XXVIII Kuposckasn JIMIII, 3-28 uionn 2012 200a e 10 xaacc, obviutvie epynno,  16-17 urons
M&TpI/IL[bI B 6bITy 1 B IIpUPOJE

Onpedeaerue. Mampuuet m X n Ha3bIBAETCS HPSIMOYTOJIbHAS YHCJI0Bag Tadbuna pasmepa m X n. Ecin
A — marpura, sj1eMeHT, CTOSIINI Ha lepecedeHun (- CTPOKU U j-r0 CTO/IOHa OOBIYHO 0003HAYAIOT ;).

a1 a1 ... Q1p
A _ 921 A29 ... QA9
Am1 Am2 ... Gmp

Marpuipl 1 X 1 IPUHATO HA3LIBATHL BEKTOP-CTPOKAMH, a MATPUILL 12 X 1 — BEKTOP-CTOIOIAMH.

MaTpuIsl 0JHOrO pa3Mepa MOXKHO CKJIAJABIBATDL U BLIYUTATDH I03JeMeHTHO. KpoMe Toro marpuiy [ X m
MOYKHO YMHO»@KaTh Ha MATPHILy 1M X N CJAeAYIONUM 00pa30M: 3JIeMEHT, HaXO/SIIUICA Ha [epPecedeHnu i-
il CTPOKM M J-TO CTOJIONA MaTPHIILI-IIPOU3BEICHUS PABEH CKAJSIPHOMY HPOU3BEICHUIO -l CTPOKYU MEPBOii
MATPHIIBL U J-T0 CTOJIONA BTOPOH MATPHIIBI, PACCMATPUBAEMBIX KaK 1M-MepHbIE BEKTOPa B KOODPIMHATHOI
dopme. To ectn, C' = AB, ecin

m
Cij = E Qigbg; = anbij + aigba; + ... + Aipbimj.
k=1

12\ (56 7\_(1-5+2:8 1-6+2-9 1-7+2-10
3 4 8 9 10/ \3-5+4-8 3-6+4-9 3-7+4-10)"
[TostyuuBiasicst B pe3y/brare YMHOXKEHHsST MaTPUIlAa, OYE€BH/IHO, UMeeT pa3Mep | X n
Samevarue. YMHOKEHNE MATPUIL He SBJISETCS KOMMyTaTUBHBIM, T. e. AB He Bcerna pasno BA. Bosee

TOTO, €CJIU OJTHO U3 ITUX MPOU3BEIEHUI CYIECTBYET, BTOPOe BIIOJIHE MOYKET He CyTiecTBOBaTh. Hampumep,
€CJI TIOMEHSTh MeCTaMHi MHOYKUTE/TH B IPUBEIEHHOM IIPUMepe, BBITIOTHATD YMHOXKEeHHE OYIeT HEBO3MOZKHO.

Hanpumep,

1 0 ... 0

o 1 ... . .
KBajparnag marpuna £, = pasmepa n X n Ha3bIBaeTCAd eOUHUYHOT MAmpuyed.

o 0 ... 1

WNuorma ee obo3nauaoT mpocto F.

1. Jlokazkure, uro AE = A u EB = B ang Bcex marpun; A u B, KOTOpble MOXKHO YMHOXKaTh Ha E ¢
HYZKHOI CTOPOHBI.

JI7isl YMHOYKEHUsT MATPUI, BBIMOTHSIIOTCS aCCONUATHBHOCTL U auctpubyTuHocth: (AB)C = A(BC),
A(B+C)=AB+ AC u (A+ B)C = AC + BC. He Gyjem 3aCTaB/isaTh BaC 9T0 IPOBEPATH, KEJAIONIUIO
Ha JIOCyTe MOTyT yOe/JuThCs, YTO ITO TaK U €CTh.

KgajipaTabie MaTpuIlbl 0JIHOTO pa3Mepa, O9eBUIHO, MOXKHO YMHOXKATH JIPYT HA JIPYTa C JII000i CTOPOHBI.
Bostee Toro, ux MOKHO BO3BOJIUTH B CTEIEHD.

