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§ I, BJel!eBI!e 

rpynna tl(~1)8CTb rpynna BCeX KOKnJieKOBHX XHHBirlBHX npeo6pa30BaBIIIr! 

i!• , ••• , a, 1 ooxpaHIIJIIIIHX apaHTOBy cpopay .. 

. . ;t T,. zl< - Z" a .. z,. 16. #(.,., 
llpH ~co U(p,tJ) COBna}J.aeT o rpynnoi! U(n) YBHTBPHHX npeo6pa30B8HHlt, 

TSpHHe npe,llOTBBJieHHH rpynnH Zi(tt) -Bee OBH KOH81lHOKepBH- 6HJIH OUilO~ 

KapTaH ,ll8Jl OHOTeKy HHB8pHSBTOB 1 OJIHOSHB'lBO Onpe,)leJ!IIJIIIIHX npe,llOTBBJ!eHHe - l 

OTapmHlt Bee npe,llOTSBJ!BHHH - II yxaaan UPKBilllfiii8JlbH;yD B03MOKH00Tb KOBOTpyKI 

OTBe'l&DI!Iero ,llBHBOMy CTapmeMy Beoy, 0,llB8KO 38,ll81l8 06 ~eKTBBBOM OUIICBBHH 

61o1Jla pemeaa J!Hmb B !950 r, B BBKHOirl pa60Te ren~aH,llS H UeTJ!HHafi/
1 

KOTOpb 

y,ll06HHirl 683110 ,llJ!H npe,llOTBBJieHHH 8J!re6py J!H rpynnw U (n.) H }J.SJIH IIBHOe BHpa 

HHX 8JleU8HTOB reHepaTOpOB npe,llOTSBJ!8HIII B 8TOU 683H06E), 

B UOCJ18}1.Hee BPBMH 60JibmOlt HHTepeo npe,llCTBBJIHBT rpynna l((p,~), YKHT 

Klole npe}l.CTSBJleHHH STOlt rpynnlol HSy'iSJ!HCb rpaeBHK/3/; B 8TOirl pa60T8 On1C&H8 

a11ii, lti3BeOTHo/
3/ 1 'ITO y rpynnw U(p.f#.)aueeTCH aeoKOJibKO THUOB HenpBBO,ll~ 

CTaBJieHHlt, llpeK,lle BOero 1 IIIIBeTOII ,llBOKpeTHBll oepHH npe}l.CTBBJlBHHlt, B H3~80T 

TOpHlrl CTBHBT HOB~ H3 UOCJI€,llYDIJI€rO OUHCBHHH 3THX npe,llCTaBJleHHH
1

HX MOKHO p 

"XBooTw" ynoullHyTHX KOHB'lHOaepHHX npe,llOTSBJieaHirl. Kpo11e Toro
1 

y rpynnH U( 

n UOJiyaenpepHBHHX" oepHlrl HenpHBO}J.BIIIoiX YHHTBpHHX npe,llOT1BJ18HHirl ( np11 npe,lln' 

P ~ ~ j aTO npe}l.UOJ!O&eHHe He llBJIHeTOH orpaHH'leHHelll 06IJIHOOTH
1 

UOCKOJ!b: 

U(p.,) Haowoi$fw). llpe,lloTaBJieHIIe K - olt oepHH ( IC • :1., •••• , fj, ) 31 

!lBJIHUH HH,lleKoawH H K- BeDteBTBeHHHKit nap!llleTp!lliH, CYIJiecTByeT npo!le}J.ypa
1 

c; 

npe}J.CTBBJlBHHlrl K- Olrl cepHB rpynnH ll(p,~) K OUHCBHHm Dp8}1.0TSBJI8BHlrl ,llHOK] 

rpynnw U(P-K.f·k) ( c11/3/, r,~;e .ltBHH •nonyaenpepb!BHI>!e" cepu). lloaTOJIY 0( 

npH paCCMOTp€HHH npe,llCT8BJl€HHH rpynnH U.(p,'t) COCTOHT B OUl!CBHI!H np€,llCTaB11eH 

PHI!, 1170 I! C~eHaHO B/3/. 

O,llHBKO 11.1111 tlJH3H'leOKl!X, npHMeHeHHirl 6onee aKTyanbHHII HBJilleTOH onHoaHHe f 
' Ill 

yHHTapHHX npe}I.oTaBneaHll He c!lllol! rpynmo~ U (f•'l-) 1 a ee anree5p~o~ JIH f. (p, 
ren~aH,llOM H rpaeBHK 6HJ!o noKaaaHo 1 'ITO tiJopayl!~ renbtiJaH,lla-UeTnHHa aa ca~~o~ 

mHpoxym oOJiaC7h npaweHeHH~aitTH'lecKH BTl! wop11ynw sa,llaDT ae T01lbKO npe}l.cTaE 

H)0TK8TI!M 60HbWOl! !lHKJl pa6o~4/ 0 npe}J.OTSBHeHHHX li(n)l OCHOBHBBDDtHXCH B 

pa6oTe ren~aH}J.a-UeT11HHa. 

