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B sr10it nekruu Mpr monbITaeMcst BeiBeCcTH MaTpUIlsl Jlupa-
Ka M3 IpaBuj yMHOXKeHusi B ajreope Kiuddop/a.

I. BBEAEHUE

MBI mpeArnoIoKuIn, 9TO CTPYKTYPHBIE MATPUILHI UC-
KOMOIi aJireOphl JIeHCTBUST KAK-TO CBS3aHBI ¢ MATPUIIAMUI
Hupaka. Ho camMu cTpyKTypHBIE MATPUIILI OMPE/IEIATOT-
¢l 3AKOHAMU yMHOXKEHHUs ajireOphl (B HAIIEM CJIydae 3a-
KOHAMU yMHOXKeHUsI BeKTopoB B ajrebpe Kimuddopma).
CiietoBaTEIbHO, MEXKIY ITUMU 3aKOHAMU U MATPHUIIAMHI
Hupaka Jo/KHA OBITH B3aUMOCBA3b. Ec/m HaM yaacTcst
BBIBeCTH MaTpulibl Jlupaka, MCXos n3 3aKOHOB YMHOXKe-
HUsT ajareOpbl, TPUHATON 3a ajredpy AeilCcTBUs, TO ITO
Oy/leT CBHUJIETEIHLCTBOM B TIOJIB3Y HAIIEro 3aMbicyia. A ec-
JIX y9eCThb, 9TO CTPOruil BbIBOJ Marpui Jlupaka B HACTO-
sillee BpeMsi OTCYTCTBYET, TO IOJIyYeHUe TAKOro BBIBOJIA
caMo 1o cebe TPEJICTABIISIET WHTEPEC.

II. TEH3OP IIPEOBPA3OBAHNA N1
KOBAPUAHTHAS AJITEBPA JIENCTBUS

Hazosem xonmpasapuarnmmbimu BEKTOPHI
_ K
S=e K" S s

KOTOPBLIMH TIpeCTaBIeHa ajaredbpa meitcteust S. CooTBeT-
CTBEHHO caMy ajrebpy S Mbl OyaeM Ha3bIBaTh KOHMPAGa-
puanmmot. Hapsity ¢ KonTpaBapuaHTHON aaredbpoit jaeii-
cTBUA S MBI OyJeM PacCMaTPUBATh KOBAPUAHMHKYIO AJl-
rebpy JeficTBuUs, KOTOPYO 0bo3HaunM S. Ke BeKTOphI MbI
oboznaanM

S =Sk EX,

rae Sk — KOODAHHATHI KOBapUAHTHOTO BekTopa, EK —
6a3uCHBbIE BEKTOPHI KOBAPUAHTHOM aJireOpbl JeHCTBUS.
CBs13b MEXKJIy KOHTPA U KOBAPUAHTHBIMU ajirebpaMu jieii-
CTBUS YCTAHOBUM C IIOMOIIIBIO CJIEIYIONINX IIPeoOpa30oBa-
HUIT

S[:(S[K'SK, EI:aIK-eK,

rae 67 — cumBo Kponexkepa, a a’® — merpusuasibubit

TEH30D, KOTOPBIIl HA30BEM MEH30POM NPEoOPa308aHUA" .
B Jleknuu 8 MbI m1oKakeM, TEH30P MIpeodpa3oBaHuii eCTh
MeTpuaecKuii Ten3op B anredbpe Kmnddopaa.

Matpunpr JInpaka MBI CBSZKEM C PeTyAApPHBIM HpPeT-
CTaBJIEHUEM KOBAPUAHTHOI ajreOphl JeidcTBUS S.

ITI. PEI'VJIAPHOE IMTPEACTABJIEHUE
BA3MCHBIX BEKTOPOB B KOBAPUAHTHOM
AJITEBPE JENCTBUA

3aa1MM 3aKOH YMHOYXKEHIsT 0A3MCHBIX BEKTOPOB B KO-
BapUAHTHON ayiredpe AefiCTBUS S CIIeIYIONIM 00pa30M:

Elo EX = !X, . EF | (1)

riae CTK} ecTb cTPyKTypHBIE IIOCTOSTHHbBIE KOBAPHAHTHOMN
areOpol JeiicTBus S. N

Kak u mpexie 6ymem mojararh, 9To ajarebpa S sBiisi-
ercs accoruaTuBHoit. To ecTh, Mpon3BeIeHNe HECKOIBKIX
BEKTOPOB HE 3aBUCHUT OT IMOPSIJIKA YMHOMKEHUS COMHOYKI-
TeJieil. DTO yeIOBUE MOXKET OBITh CBEJCHO K YCIOBUIO ac-
COIUATUBHOCTHU

510(§20§3):(§10§2)O§3.

Sanumem yciioBue aCCOIUaTUBHOCTHU JIJId IIPOU3BEACHUA
Tpex 0a3UCHBIX BEKTOPOB

E'o(EX o EN) = (ET o EX) o EN

Orcrona, ICoTb3ys 3aKOH yMHOXKEHHST OA3NCHBIX BEKTO-
pos (1), mosyanm

CEN, (E' o EY) = CTK, - (E* o EV).
Orkyna
CKNL . CILM —_ CIKL . CLNM . (2)

CpaBHuBasi 3TO BBIPayKEHHE C CAMUM 3aKOHOM yMHOXKE-
Hus 6a3ucHBIX BeKTOPoB (1), 3aKiodaem, 9T0 6a3UCHBIM
BekTOopaM E! MOXKHO IOCTABHTH B COOTBETCTBUE CTDPYK-
rypubte marpuisl C1F ;. TIpu sToM o-yMHOXKeHMIO Hasmc-
HBIX BEKTOPOB CTaBUTCSI B COOTBETCTBHE OOBITHOE YMHO-

2KeHHe MaTpull B O6paTHOM IIOpAdaKe. ITO COOTBETCTBUE

*Tenz0p NpPeoOPA30BaHUs OIPEJEIEH, E€CJIU  OIPeIeIeHbl
Mpou3Be/ieHnsT 6a3UCHBIX BEKTOPOB B KOHTPA U KOBAPUAHTHOMN
asrebpax.



COCTAaBJISIET pezyasaproe (npucoedunennoe) npedcmasie-
Hue anredpsl S 1 0603HAYTAETCS:

El ~ O1K,

Howmep crpykTypHOit MaTpurisl I eCTh UHIEKC 6A3MCHOTO
BEKTOpA, KOTOPbIH IpeJIcTaB/IeH 3Toit MaTpurieii. B pery-
JIIPHOM TIPEJICTABJIEHNN IIPOU3BOJILHOMY BEKTODPY aJreb-
put S = S; B! coorBercrByer marpuna

SK, =8;-C15, . (3)

IV. KOBAPUAHTHASI AJITEBPA JIEVICTBUS
KAK AJITEBPA K/IN®POPIA.

B coorBercTBHE ¢ HalIeit mporpaMMoil Takke OymeMm
paccMaTpuBaTh KOBApPHUAHTHYIO ajredpy medCTBUS KakK
anrebpy Kmuddopma. B atom crygae KoBapumanTHYIO aJi-
rebpy neiicreust OyJeM Ha3bIBATH KOBAPUAHTHOMN asres-
poit Kitmddopna n oboznagars C, a oboznadenne S ocra-
BUM /It 00IIIero ciaydasi. bas3ucHble BEKTOPBI JJIsT KOBa-
puanTHoOit asnrebpsr Kimmdddopma 6ymnem oboznadars £,
ocrapistst obosHavenne B! s obimero ciayuast.

