aMalli Ba CKAJSIPHH BEKTOPra
KYyHaWTHpHII yHap amamiapu Epaammiaa Xocwn Kwmbran F' =< F';+{w, |1 e F}>
anrebpa F MaiiioH ycTuaa Kypuirad N — ym4oBau apudMeTuk Bektop (aszo neitniany.

1.1-teopema. F "a aHMKJIAHTaH KYIIMII Ba CKASIPHU BEKTOPra KyMaWTHPHIN aMaliapu

KyWHJIaru xoccajapra ara:

- - -

1. V(a,b e F")a+b = b+ a) - KYIIMIIHKHT KOMMYTaTHBJIMK XOCCACH;

N

2", v(é,l;,E e FN(a + l;) +C=a+ (l; +C)) - KYNMIOIHUHT — acCOLMATHBIIUK

X0CCacH;

- - -

3. V(ae F")(a+0 =a) (xkymumra HUCOATaH HENTpa SIEMEHT MaBXKy/);

4. V(aeF n)(;+ (-a) = 6) (kymum  amanura HACOATaH CHMMETPHK DJIEMEHT
MaBXy);

5°V(1e F)aV(ae F")(A(a+ t;) = la + /1[;) (CKaspHM BEKTOpJIAp WUFUHIMCHUra
KYIaTUpUII TUCTPUOYTHUB);

6" V(A,ue FYaV(ae F")(A-u)a=A(u(@)) (ckamspmap  KymaiTMacuHU
BEKTOpra KynaTHpHIl acCOLUaTUB);

7°"V(A,ue F)av(@e F')Y(A+ u)a)=(la+ pa)) (ckamspmap HUFMHINCHHH
BEKTOpra KynauTupuil JucTpuOyTUs;

8°V(ae F")1-a = a).

1.6-tabpud. F=<F; +, -, -, 10,1 > maitnon yeruga  B#J Tymam 6epunran 6yimoO,
yHJIa KyHuaaru mapTtiap Oaxapurca,
B =<B; +, {0y | aeF} > anrebpara F wmaiion yctraa Kypuiarad 9u3ukid Gpa3o Aedninaam:
Va,0 e B = a+0 e B;
Va0 e B =>a+0=0+*a;
Va,bce B= (a+06)+c=a+(0+c);

VaeBAdeeB=a+e=a(>=0)

o 0 b

Vae BAdab €eB = a+ab=0(an=-a);
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Va e BAVY ae F= w,(a)=aa € B;
Va6 € BAY ae F= a(atb)=aa+ab;

Vae BAV a,pe F= (at+p)a=aa+Pa;

© © N o

Vae BAVY a,fe F= (ap)a=a(Ba);
10. Va € B = 1™j=a,

1.7-tappud. F" =< F";+ {0, |4 € F}> N - yI40oBIM apuPMeTHK BEKTOp (a3o Oepuiran
6yncuH. F ' HUHT UXTHEpHE Oy Gyamaran KucM Tymaamu F (kK < n) apu(MeTHK BEKTOp

daso Tamkun kuiaca, F° apudmeruk Bektop (azora F " apudMeTHK BeTop (a3OHMHT

dazooctucu (kucm (azocu) nerusnaim.

1 2

R*, R®, R’ ;map XakuKui COHJIap MalOHH YCTHIa KypHiraH apuMeTHK BEKTOpP (aszoap

Ba R’ daszo R*, R’ dasomapra; R', R® ¢azomap R’ ¢aszora dazooctu Oymam.

-1

F = F;+,-, ,01> wMaiiton ycruga Kypuiran F"' =< F";+{w, |1 e€ F}>
apudmetuk BeKTop (azo 6epuiran OYiIcHH.

1.8-tabpud. F " BexkTOp (pa3oHMHI BeKTOpIapuiaH udopar a,,a,,., a, .. CHCTEMara

BCKTOPJAPHUHT YC€KCU3 CUCTCMACH, 51' 52 e @ CHCTCMara BCKTOPJIApDHMHIT YCKJIM CHCTCMAacCH

aenuitaau.

1.9-tabpu¢. F" Bexktop ¢asonunr a ,a,,., a_,.. CHCTEMacH Ba F  MailJIOHHHHT
A, A,y A ... CKasipaapu OepwiaraH OymacuH. Aa + A,a, + ..+ A a +.. undoaara
a,,a,.. a .. BEKTOpIApD CHCTEMACHHHMHI YH3WUKIM KOMOHMHauwscu neiimnann. Yusnkmm
KoMOMHamagara A, 4, .., A_,.. CKalsApiaap YHU3HMKIM KOMOMHAIMSHUHT KO3((QUIHEHTIApH
Ieunnagu.

1.1-muco.r. a = (1,2,3),6 = (-1,2,4),¢c = (7,-5,2) BeKkTOpaap Ba
a =-2,f =5y =9 ckamapnap Oepwiran OYynca, YyIapHHHT YH3UKIM KOMOWHALMSICUHU
KyWhuaarnda aHUKJIAaUMU3:

aa + ﬁE + ¢ =(-2)(1,2,3) +5(-1,2,4) + 9(7,-5,2) = (-2,-4,-6) + (-5,10,20) +
+(63,-45,18) = (56,-39,32).
1.10- Tabpud. F connap maiionn ycruma Kypuwirad F ' apuMeTHK BEKTOp (a3oHHHT

YeKJIA COHIaru

a,a, .. a, (1)



BEKTOpJIapu ydyH F MalijoHna kamujga OuTracH HoigaH (apkmm myHgah A, 4, .., 4,
CKaJspiap TOMIINO, yliap Y9yH ymioy

Aa +d,a,+.+4ia =0 2
TEeHINMK Oaxapuica, y xoiaa (1) cucremMa BEKTOpJIIApHUHI YHM3UKIW OOFJIaHraH CHCTEMacu
nevnnagu. Arap (2) tenrmuk A, = 0,4, = 0,.., 4= 0 Oynranna OGaxkapuica, y xonga (1)

BEKTOPJIAPHUHT YU3UKJIM OOFIaHMaraH (YM3UKIM 3PKIIM) CUCTEMAacH JeHnIaiu.

BexropiapHuHT 6ol cucTeMacH YM3UK/IN OOFJIaHMaraH CUCTeMa XUCcoOIaHau.

1.11-rabpud. Arap ucrairan A (i =1, n) COHJIAp YUyH yumIoy

i

a=4a +4a +..+1a 3)

171 272 n-n

TEHIUIMK OaXkapuiIca, y Xonaa a BeKTop a (i = 1,n) BEKTOpiap OpKalH YM3UKIN HogaTaHaau

(a BekTop a (i = 1,n) BEKTOPJIAPHMHI YM3UKIM KOMOMHALMACHAAH HOOpaT) Aciniaim.

1.2-mucon. e 1=(1,0,0), e »=(0,1,0), e 3=(0,0,1) BeKTOpIApP CHUCTEMACU YM3HKJIU SPKIH
BEKTOpJIAP CUCTEMACH DKAHJIMIMHHA UCOOTIIAHT.

XaKuKaTIaH Xam, are 1+oge xtoge 3=a(1,0,0)+02(0,1,0)+as3(0, 0,1)=
=(ou1,012,0:3)=(0,0,0) 6ynm6, Oymman o3=0, =0, 03=0 kenu® umkagu. JleMak, e 1,€ € 3
BEKTOpJIap CUCTEMAaCH YM3UKJIM OOFIaHMaraH cucrema 0ymanu.

1.3-muco.. F' apupMeTHK BEKTOD (ha30HUHT
e, = (1,0,., 0), e, = (0,1,0,.., 0),.., € (0,., 0,1) BekTOpJapHaaH HOOpPAT CHCTEMa YU3HUKIH

OornanMarad. by cucrema N-yinuoBnu OMpIUK BEKTOpIapiaH HOOpaT cucTema.

1.2-reopema. Kamuma OWTTa HOJ BEKTOpra sra BEKTOPIApDHHUHT & ,d,,., &  YEKIH

CHUCTEMAacCH YM3UKJIM OOFJIaHTaH cucTeMa Oyau.

-

HMcHor. a: BekTOp HON BeKTOp OYiCHH. ¥V Xonga Xap KaHaah HonJgaH Qapkiu A, CKajsp

- - - -

yayH O-a:+ 0-a.+ ..+ A -0+ ..+ 0-an = 0 TeHrmk Oaxapwnagu. Jlemak, a ,a,,.., a

n

cucTeMa YU3UKJIU OOFJIaHTaH CHUCTEMA.

1.3-Teopema. Yekau BEKTOpJap CUCTEMAaCHHHUHI OMpPOpP-OMp KHUCMHM UYM3UKIU OOFJIaHTaH
OyJca, CACTEMaHUHT ¥3U XaM YM3UKJIN OOFJIaHTaH Oynau.

1.4-Treopema. BekTopiapHUHT YM3UKIN OOFJIaHMaraH CUCTEMACHMHMHI Xap KaHIaill Kucm

CHUCTEMACH YU3UKIIN OoFJIaHMaraH cucTeMa 6S7J'Ia,Z[I/I.
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1.5-Treopema. Arap a,,.. a_  BeKTOpJIapiaH KaMHIa OWTTaCH  Y3WIaH OJIWHIH

BEKTOPJIADHUHT UM3MKIM KoMOMHammscupaH ubopar Oynca, y xomma a, = 0 Oyiran
a,,a,,.. a,6 BEKTOpJIapAaH HOOpaT CHCTeMa YM3UKJIN OOFIaHraH Oyiauu.

1.6-Teopema. Arap a_,a,,.., a_  BEKTOPJIAPHUHI CHCTEMACH YM3UKIM GOFIaHMaran 6yuo,

a,a,,. ab cucreMa unmsukmM Gornanran Gyica, y Xoinga b BekTop a,,a,,., a, BEKTOpJap

CHUCTEMACH OPKAJIHX ATOHA yCYyJaa YU3HUKIIN I/I(bo,I[aJ'IaHa,I[I/I.

1.7-reopema. Arap a BEKTOp t;llgz t;n OpKaJld Ba t;i(i =1,n) Bekropaap C,,C,,., C

m
BEKTOpJIap OPKaIM YM3MKIN HdoanaHca, y X0iaa a BEeKTOp C,,C,,.. C_ BEKTOpIap OpKaju

YU3UKJIM U oIaTaHaIu.

1.8-teopema. Arap 51,..., a BeKTOpJIap b ,b,,., b~ BEKTOpJap OpKaIU YHU3UKIH

n+1

uopananca, y Xoiaa a, .., a, , CHCTEMa YM3HUKIH OOFIaHraH Oyiagy.

1.1-naTuxa. Arap a ,a,.. a, Bekropiap b,b,,.., b cucTemMa OpKamu YM3HKIH

udomanancaBa n > m Oyica, y xonzaa a,, a , vy @, CHCTEMa YM3HKJIM OOFJIAHTaH Oyiau.

BeKTopiap b ,b,,., b~ cHCTeMa OpKalu YH3UKIH

1.2-natmxka. Arap a a,,.. a
n

uponarancasa a ,a,,.., a, CHCTEMa YM3UKIN OOFIaHMaraH 0yica, y xonga n < m  Oymanm.
1.3-naTmika. N-YaUoBIM apuMETHK BEeKTOp (A30HMHT Xap KaHAad N JaH OPTHUK
BEKTOpJIap/iaH nOopaT CUCTEMACH YU3UKIIN OOFIIaHTaH Oyiaau.
l4-mucon. R°® ma a(1;2;3), » (-1; 0; 3), ¢ (2; 1; -1) ,;(3; 2; 2) BEKTOpJIAp
cucteMacd OepuiraH. YHUHT YH3HKIM OOFNMaHraH €KW YM3UKIM OOFJIaHMAraHJIMTUHH

TCKIINPAMH3.

—

- - - - 1 7 5
aa+ pfb+yc+6d =0 Tenrnmamaman o = ——;f = —;y = —;6 = —1 DKAHJIUTHUHHU
4 4 2

tonamu3. Jlemak, Tabpudra kypa Oepuirad cucremMa YM3MKIM OOFNaHraH. XakKMKATIaH Xam,

- 1-— 7~ 5~
d =-—a+—b+—c, SpHM CHCTEMAaHUHI OWUTTa BEKTOPU KOJTAHJIAPUHUHT YHU3UKIN
4 4 2

KOMOMHAIMACH KYpUHHIINA U(oJanaHau.
-1

F = F;+,-, ,01> wMaiiton ycruga Kypuaran F" =< F";+{w, |1 e€ F}>

apudMeTHK BekTOp (a3o Ba my (azo BeKTopiapuiaH Ty3wiran S Ba T uekiam cucremanap

Oepuirat OYJCHH.
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1.12-tabpud. Arap S Ba T cucremanapHuHr UXTHEPUI OUpPUIAH ONMHraH Xap KaHIan
HOJ/aH (apKiauM BEKTOPHM HMKKMHYM CHUCTEMAa BEKTOPJAPUHUHI YU3UKIM KOMOMHAIMICH
cudaruga udonaanam MyMKuH O¥yiica, OyHaai cucTeManap SKBUBAJICHT CUCTEManap JeHuiaau Ba
R ~ T KypuHuuia OenrmiaHaau.

BekropiapHUHT YeKiIM cHCTEMalapu TYIUIAaMUAA aHWKJIAHTaH ~ OuHap MyHoca0aT
pe(IeKCUBINK, CUMMETPWIMK, TPAH3UTUBIUK XOcCcajapura osra OYIraHiurd  y4dyH
SKBUBAJICHTIMK OMHAp MyHOcabaTu Oyaau.

1.5-mucon. BekropmapHuHr O¥mI cucTeMacH Yy3ura xamja HOJ BEKTOpiapjaaH uOopat
cucTeMara SKBUBAJICHT.

1.9-teopema. Arap BEKTOpJapHUHI Xap KaHJall YM3UKIM OPKIM MKKUTa YEKIU
cucTeMallapy SKBUBAJIEHT O¥iica, ylapJlaru BEKTOpJiap COHU TEHT OYIau.

1.13-rabpud. Bekropiap uYekiM CHUCTEMacCHHHU SJEMEHTap ajaMallTHUpumniap aeo
KyHUJaru aIMallTUPUILIAPTa Al THIIA U

1) cucremanuHT KaHIaiaup OMp BEKTOPHHU HOJIAH (apKIM CKaspra KymaiTHPHIIL;

2) cCHUCTEMaHMHI cKajsipra KynalTHpwiIraH OMp BEKTOPHMHM MKKMHYM BEKTOPUIa KYILIMII
€KM alupu;

3) HOJI BEKTOPHHU CUCTEMAJIaH YUKApUII KU cUCTeMara KUpUTHUILIL.

1.10-teopema. Arap BEKTOpJAPHMHT OWp YEKIM CHUCTEMacH HKKHHYMA CHUCTEMaHU
JJIEMEHTAp ajaMalITHpUIIap HaTWXKacuga XOCHJ KWJIMHraH Oyica, OyHaail cuctemanap
HKBUBAJIEHT OYya/Iu.

1.14-rabpud. Bekropnap 4eknu CHUCTEMAaCMHUHI YU3MKIM 3PKJIH, OYII OyiMaraH KucMm
cucreMacu €pAaMua CHCTEMAaHUHT Xap KaHJail BEKTOPHHM YM3UKIH Hdoaasam MyMKUH Oyca,
OyHzaif KUCM cucTeMara OepuiiraH CUCTEMaHUHT 0a3UCH IeHIIIaIH.

1.11-teopema. Kamuna Outrta HOMmaH ¢apkiu BEKTOpra sra OyiaraH xap KaHJail yekiu
cucrema 0asucra sra. Bektopiap 4ekiM CHCTEMAacHHUHI Xap KaHAal MKKWTa Oazucu Oup Xui
COHJIar¥ BEKTOpJap/iaH ubopar Oynaau.

1.15-rabpud. BexTopmap YekiIM CUCTEMAaCHHMHI HUXTUEPUH Oaszucuuaru BeKTOpJap
COHUTa YHUHT PaHTH JeHUIaIH.

Hon BexTopnapaan mbopar cucTeMaHUHI Ba OYIII CUCTEMaHWHI paHTU HOJIra TEHT /el
XHCcOoOIaHaIu.

1.6-mucoa. « (1; 2; 3), I;(-l; 0; 3), ¢(2; 1; -1), (;(3; 2; 2) BekTopiapmaH ubopat

CUCTEeMaHHMHT Oa3ucClapuIaH OMpU « , b , ¢ BEKTOPJApJaH TAIIKWI TonraH. Jlemak, Oepriran

CUCTCMAHUHT paHI'n 3 ra TCHT.
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1.12-teopema. a,,.., a, BEKTOpIap CHCTEMAcH b ,b,,., b_ BEKTOpIap CHCTEMAacH OpKaJu

qi3uKIM ubogananca, y Xonga a,,.., a_  CHCTeMaHHHI PaHTH b,,b,,.. b, cucremaHuHr
paHTHIaH KaTTa 3Mac.