0TUeTHM Ta~e 1 'ITO }J.l!H rpynnl>! ll(~B/2/ UOJiyqeHH l!HTerpanbH~e WOPMYJI 

HBHNe tlJOpMynbl }I.Jlfi onepaTOpOB Ka3HIIl!pa, 

3 
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§ I. B:veneBHe 

····~~·~· '"·'.....,:'~ >'I\ ~YI'I;.· ··~:~.;'~!J~c;~j 
~ .... :r 

rpynna U(p.') ecu rpynna Bcei KounneKCHHX JIIIHei!awc npeo6paaoBaHH~ Yl• p + 9 nepeueaawc 
~. , •.. , i!,.. 1 coxpaHllllllliiX apuHTo:vy \l)opuy .. 

. . ~ 'i'.. z,.- Z' i,. z,. • 6z 1<•1""'' llp11 ~-co U(p,tJ) coBna;~~aeT c rpynnoH U(n.) yanapRHX npeoClpaaoBaRd, HenpHBO;ztBIIHe YHII-

Tapa~o~e np8;11CTaBJI8RIIll rpynnH ll(tt) - BC8 OHII KOHeqaouepBH - ClHJIII OUIIC8HH eme KapTaHOU, 

KapTaH ;nan CIICTeuy HHBapllaHTOB 1 o;naoaaaqao onpe;neJilii)JilBX npe;ncTaBJieaHe - TaK aaauBaeMHR 

CTapmllil Bee npe;IICTaBJI6HIIR - II yKaaan OPIIBllHOIIaJ!bHYD B03140ZH00Tb KOHCTpyK~IIH npe;ncTaBJI6HIIll·, 

OTBeqaDmero ;naaaouy cTapmeuy Becy. O;naaxo a~aqa o6 a\1)\l)eKTHB&ou onllca&IIHII npe;ncraBJieHIIH 

ClHJia pemeaa JIIImb B 1950 r. B BazaoH paCloTe ren~aa;na 11 UeTJIIIaa/1/ 1 KOTop~o~e BBaJIII oqeab 

y;ztOClHHH 6&3110 ;l!JIR npe;ztCTaBJI8HIIR anreClpH All rpynnH Zl(n.)H ;ztaJIH HBHOe BHpaxeHIIe ;!!Jill UaTpKq

RHX SJI6148HTOB reaepaTOpOB npe;ztCT8BJI8RBH B 8TOU Cla3HC6E), 

B nocJie;naee Bpeua ClOJibmoH HHTepec npe;ncTaBJIReT rpynna Zl(p,~). YHHTapa~o~e aenpHBO;ztB

u~o~e npe;ncTaBJieHIIH aToM rpynnH 11ayqanecb rpaeBHK/31; B &Toil pa6oTe on11caaa qacTb npe;ncTaBJie

HIIH, H3B€CTH0/3/ 1 qTQ y rpynnH Z((~~)BUeeTCH HeCKOJ!bKO THOOB BenpiiBO;l!HIIHX YHIITapawc npe;n

CTaBJI€HIII, flpe&;ne BCero 1 HI488TCR ;IIBCKp8THaH cepllli npe;ztCTaBJieHfti, B 113B€CTHOM 014HCJie
1 

KO

TOpioiH CTaHaT HCHHK 113 UOCJI6AYDJil€rO OOHCBHIIH 3THX np€ACT8BJI€HIIR 1 11X 140ZHO paccuarpiiB8Tb KBK 

"xBOCTH" ynouHHyTHX KoaeqaoMepRHX npe;ncTaBJieaai. Kpoue Taro, y rpynn~o~ Zt(p.~) BlleeTca ~ 

" nonyaenpepHBHHX" cepal aenpHBO;ztBIIHX YHIITBPHHX npe;no~1BJI8HIIH ( np11 npe;nnonozeHH11
1 

qTo 

P ~ ~ ; STO npe;nnOJIOZ8HIIe He HBJIR8TCll orpaameHII814 OClDUIOCTII 1 UOCKOJ!iKY U ( fj,,f) II 

U(p.,) 11aouop\I)H~o~). llpe;ncTaBJieHIIe K- oil cepe11 ( IC • i, .... , rt. ) aa;~~aeTca n-X 

~6JIHUII IIR;l!6KC81411 II K - B8Jil88~BBHHH14M napauerpaue, CymeCTByeT npo~e;nypa, CBOA~8H OUHC8HII8 

npe;ncTaBJI6HIIH K- oa cepBII rpynnH ll(p.~) K onHcaaam npe;ncTaBJI8BHI ;l!IICKpeTHOU cepHI! 

rpynOH U(p;c.f·IC) ( cM/3/, rAe ABRil "nonyHenpepllBHh!e" cep1111). nosToMy OCHOBH&H TPYAHOcn 

npH p&CCMOTpeHHII np€ACT8BJ!€HIIR rpynnu U.(p,,) COCTOIIT B 001!08HIIII ITP€ACT8BJI€HIIR AHCKp€THOII ce
PIIII0 qro II CA8JI8HO B/3/. 