ITepenmiem 3aKOH YMHOYKEHUs 6a3MCHBIX BEKTOPOB (1)
JIJIsT TIPUHSITBIX 0DO3HAYEHMIA:

ElogK =K g, (4)

rne CTX; ectn CTPYKTypPHbIE IOCTOSHHbIE" KOBAPUAHT-
noit anrebpsr neitcteus C.

Wtax B COOTBETCTBUM C TMPUHATON HAMU ITPOTPAMMO
MbI nMeeM ajrebpy Kaunddopaa, mocTpoeHHyo Ha mecT-
Ha/IaTH 6a3HCHLIX BekTopax £, re unnexc I mpoberaer
suadenns: oT 0 mo 15. YkaxkeM 3TU BEKTODPBI U IIPABUIIA
YMHOXKEHUSI, KOTOPBIM OHH IIOJTYUHAIOTCS.

o &. [yist HETO MMeeT MEeCTO MPABUJIO YMHOMKEHUSI

Elo0 gV =¢".

e &' rme mHAEKC i mpoberaer 3HadeHust or 1 10 4.
OTU BEKTOPHI SIBISIOTCA 00padyrouwjumu. Jas aux
MMEIOT MECTO IIPABUJIA YMHOXKEHUs

Eloll =081 =¢".
Elo& =sign&?,
e

signé’1 = signé'2 = Sign53 = —sign54 =£0,

*O6o3HaueHne
TTPEXKHIM.

CTPYKTYPHBIX IIOCTOAHHBIX OCTaBUM

e Bekroper £F = £F 0 £ (i # k), A/19 KOTOPHIX BBI-
HOJTHAETCS TPABUJIO TIEPECTAHOBKU MHJEKCOB U, CO-
OTBETCTBEHHO, COMHOXKUTEJICl — yCJIOBUEe aHTHUKOM-
MYTATHBHOCTH [TPOM3BEICHIS

gik _ 75]{21 )

OcrasbHble TpaBWJIa YMHOMXKEHHsI, B KOTOPBIX
YYaCTBYIOT 3TH BEKTODBI, CJICAYIOT U3 YCJIOBUI ac-
CONMATUBHOCTA W aHTUKOMMYTATHUBHOCTH. B dacT-
HOCTH,

ER ot = _gio(EFoEF) o0&l = —sign& osign&r.

e Bekroper EF = £l o R o & (i £ k,i#£1, k#1),
JIJISI KOTOPBIX BBLITIOJIHSIOTCS CJIEYIONIAe TpaBuia
MEPeCTAHOBKH MHJICKCOB, BLITEKAIOIINAE U3 U3 yCJIO-
BUil ACCOIMATUBHOCTA ¥ AHTUKOMMYTATUBHOCTH

gikl — gkli — glik — *Ekil _ 7gilk: _ 75”@2’

Ocranbuble OpaBUJla YMHOXKEHUs 3THUX BEKTOPOB
TaK>XKe CJIEeAYIOT U3 U3 yCJIOBI/Iﬁ aCCOIIMAaTUBHOCTH
1 aHTUKOMMYTaTHUBHOCTH. B JaCTHOCTH,

gikl Ogikl _ _gi ° (5k o (El Ogl) ogk) Ogi —
—sign & o sign EF o sign &' .

e Bekrop EFM = gmolloEholl (i#k,i#1,i#
m,k # 1,k # m,l # m). IIna sroro BekTopa
BBINOJIHAIOTCS CJICAYIONIHE TPABUII IIEPECTAHOBKH
UHJIEKCOB, BLITEKAIOIINE U3 yCIOBUH aCCOIUATUBHO-
CTW W aHTHKOMMYTATHBHOCTH

giklm _ gllmk _ Szmkl _ 7gilk:m _
_Eikml _ _((:imlk — _gklmi _ _5kmil —
_gkilm _ gkmli — gk’lim — 5kiml _
(c;lmik _ 5likm _ glmki — _glimk _
_glmk:i _ _glkim — _Emikl _ _5mk:li —

7gmlik _ Emkil _ Emilk: — Smlki

OcrajibHble TIpaBUia YMHOXKEHWS, B KOTOPBIX
YYaCTBYET 3TOT BEKTOD, TaK¥Ke CJIEIYIOT U3 U3
YCJIOBHUIl acCOMMATUBHOCTA U AHTHKOMMYTATHBHO-
cru. B wacrHOCTH,
giklm o 5ik'lm _
Elo(EFo(Eo(EmoE™) o oF) ol =
sign £ o sign ¥ o sign &' o sign E™ .

B Tom ciydae, xorma HeOOXOIMMO HOTIEPKHYTH Pas-
MEpPHOCTb 00Pa3yIoIIero mpocTpancTBa aareopnl Kind-
dopaa, Mbl Oy/ieM HUCIOIB30BATL O0DO3HAUEHIE ((~34 BMe-
cro o6oznatenust C. DTo 0COGEHHO HOJIE3HO IpU BbIJIEJIe-
HuM noganarebpsl anredpsl Kimdgdopma. Hanpumep, mo-
Jaaredpy ¢ TpeMst 00pa3yoIuMu OA3UCHBIMEA BEKTOPAMUI
(manpumep, £, £2, 3), ynobuo obosnauars Cs.



B coorBeTcTBIM ¢ HAIIUM OOIIMM 3aMBICJIOM MbI JOJIK-
HBI JJIsST YKa3aHHBIX GA3MCHBIX BEKTOPOB &£, HOJB3YSCH
[IpaBUJIAMHU YMHOXKEHUsI BEKTOPOB B ajreope Kiunddop-
na, Haiitn u3 (4) crpykrypubie Marpuisl C15p u cpas-
HUTH X ¢ MaTpunamu Iupaxka.

V. CTPYKTYPHBIE MATPUIIHI
KOBAPMAHTHOU AJITEBPBI K/IIM®POPIA.

JaJjiee paccMOTPUM CTPYKTYPHBIE MATPHIIBI, KOTOPHI-
MM IIPEJICTABISIIOTCS 6a3uCHBIE BEKTOPHI ayirebpbr Komud-

dopaa C:
gl ~ o5y

3/ecb HOMeEp CTPYKTYPHOI MaTpulibl I ecTb MHJEKC 6a-
3UCHOIO BEKTOPA, KOTOPBIA MOXKET OBITH IIPEJICTABIEH
sroit marpuneir. Uunekc K HyMepyeT CTPOKH, & WHIEKC
L nymepyer cTOJONBI CTPYKTYPHON MATPHUIIBI.

1. HeiicTBuTesibHOE IIpE/ACTABJIEHNEe KOBAPUAHTHOM
anrebpel Kanddopaa.

N3 (4) caeayer aaropuT™ BBIYUCIEHHs] CTPYKTYPHBIX
MaTpHIL, COOTBETCTBYIOMMX OasucHbIM BekTOopam. CHa-
qajia Hy?KHO YCTAHOBUTH HOMEDP CTPYKTYPHON MATPHUITHI
B COOTBETCTBHE C HOMEPOM OA3WCHOTO BEKTOPA. 3aTeM
JIJIsT BBIYUCJIEHNS 3JIEMEHTa, CTPYKTYPHON MATPHUIILI C HO-
MepoM [, pacmoJIoZKeHHOTO B CTPOKe ¢ HoMepoM K u B
croJidrie ¢ HomepoMm L, HeoObxoammo Ga3mCHBINH BEKTOP,
HOMEDP KOTOPOT'O COBIIQJIAET C HOMEPOM CMpPOKU MaTpHU-
IIbl, YMHOXKUTD CA€6a HA OA3MCHBINA BEKTOP, HOMEP KOTO-
pOTO COBITAAET C HOMEPOM CTPYKTYPHOII marpurisl. [la-
Jiee HyKHO OIPEIe/INTh OA3WCHBIN BEKTOpP, HA KOTOPBIH
[IPOEIMPYETCST 3TO IPOU3BEEHUE, U YUCTIEHHOE 3HAYEHUE
npoeknyu. Torga HoMep L yKa3aHHOTO 6a3MCHOTO BEKTO-
pa oIpeesuT HOMEP CTOJIONA, HA [I€PECEIeHNH KOTOPO-
0 C pacCMaTPUBAEMOM CTPOKOIt, HEOOXOIUMO TTOCTABUTH
YKa3aHHOE YHCJIEHHOE 3HaYeHUe IIPOEKIUH.