1.7-mucoa. q (1; 2; 3), l;(-l; 0; 3), ¢(2; 1; -1), 2(3; 2; 2) BekTopiapaaH ubopat

CUCTEeMAaHHMHT paHTHU 3 ra TEHI. YHUHT KHCM cucteMacu cudaruga «, b , ¢ BEKTOpJIApAaH
TaIlIKWJI TONTraH CHUCTEMaHM OJICAK, Yy YM3UKIM OOofslaHMaraH Oynarannuru ca®abiu paHru 3 ra
TeHr. bepuiaran cucTeMaHMHI MXTHEPUM OWTTa BEKTOpUAAH HOOpaT CHUCTEMA YHU3UKIH
OoFnaHMaras Ba paHru | ra TEHr KUCM cucTema 0yiau.

1.13-Treopema. BekTopnap 4exkiv CUCTEMaCHHHHT Xap KaHJail KUCM CUCTEeMAaCHHHHT PaHTH
cucTeMa paHru1aH KaTTa smac.

1.14-teopema. BexkTopiap 3KBUBAJIEHT YEKJIM CUCTEMATIADUHUHT PaHIJIapH TEHT.

1.15-Treopema. N-yir4oBau apudmMeTuK BeKTOp (Ha30HM Xap KaHIal YEKIH CHCTEMAaCHHUHT
paHIu N J1aH KaTta 3Mac.

1.16-Tteopema. Arap BeKTOpJIap YEKJIU CUCTEMAaCHUHMHI PAaHIM N ra TeHr Oyica, y XoJjjaa
yHUHT K Ta BeKTOpJaH MOOpaT Xap KaHIail KUCM cucremMacd k > n  OyiraHia Yu3UKIN

Oofanras Oynaau.

1.17-Teopema. Arap a,.., a, BEKTOPIAPHUHI CHCTEMACHHHHI PaHTH 4@, ,.., a_,b

BEKTOpJIap CHCTEMACHHHMHI PaHTHMra TeHT OVyica, y Xonja b BEKTOPHH a, .., & BEKTOpiap

CUCTEMACHHUHT YM3UKJIN KOMOMHAIMSICH KYpUHUIIKAA U(oaianl MyMKHH.
§1.2 Martpuua panru Ba yHH XucoodJial.

F =< F;+,,—, ,0,1> Mmaiiion Gepuiras 6yicuH.

1.16-rabpu¢. F malijoHHUHT MN Ta i (i=1, m , j=1,n ) smeMeHTIapuAaH TY3HJIraH

(au a, .. a, )
| a21 aZZ aZn |
i A=
y 6y | ' ' ' e |
Laml a_ ., . aan

KypuHUIgary skaasan © maiiion yctugara m x n TapTUOIM MaTpULa JIeHIIaau.

Marpuna A,B,C,... XapQmap opkamn OGenrmmaHaan. (;;1ap MaTPUIAHUHT DJIEMCHTIAPH

JICUHITaJIN. (; ; STIEMEHT, MATPUL[AHWHT I-caTpu, J-yCTYHH KECHUIIIMACHIard 3JIeMeHT. Marpuiaia
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m>n, m<n, M=n O6ynuIM MyMKHH. Arap MaTpuuaga m=n Oyica, y xonaa OyHaail mMaTpulia H-

TapTUOJIM KBAJpAT MAaTpULIa JEHUIIaIN.

1.17-rabpud. A Ba B marpunanap 6epunran 0yiub, yJIapHUHT MOC paBHUIIIA caTpiiapu

Ba YCTYHJIApH COHM TeHI Oyica, y xomma A Ba B marpunanap Hompom marpunanap aebd

IOPUTHIIA]TH.
(1 2 -1 0 1} (1 2 0 2 1}
0 2 4 8 1] 12 3 1 3 8|
Macanamn, | | Ba | | Marpuuanap 4 x5
3 6 3 7 3 2 4 7 22 6
Ll 5 -1 3 7 J ke -3 5 0 1 J

TapTUOJIM MaTpULlaiap, SbHU yJIap HOMIOII MaTpHUIaiap.

1.18-rabpud. A MarpunlaHUHT Xap OUp 0;; dMeMeHTH B MaTpHI[aHWHT yHra MOC O

JJeMeHTUra TeHr Oyinca, y xonga A Ba B Hompom mMarpuimanap TeHT (akc Xojja TEHT 3Mac)

Marpuuanap JeHuiaam.

)

Ca |
':| ’ | MaTpuiara H Ta carpi, 1 ta yerynmm, 4, = (a. a. - a]_n)

j1 j2
in

MaTpuuara 1 Ta caTpiau, N Ta yCTyHJIM MaTpula aednnand. burra carpnau marpunanapHu catp

A

BEKTOpJIap, OMTTA yCTYHJIM MaTpULIAJIApHU YCTYH BeKTopiap Ae0 Kapall MyMKHH.

(au a12 a1n W

A:I a, a a

|
|
Laml a'm2 aan

Marpunaga A ..., A caTp BEKTOpJap Ba A’

A YCTYH BEKTOpJIap MaBkKyI.

1.19-rabpu¢. MaTpunasaru catp BEKTOpJIap CUCTEMACUHUHT PAaHTUIa MAaTPULIAHUHT caTp
paHry, YCTYH BEKTOpJap CHCTEMAaCHMHUHI pAaHTUIra YHUHT YCTYH paHru  Jedwnagu. A
MaTPHUIAHUHT CaTp PaHTUHU I (A), YCTYH paHTUHU p (A) KYpUHHIIAA OeIrniaiMus.

Matpuiia paHTMHM aHUKJIAIl Y4YyH MaTpulla ycTHJa JJIEMEHTap alMallTHpUILIap

Oakapunaau. Yap Kyidujgaruiap:
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1. Marpunagaru UXTUEPUNA UKKUTA CaTp EKU YCTYH YpUHIAPUHU aJIMAlITUPUILL.

2. Marpunagaru uMXTUEPUM caTp €KMW YCTyH 3J€MEHTJIApMHM HOJJAH (DapKiau coHra
KyManTUpHUILL.

3. Marpuuanuar caTp €KM YCTYH 3JEMEHTIAPHHM HOJIaH (papKiau coHra Kymautupuo,
Oouika caTp €KM yCTYHHUHI MOC 3JIEMEHTIapura KyIuul.

4. bapua nsneMeHTIapu HoJUIapAaH ubopar Oynran carp €KW YCTYHHM MaTpULIagaH

YUKapHUII.
(1 2 1 —11 (1 2 1 11
1.]0 2 4 |~|2 -1 6 4 |;
2 0 2 4 3J

1.18-Teopema. DnemMeHTap aIMalITHPUIIUIAPD MATPULIA PAHTUHY Y3rapTUpMaiiau.

Matpuinianu 3eMeHTap aJIMallTHpULUIap HaTHKacula YHUHI caTrp (YCTyH) BEKTOpJapu
CUCTEMAacHJa 3JIEMEHTap alMallTUpuluiap Oaxapuiaau. MabllyMKH, BEKTOPJIIAPHUHI YEKIU
CHUCTEMACHHH DJIEMEHTAp AIMAIUTHPHUILIAD HATWKACUAA YHJArW YWU3MKIU OPKIM BEKTOpJap
COHM Yy3rapmManau, SbHHU BEKTOPJIAp CHUCTEMAaCUHUHI paHru Yysrapmanau. LIyHuHr yuyH
MaTpPHULAHU IEMEHTAp aJIMAlITUPHILIIAP HATHKACHIA YHUHT PaHTH y3rapManu.

1.20-rabpud. Marpura caTpuHHHT OOILIOBYH AJIEMEHTH €0 YHUHT OMpUHUYM (JargaH
YHITa KaparaH/ia) HoJiAaH (hapKiIu JIeMeHTUra ailTuiaau.

1.21-rabpud. Marpuua NOFOHACUMOH JeHHIIaaM, arap YHMHI HOJI Karopiapu Oapya

HOJIMAaC KaTopJiapJdaH KeWHH JXOoiljalllfaH Ba o (04 ooy O OOIILIOBYH QJICMCHTJIApU YYYH

1k, P 7 2k,

k, < k, < .. <k, Oymnca.
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Macanas, |

(2 1 0 2 3)
|0 3 5 0 2]
o 0 5 8 3
0 0 2 1 5|
o0 0 3 s
Lo 0 0 0 4J

| MaTpuna MoroOHaCMMOH MaTpulia oMac.

Uynkwu, 3-, 4- carpiapuaard Hojagad (apkiu (YanjgaH YHrra) OMpUHYH dJeMeHTIap 3-

ycTyHAa >koinamrad. by marpunanusr 3-carpuniu (-2) ra kynawtupuo, 5 ra kynaitupuwirad 4-

carpra KylaMmms3:

(2
| 0
0
| 0
|

X

O O O O W Bk

J 1o

0 2 3) (2 1
5 0 2| [0 3
5 8 3I IO 0
2 1 5] |0 0
0 3 0
0O O 0

o o o oo 0o o

4-, 5-caTpiiapHUHI OOLIIOBYM 3JIEMEHTJIApU 4-yCTyHAa OYIraHIUIY y4yH siHa dJIeMEeHTap

anMaitupui 0axxapamus. 4-ycTyHHHU 3ra, S-ycTyHHHM 1 1ra kynaitupu®, ynapHu Kyamus:

(2
| 0
0
| 0
|

¥

1
3
0
0
0
0

2 3) (2
0 2| |oO
8 3I Io
| |0
|

3 5 0
0 4J LO

0
5
5
0 -11 19
0
0

O O O O w K~

o o o oo U1 o

2 3W
0 2 |
8 3I
~11 19 |
o 112 |
0 4J

Xocunn OynaraH mMaTpuuaHuHT S-catpuHu 112ra 6ynamu3 Ba yHu (-4)ra xynaitupuO, 6-

caTpra Kymamus:

(2
| 0
0
| 0
|

X

O O O o w B+

O O O O w

o o o oo O o

2 3)
0 2|
8 3I
~11 19 |
o 1
0 oJ

Xocun OynraH OXUpPTrd MaTpUIla MOFOHACKMOH MaTpHIIA.
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1.19-teopema. Xap KaHmaid m x n TapTHOIM MaTpHIIA CaTp dIEMEHTAp aJIMaIlTHPUIILIAP
HATIXKacuaa M x N TapTUOJIM MOFOHACUMOH MaTpHIlara SKBUBAJICHT OYiaIu.

(10005)

1-mMmcos. |0 0 0 0 0 | MarpULAHUHT PAHIMHM TONMILI YYyH YHUHT
LZ 0 0 0 11 J
ydTa caTp BEKTOpJIapuaH nOopaT BEKTOpJIAp CUCTEMAaHWHT PAaHTMHU aHUKIaiimu3. Hom BekTop
YM3UKNIM OOFJIMK OYNTaHIUTH Ba BEKTOPJIAD CHCTEMACHIAH HOJ BEKTOPHH UYUKAPUII YHUHT
pPaHTMHM Y3rapTUpMaraHjiurd ydyH, MKKMHYM KaTOpPHM MaTpHLaJaH 4yuKapamu3. Bekrtopuap

CUCTEMACHUHHU DJIEMCHTApP aJIMAIITHUPHUII HaTHXKacuJaa 6epI/IJ'IFaH cucremMara 3KBHUBAJICHT CUCTEMaA

1 0 0 0 5
XOCHUJl OYIMIIMHM 3bTUOOpra ojcak, OEpuiraH MaTpulara 3KBHUBAJICHT [ ]
2 0 0 0 1

5

1
MaTpulla XOCHJ Oynaau. YCTyH HOJI BEKTOpJIApHU MaTpHIAJaH YUKaApHO [ J MaTpuIara
2

11
sra Oynamu3. MaTpuiia paHTUHU aHUKJIANI jkapaéHula yCTyH Ba caTp BEKTOpJiap CUCTeMacuia
9JIEeMEHTap alMAlITUPUIUIAPHU Oakapuil MYMKHH. XOCHJI  KHIMHTAaH MaTpHIaa WKKHTa
YM3UKIM OOFJIaHMaraH carp Xamja yCTyH BEKTOpJjap cucTeManapu Kenud uwmkam. Jlemak
Oepuiiran MaTpULIAHUHT caTp paHru r( A) =2 Ba YHUHT YCTYH paHru p (A) =2.

3 5 7

2-MHMCOJI. |1 2 3| ~(OMpUHYM Ba UKKUHYM CAaTpiapHU KYIIUO,

05 s

4 8 12
1
OupuHUM caTp YypHura €3amu3) ~ |1 2 3 | ~ (OupuHUM caTp DJIEMEHTIapu — Ta
1 3 5
1 2 3
KynauTupuiarad) ~ |1 2 3| ~ (OMpUHYM Ba UKKUHYM caTpliap TEHI OYJITaHJIUTH Y9yH OMpUHU

L135J

1
KOJ'I,Z[I/IpaMI/IB) ~ [ J BCpI/IJ'IFaH MaTpullaHu caTp BCKTOpJap CUCTCMACHUHU JSJICMCHTApP
1

QIMAIITUPUIILIAP HATHXKACHJIA YHUHT caTp paHru r(A) =2 SKaHJIUTH KeJTHO YUKaIH.

§1.3 MaTtpunajapHu Ky Ba aiiupun
F =< F;+,,—, ,0,1> MaiiloH Ba MaifJloH ycTuja MaTpuLagap TYIUIaMHd OepuIITaH
OyncuH.

21



1.22-tabpud. MaTpurianusr catp Ba YCTYHJIApH COHHM TeHT OVyiica, OyHnail marpuuara
KBaJIpaT MaTpuLa JeHnIam.

KBanpar marpunianapHuHr Typiapu:

VY4Oypuak MaTpuna bupnuk marpuna
Kallalg...alﬂ \ [100 \
Oazz...azH 01...0
E=] ... ..
10
0 0 . .. am 00..01
\_ p N J
Jwnaronan matpuua
[ al 0 . . . 0 0 \
0 azo . . . 0 0
0 0 . . . Ag-1m-l 0
0 0 0 Ay

CUMMETpHUK MaTpHIia (a:-jZ-:Ij:- ,i=1,....n; j=1,....m)
/ a1 ap . . . ain A
a1 a2
am-1
K am1 . o adm-1 dmn
/
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A+B=

Kococummerpuk matpuma (&, ;= - @j; , =1,

-

N

1.23-tabpug. VABeF™" =A=-B& a;;=b;;

Kall a12 . Alu
daz1 az2 . A2n
Ayl Adm2 Ay

/ a1l aiz din B
az1 az2 azn
Ami am2 Amn

J

4 a11 T B11 ap t B

a1 T B ax tBw

n; =1,
a1 -ap -ty )
az1 a22
-Ay-1u
dnl Apg-1 Apn
J
; i=1,...m;J=1,....n.
2 4 B11 B12 Biu
B11 B12 Biu
B=|( .....
Byl Bm2 Byu
/ B11 B12 ... Bip \
B21 B2 ... Bop
B=| .....
Bmi Bm2 Bmn
.. a1y T B1y \
..y T By VaB e F
A +B =C
= aij b= G /\CijEF =
23




Ami +Bm1i am2 + Bm2. . amu TBmu

fCll C12 . . . Ciu N
C21 C22 . . . Cou
= ..... =C |F™"
Cvl Cv2 - - . Cuu
N J
1-mucour.
13-12 2 415 3707
A= |-2163 B=|07 -46 A+B=C = -2 829
0-1214 1552 1-676

1.20-Teopema. MaTpuianapHu KyLIUII aMald KyWHIard Xoccanapra ora:
1.VABeF™ = A+B=B+ A (KOMMyTaTUBJIUK).
2.V AB,C e F™ = (A+B)+C = A + (B +C) (accoluaTHBIHK).
3. AeF™ IXe F™ = A+ X=A (X=0O-neiirpan).
AVAeF™ JAeF™ = A+A'= 0 (A'=-A - CHMMETPHK).

1.25-tabpud. VA € F™" AV ae F = 0,(A) =a A=B e F™",

e N
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/an a; ... Ay N aiy ap . . . Ay
az1 az2 ... Azm dz1 a22 . . . A2y

Ayl Au2. - - Aum Ayl A2 .+ . . Aym

7/ oa;n  oap .. . Odl TN

oap; Oaz . . . Oazyg
= C e e e e =B g F™",
Olay1 Ody2 . . . Oadyg
N %
3.2-MHCoJI.
34 -12 -16
A=|1 -3 (-HA= -4 12
22 -8 -8

1.21-treopema. CxaysipHu MaTpuIiara KYrmalTHPUII KyHHIaru Xxoccaaapra ara:
1. VA e F™ AV a,fe F= (a+B)A = aA+PA.