0~H8KO ;l!JIR \I)IISIIqecKBX npHU€H8HIIll ClOJI8B aKTyaJibHHU liB~6TCH OUHC8HII8 HenpHBO;l!IIUHX 

YHIITapHHX npe;ncTaBJIBHIII! ae cauoH rpynn~o~ U (p.IJ) 1 a ee anreClp~o~ Jl11 L. (p,f,). B paCloTe/2/ 

ren~aa;noM 11 rpaeBHU Clano noxaaaao 1 qTo ~opuyn~o~ renb\l)aa;na-UeTJIHHa na cauou ;neJie 11146IDT·6oJiee 

mHpORYD 06J18CTL npiii4€H€HIIH~altTftqecKII 8TH ~OpUyJIH aa;zt&mT He TOJ!bKO Ope;ztCTaBJIBHHH aJire6pH 

•>oTueTBU ClOJibmoll ~HKJI pa6o~4/ o npe;ncTaBJIBHHHX U(n.) 1 ocaoBilBamJilllxca aa ynoMHilyToH 

paClore ren~aa;na-UeTJIHHa, 

OrMeTIIU TaKZe 1 qro ;ztJIH rpynnH U(~B/2/ nonyqeH!l HHTerpaJibHHe ~Opl4yJIH 1 a B/71-
HBRHe ~opuyJIH ;ztJIH oneparopoB KaaHUapa. 
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i.. (n.) = L. {n,o), HO II npe;!ICT8Bl!BHIIH ;lii!CKpBTHOll CBPIIII 8JireCiph! L.(p.fj)o f+ 9= /II JE), 

B nocne;~~Hee Bpeua, CiJlaro;~~apa 60Jl»mouy ycnexy rpynnoBoro no;~~Xo;~~a B ~IIBHKe a;neuea:rapawr 

qacTIIU1 paCiOThi/I,2/ CT8Jill oqeH» 6KTY8llhH~II ;liJlR W113HKOB, ilOCKOJI»Ky OHH H3JIOSeHh! KOHCneKTIIB

HO II B HHX ony~eHh! noqTI! BCC COOTBBTCTBYDmHe ;liOKa38TCJihCTB81 TO 8BTOphl ;llaHHOrO oCiaopa fiOC

T8DIIJIII ceCie UBJlh-;li8T» fiO;llpOCiHpe 1!3JIO~CHHe TBOpllll ;lii!CKpBTHOll C6p1!1! 1 BOCnpoHSBOlH fiOJlHOCT»C 

Bee ;!IOK8~8TBJIDCTB8 reJl»W81I;li8-L.eTJIIIHa-rpaeBa, MH HCKOTOph!X y:rBep~:,J~eHHII ( CM,, ll8npHKep, 

~ 8) 8BT0phl npe;liJiaraiDT CBOII ;liOK8~aTeJlhCTB8, Kpoue TOro, 111411 fiOJiyqBHhl HBKOTOphle HOBble pe

~yJI»T8Thl1 8 IIMBHHO: I) y:roqHeHa ( CM, § 5) 11MIIHIIK8XDH8fi CIICTeMa11 KOKMyTaUHOHBh!X COOTHOme

HHll MBX;lly onepaTOpauHAKt II npOBBpCHhl ( CK, § 7,B) ;liOfiOJlHHTell»Hh!e KOMNYT8UHOHHh!e COOTHOme

HIIfi 113 y:roqHCHHO" 11MHHIIK8JI»HOJI CHCTCMhl11 i 2) Bh!BB;liBHa ( CM, § 7, A) WOPKYJla ;llllfi OnepaTOpoB 

AKe (npll npOII3BOJlbHWC K II e ) B cnyqae anreCiph! l.(p.f.fi>. 8HaJIOrHqHaB COOTBCTCTBym

~eli clJopuyne B cJlyqae 8JireCiph! /..(n.), ;~~aHHOII B/11; 3) aaueqeao (cu. ttoCiaBJIBHIIe), q!fO npe;~~
CTSBJlBHHH 11 fiOJiyHenpeph!BHOl! 11 cepllll ;llllll /..(p,l), onpe,li;CJIBHHbiB B/2/ 1 11HOr;lla 110ry:r paCIIIBIIJlHUCll 

B CyMII.Y ;!IBYJC HenpiiBO;llllllh!X npe;liCTaBJlBHHil, 

0TMBTHK e~e, q:ro B paCio:rax/G/ ;liSHa KOHCTpyKUIIH HCKOTOpwt npe;liCT8BJlBHIIII lt(p,~) 
(:rait Ha~h!BaeMaH Bh!J,oQeHHaH necTHIIqHaH cepi!H) B ;llpyrou if>opuanii:JIIe. Ero CBlla» c WOPKB.JIHa

uou ren~aH;~~a-lleTJliiHa-rpaeBa Ciy;~~e:r paccuo:rpeHa B o:r;llen»Holl coOCillleHHH. 

