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I. Onpenenenne maTpunbl, onepaln ajaredpbl MaTPHIL

Hayunprit anmapar nepepadaTbiBaeT TOJBKO MHMOPMAIINIO, IIPEeICTaB-
JIEHHYIO0 B cTaHapTHOM Buje. OnHUM U3 TpebOBaHUil K CTaHIapTHOMY
BIIY MHPOPMAIIUHN SIBJISIETCST €TI0 KOMIIAKTHOCTb. KakK XopoIlo n3BecTHO,
npu obpaborKe nHMOPMAIUN ObIBACT OYEHb II0JIE3HO «PACUJICHUTH» €e
Ha «OJ0KW». Ho 11 Toro, 4Tobbl 3TO NPUBENIO K yIPOIIEHNIO 00paboT-
KI, HeOOXOIMMO CO3JIaTh MaTeMaTUIeCKHil ammmapar sl «PacIIeHEeHHs »
Ha «OJIOKU» U 00PAbOTKU 9TUX «OJIOKOBY.

B anredbpe ogauM m3 HamboJiee MOMYISPHBIX BUIOB TaKOTO MaTeMaTH-
YeCKOTO allapaTa siBJIsIeTCd TeoPUsl MaTPUIL.



I.1. Onpenesienne MaTpuIibI

CTOMMOCTH XpaHernus (Koir./9qac.)\cxkiaam| Ne 1 Ne2 Ne3

ToBap A 5 4,5 4,25
ToBap B 12 11 12
toBap C 3 2,75 2,25

ToBap [ 2 2,5 3




I.1. Onpenesienne MaTpuIibI

CTOMMOCTH XpaHenus (Korr./4qac.)\cxkaaya|Ne 1 Ne2 N3
ToBap A 5 4,5 4,25
ToBap B 12 11 12
toBap C 3 2,75 2,25
ToBap [ 2 2,5 3

cronMocThb xpanernst (Kotr. /cyT.)\ckaas | Ne 1T Ne2 Ne 3
toBap A 120 108 102
ToBap B 288 264 288
toBap C 72 66 b4
ToBap D 48 60 72




I.1. Onpenesienne MaTpuIibI

CTOMMOCTH XpaHenus (Korr./4qac.)\cxkaaya|Ne 1 Ne2 N3
ToBap A 5 4,5 4,25
ToBap B 12 11 12
toBap C 3 2,75 2,25
ToBap [ 2 2,5 3
crouMocThb xpanerust (py6./qac.)\ckmag| Nel N2 Ne3
Tosap A 0.05 0,045 0,0425
ToBap B 0,12 0,11 0,12
roBap C 0,03 0,0275 0,0225

Tosap D 0,02 0,025 0,03




I.1. Onpenesienne MaTpuIibI

CTOMMOCTH XpaHenus (Korr./4qac.)\cxkaaya|Ne 1 Ne2 N3
ToBap A 5 4,5 4,25
ToBap B 12 11 12
toBap C 3 2,75 2,25
ToBap [ 2 2,5 3
crouMocThb xpanerust (py6./qac.)\ckmag| Nel N2 Ne3
Tosap A 0.05 0,045 0,0425
ToBap B 0,12 0,11 0,12
roBap C 0,03 0,0275 0,0225
Tosap D 0,02 0,025 0,03

Y10 B 9TUX TAOIUIAX MOYKHO IIPEJICTABUTL KAK «MaTeMaTHIecKuil 00b-
eKT» 7



I.1. Onpenesienne MaTpuIibI

CTOMMOCTH XpaHenus (Korr./4qac.)\cxkaaya|Ne 1 Ne2 N3
ToBap A 5 4,5 4,25
ToBap B 12 11 12
toBap C 3 2,75 2,25
ToBap [ 2 2,5 3
crouMocThb xpanerust (py6./qac.)\ckmag| Nel N2 Ne3
Tosap A 0.05 0,045 0,0425
ToBap B 0,12 0,11 0,12
roBap C 0,03 0,0275 0,0225
Tosap D 0,02 0,025 0,03

Omnucanue TOBapa U CKJIaJda ABHO K MaTEMaTHKE HE OTHOCHUTC.




I.1. Onpenesienne MaTpuIibI

CTOMMOCTH XpaHenus (Korr./4qac.)\cxkaaya|Ne 1 Ne2 N3
ToBap A 5 4,5 4,25
ToBap B 12 11 12
toBap C 3 2,75 2,25
ToBap [ 2 2,5 3
crouMocThb xpanerust (py6./qac.)\ckmag| Nel N2 Ne3
Tosap A 0.05 0,045 0,0425
ToBap B 0,12 0,11 0,12
roBap C 0,03 0,0275 0,0225
Tosap D 0,02 0,025 0,03

K maremarundecknuM oO0beKTaM MOYKHO OTHECTU YUC/Ia B T&6J’II/IH€...




I.1. Onpenesienne MaTpuIibI

CTOMMOCTH XpaHenus (Korr./4qac.)\cxkaaya|Ne 1 Ne2 N3
ToBap A 5 4,5 4,25
ToBap B 12 11 12
toBap C 3 2,75 2,25
ToBap [ 2 2,5 3
crouMocThb xpanerust (py6./qac.)\ckmag| Nel N2 Ne3
Tosap A 0.05 0,045 0,0425
ToBap B 0,12 0,11 0,12
roBap C 0,03 0,0275 0,0225
Tosap D 0,02 0,025 0,03

K MaremaTnieckuMm oObeKTaM MOYKHO OTHECTHU YHCJIa B TaOJIUIIE...
Kak-To HemnTepecHo, HelepcieKTUBHO. ..



I.1. Onpenesienne MaTpuIibI

cTouMocTh xpanenust (ko /4dac.)\ckiaag | Ne 1 Ne2  Ne 3
ToBap A 5 4,5 4,25
ToBap B 12 11 12
toBap C 3 2,75 2,25
ToBap D 2 25 3
croumocTh xpanenus (pyo./gac.)\ckmag| Nel — Ne2 Ne 3
ToBap A 0.05 0,045 0,0425
tosap B 0,12 0,11 0,12
rosap C 0,03 0,0275 0,0225
ToBap D 0,02 0,025 0,03

K maremarndeckum oObeKTaM MOYKHO OTHECTH TAOJIUIIBI.




I.1. Onpenesienne MaTpuIibI

5 4,5 4,25 )
12 11 12
32,75 2,25
2 2,5 :3)

0,05 0,045 0,0425 \
0,12 0,11 0,12
0,03 0,0275 0,0225
0,02 0,025 0,03‘/

OOBIYHO B MaTeMaTHKe TakKue TabJIMIIbI 3aKII09al0T B KPYIJIble CKOOKH
NN




I.1. Onpenesienne MaTpuIibI

5 4,5 4,25 )
12 11 12
3 2,75 2,25
2 2,5 :3)
0,05 0,045 0,0425 \
0,12 0,11 0,12
0,03 0,0275 0,0225
0,02 0,025 0,03‘/

OOBIYHO B MaTeMaTHUKe TaKue TabJIMIbI 3aKII09al0T B KPYTJIble CKOOKH

WJIM B KBaJdpaTHBbIC CKOOKI.

5 4,5 4,25
12 11 12
! 32,75 2,25
2 2.5 3

0,05 0,045 0,0425
0,12 0,11 0,12
10,03 0,0275 0,0225
0,02 0,025 0,03




I.1. Onpenesienne MaTpuIibI

5 4,5 4,25 )
12 11 12
32,75 2,25
2 2,5 :3)

0,05 0,045 0,0425 \
0,12 0,11 0,12
0,03 0,0275 0,0225
0,02 0,025 0,03‘/

MpI Oy1eM HCIIOIb30BaTh TOJLKO KPYTJIble CKOOKH.




I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHUs: MaTpUIA — 31MO0



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.



I.1. Onpenesienne MaTpuIibI

Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

[Ipexkjie yeM MOJABEPTHYTH 3TO OlpejesieHre COKPYIUTETbLHON KPUTH-
Ke, OTMeTuM JiBa (pakTa. Bo-1epBbIX, ¢ IpaKTUIECKON TOUKU 3PEHHST 9TO
«OIIPEJICJIEHUEy SABJSIETCA BIIOJIHE YJIOBJIETBOPUTEIbHBIM, TaK KaK B ITPHU-
KJIQJHBIX 00J1acTSIX ypOBeHb TpeboBaHMil K CTPOTOCTH OIpeJIe/eHnil Oc-
HOBHBIX IIOHATHII OOBIUHO HUXKE, YeM B «UUCTOI» MaTeMaTUKe.



I.1. Onpegenenne MaTpuIbl

Yro Takoe marpura? MoyKHO IPeIOyKATE CASAYIONNNA BAPUAHT OIIpe-
JIeJIeHUST: MATPUIA — MO NPAMOY20AHAA MAOAUUA YUCEN.

[Tperkjie gem o IBEPruyThL 3TO OIpejeeHne COKPYIINTEILHON KPUTH-
Ke, OTMeTHM JiBa (pakTa. Bo-1epBbIX, ¢ NpaKTHIeCcKoil TOUYKN 3PEHNs 3TO
«OIIpeJIeIeHIE> SIBJISIETCS BIIOJIHE VIOBJIETBOPUTEILHBIM, TaK KK B IIPH-
KJIaJIHBIX 00JIACTSIX YPOBEHb TPeOOBAHUI K CTPOTOCTH OIpEJIeIeHnil OC-
HOBHBIX IOHSITHH OOBIYHO HUXKE, YeM B «9HCTO» MaTeMaTHKe.

Bo-BTOPBIX, 3TO «OIpeIe/ICHIey, KaK IIPABUIO, JIayKe [IPEIIIOYTHTE b
Hee [IPUBeeHHOI0 HIYKE CTPOrOTo OIIPEeJIeIeHNs], TaK KaK TaOJIUIbI THICe,
Kak hopma npedcmasierus uHGopmayul J0BOJBHO YaCTO BCTPEUAIOTCS
«B OOBIYHON KU3HUY.



I.1. Onpegenenne MaTpuIbl

Yro Takoe marpura? MoyKHO IPeIOyKATE CASAYIONNNA BAPUAHT OIIpe-
JICJICHNST: MATPUALIA — IMO NPAMOY20AbHAL MADAUUA HUCEN.

[Tperkjie gem o IBEPruyThL 3TO OIpejeeHne COKPYIINTEILHON KPUTH-
Ke, OTMeTHM JiBa (pakTa. Bo-1epBbIX, ¢ NpaKTHIeCcKoil TOUYKN 3PEHNs 3TO
«OIIpeJIeIeHIE> SIBJISIETCS BIIOJIHE VIOBJIETBOPUTEILHBIM, TaK KK B IIPH-
KJIaJIHBIX 00JIACTSIX YPOBEHb TPeOOBAHUI K CTPOTOCTH OIpEJIeIeHnil OC-
HOBHBIX IOHSITHH OOBIYHO HUXKE, YeM B «9HCTO» MaTeMaTHKe.

Bo-BTOPBIX, 3TO «OIpeIe/ICHIey, KaK IIPABUIO, JIayKe [IPEIIIOYTHTE b
Hee [IPUBeeHHOI0 HIYKE CTPOrOTo OIIPEeJIeIeHNs], TaK KaK TaOJIUIbI THICe,
Kak hopma npedcmasierus uHGopmayul J0BOJBHO YaCTO BCTPEUAIOTCS
«B OOBIYHON »K1M3HM». HalpuMep, 9T0 CIHCOK TOBAPOB C YKA3aHUEM Iie-
HBI U KOJIMIECTBA 9TOIO TOBapa Ha CKjaje (MMeeTcs B BHJY Ta 9acTh
TaOJIUIBI, KOTOPAsT 3aIl0/THeHa TUCTaMI, & He TEeKCTOM ).



I.1. Onpegenenne MaTpuIbl

Yro rakoe marpuiia? MoxKHO HPeJIOXKITD CJIeYIONINi BapUaHT OIlIpe-
JIeJIeHUST: MATPUIA — MO NPAMOY20AHAA MAOAUUA YUCEN.

[Ipexkie 1em Mo BEPrHYTh 9TO OIPee/IeHNe COKPYIINTEIbHON KPUTH-
Ke, oTMeTUM JiBa (bakTa. Bo-11epBbIX, ¢ NPpaKTUIeCKOil TOUYKN 3PEHNs 9TO
«OlIpeJieJIeHNey SIBJISIETCSI BIIOJIHE YJOBJIETBOPUTEILHBIM, TAK KaK B IIPHU-
KJIAIHBIX 00JIACTSIX YPOBEHb TPeOOBAHUIT K CTPONOCTH OIPEIeIeHI 0c-
HOBHBIX HOHSITUI OOBIYHO HUMKE, YeM B «UHCTOI» MaTeMaTHKe.

Bo-BTOpBIX, 9T0 «oIlpejeseHnes, KaK IPABIIO, JlayKe [IPeIIOITHTE b-
Hee [IPUBEJIEHHOI0 HUYKE CTPOTOTO OIIPeIe/IeHNUsI, TaK KaK TaO IUIbI YNCeT,
Kak hopma npedcmasierus uHGopmayul J0BOJBHO YaCTO BCTPEUAIOTCS
«B OOBITHON »K13HMy. Halpumep, ciipaBka o JJ0X0J4ax 4acTo IPeJICTaBIIsI-
eT coboii, TI0 cyTH, TabJNIY U3 JIBYX CTPOK: B IEPBOil CTpOKe — HOMEpP
MeCsIlia, BO BTOPOI CTpOKe — yKazaHne cymMMbl (B Poccnn — 0OBITHO B
pyOJIaX Wi y.e.).



I.1. Onpegenenne MaTpuIbl

Yro Takoe marpura? MoyKHO IPeIOyKATE CASAYIONNNA BAPUAHT OIIpe-
JICJICHNST: MATPUALIA — IMO NPAMOY20AbHAL MADAUUA HUCEN.

[Tperkjie gem o IBEPruyThL 3TO OIpejeeHne COKPYIINTEILHON KPUTH-
Ke, OTMeTHM JiBa (pakTa. Bo-1epBbIX, ¢ NpaKTHIeCcKoil TOUYKN 3PEHNs 3TO
«OIIpeJIeIeHIE> SIBJISIETCS BIIOJIHE VIOBJIETBOPUTEILHBIM, TaK KK B IIPH-
KJIaJIHBIX 00JIACTSIX YPOBEHb TPeOOBAHUI K CTPOTOCTH OIpEJIeIeHnil OC-
HOBHBIX IOHSITHH OOBIYHO HUXKE, YeM B «9HCTO» MaTeMaTHKe.

Bo-BTOPBIX, 3TO «OIpeIe/ICHIey, KaK IIPABUIO, JIayKe [IPEIIIOYTHTE b
Hee [IPUBeeHHOI0 HIYKE CTPOrOTo OIIPEeJIeIeHNs], TaK KaK TaOJIUIbI THICe,
Kak opma npedcmasierus uH@opmaruy JOBOJILHO 9acTO BCTPEdaloT-
csl «B OOBITHON »Ku3HM». Hampumep, pe3yibTaThl CIIOPTUBHBIX MaTdeil B
JeMIInoHaTaxX 1 JPYTUX COPEBHOBAHMI TaKKe JacTO 0(DOPMIISIIOT B BHJIE
TaOJINIIBL.



I.1. Onpegenenne MaTpuIbl

Yro Takoe marpura? MoyKHO IPeIOyKATE CASAYIONNNA BAPUAHT OIIpe-
JIeJIeHUST: MATPUIA — MO NPAMOY20AHAA MAOAUUA YUCEN.

[Tperkjie gem o IBEPruyThL 3TO OIpejeeHne COKPYIINTEILHON KPUTH-
Ke, OTMeTHM JiBa (pakTa. Bo-1epBbIX, ¢ NpaKTHIeCcKoil TOUYKN 3PEHNs 3TO
«OIIpeJIeIeHIE> SIBJISIETCS BIIOJIHE VIOBJIETBOPUTEILHBIM, TaK KK B IIPH-
KJIaJIHBIX 00JIACTSIX YPOBEHb TPeOOBAHUI K CTPOTOCTH OIpEJIeIeHnil OC-
HOBHBIX IOHSITHH OOBIYHO HUXKE, YeM B «9HCTO» MaTeMaTHKe.

Bo-BTOPBIX, 3TO «OIpeIe/ICHIey, KaK IIPABUIO, JIayKe [IPEIIIOYTHTE b
Hee [IPUBeeHHOI0 HIYKE CTPOrOTo OIIPEeJIeIeHNs], TaK KaK TaOJIUIbI THICe,
Kak hopma npedcmasierus uHGopmayul J0BOJBHO YaCTO BCTPEUAIOTCS
«B OOBIYHON KU3HUY.

OTMmeTnM, 9TO B MATPHUIAX, PACCMATPUBAEMBIX B MaTeMaTHKe, HE MO-
JKeT ObIThH «IIPOUYEPKOB» B «KJIETKAX» TaOJINIIDI.



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.
ChopmympyeM CTpPOroe Mamemamuieckoe OornpeaeacHne MaTPUILHL.
Bo-11epBhIX, BaM cjieyeT OCBOUTL CMpamezulo hopMuposariLi NOHAMUA.



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.
ChopmympyeM CTpPOroe Mamemamuieckoe OornpeaeacHne MaTPUILHL.
Bo-11epBhIX, BaM cjieyeT OCBOUTL CMpamezulo hopMuposariLi NOHAMUA.
Bo-BTOpBIX, BO MHOTUX CJIydasgx HeoOX0UMO 3HaTh CTPOToe olpe/iesie-
HUEe [TOHSTHSI.



I.1. Onpenesienne MaTpuIibI

Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

ChopmympyeM CTpPOroe Mamemamuieckoe OornpeaeacHne MaTPUILHL.
Bo-11epBhIX, BaM cjieyeT OCBOUTL CMpamezulo hopMuposariLi NOHAMUA.

Bo-BTOpBIX, BO MHOTUX CJIydasgx HeoOX0UMO 3HaTh CTPOToe olpe/iesie-
HUEe [TOHSTHSI.

B-tperbux, juist (hopMupoBaHnsg HABBLIKOB pabOThI ¢ MOHSITUIHBIM all-
mapaToM HayKH OyJieT, BUJIUMO, MoJe3Ha odepe/iHas JIeMOHCTPAaIs IPo-
recca GOPMUPOBAHUS MAaTEMaTHIECKH CTPOTOr0 OIpe/Ie/IeHns.



I.1. Onpenesienne MaTpuIibI

Yro Takoe maTpuia? MoyKHO HPeIIoKUTD CIeAYIONUN BAaPDUAHT OIlpe-
JIeJICHUSI: MATPHUIIA — MO0 NPAMOY20A0HAA MADAUUA YUCEN.

[Torygenune crporoit hopMyMpoOBKN HadHEM ¢ 00CYZKIeHNA TTPUBEJICH-
HOT'O BBIIIE «OIpeJie/IeHrsTy MaTpullbl. Kak HeTPYIHO MOHATH, Ha CAMOM
JleJie 9TO «OIpelieicHue» He BBIICPXKUBACT KPUTUKH. Bo-TIepBBIX, OHO
«oTcekaeTcsdy OpuTBoit OKKaMma, TaK Kak IIOHsITHe «Tab/iniay He BXOJUT
B CICTEMY COOCTBEHHO MaTeMaTHYeCKUX IOHATHUM, a B 9TOM <«OIlpejiesie-
HUN» OHO (PAKTUUIECKN UI'PACT POJIb HEONPEJALISIeMOr0 IOHSITHSI.



I.1. Onpenesienne MaTpuIibI

Yro Takoe maTpuia? MoyKHO HPeIIoKUTD CIeAYIONUN BAaPDUAHT OIlpe-
JIeJICHUSI: MATPHUIIA — MO0 NPAMOY20A0HAA MADAUUA YUCEN.

[Tony4uenne crporoit popMyINPOBKI HATHEM ¢ 0OCY2KJIEHUS IIPUBEICH-
HOT'O BBIIIE «OIpeJie/IeHrsTy MaTpullbl. Kak HeTPYIHO MOHATH, Ha CAMOM
JleJie 9TO «OIpelieicHue» He BBIICPXKUBACT KPUTUKH. Bo-TIepBBIX, OHO
«oTcekaercsy OpuTpoit OKKaMa, TaK KakK IOHSITHe «TabJIuIa» He BXOJINUT
B CICTEMY COOCTBEHHO MaTeMaTHYeCKUX IOHATHUM, a B 9TOM <«OIlpejiesie-
HUN» OHO (PAKTUUIECKN UI'PACT POJIb HEONPEJALISIeMOr0 IOHSITHSI.