2. VA e F™ AV a,Be F = (ap)A = a(BA).

3. VA,Be F™ AV ae F= a(A+B)=aA+aB.

4. VA e F™ AV ae F= oA = Aa.

§ 1.4 MaTpuuajapHu KynaiTHpUII

1.26-rabpud. V A € F™ vV B € F™ = A-B=C, CeF™".
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a1 a12 . . . A1y \ /Bj_j_ B12 . . . Bik \ 11 C12 ... Cik
a1 a2 . . . A2y B21 B22 . . . B 21 €22 . .. C
A= ... .. b= ..... C=
M1 Av2 - - - Aum Bul Bu2 . . . Bux vl Cm2 ... Cwmk
N J o _ N
Aj B = aj1 Byjt aj2 Bgj+ . . . FainBpj = Cjj, i= 1, ...,m; j=1, cee sy k
1-mmcour.
13-12 2 4 )
A= D163 B*= |07
0-124 1-5
3 2
N~ _/

12+3:0+(-1) *1+2'3  14+3'7+(-1) * (-5)+2'2
AB= (2) *2+1:0+6* 1+3:3  (-2) "4+1:7+6" (-5)+3:2 =
0:2+(-1) *0+2:1+4°3  0°4+(-1) *7+2* (-5)+4'2

34
= 11 -25 c3x?
14 -9

1.22-Treopema. MaTpunanapHu KYIalTHPUIIT aMalld KyWHIard xoccanapra ara:
1. JABeF™ A IBCeF*° = (A*B)*C=A+(B+C) (accoluaTuBIuK).
2.V AcF™" A VB,CeF ™ = A+(B+C)=A*B+A«C (iiuruHauHy Yanjad KyIaiTupyIL);
3. VABeF™ AVCeF ™ = (A+B)*C = A+C + B+C (iiurunauau yHraan
KYnauTHpuI);
4. VoeF, VAeF™" VBeF™ = a* (A* B) = (a'A) 'B.
1

2-mucon. A=| 4| BaB=(2 4 1) wmarpunanap KymaiTMacuHu TOIIMHT.

3)
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А(ВС).doc
А(ВС).doc
А(В+С).doc
А(В+С).doc
(А+В)С.doc
(А+В)С.doc
(А+В)С.doc
(А+В)С.doc
(А+В)С.doc
(А+В)С.doc
(А+В)С.doc
(А+В)С.doc
(А+В)С.doc
(А+В)С.doc
(А+В)С.doc
(А+В)С.doc

41 =21+44+13=2+16+3=21.

)| 4]
(3
SER S N G R

3-mucosr. A=|2 4 1],B=|3|,C=] 2 | marpunaiap Ba

-e2) ) L)

o =2 ckamsipiap yayH A’ 'B+o*C HE TOTHHT.

(12 1).

(1-1+2-3+1-2\ ( \

9
A"B=1(0 4 —4|-[3]|=|0-1+4-3-4-2|=]| 4 |;
L3-1+1-3+2-2J 10}

)
2] () (72 (7]

owC=| 4 |; A"B+arC=| 4 |+ 4 | =| 8 |.
2 ) o) L2 ) i)
§ 1.5 Teckapu maTpuia Ba YHH XucoO0.1aml.

F =< F;+,,—, ,0,1> MaiiloH Ba MaifloH ycTuja MaTpuLaIap TYIUIAMH OEpHIIraH
OycuH.

1.27-rappu¢. Ilynnmait, X Ba A n-TapTHOIM KBaaparT Marpuuaigap Oepuiran 6ymuo,
ynap yuyH XA = AX = E (E — n-taptu6an 6upiauk MaTpuia) mapt 6axapuica, y xoiaga X
MaTpuliara A maTpulara TeCKapu MaTpula aeilninaam Ba At KYpUHHMILIA OenruiaHau.

Teckapu MaTpuiara sra MaTpula TeCKapuiIaHyBYU MaTpulla AeHnIaiu.

Teckapu MaTpuIlaHU TONUITHUHT YMYMHH HYITUHE KYpHO YMKaMu3.

Tavpudra kypa : AX = E = ; ik - Xij = €ij i=(ﬁ), j:(m), Oy epna

k=1

I # ] 6ynca, €;;=0 Ba i =] Oynca, €= 1 6ynamu.

Harmwkana Kyitugaru TeHriamMaizap CUCTeMacu XOCHIT OYIaiu:

27



‘allxlj +tapp Xyt tagyXp; =0

[anlxlj tapyXpjt. Ay Xpj = 0

UTCHu eun6 X MaTpUIlaHH TOMIAMU3.

(1 . -
1-mucou. A = L J MaTpuna Oepuirad Oynca, A ! 5y TOTHHT.
3 4

Eunm. AX =E, span  tenrnmuknan YTCHu Ty3amMu3 Ba yHU €4aMu3:

(allxll +a12X21 :eu =1 (xu +2X21 =1 fX11:—2
a11X12 + a12X22 = elZ =0 X12 + 2X22 =0 X1p = 1
< =
|a21X11 ta,X, =€, =0 |3X11 +4X21 =0 |X21:3/2
_ _ _ Xon = —1/2
[amx12 +a,x, =¢e, =1 £3x12 +4x, =1 { 22
(-2 1)
Hemak, A —L J
3/2 -1/2

1.23-Teopema. Arap Oepuiran KBaapaT MaTpulla TeCKapuiIaHyBYM OVyica, y XOjjJa yHTa
TECKapu MaTpuIla sIrOHAIHP.

F MalJIOH YCTHJAa OJWHTaH TECKapWIaHyBUM N-TapTUOIM KBajgpaT Marpuliiagap

Tymnamunu GL (n, F) kypunumiga 6enrunaitMus.

1.24-teopema. < GL (n,F);-, " > anreGpa rpymma 6ynaan.

1.25-Teopema. Xap KaHJall COHJArd TECKapWJIAaHYBUM MaTpHIIAjJap KYymalWTMacu, sHa
TeCKapHJIaHyBYM MaTpHIla Oymaau.

1.26-Treopema. Teckapu MaTpuLaigap Kydnuaara xoccanapra sra:

) (A7) =4

2) (AB)'=B'A"

3) (A= (A"

1.28-tabpu¢. bupnuk marpunanaH KyHuaard dJIEMEHTap alIMAaIITHPHIUIAPHUHT OWpH

épraMmia XOCHJI KWIMHTAH MaTpullara dJIeMeHTap MaTpHIla IeHHIau:

1) 6upauk MaTpuua catpu (YCTYHU)HH HOJIJIaH (GapKiIu cKauspra KyrnalTHPHUIL.

2) Oupnuk Mmarpuna Oupop  Oup carpu (ycTyHM) ra HoijaH ¢apKiu cKajspra

KynauTupuiarad catp (YCTyH)HU KYIIMII €KU allupuIl.
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E Oupnuk wmarpumana Oaxapuiaran ¢ carp dSJeMeHTap anMmamTtupum 1) €ku 2)
KYPUHUIIArA 3JIeMEHTap aIMaIlTHPHUII Oyca, y X0Jaa XoCHa OYiaraH 3jJeMeHTap MaTpHIaHH

E, kypuHHIIIa Oenrniaimus.

2-mucou. Kylinnaru Mmatpunanap MKKUHYM TapTUOJIN JIeMEHTap MaTpHIlaiap:

1 0 1 2 A 0 1 0 1 0
) , , , . By epna 4 -HonmaH dapkiau UXTUEPHIA
0 1 0 1 0 1 0 1 A1

CKaJsip.
1.27-Teopema. Xap KanHjaail dJieMEHTap MaTPHIlA TECKAPHIIAHYBYM. DJIEMEHTap MaTpuIlara
TECKapu MaTpula, dJIEMEHTAp.

1.28-Teopema. DnemeHTap MaTpHIaiap KymnaiTMacu dJeMeHTap.

1.29-teopema. Arap B maTpuna A MaTpuLaHu ¢, ¢, .., ¢  SJIE€MEHTap aIMalITHPUILIAP
épaaMuia XOCWI KWIMHTaH Oyiica, y xonna B = E, -E, ---E_ A
F =< F;+,,—, ,0,1> Maiijion Ba Maiijion yctuaa F """ KBajapar MaTpuuanap TYILIaMH

Oepuiran OYJICHH.

1.30-treopema. Kammna Owrra HOM caTtp EKM yCTyHTa Odra KBajgpaT MaTrpHIa
TECKapUJIaHyBYH 3Mac.

Hcbotr. A, catpu Hon carp Oyiaran A kBaapaT Marpuua Ba B uxTtuépuil kBagpat
marpunanap Oepwiaran  OyicuH. Y xonma AB  kymalTMaHWHr  i-caTpu  SBHH,
(AB). :(AiBl,..., AiB”):(O,..., 0). Byuman AB kymaiitmanunr B wmarpuna Kamai
OynmummMaaH KaTbUH Hazap, HOJ caTpra jsra OynumM kenaud uukaau. MaTpUllaHuHT
TeckapuiaHuin Tabpudura kypa, AB = E Oynca, A maTpuma TecKapujlaHyBYH JEeHUIIAIH.
Teopema maptuja Oepuiran A MaTpUL@HUHT Kaiicu caTpu Houl catp Oyica AB xynaiiTMaHuHT
yma catpu Hou catp Oynap skaH. [lemak, kynaiiTMa OMpIMK MaTpuara TeHr O0yi1a oaMmaiau Ba
A MatpuIa TecKapuJIaHyBYH SMac.

1.31-teopema. Arap KBaJpaT MAaTpPHUIAHUHT caTpiiapu YH3UKIN OOFIMK Oynca, y
TECKapWJIaHyBYH dMac.

13.1-naTmka. Arap KBajJpaT MaTpulla TeCKapujaHyBuM OYica, y X0JJa YHUHT caTpiapu
YU3UKJIN SPKIH OYnaau.

1.32-teopema. Carpiapu 4YM3MKIM OHPKIM OYIraH KBagpaT MAaTpHUILAHU HIIEMEHTap

MaTpulaigap KynaiTMacu KypuHHUIIKAa udoganan MyMKHH.
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Hcbot. A marpuia caTpiapyu YM3UKIN SPKIU OYIraH KBaapaT MaTpuia OyiacuH. Y xonaa A

marpuniand E Marpunara yrkasyBud wWyHAal @ , @, .., @  DJJEMEHTAp aJMallTUPULLIAD

mapkynku, E-E ---E_ -A=E Oynamu. Bynnan A = E S, cE . - E N,

1.33-Teopema. xTuépumii A KBagpaT MaTpuiia y49yH KyHUJard mapTiap TEHT KydJIu:

1) A marpuna TeckapuaaHyBHU:

2) A maTpuLaHuHT caTpiapy (YCTyHJIApH) YM3UKIIU SPKIIU:

3) A MaTpuIiaHu dJIeMEHTap MaTpullajgap KynanTMacu KypuHUImaa udoaaian MyMKHH.

Teopema sneMeHTap MaTpHIAJAPHUHT XOccajapyd Ba IOKOPHJArd Teopemalap acocuiaa
UCcOOTIIaHA Y.

1.35-Teopema. Arap A KBajgpaT MAaTpPHUIIAHU DJEMEHTAp AJIMAIITHPHILIAD 3aHXUPU
(keTMa-KeT OakapuJiraH 3JIEMEHTap aJMalITHUpHUILIAp) OMPIUK MaTpuilara yTkasca, y xoinga A
MaTpulla TeCKapuIaHyBUM Ba OakapuiiraH 3JeMEeHTap ajJMallTUpHILIap 3aHxupu E matpuiianu
Al MaTpuiiara KeaTupaiu.

Hcbor. ¢,,¢, ..., ¢ dIeMeHTap anMmamrtupuuuiap A matpunanu E MaTpuuara yTkasanu

ne0 ¢apas kumamus. ¥V xonga E - E ...E -A=E.Bymman A" = E -E .- E

Pn-1 ?1 Pn Pn-1 Py

KeJnO YuKaau.

nxn

TeOpeMa acocujla TeCKapu MaTpUUAaHM TONWII Kapa€Hu Kydunparnda: A e F

Marpuuara  TeCKapu MaTpULlaHW  TONUII  y4yH  TapTuOu nx2n Oynran
( a, a, - a, |1 ©0 0 )
| a, a, a,, 0 1 0 |

A |E = | | MAaTpUL@HU SIEMEHTAp aIMallTUPHUIIIAP
Lam a_, a._ 0 0 1J

1 0 01lb b bl”w
0O 1 - 0|b b b, |
|

|
Lo 0 - 11b b bnnJ
KenaTupamus. Xocui 6ynran B marpuna 6epunran A MaTpuiara Teckapu MaTpuIa.

(1 2 —1)

3-mucon. A = |1 0 1 | marpuiara TecKapu MaTpUIIaHU TOIIMHT.

LZ -2 ZJ

3aHXKUpU  €paamuia = E | B kypuHuiura
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(1 2 —1100W
A|JE=]1 0 110 1 O]

| |
KZ_Z 2001)

MaTpHUIAHUHT caTpjapu OVinya 3JIeMEeHTap aIMalITUPUIIUIApHA OaxapuO
( 1 2 —-111 o ow ( 2 2 0|1 1 o\

A|E =]1 0 110 1 0]~|1 0 1|0 1 0]~
Lz -2 210 0o 1 J Lo -2 00 -2 1 J

( 1 1 11
(2 0 o1 -1 1) 1 0 ol - —— —
| 2 2 2
~/1 0 1/0 1 O0f~|1 o0 1|0 1 0|~
Lo -2 o0l0 -2 1J Lo -2 o0l0 -2 1J
( 1 1 1) ( 1 1 1W
|1 0 0|2 2 2 | |1 0 02 2 2 |
| 1 3 1] | 1 3 1|
~'0 0 1]-—= == -—-=—'~'0 0 1|-=— — -—='~
| 2 2 2 || 2 2 2 |
lo 1 o0 1 lo 1 1] 1 5 |
| 0 1 -— | -— — -1
N 2) \ 2 2 )
( 1 1 1) ( 1 1 1]
[1 0 o0f2 2 2| |1 0 02 2 2|
~|0 -1 0|0 -1 £|~|o 1 0|0 1 7£|:E|A’1
| 2 | 2 |
IO 1 1 5 1: IO 0 1 1 3 1I
{ 2 2 )\ 2 2 2)
(1 -1 11
1
A -t 7| 0 1 _1 | ManI/II_[aHI/I XOCHJI KNJIaMH3.

ZL—l 3 —1J

Teckapu MaTpuna TYFpu TONUITAHJIATH AA'=E renrmmk acocua TEKLIUPUIATU.
§ 1.6 UM3uK/IM TeHIJIaMalap CHCTEMACHHHM MaTpuuajiap
éprammaa eumul.
F =< F;+,,—, ,0,1> maiigon 6epuiran 6yIcuH.
1.29-rabpud. bapya HOMaBIyMIAPUHUHT JAapakach OMpAaH KaTTa OyIMaraH TeHrJIaMara
YU3UKIIMU TEHIJIaMa JIeHHIaau.

1.30-rabpud. a x, + ..+ a x, = b TEHNIaMaHU TYFPH COHJM TEHIJIMKKA alIaHTUPYBYU

& = (&, &,), & € FLi =1,n BekTopra OepHiIra TEHITIAMAHMHT €9UMH JICHUIIa N,

1.31-rabpud. Yoy
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cucremara F MafII[OH ycTthaa 6epHnraH N Ta HOMAbIyM/JIM M Ta YMU3UKJIM TEHIJIaMaJiap

cucreMacu JernnIaau, OyHaa aij,bi eF (i=1m; j=1n) CHUCTEMaHUHT

Jap sca

KO>()(UIMEHTIApH, a,; HObMATymiIap Ko>GGHUMEHTIapH, b, 0304 Xamiap 0ymo, x,
HOBMaTyMJIapaaH uoopar.

1.32-rabpud. N Ta HOMAbIyMIM M Ta YU3UKJIW TCHIJIaMaIap CUCTEMAaCHHUHT €YUMHU J1e0

LIyHJau 9; = (&, &), 6 € Fli=1,n Bekropra aWTWIAJUKHM, y CHCTEMaHMHI Oapua
TEHIJIaMaJapyuHU TYFPU TEHIVIMKKA alTaHTUPALIH.

1.33-rabpud. YTC xamuna Outra edunmra sra Oyica, y XaMyKoWsau, edumra sra Oyimaca,
xamkoinu 6ynmaran YTC neitmnany.

1.34-tabpud. Srona eunmra sra OynraH cucTemMa aHHK CHCTEMa, YeKCHU3 KYIl edUMra 3ra
Oyiran cucteMa aHMKMac cucreMa Jeiunaau.

(6x-y-2=0
MHCOJ. { X+ 2y + 3z =14 TeHrJIamajap CUCTeMacH siroHa x =1; Yy =2;z =3, apHH

t4x+3y+22:16
(1,2,3) eunmra sra OYIraHINry y4yH aHUK CHCTEMara MUcos o0ynanu.

1

[, +3x, +5x, +7x, +9x,

J X, —2X, +3x, —4x, +5x_=2 cucTeMa eyumiiap TYmiaaMu Oy Tymiaam

{2x1+11x2 + 12 X, + 25 X, + 22 X, = 4
6}”/J1raHJ1Hr1/I YUYH Y XaMKOMCH3 TEHIJIaMajlap CUCTEMAacura MUcoJl 6}”/J1a111/1.