Teneps BbIUECIEM CTPYKTYpHbIe MaTpuis CTX; 1o
IIPUBEJEHHOMY AJITOPHTMY JUISl ABYX CILydaeB

1. momanredbpa Cg ¢ Tpemsi obpa3yromumMu 0a3uCHBIMI
BEKTOpaMu 51~7 g2, &3;

2. asrebpa C4 ¢ 4eThIpbMsi 0OpasyoImUMU 6a3UCHBIMA
BexTopamu £, £2, 53, &4,

st moganredopsr Cg OymeM BBIYUCISTH CTPYKTYPHbBIE
MAaTPHUIIBI JJIsT 0COOOT0 TOPSI KA WHIEKCOB™:

*IIpuBeieHHBIH TIOPSAIOK WHJEKCOB OMPABIAH TEM, 9TO JJIst
HEro CTPYKTypHbIe Marpuibl anredbper Kmuddopaa mpen-
craBeHsl Marpunamu Jdupaka (cMm. gasnee). C maremarnde-
CKOW TOYKM 3PEHUsI OPSI/IOK MHIEKCOB HECYIIECTBEHEH BCJIE/I-
CTBUE 3JINTUBHOCTH CJIOXKEHUsI KOMIIOHEHT BEKTOpa, HO ¢ (hu-

(32,13,21,0,1,2,3,123).

To ectb, OymeMm 3amucbiBaTh CjIaraeMble BEKTOPa B CJle-
Jyloleil mociae10BaTeIbHOCTA

S = S835E32 + G153 EB 4+ Gy E2L 4+ G, EO

) ) 5
+5151+5252+5353+51235123. ()

B pesyabrare mosydnM JeliCcTBUTENBHBIE MATPUILI 8 X
8 mpescTapaenus GasucHbx BekTopos £, (Cm. Paszmen
V4).

st anreOpbI @4 OyZeM BBIIUC/IATH CTPYKTYPHBIE MaT-
pUIBl I 0cOOOTO TIOPSIJIKA HHIEKCOB, 0DODIIAIONIEro
NPEbIIY NN TOPSIOK MHIEKCOB,

(32,13,21,0,42,14,1324,34,1,2, 3,123,134, 234, 4,124) .

To ecTb, OyaeM 3alUCHIBAThL CJIaraeMble BEKTOpa B Clle-
)
JIyIOIIEil 1mocjie0BaTe/ IbHOCTH

S = 535632 + 51363 + 591621 + S,E°

+ 842812 + 514EM + S1304E13 4 G5, E34
+ S1EY + 892 + S3E3 + G938

+ 51345134 + 52345234 + 5454 + 51245124 .

B pesynbrare mosydmm JIefCTBUTEbHBIE MATPHUILBI
16 x 16 npeacrapaenus 6azucHbix BekTopos £1. (Cm. Pas-
Jen V4).

[TomMuMO EHCTBUTENLHOTO MIpeCTaBIeHnsT OyJeM nc-
[IOJIB30BATH KOMNAEKCHOE U K8AMEPHUOHHOE TIPEICTABIIE-
Hust 6a3UCHBIX BEKTOPOB anredbpsr Kimmddopma, ymodubie
B CHJIy CBOE# KOMIIAKTHOCTH.

2. KomIiuiekcHOe mpe/icTaBJIeHNEe KOBAPUAHTHOMN
asnreopsl Kinunddopaa.

1. nodanzebpa (Eg.

OcTraHoBUMCsI HA BOIIPOCE O MPEJICTABICHUN TPOU3BE-
nennst anrebp Kimddopma. Anrebpy Kauddopaa (En
MOJKHO 3allicaTh B BHje Ipousseneus C, X @(n_m).
1 zarem mpescraBuTh anrebpy @n KaK ajiredbpy C,, Hax
[TOJIEM TUTIEPUUCETT (E(n,m). Hamnpuwmep Bexrop S = Sp &7

asiredpbl C3 MOXKHO 3alUCaTh B CJIELYIOIIEM BUIE:

S = E13 0 (83261 + S13E9) + E0 0 (51 E21 + S,E0)

) 6
+ E%o (51521 + Sggo) + g123 4 (53521 + 512350) . ( )

Ora 3ammch coorBercTByer 3anucu aiaredpol Cs B BHIE
npoussegenns Co X C1. BazucupiMu BekTOpaMu aaredpnl
Cy aBirstiorcst

513 , 50 , 52 , 5123 :

3UYECKOM TOYKU 3PEHUS YKA3aHHOMY HOPAAKY UHIEKCOB HY K-
HO IIpUJABaTh OIIPeJle/ICHHOE 3HaYeHue.



6azucubiMu BeKTOpamu ajredbpor C sBisiorcst
21 0
g, £V

IIpocrpancTBo C; MozKHO paccMaTpuBaTh Kak IIPOCTPaH-
CTBO KOMIUIEKCHBIX nucest. [l sroro GasucHomy Bek-
Topy &£2! amre6per C; HOCTABUM B COOTBETCTBHE MHH-
MYIO €JIMHHILY ¢ C OOpPATHBIM 3HAKOM™, HMesl B BHJLY, 4TO
sign £2! = —1, a 6asucnomy Bexropy £ anrebper C; mo-
CTAaBUM B COOTBETCTBHE JIefiCTBUTEIIbHYIO euHuiy. B pe-

3yJbTaTe MOIyduM BeKTOp ajrebpel Cs B KOMILJIEKCHOM
IpeJICTaBIEHNI

S=¢EBo (—S32% + S13) + &% (=S211+ So)

7
+E%0(=S81i+ S2) + &1 o (=S50 + S123) . @)

KowmmekcHoe pejicTaBienue gaercs MmaTpuramn 4 x4,
B KOTOPBIX OJIOKH 3aMEHEHbI OA3MCHBLIMU eIUHAIAMHA 1 1
i (em.Paznen V4).

2. aneebpa (64.

KomriurekcHoe mpejicTaBieHre OCHOBAHO Ha CJIEYIO-
IIEM Pa3JI02KEHUU BEKTOPA:

S = €130 (8326 + 513E°) + E0 0 (591 E21 + SHE?)
+E&Mo (542521 + 51450) +&%o0 (51324521 + 5345())
+&%0 (31521 + 5250) + &2, (53521 + 512350)

+ EB4 o (5134521 + 523450) + g2t o (54521 + 512450) .