Haxoaeu, o:rMeTIIM Cioumoll UIIKJI pa(J~:r/8/ XapHm-'lBH)Ipa o npe;llc:raBneaHmc: nonynpoctwr rpynn 

RHi B qacTHOCTII, BIIY 1 nO-BH~OIIy,y;llal!OC» nonyqll:r» OfiiiC8HIIB npC;liCT8BJIBHIIII ;liiiCKpeTHHX cepHII 

B TCpMIIHSX xapaKTepOB npB;liCTSBJlBHHll, Q(Jaop ero peayn»TaTOB II COfiOCTaBJl8HII8 KX C peayAD:ra

TaMII ren»if>aH;lla-UeTJIHHa-rpaeBa ae BXO;!IIIT B aa;llaqy ;llaHaoro oCiaopa. 

•>cu. TaKae paCioTy/5/, r;~~e no;~~poCiHO.IIayqeHh! YHII:rapah!e npe;~~cTaBneHHR anreCip Rll rpynu Slt(~~ 
II SU(.t,i.) • 

JEH)3aMBTIIII 1 qTO Ha B03110XHOCT» nonyqeHHH TBKOII if>opllynh! yKa3h!B8JlOC» ren~H;liOK B ero neK

UHH, npoq~:ranao~ Ha HnTHHCKOII wKone no TeopiiH aneuen:rapH~ qac~HU ( anpan»- Mall c.r.). 
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§ 2. OnpeJ!enealle rpynfihl U. Cp,fl.) H anreCipw 1.. 0 

KaK yxe o:rueqanoc», rpynna U(~~)ecT» rpynna Bcex KOMnl!eKcHwr n11ue 

1'1-= f+'J nepeiiBHH~ l 1 , • • • ·, i!h , coxpaHIIIJIIIHX 5plf~TOB)' iPOPK)' z l,.~,..- 2 ~I? .. • 
K•1 ~•f+~ 

Hcuo, 'ITO npH i=O (p=n) U (f•9) coBna;~~aeT c rpynnot.l U(n.) yHHTapuwr 

KaK 1!3BBCTH0 1 Bee HenpHBO;llllllhle YHIITapHiie npe;liCTaBJIBHIIH rpynnh! U(n) KOH 

~> 0 rpynna U (p,fl,) HBKOIID8KTHa II BCB eii Henpi!BO,llllllh!B YHHTapHh!e npe;~~ 
aoMepHhl. TaK KaK U{7J>) 11 U(M) H30IIOPWHH, TO 6ea orpaHHUHBII 06!1lHOc:rH 

BST» l!HWb cnyqal! f ~ ~ i BCIDAY B HaCTOHIIIBII IISJlOllteHIIH llli Ciy;llell npe;llnOJI• 

HHBTCH 5TO HepaBBHCTBO, 

TiycT» is - e;liiiHHqHas uaTpHua nop~Ka S Tor;lla Ci;noqnaa uaTpHua 

6= ( 
1r o) 
0 -i'l 

CCTb .llaTpHua 3PKHTOBOll WOPI!H (2.I), a Calla woplla 38fiiiCHBa8TCH KOKfiBKTH( 

z~z 
+ -( Z - CTOJICieu 113 5JlBKBHTOB ~K 1 Z - CTpOKa H3 SJIBMBHTOB J?IC ), Cne:z!OBf 

onpe;~~eneHIIm rpynnh! U(p,ll-), 

z+u+ouz = z+tJ z U E U (p.q,), 

a 113 5TOrO, KaK 113BBCTH0 1 BHTeKaBT 1 q:ro 

u+6 u = 6 , u {; Ucp.'f) 

llpoBO;liH paccyz.~teHHH B oCipaTHOM nop~~Ke ( q:ro ~a"e npomeJ, lid nonyqaeu, q 

'U + d U. = 0 lllfeeT MBCTO TOJl»KO ;!IJIH llaTpiiU U 143 U {f,fj.), 
npi!XO;llllll K 3aKJlmqeHH0 1 q:ro MOlltHO ;!18Th ;11pyroe ( SKBIIBaJIBHTHOB Bh!menpi!Be;lle 

JlBHIIe rpynnhl U(p.~~ aliHMeHno: U(f•ll) ecu rpynna Bcex KOII!IJlBitCHwt 

1!. = p+~ , y;liOBJlBTBOPHIDIIlHX paBBHCTBY (2 .3). (CorJl8CHO (2 ,2) 1 npll 

lillleeu d • fn, II paBBHCTBO (2 ,3) npHHIIII8BT Bll;ll U +U = iK 1 T ,e, OfiHTb fi' 

coBna,JtaeT c U(n) np11 ~ = 0 ) • 

B CIIJlY (2.3) Tenep» Khl IIOlltBK YTBepx;~~aT», UO anreCipa R11 f.(p,~)rpyni 

COBOKyfiHOCTD BCBX KOIInJieKCHWC IIBTPHU M nOpH;liKa rl• r+~' y;liOBJleTBOPllilllll 

M+= dM6 . 