[2x, + x, - x,=5
l X, —2X, +3x,=-3 TEHTIJIaMaap CUCTEMAcH YeKCU3 KyT eyumra sra. Jlemak,

[4x1 +2x, -2x,=10
Oepwiiran cucreMa aHuKMac.

1.35-rabpud. bepunran nkkura YTC yuyyH OMPpUHUMCHHHUHT Xap OUp €YMMU WKKHHYHCH
yuyH XaM euuM 0yica, ukkuaar UTC Oupurun YTCHUHT HaTHX)acK eHniaau.

Tavpudra xypa OUpPHHUM UYUBMKIM TEHIJIAMallap CHUCTEMACHHHHI eduMilap TYIUIaMH,

HaTHXKa CUCTeMa eunMiIap TYIIaMHUra KUCM TY1iaM O0yiaiu.
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mucoa. Xap kaunait N Homabayman UTCra v HomMabaymnn Xamxonnu Oynmaran UTC
HaTwka Oynmaau. YUyHku, Oy TYIiaM xap KaHaa TyriaMra KicM TyTuiam Oyiaau.

1.36-taspud. 4,.., 4, € F ckamdpnap €épramMuaa XOCHI KUIUHIaH
(La,+..+4a )x +..+(a, +..+4a )X =Ab +..+21Db YU3UKJIU

teHryama (1) cucTeMaHUHT YU3UKIIM KOMOMHALUSCH JCHIIIAIN.

1.36-Treopema. UTCHUHT Xap KaHAAl YU3HKIM KOMOHWHAIUSCH OEpUTaH CHUCTEMaHHHT
HaTWKacu OYaiu.

1.37-rabpud. Uxkura YTC TeHr Kywnn aeinnany, arap OUpUHYUCHHHUHT Xap OUp e4rMHU

HNKKHHYUCHUI'a CUUM 6S'IJ'IC8 Ba aKCHHYa.

[2x, + X, — X, =5

MHUCOJI. J X, —2X,+3x, =-3 TEHIJIamMaJiap cucTeMacu

{7x1+x2—x =10

3

[x, —2x,+3x, = -3
J oX, —7x, =11 TCHIJIaMallap CUCTeMacHuIa TCHI' Ky4JIH.
{— X, = -2

1.37-teopema. Vxkuta UTC TeHr Kywin OYiIumIM yayH, Xap OUp cucTeMa HKKHHYHMCHHUHT
HaTHKacu OYIUIIM 3apyp Ba eTapiiu.

1.38-teopema. Mxkuta YTC TeHr Kywin OYIUIIM y4dyH, YIapHUHT eduMIIap TYIUIaMmiiapu
TEHT OYJIUIIN 3apyp Ba €TapIIH.

1.38-rabpu. Kyiinnarnnap UTCHu sriemeHTap alMalTHpHILIAD JeHAIaun:

1) cucremaHu KaHAaWAMp TEHTJIAMACHHUHT HMKKajla KUCMUHH HOJIJaH (papKium ckajspra
KYNauTUPUILL:

2) Oup TEHIJaMaHUHI MKKaja KUCMHUIa CKalspra KymaWTupuiaraH OOLIKa TEHIVIAMaHWHT
MOC KHCMJIAPUHU KYIIUII €KW alUPHIILL:

3) cucremara HOJI TeHIJIaMaHU KUPUTHIN KU YHH CUCTEMaIaH YHKAPHIIL

1.39-treopema. UTCHu sriemMeHTap alMalITUPHUIILIIAPp HATHKACKU/A YHTa SKBUBAJIEHT OYiIran

YTC xocun 6ynanu.
[ x, +2x, - x, =2, [ x, +2x, - x, =2,

Mncon.l X, —4x, + x, =1, <:>J—2x1+8x2—2x3:—2,

[—2x1+x2+3x3=4, [—x1—3x2+4x3=5.

F =< F:+,,—, ,0,1> MaiioH Ba Maiil0H ycTHA
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YU3UKJIU TCHIJIaMallap CUCTEMAacH Oepuiran OyICuH.

1.39-tabpu¢. (1) yM3uKIM TeHrIamajgap CUCTEMACHMHUHI HOMAaBJIyMJIApu OJIIHJIATH

(an a, . aw

in
21 22 a2n ’
L a n1 a na a o J
acocnﬁ ManI/IIIaCI/I, HOMa"b.HYMJIap oJiguaarmn KOB(l)(l)I/IHI/IeHTJIap Ba 0301 xazmap;[aH 1/160paT
( a11 a1z aln b1 )

| a a e a b |
21 22 2 o o
| Marpuiia (1) HUHT KEeHraUTUPHUIITaH MaTPHUIIACH TCHUIIA N,

kod(puImeHTIapIaH Ty3WIral A= Marpuia (1) HuHT

In

2

- T T
1N}

IS
g
N
Q

a n
Hatmxana, X1} & [T X | ’

I
NENEREIE

X1Al + X A%+ ..+ X, A"=b (2) TeHIIaMaHM XOCHI KHJIAMU3.

bl)
b, |
|

TCHI'JIaMaHH, AbHU

1.40-reopema. (1) cuctema (2 ) cucremara TEHT Ky4€IH.

1.41-teopema (Kponekep-Kanemnnu reopemacn).
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YU3UKJIU TEHIVIaMajap CUCTEMACH XaM>KOMIM OYJIMIIM y4yH YHUHI acOCHM Ba KEHraUTHpPUITaH
MaTpHIajapy paHTJIAPUHUHT TEHT OYIHUINN 3apyp Ba €TapJId.
Hcoortu. 1. 3apypauru. (1) cucrema xam>xXousu, sbHU Kamuaa outra (olg,0,...,0;) €4UMra

ara OyicuH. Y xonaa

a,a, +a,a,+..+a a =Dhb (I=1,m) 3
TYFPU COHJIM TEHIJIMKJIap XOcui Oynaau. (2) TeHIVIMKAaH KYpUHAIUKU B MaTpullaHuHT OXupru

2]

- | b, | I,
2 o 1
b, = | | YCTYH BEKTODHM Y3UJaH OIIMHIM H Ta YCTYHJIApHH udogaoBun a -, a 2..a

N

BCKTOPJIAPHUHT YU3UKJIN KOM6I/IHaHI/I$[CI/IZIaH I/I60paT, SAbHU

H

ag Al+op A%+, +o, A'=b
SKaHIUrY Kenud ynkaau. Jlemak, A Ba B marpunanapHusr

AL A% A" (4)

AL A% A" b (5)
BEPTHKAJl BEKTOPJIApU CHUCTEMalapy SKBUBAJICHTAMDP. DKBUBAJICHT BEKTOpJIAp CUCTEMaIapH Oup
XWJI paHITa Jra JeraH Myioxasara Kypa A Ba B marpumamap Oup Xui paHITa ara, sS’bHH
p(A)=p(B) Oynamm.
2. Erapmunuru. (1) cucrema yuyn p(A)=p(B)=k Oyncun. A marpunanusr, spHu (5)

BEPTUKAJI BEKTOPJIAPHUHT PAHT'MHU aHUKJIOBYH KUCM CUCTCMAaHU
1 2 K
ALAL LAY (6)
neinuk. B MaTpuIaHWHT paHTd XaM K ra TeHr Oynranumad, (6) cucrema (5) cHCTEMaHHHT

paHTMHU aHUKJIOBYM cucTeMa Oymamu. Y xonga (5) cuctemanwHr b Bektopu (6) cuctema

OpKaJIi Ba JIeMak, (4) cucreMa OpKaJId XaM YM3UKIN udoaanaHaa, SbHH o,02,...,0 €F coHmap
MaBxyn OymmuO, oy A 4o, A *+.+o, A "=b TeHrmK Oaxxapunaau. byHmaH ukkuTa

BEKTOPJIADHUHI ~ TCHIJIMK ~ [IApTUra  Kypa a, o +a,a,+...+a o =D, (i =1, m)
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TeHrnukiaapra sra oymamus. [lynnmaii kw0, (1) cucrema (ou,0,...,04) edumra sra, ssbHH (1)
CUCTEMa XaMXKOWJIH cucTema Oyau.

1.42-teopema. A Ba B nap Moc paBumga F =< F;+,,—,  ,0,1> MaiiloH ycTuaa
Oepuiirad (1) YM3UMKIM TEHTJIaMajap CUCTEMACHUHUHT aCOCUM Ba KEHTaUTUpWIraH MaTpulaiapu
OyncuH. Y X01a KyWuaard maptiiap TeHT Ky9In:

1. (1) cucrema XaMXKOMIIH.

2. F maiinon yctuaa (2) cucrema eqyumra ara.

3.b BEKTOp A MaTpPULAHUHT YCTYH BEKTOPJIAPUHUHT YM3HKIN KOMOWHAIMACHAAH HOOpAT,
ABHU, b e L(A",..., A").
4. A Ba B MaTpunaniapHuHr yCTYH (caTp) paHIjiapy TeHT.
[x, +3x, +5x, + 7x, +9x, =1
MMCOJI. J X, —2X, +3X, —4X, + 55X, =2 TCHIJIaMaJjiap

[2x1+1lx2+12x3+25x4+22x5:4

CUCTEMACUHUHTI XaM)KOﬁJIPI EKu XaM)KOﬁCH?: OKaHJIMI'MHU aHUKJIaHT.
( 1 3 5 7 9 W ( 1 3 5 7 9 \
Eumm: A=|1 -2 3 -4 5 |~|3 9 15 21 27|~

LZ 11 12 25 ZZJ LZ 11 12 25 ZZJ

BN
[EEN
w
(&)
\l
©
[EEN
-
-
[E
w
ol
\l
©
[EEN
-

bynnan, r(A)=2 Bar(B)=3.

Jllemak, OepwiraH YM3WKJIA TEHIJIAMaJlap CHCTEMAaCHHUHT acOCHUA Ba KEHTAMTHPUIITAH

MaTpHUIATAPUHHUHT caTp paHriapu TeHr 3mac. byaman 6epunran UYTCHUHT XaMyKONHCH3 SKaHIATH

KeJInO YUKaU.
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1.40-rabpud. YU3UKJIM TEHIJIaMajgap CUCTEMacura

Oup KUHCIM YU3UKIM TeHramanap cucreMmacu (BUYTC) neitnnanu.
(a,x +a,x,+ - +a, x =0,

a,x +a,x,+ +a,x =0,

2n n

[amlx1 +a ,x,++a_ x =0

1.43-Teopema. KYpUHHUIIJATH H HOMAabJIyMJIM M Ta

BUYTC, m<n Gynrana HoJIMac e4umra 3ra Oyiau.
Macanan, ax — by = 0 HKKM ¥3rapyBUWIM YM3MKJIM TEHIVIaMa. YHUHI €YUMIIApU YEKCU3
Kkyn Oynu0, ynapraH OMTTacH HOJN €4uM, KOJTaHJIApH HoiMac euumiap. Eummmap Tymmamu

a

JlekapT KoopauHATANAp TEKUCIUTHIA KyHHJard TYFpU YU3UKHU Hoaamaim: y = — X

o

v

1.44-Teopema. bup >XMHCIM YM3MKIM TEHIJIamMajap cUcTeMacuja aCoCUd MaTpUIIACHHUHT
YCTYH BEKTOpJIapy CUCTEMAacH YM3UKJIN OOFIIMK OYiica, y HOJIMac eqyumra sra 0ynaiu.

1.45-teopema. H HoMabinymnn BUTCHUHT panru H naH KW4MK OYIica, y Xojda cucTema
HOJIMac edumiIapra sra Oyiaim.

bup XKuHCIM 4YM3MKIM TEHIJaMajJap CHCTEMACHHUHI TEHIJIaMaJapUHU DJIEMEHTAp
aIMAaIITUPULIUIAD HATWXKAacCHAAa CUCTEMAaHWHI KOJTaH TEHrjJamajap OpKalu YU3HUKIU
u(oanaHyBuu TEHIJIaMacu HOJI TeHrjamara ainaHaau. Arap H Homabaymind BYTCHuHr panru
N 1aH KW4MK OYiica, JeMak kamuaa OUTTa TeHIIaMa KOJIFaHIapy OpKAJIK YM3HKIN UdoJalaHaIu.
VY xonga 6epunran BYTCra tenr kyunn BUTCna kamMuaa OuTTa SpKiIu y3rapyBuniap MaBxKyj
O0ynub, HaTWXKaJa 4YEeKCH3 Kym edumiap Xocwsi Oynamu. By eunmmiiapHu TomMiga »pKId
y3rapyBumiapra HOJIaH GapkKiau Kamujaa OWTTa KuUAMaT Oepuil OWjaH HOJIMAC €4UM XOCHII

KHJIMHaaH.
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F =< F;+,,—, ,0,1> MaiiJloH Ba Maiil0H ycTH/a

YH3UKJIU TeHIJIaMajap CUcCTeMacu Oepuiran OyiIcuH.

[a,x, +a,x,+..+a,x =0

a,x +a,x,+..+a,x =0

1.41-rabpud. Oup KHUHCIM YM3UKIM TEHIJamaiap

cucreMacura (1) cucremara accouupnanrad BUTC neiinnanu.

1.46-teopema. bup sxunHcim Oynamaran UTCHUHT eynMMura YyHra acCOIMpJIaHTaH
BUTCuunr eunmu kyummica, oup sxunciu 0ynmarad UTCHuHT eunmu xocun OVnaau.

1.47-teopema. bup xunciu Oynmaran UTCHUHT MKKMTa €YUMHUHHHI allMpMacH YHTa
accorupianrad BUTCHunr eunmu 0ynaau.

1.48-teopema. bup XWHCIM YM3HWKJIN TEHIJIAMAJIap CUCTEMAaCHHHHT €UYUMIIAPU TYTIAMU
YU3UKIN (a30 TAIIKUI KHJIAIH.

Arap 6epuirad BUTCHuHT eunmu iroHa HOJI BEKTOpAaH nbopart Oyiica,
y X0J1/1a HOJI BEKTOPIaH U00pat TyIiam Yu3ukiv (ha3o tabpudura
OYHCYHUILIMHYU TEKIIUPUII OCOH.

Arap BUTCHuMHr eunmiiapu 4ekcu3 Kym Oyica, y Xoijga yMyMUH €4MMHHU H(OJaToBUU
BEKTOp KOOpJAUHATATIAPH KaMUJa OUTTa SpKIIM ¥3rapyBud OpKajiu udoaanaHau.

Macanan,  (2x, + X,;—X, —3X,;X,;X,), X,, X, € R oupop-6up  BUTCuunr

4 3! Ty

eyuMIIapuHH M(OJAIOBYM BEKTOpyap Oyica, y Xoija X,, X, Y3rapyBUMWJIADHUHT KaMHJa

4

Ooutracura HonjgaH (apkiau KuiiMat Oepul, MKKUTa HOJMAAH (apKId €4uM XOCHJ KUJIaMHu3:

a, = (4;-7;1;2),a, = (7;-11;2;3) . By BeKTOpJapHUHT HHFUHANCH X, = 3,X, =5
OynraHga yMyMud edyuMIaH Xocwi Oymanuran (11;-18;3;5) BekTop OYymamu. Xyanu IIyHIau,
HOoNgaH Qapran ckamip A = 3HH a, = (4;-7;1;2) euynMra KyHaiiTHpWII HaTHXacHaa

X, =3,%X, =6 KUMMatiap €paaMuia Xocui KWiMHrad (12 ;—21;3;6) eunmra ra 6}”/J1aMH3.
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1.49-reopema. a Oup >xunciau 6ynmarad YTCHunr ednmu Ba JI- yHra accouupliaHra
BUTCHrunr eunmiapu TymiamMu 6ysicud. Y xonaa a + L tymwiam 6epunran YTCHUHT eyumiap
TYIaMuaad uoopat Oymaau.

1.42-tabpud. 1.49-reopemana kenrtupuiarad a + L tymaamra BUTC eunmnap Tymiamu
épramua XOCHJI KUIMHIaH YU3UKIN KYTIXWIIUK ASHUITaaN.

1.50-Treopema. Xamkoitnu Ooup xkuncau O0yamaradn YTC sroHa euynmra 3ra OVIMIIM YIyH
yHra acconupianran BUTCHUHT sroHa HOJI e4rMra 3ra OVIIUIIM 3apyp Ba eTapJiiu.