DTO MpeJICTaBIEHNE COOTBETCTBYET 3AIIICH aJIre0phI (64 B
BUJE ITPOU3BEICHUST @3 X (El (311€CH HUKHUI UHIIEKC eCTh
Pa3MEPHOCTH 00PA3YIOIIEro IMPOCTPAHCTBA). BasucHbivu
BEKTOPaAMHU AJIreOpbI @3 ABJISTIOTCST

13 00 old o34 o2 0123 o234 o124,
£7,8°,87,87,87,87,87, 87
6azucHbiMu BeKTOpaMu ayrebpor Cq sBIIsTOTCST
21 0
g, &£

BanMensts 6a3uCHbIH BekTop £2! MHUMOIT equHMIEl ¢ 06-
paTHBIM 3HaKOM (—i), a GasucHeiii BekTop E0 jeitcTBu-

TeJIbHOM eJIMHUIIeH, T0JIyduM BeKTop ajirebpsl C4 B KOM-
MJIEKCHOM IPeCTaBJICHUN

S =EBo(=S32i+ S13) +E%0 (—Sa1i+ So)

+ EM o (—=Sy2i + S14) + E3* o (—S1324% + S34)
+E2 0 (=S1i+ S2) + € 0 (=S5 + Sizs)
FE24 0 (—S1aui + Soga) + E24 0 (—Syi + Siaa) .

*Dror BRIGOP HalgeT obocHOBaHue B pasuese VIC.

Komriutekcroe mpescrasiienne 6a3nCHBIX BEKTOPOB J1aeT-
Cs1 CTPYKTYPHBIMU MATPUTIAMA 8 X 8, B KOTOPBIX COOTBET-
CcTByIOIIME OJIOKU 3aMEHEHbI 0A3MCHBIMU eJuHUIaMu 1 1
i (em. Paznen V4).

CrientaeM 3aMedanye, Ha KOTOPOM OCTAHOBUMCS B JIAJTb-
HeiirreM. OTMeTHM 0COGEHHOCTDL 6a3ucHOro BekTopa £21.
OH urpaer KJIIOYEBYIO POJib B OPraHU3aIUU KOMILIEKC-
HOrO TpejicTaB/ieHns. VIMEHHO 9TOMY BEKTOPY CTABUTCS
B COOTBETCTBHE OTPUIATEIbHAS MHUMAas enHuIa. VMest
B BUJLy 9TO COOTBETCTBHE, HA30BeM 6a3uCHbIH BeKTOp &1
ocrosrbim. OIHAKO, ¢ aIredpandecKoil TOYKN 3PEHns Ha-
npasrenna £ u £3? skpuBasenTHLl HampasIeHHo €21
U TakKyKe MOrYT ObITh MPUHSATHI 38 0CHOBHOe. JIjist TOrO,
9TOOBI OTJIMYUATH ITH CAyYad OT IIPEJbIIYINero, OyiaeMm
0003HAYAT> MHUMYIO €MHUILY Yepe3 j, eCIU 38 OCHOBHOE
HaIpaBJIeHIe IPUHAT BeKTop &3, 1 0603HaYATE MHEMYIO
eJIMHUILY Yepe3 k, eCJir 33 OCHOBHOE HAIPABJIEHNE IPUHSIT
BekTOp £32.

3. KBaTepHUOHHOE NpeCTaBJIE€HNE KOBAPUAHTHOM
anrebopsl Kiauddopaa.

1. nodanzebpa @5

I{BaTepHI/IOHHOG]L IpejgcTraB/JICHUE 0a3UCHBIX BEKTOPOB
OCHOBAHO Ha CJIECIYIONIEM Pa3JI02KEHUU BEKTOPa

S = (852832 4+ S13EM3 + S5y E2 + 57 E0) 0 £° ®)
+

(Sl E32 4+ Ss EB 4 S3 g2 4 S123 50) 0 £123

OTa 3alKuCh COOTBETCTBYET 3AIUCH AJredpbI Cs B BUgE
[IPOU3BECHUS C1 x Cs. Basucubivu BEKTOPaMU AJIredOphI
C; sasores £, 123, GasucHbiMU BeKTOpaMH aare6pbl
C, sBsoTCS £32, 613 g21 g0,

3amucu anrebper Kimddopma @3 B BHUJle IIPOU3BeE-
gemns C; x Co COOTBETCTBYET IIPEJICTaBJIeHHE OA3UC-
HBIX BEKTOPOB aJIreOphI @3 B IIPOCTPAHCTBE TOHAITeOPDI
C; nax nosem TUIIEPYNCEIT, COCTABJISIIONIAX aaredpy Co.

THamoMHmIM, 9TO KBATEPHHOHBI 3TO THC/TA BH/IA
0 1 2 3
Qo-q¢ +o1-qg ta2-q¢ +az-q,

rie ao, a1, 2, 03 — JEHCTBUTENBHbIE YuCIa, a ¢, ¢, ¢2, ¢
— Ga3uCHbIE KBATEPHUOHBI, JJIsi KOTOPBIX BBITIOJHSIIOTCS CJIe-
IYIOIIVE TTPABUIA YMHOKEHUSI:

°oq’ =¢q

Poq =qo¢"=¢q", (i=1,2,3),
o =-q*oq" =¢,
oq’=-¢oq’=¢",
¢oq' =—q og’ =



IIpuyem Gazucuble runepducia m30MOPAMOHBI OABUCHBIM

532 513 521 50 | _
BEKTOpaM ,E2, 871 EY, KOTOpBIE MOTYT DPaCCMaTPH
BaThCs KAK KBATEPHUOHBI, TaK KaK

sign £3% = sign £13 = sign £ = —1,sign&% = 1.

151 6a3uCHBIX KBATEPHUOHOB UCIIOJIb3yeM COOTBETCTBEH-
HO cJjeayforue obo3HadeHus *

—i-0, —i-0°, —t-0°,

Banenssa 6asucHbIe BeKTOps! £52, £13, €21 £0 kparepnn-
OHAMM, TIOJIYIHM BeKTOp airebpnl Cs B KBATEPHIOHHOM
HpeICTaBIeHAN

S=(—Sss-ict — Si3-i0% =S -ic® + Sp) 0 &L 9)
+

(*Sl cjot — 55 cio? — S5 'i03+5123) 0 &3,

KBarepuuonnoe mpejicrapierne 6a3uCHBIX BEKTOPOB Jla-
ercsi CTPYKTYPHBIMU MaTpUIaMu 2 X 2, B KOTOPBIX CO-

oTBeTCTBYIOMMe 6J10KN 3aMenenst ob, 02, 0% (em. Pazuen

V4).

2. anzebpa Ca.

KBaTepHI/IOHHOQ npeacTraB/JICHUEe 0Aa3UCHBIX BEKTOPOB
OCHOBAHO Ha Pa3JIO2KECHHUHN BEKTOpPa

= (532 532 + 513 513 + 521 (‘:21 + S() 50) o 50
Sy E32 + 814 E13 + S1304 E2F + 534 EY) 0 £3
Sl 532 + 52 513 + 53 821 + 5123 gO) o 5123

S
+
+
+ (8134 E3? + So34 E3 + 54 E?L + S0y 50) o &4,

(
(
(
_ OTO IpeACTaBIEHUE COOTBETCTBYET 3allUCH asreOpbl
C4 B Bune npoussenennsa Co X Co. BasucubiMu BekTOpa-
Mu oxmoit anrebper Co siBsrores £0, £34, £123, £124; Ga-
3UCHBIMU BEKTOPAMU JIPYTOil aarebpbl (Eg aBIIsTIOTC £°2,

g3, 21 €0, Kak u upesxkie, 3aMeHsIsl Ga3UCHbIE BEKTO-
poi £32 13 €21 (£0) kBaTepHHOHAMHU, TIOJIYYHM BEKTOD

asrebper C4 B KBATEPHUOHHOM IIPEJICTABIEHUT

= (—S32-i0’1 —513~i02—521 -i03+50)050
(—S42-i0l — S14-i0% — Sy394 103 + S34) 0 E3
(=Sy-iot —Sy-i0% — S3-i0% 4 Sia3) 0 E123
(—S134~i01 —3234'i02 —S4-i03+5124)08124.