Bo-BTOpBIX, HA caMOM JieJie JaJIeKO He BCerJa 3JeMeHThl MaTPUIlbl SIB-
JITFOTCS YUCJTaMU.



I.1. Onpenesienne MaTpuIibI

Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

Tenepns monpodbyeM copMyInpoBaTh CTPOroe OlpeaeeHue MaTPUIIH,
HO MIPEXK/IE OTOBOPUMCST, ITO (9TO TTOTPEOYeTCsT BO MHOTUX [PUJIOYKEHUSIX,
HEKOTOPBIE 13 KOTOPBIX [TPUBEJIEHBI HUKE ) 9JIEMEHTHI MATPHIIBI Mbl Oyj1eM
CUNTATH dJIeMEHTaMHU HEKOTOPOro KoJiblia K.



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
dapmnmx MAMEMANUYECKUT TOHAUL.

C dero HauHem?



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
dapmnmx MAMEMANUYECKUT TOHAUL.

C dero HauHem?
[TpumenuM mpreM KOHKPeTH3aIlii.



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
dapmnmx MAMEMANUYECKUT TOHAUL.

lTak, 9To npeacTaBigeT co0o0il, ¢ TOUKH 3peHUs MaTeMaTUKH, TaOJINIIA,
2 =12 0
jgouyctum | 1 3 0 5 |7
2 11 10



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
dapmnmx MAMEMANUYECKUT TOHAUL.

lTak, 9To npeacTaBigeT co0o0il, ¢ TOUKH 3peHUs MaTeMaTUKH, TaOJINIIA,

2 =12 0
jgouyctum | 1 3 0 5 |7
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DTO HEKOTOPBIIl «HAOOP» TUCE.



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
dapmnmx MAMEMANUYECKUT TOHAUL.

lTak, 9To npeacTaBigeT co0o0il, ¢ TOUKH 3peHUs MaTeMaTUKH, TaOJINIIA,

2 =12 0
jgouyctum | 1 3 0 5 |7
2 1110

DTO HEKOTOPBIIl «HAOOP» TUCE.
K coxkasiennto, cjioBo «HabOp» HUUIYThH HE JIydile (a jgazxe XyxKe), 4eM
TEPMUH «Tab/IUIA».



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
dapmnmx MAMEMANUYECKUT TOHAUL.

lTak, 9To npeacTaBigeT co0o0il, ¢ TOUKH 3peHUs MaTeMaTUKH, TaOJINIIA,
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aBajiiTe 1ocTaBUM BOIIPOC TaK: 3a4eM BBIIMCHLIBATH 9T YUCIa B Tab-
JIMILY, 9eM 3TO yJji00Hee APYIrux crocoOoB?



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
dapmnmx MAMEMANUYECKUT TOHAUL.

lTak, 9To npeacTaBigeT co0o0il, ¢ TOUKH 3peHUs MaTeMaTUKH, TaOJINIIA,
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aBajiiTe 1ocTaBUM BOIIPOC TaK: 3a4eM BBIIMCHLIBATH 9T YUCIa B Tab-
JIMILY, 9eM 3TO yJji00Hee APYIrux crocoOoB?
st oTBeTA Ha 3TOT BOINPOC CJIe/IyeT MOHATH



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
dapmnmx MAMEMANUYECKUT TOHAUL.

lTak, 9To npeacTaBigeT co0o0il, ¢ TOUKH 3peHUs MaTeMaTUKH, TaOJINIIA,

2 =12 0
jgouyctum | 1 3 0 5 |7
2 1110

aBajiiTe 1ocTaBUM BOIIPOC TaK: 3a4eM BBIIMCHLIBATH 9T YUCIa B Tab-
JIMILY, 9eM 3TO yJji00Hee APYIrux crocoOoB?

1 oTBeTa Ha TOT BOIPOC CJIEIyeT MOHSTH KaK MCIOJIb3YyeTCsl TaKasl
3AIIHCh.



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
dapmnmx MAMEMANUYECKUT TOHAUL.

lTak, 9To npeacTaBigeT co0o0il, ¢ TOUKH 3peHUs MaTeMaTUKH, TaOJINIIA,
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YeMmy paBeH 3JIeMEHT B 11€PBOI CTPOKE



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmnmx MAMEMANUYECKUT TOHAUL.

lTak, 9To npeacTaBigeT co0o0il, ¢ TOUKH 3peHUs MaTeMaTUKH, TaOJINIIA,
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YeMmy paBeH 3JIeMEHT B 11€PBOI CTPOKE



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmnmx MAMEMANUYECKUT TOHAUL.

lTak, 9To npeacTaBigeT co0o0il, ¢ TOUKH 3peHUs MaTeMaTUKH, TaOJINIIA,
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gouycerum | 1 3 0 5 |7
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HeMy paBeH 3JIEMEHT B IIEPBOIl CTPOKE ¥ BTOPOM CTOJI0Ie?



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmnmx MAMEMANUYECKUT TOHAUL.

lTak, 9To npeacTaBigeT co0o0il, ¢ TOUKH 3peHUs MaTeMaTUKH, TaOJINIIA,
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gounycrum | 1 3 0 5 |7
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HeMy paBeH 3JIEMEHT B IIEPBOIl CTPOKE ¥ BTOPOM CTOJI01e?



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
dapmnmx MAMEMANUYECKUT TOHAUL.

lTak, 9To npeacTaBigeT co0oil, ¢ TOUKH 3peHUs MaTeMaTUKH, TaOJINIIA,
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Yemy paBeH 3jieMeHT B IIepBOil cTpoke U BTOpom cTojidne? OH pa-
Ber (—1).



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmnmx MAMEMANUYECKUT TOHAUL.

lTak, 9To npeacTaBigeT co0oil, ¢ TOUKH 3peHUs MaTeMaTUKH, TaOJINIIA,

2|—-112 0
JIOITYCTHM 1 30 5 |7
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DJIEMEHT B TIE€PBOil CTPOKE U BTOPOM cToJibIe paser (—1).
CyTb mpolecca 3aK/I09aiach B TOM, 9TO Mbl 3aJaBajii IIapy Yuce] —
HOMEp CTPOKHM U HOMEP ¢TOJI0Ia, U HOJyYajd B OTBET YKCJIO.



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmnmx MAMEMANUYECKUT TOHAUL.

lTak, 9To npeacTaBigeT co0oil, ¢ TOUKH 3peHUs MaTeMaTUKH, TaOJINIIA,

2|—-112 0
JIOITYCTHM 1 30 5 |7
2 1 1 10

DJIEMEHT B TIE€PBOil CTPOKE U BTOPOM cToJibIe paser (—1).

CyTb mpolecca 3aK/I09aiach B TOM, 9TO Mbl 3aJaBajii IIapy Yuce] —
HOMED CTPOKK ¥ HOMEp CTOJIOIA, U IOJIydaJu B 0TBeT 4uc/io. Kak rakas
CUTYyaIUsl MOJCJINPYETCS B MATEMATHICCKUX TePMUHAX !



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmnmx MAMEMANUYECKUT TOHAUL.

lTak, 9To npeacTaBigeT co0oil, ¢ TOUKH 3peHUs MaTeMaTUKH, TaOJINIIA,

2|—-112 0
JIOITYCTHM 1 30 5 |7
2 1 1 10

DJIEMEHT B TIE€PBOil CTPOKE U BTOPOM cToJibIe paser (—1).

CyTb mpolecca 3aK/I09aiach B TOM, 9TO Mbl 3aJaBajii IIapy Yuce] —
HOMED CTPOKK ¥ HOMEp CTOJIOIA, U IOJIydaJu B 0TBeT 4uc/io. Kak rakas
CUTYyaIUsl MOJCJINPYETCS B MATEMATHICCKUX TePMUHAX !

B maremarTuke 3Toil cuTyalnn cOOTBETCTBYET HOHATHE (DY HKIII.



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. @OPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmm)m MAMEMANUYECKUT TOHAUL.

lTak, 9To npeacTaBigeT co0o0il, ¢ TOUKH 3peHUs MaTeMaTUKH, TaOJINIIA,
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Taxkum 06pa3oM, 3Ta TabJInIa OIIPEJIesSIeT 00HO3HAYHOE 0MObpadCcEHUE,
TO ecThb pynrxyuro. IorsiTue «OyHKIST> SIBJISIETCS CTAHIAPTHBIM ITOHSI-
THEM COBPEMEHHOI MaTeMaTHKH, II09TOMY €CTeCTBEHHBIM IIPEJICTaB/IsIeT-
Cs1 CBECTH IOHSTUE «MATPUIAy K HOHITUIO «(DYHKITIST».



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
dapmnmx MAMEMANUYECKUT TOHAUL.

Cdopmyupyem ompejieieHue.



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QDOpMaﬂUSOSQWb NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
dapmnmx MAMEMANUYECKUT TOHAUL.

Mampuueti nasvieaemcs. ..



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
dapmnmx MAMEMANUYECKUT TOHAUL.

Mampuueti nasvieaemcs. ..

Ponosoe nousitue?



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmnmx MAMEMANUYECKUT TOHAUL.

Mampuueti nasvieaemes hyHrUuUA,. ..



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmnmx MAMEMANUYECKUT TOHAUL.

Mampuueti nasvieaemes hyHKUUA,

XapaKkTepucTuieckue cpoiicrsa’



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmnmx MAMEMANUYECKUT TOHAUL.

Mampuuedi nasveaemes PyYHKEUUS, 00A0CcMb ONPEJEAEHUA KOMO-
POl PasHaQ. ..



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmnmx MAMEMANUYECKUT TOHAUL.

Mampuueti nasvisaemces GyYHKULA, 0baacms onpedesenus Komo-
poti pasna {1,2,... m} x {1,2,...,n},...



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmnmx MAMEMANUYECKUT TOHAUL.

Mampuueti nasvisaemces GyYHKULA, 0baacms onpedesenus Komo-
poti pasna {1,2,... ,m} x {1,2,...,n}, obracmov 3naverud...



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. @OPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmm)m MAMEMANUYECKUT TOHAUL.

Mampuueti nasvisaemces GyYHKULA, 0baacms onpedesenus Komo-
poti pasna {1,2,... ,m} x {1,2,...,n}, obracmov 3naverud...

Koadbpunmentamu MaTpuibl SBASIOTCS 9JEMEHTHI KOJIHLITA.



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. @OPMG,JLUSOSClm’b NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apm%mm MAMEMANUYECKUT TOHAUL.

Mampuueti nasvisaemces GyYHKULA, 0baacms onpedesenus Komo-
poti pasna {1,2,... ,m} x {1,2,...,n}, obracmov 3naverud...

KoadbdunmenramMm MaTpuiibl SBISIOTC 9JeMEHTHI KOJILITa. Ho B omnpe-
JIEJIEHUM MAaTPUIbI TOKA HET HU CJI0OBA O KOJILIIE.



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. @OPMG,JLUSOSClm’b NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apm%mm MAMEMANUYECKUT TOHAUL.

Mampuueti nasvisaemces GyYHKULA, 0baacms onpedesenus Komo-
poti pasna {1,2,... ,m} x {1,2,...,n}, obracmov 3naverud...

KoadbdunmenramMm MaTpuiibl SBISIOTC 9JeMEHTHI KOJILITa. Ho B omnpe-
JIeJIEHUM MaTPUIbI 110K HET HU CJI0Ba O KOJILIIE. SHAUUT, HAJI0 OIIpeje-
JIATh HE MaTPUILy, & MaTPUILY HaJ KOJIbIIOM.



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. @OPMG,JLUSOSClm’b NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apm%mm MAMEMANUYECKUT TOHAUL.

Mampuueti nasvisaemces GyYHKULA, 0baacms onpedesenus Komo-
poti pasna {1,2,... ,m} x {1,2,...,n}, obracmov 3naverud...

Koaddumuentamu MaTpHIlb SIBISIIOTCS 31eMeHThl KOoJibiia. Ho B omnpe-
JleJIEHUU MaTPUIIBI [I0KA HET HU CJIOBA O KOJIBIIE. 3HAYUT, HAJ0 OIIpejie-
JISITh He MATPUILY, a MaTPHUIy HaJ KoJablloM. Ham mpuupercs B ompeesie-
HUM Ha HEro CChLIaTbhCSI.



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. @OPMG,JLUSOSClm’b NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apm%mm MAMEMANUYECKUT TOHAUL.

Mampuueti nasvisaemces GyYHKULA, 0baacms onpedesenus Komo-
poti pasna {1,2,... ,m} x {1,2,...,n}, obracmov 3naverud...

Koaddunmenramu MaTpuIibl SIBJISIOTCS 9/1eMEeHThI KOJIbIa. Ho B orpe-
JIeJIEHUN MATPHUIBI IIOK& HET HU CJI0Ba O KOJIbIle. SHAYUT, HAJI0 Olpejie-
JISITH HEe MaTPHILY, & MAaTPUILy HaJ KoJblloM. Ham mpugercs: B onpe/ieie-
HUU Ha HEr'o CChLIATbCS.

[ToaTomy obo3HaYMM KOJIBIIO OYKBOI,



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. @OPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmm)m MAMEMANUYECKUT TOHAUL.

Mampuueti nasvisaemces GyYHKULA, 0baacms onpedesenus Komo-
poti pasna {1,2,... ,m} x {1,2,...,n}, obracmov 3naverud...

KoadbdunmenramMm MaTpuiibl SBISIOTC 9JeMEHTHI KOJILITa. Ho B omnpe-
JIeJIEHUM MaTPUIbI 110K HET HU CJI0Ba O KOJILIIE. SHAUUT, HAJI0 OIIpeje-
JIITh He MaTPUILY, & MaTPHILy HaJ| KoJblioM. HaMm npujercs B onpejelie-
HUM Ha HEroO CChLIATHCS.

[ToaTomy obo3HaUMM KOJIBIO OYKBOIl, Hampumep, K.



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmnmx MAMEMANUYECKUT TOHAUL.

Mampuueti Had Koavuom K naszvisaemcs hyHruUsa, 004aCmb
onpedenenus komopot pasna {1,2,....m} x {1,2,...,n}, obracmo 3na-
YeHUl. ..



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. QOPMCULUSOSCL’WL’() NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
@apmnmx MAMEMANUYECKUT TOHAUL.

Mampuueti Had Koavuom K naszvisaemcs hyHruUsa, 004aCmb
onpedenenus komopot pasna {1,2,....m} x {1,2,...,n}, obracmo 3na-
uenutl exaouaemes 6 K.



I.1. Onpenesienne MaTpuIibI
Yo takoe maTpuna? MoxKHO NpeyIoXKITD CIe YOI BapUaHT OITpe-
JleJIeHnsd: MaTPULa — 2M0 NPAMOY20AbHAA MADAUUG YUCEAN.

]_[eJIb 1. @OPMG,AUSOSClm’b NOHATUE < Mampuuya» C NOMOWDBIO CIMMaAH-
dapmnmm MAMEMANUYECKUT TOHAUL.

Onpenenenue 1. Marpurieit ¢ komnonenmamu  (2060pam — eue
«c anemenmamus) u3  woavua K pa3MepHOCTH < m X N
naswsaemes dyuxkuua F ¢ obaacmvro  onpedeaeHus
D(F)={1,2,....m} x{1,2,...,n} u obracmvio sHnaverutl, 6KA0OG-
wetica 6 K, mo ecmv E(F) C K. IIpu amom das 1106020 anemenma
(i,7) € D(F) wucao i Ha3vieaemcs HOMEPOM CTPOKU MAaTPHILBI, G
YUucA0 j — HOMEPOM CTOJIOHA MaTPUIIbl. [Ipu 2mom sAemenmol oc-
HO6H020 KOABUA K wacmo na3viearom CKaJIgpPaMM.



I.1. Onpenesienne MaTpuIibI

Onpenenenue 1. Marpurieit ¢ komnonenmamu  (2060pam — eue
«c anemenmamus) u3  woavua K pa3MepHOCTH M X N
nasvieaemes  @Pynruuas F ¢ obaacmvio  onpedeaeHus
D(F)={1,2,....,m} x{1,2,...,n} u obaracmwvio 3nauenut, 6KM0OYG-
rwetica 6 K, mo ecmv E(F) C K. IIpu smom das 1106020 anemenma
(7,7) € D(F) wucao i nasveaemcs HOMEPOM CTPOKUA MATPUIIBI, G
YUCA0 j — HOMEPOM CTOJIONA MaTPUNbl. [Ipu 5mom ssemenmos oc-
H0GH020 KOABUA K wacmo na3veaiom CKAJISIPaMIA.

KaxoBa cBs3b 3T0il PyHKIMK ¢ TabIUIEit?



I.1. Onpenesienne MaTpuIibI

Onpenenenue 1. Marpurieit ¢ komnonenmamu  (2060pam — eue
«c anemenmamus) u3  woavua K pa3MepHOCTH M X N
nasvieaemes  @Pynruuas F ¢ obaacmvio  onpedeaeHus
D(F)={1,2,....,m} x{1,2,...,n} u obaracmwvio 3nauenut, 6KM0OYG-
rwetica 6 K, mo ecmv E(F) C K. IIpu smom das 1106020 anemenma
(7,7) € D(F) wucao i nasveaemcs HOMEPOM CTPOKUA MATPUIIBI, G
YUCA0 j — HOMEPOM CTOJIONA MaTPUNbl. [Ipu 5mom ssemenmos oc-
H0GH020 KOABUA K wacmo na3veaiom CKAJISIPaMIA.

KaxoBa cBs3b 3T0il PyHKIMK ¢ TabIUIEit?
CranapTHbIe CIIOCOObI 3aiaHnsl PYHKIUN:



I.1. Onpenesienne MaTpuIibI

Onpenenenue 1. Marpurieit ¢ komnonenmamu  (2060pam — eue
«c anemenmamus) u3  woavua K pa3MepHOCTH M X N
nasvieaemes  @Pynruuas F ¢ obaacmvio  onpedeaeHus
D(F)={1,2,....,m} x{1,2,...,n} u obaracmwvio 3nauenut, 6KM0OYG-
rwetica 6 K, mo ecmv E(F) C K. IIpu smom das 1106020 anemenma
(7,7) € D(F) wucao i nasveaemcs HOMEPOM CTPOKUA MATPUIIBI, G
YUCA0 j — HOMEPOM CTOJIONA MaTPUNbl. [Ipu 5mom ssemenmos oc-
H0GH020 KOABUA K wacmo na3veaiom CKAJISIPaMIA.

KaxoBa cBs3b 3T0il PyHKIMK ¢ TabIUIEit?
CranapTHbIe CIIOCOObI 3aiaHnsl PYHKIUN:

opmyia,



I.1. Onpenesienne MaTpuIibI

Onpenenenue 1. Marpurieit ¢ komnonenmamu  (2060pam — eue
«c anemenmamus) u3  woavua K pa3MepHOCTH M X N
nasvieaemes  @Pynruuas F ¢ obaacmvio  onpedeaeHus
D(F)={1,2,....,m} x{1,2,...,n} u obaracmwvio 3nauenut, 6KM0OYG-
rwetica 6 K, mo ecmv E(F) C K. IIpu smom das 1106020 anemenma
(7,7) € D(F) wucao i nasveaemcs HOMEPOM CTPOKUA MATPUIIBI, G
YUCA0 j — HOMEPOM CTOJIONA MaTPUNbl. [Ipu 5mom ssemenmos oc-
H0GH020 KOABUA K wacmo na3veaiom CKAJISIPaMIA.

KaxoBa cBs3b 3T0il PyHKIMK ¢ TabIUIEit?
CranapTHbIe CIIOCOObI 3aiaHnsl PYHKIUN:

dopmyna, rpaduk,



I.1. Onpenesienne MaTpuIibI

Onpenenenue 1. Marpurieit ¢ komnonenmamu  (2060pam — eue
«c anemenmamus) u3  woavua K pa3MepHOCTH M X N
nasvieaemes  @Pynruuas F ¢ obaacmvio  onpedeaeHus
D(F)={1,2,....,m} x{1,2,...,n} u obaracmwvio 3nauenut, 6KM0OYG-
rwetica 6 K, mo ecmv E(F) C K. IIpu smom das 1106020 anemenma
(7,7) € D(F) wucao i nasveaemcs HOMEPOM CTPOKUA MATPUIIBI, G
YUCA0 j — HOMEPOM CTOJIONA MaTPUNbl. [Ipu 5mom ssemenmos oc-
H0GH020 KOABUA K wacmo na3veaiom CKAJISIPaMIA.

KaxoBa cBs3b 3T0il PyHKIMK ¢ TabIUIEit?
CranapTHbIe CIIOCOObI 3aiaHnsl PYHKIUN:
dopmyna, rpaduk, TadbaUIA.