[2x,+ X, - X, =5
MHCOJI. J X, = 2X, + 3X, = —3 YM3UKJIM TEHIJIaMaJlap CUCTEMAcura

[7x1+x2—x3 =10

[2X, +Xx,-x,=0
accolupliaHraH J X, — 2%, +3x, = 0 Oup KUHCIM YU3UKIIU TCHIJIaMaaap CUCTEMAaCHHUHT
[7x1+ X, =X, =0
€4MMJIapUHU TOTIaMU3.
[2X, +Xx,-x,=0
Xocun KUIMHIaH J X, —2X,+3x, =0 Ttenrnmamanap cucremacura I'aycc ycynunu

[7xl+x2—x3:0

[x,—2x,+3x,=0
KyJjgacak, yHra TEHI Kywid OYynrax J5x2 -7x,=0 cucremara sra Oymamu3. byHnaw,
[— x, =0
BUYTCHUHT AirOHa HOJI €4MMTa 3ra SKAHJIUTY KeJINO YMKAIH.
bepunran Oup >kuHCIM OYiaMaraH 4YM3UKIM TEHIJIaMalap CHCTEMAacUHHU DSJeMEHTap
[x, —2x,+3x, = -3
QIMAIITUPULIUIAP HATHXKacHJa YHTa TeHI KywIn OyiaraH J 5x, - 7x, =11 cucremara sra

{— X, = -2

O0ynamu3. ByH/iaH cucTeMaHWHT ATOHA

X3 = 2; X =5; X1 = 1 euniMra sra dKaHJINTH KEJINO YUKAIH.

1.51-teopema. Arap F wmaiifon yctuaa OepuiraH H HOMabJIyMJIM MKKUTa OUp >KUHCIH
6ynmaran UTC Tenr kyunu 6yica, y Xxonaa ynapra acconupnanran BUTCrnapu Xam TeHr Ky4iu
Oymaau.

R Maﬁ)IOH yCTUJa n Ta HOMAabJIyMJIM n Ta YU3HUKJIKM TCHIJIaMaJlap CUCTEMACH
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KypuHUIIIa Oepuirad OYJICHH.
Kyitinaru 6enruianuiapHd KHPUTaMU3:

a, a, .. alnw (blj

b

| | |
N I K

VY xonma Oepuiran UTCHu MaTpumanu TeHrJIama, sS’bHU AX = B KYpUHUIIHAA E3WII

21 22 2n

MYMKHH.

[a,X, +a,X, +..+a, X, =b,
a, X, +a,Xx,+..+a,x =bhb

1.43-tabpud. AX = B UYM3HKIM TEHIrJamara YU3HUKJIH

TEHTJIaMaIap CUCTEMACHHUHT MaTPUIIAIN U(HOaacH EHIIIaIH.

1.52-Teopema. Arap A MaTPUIIAHWHT CaTpjapyd YW3UKIM SPKIM Oyica, y xonga A 'B
BEKTOp AX = B TEHIJIaMaHMHT SITOHA €YUMU OYiaau.

A-X = B TeHrmamaza A MaTpHIla TeCKapHIaHyBdH Oyica, y xonga A™ Matpuuanu Tomuo,
TEHTIAMAHWHI WMKKala TOMOHWHH A ra dam TOMOHZaH KymaiiTupamu3s (MaTpHIATapHH
KYIalTUPHUII, XaTTOKHM KBaJpaT MaTpuLaiap 0yica, xaM KOMMYTaTHUB 3Mac): ATAX=A"B,

ALA=E skaHnurugad E-X = A'l-B, Oynman sca X = ALB skannury xenm6 YUKAIU.

n Ta HoMabaymau n Ta UTC Oepunran Oynca, YHUHI MaTpHULIadu TEHIJIaMacu AX = B
oynamu. Jlekun matpunanu tenriamanu ¢paxkat YTC épaamuaa xocun kunuaMaiu. banku A., B
MmaTpulanap Oepwiran Oynca A-X =B +ku X - A= B KYpUHHIAArM MaTpULIAIN
teHrinamainapuu; A,B,C wmarpumanap Oepuiran Oynca A-X -B =C KYpPUHUILAATH
MaTpULIaIN TEeHIJIamMalapHH TY3UII MyMKUH OViica, ylapHH €4dIl YUyH Y3rapyBUMHUHT Yar €Ku
VHT TOMOHMAAru A MaTpulla TecKapujlaHyBudM Oyica, YHUHT €4UMH A'B éku B-A"

KYpUHMILQ;, Y3rapyBUMHMHI YHT Ba 4am ToMmMoHuAaru A Ba B map TeckapunanyBum O¥iica,

X =A"'.C B kypunumia 6ynaau.

40



(Sx—y-2z=0
MMUCOJI. J x+2y+3z=14 TCHIVIaMaJIap CUCTCMACUHU MATpULAJIIM TCHIJIaMara KeJITI/IpI/IG,

{4x+3y+22216

CYMMMHHU TOIIHUHT.

() ()

Euynm. X=|y|,b=|14|,A=|1 2 3 | Genrunanuiap paamMuaa
) be) e s 2
AX = B TEHIJaMaHu Ty3uO ojllaMu3 Ba arap A MaTpulla TeCKapHJIaHyBuUM Oyica N
Torm6 X = A™MB renrmmk épaamua YTCHUHT €4MMUHU TOIIaMU3.

A MaTpulaHu CaTp 3JICMCHTAp aJIMallTUpUIILIIap épI[aMI/II[a YU3UKJIU OPKIIM SKaHJIUTMHHA

TCKIIUPaAMHU3:

(5 -1 —lw (1 2 3}(123\

11 2 3 |~|0 -11 -16|~|0 1 2].
L4 3 2J Lo -5 —10J L006J
Xocwi OynTaH MOFOHACHMOH MaTpHIlaga HOJ caTpiap Hyk. Jlemak, A MaTpuia YU3HKIA
SPKJIM MaTpHIla Ba MAaTPUIIAHUHT TECKApUJIAHUIN IIapTIapura Kypa YHUHT TeCKapu MaTpUIlacu
(101 1)

6 30 30 |
1 7 8 |
|

|
masxys. Teckapn Matpuna A~ = oz L £ naH ubopar.
| 3 15 15
|1 19 11 |
L 6 30 30

Teckapu MaTpua TYFpH TONWITAHIUTUHHU TEKIIUPHUO OJlaMuU3:

5 L 1)
(5 -1 -1y % 3| (25410-5 5414-19 5-15+11)
. 10 1416 | 1
AcAT=[L 2 3 |- - Sl 50415 1-28 457 1432 -3 |<E
30 3 3 | 30
4 3 2 s 9 1 (20 -30 410 4-a2+38 a+48-22)
3 ")

Hemak, Teckapu matpuna épaamuaa YTCHu eunmunn Tonamus. SpHN

X=A'B TEHTJIMKAaH
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Il —606. MATPUIIAJIAPHU TPAHIIOHUPJIAILL

§2.1 MaTpunajapHy TPAHCIIOHHPJIALI TYIIYHYACH.
2.1-tapu¢. Marpunianu TpancroHupiam aed, Oupop aHUK KOHYH €KHM Koujaa Oyiinda yHUH
Oapya eJeMEeHTIapUHU YPUHJIAPUHU AIMAITHPUIITa Al THIIAIH.
busra mxn, (m<n) ¥auoBiu AZ(QU-), (i=1,2,...,m, j=1,2...,n) — Tyrpu TYpTOYpUAKIH
MaTpulia 6epwirad 0yncuH. MaTpuiianuir 0apya eJIeMEeHTIApUHH YPUHIApUHU aJIMallTHPYBUU
TpuBaJ (COa) KOUJATAPHU Kapad YNKANINK:
1. Matpuna carpnapuau (yCTyHJIAQpUWHHU) YHUHT YCTYHJIapu (caTpijapu) OuWiaH TYFpUAaH
TY¥pu (TYFpH TapTUO1a) AIMAIITHPHIL,
2. Matpuna carpnapunu (YCTyHIAPUHHM) YHUHT yCTyHJIapH (carpiapu) OWiIaH TecKapu
TapTHO/a aTMaIITHPHIIL,
3. Marpuna i - carpunu (i=1,2,...,m) Moc paBuiiga M+1-i- caTpu OUIaH AIMAIITHPHII,
4. Matpwuna x — ycrynunu (J=1,2,...,n) Moc paBuiiga N+1-j- ycTyHu OUIaH aIMalITHPHUIIL,
5. Marpuna i — carpunu (i=1,2,...,m) Moc pasuirga M+1- i- carpu OwiaH, j-
yerynunu (j=1,2,...,n) Moc paBuiiga N+1-j ycTyHH OWIaH alMaIlITHPHIIL,
ABBanm Marpuma OwiaH OOFIMK Oynran 0ab3W TyINIyHYaJIapHU aHUKIA0 oamms.
Mabnymku, Xap oup TYFpu TYpTOypUaKiid MaTpUlara Iy MaTpuia 3JeMeHTIapy nuuja

€TyBUM TYFpU TYPTOYpUAK MOC KEJIaIu.

a) A MatpuranuHr Oom (Oomr OyimaraH) AuoraHaiau 1e0, Iy MaTpUI@HUHT (;;, 1=
1,2,....m (@ime1-i 1=1,2,...,Mm) osJeMeHTIApW JKOMJAIIraH HYKTaNapAaH YTYBUM YH3UK
KECMacura auTuiaam.

Arap A marpunamu3 TYPTHHUM TapTUOMM KyWHMIaru KYpUHHIIZA OEpuUiraH MaTpulla
Oynca,

A marpunanuHr 6o quoraHanu (1 @5 O3z @yy) SJEMEHTIAPH JKOWIAIITaH HYKTadapaaH
VYTYBUYM UM3HK KeCMacHaaH ubopar.

A marpunanuHr Oorn Oynmaran jguoraHanu (i (o3 @37 (yq) DJIEMEHTIAPU SKOMIIAIITAH
HyKTaJlap/iaH YTyBYM YM3HK KeCMacHaaH uoopar.

0) A MaTpUIlaHWHT BEpTUKaJd VyKU Je0, Iy Marpuiiara MoC TYFpH Oypuakiiu
TYpOYpUYaKHUHT BEPTUKAI CUMMETPUA YKIapura aiTuiaau.

Arap A matpunamu3s TOK TapTuoau, b matpunamus xudT TapTrdau Oyica,
11 Oz Qg3
A= | 0Qz1 Gzz 4z
tlzg Gzz Ga3,
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A MaTpHMI@HUHT BEPTHKAI YKH, 5P

YCTYH 3JIEMEHTJIApH JKOMIIAIrad HyKTajJapAaH YTyBUM YM3UK KecMacuaaH noopar.

bis Dbyz| by Dby
B — by Dyy | baz Doy
by D3y | b3z Dby
Dyy Byz | Baz byg

A MaTpUIIaHUHT BEPTUKAT VKU , YM3UK KeCMacuaaH uoopar.
B) A MaTpHIaHHHI TOPH30HTA]T VKU J1e0, Iy MaTpuiara Moc TYFpu Oypyakiin
TYpTOYpUYaKHUHT TOPU3OHTAT CUMMETPHS YKJIapura aiTuiaiam.

Arap A marpuniamu3 TOK TapTu6iu,b MmaTpuniamus xxydt taptubiam 6yiica,
y1 Og2 Qgg
A= |Gz Gz Gy
tlz;  Gzz Gag,

A MaTpULIaHUHT TOPU3OHTAI YKH,

(A1 Q3 Ogp3) carp dJEMEHTIApH JKOWIAIITAH HYyKTANapJaH YTYBYM YHM3HMK KECMachaaH

ubopar.
biy byy byg by
B = by byy bas by
by b3y Daz Dy

bys byz Dy by
B marpunianuHr ropu3oHTan YKH, YM3UK KecMacuad noopar.

r) A MaTpUIIaHUHT Mapka3u Je0, yHra MOC TYFpu TYPTOYpUAKHHUHT CHUMMETpPHUS
MapKa3ura aiTuiIaau.

Arap A maTtpuniamu3 TOK TapTubiu, B marpunamus xxyt taptubau 0yica,
i3 Oy2 Og3
B=|0G QG2 Qs
3y Ozz O3z,

A MaTpUIIaMU3HHUHT MapKasu, {77 IEMEHT )KOWIallTaH HyKTalaH noopar.

bis Dbyp| biz Dbyy
B — by Dyy | baz Doy
by D3y | b3z Dby
Dyy Byz | Baz byg

B MarpunaHuHr Mapkasu, BepTHUKaJ YKU OWJIaH TOPU3OHTAN VKU OWJIaH KECHIIMII HYKTacHIaH

ubopar.
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OHau A MaTpulaHuHr Oapya >JIEMEHTIAPUHHUHT YPUHIAPUHH AIMAIITHPYBYH, FOKOpHIA
KeJITUPWIITaH, TpUBaI (Co/jia) KoWgajapura MOC KeNyBYHM, MATPUIAHU TPAHCIOHHPJIAITHUHT
TabpUPUHH KEITHPAMHU3.

2.2-Tabpud

1. A wmarpunanuHr carpiaapuau (YCTyHJapuHHM) ycTyHiapu (carpiapu) OWiIaH TYFpH
TapTHOIa ATMAIITUPUO, XOCUIT KHIIMHTaH ATZ(QJ,-:-), =12,....n,1=1,2,....m, marpuiia,

2. A MatpunaHuHr carpiapuau (YCTYHJIapHHHU) YCTYHJapH (caTpiiapuHH) OWJIaH TecKapu
TapTHOa anTMaImTUPUO XOCWJI KHJIMHTaH AL:(QJ:+1—J~'. m+1_j-), =12,...n, i=1,2....m
MaTpuIia,

3. A MarTpMIaHUHT H-CaTpUHM M+1-i carpu OWIaH aaIMamTHPUO, XOCHI KHJIMHIaH
A-=(aq1; ;) i=L2,.m, =12, maTpuua,

4. A MaTpUIIAHUHT K-yCTYHMHU H+1-)K YCTyHM OWJaH aJMamTupuO, XOCWI KWIMHTaH
A":(a:'.::+1—j)v i=1,2,...,m, j=1,2...,n Marpuna,

5. A wmarpuuaHuHr i-catpuHu M+1-i carpu OuiaH, | yctyHuHH N+1-] ycTyHM Owiian
anmamtupu® xocut Kutaaran A°=(a,, 1 i .. 1), i=12,...m, j=1.2...,n matpuua,

A Marpunanu

6) bBori nuaronanu 0yiinya,

7) Boi 6ynmaran auaronanu oyinya,

8) Topusonran yku Oyiinya,

9) Beprukan yku 0yitnua,

10) Mapka3u Oyiinya TpaHCIIOHUPJIAHTaH MAaTPUIIACH JACHIIIATH.

§2.2 MaTpunajapHu TPaAHCIIOHMPJIALIHMHT TeOMEeTPUK MabHOCH.

Tyrpu TYypTOypuakiu A MaTpULIaHMHT Ooml Ba Ooml OyiMaraH JuMOTaHasIapy YHIa MOC
TYFpU TYPTOYpPUAaKHMHI JHMOTaHAUIapu OwiaH yctMa-ycT Tymmaiiau. UlyHusr yuyH OyHpait
MaTpHllajap TPOHCIIOHHMPJIAHTAHJa YJIApHUHT YIYOBM NXM ra anMmamaav. Arap n=m Oyica,
SBHU A KBaJpaT MaTpuuagaH ubopart O6yica,y xonna Oy marpuuaHuHr 6o (6om 6yiamaraH)
JMOTaHAIM YHTa MOC KBaJpaTHUHT yan (YHr) AvoraHaiu OWiaH ycTMma-ycT Tymaad. [lemak,
reoOMEepHUK HYKTau HaszapAaH MaTpUIaHU TPOHCIOHMpJAIl HyKTa €KM TYFpU YU3MKKA HUcOaTaH
aManra omMpuiagu. Arap HyKTa €KM TYFpHM 4YM3MK KeCMacu NIy MaTpulara Moc TYFpU
TYpTOypUaK (KBaJpaT)HUHT CUMMETPHs MapKa3u €KM CUMMETpHUs YKU OMJIaH ycTMa-ycT TYIIcCa,

Yy Xo0JiAa TPOHCIIOHUPJIAHTaH MAaTPpULAHUHT S’/J'I‘{OBI/I yBFapMaﬁI[PI, aKC XO0JIIa TpaHCIIOHHPJIaHT'aH
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MaTpHUIIAHUHT YIIYOBH y3rapanu. Arap A MaTpuia Oupop HyKTa €KM TYFpH YM3MKKa HHCOaTaH
TPAaHCIOHUPJIAHCA, y X0Jia Oy MaTpPULAHUHT 111y HYKTa €KU TYFPH YM3MKJA ETTaH JIeMEeHTIapu
(arap 6yica) y3rapmaid KoJaau.

Arap A matpunara oupop Tyrpu TYpTOypuak (KBaapaT) Moc Kenub, A mMaTpuia ury TyFpu
TYpTOypUaK (KBajpaT)na ETyBUM HyKTa €KUM TYFPH YM3UK KecMacura HucbaTan
TPaHCHOHHUPJIAHTaH OYJica, y X0[a TPaHCIOHUPJIAaHTaH MaTpULara Iy TYFpu TYpTOypuak
(KBaZpaTHM) TPAHCIIOHMPIAII YTKA3MITaH HYKTa KU TYFPU YM3MK KecMacu atpoduaa 1804 ra
OypuiraHu Moc KeJaJu.
2.2-TapuHUHT TEOMETPUK Ma HOCH A MaTpHIIara MOC KeIyBYH TYFPHU TYPTOypUAKHH

1) bomr nuaroHanuaaH YTyBYM TYFPU YM3UK aTpodua,

2) bour 6ynmaraH quaroHanuaaH YTyBYH TYFPU YU3HK aTpodua,
3) Topusonran yku arpodusa,

4) Beptukan yku atpodua,

5) A marpuua mapkasu arpoduna 180° ra Gypuman ndonamaiim.