Ksarepamontoe mpezacrapiienne 0Oa3UCHBIX BEKTOPOB
JlaeTcsi CTPYKTYPHBIMU MaTpuiiaMu 4 X 4, B KOTOPBIX CO-
oTBeTCTBYIOmMe 610KN 3aMenensl o', 02, 0% (em. Pazmen

V4).

*DroT BHIOOP HalmeT obocHOBaHWe B pasnese VIB.

4. CTpyKTypHbIe MATPUIbl KOBAPUAHTHOUN aJiredopbi
Kanddopaa.

[IpuBenem crpyKTypHBIE MATPHUILI ajaredpsr Kimd-
dopaa, KOTopbie Pean3y0T PEryJISpPHOE IIPE/ICTABICHUE
0a3MCHBIX BEKTOPOB:

gl ~ CIKL .

IIpu npeoGpaszosanun marpur, CTX; or neitcrBuresns-
HOTO TPEJCTABJIEHNs] K KOMILIEKCHOMY HCIOJIb30BaHbI
cieayrommye 0603HATEHNA I OJIOKOB 2 X 2

1 . 1
= T oE)

9TO PAaBHOCHUJIBHO 3aMeHe JIefiCTBUTEIbHBIX MAaTPUIL 2 X 2
BUIA

a|b
-b|a

Ha KOMILJIEKCHBIE THCJIA.

IIpu npeobpaszosanuu marpun CTX; or kommzexcroro
[IPEJICTABJIEHNSI K KBATEPHUOHHOMY HUCIIOJIb30BaHBI CJIe-
Jytorue 0603HaYeHNs JJisi OJIOKOB 2 X 2

1 1 -7 -1
1= ol = AmE o= LY, o=
7

1

Marpune! ob, 02, 02 npencraBisior coboit Mampuyb

THayau (¢ Tol pasHULEi, 9TO 110 COOOPAKEHUIM CUMMET-
pUH B KauecTse 0> B3ATa MATPUIA C IPOTHBOIOIOKHLIM
BHAKOM).

1. Iodanzebpa Cs

391835, 0 | 2 ;123 130 5123
32 |1 1 13
13 1 1 0
21 1 = 1 1 2
0 0 1 1]123
€ ~oa 1
2 1 0 123
3 1 — 1 1 0
123 1 1123
3213970 ; 2 4123 13 0 5123
32 -1 -1 13
13 1 . -1 0
21 -1 = 1 2
gt o 0 1 1 123
1 1
5 1 0 123
3 1 - 4 -g!| o
123 |-1 ol 123
30185, 0 | 2 5123 13 0 5123
32 -1 7| 13
13 -1 . -4 0
21 1 = 1= 2
2 0 1 A 123
e~ 1
5 1 0 123
3 |1 — _o2| o
123 -1 o2 123




53

521

513

532

5123

~

30185, 0 | 2 4123 130 5123
32 1 1 13
13 -1 -1l o
21 -1 e 2
0 1 1 123
! -1 0 123
2 |1 3
. _ 0
3 i g
123 -1 o3 123
39135, 0 ; 2 4123 13 0 5123
32 1 -1 13
13 |1 . 1 0
21 -1 - (_2) -1 2
0 1 1(123
! 1 0 123
2 -1 3
- . 0
3 1 _ (71) (el
123 1 o3| 123
3213570 ;1 2 5123 13 0 5123
32 -1 -1 13
13 -1 N 0
21 |1 = (—19) 7| 2
0 1 7 123
! E 0 123
2 -1 5
. 0
3 1 _ (_Z) o
123 1 2| 123
3213570 1 2 4123 13 0 5123
32 -1 1 13
13 1 R 0
21| -1 = (=) 1| 2
o |1 1 123
! - 0 123
2 1 T
- . 0
3 1 _ (—z) (oA
123 1 o1l 123
3018350 | 2 4123 130 5123
32 1 1 13
13 1 — g 1| o
21 1 - -1 2
0 1 -1 123
Lt 0 123
2 -1
3 -1 — 1 1] ©
123 -1 -1 123

2. Aneebpa @4

13 0 14 34 2 123 234 124
32721 42 1324 1 3 77134 4
32 |1
13 1
21 1
0 1
42 1
14
1324 1
g0 34 1
1 1
2 1
3
123 1
134 1
234 1
4 1
124 1
13 0 1434 212%3i24
1 13 34 124
1 o 0 123
1 14 1 0
_ 1 34 1 34
= 1 1 2 - -
1 123 1 1
1 234 1124
1]124
13 0 14 34 123 234 124
32 21 42 1324 1 134 4
32 -1
13
21 -1
0 1
42 -1
14 1
1324 -1
51 L 34 1
1 1
2 -1
3 1
123 |-1
134 1
234 -1
4
124 -1
0 34 123 124
13 147 277134
-1 13 34 124
-1 0 0 123
. 1) 14 . _ol 0
= 1 -1 |34 — 0 _ol| 34
. 1 12 ol 123
1 232 a! 124
1 124




13 0 14 34 123234 124 13 0 14 34 2 123 234 124
32 21 42 1324 1 3 771347 4 32 721 42 1324 1 3 771347 4
32 -1 32 -1
13 -1 13 1
21 1 21 -1
0 0 1
42 -1 42 -1
14 -1 14 1
1324 1 1324 -1
g2~ 1 g4 o 3 1
1 1 1 -1
2 1 2 1
3 |1 3 -1
123 -1 123 1
134 1 134 -1
234 1 234 |1
4 -1 4 -1
124 -1 124 1
13 0,34 2123134{24 13 0,34 2123134{24
[ 13 34 124 1 13 34 124
» 0 0 123 1] o 0 123
. il 14 . _o2 0 . 1 14 . 1|0
= 1 ‘ i |34 — 0 _o2| 34 = 1 34— 1 34
7 B 133 o? 2 18 ! 1 123 J 12
-4 234 g 124 1 234 1 124
[ 124 1 124
13 0 14 34 123234 124 13 0 14 34 123234 124
32 721 42 1324 1 3 77134 4 32 721 42 1324 1 3771347 4
32 32 1
13 -1 13 -1
21 -1 21 -1
0 1 0 1
42 1 42 1
14 -1 14 -1
1324 -1 1324 -1
34 1 34 1
53 ~ 1 -1 521 ~ 1 1
2 |1 2 -1
3 1 3 -1
123 -1 123 1
134 -1 134 1
234 1 234 -1
4 1 4 -1
124 -1 124 1
0 34 123 124 0 34 123 124
13 14 2 7134 13 14 2 7134
1 13 34 124 -1 13 34 124
-1 o 0 123 1 o 0 123
. 1| 1a . -3 0 . -1 14 o3 0
=t -l3a — 0 —o3| 34 = ! 1 3¢ — 1 o3 34
-1 . 12 o3 123 -1 ) 12 o3 123
-1 232 a’ 124 -1 233 g? 124
1 124 1]124