B qacTHOCTII, cornacno Bh!WBCKaaaHHOuy, 1.. (n,o) co:ena;~~ae:r c anreCipoll L(n) r] 

;liBJl»HBIIWell Mhl paCCMOTpiiM HBKOTOpyw cepHD HBllpHBO;llllllh!X npe;liCTSBJIBHIIll anre< 
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11 npe,liCT8:BJl6HI!l! ,lii!C!CpCTHOll cepHII 8Jire6phl f.(p.~)t f+ 9"' 1'1 :tE) • 

6Jiaro.z~apl! 6oJIDWOMY ycnexy rpynno:Boro noAXo.z~a B ~IIBHKe aJieMeaTapHhiX 

O'I6HD 8KTY8J!DH~II ,l(Jll! ~1!3l!KOBo ilOCKOJ!DKY OHII 113JIOS9Hhl KOHOil9KTIIB

OOOT:B6TCTByiDmlle ,liOK838TBJ!DCT:Ba, TO S:BTOphl ,liSHHOrO 0680pa llOC

TeOpi!ll ;lti!CKpeTHO(;\ Cepllll, BO,OIJ.poi!SBO;Ill! ilOJ!HOCTDil 

AJil! H6KOTOphiX YTBCPZA6HI!A ( 011., Hanplll!ep, 

,l(OH838TCJ!DCT:Ba. Kpol!e TOrO, IIIII! llOJiyqBHhl HBKOTOphle HOBhiB pe-

5) 111111HIII!8J!DH8l! OI!OT6118n KOIII!yTSI:(I!OHHhiX COOTHOme-

11 npo:BepCHhl ( OM. § 7,B) ;ltOilOJIHIITBJ!DHhla KOIII!YTSI:(IIOHBhl6 COOTHOme

oil OIIOTCMhl11 ; 2) BhlBC;ltCB8 ( Oil. § 7, A) ~pllyJ!a ,liJIH OnepaTOpOB 

11 e ) B OJiyqae aJire6phl /.. (p,,fl'), 8H8JIOrii'IH8ll OOOTB6TCTBYJl-

£(n), .z~aHHOll B/11; 3) aaueqeao (OM. Ao6aBJI6HIIe), 'ITO npe;zt

cepllll AJ!l! L (p,i), onpe,~~;e.lleHHhle B/2/ ,I!Bor;tta 110ryT paol!lenJIBTMll 

npe,liOTSBJ!CHI!li, 

pa6oTax/6/ ;ttaHa ItoHOTpyKQI!ll aeaoTOpbiX npe;ttoTaBJICHI!ll U(p,~) 
JICOTHII'IHSl! ceplll!) B ;ttpyrol! ~PIISJIII3119o Ero CBl!3D 0 ~PIIaJIII8-

6y,lleT paCOIIOTpeHa B OT;lt6J!DH011 0006!!19HIIIIo 

QIIKJI pa6oT/B/ Xap11m-qaa;~~pa o npe;ttoTaBJieHHHX noxynpooTHX rpynn 

1-Bii~OIIy,y,llaJIOCD llOJiyqiiTD OiliiCSHHe npC;ttCTSBJ!CHHll ,liiiCKp9TBHX ceplll! 

encTaBJieHIIli. 06aop ero peayJIDTSTOB 11 conooTaBJieaae KX c peayJIDTB

BXO.lii!T :B aa.z~aqy .z~aHaoro o6aopa. 

npe;ttcTaBJieBllll axre6p llH rpynn SU (t,i) 

noJiyqCHI!ll TSKOII ~PIIYJ!hl yKBBhiBaJIOOD reJI~H,liOK B ero JICE

WKOJIC nO TCOpl!ll 8Jl811CHT8pHHX 'IBOTIII:( ( anpeJID- 11811 o.r.). 

4 

• 

§ 2. Onpel!exeHHe rpynllhl U Cp,fl.) 11 aJire6Phl L (p, 'f) 

KaK yxe OTUe'laJioo», :pynna U(~')eoT» rpynna Bcex xounJieKCHhiX JIIIHCIIHhiX npeo6pa30BSHI!ll 

n: p+~ nepeMeHHIIX i!.1 , • • • • , i!h , coxpaHIID!lliiiX apu~TOBy ~opuy 

Z l,.~~r- 2 ~ .. i!,. • (2.r) 
· IC•1 «•f+t 

HeRo, 'ITO np11 ~=o (p=n) U (p.~) coBna.z~aeT c rpynnoll U(n.) yBRTSPHIIX npeo6paaoBaHIIll. 

KaK 113B6CTBO, BCC aenpliBO,llllllhiC YHiiTSpHhle npC,liCTSBJICHIIII rpynnhl tl(n) KOHC'IHOMCPHhl. ilpll 

~ > 0 rpynna U (f/1-) HCKOI!ll8KTH8 II BCC ee Henpi!BO,lllll!hle yHIITBpBhiC npe,liCTSBJICHllll 6CCKOBB'l

HOIICpHhlo Tar: Kaa U(~,f) H U(p.~) iiBOIIOpcpHhl, TO 6ea orpaHI!'ICHKII 06JllBOCTil I!OlKBO paoollaTpi!