§2.3MaTpunajnapHu TPAHCIIOHMPJIAIIHA MEXaHUK MAabHOCH.
ManHHaJIapHH TPAHCIIOHUPJAIIHUHI MCXaHHMK MAaBbHOCHHU OYHII Y4YYH MaTpulla Omiad

HUpUK MamTabiau MEXaHUK CUCTeMaap ypracuaa Kydiuaarnda MOCIHK YpHATaAMU3.

A:(a:-j) — TYFpu Oypuakiu MXN (aHUKIMK yayH M<n 1e0 onamu3) YI40BIH MaTpuna 0yiauo,

R, na anmknaHrad #upuK MacmTaGNM MEXaHMK CHCTEMAnap M Ta 3pKHH KMCM CHCTeManapaH
TAIIKWJI TONraH OYJCHH. A MaTpHUIAHMHT OOII JMOTOHANUAA ETYBYHM 3JIEMEHTIapura HHPHK
MaciTabin MeXaHHK CHCTEMAJIAPHUHT 3PKUH KHCM CHCTEMAJIapUHH IIYHAAH MOC KYSMH3KH,
yHAa auu, 1=1,2,...M 3JIeMEeHTra MOC KeJIyBYH IPKHUH KUCM cucTema am+1-i, m+1-i snemenTra
MOC KeJTyBUYH IPKUH KUCM cucTeMa am+1-i, m+1-i aneMeHTra Moc KellyBYH 3)pKHH KUCM CHCTEMa

OWsIaH MyBO3aHATIANICHH, A MAaTPUIIAHUHT awk, i, j=1,2,...,m i<j (i>]) sneMeHTIaprra MOC auu

Ba 0 1j=1,2,....,m DOpKMH KHCM CHCTEMajap Opacujard OoFJaHunUIap  (TecKapu

OOFJIaHUIILTAP)HH, STbHU O ;; (aj-j-) OJIEMEHTIa MOC KCIyBYHM DPKHH KHCM CHCTEMaHH (i;; (@)

SJIEMEHTIa MOC KEeIIyBYHM 3PKHH KHCM CHUCTEMara Ta CHPHHH U(OI0JIOBYM (HYHKCHUSIIAPHH MOC
Kysmu3. by Oyrimanummap WupuK macimTadiad MEXaHWK CHCTEMaJapHUHT MYKH OOFJIaHUILIApU
nevunanad. A MaTPUIIAHUHT KOJITaH SJIEMEHTIapura, spHUarwk, i=1,2,....m, j=m+1, m+2,....n,
I<j (i>]) snemMeHTIIapuTa SpKHH KUCM cUCTeMaiap OWiiaH OepuiraH HHpHK MacmTaOin MEXaHUK
cucremMasiap OwiaH Oupra xapakTepiaHyBUM TallK{ CHCTEMajlap opacuaard OOoFJIaHMILIAp

(Teckapu OOFJIaHMILIAP)HH MOC KysAmMu3. By OornmaHumuiap Tamkw OOFIaHWIIUIAD JACHHIIAIM.
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Arap m=n O6yinca, Tamku OOFIAHUILIAP KapaaMmaiau, sSbHH Oapya OOFNAHUILIAP WYKH
Oornanunuiap Oymanu. byHmaik VpHaTWIraH MOCIHMKAQ MATPUIAHUHT MOC OYiMaraH
JUAroHAJIMJAru 3JIEMEHTIIapra y3apo MyBO3aHATJIANIYBYM SPKUH KUCM CHCTEMallap Oopacujaru
OyrmaHuIUIap Ba TecKapu OOFIaHUILIAp MOc Kenaaw. Arap M-xydrt Oynca, y xonma xap Oup

OPKHH KHUCM CHCTEMara MoC MYBO3aHATIAIITHPYBYM SPKHUH KHUCM CHCTEMa MaBXyja Oymaiu.

m+1l m+1l
Ara M-TOK 6 JICa, XoJiga a 7, = 3JIECMCHTIra MOC JBPKHH KHCM CHCTEMAara
. .

MYBO3aHaTJaIlyBUl KUCM cucTeMa MaBxyn Oynamaiau. ILlyHuHr yuyH Oy 3pKMH KHCM CUTEMa
9TAJIOH KUCM cUCTeMa Aeimin0, amoxuna kapanaau. (MacanaH, iiMpuk Maciitaliid SHEPreTHK
cucTeMasiap/la CUCTEMaH! TaIlKWJI 3TYBYM MalllMHaIap COHU TOK Oyyn0, OUTTa MOLIMHA 3TaJIOH
MorrHa cudartuna Kapanaam). by MOCIUKIaH KYpUHAUKH, TPAHCTIOHUPIIAIIHUPUK MACIITA0IH
MEXAaHUK CUCTEMAaJApPHUHT UYKU CTPYKTYpPAcH Y3rapHUILMHU aHUKJIaNIu.

Okopuna marpuna Ounan HUPUK MaclITaOlld MEXaHUK CHCTeMajap ypracuja YpHaTUITraH
MOCJIMKKA acocaH NIyHM aiTa oslaMu3kd, Tabpud 2 Aa KEeNTHUPWIraH TPaHCIOHHUPJIAHTaH
MaTpulla MOC paBHIIJa Kapana€rraH MHUPUK MacIuTaOiid MEXaHUK CHCTeManap WYKU
CTPYKTypacuHU

1) DpkuH KHCM CHCTEMallapHH Y3rapTUpMail, SpKHH KHCM CHCTEeMajap ypracuaaru
OOFIaHMIIUIAPHU yJIapra Moc Teckapu OOFIaHuILIIap OMIaH ¥3apo aaMaruTHpUING,

2) V3apo MyBo3aHaTIAUIyBYH SPKMH KHMCM CHCTEMAlap ypTacHJard OOFIAHMILIAD Ba
TecKapH OOFJIaHMIUIap y3rapMaii, MyBO3aHATIAIlyBYM 3pKUH KUCM CHCTEMaJIapHH ¥3apo
Ba KouraH OornmaHunuiapHu (Teckapu OOFJNAHMILIAPHU) MOC paBUINAA  ¥3apo
anMamTHpuo,

3) DpKkMH KHCM CHCTEMaJapHH ¥y3apo MyBO3aHATJANIYyBYM O3PKHH KHUCM CHCTEMaap
opacuaaru OOFJIaHUIIIAp Ba TECKApU TapTHO1a alMalTHPuUO,

4) DpKHH KHCM CHCTEMalapHH ¥3ap0 MYyBO3AHATJALIYBYM O3PKHH KHCM CHCTEMaiap
opacujaru OofjaHMIUIAp Ba Teckapu OofnaHMNIUIap OwiaH TYFpU TapTHOIa
aNIMalTHpuo,

5) Dtanon kucM cucrema (arap Oop Oyiaca)gaH TalIKapd MyBO3aHATIAIIYBYH KHCM
CHCTEMaJIapHU ¥3apo Ba ynapra Moc Oapua OOfJIaHUIIJIApHU MOC TeCKapH OOFIaHHIILIAP

OuiaH aaMamTupuO, Y3rapTUPUIMIIMHA UOoTaIaiH.

Ocnatma
1 Arap n (m) — Tok O¥ynca, y Xxomga BepTHKan (ropu3oHTan) VYK Oyitnmua

TPaHCIIOHUPIIAIIIA YTATOH KHCM CHCTEMa Ba YHI'a MOC BepTUKal (TOpU30HTa) OOFIaHHUIILIAp Ba
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TecKapu OOFIaHWILIAp y3rapTupwiMaiinu. Arap n(m) — xxydr Oynca, OyHmail KucM cucrema
MaBxXyz OVimaiam.

2 Arap n Ba m — ToK O¥ynca, y xonaa Mapka3 Oyiinda TpaHcroHupiania (akart 3TanoH
KACM CHCTeMa y3rapTupuimaiinu, Oy KHCM cucreMara Moc OOFJIaHMIUIap Ba TeCKapu
OOFNMaHMILIAp TeCKapH TapTUOIa Y3apo anMamiagu. Arap N Ba M — xydt Oyica, OyHnail Kucm

cucTeMa MaBxKyJ Oyimanu.

§2.4 MaTpunajiapHu TPAHCIOHUPJIAIIHUHT X0CCAJIAPH.

besocuta Texkmmpub Kyiuaara xoccalapHU YPUHINA SKAHJIUTUTA WUIIOHY XOCHJ KUJIWII
MYMKHWH.

3. Arap A Ba b mxn ym4oBnu, TYFpu TYpTOYpUYaKIM MaTpuianap o0yica, y xouaa

(A+B) = AT+BT, (4 + B)t = A'+B*,

(A+B) = A+B, (A+B)y =A+B,

(A + B)° = A°+B°

Xaxuxarnan, aiiraiimx A = (a,;), B = (b;;), A+B=(c;) = (a;+b;),
u=1,m, x=1,H OYaCHH.

VY xonna Kyiuaarura sra 6yiaamus.

(A + B)T: (C:'_;':IT:(C_;:'):(&_}:' + "t_',":'):(aj:')"'(i;_'j:'):(a:'j)T+(b:'_;')T:AT + BT;

(A+B)l:(cu)l:(cn+1—j. me1-0)=(Qnsioj mer—itDnsi; me1-0)=

= (@ns1-j, me1-itPosio;, m+1—:‘):)(a:'j)l+(b:'j)J—:Al + B+,

(A+B) = {Cij:'-:an+1—j. iebne1-j, i) = (Gneiog 1) T (bn+1—j. i) = (ay) +
+(b;) =A +B;

(A+B) = (G = (G, nev1-) =
(a, 1n+1—j+bi. m+1—j:I = ai.m+1—j:' + |(bi.m+1—j:I = i-r'tl'j:" + (bn:' = A + B3

o o
(A + B) = (Cij) = (Cm+1—i.m+1—j) = |(ﬂm+1—i.n+ 1—j + bm+1—1'.n+1—j) =

= (Gme1-ins1-3) ¥ Omeains1) = (@) + (by) = A+B;
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4. Arap A- mMXn, Ya4oBIM TYFpH TYpTOypuyakanm Matpuna 6yim6, A =0 Xakukuii con

Oyica, y xonaa

(rA)T =2AT,  (RA) =RA, (AA) = 2A,
(MA) =2A, (AA) =2A]
XakukaTaaH, aiftaiuk 4 = (a:-jjJ i=12,..,m j=1,2,.., nA=0€P,

Y XOJI/la KyHHJIarMHA XOCUJI KHJIaMH3.

(AANT= (Aa;;)" = (Aa;;) = A(a;;) = 447

(AA) = (Aa;;) = (Aans1—g, me1-o) = A(@ns1—j, mer-) = A4
(AA) = (Aa;) = (Aapser—y;) = A@pera ) = 44

(28) = (Aa,)' = (aynes-)) = A@yes)) = 24

- o - o - - o 40
(‘Uji) = (‘ia:'j) = (‘iam+1—:'.lz+1—j) = ‘i(am+1—:'.1:+1—_j') = A4

3. Arap A-mxn, ym4oBnu, TYFpu TYpTOypUaKkin Matpuna 0yica, y Xxosiaa

@ =4 @bt=4  @)=4
(A7) = A4, 45 =A
XakukataaH, airaimk 4 = (a:-jjj [ =1,2,..m, %=1,2,...,n, Oyucun, vy

Kyiuarura sra 6yiamus.

(AN = ((a,)N7 = (a,)" = (a,;) = 4,

(A = (@)= @ s 1—jme 1-) s 1 Gms1-ms 1-(ns1-)= (@) = 4,
(A) = (0 ) =(@mr1-s)) =H(Ams1_tme1-0,)= (@) = 4

(A = ((0,))=(@yns1-5) =@y e 1 (nr1- )= (@) = 4,

0.0 0.0 0
(4) = ((a:'j:' ) :(am+1—:'.:l:+1—j:| :(am+1—(m+1—:':|.1:+1—(:|:+l—j]): (a:'j) =4,

4. Arap A mxn, B nxk ymdoBmu TYFpu Oypuakin Matpuiaiap oyica, y Xoia

(AB)T = BTA", (AB)=BA (AB) = A'B’.

Xakukatnas, airaiinuk 4 = {a:-jjj i=1,2,..., m, j=1,2,..., n; B=(by), i=1,2,..., n,

I=1,2,..., k. AB=(8;), i=1,2,..., m, |=1,2,....k O¥yucun. By epna (8;;)= Z}::.::.ﬂ:'j 111“! v

X0JIJ1a KyiHuaarnra sra 0yiamus.
(AB)" = (sy)" = (sy) = Xj=1by; @) =(by;)(a;;) = BTA”
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(AB) = (sy) = (S.fc+1—.!'.m+1—:'): (E}::1b.ic+1—.!'.j Gimr1-1) =(Drsiop;) (OG5 me1-i)=
=B A

(AB) = (5:) = (Sppe1-01)= (Cley @pas—s; )= AB,

A =(@ps 1))

(AB) = (s1) = (St p+1-1) :(Z}::ﬂ:-; b ys1-1)= 4B,

B'=(b; g+1-1)

(AB) = (50) = Gmeaosrs11) = Cl1Cmerms Bier1-0) = @messs) (B pesi=
=A°B°

5. Arap A H-TapTHOIH KBaApaT MaTpuIia 0yica, y Xoiaa
(A7) = (AT =4, (A) =) =4,
(A7 = AT =4 (A) =(4) =47,
(A) = () =4, (4) = () =4

XaKkuKaTaaH,
(AN)= (@ )T)=(@;)= (A 1sms -1 )=A
(A= (@) =(Cns 1 s 1) (s 1—snr1- )=A |
(A= ((a:)) =(@s 1)) =(pas—gnas;)=A
(A)'= (@) ) =(Q a1 =( A1 sme 11 )=A
(A)7= (@) ) =@ 1-ime 1) 7= @ps1ojmers) = 4;
(A7) = ((@:)7) =(05) =(As 1y ns 10 )=4;
(A= (@) )=(Ans1-1ne1-5)= @nsa—tnea-pasi-meron) = (@) = AT,
A= (@) =@ 1 ne1-0 = @nertns1 psi-gern) = (@) = AT;
(A= (@) )=(@ns 1-sms1-)= @nsa-insi-tne1-p) = (@neroi) =4
(A)'= ((@:)) =2(@ine1-) = @nrrosnsi-(ner-p) = @neaoey) = 4
A= (@) ) =@ 1ims1-1) = @ner-gnez-nnsaop) = (@onezy) = 45

(A-)clz ((a:'j)-)clz(arw1—:'.;')':.: |(ﬂ:r:+1—'::r:+‘_l—:':l.zr:+l—j) = |::':1:'.:r:+1—J.">' = A';
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6. Arap A n-TapTH6IH KBagpaT MaTpUIa 6yica, y Xomaa
A=(A)TTATAT =A) T AAD= @A) ()T =@ )™
XaKHKaTIaH,
(A)THATA) = (A) AT A= (A) T AA = 4
(A)HAAD) = (A) AN @)= (A) A4 = 4
(AATYTAN T =(ADTATA =44 AN = 4
ATA A=A UEDA) =44 A = 4
7. Arap A N-tapTHOIH KBajpaT MaTpUIa Oyiica y Xonaa
AT |= 1A= 14 HIA 1A'= 14T 1(—1)™AlB
6y epra % —A marpunaman A° EKH A MatpuuanapHu Xocws KMIMI YU4yH A MaTpUL@HUHT
caTp éKH YCTYHJIAPUHH AJIMAIITUPUILIIAP COHH.
By TeHITMKJIAPHUHT TYFPUINTU TabpudiaH Ba IeTEPMHHAHTHHHI XOCCATapHAaH Kelub

YHUKaJu.

8. Arap A KBagpaT MaTpuLa 6YIca, Y X0/1a KyiHark TeHIIHKIap YPUHIIA:
DEA=EA+4, 2)AE! = AE" = 4,

) EIAl = FAE = 4", 4) ATEl = AL EIAT = 47,

5)AE = A ElA=4l, 6)A El=A ElA=A

NAE = A
00 .. 1

El=E=|( . . )

10 .. 0.

0y epna E OGupnuk matpurna
XakukatnaaH, antaiiauk E n-taptubnu Oupiavk matpuiia OYJICHH Ba

11 Q42 Ain

A= Az; Qzz ... Oay

a]l aJ:Z CI”
00 01 i1 Qg iy,

Ela — 00 .. 10 Az; Qzz .. Qgy _
g o A Qg Ao L
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Oymaau.
Konran TeHrmuKIapHy TEKIIUPHUIIT XaM IIIYHTa YXIIam Oaskapriiaim.