13 0 14 34 2 123 234 124 13 .0 14 34 2 123 234 124
32 721 42 1324 1 3771347 4 32 721 42 1324 1 3 771347 4
32 -1 32 1
13 -1 13 1
21 |1 21 1
0 1 0 1
42 -1 42 1
14 -1 14 1
1324 1 1324 |1
13 34 1 14 34 1
€ ~ 1 -1 € ~ 1 -1
2 -1 2 -1
3 1 3 -1
123 1 123 -1
134 -1 134 -1
234 -1 234 -1
4 1 4 -1
124 1 124 -1
0 34 _123 124 0 34 _123 124
13 147 2 7134 13 147 2 7134
-1 13 34 124 1 13 34 124
i o 0 123 1 o 0 123
. -7 14 o2 0 1 14 ol 0
= —i i 34 = TV 52 34 = 1 s = 1 |51 34
) K 2 o2 123 1'1 1; _gl|123
B Pt o124 P P gt
7 124 -1 124
32 13 210 42 1413224 1 31231342344124 32 13 210 42 141324 1 2 1231342344124
32 -1 32 1
13 1 13 -1
21 -1 21 -1
o |1 0 1
42 -1 42 1
14 1 14 -1
1324 -1 1324 -1
532 ~ 314 1 - 542 ~ 314 1 -
2 1 2 1
3 -1 3 1
123 1 123 -1
134 -1 134 -1
234 1 234
4 -1 4 1
124 1 124 -1
13 0 1434 212313i24 13 0 1434 2123134124
1 13 34 124 [ 13 34 124
1 0 0 128 - 0 0 123
. 1 14 ot 0 i 14 o2 0
= -t 1 34— ol 34 = 1 |4 34 = o2 34
1 1 123 0-1 123 ) -1 2 0,2 123
1l 2 ol 124 y g ;ii o2 124
1 124 i 124




13 0 14 34 2 123 234 124 13 0 14 34 2 123 234 124
32 721 42 1324 1 3771347 4 32 21 42 1324 1 3 771347 4
32 -1 32 -1
13 -1 13 -1
21 1 21 1
0 1 0 1
42 -1 42 -1
14 -1 14 -1
1324 1 1324 1
534 -~ 34 1 5124 L 34 1
1 1 -1
2 1 2 -1
3 -1 3 1
123 -1 123 1
134 1 134 |-1
234 1 234 -1
4 -1 4 1
124 -1 124 1
34 123 124 0 34 _123 124
13 147 2 7134 13 147 2 7134
-1 13 34 124 -1 13 34 124
1 o 0 123 1l o 0 123
-1 14 o3 0 -1 14 o3 o
= 1 1 sa = 1 a3 34 = 1 1 e = 1 o3 34
1 L 2 _g3| 123 -1 L 2 o3 123
! 251 o®  Jim B 251 o
-1 124 1 124
3213210 42 141322’4 1 2 31231342344124 3213210 42 1413224 1 2 31231342344124
32 1 32 1
13 1 13 -1
21 1 21 -1
0 1 0 1
42 1 42 1
14 1 14 -1
1324 1 1324 -1
123 34 1 34 1
5 ~ = 5134 ~ . T
2 -1 2 -1
3 -1 3 -1
123 -1 123 1
134 -1 134 1
234 -1 234 -1
4 -1 4 -1
124 -1 124 |1
13 1434 123134%24 13 1434 12313124
1 13 34 124 7| 13 34 124
1 0 o 123 4 0 0o " 123
1 |14 1 0 i 14 o?
= 1 130 = 1 1] 34 = 1 -4 34— (_1) o2
-1 2 [ 2
-1 123 -1 1 -7 123 02
-1 234 -1 124 i 234 o’
-1 124 -7 124




13 0 14 34 2 123 234 124
327721 42 1324 1 377134 4
32 1
13 1
21 1
0 1
42 1
14 1
1324 1
34 1
5234 ~ . .
2 1
3 1
123 1
134 1
234 1
4 |1
124 1
13 0 1434 12313524
1] 13 34 124
1 0 0 123
1 14 cll o
= 1 1 sa = 1 o1 34
L 1 2 ol 123
! 251 o!
1 124
13 .0 14 34 2 123 234 124
32 721 42 1324 1 3777134 4
32 -1
13 1
21 -1
0 1
42 -1
14 |1
1324 -1
g4, 34 1 -
2 -1
3 1
123 -1
134 1
234 -1
4 1
124 -1
0 34 123 124
13 14 2 7134
-1 13 34 124
-1 0 0 123
o1 14 . -1 0
= 1 -1 3 — v q 34
1 . 2 1123
123
1 234 1 124
1 124

VI. C2KATOE ITPE/ICTABJIEHUE
KOBAPUAHTHOW AJITEBPHI KJIN®POPIA.

Wrak, mpr nonyuniu ciexyiomee. CTPYKTypHbBIE MaT-
punbl KoBapuaHTHO# asredbpsr Kinnddopaa Cs B KOM-
IJIEKCHOM TIPEJICTABJIEHAN COBIAJAIOT € 8 MATPHUIAMU
Hupara 7, v', 4%, 2%, 4% 1%, 4%, 412, Kpowme
Toro, jysi anrebper C4 Mbl mosmywamin 16 CTPYKTYPHBIX

10

MaTpwuIl, OJM3KUX 10 JIyXy K Marpunam Jlupaka, HO OT-
JINIHBIX OT HUX MTPEXKJIE BCETO PA3MEPHOCTHIO. Tak B KOM-
IJIEKCHOM I[IpEeJICTAaBJIeHNH 3TO MaTpullbl 8 X 8 Heobxo-
JAMO OTMETHUTH, YTO MOJYYUTh Bce 16 marpur /lupaka,
UCTIOJIB3YsI HAII TIOJIXOJT, TO €CTh UCXOJIs U3 PEryJIsiPHOrO
peJcTaB/IeHns 0asucHbIX BeKTopos anre6per Kimddop-
sa C4, HEBO3MOXKHO NPUHIMIIKAIBHO. TeM He MeHee, JIJIst
TOrO, 9TOOBI MOHATH MecTO Marpuil Jlupaka B KBAHTOBO#
TEOPUU, UCXOJIs U3 HAIIETO TO/X0/a, HeOOXOIMMO HANTH
MyTh K WX BBIYUCJICHUIO. DTOT IyTh TakoB. Jlomycrum,
9TO UMEET MECTO BBIPOXK/IEHHE KOMIIOHEHT BEKTOpa JIeii-
crBust. Mlnade roBopst, OyeM 1moJiaraTh, 9TO 9acTh KOM-
MTOHEHT BEKTOpA JMEHCTBUSI HE OTJUINMA OT JPYTOi YacTh
KOMITOHEHT. TaKoe BBIPOXKJIEHUE HA30BEM CICAMUEM.

Emy cooTBercTByer peryssipHOe IIpe/icTaBeHne 6asuc-
HBIX BeKTOpOB aJredpsl Kiuddopaa C,, B ee moganredpe
Cp—k, e k < n. Takoe pescraBienne OyaeM HA3bIBATH
corcamoim. amee oo GyIeT UCHOIBL30BAHO JJIS BHIBOJA
marpurt Jlupaka u [laymu. Marpurbl mpegcTaBaeHust B
9TOM CJIydae HA30BEM CHCATNBIMU.

[ist npumMepa paccMOTPHM €2KaToe HpeJcTaBIeHne 6a-
3UCHBIX BeKTOpoB anredopel C,, B ee momaarebpe C,,_1.