I.1. Onpenesienne MaTpuIibI

Onpenenenue 1. Marpurieit ¢ komnonenmamu  (2060pam — eue
«c anemenmamus) u3  woavua K pa3MepHOCTH M X N
nasvieaemes  @Pynruuas F ¢ obaacmvio  onpedeaeHus
D(F)={1,2,....,m} x{1,2,...,n} u obaracmwvio 3nauenut, 6KM0OYG-
rwetica 6 K, mo ecmv E(F) C K. IIpu smom das 1106020 anemenma
(7,7) € D(F) wucao i nasveaemcs HOMEPOM CTPOKUA MATPUIIBI, G
YUCA0 j — HOMEPOM CTOJIONA MaTPUNbl. [Ipu 5mom ssemenmos oc-
H0GH020 KOABUA K wacmo na3veaiom CKAJISIPaMIA.

i\j| 1 2 3 4

1l 2 -1 2 0

Hanpumep, ol 1 3 0 5
31 2 1 1 10



I.1. Onpenesienne MaTpuIibI

Onpenenenue 1. Marpurieit ¢ komnonenmamu  (2060pam — eue
«c anemenmamus) u3  woavua K pa3MepHOCTH M X N
nasvieaemes  @Pynruuas F ¢ obaacmvio  onpedeaeHus
D(F)={1,2,....,m} x{1,2,...,n} u obaracmwvio 3nauenut, 6KM0OYG-
rwetica 6 K, mo ecmv E(F) C K. IIpu smom das 1106020 anemenma
(7,7) € D(F) wucao i nasveaemcs HOMEPOM CTPOKUA MATPUIIBI, G
YUCA0 j — HOMEPOM CTOJIONA MaTPUNbl. [Ipu 5mom ssemenmos oc-
H0GH020 KOABUA K wacmo na3veaiom CKAJISIPaMIA.

i\j| 1 2 3 4

1l 2 -1 2 0

Hanpumep, ol 1 3 0 5
31 2 1 1 10

Y Bcex TaknX QPYHKIUI «HYJIE€BO» CTOJIOCI U «HYJIeBasgy CTPOKU OJI-
HAaKOBBI.



I.1. Onpenesienne MaTpuIibI

Onpenenenue 1. Marpurieit ¢ komnonenmamu  (2060pam — eue
«¢  anemenmamus) u3  woavua K pa3MepHOCTH M X N
naswvieaemes  @dynruua F ¢ obaacmvio  onpedeaeHus
D(F)={1,2,...,m} x{1,2,...,n} u obaacmvio 3nauenut, 6KMOYG-
wetica 6 K, mo ecmv E(F) C K. IIpu smom das 1106020 anemenma
(2,7) € D(F) wucao i nasweaemcs HOMEPOM CTPOKUA MATPUIIBI, G
YUCAO ] — HOMEPOM CTOJIONA MaTpuubl. [Ipu omom ssemenmov, oc-
H0GH020 KOABLUA K wacmo na3veaiom CKAJISIPaMIM.

i\j| 1 2 3 4

I 2-1 2 0

Hanpumep, ol 1 3 0 s
30 2 1 1 10

Y Bcex TaknxX pYHKIUI «HYJIE€BO» CTOJOCI U «HYJIeBasgy CTPOKU OJIN-
HaKOBBI. [Io9TOMY MOXKHO X He NHUCaTh.



I.1. Onpenesienne MaTpuIibI

Onpenenenue 1. Marpurieit ¢ komnonenmamu  (2060pam — eue
«¢  anemenmamus) u3  woavua K pa3MepHOCTH M X N
naswvieaemes  @dynruua F ¢ obaacmvio  onpedeaeHus
D(F)={1,2,...,m} x{1,2,...,n} u obaacmvio 3nauenut, 6KMOYG-
wetica 6 K, mo ecmv E(F) C K. IIpu smom das 1106020 anemenma
(2,7) € D(F) wucao i nasweaemcs HOMEPOM CTPOKUA MATPUIIBI, G
YUCAO ] — HOMEPOM CTOJIONA MaTpuubl. [Ipu omom ssemenmov, oc-
H0GH020 KOABLUA K wacmo na3veaiom CKAJISIPaMIM.

| 1 2 3 4 5 _19 0
1 2 -1 2 0
Hanpumep, ol 1 3 0 s I 30 5
2 111
302 1 1 10 .

Y Bcex TaknxX QpYHKIHI «HYJIEeBO» CTOJOCI U «HYJIeBasgy CTPOKU OJIN-
HaKOBBI. [Io9TOMY MOXKHO X He NHUCaTh.



I.1. Onpenesienne MaTpuIibI

Onpenenenue 1. Marpurieit ¢ komnonenmamu  (2060pam — eue
«¢  anemenmamus) u3  woavua K pa3MepHOCTH M X N
naswvieaemes  @dynruua F ¢ obaacmvio  onpedeaeHus
D(F)={1,2,...,m} x{1,2,...,n} u obaacmvio 3nauenut, 6KMOYG-
wetica 6 K, mo ecmv E(F) C K. IIpu smom das 1106020 anemenma
(2,7) € D(F) wucao i nasweaemcs HOMEPOM CTPOKUA MATPUIIBI, G
YUCAO ] — HOMEPOM CTOJIONA MaTpuubl. [Ipu omom ssemenmov, oc-
H0GH020 KOABLUA K wacmo na3veaiom CKAJISIPaMIM.

| 1 2 3 4 5 _19 0
1 2 -1 2 0
Hanpumep, ol 1 3 0 s I 30 5
2 111
302 1 1 10 .

Nrak, MmaTpuiia Kak Tab/InIa — 9T0 «OUHIeHHad OT JIMIITHEr0» Tab/InIa
3HAYEHUN PYHKIINN.



I.1. Onpenesienne MaTpuIibI

Onpenenenue 1. Marpurieit ¢ komnonenmamu  (2060pam — eue
«c anemenmamus) u3  woavua K pa3MepHOCTH M X N
nasvieaemes  @Pynruuas F ¢ obaacmvio  onpedeaeHus
D(F)={1,2,....,m} x{1,2,...,n} u obaracmwvio 3nauenut, 6KM0OYG-
rwetica 6 K, mo ecmv E(F) C K. IIpu smom das 1106020 anemenma
(7,7) € D(F) wucao i nasveaemcs HOMEPOM CTPOKUA MATPUIIBI, G
YUCA0 j — HOMEPOM CTOJIONA MaTPUNbl. [Ipu 5mom ssemenmos oc-
H0GH020 KOABUA K wacmo na3veaiom CKAJISIPaMIA.

OroBopuM HEKOTOPBIE COTJIAIIIEHUs, IIPUMEHseMble HAaMU B 9TOIl TJiaBe
<O YMOJITYAHUIO».



I.1. Onpenesienne MaTpuIibI

e YV Hac MaTpulla 0003HATAETCA 3arjlaBHON JTATHHCKOM OYKBOM, IpuieM
JaCcTO HalledaTaHHONI <« KHUPHBIM» MIPUQTOM;



I.1. Onpenesienne MaTpuIibI

e YV Hac MaTpulla 0003HATAETCA 3arjlaBHON JTATHHCKOM OYKBOM, IpuieM
JaCcTO HalledaTaHHONI <« KHUPHBIM» MIPUQTOM;

® SJIeMeHTREI MaTpunbl M obo3HadaroTcss Toi ke OYKBO#, 9TO W BCS
MaTpHuIia, HO, BO-TIEPBLIX, CTPOYHOI, a He 3arjaBHOil, 1, BO-BTOPLIX,
cHaO2KeHHOI nHjaeKcaMu. Takum obpazom sjiemeHT marpunbl M, Kak
1IpaBUIo, 0003HAYAETCs Yepe3 myj;, IJie 1ePBblil NHJEKC (B JIAHHOM
cIydae, 970 1) 0003HATACT HOMEP CMPOKU, & BTOPOH — HOMeED CMOoAD-
ya. I1pn HeoOXOMMOCTH MHACKCHI OYJIeM pa3e/saTh 3allsdThIMU;



I.1. Onpenesienne MaTpuIibI

e YV Hac MaTpulla 0003HATAETCA 3arjlaBHON JTATHHCKOM OYKBOM, IpuieM
JaCcTO HalledaTaHHONI <« KHUPHBIM» MIPUQTOM;

® 5JIeMeHTRI MaTpuIlbl M oJlHONMEeHHOIT cTpOUYHOI OYKBOI, CHAOXKEHHOI
MHIEKCAMIU;

® JIJIsl COKpallleHusl 3amucu ToT ¢gakt, uro M — MaTpuiia pasMepHOCTH
m X N IPpH HEOOXOIMMOCTH OyJIeM 3alllChIBaTh IPSIMO B HICHTUQU-
KaTope 3ToH MaTpuibl: M, «n;



I.1. Onpenesienne MaTpuIibI

Hamnpumep,
ai; a2 4 —1
A=Az =(aj)5,=| a2 an | = V5 0.2
as1 as2 2 3/7

3
B wacrHocTH, as = V5, a1g = —1, asy = 2.



I.1. Onpenesienne MaTpuIibI
Kaxk pazobparbcs, 4To Takoe MaTpuia’



I.1. Onpenesienne MaTpuIibI
Kaxk pazobparbcs, 4To Takoe MaTpuia’
ECTb JABa OCHOBHBIX BapHUaHTa.:
— [PUMEHEeHHe [pUeMa KOHKPeMU3aUUL;



I.1. Onpenesienne MaTpuIibI
Kaxk pazobparbcs, 4To Takoe MaTpuia’
ECTb JABa OCHOBHBIX BapHUaHTa.:
— IPUMEHEHHE MIPUeMa KOHKDEeMU3AUUL;
— u3yveHue onpedensenius, MogIydeHue cJejICTBIMR.



1.2. Buabl maTpui

1. Marpuna pasmepnocTu 1 X n HasbiBaeTcd MAaTPUIE-CTPOKOIA
I TPOCTO CTPOKOI. Martpuina pasMeproctn m X 1 Ha3bIBaeTcd
MaTPHUIE-CTOJIOIIOM Wi IIPOCTO CTOJIOMOM. Takum o006pasoM,

—3

( —3 201 ) — MaTpulla-CTPOKa 1 — MaTpula-cToJI0ell.

—_ O DN



1.2. Buabl maTpui
1. Marpuiia-ctpoka Ay, MaTpuIia-croaoer A, 1.

2. MaTrpuiia pasMepHocT n X n Ha3bIBaeTCs KBaApaTHOI MaTpuIieii.
Taxkum obpazom, MaTpulla SABJIAETCAd KBaJpaTHON TOrja M TOJHKO
TOrJia, KOTJla YHCI0 ee CTPOK PaBHO YMCIy cTosonoB. Hampumep,

2 —1
< 59 ) — KBaJIpaTHas MaTpUIla.



1.2. Buabl maTpui
1. Marpuiia-ctpoka Ay, MaTpuIia-croaoer A, 1.
2. Kpagparnast MmaTpuiia A, .

3. KBagparnaga marpuna T,,«, ¢ KoMIonenTaMu u3 110J1s1 /X Ha3bIBAETCS

BepXHEeil TPeyroJIbHOI TOorjia 1 TOJBLKO TOIJA, KOTJa JJjst JIFOOBIX

1 <1< n
— .7 ., umeeM t;; = 0. KBagparnasa

¢ KOMIIOHEHTaMu u3 110Jis K HasbIiBaeTcsi HUXKHEM

HOMEPOB 7, ] TaKUX, 4TO {

/
nxn

Marpuna T
TPEYTOJbHOI TOrJIa U TOJILKO TOI/A, KOIla JIJId JJI0OBIX HOMEPOB %, ]

—2 1
1<j<n ’

l<i<j’ nMeeM t;; = 0. Hanpumep,

TaK1X, qTo{ 05 1
004
BEPXHAd TPeyrojabHasd MaTPUIIA.



1.2. Buabl maTpui
1. Marpuiia-ctpoka Ay, MaTpuIia-croaoer A, 1.
2. Kpagparnast MmaTpuiia A, .

3. KBagparnaga marpuna T,,«, ¢ KoMIonenTaMu u3 110J1s1 /X Ha3bIBAETCS

BepXHEeil TPeyroJIbHOI TOorjia 1 TOJBLKO TOIJA, KOTJa JJjst JIFOOBIX

1 <1< n
— .7 ., umeeM t;; = 0. KBagparnasa

¢ KOMIIOHEHTaMu u3 110Jis K HasbIiBaeTcsi HUXKHEM

HOMEPOB 7, ] TaKUX, 4TO {

/
nxn

Marpuna T

TPEYTOJbHOI TOrJIa U TOJILKO TOI/A, KOIla JIJId JJI0OBIX HOMEPOB %, ]
—2 0 0

, umeeM t;; = 0. Hanpumep, 530 | —
36 4

1<j<n

TaKuX, 4TO . ,
{ 1 <1<y

HU>KHAA TPEYroJibHad MaTpula.



1.2. Buabl maTpui

1. Marpuiia-ctpoka Ay, MaTpuIia-croaoer A, 1.
2. Kpagparnast MmaTpuiia A, .

3. BepxHsst TpeyroJbHas 1 HUXKHSAsSI TPEyTroJbHasd MaTPHUIIBI.
BepxHsisi wiam HIDKHsIsT TpeyrojbHas Marpuna A, ., Takas, 49TO
l =a;; =...=a,, Ha3blBaeTCsl BEPXHEN YHUTPEYTOJIbHOW WJIN,
COOTBETCTBEHHO, HU2KHEN YHUTPEYTOJIbHOMN.



1.2. Buabl maTpui
1. Marpuiia-ctpoka Ay, MaTpuIia-croaoer A, 1.
2. Kpagparnast MmaTpuiia A, .

3. BepxHssi TpeyrojibHass 1 HUXKHsIS TpeyroJjibHasl, BEpPXHss
YHUTPEYTOJIbHAsI, HU2KHAA YHUTPEYTOJIbHAs MAaTPUIIbI.

4. Kagparnag matpuna D,,., Ha3blBaeTcd AMATOHAJILHOM TOrna u
1 <1 <n
TOJIBKO TOI'[a, JJIsi JIIOOBIX HOMEPOB 7, ] TaKUX, UTO 1<73<n,

17 ]

nMeeM d;; = 0. Hanpumep, — JIMaroHaJibHas MaTpU-

1a.



1.2. Buabl maTpui
1. Marpuiia-ctpoka Ay, MaTpuIia-croaoer A, 1.
2. Kpagparnast MmaTpuiia A, .

3. BepxHssi TpeyrojibHass 1 HUXKHsIS TpeyroJjibHasl, BEpPXHss
YHUTPEYTOJIbHAsI, HU2KHAA YHUTPEYTOJIbHAs MAaTPUIIbI.

4. JImaroHaJibHasi MaTpUIia.
Acno, UTo AmaronasbHasg MaTpulla dABJIETCI U BepxXHeill Tpe-
VIOJbHOW, W HUXKHEHl TpeyrojbHoil Marpuneil. Muorma numyT

d 0 ... 0

: 0dy ... 0O

diag(dy, da, . . ., d,) BMecTO

0 0 ...d,



1.2. Buabl maTpui
1. Marpuiia-ctpoka Ay, MaTpuIia-croaoer A, 1.
2. Kpagparnast MmaTpuiia A, .

3. BepxHssi TpeyrojibHass 1 HUXKHsIS TpeyroJjibHasl, BEpPXHss
YHUTPEYTOJIbHAsI, HU2KHAA YHUTPEYTOJIbHAs MAaTPUIIbI.

4. TnaronasbHas mMarpuna, diag(dy, ds, ..., d,).

5. Eamunyanoiil MmaTpuiieii pa3MepHOCTH 1 X N HAa3bIBAETCS KBaIpaTHAd
(100 ...0 \

010...0
0 1 ... 0 |, umeroriasi n CTPOK U 7. CTOJIOIOB.

\ 00 0. y

1
MaTpHuIa 0




1.2. Buabl maTpui

1. Marpuma-crpoka Ay, MaTpuma-croaoeI A, .

2. Kpanparnas marpuiia A, .

3. BepxHsiss TpeyroJjibHasi 11 HUXKHsISI TpeyroJibHasi, BepXHSd

YHUTpEeYroJjibHasd, HN2KHAd YHUTPEYTOJIbHAA MaTpPUIIBLI.

4. MwuaronaJsbHas matpuiia, diag(dy, ds, ..., d,).

5. Enquauanas matpura diag(1,1,...,1).

6. HyseBoit wmaTpuiieii pasmMepHOCTH MM X . Ha3blBaeTCsd MaTpHUIlla

(000...0\
000 ...0
000...0

\0 00 . 0

, UMEIoIlad 1M CTPOK U N CTOJI6LIOB.



1.2. Buabl maTpui

L.
2.

w

o Ot

Marpuna-crpoka Aj,, Marpuma-crojoen A, 1.

Kpanpatnass maTtpuna A, .

. BepxHsig TpeyrosibHasg U HUXKHSASA TPeyroJibHas, BEpPXHHs

YHUTPEYTOJIbHAs, HUXKHSISA YHUTPEYTOJbHAS MaTPUIIHL.
unaronanbuas marpuna, diag(dy, ds, . .., d,).
Eanananas marpuia.
HyneBas maTpuia.
ITonypacnaBimmmucs Ha3bIBAIOTCA MaTPUILI BIIA
( Amxm Bmxn ) < Amxm Omxn )
Onxm Cnxn ’ anm CTLXTL 7

riae Opx, — HyjleBas MaTpuiia pasMepHOCTH D X ¢ U Ay xm, Brmxn,
C.xn — TPOU3BOIBHBIE MaTPHUILI COOTBETCTBYIONINX PA3MEPHOCTEIA.



1.2. Buabl maTpui

s

Matpuna-crpoka Ajy,, Marpuia-crojoen A, .
Kpajparnas maTrpuna A, x,.

Bepxnsigs TpeyroJbHasg 1 HHXKHSS TpeyroJbHas, BepXHAHA
YHUTPEYTOJIbHAsA, HU2KHAA YHATPEYTOJbHAA MaTPUIIDI.

4. JlmaronajbHasi, 5. Exmanuynasga, 6. HyseBasg.

7.
8.

ITonypacmnaBinmecss MaTpUIbL.

Knerouno-muaroHajabHOI Has3blBaeTCs MaTpulla, [IpeacTaBIMAast
0 B 0
gxp Pgxq --- Ygxr
B BI/IrHe 3 ].—"B;e {A.pxp, quq, e ey Crxr} -
07“><p 07’><q s CT‘XT
MHOZKeCTBO KBaJpaTHbIx Marpull. Marpuubsl Ay, Byxg, Cpxr Ha3bI-
BAIOTCS JUAroHAJbHBIMU KJIETKAMMU.