9. Arap A maxcycmac KBaapaT Marpuia oyica, y xonaa
(A7) =AD", (A=A, A7)y =u)7
(A7) =)™ (A™) = @)™

o . .. . _ 1
XakukaraaH, aidTaimik A4 = (a:-j), ,j=1,2,...,n, 6Yncun, y xonma A 1= o {Aﬁ), Oy

epaa A:-J,- — @; j HUHT anreOpanK TYJIIUPYBUYH JIEMEHTH |A|=meT A.

AN = (@)D = (207 = @A) == A== AT = (5 AT =
- (A—l)'!';

1 1

{A:'_l = ((a:'_j):'_l = I('ﬂlz+1—j. :|:+1—:':'_1 = — (Apsei-s, 1:+1—j>I = (A_;':':':

== (4;0) = (A7),

@A) = (@) = @)= Arerd) = 5o @
(A))== (A1),

(A)*= ((ﬂ:'j)_)_l = (ﬂ::+1—:'.j)_1:i- (A1) = 1 (A_;':':'-:(

(A4;))==(47");

1
(—1)%)4

(AD)_l = ((ﬂ:'j)cl)_lz(alw1—:'.1:+1—_;')_1=% I'(‘(:1111+:l—j.11+1—:') = % {Aj:')D:

(- (A==
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10. Arap A n-taptubnu kBaapar marpuua, E N-taptubau OupivK MaTpHla Ba a COHJIH

napametp Oyiica, y Xxosiaa

AT —aE| = |A—aE|=|A

o

— aE| = |A—aE|
By Tenruxnapuuur t¥rpuaary 1.,2.,7 xoccanap Ba E=E’ = F = E° skamwmrunan xemu6
YHUKATIH.

11. Arap S (A)-A MaTpullaHMHT M3H OyJjica, y Xoiaa

S (A1)=S"(4)=S"(A%)=S"(A).

XakKuKat/aH, aCOCUi TpaHCTIOHHUpJIaII OViinya MaTpUIIaHUHT Oapya JIEeMEHTIIApU acOCHI
JIMaroHall Mapka3 KuiauO OnMHHO, nry mapka3 Oyiimdya TpauS oHupradran. ByHma acocuit
JIMaroHan y3 ypHUIa KOJraH.

12. Arap rang (A)- A MaTpullaHUHT paHTu Oyica, y Xoiaa
rang (A7) = rang (4) = rang (4) = rang (4™1) = rang (AE) =
rang (A)

By tenrnukiap 9 xocca Ba MaTpuila paHTHHUHT TabpUpUTa Kypa TYFPHIUD.

T

0
i A, ﬂi,) i=1,2,..., n nap

0
13. A xBagpar marpuia 6yauo, ﬂi, A ];"’ ﬂi', A, (AL, A
l

f AT 4 4C o
moc papumna A, A%, A, A wmarpunanapausr Gom MuHOpNapK (YIapHUHT MOC TYIIHPYBYH

MHHOpJIapu) OYacuH. Y xoj/1a Kyiuaard TEHIIAIap YPUHIIH:

_ Q o
A=A "9 o112 n—1 A=A =A=A"|141)
. .

]
A=A, 12,01, (1.4.2)

l
A= ﬂi;, =121 A — ,ﬂ_z _ 4] = |AT|(1.41)
A=D, y i=12.., n—1, A=A, = |A] = |A|(1.44)

by tenrmukmapHusHr tyrpuiaurn Taspud 1.2, 7  Xocca Ba JI€TEpMHUHAHTHUHT

XoccaJlapuJiaH Keuo YuKaIu.
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I1l. bo6 CummeTpuk MaTpuuaJiap.

§3.1- CuMMeTpUK MATPUIIA TYUIYHYACH.

A n-tapTulnu KBagpar Matpuna 6yicuH, sbHU( a :'j)’ ij=1,2,...,n

3.1-rapu¢. A MaTpuna CUMMETPUK Jeiuianu, arapja YHUHI Xap OUp 3JE€MEHTH Y4yH
IIyHJald 2JIEMEHT MaBxyz OYynub, Oy siaeMeHTiap XypTIuKIapu OuUpop HYKTa EKM TYFpU
YM3MKKa HUCOaTaH y3apu cuMMeTpUK Oyica. by HykTa €ku TYFpu 4M3UKIa ETYBUM 3JIEMEHTIIap
V3M y3ura CAMMETPHUK JIEUUIaIN.

CuMMeTpuK KBaJIpaT MaTpUIAHMHI Oapya KYpUHMIUIADUHU aHMKJIAIl Y4yH KyHuaaruua
Oenruianuiap KUpuTamMu3. A N- TapTUOJIM KBaApaT MaTpuLara KaHaaiup KBaapaT MOC KeJa/iu.

1. Keagpatuunr yan (YHr) quaroHananu A MatpunaHusr 6orn (Oomn OyiMaraH) AuaroHaiu
neb aiftamus.

2. KBagpaTHUHr BepTHKan (FOPH30HTANI) CHUMMETPHS YKHHH A MaTpUIAHHHT BEepPTUCAT
(ropuzonTain) yKu 1eb aiitamus.

3. KBagpaTHUHT cUMMeTpUsl MapKa3uHU A MaTpULIAaHUHT MapKa3u /1e0 aiiTamus.

3.2-Ta'pud A n- tapTubIu KBaapaT MaTpHIia

1) Gow juaroHanra HUCOATAH CHMMETPHK MaTpuua jeiimnamu, arapaa AT=A, SIHU
a;;=0j; , ILj=1,2..., n 6yca,

2) Bomr Oynmaran auaroHanra HuCOAaTaH CHMMETPUK MaTpuIla AeHHIaad arapja AJ‘:A,
SBHU O ;=0py1_jne1—g, H)=12..,n 6Yica

3) Beprukan ¥Kkka HucOaTaH CHMMETPUK MaTpuIa fdeiimmany, arapma A=A,
SIBHU O ;=0 09— 1,j=1,2..., n 6yuca,

4) ropu3oHTan YKKa HHCOATaH CHMMETPUK MaTrpulla Jedunagd, arapja A=A,
SBHH O =05y 5, 1j=1L2..., N 6Yica,

5) Marpuna Mapkasra HHCOaTaH CHMMETPHK Matpuna naeiimnamu , arapma A%=A,
SBHH Q=011 ne1—j > bJ=1,2..., N GYuca,

Hlynn aiftu6 yramus3ku, Oom Ba Oom OynmaraH JauaroHajuiapia A MaTpUL@HUHT
JIIEMEHTJIApM MAaBXKyJl, BEpPTHKal Ba TOPHU3OHTaN YKiapAaa 53ca N- kyhpt Oynranma A
MaTPUIIAHUHT AJIEMEHTJIApH MaBXyZ OYnMaiau , N- TOK OYynraHma MaBxkyq Oyiaad marpuiia
Mapkaszuza N-xypt Oyiaranaa MaTpuiia 3JIeMEHTH MaBXKyJl dMac.

N-Tok Oynranma (n+i (In+1isjJeMEHT MaTpHIAa MapKa3uaa ETaau.
2 2
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E Oupnuk marpuma Oomr Ba Oomr OyiMaraH auaroHaijiap, Xamia MaTpaulia MapKazura

HUcOaTaH CUMMETPHUK OVIIau.

3.3-rapud. R" asomarum H HyKTa SPKMH KMCM CHCTEMAlapJaH TAUIKHMI TOITAH HUPHK
MacmTabjii MEXaHUK cUcTeMaliap

1) DpkuH KUCM CHCTeMaiapra HucOaraH CHMMETPUK THHMJIaad, arapia YHHHT MOC
OOFJIaHUIIIApU Ba TECKapy OOFIaHUIIUIApU OMp xui Oyiica,

2) V3apo MyBo3aHaTiaulyBUH SPKMH KHMCM CHCTEMAlap ypTacHJard OOFIAHMILIAD Ba
TeCKapu OorylaHUIIIApra HucoOaraH CUMMETPUK Jenunanu, arapJa
MYBO3aHATJIACyBYM SPKHH KHCM CHCTEMalap ypracujaaru OofJaHMIUIapIaH OoIIKa
OOFIIaHUIIIAp Y3Napura Moc Teckapu Oofinanunuiap 6unan Oup xui Oynca.

3) Vimpuk macmTaGny MeXaHMK cHCTeMalap MapKa3ura HUCOaTaH CHMMETPHK JeHMIay,
arap/ia MyBO3aHATJIATYBYH SPKHH KHCM CHCTeMalap )XypTIUKIapu y3apo Ba Oapya

OOFJIaHUTIUIAP Y3JIapura MOC TecKapu OoFIaHunuIap Ounan Oup xui Oyica.

§3.2 CumMeTpHK MaTpHLIa X0CCAJIaAPH.

Tabpudaan cUMMETPHUK MAaTPUIIATAPHUHT KyHUAAru Xoccaliapy Keinud YMKa/Iu.

A- n-tapTubau KBagpat MaTpuua:

1. bomr Ba 6o GynMaraH AMaroHajuIapura HUcOaTaH CUMMETPUK OYiIraH Marpuiaiap Iy

MaTpulla MapKa3ura HucOaTaH xaM CUMMETPHK Oyaau.
Xakukarad, A=(a :-J,-), i,j=1,2,...,n n-taptOIM KBagpaT Marpuiia OynmuO Oom Ba OOl
OynmaraH AuaroHajuiapra HucOaTaH CUMMETpPUK OVIICHH, TbHU

AT _ _ AL . _ . _ s o
AT= A=A% & @, =0, 05,7000 11— Wj=12,..0N. GYmamm.

by epnan aj:':aJH 1—j, n+i-i SN a:’j:aJH 1-i, n+l—j KeIM0 YMKajIu.
[Iynunr yuyH

- _ _ _ T N
A_(a:'j) = (aj:') = (an+1—j. ne1—1) = (Qpe1y, J:+1—j) =A% raora Oynamus.

2.2. Acocwii TabpudaaH A MaTpulla MapKasra HucOaTtaH CHMMETPHK.

2. BepTukan Ba TOpu30HTaJ YKIapra HUcOaTaH CUMMETPHK OYIIraH MaTpuIiaiap Iy MaTpuLa
MapKa3ura HucOaTaH XaM CUMMETPUK OY1aau.

Xakukaran, aiitaitmik A=A=A", span O;j=0psq1-,5Ba

Qi =0ine1—j, ij=12..7 OymraHu yuyH @, 1-i,j+ = Qin+1-j CKH

&:-J,- Slppq-g, n+1—j kenu6 yukaau. LlyHUHT yuyH
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A = (a:'_j) = (a:l:+1—:'.j) = (a:'.1:+1—j) = (a1:+ 1-i.n+ l—j) = A’O SIBHU2.2 acoCHid
Tabpudra Kypa A MaTpuia MapKasra HucOaTaH CHMMETPHK MaTPHIIA.

3. Beprukan (ropusoHTan) yKra HucOaTtaH CUMMETPHK OYJraH MaTpuiiajap Maxcyc
Marpuuaiap oynaau.
XakuKaTnaH, arap A MaTpula BepTHKan (TOPU30HTAN) yKra HHCOAaTaH CHMMETpUK Oyica y
xonna 2.2 acocuii Tabpudra Kypa Gy ; = @; pe1—j, (@55 = Apyq; ;) Oynanu. by epnan j — un Ba
n+1l-j — ycrymmap (i Ba n+l-i — carpmap) OMp XWUI dJIE€MEHTIapra sra. PaBimmankud OyHmai
MatpuianuHr gerepmuHanTy 0 ra tenr. Jlemak A mMatpuiia Maxcyc Matpuua O0yiam.

4. xtuépuit A KBagpar MaTpuia y4yH KyHUJarujiap MOC paBHIIAa OOII JMaroHaira,
0o OynMaraH AuaroHajira, BEpTUKal YKKa, TOPU30HTAIl YKKa Ba MaTpulla MapKasura HucOaTtaH

CHMMETPHK MaTpHLaiap 6y am.
S; =2 (A+AT),
S, == (a+A),
S, = % (A+4),
S = (A+4),
S5 == (A+A4°),
Xaknukaras, 2.1 TaspudHunr 1 MyHOCA6aTIaH Kyifiiarmiapra sra 631aMus
ST =2 (A+AT)T=—(AT+A)= < (A+A")=S;
S, = 1 (A+A):§(A+A): i (A+A)=S,
S5 =2 (A+A) (A +A)= (A+A)=S;
S, = 1 (A+A';.'=§(A'+A): i (A+A4)=S,

S, = (A+A) (A +A)= (A+A))=S,

5. Arap A kBagpar marpuna oo (6omr OyimaraH) TuaroHanra, BepTukan (rOpu30HTaN)
VKKa, MaTpHIla MapKa3ura HUcOaTaH CHMMETPHK MaTpHIla O6yica, y Xoiaaa

Al (i=1,2,...), XA, T*AT
Jap XaM MOC paBHIia Ooml OyiMaraH) JuaroHaira, BepTHKad (FOpU30HTAN) YKKa, MaTpHIa

Mapka3ura HucOaTaH cuMMeTpuk Marpuna Oymaau. by epaa T-A marpuna Ounan Oup Xui
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TapTHOMIM OynAraH MaxcycMac KBagpaT MaTpuia, < - XakuKud CcoH, * - MoC

TPAHCTIOHUPIAIOEITHCHHI OUITUPAIH.
XaKuKaTaaH,
a) Arap AT = A 6¥uca, y xonna
ANT=AT) =4, (i=1,2,...), (xA)T =0c AT= xA,
(TTATY =(AT)T T T=TTATT=TTAT;

Oynau,
b) Arap A = A Gynca, y xomma (4') = (4)' = A%, (i=1,2,...), (¥A)=xx A=A,

(TAT)=(AT)(T )=T AT=T AT

Oynanu;

6. Arap A maxcycmac KBaapaT Mapuiia Oomr (Oomr OyimaraH) auaroHajira, MaTpuIia
Mapkasura HucbataH CUMMETpHUK Oyiica, y xonaa A~ xam moc paBuiiga 6o (6o OyiMaran)
JaroHaira, MaTpuila MapKa3ura HUcOaTaH CUMMETPHK OYI1aIu.

XakwukatmaH, acocuit 1.4.9 myHocabarra kypa
a) Arap AT = A, 6yuca, {A_l)T = {AT}_l = A1
b) Arap A = A, 6ynca, (A7) = (A)" P =47
c) Arap A" =4, oyica, (A_l)cl = (AD)_I = A7,

7. Arap A Ba B kBagpar marpumanap ¥y3 Mapkaszjnapura HUCOaTaH CHUMMETPHUK
Matpunanap Oyinca, y xonga AB Ba BA marpumanap ¥3 mapkasznapura HucOaTaH CUMMETPHUK
MaTpuuanzap oymaau.

Xakukaraan, A = AD ga B =8 ’ o6ynca y xonaa 1.4.4. myHocabaTHUHT OXUPTU TEHIIUTHUIAH
Kyiiaarura sra 0ymamus.

(AB) = (A'B") = AB

(BA) = (B°A") =BA

8. Arap A n-tapTuOiM KBaJpar MaTpHla ¥3 Mapkazura HucOataH CMMMETpUK 0yimo, Al,
i=1,2,...,n 0y MarpumanuHr 6om MuHOpIapu, Al- Iy MHHOpJapra MOC TYJIAUPYBYH MUHOpPJIAp
Oynca, y xonaa

A=A o0 o (221)
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Hcbor. A Nn-tapTuban Kylugaru KypHHMIIra 3ra OyiraH, Mapkasra HUcOaTaH CHMMETpPUK

OyIraH KBaJpar Marpuua OyICHH.
A= (a'i':'.f)’ ak.f - a]:+1—j. ko j=1.2,..m (2.2.2)

Kyiinaaru maTpunanapHu KapanMus.

Ar=(ay;) kj=12,.,0, 1=i=n@23
A: - (Qnﬂ—k. ]:+1—j)1 kj=11-11i-2..,1,1=i=n(Q24)
(2.2.2)nan |4;| = |A:| K0 YMKaI.

.
Macanan n=1 yquA1 = {'1111:'1 Al = (am:);

iI=2 yuyH

A= (all ijl?) A* . (an—l.n—l a]:—l.]:)
B a;; d ’ B i ! '

L]
s

Oyarann yuyH Q11 = Gy ;

N 0
(2.2.2)nan AZ = AZ KenO YMKAIIH.

=
Wy yays |4 | = 14

p) CI 1
Bapua I = []:] Oynranmuru yayH (2.2.2)ra kypa A* = A | ra sra 6ynamms. | = []:] Oy IraHIur
¥ I &

.
y4yH 3Ca MaTPUI[AHUHT OXUPTH caTpiapu (yCTyHIIapH) AE- MaTPULIAHUHT OMpPUHYM caTpiapu

4
(ycryHnapu) GuIaH Teckapy TapTHG1a MOC TylIay Ba HAXOST i=n yuyn A; Ba AE' MaTpuIaiap

MOC Ke€Jj1aau. A:‘ MaTpunaiap A MaTpUlaHUHT 60]].[ MHHOpUTA MOC KC€JIau AbHU
A . 4
"_I'!' = |A‘| = |AE |1 H:1527~'~5H1

6y epna A, = A.