2. Haiinure a) <(1) }) ; 0) G (1)) :

. . a
3. JlaBaiiTe KaxKJI0My KOMILIEKCHOMY YHCIY a + bi comocTaBUM MaTpHUILY (

b4 > JlokaxkuTe, 4TO

C TOYKHU 3pEHUs CIOKEHUS U YMHOYKEHHUS TaKhe MATPHUILI BEIyT ceOsd TOUYHO TaK rKe, KAK KOMILTEKCHBIE
qucIa.

Marpuna B Ha3biBaeTcs mpancnonuposannot k A marpuneii, eciau b;; = aj;, TO €CTb TH MATPUIBI
CHMMETPUYIHBI JAPYT JPYry OTHOCHTEIBHO IIaBHOI auaronasn. O6ozHagaercs 310 Tak: B = AT,

4. Noxaxwure, uro a) AT + BT = (A+ B)T 6) ATBT = (BA)T.



Marpuiibl u rpyiiiibi

b > n3oMopHa rpyImme KoM-

IJIEKCHBIX YHCeJI 11O CJIOZKEHUIO, a I'PYIIIla HEHYJ/IEBbIX MaTPHUIl TaKOI'O BUda I/I3OMOp(1)Ha rpyl1iie HeHYyJIeBbIX
KOMIIJIEKCHBIX 9UCeJI IO YMHO2KCHHIO.

a
3agaay 3 MOXKHO mepedOpMyIHPOBATh TaK: IPYIa MaTPHI] BHIA (

5. O600uuTe 33121y 2a) JI0 HEKOTOPOIO Pe3yJibTara U3 TEOPUU I'PYIIIL.

1 000
010 .
6. a) Paccmorpum maTpuity 0100l Yto oHa menaeT ¢ ApYTUMU MATPHUIIAMU €CJIH, €€ YMHOKATD
0 001

Ha mux cjaea? Crnpaa?
6) Haitaure rpynmy marpuil, nsomopdHyto rpyie S, (Ipyriie mepecTaHOBOK 7 3JIEMEHTOB).
JI1060it BEKTOp MOKHO IIPEJICTABATL B BHJE CTOJONA ero KoopAuHaT. COOTBETCTBEHHO, UMEET CMBIC/I
TOBOPHUTH 00 YMHOYKEHUM MATPHUIIBI HA BEKTOP UM O JefiCTBUU MATPHUILI HA BEKTOP.
1 V3
7. a) Yro mestaer ¢ BEKTOPOM MaTpHIa ig ¢

2 2
6) Haiigure rpyunmy marpui, u3oMopdHYIO Ipylie 1peodpa3oBaHuii MOBOPOTA € HEHTPOM B HadaJe

KOOP/IMHAT.

8. Haiigure rpynny marpui, n3oMopdgHY0 rpylie mpeobpa3oBaHuil mapaJsieabHoro meperoca. Iloo-
cKaska: 310 OyyT MaTpUIBl 3 X 3, AeHCTBYIONMEe HA BEKTOP-CTOJIONL BUaa (T,y, 1).

Matrpuiipl B Teopun rpadon

[Iycte G — rpad. Marpuna Ig, croibubl KOTOPO# COOTBETCTBYIOT pebpaMm rpada, a CTpOKH — Bep-
ITUHAM, IPUYeM Ha [ePeceveHnr CTOJI0MA U CTPOKU CTOWT 1, ec/iu JlaHHAsl BEPIIUHA SBJISETCS OJHUM U3
KOHIIOB JAaHHOTO pebpa, u () B MPOTUBHOM CJIydae, Ha3biBaeTcst mampuuel unyudenmuocmu rpada G.

[Iycts G — rpad ¢ n BepmmHamu, 3aHYMePOBAHHBIMHI B KAKOM-TO MOPIKe ducaamMu oT 1 10 n. Ksai-
paTHag mMarpuia Ag pasMepa n X n Takas, 9TO Ha IepeceueHun i-ii CTPOKU U J-TO CTOIOIA CTOUT 1, econ
1-asi ¥ j-asl BepPUIUHbI coejiuHeHbl peOpoM, n 0 B IIPOTUBHOM CJlydae, HA3bIBAETCH MAMPUUET CMEHCHOCTNU
rpacda G.

st mynpTurpados, T.e. rpadoB, JTOMYCKAIOIINAX METJIN U KPaTHbIe pebpa, Ha IepecevdeHnn i-it CTPOKU 1
J-T0 CTOJIONA MAaTPHILI CMEZKHOCTH CTOUT KOJUYIECTBO pebep, COeIMHSIONINX COOTBETCTBYOIIE BePIIHHEI,
a B KJIeTKAX JIMATOHAJIM CTOUT KOJUYECTBO TeTeb (HHOTIA YIABOCHHOE) B COOTBETCTBYIONIEH BEPITHHE.