1.2. Buabl maTpui
B YaCTHOCTHU, JUal'OHaJIbHaAd MaTpUlia, UMerollad HE MEHEE IBYX CTPOK,
ABJIAETCA KﬂeTOLIHO—ﬂ‘I/IaFOH&ﬂbHOf/’I. Z[H&FOH&HBHBIG KJIETKN MO?KHO BBbI-

1000
0230

JIEJIATh HEOJIHO3HAYHO, HAIlpUMED MaTpUILy 0010 MOKHO pas3-
0005

OUTDL Ha KJIETKHU KayKJIBbIM U3 TAKIX CIIOCODOOB:



1.2. Buabl maTpui
B YaCTHOCTHU, JUal'OHaJIbHaAd MaTpUlia, UMerollad HE MEHEE IBYX CTPOK,
ABJIAETCA KﬂeTOqHO—ﬂ‘I/IaFOH&ﬂbHOf/’I. Z[H&FOH&HBHBIG KJIETKN MO?KHO BBbI-

1000
0230
JIeISITh HEOJHO3HAYHO, HAIpUMED MaTpPUILY 0010 MOXKHO Pas-
0005
OUTDL Ha KJIETKHU KayKJIBbIM U3 TAKIX CIIOCODOOB:
110 0 0
012 310
0(0 110 |’
0005




1.2. Buabl maTpui

B YaCTHOCTHU, JUal'OHaJIbHaAd MaTpUlia, UMerollad HE MEHEE IBYX CTPOK,

ABJIAETCA KﬂeTOLIHO—ILI/IaFOH&ﬂbHOf/’I. Z[I/I&FOH&HBHBIG KJIETKN MOXKHO BDbI-
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U Moavko mozda, Ko2da, 60-NEPBLIT, OHU UMENM 00UHAKOBYIO PAMED-
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Yucao cmpok mampuuyvt A u 06020 nomepa j € {1,2,...,n}, ede n —
wucao cmorbyos mampuybe A, umeem a;j = bi;. Tom daxm, wmo mam-
puyvt A u B pasnwvr ob6osnavaemces, ecmecmeenno, xax A = B.
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I11.2. MaTrpuuHnble onepanuun

MbI pazobpaJ/uch ¢ onpejesieHueM MaTPUIIbl, PACCMOTPE/IN HEKOTOPbIE
IpUMEPBl MATPHIL (TTOKA BAM MOYKET ObITh HE COBCEM IOHSATHO, MOYEMY
VMEHHO 9TH TUIBI MATPUIL HOJIYUUJIN ClielnaibHble HasBauus). st To-
ro, 94To (hOpPMYyJIMPOBATh KaKne-n00 CBOMCTBA MaTpPHIl, Y HAC HEI0CTa-
TOYHO 0a30BbIX HOHATHI. B gaHHOM cilydae Ji/Isi BBIXO/A 13 110JI0XKEHUSI
BOCIIOJIb3YEMCsl MOYKHO CTpaTerueil mepexoja OT H3y4UeHUs] OTJIEIbHOI'O
00'beKTa K M3YUCHHUIO CCTEeMbl 00beKTOoB. HaM ciegyer onpejieinThb orre-
paluy 1 OTHONIEHUSI Ha MHOXKECTBE MaTPHIL.
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Kakue nuMeHHo onepalyy cjaejyeT HaM BBECTU B IIEPBYIO ouepeb’! 3a
OTBETOM Ha 9TOT OIPOC €CTeCTBEHHO ODPATHUTHCSI K CTPATEIMH IIOUCKA
AHAJIOTMH B PACCMOTPEHHBIX paHee ajrebpax. B mepByio ouepean Hampa-
IMBaeTCst 00paTUTh BHUMAaHKE Ha BEKTOPHYIO ajredpy. Kak nspecTHo ns
Kypca MaTeMaTHKI CPeIHEH [IKOJIbI, OOJIBIIYIO POJIb B IIPUMEHEHIH BEK-
TOPHOI areOpbl UrpaeT MOHATHE CTPOKHU KOOpAWHAT BeKTopa. CTPOKy
KOOP/IMHAT BEKTOPa €CTECTBEHHO PaCCMATPHUBATL KaK MaTpPUILy-CTPOKY
I MaTPHUILY-CTOJIOEII.
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Bocnoibssyemces naitjiennoit Hamu anajorueit. OCHOBHBIME OllepaIusiMK
BeKTOpHOﬁ aﬂfe6pb1 ABJIAIOTCA CJIOZKEHNE BEKTOPOB 1 YMHOZKECHNE BEKTO-
pa Ha 4ucjao. OTMEeTUM, 4TO CKaJIIPHOE IIPOU3BejeHIe BEKTOPOB olepa-
nueil He sIBJIsIeTCsT (3HAUEHHEeM 9TOf (DYHKIUE sIBJIsIeTCs He BEKTOp, a
qUCJI0), & BEKTOPHOE TPOU3BE/ICHIUE SIBJISIETCS CJUIITKOM CIenn(uIecKoil
oreparyeil, NCIob3yIoIeil TaKue BeJIMINHbI KaK JIJIMHA BEKTOPa U YIoJI
MEXKJIy BEKTOPaMU, XapaKTepHble TOJIbKO JIJIsi T€OMETPUU ¥ BEKTOPHOI
asireOpol. [losToMy B 11epBYIO 0Uepe/ib Mbl OLPEJICUM OlePAliN CJI0XKe-
HUSI MAaTPUIL U YMHOXKEHMS MaTPUIbl HA YKCJIO, OIUPAsiCh Ha aHAJIOTUIO
C OIlpejleJIeHEeM COOTBETCTBYIONINX Ollepalliii B BEKTOPHOI ajredpe.
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Kak 3ajaTb onepanun?



I11.2. MaTrpuuHnble onepanuun

Bocnoibssyemces naitjiennoit Hamu anajorueit. OCHOBHBIME OllepaIusiMK
BeKTOpHOﬁ aﬂfe6pb1 ABJIAIOTCA CJIOZKEHNE BEKTOPOB 1 YMHOZKECHNE BEKTO-
pa Ha 4ucjao. OTMEeTUM, 4TO CKaJIIPHOE IIPOU3BejeHIe BEKTOPOB olepa-
nueil He sIBJIsIeTCsT (3HAUEHHEeM 9TOf (DYHKIUE sIBJIsIeTCs He BEKTOp, a
qUCJI0), & BEKTOPHOE TPOU3BE/ICHIUE SIBJISIETCS CJUIITKOM CIenn(uIecKoil
oreparyeil, NCIob3yIoIeil TaKue BeJIMINHbI KaK JIJIMHA BEKTOPa U YIoJI
MEXKJIy BEKTOPaMU, XapaKTepHble TOJIbKO JIJIsi T€OMETPUU ¥ BEKTOPHOI
asireOpol. [losToMy B 11epBYIO 0Uepe/ib Mbl OLPEJICUM OlePAliN CJI0XKe-
HUSI MAaTPUIL U YMHOXKEHMS MaTPUIbl HA YKCJIO, OIUPAsiCh Ha aHAJIOTUIO
C OIlpejleJIeHEeM COOTBETCTBYIONINX Ollepalliii B BEKTOPHOI ajredpe.

«CIInKoM IIPoCTOit njeeity sipjisiercss TOT akT, YTO JIJIsT 3a/IaHIs Pe-
3yJIbTaTa olepallui HaM CJIeIyeT



I11.2. MaTrpuuHnble onepanuun

Bocnoibssyemces naitjiennoit Hamu anajorueit. OCHOBHBIME OllepaIusiMK
BeKTOpHOﬁ aﬂfe6pb1 ABJIAIOTCA CJIOZKEHNE BEKTOPOB 1 YMHOZKECHNE BEKTO-
pa Ha 4ucjao. OTMEeTUM, 4TO CKaJIIPHOE IIPOU3BejeHIe BEKTOPOB olepa-
nueil He sIBJIsIeTCsT (3HAUEHHEeM 9TOf (DYHKIUE sIBJIsIeTCs He BEKTOp, a
qUCJI0), & BEKTOPHOE TPOU3BE/ICHIUE SIBJISIETCS CJUIITKOM CIenn(uIecKoil
oreparyeil, NCIob3yIoIeil TaKue BeJIMINHbI KaK JIJIMHA BEKTOPa U YIoJI
MEXKJIy BEKTOPaMU, XapaKTepHble TOJIbKO JIJIsi T€OMETPUU ¥ BEKTOPHOI
asireOpol. [losToMy B 11epBYIO 0Uepe/ib Mbl OLPEJICUM OlePAliN CJI0XKe-
HUSI MAaTPUIL U YMHOXKEHMS MaTPUIbl HA YKCJIO, OIUPAsiCh Ha aHAJIOTUIO
C OIlpejleJIeHEeM COOTBETCTBYIONINX Ollepalliii B BEKTOPHOI ajredpe.

«CIInKoM IIPoCTOit njeeity sipjisiercss TOT akT, YTO JIJIsT 3a/IaHIs Pe-
3yJIbTaTa OllePall HaM CJIeIyeT OIPeAeUTh (POPMYJIY J1JIsl BHITUCICHIS



I11.2. MaTrpuuHnble onepanuun

Bocnoibssyemces naitjiennoit Hamu anajorueit. OCHOBHBIME OllepaIusiMK
BeKTOpHOﬁ aﬂfe6pbl ABJIAIOTCA CJIOZKEHNE BEKTOPOB 1 YMHOZKECHNE BEKTO-
pa Ha [dncao. OTMeTHM, 9TO CKaJIsIpHOE IIPOM3BejIeHe BEKTOPOB Ollepa-
nueil He sIBJIsIeTCsT (3HAUEHHEeM 9TOf (DYHKIUE sIBJIsIeTCs He BEKTOp, a
qUCJI0), & BEKTOPHOE TPOU3BE/ICHIUE SIBJISIETCS CJUIITKOM CIenn(uIecKoil
olepalneit, NCIoIbL3YIOell TaKue BeJIMUNHBI KaK JJINHA BEKTOPA U yIOJI
MEXKJIy BEKTOPaMU, XapaKTepPHble TOJIbKO JIJIsi TeOMETPUU 1 BEeKTOPHOI
asireOpol. [losToMy B 11epBYIO 0Uepe/ib Mbl OLPEJICUM OlePAliN CJI0XKe-
HUSI MATPUIL ¥ YMHOZKEHHUSI MATPHUIILI Ha JHCJIO, ONNPAsCh Ha aHAJIOIHUIO
C OIlpejleJIeHEeM COOTBETCTBYIONINX Ollepalliii B BEKTOPHOI ajredpe.

«CJIMIIKOM IIPOCTOI njieeiis sIB/sieTcst TOT akT, YTO JIJIsd 3aaHIsT Pe-
3yJIbTaTa OllePall HaM CJIeIyeT OIPeAeUTh (POPMYJIY J1JIsl BHITUCICHIS
Koahuruenmos mampuub,



I11.2. MaTrpuuHnble onepanuun

Bocnoibssyemces naitjiennoit Hamu anajorueit. OCHOBHBIME OllepaIusiMK
BeKTOpHOﬁ aﬂfe6pbl ABJIAIOTCA CJIOZKEHNE BEKTOPOB 1 YMHOZKECHNE BEKTO-
pa Ha [dncao. OTMeTHM, 9TO CKaJIsIpHOE IIPOM3BejIeHe BEKTOPOB Ollepa-
nueil He sIBJIsIeTCsT (3HAUEHHEeM 9TOf (DYHKIUE sIBJIsIeTCs He BEKTOp, a
qUCJI0), & BEKTOPHOE TPOU3BE/ICHIUE SIBJISIETCS CJUIITKOM CIenn(uIecKoil
olepalneit, NCIoIbL3YIOell TaKue BeJIMUNHBI KaK JJINHA BEKTOPA U yIOJI
MEXKJIy BEKTOPaMU, XapaKTepPHble TOJIbKO JIJIsi TeOMETPUU 1 BEeKTOPHOI
anredpol. [TosToMy B 1epBYIO0 0Yepeib MbI OLPEJIEINM OIePAIN CI0ZKe-
HUSI MATPUIL ¥ YMHOZKEHHUSI MATPHUIILI Ha JHCJIO, ONNPAsCh Ha aHAJIOIHUIO
C OIlpejleJIeHEeM COOTBETCTBYIONINX Ollepalliii B BEKTOPHOI ajredpe.

«CJIMIIKOM IIPOCTOI njieeiis sIB/sieTcst TOT akT, YTO JIJIsd 3aaHIsT Pe-
3yJIbTATa OlEPAINN HAM CJIeIYyeT OIIPEIeINTh (POPMYJILY s BHITICIEHNUSI
KoahhuLuenmos mampul, ABJISIIONIEHCT Pe3yIbTaTOM OllepPAIUH.



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Onpenenenne 5. Cymmoit marpun A u B pasmeprocmu m X n na-
aveaemea mampuua C = A + B moti oice pasmeprocmu, komnonenmob
KOMOpOTl ONPedesaomes paseHcmeamu



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Onpenenenne 5. Cymmoit marpun A u B pasmeprocmu m X n na-
aveaemea mampuua C = A + B moti oice pasmeprocmu, komnonenmob
KOMOpPotl onpedeasiomes pasencmeamy, Cij =



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Onpenenenne 5. Cymmoit marpun A u B pasmeprocmu m X n na-
aveaemea mampuua C = A + B moti oice pasmeprocmu, komnonenmob
KOmopotl onpedeasromes pasencmeamy, i = a;j + byj,
edei € {1,2,...m}, je{l,2,...,n}.

CJIMIITKOM MHOI'O CJIOB JIJIS KOHCIIEKTUPOBAHMSI. ..



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Onpenenenne 5. Crixn = Apsn + Brxn & c¢ij = aij + byj.
DTO yKe 1e/1eco00pa3HO 3alllCaTh.



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2

Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5

B sTux Tabsmiax mpejcraBieHO HaJIM4Yue ToBapa Ha JIBYX CKJIa1ax
HEKOTOPOII (PUPMBI.



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2
Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5
5
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I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2

Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5

Tornma cymmMapHoe HaJM4Ine TOBAPOB U CyMMapHasi CTOUMOCTD 3THUX TO-
BapoB, HAXOJIANNXCA B JIAHHLI MOMEHT Ha 9TUX CKJIa/aX Ollpe/le/IsieTcsd,
O4Y€BUJIHO, MaTpuUllei

52 4 236
A+B_(1052>+(355)_



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2

Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5

Tornma cymmMapHoe HaJM4Ine TOBAPOB U CyMMapHasi CTOUMOCTD 3THUX TO-
BapoB, HAXOJIANNXCA B JIAHHLI MOMEHT Ha 9TUX CKJIa/aX Ollpe/le/IsieTcsd,
O4Y€BUJIHO, MaTpuUllei

sen= (0 23)+ (52 0) < )-



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2

Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5

Tornma cymmMapHoe HaJM4Ine TOBAPOB U CyMMapHasi CTOUMOCTD 3THUX TO-
BapoB, HAXOJIANNXCA B JIAHHLI MOMEHT Ha 9TUX CKJIa/aX Ollpe/le/IsieTcsd,
O4Y€BUJIHO, MaTpuUllei

52 4 236 542
A+B_(1052>+(355)_( )_



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2

Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5

Tornma cymmMapHoe HaJM4Ine TOBAPOB U CyMMapHasi CTOUMOCTD 3THUX TO-
BapoB, HAXOJIANNXCA B JIAHHLI MOMEHT Ha 9TUX CKJIa/aX Ollpe/le/IsieTcsd,
O4Y€BUJIHO, MaTpuUllei

52 4 236 542
A+B_(1052>+(355)_( )_



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2

Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5

Tornma cymmMapHoe HaJM4Ine TOBAPOB U CyMMapHasi CTOUMOCTD 3THUX TO-
BapoB, HAXOJIANNXCA B JIAHHLI MOMEHT Ha 9TUX CKJIa/aX Ollpe/le/IsieTcsd,
O4Y€BUJIHO, MaTpuUllei

52 4 236 542 243
A+B_(1052>+(355)_( )_



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2

Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5

Tornma cymmMapHoe HaJM4Ine TOBAPOB U CyMMapHasi CTOUMOCTD 3THUX TO-
BapoB, HAXOJIANNXCA B JIAHHLI MOMEHT Ha 9TUX CKJIa/aX Ollpe/le/IsieTcsd,
O4Y€BUJIHO, MaTpuUllei

592 4 236 542 243
A+B_(1052>+(355)_( )_



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2

Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5

Tornma cymmMapHoe HaJM4Ine TOBAPOB U CyMMapHasi CTOUMOCTD 3THUX TO-
BapoB, HAXOJIANNXCA B JIAHHLI MOMEHT Ha 9TUX CKJIa/aX Ollpe/le/IsieTcsd,
O4Y€BUJIHO, MaTpuUllei

592 4 236 542 243 4406
A+B_(1052>+(355)_( )_



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2

Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5

Tornma cymmMapHoe HaJM4Ine TOBAPOB U CyMMapHasi CTOUMOCTD 3THUX TO-
BapoB, HAXOJIANNXCA B JIAHHLI MOMEHT Ha 9TUX CKJIa/aX Ollpe/le/IsieTcsd,
O4Y€BUJIHO, MaTpuUllei

52 4 236 542 243 446
A+B_(1052>+(355)_( )_



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2

Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5

Tornma cymmMapHoe HaJM4Ine TOBAPOB U CyMMapHasi CTOUMOCTD 3THUX TO-
BapoB, HAXOJIANNXCA B JIAHHLI MOMEHT Ha 9TUX CKJIa/aX Ollpe/le/IsieTcsd,
O4Y€BUJIHO, MaTpuUllei

Apo( 724, (236)_ (542243446 _
10 5 2 355) \10+3 N



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2

Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5

Tornma cymmMapHoe HaJM4Ine TOBAPOB U CyMMapHasi CTOUMOCTD 3THUX TO-
BapoB, HAXOJIANNXCA B JIAHHLI MOMEHT Ha 9TUX CKJIa/aX Ollpe/le/IsieTcsd,
O4Y€BUJIHO, MaTpuUllei

ALB - 52 4 N 236\ [ 542243446\
L1052 355) \10+3 -



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2

Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5

Tornma cymmMapHoe HaJM4Ine TOBAPOB U CyMMapHasi CTOUMOCTD 3THUX TO-
BapoB, HAXOJIANNXCA B JIAHHLI MOMEHT Ha 9TUX CKJIa/aX Ollpe/le/IsieTcsd,
O4Y€BUJIHO, MaTpuUllei

Apo( 724, (236) _( 542243446 _
10 5 2 355) \10435+5 N



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2

Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5

Tornma cymmMapHoe HaJM4Ine TOBAPOB U CyMMapHasi CTOUMOCTD 3THUX TO-
BapoB, HAXOJIANNXCA B JIAHHLI MOMEHT Ha 9TUX CKJIa/aX Ollpe/le/IsieTcsd,
O4Y€BUJIHO, MaTpuUllei

Apo( 724, (236)_( 542243446 _
10 5 2 355) \ 1043 5+5 N



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2

Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5

Tornma cymmMapHoe HaJM4Ine TOBAPOB U CyMMapHasi CTOUMOCTD 3THUX TO-
BapoB, HAXOJIANNXCA B JIAHHLI MOMEHT Ha 9TUX CKJIa/aX Ollpe/le/IsieTcsd,
O4Y€BUJIHO, MaTpuUllei

Apo( 724, (236) _( 542243446 _
10 5 2 355) \10+35+52+5)



I11.3. MarpuuHnble onepaiu: cyMma MaTPUIL

Ckaj; A Toap @ Tomap 3 Tosap
KommiaecTBo mTyK 5 2 4
CymMmMapHast CTOUMOCTD 10 5 2

Cknan B Tosap o« Tosap 3 Tosap
KonndecTBo mTyk 2 3 6
CymMMmapHast CTOUMOCTD 3 5 5

Tornma cymmMapHoe HaJM4Ine TOBAPOB U CyMMapHasi CTOUMOCTD 3THUX TO-
BapoB, HAXOJIANNXCA B JIAHHLI MOMEHT Ha 9TUX CKJIa/aX Ollpe/le/IsieTcsd,
O4Y€BUJIHO, MaTpuUllei

Apo( 724), (236) _( 542243446 _
10 5 2 355) \10+35+52+5)

(7 510
~\1310 7)°



11.4. Marpu4ynble onepanun: yMHOXKE€HUE MaTPUILbI Ha
4HUCJIO

Onpenenenne 6. IIpousBemenmem mampuuv, A,,xp, MG CKAAAD
A € K naswvsaemes mampuua Bo,wn = A - Ay, 20emenmot xomopoti
umerom 6ud



11.4. Marpu4ynble onepanun: yMHOXKE€HUE MaTPUILbI Ha
4HUCJIO

Onpenenenne 6. IIpousBemenmem mampuuv, A,,xp, MG CKAAAD
A € K naswvsaemes mampuua Bo,wn = A - Ay, 20emenmot xomopoti
umerom 6ud b;j =



11.4. Marpu4ynble onepanun: yMHOXKE€HUE MaTPUILbI Ha
4HUCJIO

Onpenenenne 6. IIpousBemenmem mampuuv, A,,xp, MG CKAAAD
A € K naswvsaemes mampuua Bo,wn = A - Ay, 20emenmot xomopoti
umerom eud bjj = X - ajj.

CimikoM MHOro cjioB. Heyob6HO KOHCIIEKTUPOBATD.



11.4. Marpu4ynble onepanun: yMHOXKE€HUE MaTPUILbI Ha
4HUCJIO

Onpenenenne 6. B, = XA, & b = Aayj.



11.4. Marpu4ynble onepanun: yMHOXKE€HUE MaTPUILbI Ha
4HUCJIO

Onpenenenne 6. B, = XA, & b = Aayj.

Hanpumep, eciin Bce ajieMeHTbI TaOJIUIbI TIPEJICTaBISIIOT co00i 3HaTe-
HUsI HEKOTOPOIl BEJINUKMHBI, YKA3aHHbIE, IIPEJIIIOJI0KNAM, B MeTpax, TO JIJIsI
TOI0, YTOOBI IOJIYUNTh TabJIAILY, B KOTOPOIl BCe 9TH 3HAUEHUs OYIYT yKa-
3aHbI B CAHTHMETPaX, HAJI0 UCXOHYI0 MATPUIY YMHOKHUTH Ha IHUCIO (TO
ecthb ckagistp) 100.

Paccmorpers npumep?