(2.2.3)1an A MaTpUIAHUHT TYJIIUPYBYHM MHUHOPHTA A MATPHIAHUHT <£'; TYIAAPYBUH
MUHOpJIApUTa
Ay = (@) ki=12, e
MaTpHIlagap Moc Kenau.
bynnan
A
(2.2.4) Ba (2.2.5) napHu TeHrad

i = (a::—:'+.fc.::—:'+j>'1 k,j=1,2,...,1(2.2.5) kenub unkaau.
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J— 3
A, = AE. HM XOCHJI KUJIAMH3.
Ba HuxosT
A * a A
=i = |A1| = ‘Ai‘ = |A,_;| = Ly

Mucon 2.1. A TypTHHYM TapTHOJIM MapKa3ra HUCOATaH CHMMETPHUK MaTpHIia OVIICHH.
iy Oy7 Qg3 Oyy
tlzy Ozz Gzz Oy
Q14 Q33 Qg5 G4

YHUHT 6011 MUHOPUHHU Ba MOC TYJIUPYBYH MUHOPJIAPUHU XUCOOTaliMuU3.

A —_ .

£y = A4y,

A _ |®11 @iz

S22 |a,, a,,| = %112z T Ga12lay
19 Gy Qq3

Az =21 G2z Ga3|=@4405; + Gy Gz Ugy +
Qpq G0z Qj;

ta13021073 — 311323 Qp05054;

Ay = |4,
Ay Qa3 Uy

Ay =Gz Gz Q21| = 044035 + Aq5 Qg3 Qgy +
;3 Gy Qyq

& _ |%2z Q21|

=27 gy, ag,| T F11fez T 12l

A

£iz = Uyq

by epnan
W _Th A
L1 = Llgg T Ly,
W _Th o
Ll = Ly = Ly,
W _Th o
Ll = Llgo3 T Ly,

KeJIn0 YUKaIH.

9. Arap A n-taptubnu KBajpaT MaTpala y3 Mapkasura HucOaTaH CUMMETpPHUK O¥iica, y Xxonaa
A,=0i=12,...,n1, 4, =|4] = 0 (2.2.6)
mapmiap A MaTpUIA@HUHT MycOaT aHWKIaHTaH Oynaumm y4yH (2.2.6) maprimap Kyiugaru

KYpUHUIILAA OYIaau.
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(-1 A, >0,i=12,.., n—1, (=1)"A,=(=1"A>0 (2.2.8)
arap N — ToK Oyiica;

NcboT: AWrtaiimuk A Mapkasra HHCOAaTaH CHUMMETPHK OYyiraH N-TapTUOIM KBaapaT
MaTtpuia OyJICuH.

3apypauru: Arap A marpuiia MycOaT aHUKJIAHTaH MaTpHIla OYJICHH, y XOJIa CHIIBECTp
KpUTEpUsICUTA Kypa

2,2 0,i=1,2,...,n1, £, = |A| = 0 6ynanu Ba 8-racaukka kypa

A,=4,_4=0, i=1,2,.,n-1.
Papmranku arap u 1,2,..., H-1 KuitmMaTiapHu KaOysl KWjica y X0J1a H-M XaM Iy KHiUMaTIapHU

TecKapu TapTuOaa Kadys Kuiaau.

Wysuar yays £ = 2,1 =0 jgan 24, = 24, = 0 kenu6 unxanm.

Erapmunuru: Cakku3uH4YM TacAUKKA Kypa

A=A, 4, 1=12,..,.n—1 éxu
A= Z 1=1,2,....,n—1 (2.2.9

ra sra Oynamus.

Arap £; =0, 1=12,..., n—1, 4, =|A] =0 6ynca, y xonma (2.2.9) nau
A, _; =0 xenn6 umkamu. By epnan CuiBecTp KpuTepusicura kypa A MaTpuia Mychar
AHMKJIaHTaH.

Mucon 2.2.

A Kyiinjaru KypuHuIira sra 6yiarad MaTpuua OyJiIcHH.

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

0 -1 1 0 -1

SAbHH MapKasra HucOaTan CUMMCTPUK MaTpula.

A:

[l e R e

1) CunBectp KpuTepusicura Kypa

.r_ﬂ'nl == _l ‘::O,

ﬂf’-:‘_ll —02‘:2}0’
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1 0 1
Ady=11 =2 0|=-5<0,
0 1 3
-1 0 1 -1 -1 0 1 -1 .
|1 o2 0 1f_Jo =2 1 of_[77 4
=1 1 -3 1 0 1 -3 1 T
o 1 o0 -2 lo 1 o =2
10 1 -1 0 100 1 -1
1 —2 0 1 0 0 -2 1 0
A=l0 1 -3 1 ol=]0o 1 -3 1
0 1 0 -2 1 0 0 1 -2
0 -1 1 0 -1 0 -1 1 0
2 1 0 0 I
1 -3 1 0 ,
-1 -3 1|=s<0
0 1 -2 0
101 0 -1 0 1 -2

Ba HUXOAT A MaTpula CUJIBECTP KpUTepusicura Kypa MaH(puil aHUKIaHTaH.

2) TYKKM3UHYM TacAMKKA Kypa

-2 0 1 0 -2 0 1 0
— _|1 -3 1 of_|1 -3 1 0O
1 1 0 -2 1 0 1 =2 0
-1 1 0 -1 -1 1 0 -1
-2 0 1
=-111 -3 1|=9>0
0 1 -2
-3 1 o
.i'-zz 0 _2 l :_5{:{]’
1 0 -1
— -2 1
A, =-1<0,

Ba HUXOAT,

61

=9 =0



(-1’ A, =9>0, (-1)' A, =530, (-1)24;,=2>0,
(-1 A,=1>0, (-1)°A;=8>0,
[ysaunr yuyn A matpuia 9-tacaukra Kypa MaH(Guid anHKJIaHTaH.
10. Arap A n-tapTuOim KBagpaT MaTpuiia
1) Gomr muaroHanra
2) Oour OynMaraH quaroHalira
3) BepTHKaI YKKa
4) TopU30HTAT YKKA
5) marpuia mapkaszura HucOaTaH CHMMETPHK Oyiica, y Xoyiga Oy MaTpuIlaHd MOC paBHIIIA

Kyiiuaaruya 010K MaTpuLiajgap KYpUHHUIIKAA E3UIT MyMKHUH!

Ay B1)
BT A,

Z

6) n=_2kda A=(

A a, B,
n=2k+1da A=|al @Qpiip.: a5
B{ Qs A,

7) n =2k da A=(A Cl)

n=2k+1da A=|a% @auiip:1 @l

1
8) n=2k da A= (Ai A;)

Az Ag
1 a4 Al
n=2k+1lda A=|al Gu.iges (0F)
Az az A%
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A; B
9) n =2k da A:L11 1)
o

n=2k+1da A=|al @uiip.s (al)
A-1 ﬂ:?_ B; _

A B,
100)n =2k da A= ( o c-)

B, A,
n=2k+1lda A=|al Gueipss (@)
B @ A}

Oy epaa Gapua 6710k MaTpunanap K- Taprudiu
T
a; = (Qrs1,10 Crs12 - Tierrk)

_ ) T
a, = r('a.i|:+1..f.c+2’ Opiqfszs - a.lc+1.1:) .

§3.3 KococummeTpuK (AaHTHCHMMETPHK) MATPHIIAJIAP

Ba YJIAPHUHT X0CCAJIAPH.

3.4-trapud. A = (a;;) n-rapTuGnu kanpar Marpua.

1) Bomr nuaroHanra HucOaTaH KOCOCHMMETPHK (aHTHCHMMETPHWK) Ieiuiaau, arapia

AT = — A, avan

a; = —ay, L,j =1,2,...,n, 6ynca;

2) 6ot 6ymmaran AuaroHajira HUCOaTaH KOCOCHMMMETPHK JIeiHiIau, arapaa A=-A
SIBHU

Ai; = —Qpta1-j, n+1-1, L] = 1,2,...n, oyuca;

3) BepTHKa YKKa HHCOATaH KOCOCUMMETPHK Aciimtany, arapaa A1 = —A, spun

Oj; = —Qipneq—; L] =1,2,..,n, 6ynca;

o
4) ropu30oHTaN YKKa HUCOaTaH KOCOCHMMETPHK JCHUITIa M, arapia A = A, avun
Ai; = —0pt1-4, n+1—5, LI = 1,2,...,m, 6ynca;

by Tabpudgan Kylingarunap Kenud YuKaIu.
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1. Xap xangaii A kBaapaT MaTpuIla YIyH KyWHIarujiap MOC paBUIIIa OOII IUaroHanira,

Oomr OyiaMaraH auaroHaljra, BEpTHKaJ YKKa, TOPU30HTAN YKKa, MaTpHIla MapKa3ura HucOaTaH

KOCOCHMMETPHK MaTpuuanap o6ymanu.

S; =5 (A-4D),

;=2 (A-4)

S; == (A-4),

S == (A—A4),

§5=§m—A3

XakuKaT/JaH.

S, =3 (A—aDT =T -H) = -3(4-4D) = 5,
S;=-(A-A)'=-(U-A'=-Z(A-4'=-5,
Ss=;A-A)=J(U-H=-A-4)=-5

Se=SU-a)y iU -H=--3U4-1)=--5,

i:ﬁmA—if=§uﬂﬁg=—§@—AU=—1

2. Arap A xBagpar marpuna 6yica, y xoiaa A=25 ; + Ez-, i=1,2,3,45 A marpuranu

MoOC paBuIa 0ol guaroHanra, oo OyiaMaraH AuaroHaira, BEpTUKal YKKa, TOPU30HTAN YKKa,

MaTpulla MapKka3ura HUcOaTaH CHMMETPUK Ba KOCOCHMMETpPHMK OYiaraH MaTpuuaiap

HuruHIMIapy €inniMacu O0ynanu.

3. Arap A n-tapTaOnM KBaapaT MaTpHIia

1) Gomr guaroHanra,

2) 6o OyMaraH quaroHara,

3) BepTHKAI YKKa,

4) ropu30HTAT YKKA,

5) marpuna Mapkasura HucOaTaH KOCOCUMMETPUK OViica, y Xonga Oy MaTpHIIaHH MOC

paBHIIIa Kylugarnda 0JI0K MaTpuuaiapra axparud €31 MyMKUH.

D=2kdaﬂ=(

A, 51)
_Bj?- Aﬂ ,

&
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1 a, B,
n=2k+1lda A=| ai —Qpiipss @&
_Bj?- _az Az

A G
2)=2kdaA=( )

Cf A,
A4 a4 Cy
n=2k+1da A= ﬂg gLl TS _aTi-
~B] —; —4;,
3)=2k da A= Ay —4
cro—ax)
n=2k+1da A= (QDI —Qpi1 g+ (_ag:‘i :
Az _az _A-EI;
=2k d A—(Al 5 )
dE A=l e
n=2k+1da A= —ﬂ? Ot 1 e+ _ag
_A_1 _ﬂ_z _B;_
A, B
1) =2k daA=( o .c.),
_B1 Ty
Ay as B,
n=2k+1lda A=| ai —ui1pen a5 |
-B;  —a;  —A;
Oy epaa Gapua 6J10K MaTpULIAIap K-TapTUOIN
A1 = (Qpr1, k+1, Opr1,20 05 Opss, .i-:jT
Ay = (Qpey, ge2, Oks1, k2300 Ops1, n)

§3.4 YmMymiamran opraranaj MaTpunaJjiap

3.5-tapud. A = (a,;) n — TapTn6nn KBajgpaT MaTPHLIEA:
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1) Gomr nuaroHaisTra HUCOATaH OPTOTOHOJI ACHUIIA/IH, arapaa
AT = A7 Gyinca,
2) 0ot OyiIMaraH JauaroHajira HucOaTaH OpTOTOHOJ JACHUIIa M, arapia
At = A7 6yuca,
3) BepTuKal yKKa HUCOATaH OPTOTrOHOJ JCHHIIAIN, arapia
A=A oyuca,
4) ropr30HTaT YKKa HUCOATaH OPTOTOHOJ JIeHKIa H, arap/a
A = A7 6yuca,
5) marpuiia Mapkasura HucOaTaH OPTOrOHOJ Jeiuiaau, arapaa

AD = A1 oyca,

by tabpudpman kenub umkaauku, arapga A Ba B kBajpar marpunanap 6omr (Gorr

OyimaraH) AuaroHajira, BepTukai (OpU30HTAN) YKKa, MaTpUlla MapKa3ura HuCOaTaH OpTOroHasa

Oynca y xonaa A~ Ba AB MaTpuIagap xaM Moc pasuiia 0o (Oomr OyimaraH) auaroHaira

BepTUKa (TOpH30HTaN) YKKA MaTPULA MAPKA3Ura HUCOATaH OPTOroHan GYIIau.
XakukaT/aH, arap
a) AT=A"% BT =B~ 6ynca, (AB)T =BTAT =B~1A~1 = (4B)?,
(BA) = ATBT = A7*B~* = (BA) %,
b) A=A"1, B=B"16ynca, (ABy=BA=B14"1= (4B) 1,
(BA) = AB = A'B~1 = (BA)™.
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XyJoca

Matpuna TylmryHYacH, YM3HMKJIM aireOpaHuHT acoCHil TyllyH4anapugaH Oupu OYiuo,
YHUHT Taja0a TOMOHMJAH 4YYyKYyp V3JAIIUPWIMIIA MyXHM axamusarra dra. YyHku, Oy
TYLIIYHYaHUHT TaTOMKJIAapy 3aMOHAaBHM WILIA0 YMKAPHUILIATH MYXUM HKTHCOAWHN, TEXHUKAaBUUH
MacallaJJapH{ €uullla KeHI KyiaHwiagu. byHaan Tamkapu Wupuk maciitabiu cucreManap
CTPYKTypacH Ba JMHAMUK XOCCaJapUHU YpraHuifa MaTpulanapaan ¢aigananum Kyiai 0yiuo,
MaTpULlaJapHUA TPAaHCIOHMPJIAII MacajacH WHUPHUK MaciiTabiu cucTteManap CTPYKTYpaCHHHHT
y3rapumm macanacu OuwinaH yctMa-ycT Tymaau. HIyHuHr yayH Hupuk Macmtabiau cuctemariap
OwiaH MaTpunaiap ypracuaa y3apo Oup KHMUMATIM MOCIUK YpPHATHO, MaTpUIlaTapHU
TpaHCIIOHUpNAIl  TylIyH4YacujgaH  ¢oiigananund,  WUpUK  MacmrTabnu  cucTeManap
CTPYKTYPAaCUHUHT V3rapuIINHU YPraHuil MyMKUH. ByHHHT yuyyH MaTpUIalapHH yMyMJalliral
TPaHCIIOHUPJAIIHUHT XOCCaJlapyuHu, YMyMJIAIIraH CUMMETPUK MaTpulanap xoccajiapu ypranuo
YUKW ~Kepak Oymaau. byrma wmartpunamap anrebpacu  ycywiapuaan — (oiiganaHuo,
MaTpULlaJIApHA yMyMJIAIITaH TPaHCIOHUPJAIIHUHT XOCCAlIapu, YMYMJAIIraH CHUMMETPHK
MaTpulajgap Xoccanapu HCOOTIaHAIH.

Yy MarucTpiuK IuccepTanysacHIa KyWWaard HaTIKalnap OJMHAM: MaTpUIaapHU
yMyMJallirad TpaHcHoHupiamHu 13 Ta Xoccacu UCOOTIAHIM, YMyMJIAIIraH CHUMMETPHUK
matpunanapau 10 Ta xoccacu UcOOTIaHIU, yMyMJallraH KOCOCUMMETPUK MaTpULlalapHH 3 Ta
xoccacy UCOOTIaHIM, yMyMIIaIlTraH OPTOrOHall MaTpHLaIapHH 2 Ta XOccacu UCOOTIaHH.

WNiHuHr Hazapuil axamMusITH IyHJaH HOOpaTKU, MaTpULlaTapHUu yMyMJIallITaH
TpPaHCIIOHUPJAII Ba YMyMJIALITaH CUMMETPUK MAaTPULIAJIADHUHT XOCcaJlapy MaTpHIiaiap
HA3apUAICH YUYH SHTUIUKIUDP. AManuii )KuXatJaH MIyHU alTUII MyMKHUHKH, OJIMHTaH Ha3apui
HaTWXKaJIapHU HUPUK MacTabiy cucTeMaiap JUHAMUK XOccallapuHU Yprauuira Ba JisnyHos

(GYHKIUSCUHUHT UIIOpaJIapUHU aHUKJIAIIra KyJjaa MyMKHH.
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