9. Berancimre IglL — Ag nast oburanbix rpadoB u jist MyabTHTPAdOB.
10. Omumure B Tepvunax rpada G vmemMenTs MaTpuis AL,

11. Ilycts G — rpad ¢ n Bepmunamu. Kax no marpune (Ag + E,)" ! nonars, ceasen rpad umm Her?

Marpuiibl 1 peKyppeHTbl

B 3amade 26 MBI BHIe/H, KAK 9JJEMEHTHI OJHOI M3BECTHOI MMOC/I€I0BATEILHOCTH HOPOZXKTAIOTCI BO3BE-
JIeHHeM B CTelleHb HeKOTOpoi MaTpuibl. Ha camom merne, Bepen OoJiee o0t hpaxrt.

12. /lokaxkure, 9TO 7714 JIF000I TUHENHON PEKYPPEHTHI BTOPOT'O MOPSIKA Ty, CYIIECTBYET TaKasd MaTPUTIA
A, uaTo eciu MaTpuiy A" yMHOXKHTB Ha BEKTOP-CTO/IGEI Hada bHbIX yeaoBuit (11, ), nomyunres BekTop
T
(Trg1,Tn)"
3adava B a3bike miiemenn kord dervipe Oyksol - K, O, T u 9, npu 3T70M €jioBa, B KOTOPBIX BCTPEIALTCS
JiBe o Ipsit OYKBBI T wiin Tpu moapsi OyKBBI O CAMTAIOTCS TUIyOOKO Henpuandabivu. Haiiure komnaecTBo
CPaBHUTEIbHO MPUJINIHBIX CJIOB JJIUHBI 16 B 9TOM S3bIKe.

13. ChopmynupyiiTe HAMCAHHYIO BBIIIE 3a/a9y Ha S3bIKE MaTPHII.



ﬂ./bﬂ CaAMOCTMOAMENDOHO20 PEWEHUA

14. Haitnure maTpuny D pa3mepa nXn TaKylo, 9TO €CJIA €€ YMHOKUTH Ha BEKTOP-CTOJIOEI], CO/IperKaluit
KO3 PUIUEHTH MHOTOUIEHA CTENEHU 7, MOJYIUTCS BEKTOP-CTOJ10e1, KO3 MUIMEHTOB TPOU3BOHON ITOrO
MHOTOYJIEHA.

15. a) Paccmorpum Geckoneunyio marpuny A rakyio, 9to a;; = 0 upu i < j u a;; = ¢;_; uUpu i > j.

10 0 0 O
11 0 0 O
2 1 1 0 0
5 2 1 1 0
4 5 2 1 1

Yr1o nosryauTcsi, ecm e€ yMHOKHUTH Ha OECKOHEYHBIH YKe BeKTOP-CToj10eI, k-if 9/1eMeHT KOTOPOro PaBeH
(k—1)-my uncay Karanana? ToBopuTs 0 ipousBeieHUN 3/1€Ch MOZKHO, OCKOJIBKY B JIF000H 10Ty Yarolieicst
o popMyJTe YMHOKeHHsT OeCKOHETHOI CyMMe JIHIIb KOHeYHOe YUCII0 cJIaraeMbIX He paBHO 0.

6) A 9TO MOJYYIUTCsI, €CTTH HA ITOT Ke BEKTOP-CTOJGEI YMHOKUTE MOXOXKYI0 MATTPHILY
1 -1 0 0 O

1 1 -1 0 O
2 1 1 -1 0
5 2 1 1 -1
4 5 2 1 1

16. /TokarknTe, 9TO a) BEIIECTBEHHBIE; 0) MEJIOYNCICHHbIe KBAJAPATHBIE MATPHUIBI 1 X 7, HA TJIABHOI
JIMATOHAJIA KOTOPBIX CTOAT €UHUIIBI, a MO/ JUATOHAIBIO — HYJIU, 00pa3yioT I'PYIILY OTHOCUTEJIHHO YMHO-
ZKEeHU .

Obaszamenvras 3adava: 10