I1.5. CBoiicTBa CYMMUPOBaHNA MaTPUIl 1 YMHO2KCHUM
MaTpunbl Ha 9M1CJIO

[lepeancium n JoKazKeM OCHOBHBIE CBONCTBa Ollepalllil «CyMMHUPOBa~
HUE MaTPHUIl» U «IIPOU3BEJICHIE MaTPHILbI Ha CKaIdp». 3jaecb A, B, ... —
MaTPUIBI COOTBETCTBYIONIEN PA3MEPHOCTH, A, [, ... — UYUCTIA.



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

1. Apscn + Biuxn = Bixn + Apxn (KOMMYTATHBHOCTD CJIOYKEHUST MAT-
puI);



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

1. Apscn + Biuxn = Bixn + Apuxn (KOMMYTATHBHOCTE CJIOKEHUS );

2. (Amxn + Bmxn) + men — Amxn + (Bmxn + men) (aCCOHMaTMB‘
HOCTDb CJIOZKEHUA M&TpHH),



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

1. Apscn + Biuxn = Bixn + Apuxn (KOMMYTATHBHOCTE CJIOKEHUS );
2. (Amxn + Bmxn) + men — Amxn + (Bmxn + men) (aCCOHMaT-);

3. Apxn + Omsn = Aunxrn (CyTiecTBOBaHUE HYJIEBOTO JIEMEHTA B aIred-
pe MaTpHuIL);



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

1. Apscn + Biuxn = Bixn + Apuxn (KOMMYTATHBHOCTE CJIOKEHUS );
2. (Amxn + Bmxn) + men — Amxn + (Bmxn + men) (aCCOHMaT-);
3. Axn + 0 = Aunxn (CyTieCTBOBaHIE HYJIEBOTO 9JIEMEHTA);

4. Apscn + (—Auxn) = Oy (CyTecTBOBaHEE TPOTUBOIOIOZKHOTO DJ1€-
MEHTa B aJredbpe MaTpHIl);



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

1. Apscn + Biuxn = Bixn + Apuxn (KOMMYTATHBHOCTE CJIOKEHUS );
2. (Amxn + Bmxn) + men — Amxn + (Bmxn + men) (aCCOHMaT-);
3. Axn + 0 = Aunxn (CyTieCTBOBaHIE HYJIEBOTO 9JIEMEHTA);

4. Apscn + (—Aunxn) = Oy (CyTecTBOBaHIE TPOTHBOIOJIOZKHOTO);

5. )\(Amxn + Ban) — >\Am><n + )\Bmxna



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

 Apsn + Boixn = Bk + Auxn (KOMMYTATHBHOCTE CJIOKEHUS );
. (Amxn + Bmxn) + men = Amxn + (Bmxn + men) (aCCOHMaT-);

cApsen F O = Ay (CyIIECTBOBaHNE HYJIEBOTO 9JIEMEHTA);

(A A = AA + pA;

1
2
3
4. Apscn + (—Aunxn) = Oy (CyTecTBOBaHIE TPOTHBOIOJIOZKHOTO);
5!
6



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

 Apsn + Boixn = Bk + Auxn (KOMMYTATHBHOCTE CJIOKEHUS );
(Apsen + Biuxn) + Coin = Apxn + (Binsn + Cruxen) (acconuar. );
mxn T Omxn = Apmxn (CylecTBOBaHIE HYJIEBOTO JIEMEHTA);

A
Asn + (—Apsn) = Oy (CymiecTBOBaHME MTPOTHBOTIOIOKHOTO);

)\(Aan _|_ Bmxn) — >\Am><n _|_ ABan;

S N



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

 Apsn + Boixn = Bk + Auxn (KOMMYTATHBHOCTE CJIOKEHUS );
(Apsen + Biuxn) + Coin = Apxn + (Binsn + Cruxen) (acconuar. );
Axn + 0msn = Asnxy (CyTiecTBOBaHIE HYJIEBOTO 9JIEMEHTA);
Asn + (—Apsn) = Oy (CymiecTBOBaHME MTPOTHBOTIOIOKHOTO);
AMALxn + Bisn) = AMuicn + ABixa;

A+ A = MA + pA;

(A A = A(pA):;

1-A=A;

e N N



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

 Apsn + Boixn = Bk + Auxn (KOMMYTATHBHOCTE CJIOKEHUS );
(Apsen + Biuxn) + Coin = Apxn + (Binsn + Cruxen) (acconuar. );
Axn + 0msn = Asnxy (CyTiecTBOBaHIE HYJIEBOTO 9JIEMEHTA);

Asn + (—Apsn) = Oy (CymiecTBOBaHME MTPOTHBOTIOIOKHOTO);

)\(Aan _|_ Bmxn) — >\Am><n _|_ ABan;
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I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

1. Apixn + Biisn = Bisn + Avisn (KOMMYTATUBHOCTD CJIOZKEHHUS );

2. (Apxn +Brxn) + Coixn = Apxn + (Bixn + Cruxn) (accormar. );
3. Avisn + O = Axy, (CymecTBOBAHME HYJIGBOTO SJIEMEHTA);

4. Aisn + (—Asixn) = Opuxn (CylliecTBOBaHUE TIPOTUBOIIOIOAKHOTO);
5. MApxn + Bmxa) = My + ABpuxn;

6. A+ u)A =)MA + uA;

7. (A)A = A (pA);

8. 1.-A—A;

9.0-A=0.

OTH cBOiCTBA 0000IIAIOTCA B MOHSITHU «/IHCIHOC [TPOCTPAHCTBOY.



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

1. Apixn + Biisn = Bisn + Avisn (KOMMYTATUBHOCTD CJIOZKEHHUS );

2. (Apxn +Brxn) + Coixn = Apxn + (Bixn + Cruxn) (accormar. );
3. Avisn + O = Axy, (CymecTBOBAHME HYJIGBOTO SJIEMEHTA);

4. Aisn + (—Asixn) = Opuxn (CylliecTBOBaHUE TIPOTUBOIIOIOAKHOTO);
5. MApxn + Bmxa) = My + ABpuxn;

6. A+ u)A =)MA + uA;

7. (A)A = A (pA);

8. 1-A—A:

9.0-A=0.

Jloka3zaTeabCcTBA.



I1.5. CpoiicTBa CyMMUPOBaHUSI MATPUIL M YMHOXKEHUSI
MaTpunbl Ha 9M1CJIO
A + Bisin = Bixn + Apsn (KOMMYTATHBHOCTD CJIOZKEHUS );
Jloka3zareabcTBo. [enepavyus dokazamenvemea. Mbl loKasbiBaeM



I1.5. CpoiicTBa CyMMUPOBaHUSI MATPUIL M YMHOXKEHUSI
MaTpunbl Ha 9M1CJIO
A + Bisin = Bixn + Apsn (KOMMYTATHBHOCTD CJIOZKEHUS );
HokazaresbcTBO. [enepayus dokasamenvemea. Mbl  JTOKa3bIBAEM
TEOPEMY-UMILIUKALIIO: ECAl. ..



I1.5. CpoiicTBa CyMMUPOBaHUSI MATPUIL M YMHOXKEHUSI
MaTpunbl Ha 9M1CJIO
A + Bisin = Bixn + Apsn (KOMMYTATHBHOCTD CJIOZKEHUS );
JokazareabcTBO. [enepauyus doxasamesvemea. Mbl  JJOKa3biBa-
eM TeOpPeMY-UMILTUKAIMIO: ecAt Axn, U Buxn — Mmampuuys, mo
Amxn + Bmxn — Bmxn + Amxn-



I1.5. CpoiicTBa CyMMUPOBaHUSI MATPUIL M YMHOXKEHUSI
MaTpunbl Ha 9M1CJIO
A + Bisin = Bixn + Apsn (KOMMYTATHBHOCTD CJIOZKEHUS );
JokazareabcTBO. [enepauyus doxasamesvemea. Mbl  JJOKa3biBa-
eM TeOpPeMY-UMILTUKAIMIO: ecAt Axn, U Buxn — Mmampuuys, mo
A, xn+ Boxn = Boxn + Anxn. Hano noxkazarn



I1.5. CpoiicTBa CyMMUPOBaHUSI MATPUIL M YMHOXKEHUSI
MaTpunbl Ha 9M1CJIO
A + Bisin = Bixn + Apsn (KOMMYTATHBHOCTD CJIOZKEHUS );
JokazareabcTBO. [enepauyus doxasamesvemea. Mbl  JJOKa3biBa-
eM TeOpPeMY-UMILTUKAIMIO: ecAt Axn, U Buxn — Mmampuuys, mo
A, n+ Boxn = Boisn + Anxn. Hajio nokazarh paBeHcTBO.




I1.5. CpoiicTBa CyMMUPOBaHUSI MATPUIL M YMHOXKEHUSI
MaTpunbl Ha 9M1CJIO
A + Bisn = Brixn + Axn (KOMMYTATHBHOCTD CJIOYKEHUS );
JokazareabcTBO. [enepauyus doxasamesvemea. Mbl  JJOKa3biBa-
eM TeOpPeMY-UMILTUKAIMIO: ecAt Axn, U Buxn — Mmampuuys, mo
A, n+ Boxn = Boisn + Anxn. Hajio nokazarh paBeHcTBO.

EcTb Tpr ocHOBHBIX crocoba jloKazare/ibLecTBa paperncTsa L = R:



I1.5. CpoiicTBa CyMMUPOBaHUSI MATPUIL M YMHOXKEHUSI
MaTpunbl Ha 9M1CJIO
A + Bisn = Brixn + Axn (KOMMYTATHBHOCTD CJIOYKEHUS );
JokazareabcTBO. [enepauyus doxasamesvemea. Mbl  JJOKa3biBa-
eM TeOpPeMY-UMILTUKAIMIO: ecAt Axn, U Buxn — Mmampuuys, mo
A, n+ Boxn = Boisn + Anxn. Hajio nokazarh paBeHcTBO.

EcTb Tpr ocHOBHBIX crocoba jloKazare/ibLecTBa paperncTsa L = R:

® METOJl IKBUBANCHMHBLT NPeodPa306aHuti, KOTOPbII CBOJUTCA K TOMY,
YTO JIEBYIO U 1IPABYIO YaCTh TOXKJIECTBEHHBIMU MU «OJJHOBPEMEHHbI-
MU» B3aUMHO OJHO3HAYHBIMU IIPEOOPA30BaHUSIMKI IIPUBOJUM K OJTHO-
MYy U TOMY K€ BUJLY;



I1.5. CpoiicTBa CyMMUPOBaHUSI MATPUIL M YMHOXKEHUSI
MaTpunbl Ha 9M1CJIO
A + Bisn = Brixn + Axn (KOMMYTATHBHOCTD CJIOYKEHUS );
JokazareabcTBO. [enepauyus doxasamesvemea. Mbl  JJOKa3biBa-
eM TeOpPeMY-UMILTUKAIMIO: ecAt Axn, U Buxn — Mmampuuys, mo
A, n+ Boxn = Boisn + Anxn. Hajio nokazarh paBeHcTBO.

EcTb Tpr ocHOBHBIX crocoba jloKazare/ibLecTBa paperncTsa L = R:
® METOJI IKBUBANAECHMMHLL NPEOOPA306aHUT;

® MeToJl ceedenus k deym nepasencmeam: ecan L m R — ducia, 7o U3
L < RulL > Rcnenyer L = R; apajiornuno, eciu L u R — MHO»XKe-
crBa, Tous L C Ru L O R cnenyer L = R;



I1.5. CpoiicTBa CyMMUPOBaHUSI MATPUIL M YMHOXKEHUSI
MaTpunbl Ha 9M1CJIO
A + Bisn = Brixn + Axn (KOMMYTATHBHOCTD CJIOYKEHUS );
JokazareabcTBO. [enepauyus doxasamesvemea. Mbl  JJOKa3biBa-
eM TeOpPeMY-UMILTUKAIMIO: ecAt Axn, U Buxn — Mmampuuys, mo
A, n+ Boxn = Boisn + Anxn. Hajio nokazarh paBeHcTBO.

EcTb Tpr ocHOBHBIX crocoba jloKazare/ibLecTBa paperncTsa L = R:
® METO/[ IKEUBANEHMHLIL NPEOOPA308aAHUL;
® METOJl c8edenua K J8YM HEPaBeHCMBEaM.

® METOL 0 NpomueHozo.



I1.5. CpoiicTBa CyMMUPOBaHUSI MATPUIL M YMHOXKEHUSI
MaTpunbl Ha 9M1CJIO
A + Bisin = Bixn + Apsn (KOMMYTATHBHOCTD CJIOZKEHUS );
JokazareabcTBO. [enepauyus doxasamesvemea. Mbl  JJOKa3biBa-
eM TeOpPeMY-UMILTUKAIMIO: ecAt Axn, U Buxn — Mmampuuys, mo
A, n+ Boxn = Boisn + Anxn. Hajio nokazarh paBeHcTBO.

EcTb Tpr ocHOBHBIX crocoba jloKazare/ibLecTBa paperncTsa L = R:
® METO/[ IKEUBANEHMHLIL NPEOOPA308aAHUL;

® METOJl c8edenua K J8YM HEPaBeHCMBEaM.

® METO[ 0M NPOMUBHO20.

Bropoii criocod B JaHHOM ciiydae HPUMEHUTh HeJib3sl, TaK KaK Ha MHOZKe-
CTBE MaTPUIL Mbl He BBesn oTHomeHne <. MeToJl «OT IPOTUBHOIO» MbI
OOBIYHO TIPUMEHSIEM B «0e3BLIXOJHOI cuTyaruns. [losTomy monpobyem
IPUMEHUTH METOJ, ajiredpandecKux npeodpasoBaHuii.



I1.5. CpoiicTBa CyMMUPOBaHUSI MATPUIL M YMHOXKEHUSI
MaTpunbl Ha 9M1CJIO
A + Bisin = Bixn + Apsn (KOMMYTATHBHOCTD CJIOZKEHUS );
JokazareabcTBO. [enepauyus doxasamesvemea. Mbl  JJOKa3biBa-
eM TeOpPeMY-UMILTUKAIMIO: ecAt Axn, U Buxn — Mmampuuys, mo
A, n+ Boxn = Boisn + Anxn. Hajio nokazarh paBeHcTBO.

EcTb Tpr ocHOBHBIX crocoba jloKazare/ibLecTBa paperncTsa L = R:
® METO/[ IKEUBANEHMHLIL NPEOOPA308aAHUL;

® METOJl c8edenua K J8YM HEPaBeHCMBEaM.

® METO[ 0M NPOMUBHO20.

B JaHHOM CJjly4da€e MOXKHO IIPpOCTO BbIYUC/IUTL JIEBYIO YaCTb MW 1Ipa-
BYIO 9aCThb [JOKa3bIBAEMOI'O PaBEHCTBa, 1M IIOTOM C IIOMOIIbIO M3BECTHBIX
CBOJICTB CJIOYKEHUS YMCeJI JOKa3aTb, 9TO IIOJIYyYa€TCA OJdHa 1 Ta 2KE MaT-

pula.



I1.5. CpoiicTBa CyMMUPOBaHUSI MATPUIL M YMHOXKEHUSI
MaTpunbl Ha 9M1CJIO
A + Bisin = Bixn + Apsn (KOMMYTATHBHOCTD CJIOZKEHUS );
JokazareabcTBO. [enepauyus doxasamesvemea. Mbl  JJOKa3biBa-
eM TeOpPeMY-UMILTUKAIMIO: ecAt Axn, U Buxn — Mmampuuys, mo
A, n+ Boxn = Boisn + Anxn. Hajio nokazarh paBeHcTBO.

EcTb Tpr ocHOBHBIX crocoba jloKazare/ibLecTBa paperncTsa L = R:
® METO/[ IKEUBANEHMHLIL NPEOOPA308aAHUL;

® METOJl c8edenua K J8YM HEPaBeHCMBEaM.

® METO[ 0M NPOMUBHO20.

Ob0o3HaYMM MATPUILY B JIEBOI YaCTU JIOKA3bIBAEMOI'O PABEHCTBA depes3
Lynsn (01 cioa left): Lysn = Apsn + Bxan. [lpaByto gacts obo3uadmm,
COOTBETCTBEHHO, Yepe3 Fxn: Rmxn = Bimxn + Amxn.



I1.5. CpoiicTBa CyMMUPOBaHUSI MATPUIL M YMHOXKEHUSI
MaTpunbl Ha 9M1CJIO
A + Bisin = Bixn + Apsn (KOMMYTATHBHOCTD CJIOZKEHUS );
JokazareabcTBO. [enepauyus doxasamesvemea. Mbl  JJOKa3biBa-
eM TeOpPeMY-UMILTUKAIMIO: ecAt Axn, U Buxn — Mmampuuys, mo
A, n+ Boxn = Boisn + Anxn. Hajio nokazarh paBeHcTBO.

EcTb Tpr ocHOBHBIX crocoba jloKazare/ibLecTBa paperncTsa L = R:
® METO/[ IKEUBANEHMHLIL NPEOOPA308aAHUL;

® METOJl c8edenua K J8YM HEPaBeHCMBEaM.

® METO[ 0M NPOMUBHO20.

CortacHo OIpeJIe/IeHNI0 CyMMbI MaTPHIL, JIeMEHT MaTPUIlbl L orpejiesi-
ercd paBeHCcTBOM [;; = a;j + b;;. Jdna marpunbl R umeeM 1y = b + a;j.
Ho ciiokenne qmcess KOMMYTATUBHO, [IO3TOMY II0JIyUaeM



I1.5. CpoiicTBa CyMMUPOBaHUSI MATPUIL M YMHOXKEHUSI
MaTpunbl Ha 9M1CJIO
A + Bisn = Brixn + Axn (KOMMYTATHBHOCTD CJIOYKEHUS );
JokazareabcTBO. [enepauyus doxasamesvemea. Mbl  JJOKa3biBa-
eM TeOpPeMY-UMILTUKAIMIO: ecAt Axn, U Buxn — Mmampuuys, mo
A, n+ Boxn = Boisn + Anxn. Hajio nokazarh paBeHcTBO.

EcTb Tpr ocHOBHBIX crocoba jloKazare/ibLecTBa paperncTsa L = R:
® METO/[ IKEUBANEHMHLIL NPEOOPA308aAHUL;

® METOJl c8edenua K J8YM HEPaBeHCMBEaM.

® METO[ 0M NPOMUBHO20.

lz'j = Qjj + bz'j = bij + a;j = 1.



I1.5. CpoiicTBa CyMMUPOBaHUSI MATPUIL M YMHOXKEHUSI
MaTpunbl Ha 9M1CJIO
A + Bisin = Bixn + Apsn (KOMMYTATHBHOCTD CJIOZKEHUS );
JokazareabcTBO. [enepauyus doxasamesvemea. Mbl  JJOKa3biBa-
eM TeOpPeMY-UMILTUKAIMIO: ecAt Axn, U Buxn — Mmampuuys, mo
A, n+ Boxn = Boisn + Anxn. Hajio nokazarh paBeHcTBO.

EcTb Tpr ocHOBHBIX crocoba jloKazare/ibLecTBa paperncTsa L = R:
® METOJ IKBUBAACHIMHIT NPEOOPA30EAHUIL;
® METOJl c8edenua K 08YM HEPaBeEHCMBAM.
® METOJI 0OM NPOMUBHO20.
lz'j = Qjj + bij = bij + ajj = 1.
B 1anHOM 1pumMepe Ha dTalle reHepalui Mbl PaKTUIEeCKU Oy UILIN YIKe

oopMJIEHHOE JI0KA3aTe/ILCTBO, HEOOXOAMMO JINIIL YIaJUTh «IIOCTOPOH-
HUE PACCYKJICHUT>.



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

1. Apixn + Biisn = Bisn + Avisn (KOMMYTATUBHOCTD CJIOZKEHHUS );

2. (Apxn +Brxn) + Coixn = Apxn + (Bixn + Cruxn) (accormar. );
3. Avisn + O = Axy, (CymecTBOBAHME HYJIGBOTO SJIEMEHTA);

4. Aisn + (—Asixn) = Opuxn (CylliecTBOBaHUE TIPOTUBOIIOIOAKHOTO);
5. MApxn + Bmxa) = My + ABpuxn;

6. A+ u)A =)MA + uA;

7. (A)A = A (pA);

8. 1.-A—A;

9.0-A=0.

JloKazKkeM acCOMaTUBHOCTD:

lij =



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

1. Apixn + Biisn = Bisn + Avisn (KOMMYTATUBHOCTD CJIOZKEHHUS );

2. (Apxn +Brxn) + Coixn = Apxn + (Bixn + Cruxn) (accormar. );
3. Avisn + O = Axy, (CymecTBOBAHME HYJIGBOTO SJIEMEHTA);

4. Aisn + (—Asixn) = Opuxn (CylliecTBOBaHUE TIPOTUBOIIOIOAKHOTO);
5. MApxn + Bmxa) = My + ABpuxn;

6. A+ u)A =)MA + uA;

7. (A)A = A (pA);

8. 1.-A—A;

9.0-A=0.