BaU Jlilm» CJiyqall p :;J>. ~ i BO!O,lly B HaCTOl!l!lCII 113JIOlltCHllil llhl 6y.z~eu npe,llnOJiarau, 'ITO BhlllOJI

Hl!CTCH 8TO HCpaBBHCTBO, 

ilyCT» fs - 6,li11Bi1'1Hall UaTpHQa nop~Ka $ • Tor.z~a 6JIO'IHal! llaTpKQS 

( 
1r o) 0 

= 0 -1~ (2 .2) 

COT~ .IISTp~Qa 8puiiTOBOll ~Opllhl (2.1), a Calla ~Oplla 38lliiOhiBSCTCH KOIIilSKTHO B BH~C 

z~z 
+ -( ~ - CTOJI6CQ 113 8Jl8116HTOB ~I< , Z - CTpOKa 113 SJieueBTOB ~lt. ). CJIB;l(OBSTBJI»HO, COrJiaCHO 

onpe.z~exeHKJl rpynnhl U(p,~~o), 

i!+u+6u~ =- z+d ~ U E U (p.q,), 

a 113 8TOrO, KSK i13BCCTHO, BhiTBKSCT , .. 'ITO 

u+6 u = 6 , u 6 U(p.'f) 
(2.3) 

JlpOBO,llll paocyx.z~eHI!H B o6pSTHOM ilOpil,l\KC ( 'ITO ,!\S),e npome), l!cl llOJIJ'ISCII, 'ITO paBCHCTBO 

U + d U. = 6 III!BCT MCCTO TOJI»KO ,l(Jll! 148Tpi!Q U .113 l/. (f,ft), TaKIIII nyTCII llhl 

npi!XO,llllll K 38KJlll'IBHHil, 'lTO MOlltHO ,liST» ;ttpyroe ( SKBIIBSJ!CHTHOC BhiWCilpi!Be,liCHHOMy) onpe~e-

JICHIIC rpynnhl U(P·Ii-~ a llMCBHo: U(p,ll) ecu rpynna noex KOMilt.ICIIOHhiX MaTpi!Q nopil,l\Ka 

11,: p+'t , y~OBJICTBOpli!OJ!liiX paBCHOTBy (2,3). (CorJISOHO (2,2) , npll fj, = 0 (pen) 

III!CCII d· in. II paBCHCTBO (2.3) npi!HllllaeT Bll,ll u+u = 1. .. ' T.e. Olll!TD noJiyqaeToll, 'lTO U(p.q,) 
coBna,llaeT c UCn) np11 CJ = o ) • 

B CIIJIY (2.3) TenepD llhl MOllteu yTBepllt.ziSTD, 'ITO aJire6pa Ra L(p,~)rpynnhl U(f-9.} ecn 
OOBOKYTIHOCU BCBX KOMilJ!CKCHhiX MSTpiiQ M nOpll,liKS 1'1• J'+~, YAOBJIBTBOpli!O!!tiiX yCJIOBiiD 

M+= oM6 . 
(2.4) 

B 'IBCTHOCTI!, corxaono BhiWeoxaaaHHOMY, L (n,o) oonna.z~aeT c aJire6poll L(n) rpynnhl U(n.j. B 

.z~aJI»Hellmeu 14hl paocl40Tpilu HCKOTopym cepi!D Henpi!BO,liiiMhiX npe~cTaBJICHilll aJire6phl L(p~)( 11 a~-

~ 
' ~~ 
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,: 
I" 

re6pul{n)- KaK qacTHHlt cnyqalt), 0HH 6y~yT YHHTapHHMH, llpe~rTa~HeHHe anre6pu RH KSKOlt-TO 

rpynnN Has~aeTCft yHHTapHHM, eCHH OHO COCTOHT HHW» 1!3 SpKHTO~NX oneparopo~, TSK KSK ~ Ta

KOK I! TOH»KO ~ TSKOK CHyqae COOT~eTCTBYJOI!lee npe~CTBBHeJIHe CWIOJ.t rpyllllli 6y~eT yHHTapHiiJI; 

KOHeqHo, ecnH nocne~Hee CYI!leCT~yeT, T,e. ecn11 KOXHO "npoHHTerpHponar»" npe~cTanneHHe anre6-

PH H nonyqHT» TSKHY nyTeu npe~cTa~nenHe rpynnu. Aeno u TOM, l!TO XOTH Ka~oKy npe~cTannenmo 

rpynnu cooT~eTcTnyer npe~cra~eHHe ee anre6pu RH, o~HaKo oOpaTHoe HeBepHo: He BCHKoe 

npe~cra~neHHe anre6pu RH K01HO "npo~OHXHT»" ~o npe~cra~neHHH coor~eTCTBYJOI!lea rpynnu, npH

l!eM, eCHH TSKOe 
11 llpO~OHlleHHe 11 I! CYI!leCTByeT, TO OHO MOXeT OKa38T»CH He e~HHCT~6BBHM, Bonpoc 