Pazobbem 6Gazuchble BekTophl £ ajre6pn (En Ha JIBe
rpyunst 11 u 2 ¢ 0MHAKOBBIM YHCIIOM BEKTOPOB TaK,
4T06BI BeKTOPBI £ 06pazossBau anreopy C,_1. B cu-
ay cummerpuil anrebpor Kimnddopma coornommenus (4)
MIPUHUMAIOT BUJT

Ehogkr = ohtay gl (10)
El2 o g1 = ¢l2Ky . gl2 (11)
gh o gle — ol L gla
gl 0 g2 — Ol gl

Bymem mostarats, 9T0 mpUOIMIKEHHO TPU BBLIYUCIEHIH
MaTPHUII TpeJICTaBIeHnsT OA3UCHBIX BEKTOPOB ayrebpet C,,

B asrebpe C,,_; 6asucnble BekTopbl £2 B MpaBoit yacTu
ypasHeHus (11) MOXKHO 3aMeHUTDb Ha GA3UCHBIE BEKTOPBI
EL1 ¢ momorpio cooTHOIIEHUST

b2 = ploy L gh ) (12)

rie PL2L1 €CTh MaTPHUIA COOTBETCTBHUit. Torma cooTHo-
menne (11) npuaEMaeT BU;

g2 o = Ky . play gl (13)

Coornomternst (10) u (13) MO3BOJISIOT HOIYYUTH MATPHU-
bl IIPeACTaBIeHNs OA3UCHBIX BeKTOPOB ajareopnl C,, B ee
momanreope C,,_1, nmpudem Oa3ucHbIE BEKTOPHI MOAAIre0-

pot C,,_1 IIpeACTaBIASIOTCST TOYHO, & OCTAJIbHbIE HA3NCHBIE
BEKTOPBI — IPUOJIMZKEHHO.

AnajlornaubiM 06pa3oM MOXKHO PacCMOTPETh CXKATOe
[IpeJICTaBIeHIe OA3UCHBIX BEKTOPOB aareOphl (En B ee T0-
nmanrebpe (Njn_k, e k < n.



1. IlepBoe cxkaToe npeacraBjieHue. MaTpuilbl
Hdupaxka.

Paccmorpum czkatoe npezcrasieHue 0a3MCHBIX BEKTO-
poB anreoper Cy4 B ee momaarebpe Cs, mocTpoeHHON Ha
6asucHbIX BekTOpax £32, 13, £21 g0 gl g2 g3 £123,
st 9TOro TOJIOXKUM, YTO IPU BBIYMCJIEHUN CTPYKTYP-
HbIX MaTpul o dopmyse (13) coornormenne (12) omnpe-
JIeJIsTeTCs TeM, 9TO OA3MCHBIE BEKTOPHI ¢ MHIEKCAMMU

42,14, 1324, 34,134,234, 4,124
3aMEHAI0TCAd HaA 6&3I/ICHBI€ BeKTOpBI C UHIEKCaMI
32,13,21,0,1,2,3,123

coorsercrBenno. Toraa pasmepHocTs MaTpul, 6a3UCHBIX
BekTOpOB aJirebpbl Cy4 MMOHMXKaeTCsT BJIBOe U paBHa 8 X 8
B JeICTBUTEJIHOM IIPeJICTaB/IeHnH, 4 X 4 B KOMILJIEKCHOM
[IPEJICTABICHUN U 2 X 2 B KBATEPHUOHHOM IIPEJICTABICHUMN.
B pesyabrare Oymem nmeTnh

34 234 124
42 1824 134 4 130 5123
321890 1 2 3128 1 13
32 1 1 0
13 1 = 1 1 2
21 1 1)123
gV~
0 1
T 0 123
2 1 1 0
1 =1
3 . 1123
123
34 284 124
42 1824 134 4 130 5123
3213910 1 2 3123 -1 13
32 -1 . -1 0
13 1 = 1 1 2
21 -1 1 123
1 0 1
El ~ T 0 123
2 -1 - 3 —CJ’1 0
3 ) 1 ol 123
123 |-
14 84 284 124
42 1824 134 4 130 5123
3218910 1 2 3128 7] 13
32 -1 . ) 0
13 1 = 7 -1 2
21 1 7 123
2 0 1
E° ~ T 0 123
2 1 o -g2| o
3 |-1 -t 2
) o 123
123 -
4 34 234 124
42 1824 134 4 130 5123
3213910 1 2 3123 1 13
32 1 , -1l o
13 -1 = v q 2
21 -1 1 123
3 0 1
E° ~ =} 0 123
1 - o3| 0
3 ) 1 o3 123
123 -

11

&~

513 ~

532 ~

g4

542 ~

284 124

42 1824 134 4
3913970 ; 2 4123
32 -1
13 1
21 -1
0 1
1 -1
2 |1
3 -1
123 1
14 84 234 124
42 1824 134 4
3213570 1 2 5123
32 1
13 |-1
21 -1
0 1
1 1
2 -1
3 -1
123 1
4 84 234 124
42 1824 134 4
3013570 1 2 4123
32 -1
13 -1
21 |1
0 1
1 -1
2 -1
3 1
123 1
1 34 284 124
42 1824 134 4
39135, 0 | 2 4123
32 -1
13 1
21 -1
o |1
1 -1
2 1
3 -1
123 1
14 84 234 124
42 1824 134 4
30135, 0 ; 2 5123
32 1
13 1
21 |1
0 1
1 -1
2 -1
3 -1
123 -1
4 84 234 124
42 1824 134 4
3213570 1 2 5123
32 1
13 -1
21 -1
o |1
1 -1
2 1
3 1
123 -1

13

13

123

123

13

1]123

123

13

123

123

13

123

123

13

123

123

13

123

123



PP ART a o 123 OTH MaTpUIBl U eCTh MaTpulbl JInpaka, IpuBeIeHHbIE
30135, 0 | 2 5123 1_31 2 s B pazzene 1V Jleknum 2.
32 [1 1 o Takum obpazom, MbI Berauc/min Marpuibl Jlupaka u
13 -1 = 1 1 2 YCTaHOBUJIU, YTO OHU €CTh CTPYKTYPHBIE MATPHUIIBI aJIred-
21 1 -1| 123 K (b(b (Ei o
24 o 1 per Kmuddopna C4 mst cxxaToro npencrasieHns SToi
&7~ 1 1 0 123 asrebpsr B anrebpe Cs. Takoe mpecrasienne Oymem Ha-
3
2 1 . — 7 lo - 0 3BIBATD NEPEBHIM CHCAMBIM T ODO3HATATD
3 - 123
-0
123 -1 ~ ~
Rl . C4 _>(C3 {532,513,521750,51,52783,5123}.
434 234 124
421824 134 4 15 0 5123
32 13 21 0 1 2 3123 i 13
32 1 1 — g 1] 0 2. Bropoe cxkaroe npexacrasiernue. Marpunp: Ilaymnu.
13 - -1 2
21 1 -1 123
g123 0 : 1 0 123 PaccmoTrpum cxxkaToe mipejicTaBieHne
1 F
2| -1 1) 0 = T 32 013 021 0
3 -1 1 -1 123 RQ:C4HC2{€ 75 ’5 35 }
123 -1
KOTOpoe OylieM Ha3bIBATb GIMOPbLIM  CHCAMbIM TIPEIT-
g0 hanlt 1 2 1 crapierneM. [l 3TOTO TMOJOKUM, YTO TPU BBITUCTIE-
< 0 123
4p 13,0 | 2 4123 13 _21 " HUM CTPYKTYPHBIX Matpul mo dopmyie (13) coorHo-
39 =) o menne (12) ompesessiercst TeM, YTO GA3UCHBIE BEKTO-
13 -1 = 1 i3 5 pol ¢ ungekcamu (42,14,1324,34), (134,234,4,124) u
21 1 1 123 1,2, 3,123) 3aMeHs10TCS Ha OA3MCHBIE BEKTOPLL C UHIEK-
o 1 k) 9, )
gt = 0 123 camu (32,13,21,0) coorsercrenno. Torua Pa3MepHOCTh
-1 3l o MATPUIL IIPEeJICTaBIeHNsI ODA3UCHBIX BEKTOPOB aaredpsr Cy
— 1 o 10
3 1 . o 123 TTOHMZKAETCSI BJIBOE B CPABHEHUN C IIEPBBIM CXKATHIM TTPE/I-
123 craBjieHueM U paBHa 4 X 4 B JIefiCTBUTEILHOM IIPEICTAB-
p At pen
U s 29 12 JIeHUH, 2 X 2 B KOMILUIEKCHOM TpeJicTaBgeHn u 1 X 1 B
42 1824 184 4 130 5123 KBATEPHUOHHOM TIPEJICTABICHIH.
3218210 1 2 3123 7l 13 OrpaHu4mumMest TeM, 9TO IPUBEIEM MATPUIBI PEryJsisp-
32 . 1 1 i | o HOT'O IIPEJICTABJIEHNs 00PAa3yIOINX OA3UCHBIX BEKTOPOB
13 - 7 P ~ ~
21 -1 » 193 ayirebper C4 B asredbpe Co. Mmeem
134 0 1 2 123
€ ~ o T 0 123 ‘130
32 21
_ 2
2 1 = (_ 1 ) g”| 0 32 -1
3 -1 o2 123 1 13 1 1 1
1231 E ~ o = (—i) . =(-i)o
0|1l
14 84 234 12/
42 1324 134 4 13 0 2123 4 2 ?123
13 0 2 123 b
327721 1 3 1|13 32139, 0
32 1 N 1 0 32 -1
13 = 1 2 _ ;
2 18 1 _ (. | () 2
21 1 . 1 123 &~ e = (—1) ; =(—i)o
234 0
& ~o i 0 123 0 1
2 1 _ g ogl| o L2 4123
1
123 ! 1 g e 3z 0z 0
32 1
13 (-1 N |- .
14 34 234 124 &3~ 21 g = (—1) 1 = (—1i) o’
42 1324 134 4 13 0 5 123 1 ]'
0
39 13 21 0 1 2 3123 - 13
- - 1
32 1 o 1 0 13 f% 4 24
13 |1 - 1 9 321897 0
201 ) -1 1]123 3o -1
g1324 0 123 4 13 |1 N1 ;
1 i gt~ = (i) P = (=i
2 -1 i F1 ] o 2t . 1
3 1 1123 0
123 -1