JloKazKkeM acCOMaTUBHOCTD:

l@'j = (CLZ']' + blj) + Cz’j =



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

1. Apixn + Biisn = Bisn + Avisn (KOMMYTATUBHOCTD CJIOZKEHHUS );

2. (Apxn +Brxn) + Coixn = Apxn + (Bixn + Cruxn) (accormar. );
3. Avisn + O = Axy, (CymecTBOBAHME HYJIGBOTO SJIEMEHTA);

4. Aisn + (—Asixn) = Opuxn (CylliecTBOBaHUE TIPOTUBOIIOIOAKHOTO);
5. MApxn + Bmxa) = My + ABpuxn;

6. A+ u)A =)MA + uA;

7. (A)A = A (pA);

8. 1.-A—A;

9.0-A=0.

JloKazKkeM acCOMaTUBHOCTD:

lz’j = (CLZ']' + bU) + Cijj = Q45 + (bU + Cz’j) =



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

1. Apixn + Biisn = Bisn + Avisn (KOMMYTATUBHOCTD CJIOZKEHHUS );

2. (Apxn +Brxn) + Coixn = Apxn + (Bixn + Cruxn) (accormar. );
3. Avisn + O = Axy, (CymecTBOBAHME HYJIGBOTO SJIEMEHTA);

4. Aisn + (—Asixn) = Opuxn (CylliecTBOBaHUE TIPOTUBOIIOIOAKHOTO);
5. MApxn + Bmxa) = My + ABpuxn;

6. A+ u)A =)MA + uA;

7. (A)A = A (pA);

8. 1.-A—A;

9.0-A=0.

JloKazKkeM acCOMaTUBHOCTD:

lij = (CLZ']' + bij) + Cijj = Q45 + (bij + Cz’j) = Tij-



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

1. Apisn + Bisxn = Bisen + A (KOMMYTATHBHOCTD CIIOZKEHHS ) ;

2. (A + Busen) + Coen = Apn + (B + Coun) (cCOMIAT);
3. Ascn + O = Ay (CyTiecTBOBaHME HYJIEBOIO SJIEMEHTA);

4. Asn + (—Asixn) = Opxn (CyTiecTBOBaHME TIPOTHBOIIOIOXKHOTO);
5. A Amxn + Bixn) = AMonsn + ABosn:

6. (A4 n)A = A + pA;

7. (M)A = A (uA);

8. 1-A=A;

9.0-A=0.

JloKazkeM accoIMaTUBHOCTD:
l@'j = (az-j + sz) + Cij = a5 + (b@] + Cij) = Tj.
(Amxn + Bmxn) + men — Amxn + (Bmxn + men)-



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

1. Apixn + Biisn = Bisn + Avisn (KOMMYTATUBHOCTD CJIOZKEHHUS );

2. (Apxn +Brxn) + Coixn = Apxn + (Bixn + Cruxn) (accormar. );
3. Avisn + O = Axy, (CymecTBOBAHME HYJIGBOTO SJIEMEHTA);

4. Aisn + (—Asixn) = Opuxn (CylliecTBOBaHUE TIPOTUBOIIOIOAKHOTO);
5. MApxn + Bmxa) = My + ABpuxn;

6. A+ u)A =)MA + uA;

7. (A)A = A (pA);

8. 1.-A—A;

9.0-A=0.

IIpuBejieMm eme J10Ka3aTeJIbCTBO CBOIICTBA O CJIOXKEHUT MATPHIL

AMA +B)=)A+ )\B.



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

1. Apixn + Biisn = Bisn + Avisn (KOMMYTATUBHOCTD CJIOZKEHHUS );

2. (Apxn +Brxn) + Coixn = Apxn + (Bixn + Cruxn) (accormar. );
3. Avisn + O = Axy, (CymecTBOBAHME HYJIGBOTO SJIEMEHTA);

4. Aisn + (—Asixn) = Opuxn (CylliecTBOBaHUE TIPOTUBOIIOIOAKHOTO);
5. MApxn + Bmxa) = My + ABpuxn;

6. A+ u)A =)MA + uA;

7. (A)A = A (pA);

8. 1.-A—A;

9.0-A=0.

lz’j = )\dzj =\ (Clz'j + bZ]) = )\azj + )\sz
Tij = fij + Gij = )\aij + )\bij = ZU



I1.5. CBoiicTBa cyMMupoBaHus MaTPUIl 1 YMHOXKEHNS
MaTPUIIbl HA YMCJIO

1. Apixn + Biisn = Bisn + Avisn (KOMMYTATUBHOCTD CJIOZKEHHUS );

2. (Apxn +Brxn) + Coixn = Apxn + (Bixn + Cruxn) (accormar. );
3. Avisn + O = Axy, (CymecTBOBAHME HYJIGBOTO SJIEMEHTA);

4. Aisn + (—Asixn) = Opuxn (CylliecTBOBaHUE TIPOTUBOIIOIOAKHOTO);
5. MApxn + Bmxa) = My + ABpuxn;

6. A+ u)A =)MA + uA;

7. (A)A = A (pA);

8. 1.-A—A;

9.0-A=0.

Taxum obpaszoM,
AMA+B)=L=R=M)A+ B,

YTO W TPeOOBAJIOCH JI0KA3aTD.



I1.6. MarpuyuHnble onepalu: Mponu3BeleHNEe MaTPUI]

P&CCMOTpeHHbIe BbIIIE Ollepalrn 6bIJH/I «ecTecTBeHHBbIMIY. B oTyimune
OT HUX PACCMOTPEHHAas HUZKE Ollepaliud «IIPOU3BeJICHUE MATPUILy TaKO
HE KazKeTCd, B BCAKOM CJIy4dae, Ha HepBbIﬁ B3IVIA .



I1.6. MarpuyuHnble onepalu: Mponu3BeleHNEe MaTPUI]

Onpenenenne 7. [lycmv A — mampuya pazmeprocmu p X n, B —
MAMPUYE pasmeprocmu n X q. Toeda mpon3BeaenueM marpuii A u B
naswveaemes mampuua C = AB, xomnonermo, xomopoti onpedeasromcs
PABEHCMBAMU

n
Cij = Z aikbkj = ailblj + aigbgj + ...+ Cbmbnja (1>
k=1

edet € {1,2,...,p}, j€{1,2,...,q}.
Dy-y, KaK «MHOTO OYKaB...»



I1.6. MarpuyuHnble onepalu: Mponu3BeleHNEe MaTPUI]

Onpenenenne 7.

n
Coxg = ApunBuxg & cij = Y aumbyy = anbyj + apboj + ... + inby;.
k=1

Hpyroe jeJio!



I1.6. MarpuyuHnble onepalu: Mponu3BeleHNEe MaTPUI]

Onpenenenne 7.

n
Cpxg = ApxnBnxg & cij = Z aipbgj = b1y + aigbaj + . .. + ainbyy.
k=1

Ha pmc.1 noapobHO pacnucaH MPONECC BbIYUCIEHUS IIPOU3BEIeHUs

(23)(75)



I1.6. MarpuyuHnble onepalu: Mponu3BeleHNEe MaTPUI]

2 2
Cij = ) irbj, cii = ), aigbpr = anby + aigba, (1)
k=1 k=1
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Puc. 1. Ilpumep BbIuuc/eHns IPOU3BEJICHUSA MATPUIL. 3/1eCh CUMBOJI ® 0003HAYaeT aprudMeTuIecKoe
BbIpaXkKeHre, 3Ha9eHrne KOTOPOro HAC B JIAHHBIN MOMEHT He WHTEPECYeT.
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2 2
= > aibi;, cia = Y a1pbra = ai1bia + a12b9, (1)
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BbIpaXKeHre, 3Ha9eHne KOTOPOro HAC B JIAHHBIM MOMEHT He WHTEPECYeT.
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2 2

Cij = ) irbj, Co1 = ), aokbr1 = asnbiy + asnba, (1)
k=1 =1
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BbIpaXKeHre, 3Ha9eHne KOTOPOro HAC B JIAHHBIM MOMEHT He WHTEPECYeT.
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Cij = i az’kbkja €22 = i aobra = a21b12 + a2baa, (1)

k=1 k=1
(2 - GDE-(r ) )
(2GR0 1 ()
(2 - EDED(oder © )-(50)
U = (=) ) - coora) = (020

Puc. 1. Ilpumep BbIunc/I€Hns IPOU3BEJICHUS MATPUIL. 3/1eCh CUMBOJI ® 0003HAYaeT aprudMeTnIecKoe
BbIpaXKeHre, 3Ha9eHne KOTOPOro HAC B JIAHHBIM MOMEHT He WHTEPECYeET.
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Puc. 1. IIpumep BblunceHus npou3BeieHus MaTPUIL. 3J1eCh CUMBOJI @ 0003HAYAeT apudMeTHIecKoe
BbIpazkeHue, 3HaueHe KOTOPOI'o HAaC B JIAHHBIIT MOMEHT He MHTepecyer.



I1.6. MarpuyuHnble onepalu: Mponu3BeleHNEe MaTPUI]
Brorancienne [IpousBeJACHNA MaTpUl MOXKHO TaKzKe€ IIPOUJIJIIOCTPUPO-
BaTh PUCYHKOM, Ha, KOTOPOM M300ParkeH IPOIECC BHIYUCICHUS S/IeMEHTa,

cij MaTpulbl Cpyxp = Ay B

( by,

n
1 i1 Q2 Qi3 ... Qin Zaipbpj SRR )

Boumoanum ynpakaeHns !



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL

1. Boobie rosopsi, AB # BA, 10 ecTb yMHOXKeHIE MATPHUI, HEKOMMY-
TaTuBHO. Kak jokazarn?
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1. Boobie rosopsi, AB # BA, 10 ecTb yMHOXKeHIE MATPHUI, HEKOMMY-
TaTuBHO. [Ipumep:
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1. Boobie rosopsi, AB # BA, 10 ecTb yMHOXKeHIE MATPHUI, HEKOMMY-
TaTuBHO. [Ipumep:

(D))= -G )



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL

1. Boobie rosopsi, AB # BA, 10 ecTb yMHOXKeHIE MATPHUI, HEKOMMY-
TaTuBHO. [Ipumep:

(DCH=(2) =),



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL

1. Boobie rosopsi, AB # BA, 10 ecTb yMHOXKeHIE MATPHUI, HEKOMMY-
TaTuBHO. [Ipumep:

D)= =00,



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL

1. Boobmie rosopst, AB # BA (ymuo)keHne MaTpuii HEKOMMYTaTUB-
HO).

2. s toro, uro AB = 0 He caemyer, uto A =0 win B =0 (cymie-
cTBOBaHme jiesinTesiei nyisi). Kak jgokazars?



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL

1. Boobmie rosopst, AB # BA (ymuo)keHne MaTpuii HEKOMMYTaTUB-
HO).

2. s toro, uro AB = 0 He caemyer, uto A =0 win B =0 (cymie-
cTBOBaHme jiesinTesieit HyJist). [Tpumepsr:

) ) =00) Go)(e)=0)
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1. Boobmie rosopst, AB # BA (ymuo)keHne MaTpuii HEKOMMYTaTUB-
HO).

2. s toro, uro AB = 0 He caemyer, uto A =0 win B =0 (cymie-
CTBOBaHUE JieINTe el HyJIs).

3. A(AB) = (AA)B = A(\B):
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HO).
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I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL

1. Boobmie rosopst, AB # BA (ymuo)keHne MaTpuii HEKOMMYTaTUB-
HO).

2. s toro, uro AB = 0 He caemyer, uto A =0 win B =0 (cymie-
CTBOBaHUE JieINTe el HyJIs).

3. A(AB) = (AMA)B = A(AB);
4. (AB)C = A(BC) (acconnatuBHOCTD);
5, AB+C)=AB+AC; (A+B)C=AC+BC (aucrpubyrus-

HOCTB );



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL

L.

Boobre rosopsi, AB # BA (ymHOXKeHHe MaTpui, HEKOMMY TATHB-
HO).

. 3 toro, uto AB =0 ue caenyer, uto A =0 i B = 0 (cyre-

CTBOBAHNE JICJUTEICH HYyJIs).

AMAB) = (AMA)B = A(AB);

(AB)C = A(BC) (acconumatunBHoCTb);

AB+C)=AB+AC; (A+B)C=AC+BC (sucrpubyrus-

HOCTB );

A Enon = EponAmxn = Amsxns va€ Epyp = (5ij)kxk (CYHleCTBO-

BaHIe eJMHITHOIO 9JIEMEHTa B ajredpe MaTpuIL);



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL

L.

Boobre rosopsi, AB # BA (ymHOXKeHHe MaTpui, HEKOMMY TATHB-
HO).

. 3 toro, uto AB =0 ue caenyer, uto A =0 i B = 0 (cyre-

CTBOBAHNE JICJUTEICH HYyJIs).

. A(AB) = (AA)B = A(AB);
(AB)C = A(BC) (acconumatunBHoCTb);

. AB+C)=AB+AC; (A+B)C=AC+BC (aucrpubyrus-
HOCTB );

A Enon = EponAmxn = Amsxns va€ Epyp = (5ij)kxk (CYHleCTBO-

BaHIe eJMHITHOIO 9JIEMEHTa B ajredpe MaTpuIL);

7.0-A=0.



I1.7. CBoiicTBa nmpou3sBeaeHNsT MaTPUIL
ZLOK&B&TGJIBCTBO. Mupr npuBejgeM TOJIBKO J0Ka3aTe/JIbCTBO aCCO-
[NAaTUBHOCTHU OllEpalun YMHOZXKCHUA MaTpHUll, TO €CTb cBoiicTBO  4:

(AB)C = A(BC).



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)

JloKka3aTeabCTBO.



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)

Jloka3zaTeabCcTBO. Kak jj0kasaTh paBeHCTBO MaTPUIL!



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)
Jloka3zaTeabCcTBO. Kak jj0kasaTh paBeHCTBO MaTPUIL!
N3 olnpeaeJ/jieHnd MaTpuibl CJ/IeJyeT, 4TO HCL(?O npoecpumsv coena-
derue coomeemcemeyuUUT Koahhuuuenmos mampuy, 8 A€60tl U npasot
YaCcmALr 00Ka3v6aEM020 pasencmea.



I1.7. CBoiicTBa nmpou3sBeaeHNsT MaTPUIL
(AB)C = A(BC)

JlokazaTeabcTBO. Kak jjokazarh paBeHcTBO KO3MMOUIMeHToR?



I1.7. CBoiicTBa nmpou3sBeaeHNsT MaTPUIL
(AB)C = A(BC)
JlokazaTeabcTBO. Kak jjokazarh paBeHcTBO KO3MMOUIMeHToR?
[IpumMeHnM JI0Ka3aTeILCTBO IIPUBEIEHUEM K OJIMHAKOBOMY BUJIY BbIpa-
JKeHU# B JIEBOW U IIPaBOil YacTsX paBEHCTBA.



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)
HokazarenbctBo. [lonokum L = (AB)C, R = A(BC).



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)
HokazarenbctBo. [lonokum L = (AB)C, R = A(BC).
[Tycts D = AB, F = BC. Tora, 110 ompejiejieHnIO IIPON3Be1eHUs
MaTPUIL, ¢ OJJHOI CTOPOHBHI,

lij =
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HokazarenbctBo. [lonokum L = (AB)C, R = A(BC).
[Tycts D = AB, F = BC. Tora, 110 ompejiejieHnIO IIPON3Be1eHUs
MaTPUIL, ¢ OJJHOI CTOPOHBHI,

n
lij = E :dipcpj =
p=1



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)
HokazarenbctBo. [lonokum L = (AB)C, R = A(BC).
[Tycts D = AB, F = BC. Tora, 110 ompejiejieHnIO IIPON3Be1eHUs
MaTPUIL, ¢ OJJHOI CTOPOHBHI,

n m

n
lij = E :dipcpj = E , E :aiqbqp Cpj =
p=1

p=1 q=1



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)
HokazarenbctBo. [lonokum L = (AB)C, R = A(BC).
[Tycts D = AB, F = BC. Tora, 110 ompejiejieHnIO IIPON3Be1eHUs
MaTPUIL, ¢ OJJHOI CTOPOHBHI,

n m

n n m
lij = E :dipcpj = E , E :aiqbqp Cpj = E : E :aiqbqpcpj'
p=1

p=1 q=1 p=1 g=1



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)
HokazarenbctBo. [lonokum L = (AB)C, R = A(BC).
[Tycts D = AB, F = BC. Tora, 110 ompejiejieHnIO IIPON3Be1eHUs
MaTPUIL, ¢ OJJHOI CTOPOHBHI,

n

n m n m
lij = E :dipcpj = E , E :aiqbqp Cpj = E : E :aiqbqpcpj'
p=1 1

p=1 q= p=1 g=1

C Jipyroii CTOPOHBI,

Tijg =



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)
HokazarenbctBo. [lonokum L = (AB)C, R = A(BC).
[Tycts D = AB, F = BC. Tora, 110 ompejiejieHnIO IIPON3Be1eHUs
MaTPUIL, ¢ OJJHOI CTOPOHBHI,

n

n m n m
lij = E :dipcpj = E , E :aiqbqp Cpj = E : E :aiqbqpcpj'
p=1 q=1

p=1 p=1 g=1

C Jipyroii CTOPOHBI,

m
Tij = E aiufuj =
u=1



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)
HokazarenbctBo. [lonokum L = (AB)C, R = A(BC).
[Tycts D = AB, F = BC. Tora, 110 ompejiejieHnIO IIPON3Be1eHUs
MaTPUIL, ¢ OJJHOI CTOPOHBHI,

n n

n m m
lij = E :dipcpj = E , E :aiqbqp Cpj = E : E :aiqbqpcpj'
p=1 1

p=1 q= p=1 g=1

C Jipyroii CTOPOHBI,

m m n
Tijg = E aiufuj - E Ay, § buvcvj -
u=1 u=1 v=1



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)
HokazarenbctBo. [lonokum L = (AB)C, R = A(BC).

[Tycts D = AB, F = BC. Tora, 110 ompejiejieHnIO IIPON3Be1eHUs
MaTPUIL, ¢ OJJHOI CTOPOHBHI,

n

n m n m
lij = E :dipcpj = E , E :aiqbqp Cpj = E : E :aiqbqpcpj'
p=1 1

p=1 \ q= p=1 g=1
C Jipyroii CTOPOHBI,

n m

m m n
Tijg = E aiufuj - E Ay, § buvcvj — E § aiubuvcvj-
u=1 u=1 v=1

v=1 u=1



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)
HokazarenbctBo. [lonokum L = (AB)C, R = A(BC).

n n m n m
lij = E :dipcpj = E : E :aiqbqp Cpj = E : E :aiqbqpcpj-

p=1 ¢=1

m noom
Tij = E azufuj E iy E b wCvj | = E E az’ubuvcvj-
u=1

v=1 u=1
KaK N3BECTHO, MHJICKC CYMMHNPOBaHUA ABJIACTCHA «TJIYXUM», TO €CTb CbaK—

THUYECKHN €I'0 B BbIPpazKEHUN <«HET>.