0 
11

llpo~OUeHHH11 
paCCMaTpi!Baellb!X ~ HSCTOHI!lell 1!3HOllt6HI!I! npe~CTSBHeHHlt anre6pu L{f•9) ~0 

npe,llcTa~neHHlil rpynnu U.(f/~) 3,llec» ne Oy~eT o6CYJK.ll8TbCH, 

§ 3, ilOCTaHOBK8 3al!81!1l 0 Hpel!CTa~eHHliX anre6pH /.. (p,f) 

06o3H81!HY 11epea A;- llaTpHuy n- ro nopll,llKa, y xoropolt na nepeceqenHII i - oil cTpoKI! w 

j- ro cTonOua cTOHT i, a na ocrannNX 11ecTax - nynH. KollllyTaTopu llaTpuu A1 ~upa-
a:ailrca, KaK xopomo II3BeCTHO, cne,llYJOI!lelt cpopMynoli: 

[ Aij) AKt] -= btcj A it - :5;t Al(i. 
(3,I) 

r~e S1- CI!MBOJI KpoHeaepa, 

KaK Kli Bll,lleJIII ( cu. § 2), aJrre6pa R11 L(p.f}rpynnu U(p,~)ecT» conoKynaocn ncex 

KollnneacnNX MaTpHu M nopn,llKa n :<: p+ll- , Y.llOBJieTBOPHilllliiX ycnoBHil (2 .4), ~ Koropolt :s~e,lle-

no cooTnomenHe KOIIMYTSUHII: [ M,MJ = MM'-M'M, BerKo noKaaan, l!TO MOF.HO Bhl<lpaT» renej,a-

Topu anre6pu L (p.~) cne;r(YJOI!li!M o6paso11: 

M/(1( = AI<~ , I(= t, . ..• n : 

Mr<e=A/(e+Ae", M~ee'"'i(AICt-Ae~e), K<t~p nHdo p<K'<t; 

N/(, = Al(t -Ae~e , N~et = i(AKt +A~), K$.p<t. 
0TCil,lla ~HTCKSeT, l!TO 

A, .. ,"" MKt: K=i, .•• ,n; 
I ~ 

Al(e =i(MKt-iMI(t)' AtK = J:(MI(t+iMKt), K<!~f JIHdo p<K<f; (3.2) 

Al<e =f(NI(e-itfZct), Ael(=--f(N~et +i~t), K~p<t. 
CI\aJKeM, qTo sa~aHO npe;r(cTanneHHe anre6pu i.(p.IJ) B rHJI»6epTOBOM npocTpancT~e H c op

TonopuHponannHM 6a3Hcou{e., .• . ,e~;:J. ecnu Kax~ouy aneMenTy AE L(~9)conoCTauneu nHneaHHJ.t 

onepaTop 1';._ B H , KOTopW! onpe,lleJieH 11n :loiHOlileCTBe Bcex KoneqHNX HI!HeltnNX KOK6HHaQHa 

lleKTOpoll e t, ... , €,.,. .. ll nepeBO,lli!T 3TO KHOllteCTBO B Ce6H t llpHqe)l 

l;A+f<8 "') ~ + f Ts , [7; , 'fa] = r:A,6} ' (3.3) 

r~e A lt !> - np01!3llOUHhle aJieMenru 1!3 L(f•'l) , a .A 11 f- - rrpoHSllOn»Hue KOMrrilleKcnue 

6 

• 
~ ------ .. -

'"I 

qHcna, .l\JIH Kparxocru, KaK aro o6uqao ~enaercn, 6Y71e.u o6oauaqaT» T
11 

o: 

- n6olt HS reHepaTopo~). Onpe,lleJIBll orreparopu Aij "u rrpeJtcTanneHI!H T, 
(rol!Hee, rro orrpe,lleJieHHil 7: .. BHP8llt8mTcH rrocpe,llCTBOll ~ Te»u ae wopyynm 

n~ . 

ilTCH Aij rrocpe,llcTBOII M, H, Kpo11e Toro, ~JIH Kparxocr11 c~on ~V aaueHne! 

Tor;r(a Ha (3.2) lt (3.3) llUTeKaer, qro I! B rrpe,llcTa~eHHII T oneparopu A~ 

MyTaUHOHH!ill COOTHomeHI!Hll (3.I). HaitOneu, ecn11 rrpe~cranneHlte T yHHTapHo, 

M SPIIIITOBH ( cu. § 2), TO 1'13 (3,2) rrony11amrca coornomeHua 

+ {+f npa K,t~p .1111do. f 
AKe • E,ce AlK • C~et" -1 np• K~p<t nudo.(• 

CornacHo (3,3), ,llJIH 3a~aHHH rrpe,llcTallnenHnT ,llOCTSTOl!HO aa~aT» reHeparo~ 

fla Bh!mecKa~aHHoro HCHo, l!TO aro SKlli!BaneHTHO 3a,llSHI!il orreparopoa A~ ; I! 