12



1 ¢2 ¢3
Taxnum obpasom, 6asucuble BekTopsr £, £, £, npen-
crasiyiensl B anredpe Co marpumamu [Taymu. B pesysbra-
Te 7151 6A3UCHBIX BEKTOPOB ajirebper Cy mosryanm

532,\/72‘0.17 542N710'2,

513N—’i027 6‘14,\_110.17
521 ~ _,L'0.37 51324 ~ _le,
0 11, 3 1 03,
El ~ —io!, EBt w102,
Er~ —io?, EBL~ 1ot
£~ —io?, &4 e —ill,
S 1, £ gy,

B paccMaTpuBaeMOM IIPEACTABICHHH TOJLKO OA3MCHEIC
Bekropnr £32, £13, €21 €0 npencrasiensr Touno. Coot-
HOIICHUSA

E32 ~ —jot,

EB ~ —jo?,

&~ —io?,
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MO’KHO DPAcCMATPHBATL KaK COOTBETCTBHE MEXKIy YyKa-
3aHHbIMU 6a3I/ICH])H\11/I BeKTOpaMI/I n KBaTepHI/IOHaMI/I.
VIMEHHO TaKoe COOTBETCTBHUE ObLIO HOCTYIMPOBAHO B Pa3-
nemne VC.

3. TpeTwbe ckaToe IIpeacTaBJIeHUE.

PaCCMOTpI/IM CzKaToe nmpeacTraB/ICHue
R3 . (C4 — (Cl {521,50}

KOTOpOE OY/IeEM HA3BIBATDH MPEMbUM CHCAMBIM TTPEJICTAB-
qeHueM. [l 9TOro TOJIOXKHUM, 4YTO cooTHOIeHne (12)
OlIpeJIeJISIeTCsl TeM, YTO Ga3MCHBIE BEKTOPHI C MHIIEKCA-
wim (42, 14), (1324, 34), (134, 234), (4,124), (1,2), (3,123),
(32,13) samensiiorcss Ha BekTOpbl ¢ mHAekcamu (21,0)
cooTsercTBerHO. Toryia pasMepHOCTh MaTPHI] Ha3HCHBIX
BeKTOpOB asiredpsl C4 MOHMXKAETCS BIABOE B CPABHEHUH
C BTOPBIM CKaTBIM IIPEJICTABJIEHNEM U paBHa 2 X 2 B
JIefiCTBUTEILHOM MpeCcTaBieHnt, 1 X 1 B KOMILJIEKCHOM
npesicTasiennn. B pesysibrare st 6a3snCHBIX BEKTOPOB
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B paccMaTpuBaeMOM IPEICTABJICHHN BeKTop &£21 1
TOJIBKO OH IIPEJICTABJISETCS TOYHO MHHUMOII euHunei. B
STOM U 3aKJIIOYAeTCS CMBICT MHUMOH €IMHUIIBI, BBOIM-
Moii B KBaHTOBOII Mexanuke I1IpeauHrepa.

IMosry<ennoe 31eCh COOTHOIICHHE

521 ~ —i

[IOJITBEPKIAET COOTBETCTBUE, MOCTYJIMPOBAHHOE B Pa3Jie-
e VB.
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VII. BBIBO/IbI

e 8 CTPYKTYDPHBIX MAaTPHUI[ KOBAPUAHTHON aJiredpbl

C3 B KOMILJIEKCHOM IIPEJICTABJIEHUM COBIIAJIAIOT C

8 marpuiamu Jupaka 70, ', 4% 47 4%
,)/13’ 732’ ,}/123'

K munMoit eamnure, KOMILUIEKCHBIM YHCJIAM MBI
[IPUXOIIM, BBO/Is OJIOYHBIE MATPUIIBI
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Takum obpazoM, 3arajlouHasi pojb MHUMO €TUHU-
IIbI, KOMIIJIEKCHBIX BEJIMYWH U IIPOCTPAHCTBA | miib-
6epTa B KBAHTOBOI MEXaHMKE O0bICHSIETCS IMPABU-
JIAMH YMHOXKEHHsI 0a3WCHBIX BEKTOPOB B aJjrebpe
JIeiCTBUS.

16 cTpYKTYPHBLIX MaTpPHIL KOBAPHAHTHOf aJreGpbt
Kauddopna C4 obobmaror 16 marpur Jdupaka, or-
JIMYAsCh OT HUX IIPEXKJe BCEro pa3MepHOCThIO. Tak
B KOMILJIEKCHOM IIPEJICTABIEHUH 3TO MaTPUIIBL 8 X 8,
B TO BpeMs KaK MaTpuilbl Jupaka UMeoT pasMep-
HOCTBb 4Xx4.

Ecin npefnoioxkuTh BBIPOXKIECHUE YACTH KOMIIO-
HEeHT BEKTOpa KOBapHaHTHOMN aJH‘e6pr~,ILeI7ICTBI/IH
C4, To cTpykTypHbIe MaTpuIlsl agredpsr C4 cBomsAT-
cs K TosTHOMY Habopy martpuit upaka.

Vcunenne BBIPOXKJICHUS KOMIIOHEHT BEKTOPa CHAa-
qaJjia IPUBOJUT K CTPYKTYPHBIM MaTpHUIlAM B BHJE
matpul [laynm, a 3aTreM K JefCTBUTEIBHON U MHU-
MO e TMHUIIAM.