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)
HokazarenbctBo. [lonokum L = (AB)C, R = A(BC).

n n m n m
lij = E :dipcpj = E : E :aiqbqp Cpj = E : E :aiqbqpcpj-

p=1 ¢=1

m noom
Tij = E azufuj E iy E b wCvj | = E E az’ubuvcvj-
u=1

v=1 u=1
KaK N3BECTHO, MHJICKC CYMMHNPOBaHUA ABJIACTCHA «TJIYXUM», TO €CTb CbaK—

THYECKH €0 B BhIDAKEHNU «HeT». Harpumep Beipaxkenue Y h; ot i ne
1=1

3 3
3aBUCUT, TaK Kak »  h; = hy+ho+hs = > h;.
i=1 =1



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)
HokazarenbctBo. [lonokum L = (AB)C, R = A(BC).

n n m n m
lij = E :dipcpj = E : E :aiqbqp Cpj = E : E :aiqbqpcpj-

p=1 q=1

v=1 u=1
HOE)TOMy MHAEKC CYMMHUPOBaHHMsA BCErJla MO2KHO M3MEHHUTD. HOﬂaFaH B

Tij = Z azufuj Z iy (Z buvcvj> — Z Z az’ubuvcvj-
u=1

BBIDAyKEHNU It 1755 U = ¢, UV = P, HOJIYIUM



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)
HokazarenbctBo. [lonokum L = (AB)C, R = A(BC).

n n m n m
lij = E :dipcpj = E : E :aiqbqp Cpj = E : E :aiqbqpcpj-

p=1 q=1

m noom
Tij = E azufuj E iy E b wCvj | = E E az’ubuvcvj-
u=1

v=1 u=1
HOE)TOMy MHAEKC CYMMHUPOBaHHMsA BCErJla MO2KHO M3MEHHUTD. HOﬂaFaH B
BbIpayKeHUU Jisl 75 U = ¢, UV = P, HOJIyUUM

m

n m
Tij = E :aiqqu = E :azq E :bpcpj = E ,E :aiqbqpcpj-

q=1 q=1 p=1 g=1



I1.7. CBoiicTBa mpousBeaeHUsS MaTPUIL
(AB)C = A(BC)
HokazarenbctBo. [lonokum L = (AB)C, R = A(BC).

n m

n
:E :dipcijE : E :a@q qp E :E :a%q qpCpj-
p=1

p=1 \ ¢=1 p=1 ¢=1

— Z azufuy Z Ay Z b wCvj | = Z Z aiubuvcvj-

v=1 u=1
HOE)TOMy NHJIEKC CyMMI/IpOBaHI/IH BcerJga MOZKHO HUSMEHUTD. HOH&F&H B
BBIDAzKEHNN /ISt 1755 U = ¢, U = P, HOJIYIIM

m m n n m
= E :aiqqu = E :aiq E :bqpcpj = E ,E :aiqbqpcpj-
q=1 q=1 p=1

p=1 g=1

3uaunt, l;; = ri;, To ectb R = L, uro u TpedoBajoch J10Ka3aTh.



I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
pun

Omnpenenenue 8. Mampuua B nazvieaemcs TpaHCIIOHUPOBAHHOMN &
mampuye A, mo ecmv A" = B mozda u moavko moeda, xoz20a bij = aj;.
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I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
pun

Omnpenenenue 8. Mampuua B nazvieaemcs TpaHCIIOHUPOBAHHOMN &
mampuye A, mo ecmv A" = B mozda u moavko moeda, xoz20a bij = aj;.
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I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
puiy

1 <1< m,
Afnxn:anm ~ ({12]_<TL =4 bij_aji)

CsBoiicTBa TpaHCIOHUPOBAHUSA

1. (M) = A (AY);



I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
puiy

Al =B, & ({ 1 2 ;?: = by = aﬁ-)
CsBoiicTBa TpaHCIOHUPOBAHUSA
1. (M) = A (AY);
2. (A+B) = A" + B



I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-

puil
<i<
Afnxn = anm ~ ({ ! o Z. =" — bij = CL]'Z')
CsBoiicTBa TpaHCIOHUPOBAHUSA
1. (M) = A (AY);
2. (A+B) = A" + B
3

(AB)! = B'A’ — rpancnonupoBamne «MeHsgeT MecTaMIy HOPSI0K CO-
MHOXKUTEJIEI.

JlokazarejbcTBa.



I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
pun

MbI npuBejieM JI0Ka3aTeIbCTBO TOJBKO CcBOiicTBa 3. OcrajibHble JIOKa-
3aTeJIbCTBa OCTaBJIAIOTCA YUTATE/IAM B Ka9€CTBE VIIPDAazKHEHU .



I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
puIy
MbI npuBejieM JI0Ka3aTeIbCTBO TOJBKO CcBOiicTBa 3. OcrajibHble JIOKa-
3aTeJIbCTBa OCTaBJIAIOTCA YUTATE/IAM B Ka9€CTBE VIIPDAazKHEHU .
Jloxasbisaem pasencrso (AB)! = B'A”,



I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
puIy

MbI npuBejieM JI0Ka3aTeIbCTBO TOJBKO CcBOiicTBa 3. OcrajibHble JIOKa-
3aTeJIbCTBa OCTaBJIAIOTCA YUTATE/IAM B Ka9€CTBE VIIPDAazKHEHU .

Jloxasbisaem pasencrso (AB)! = B'A”,

Crnocobbl JoKa3aTeJJbCTBA PaBEHCTBA!



I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
pun

MbI npuBejieM JI0Ka3aTeIbCTBO TOJBKO CcBOiicTBa 3. OcrajibHble JIOKa-
3aTeJIbCTBa OCTaBJIAIOTCA YUTATE/IAM B Ka9€CTBE VIIPDAazKHEHU .

Jloxasbisaem pasencrso (AB)! = B'A”,

Crnocobbl JoKa3aTeJJbCTBA PaBEHCTBA!

— aJiredpandecKue mpeodpasoBaHus;



I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
puil

MbI npuBejieM JI0Ka3aTeIbCTBO TOJBKO CcBOiicTBa 3. OcrajibHble JIOKa-
3aTeJIbCTBa OCTaBJIAIOTCA YUTATE/IAM B Ka9€CTBE VIIPDAazKHEHU .

Jloxasbisaem pasencrso (AB)! = B'A”,

Crnocobbl JoKa3aTeJJbCTBA PaBEHCTBA!

— aJiredpandecKue mpeodpasoBaHus;

— cBeJienne K HepaBencrBam L < R u L > R;



I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
puil

MbI npuBejieM JI0Ka3aTeIbCTBO TOJBKO CcBOiicTBa 3. OcrajibHble JIOKa-
3aTeJIbCTBa OCTaBJIAIOTCA YUTATE/IAM B Ka9€CTBE VIIPDAazKHEHU .

Jloxasbisaem pasencrso (AB)! = B'A”,

Crnocobbl JoKa3aTeJJbCTBA PaBEHCTBA!

— aJiredpandecKue mpeodpasoBaHus;

— cBeJienne K HepaBencrBam L < R u L > R;

— <OT IIPOTHUBHOI'O>.



I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
puIL

Mbr mpuBejieM JIoKa3aTeIbCTBO TOJBKO CBOficTBa 3. OcTalbHbIe JTOKA-
3aTeTHCTBA OCTAB/ISIOTCST TUTATEISIM B KATECTBE YIIPAZKHEHHUS.

Jloxasbisaem pasencrso (AB)! = B'A”,

[Tyctb A = Apym, B =B,,x,. He Oyiem «3sKkoHOMUTH Ha 000-
snadenusx»: nonoxkum L = (AB), R=DB'A’, C=AB, B'=U,
A=V,

lij = Cj; =



I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
puIL

Mbr mpuBejieM JIoKa3aTeIbCTBO TOJBKO CBOficTBa 3. OcTalbHbIe JTOKA-
3aTeTHCTBA OCTAB/ISIOTCST TUTATEISIM B KATECTBE YIIPAZKHEHHUS.

Jloxasbisaem pasencrso (AB)! = B'A”,

[Tyctb A = Apym, B =B,,x,. He Oyiem «3sKkoHOMUTH Ha 000-
snadenusx»: nonoxkum L = (AB), R=DB'A’, C=AB, B'=U,
A=V,

lij = ¢j; = E :ayp pi =



I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
puIL

Mbr mpuBejieM JIoKa3aTeIbCTBO TOJBKO CBOficTBa 3. OcTalbHbIe JTOKA-
3aTeTHCTBA OCTAB/ISIOTCST TUTATEISIM B KATECTBE YIIPAZKHEHHUS.

Jloxasbisaem pasencrso (AB)! = B'A”,

[Tyctb A = Apym, B =B,,x,. He Oyiem «3sKkoHOMUTH Ha 000-
snadenusx»: nonoxkum L = (AB), R=DB'A’, C=AB, B'=U,
A=V,

lij = ¢j; = E :ayp pi = = Tij-



I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
puIL

Mbr mpuBejieM JIoKa3aTeIbCTBO TOJBKO CBOficTBa 3. OcTalbHbIe JTOKA-
3aTeTHCTBA OCTAB/ISIOTCST TUTATEISIM B KATECTBE YIIPAZKHEHHUS.

Jloxasbisaem pasencrso (AB)! = B'A”,

[Tyctb A = Apym, B =B,,x,. He Oyiem «3sKkoHOMUTH Ha 000-
snadenusx»: nonoxkum L = (AB), R=DB'A’, C=AB, B'=U,
A=V,

m
lij = ¢j; = E :ayp pi = = E :Uipvpj = Tij.
p=1



I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
puIL

Mbr mpuBejieM JIoKa3aTeIbCTBO TOJBKO CBOficTBa 3. OcTalbHbIe JTOKA-
3aTeTHCTBA OCTAB/ISIOTCST TUTATEISIM B KATECTBE YIIPAZKHEHHUS.

Jloxasbisaem pasencrso (AB)! = B'A”,

[Tyctb A = Apym, B =B,,x,. He Oyiem «3sKkoHOMUTH Ha 000-
snadenusx»: nonoxkum L = (AB), R=DB'A’, C=AB, B'=U,
A=V,

lij = ¢j; = E :ayp pi = E :bjpap@ E :UZPUPJ = Tij.



I1.8. MarpuyHble onepaliu: TPaHCIIOHUPOBAHUE MaT-
puIL

Mbr mpuBejieM JIoKa3aTeIbCTBO TOJBKO CBOficTBa 3. OcTalbHbIe JTOKA-
3aTeTHCTBA OCTAB/ISIOTCST TUTATEISIM B KATECTBE YIIPAZKHEHHUS.

Jloxasbisaem pasencrso (AB)! = B'A”,

[Tyctb A = Apym, B =B,,x,. He Oyiem «3sKkoHOMUTH Ha 000-
snadenusx»: nonoxkum L = (AB), R=DB'A’, C=AB, B'=U,
A=V,

m m m
lij = ¢j; = E ajpby = E bjpay = E UipUy; = Tij.
p=1 p=1 p=1

Samedanue 1 (o xoavuax marpuu). /L4 1100020 HAMYPAALHO20 YUCAG T U
1106020 noaa' K mMnooicecmeo mMampuy, pasmeprocmu n X n ¢ koagdu-
yuenmamu ud K asasemes woav10M.

Y TBepkKIeHNEe OCTaeTCd BEPHBIM JlaKe B CIydae, eciau K — He 10Jie, a «BCETO JIUIIby» KOJIbIIO.



11.9. HekoTophle Bubl MaTpull, BbLIe/IgeMble C IIOMO-
IO Ollepaluii

P&CCMOTpeHHble Ooliepalunun I1103BOJIAIOT BbIAC/JIMTH HEKOTOPbLIE BazKHbBIC
BUJIbI omnepanuit. /s 3Toro mpuMeHnM CTpaTeruio NpPUuopuTeTHOIO
N3y4YeHNd IKCTPEMAJIbHbIX CUTYallUu.



11.9. HekoTophle Bubl MaTpull, BbLIe/IgeMble C IIOMO-
IO Ollepanuin

«KCTpeMaJibHbIe» CUTYallK ¢ ollepaliueil TPaHCIIOHNPOBAHMS 3apUK-
CupoOBaHbI B CJICAYIOIIUX OIIPpEaC/IECHNAX.



11.9. HekoTophle Bubl MaTpull, BbLIe/IgeMble C IIOMO-
IO Ollepanuin

Omnpenenenue 9. Mampuua A nasvieaemcs CAMMETPUIHON mozda u
moavko mozda, xo2da Al = A.



11.9. HekoTophle Bubl MaTpull, BbLIe/IgeMble C IIOMO-
IO Ollepanuin

Omnpenenenue 9. Mampuua A nasvieaemcs CAMMETPUIHON mozda u
moavko mozda, xo2da Al = A.

Omnpenenenne 10. Mampuya A nasvieaemes KOCOCUMMETPUIHOMN
wAU (AHTUCUMMETPUYHOM ) mozda u moavko moada, xozda A = —A.



11.9. HekoTophle Bubl MaTpull, BbLIe/IgeMble C IIOMO-
IO Ollepanuin

Omnpenenenue 9. Mampuua A nasvieaemcs CAMMETPUIHON mozda u
moavko mozda, xo2da Al = A.

Omnpenenenne 10. Mampuya A nasvieaemes KOCOCUMMETPUIHOMN
wAU (AHTUCUMMETPUYHOM ) mozda u moavko moada, xozda A = —A.

Omnpenenenne 11. [osopam, wmo mampuus, A v B KoMMyTHupyIor,

ecau AB = BA.



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )
3aMeTuM, 4TO omepalis YMHOXKEHIS MaTPUIL 00/1a/1aeT ellle 0JIHOM
OYeHb BayKHON 0cobeHHOCTHI0. 3adukcupyem B hopmysie (1) u3 orpe-
n
JleJIeHIsT IPOU3BE/IEHNs MATPUIL, B BbIpazkeHnu »  a;rbg; nomep 4. Ilpu

k=1
9TOM, KOI'JIa j HpoberaeT HOMepa BCeX CTOJOIOB MaTpuibl B, moaydaum

BCe KOMIIOHEHTHI 1-0if ¢cTpoku MaTpuibl A - B.



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

Takum 00pazoM, ecau t-myro cmpory Mampuuvt A ymHodcums Ha
mampuyy B, mo noaywum 6 mounocmu 1-myro cmpory mampuun, A - B

(CLH a12...a1n\ (Cll 012...61(1\

a1 A9o ... QA9p b11 b12 blq C21 C22 ... Coq
b21 b22 bgq .

a;1 a;o ... Qp Ci1 Ci2 ... Cig
but bz ... bug

\apl Clpg...apn) chl Cpg...Cpq)



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

AHAJIOrUYIHO U JIJIsl CTOJIONOB: ecAt MAMPUYy A ymrorcums Ha J-moit
cmonbey, mampuuv, B, mo noaywum 6 mournocmu j-muiti cmoabey, mam-
puus, A - B.



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

YMHOXKEHNE MaTpPHUIl «Ha MaKpOypPOBHE» — 3TO pasdHeHue IpoIecca
YMHOZKCHUA MaTPUIl Ha TPH ITalla:

IlepBblii: cBejenne yMHOXKEHHST MaTPUIl, K YMHOXKEHUIO MaTPHUIIbI-
CTPOKM Ha MaTPHUILY WJIM MaTPHUILI Ha MaTPUILY-CTOJIOEI;



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

YMHOXKEHNE MaTpPHUIl «Ha MaKpOypPOBHE» — 3TO pasdHeHue IpoIecca
YMHOZKCHUA MaTPUIl Ha TPH ITalla:

IlepBblii: cBejenne yMHOXKEHHST MaTPUIl, K YMHOXKEHUIO MaTPHUIIbI-
CTPOKM Ha MaTPHUILY WJIM MaTPHUILI Ha MaTPUILY-CTOJIOEI;

Bropoii: npejcrasienne mpousseeHns MaTpuIb-cTpokn A’ na Matpu-
ny B B Buje jumHeiiHoil KOMOMHAIMU CTPOK MaTpuilbl B ¢ Kowmiio-
HeHTaMn u3 A’ Wi npejicraBieHne IpousBeicHNsT MATPUIIbl A Ha
MaTpuiy-crosioer; B’ B Buje nnHeiinolt KoMOUHAIINE CTOJIOIOB MaT-
punbl A ¢ KoMnoHeHTaMn n3 B';



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

YMHOXKEHNE MaTpPHUIl «Ha MaKpOypPOBHE» — 3TO pasdHeHue IpoIecca
YMHOZKCHUA MaTPUIl Ha TPH ITalla:

IlepBblii: cBejenne yMHOXKEHHST MaTPUIl, K YMHOXKEHUIO MaTPHUIIbI-
CTPOKM Ha MaTPHUILY WJIM MaTPHUILI Ha MaTPUILY-CTOJIOEI;

Bropoii: npejcrasienne mpousseeHns MaTpuIb-cTpokn A’ na Matpu-
ny B B Buje jumHeiiHoil KOMOMHAIMU CTPOK MaTpuilbl B ¢ Kowmiio-
HeHTaMn u3 A’ Wi npejicraBieHne IpousBeicHNsT MATPUIIbl A Ha
MaTpuiy-crosioer; B’ B Buje nnHeiinolt KoMOUHAIINE CTOJIOIOB MaT-
punbl A ¢ KoMnoHeHTaMn n3 B';

Tpernii: «cimuBannes noydernbix crpok C; = A; - B uaun crosbuos

C;:A-BjBManI/IHyC:A-B.



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )
IlepBblii 3Tan: cBeenne YMHOXKEHUST MaTPUIL

ail a2 ... QAin bll b12 .. blk
as1 A9 ... QA9op b21 b22 C e bgk
m1 Am2 - .. Qmp bnl bn2 R bnk

K YMHOKECHUIO MaTPUIbI-CTPOKU Ha MATPUILY:

bir bi2 ... bik

b21 bgg bgk
(CLH ao ... CLm)

bui bp2 ... buk



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )
IlepBblii 3Tan: cBeenne YMHOXKEHUST MaTPUIL

ail a2 ... QAin bll b12 .. blk
as1 A9 ... QA9op b21 b22 C e bgk
m1 Am2 - .. Qmp bnl bn2 R bnk

N K YMHOYKEHNTIO MaTPHUIIbI Ha MaTPHUILY-CTOJIOEIT;

ailr aip ... Ain blj
as1 A9 ... A9p bgj

ami1 Am2 ... Amp bnj



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

BTopoii sTam: npejcrasiieHne Ipon3BeieHns MaTpulpl-cTpokn A’ na
MaTpuily B B Buzge JmHeitHo#l KoMOMHAIIUKM CTPOK MaTpuilbl B ¢ kowm-
nonentamu un3 A’ mam npejpcraBieHne npomsBejeHns MaTpHIbl A Ha
MaTpuiy-crosioer; B’ B Bujie jmHeiinoii KOMOUHAIMN CTOJIOIOB MATPUILLI
A ¢ xommonentamu u3 B':

bir bio ... buk

by by ... D
(Cil Cig...Cik):(aﬂ CLiQ...CLm> 21 22 2k =

bnl bn2 bnk



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

BTopoii sTam: npejcrasiieHne Ipon3BeieHns MaTpulpl-cTpokn A’ na
MaTpuily B B Buzge JmHeitHo#l KoMOMHAIIUKM CTPOK MaTpuilbl B ¢ kowm-
nonentamu un3 A’ mam npejpcraBieHne npomsBejeHns MaTpHIbl A Ha
MaTpuiy-crosioer; B’ B Bujie jmHeiinoii KOMOUHAIMN CTOJIOIOB MATPUILLI
A ¢ xommonentamu u3 B':

bll b12 s blk:
(Cil Cig...Cik):(aﬂ CLiQ...CLm> b21 b22b2k =
bnl bn2 S bnk

= ( ai1b11 + ...+ ambp; ... @b+ .+ @bk ) =



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

BTopoii sTam: npejcrasiieHne Ipon3BeieHns MaTpulpl-cTpokn A’ na
MaTpuily B B Buzge JmHeitHo#l KoMOMHAIIUKM CTPOK MaTpuilbl B ¢ kowm-
nonentamu un3 A’ mam npejpcraBieHne npomsBejeHns MaTpHIbl A Ha
MaTpuiy-crosioer; B’ B Bujie jmHeiinoii KOMOUHAIMN CTOJIOIOB MATPUILLI
A ¢ xommonentamu u3 B':

bir bio ... buk

B bor b2 ... Doy |

(Cil CZ'Q...CZ']{;)—(CLH CLiQ...CLm> =
b1 by ... by
= (Cmbn + .ot ainbpr; . anby +ambnk) =

— ( a;1011; ... a;101p ) + ...+ < Uinbn1; .. Qinbng ) =



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

BTopoii sTam: npejcrasiieHne Ipon3BeieHns MaTpulpl-cTpokn A’ na
MaTpuily B B Buzge JmHeitHo#l KoMOMHAIIUKM CTPOK MaTpuilbl B ¢ kowm-
nonentamu un3 A’ mam npejpcraBieHne npomsBejeHns MaTpHIbl A Ha
MaTpuiy-crosioer; B’ B Bujie jmHeiinoii KOMOUHAIMN CTOJIOIOB MATPUILLI
A ¢ xommonentamu u3 B':

b11 b12 ce blk:
. bgl bgz ce bgk .
(Cil Ci2---cik)—(ai1 Clz'z---am) =
bnl bng ce bnk
= ( a1bi + ...+ ambp; .. @b 4.+ aibag ) =
= ( ailbll; “e aublk ) + ...+ ( ambnl; N ambn ) =

k
:aﬂ(bn blg blk)%—...—l—am(bm bng bnk);



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

BTopoii sTam: npejcrasiieHne Ipon3BeieHns MaTpulpl-cTpokn A’ na
MaTpuily B B Buzge JmHeitHo#l KoMOMHAIIUKM CTPOK MaTpuilbl B ¢ kowm-
nonentamu un3 A’ mam npejpcraBieHne npomsBejeHns MaTpHIbl A Ha
MaTpuiy-crosioer; B’ B Bujie jmHeiinoii KOMOUHAIMN CTOJIOIOB MATPUILLI
A ¢ xommonentamu u3 B':

bi1 b2 ... by

bor by ... b
(Cil Ci2---Cik):(ai1 aig...am) 21 22 2k —

bt bno ... bug

—all(bll b12 b1k>+ai2(b21 b22 bgk)+
+...+am(bn1 b ... bnk);



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

BTopoii sTam: npejcrasiieHne Ipon3BeieHns MaTpulpl-cTpokn A’ na
MaTpuily B B Buzge JmHeitHo#l KoMOMHAIIUKM CTPOK MaTpuilbl B ¢ kowm-
nonentamu un3 A’ mam npejpcraBieHne npomsBejeHns MaTpHIbl A Ha
MaTpuiy-crosioer; B’ B Bujie jmHeiinoii KOMOUHAIMN CTOJIOIOB MATPUILLI
A ¢ xommonentamu u3 B':

bin b ... buk

bs; boy ... b
(67;1 Ci2---Cz’k):(a7j1 ai2...am) 21 22 2k —

bnl bn2 bnk

:ail(bll b12 blk)—l—am(bzl b22 bzk)—l—...



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

BTopoii sTam: npejcrasiieHne Ipon3BeieHns MaTpulpl-cTpokn A’ na
MaTpuily B B Buzge JmHeitHo#l KoMOMHAIIUKM CTPOK MaTpuilbl B ¢ kowm-
nonentamu un3 A’ mam npejpcraBieHne npomsBejeHns MaTpHIbl A Ha
MaTpuiy-crosioer; B’ B Bujie jmHeiinoii KOMOUHAIMN CTOJIOIOB MATPUILLI
A ¢ xommonentamu u3 B':

bir b2 ... bu

bor by ... b
(Cﬂ Cig...Cik):(aﬂ aig...ain) 21 22” 2k —

bni bnz ... bk

:aﬂ(bn blg blk;)—l—aig(bgl b22 bgk)+...
+...+ain(bn1 bn2 bnk);



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

Bropoii sTam: npousseienne marpuibl-crpokun A’ na marpuny B
MOYKHO TpPaKTOBaTb KaK IpoussejieHue Mmarpuipl A’ mHa Mmarpuiry-

cTOJI0eI] Bl , rne B, = ( bpi by ... Dy ):
B,
biy bip ... big
(e o ooocin)=(an aip ... ap) bor by ... baw|f _
b1 bn2 bk

:ail(bll bio ... blk)+...+a,m(bnl b ... bn]{;),



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

BTopoii sTam: npejcrasiieHne Ipon3BeieHns MaTpulpl-cTpokn A’ na
MaTpuily B B Buzge JmHeitHo#l KoMOMHAIIUKM CTPOK MaTpuilbl B ¢ kowm-
nonentamu un3 A’ mam npejpcraBieHne npomsBejeHns MaTpHIbl A Ha
MaTpuiy-crosioer; B’ B Bujie jmHeiinoii KOMOUHAIMN CTOJIOIOB MATPUILLI
A ¢ xommonentamu u3 B':

a1 aip ... Aip blj
as? a2 ... Ay bgj o
Am1 Am2 ... Qmn bnj
aiy ai2 A1n
az1 a22 A2n
= blj —|—ij + ...—!—bnj . (1)

Am1 aAm2 Amn



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

BTopoii sTam: npejcrasiieHne Ipon3BeieHns MaTpulpl-cTpokn A’ na
MaTpuily B B Buzge JmHeitHo#l KoMOMHAIIUKM CTPOK MaTpuilbl B ¢ kowm-
nonentamu un3 A’ mam npejpcraBieHne npomsBejeHns MaTpHIbl A Ha
MaTpuiy-crosioer; B’ B Bujie jmHeiinoii KOMOUHAIMN CTOJIOIOB MATPUILLI
A ¢ xommonentamu u3 B':

a1 a2 ... Qip blj
Az A9 ... A9y bgj o
a.m]_ a/m2 o« o e a/mn bnj
a1 ai2 A1n
az1 a22 A2n
:blj —|—ij —|—...—|—bn]'

Am1 Am?2 Amn



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

BTopoii sTam: npejcrasiieHne Ipon3BeieHns MaTpulpl-cTpokn A’ na
MaTpuily B B Buzge JmHeitHo#l KoMOMHAIIUKM CTPOK MaTpuilbl B ¢ kowm-
nonentamu un3 A’ mam npejpcraBieHne npomsBejeHns MaTpHIbl A Ha
MaTpuiy-crosioer; B’ B Bujie jmHeiinoii KOMOUHAIMN CTOJIOIOB MATPUILLI
A ¢ xommonentamu u3 B':

ailr a2 ... Qip blj
as1 4dz22 ... QAo bgj o
a/ml am2 “ e e a/mn bnj
a1 a2 Q1n
a21 az2 A2n,
= blj + sz + ...+ bnj . (2)

am1 Am?2 Amn



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

BTopoii sTam: npejcrasiieHne Ipon3BeieHns MaTpulpl-cTpokn A’ na
MaTpuily B B Buzge JmHeitHo#l KoMOMHAIIUKM CTPOK MaTpuilbl B ¢ kowm-
nonentamu un3 A’ mam npejpcraBieHne npomsBejeHns MaTpHIbl A Ha
MaTpuiy-crosioer; B’ B Bujie jmHeiinoii KOMOUHAIMN CTOJIOIOB MATPUILLI
A ¢ xommonentamu u3 B':

a1 a2 ... Ain blj
as1 a9 ... QAzp bgj .
aml Am2 --- Amn bnj
ati a2 Aln
az1 a22 a2n
= blj + ij + ...+ bnj . (3)

Am1 Am2 Amn



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )

Bropoii sTam: npoussejienne Marpuilbl A Ha MmaTpuily-crosber; B’
MOKHO BOCIPHHUMATH KakK [IPOM3BEIeHIe
MaTpuibl-cTpokn (Aq, As, ..., A,) na marpuiy-cronten B,

rJIe dJeMeHTaMu MATPUIb-CTPOKU (A, Ao, ..., A,,) SIBJISIIOTCS CTOJIOTIDI
MaTpuibl A
ail | a2 | .. .| Ain blj
o1 || 22 |...| A9y bgj o
A1l amo | .. | QGn by,
aii a12 A1n

a a
=by | N by | 7 |+ by



n
B camom jieste, B bopmyite ¢;; = Y @by /U151 BBIYNCIEHNST KOMIIOHEHT

k=1

matpunbl C = A - B, dpukcupys, nanpumep, j, rnepedupasi Bce ¢, IOJIY-

qacM COOTHOIICHUEC

Clj allblj + algbgj + ..
Coj _ a21b1j + CLQQij + ..
Cmj amlblj + a/meQj + ..
an ai2
a1 a2
= blj +
Am1 Am?2

TO eCTb paBeHCTBO (1).

sz—l—...

.+ alnbnj
. a2nbnj

. amnbnj

ain
A2n

bnj7

amn



I1.10. YMHO>XKeHe MaTpPUIl 110 CTPOYKaM 1 CTOJIOIaM
(«Ha MakpoypoBHE>» )
Tpernii stam: «cmuBanues nosyueHHbIX cTpok C;, = A;-B wim

Ci

CTOJIOIOB C; =A-B; B matpuy C=A-B: C= 2 UJIN

C
C=(C, C,...C)

Taxum obpaszoM,

A, B

Paccmorpum npumepsni?



II.11. Jlemma o cokpallleHUM HA HOPOU3BOJIbHYIO
MAaTPUILY

Cueytolias JiIeMMa HOCUT TeXHUYECKU XapaKTep U BbI3BaHa OJHUM 13
CYIIIECTBEHHBIX OTJINYNI MaTpPUIHON ajaredpnl oT ajreOpbl ducesn. Ecin
x,a,b — neficrBuTe/ILHBIE YNCJIA, TO B paBEHCTBE Ta = b MOXKHO COKPa-
TUTH Ha T KpoMe ciaydasd, Korja x = 0. B maTpuanoii aiarebpe 3To He
TaK.



II.11. Jlemma o cokpallleHUM HA HOPOU3BOJIbHYIO
MAaTPUILY

Cueytolias JiIeMMa HOCUT TeXHUYECKU XapaKTep U BbI3BaHa OJHUM 13
CYIIECTBEHHBIX OTJINIUiIl MaTpudHOil ajredpbl oT ajsredpbl ducesr. Ecin
x,a,b — neficTBUTE/IbHBIE YUC/IA, TO B PABEHCTBE Ta = Tb MOXKHO COKpa-
TUTH Ha T KpoMe ciaydasd, Korja x = 0. B maTpuanoii aiarebpe 3To He
Tax.

Kak 310 j10Kasarn?



II.11. Jlemma o cokpallleHUM HA HOPOU3BOJIbHYIO
MAaTPUILY

Ciieyronast JJeMMa HOCUT TeXHIIEeCKHUT XapaKTep 1 BbI3BaHA OJIHUM 13
CYIIECTBEHHBIX OTJINIUiIl MaTpudHOil ajredpbl oT ajsredpbl ducesr. Ecin
x,a,b — neficTBUTE/IbHBIE YUC/IA, TO B PABEHCTBE Ta = Tb MOXKHO COKpa-
TUTH Ha T KpoMe ciaydasd, Korja x = 0. B maTpuanoii aiarebpe 3To He
Tax.

st oTpurianust o0IIero yTBep:KIeHusT JOCTATOUHO IIPUBECTH KOHTP-
npumep! B camowm jiere,

-0 ( )= —aen(5 ).



II.11. Jlemma o cokpallleHUM HA HOPOU3BOJIbHYIO
MAaTPUILY

Ciieyronast JJeMMa HOCUT TeXHIIEeCKHUT XapaKTep 1 BbI3BaHA OJIHUM 13
CYIIECTBEHHBIX OTJINIUiIl MaTpudHOil ajredpbl oT ajsredpbl ducesr. Ecin
x,a,b — neficTBUTE/IbHBIE YUC/IA, TO B PABEHCTBE Ta = Tb MOXKHO COKpa-
TUTH Ha T KpoMe ciaydasd, Korja x = 0. B maTpuanoii aiarebpe 3To He
Tax.

st oTpurianust o0IIero yTBep:KIeHusT JOCTATOUHO IIPUBECTH KOHTP-
npumep! B camowm jiere,

(1-0) (1) =00 =(-1)(5 ).



II.11. Jlemma o cokpallleHUM HA HOPOU3BOJIbHYIO
MAaTPUILY

Ciieyronast JJeMMa HOCUT TeXHIIEeCKHUT XapaKTep 1 BbI3BaHA OJIHUM 13
CYIIECTBEHHBIX OTJINIUiIl MaTpudHOil ajredpbl oT ajsredpbl ducesr. Ecin
x,a,b — neficTBUTE/IbHBIE YUC/IA, TO B PABEHCTBE Ta = Tb MOXKHO COKpa-
TUTH Ha T KpoMe ciaydasd, Korja x = 0. B maTpuanoii aiarebpe 3To He
Tax.

st oTpurianust o0IIero yTBep:KIeHusT JOCTATOUHO IIPUBECTH KOHTP-
npumep! B camowm jiere,

(1-0) (1) =00 =(-1)(5 ).

11 2 —1
HO, pasyMeeTcs, | , 4 = o _1 ) TO €CTb «COKpaIlaTh Ha MaTpy-

Iy » ( I —1 ) HeJIb3sl, XOTs 9Ta MaTpuila U HeHyseBasi!



II.11. Jlemma o cokpallleHUM HA HOPOU3BOJIbHYIO
MAaTPHUILY

B noxkazanHoil HIKe JIeMMe pacCMOTPEH BaykKHOM cjIydail, Korjia B MaT-
puunbix paBencTBax XA = XB unmn AY = BY M0oXKHO «cOKpaTUTh» Ha
marpuily X (cooTBercTBeHHO, Ha MaTpuIly Y ).



II.11. Jlemma o cokpallleHUM HA HOPOU3BOJIbHYIO
MaTpuiy
Jlemma 1. ITycmo A,xn v Bpxn — mampuuve pasmeprocmu m X n.
Tozda cnpasedausvl ciedyrowgue ymeeprHcoeHu.
1) ecau das noboit cmporu Xy, GONOAHAECMCA PABEHCMEO
XixmAmxn = XixmBmxn, mo Ay = Bxns
2) ecau Ona noboro cmoabua Y, x1 6bNOAHAECTCA PAGEHCTNEO
Asn Yoxt = B Yoxt, mo A = Brxan.

Jloka3aTeJabCTBO.



II.11. Jlemma o cokpallleHUM HA HOPOU3BOJIbHYIO
MaTpuiy
Jlemma 1. ITycmo A,xn v Bpxn — mampuuve pasmeprocmu m X n.
Tozda cnpasedausvl ciedyrowgue ymeeprHcoeHu.
1) ecau das noboit cmporu Xy, GONOAHAECMCA PABEHCMEO
XixmAmxn = XixmBmxn, mo Ay = Bxns
2) ecau Ona noboro cmoabua Y, x1 6bNOAHAECTCA PAGEHCTNEO
Asn Yoxt = B Yoxt, mo A = Brxan.

JlokazaTeJbCcTBO. MbI JIOKaXKeM TOJIBKO IIePBOE yTBep:KIeHre, BTO-
poe IOy IaeTCsT AaHAJIOTUIHO.



II.11. Jlemma o cokpallleHUM HA HOPOU3BOJIbHYIO
MAaTPUILY
Jlemma 1. ITycmo A,xn v Bpxn — mampuuve pasmeprocmu m X n.
Tozda cnpasedausvl ciedyrowgue ymeeprHcoeHu.
1) ecau das noboit cmporu Xy, GONOAHAECMCA PABEHCMEO
XixmAmxn = XixmBmsxn, mo Apxn = Bpxn;
2) ecau Ona noboro cmoabua Y, x1 6bNOAHAECTCA PAGEHCTNEO
Asn Yoxt = B Yoxt, mo A = Brxan.

JlokazareJbcTBO. Bech «doKyc» cOCTOUT B TOM, UYTO MaTpHU-
ma Xqxm = ( T1 ... Ty ) — NPOU3BOALHAA, BHAUNT, HAM HAJIO JIUIIb «C
TOJIKOM PACIOPSIINTHCS ¢BOOOIOI» BBIOOPA 9TONH MaTPHIIHI.



II.11. Jlemma o cokpallleHUM HA HOPOU3BOJIbHYIO
MAaTPUILY
Jlemma 1. ITycmo A,xn v Bpxn — mampuuve pasmeprocmu m X n.
Tozda cnpasedausvl ciedyrowgue ymeeprHcoeHu.
1) ecau das noboit cmporu Xy, GONOAHAECMCA PABEHCMEO
XixmAmxn = XixmBmxn, mo Ayxn = B
2) ecau Ona noboro cmoabua Y, x1 6bNOAHAECTCA PAGEHCTNEO
AninYnxi = Brixn Ynxi, mo A = Brxn.

JokazareabcTBo. [Iycrs Ay, Ao, ..., A, cTrpoku MaTpuiibl A,,x,, 1
B..Bs,....B,, crpoku marpuiipl B,,y,. C HOMOIIBIO «yMHOZMKEHNS Ha
MaKpoypPoBHEY> X1wmAmxn = XixmBmxn MOXKHO IepelnncaTb B BUJIE



II.11. Jlemma o cokpallleHUM HA HOPOU3BOJIbHYIO
MAaTPUILY
Jlemma 1. ITycmo A,xn v Bpxn — mampuuve pasmeprocmu m X n.
Tozda cnpasedausvl ciedyrowgue ymeeprHcoeHu.
1) ecau das noboit cmporu Xy, GONOAHAECMCA PABEHCMEO
XixmAmxn = XixmBmxn, mo Ayxn = B
2) ecau Ona noboro cmoabua Y, x1 6bNOAHAECTCA PAGEHCTNEO
AninYnxi = Brixn Ynxi, mo A = Brxn.

JokazareabcTBo. [Iycrs Ay, Ao, ..., A, cTrpoku MaTpuiibl A,,x,, 1
B..Bs,....B,, crpoku marpuiipl B,,y,. C HOMOIIBIO «yMHOZMKEHNS Ha
MaKpoypPoBHEY> X1wmAmxn = XixmBmxn MOXKHO IepelnncaTb B BUJIE

T1A]+ 0A+ ... +x,A, =B +2By+ ...+ 2,,B,,.



II.11. Jlemma o cokpallleHUM HA HOPOU3BOJIbHYIO
MaTpuiy
Jlemma 1. ITycmo A,xn v Bpxn — mampuuve pasmeprocmu m X n.
Tozda cnpasedausvl ciedyrowgue ymeeprHcoeHu.
1) ecau das noboit cmporu Xy, GONOAHAECMCA PABEHCMEO
XixmAmxn = XixmBmxn, mo Ay = Bxns
2) ecau Ona noboro cmoabua Y, x1 6bNOAHAECTCA PAGEHCTNEO
Asn Yoxt = B Yoxt, mo A = Brxan.

Jloka3aTeJabCTBO.

l’lAl + iL’QAQ + ...+ JﬁmAm = ZL’lBl + IQBQ + ...+ Qijm.
[Tonarast Xix,, = ( 100 ...0 ), noiaydaem A; = By,



II.11. Jlemma o cokpallleHUM HA HOPOU3BOJIbHYIO
MaTpuiy
Jlemma 1. ITycmo A,xn v Bpxn — mampuuve pasmeprocmu m X n.
Tozda cnpasedausvl ciedyrowgue ymeeprHcoeHu.
1) ecau das noboit cmporu Xy, GONOAHAECMCA PABEHCMEO
XixmAmxn = XixmBmxn, mo Ay = Bxns
2) ecau Ona noboro cmoabua Y, x1 6bNOAHAECTCA PAGEHCTNEO
Asn Yoxt = B Yoxt, mo A = Brxan.

Jloka3aTeJabCTBO.

l’lAl + iL’QAQ + ...+ JﬁmAm = ZL’lBl -+ IQBQ + ...+ Qijm.

Anajiornano, nojarast Xy, = ( 010...0 ), umeeM Ay = By u 111



II.11. Jlemma o cokpallleHUM HA HOPOU3BOJIbHYIO
MAaTPUILY

Jlemma 1. [yemv Ayxn U Brxn — mampuyst pasmeprocmu m X n.
Tozda cnpasedausvl ciedyrowgue ymeeprHcoeHu.

1) ecau das noboit cmpoku Xixy, GOIMOANACTNCA PABEHCMGO
XixmAmxn = XixmBmxn, mo Ay = Bxns

2) ecau das noboro cmoabuya Y, x1 6uNOARACTCA PAGEHCTNGO
AynYox1 = Bruixn Yaxt, mo Ay = B,

JokazaTeabcTBO. B KomIle KOHIOB MOJIy9YaeTcs, YTo Jiodast CTPOKa
MaTpuIbl A,,x, PaBHa COOTBETCTBYIOIIEH CTpoKe MaTpHIbl By, x,, TO
eCTh 3TU MATPUIIBI paBHBL. /JoKa3aTebcTBO BTOPOTO MYHKTA UJIET 110 TOM
JKe cxeme, HO



II.11. Jlemma o cokpallleHUM HA HOPOU3BOJIbHYIO
MAaTPUILY

Jlemma 1. [yemv Ayxn U Brxn — mampuyst pasmeprocmu m X n.
Tozda cnpasedausvl ciedyrowgue ymeeprHcoeHu.

1) ecau das noboit cmporu Xy, GONOAHAECMCA PABEHCMEO
XlxmAmxn - XlxmBmxn; mo Amxn - Bmxn;'

2) ecau Ona noboro cmoabua Y, x1 6bNOAHAECTCA PAGEHCTNEO
Amannxl — Bmannxb mo Amxn — Bmxn-

JlokazaTeJIbcTBO. B KoHIle KOHIIOB ITIOJIyYaeTcs, 9TO JitoOasd CTpoKa
MaTpuIbl A,,x, paBHa COOTBETCTBYIOIIEH CTpoke MarTpuilbl B, x,, TO
eCcTh 9TU MaTPHUIbl paBHbL. JloKa3aTeIbCTBO BTOPOro MMyHKTa T 110 TOil
JKe cxeMe, HO
CPABHUBAIOTCSI HE CTPOKH, a CTOJIOIBLI MATPUIL Ayywn U Boxn.



Cracu6o

3a
BHUMaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru

caiiter: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepuyThca K cnucKy npe3eHTanmii?
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