TaTO'lHo saAaT» Ay rax, qro6u y~ollnexnopanHc» aouMyraulloHHhle coorao•eHu 

rrpe,llCTSBHeHI!e YHIITSpHO- YCHOBI!H 11 3pyi!TOBOCTI!11 (3,4), 

ITpe;r(cTallneHHe T Has~aeTcn HenpHBO.JIHllllll, ecnu B H He cy~~tecTByet 
HHllapHaHTHNX OTHOCHTen»Ho llcex orrepaTopou 1!3 T . Ana npe,llcTauJieHI!ft T a 

;r(elicTBYJOI!ll!e B rrpocTpancTllax H H H' , HaSHB8DTCH SKBI!l!MeHTHiillll, BCJii 

HHHellHoe oro<5pazeHHe H Ha H' , np11 KOTopou orrepaTopu T rrepeXO,llB! ~ 
oneparopu ir'. B ,llaH»Hellmeu, roaopn o npe~cTaBJieHIIHX, uu ncer,lla 6y~e»no 
3TI!Iol CHOllOll HenpHBO,lllliiUe npe,llCTSBJieHHH lt BCer~a <5y~ell OHpe~eHHT» I!X C T< 

BaHeHTHOCTH, 

flTaK, sa~aqa o6 orrHcaHHI! yHHTapHNX rrpe~cTaaneHHII anre<lpu L(p~Jcuo,l{l 
c.re)IYJJI!lelil. sa~aqu: HS}ITI! nee nonapHo He3Klli!BaneHTHue CHCTellu orrepaTopou) 

npocxpaHCTBe H , He ocTaBJiftilll!He HH~apHaHTHLIM Hlt o~Horo us rro~npocTpaHcT! 
JISTBOpHilll!l!e KOIIMYTB!li!OHHUU COOTHOWeHI!Hll (3,1) I! YCJIOlli!Hll Bplii!TOBOCTH (3, 

liOKSli.eM, Kai< pemaercH axa aa~aqa ll cnyqae IIHTepecYiJI!lell Hac cepHI! rrpe,llcTa 

L (p.~) 
• 

§ 4, OnucaHHe HerrpHBOAIIliHX npeACTallneHI!a SJire<5p 

L (f. V (AIICKpeTHaH cepHn) 

A. IT P E l! C T A B R E H M II L (17.) 

PaccM6TPHM cHal!ana cnyqall ~=o, r.e. anredpy Lfn,o)=L(n.) ( c1 

ROHCTPYK111lil 6aoHCa reu4JaH,lla-!le~·ni!H8 B HpOCTpSHCTBe Hellpl!llO,lliDIOro npe~CTI 

KOHCTPYK!lllH OCHOB~aeTCH Ha CJie,llYJlllli!X ,llllyx liJaKTaX TeOplli! KOHel!HOUepHUX II) 

a) KoHel!HOMepHoe aerrpHllO.llHYOe rrpe,llcTa~neHue anre6pu L (n.) o~HOSH81!HC 

• 

7 



cnyqaR), 0He 6y~yT yaeTapHNMH, llpe~~TaBneHHe anre6pH HH KBKOR-TO 

yHHTapHHM, ecne OHO COCTOHT nHWb 113 3pMHTOBHX OnepaTOpOB, TBK KBK B Ta

cnyqae cooTneTcTnyromee npe~cTannenee cauolll rpynnH 6y~eT yHHTapHHM; 

111cnenaee cymecTnyeT, T.e. ecne uo~ao "npoeHTerpeponaTb11 npe~cTanneHee anre6-

nyTeM npe~cTannenee rpynnH. Aeno n TOM, qTo xOTH Ka~ouy npe~cTanneaem 

npe~cTanneame ee anre6pH Re, o~HaKo o6paTHOe HeBepHo: He BCHKoe 

]e MO~HO "npO~On~HTb11 ~0 npe~CTaBneHHH COOTB8TCTByiOme£! rpynnH, ope

TO OHO MO~eT OKB3BTbCH He e~HHCTB8BHHM, BonpOC 

ccMaTpenaeuax n aacTOHmeu e3no~eHHH npe~cTaBneaelll anre6pH L(JO.~} ~o 

o6c~~aTbcH. 

nocTaHOBKa aal!aqe o npel!CTaBneHeHX anre<5pH L. (p,f) 

A;-uaTpeuy n- ro nopH,liKB, y KOTopoll Ha nepeceqeHHe i - olt cTpOK!il e-

HT i, a Ha ocTanbHHX uecTax - HYJIH. KooyTaTOpll MBTPH!I A1 BHpa-

II3BecTHo, cne~yromelll cj:opMynoll: 

[ Aij, A .. e] : 'Str.j A if - 'S;t A,..i, 
(3,!) 

( eM. § 2), aJtre<5pa Re L(p.f)rpynnll U(p,tj,)eou conoKynuocu ncex 

M nopH~Ka n:: p+'l- , y~onJieTBOPHJOmiiX ycnone10 (2 .4), n KOTopoll BBe~e-

[ M, MJ"' MM'-M'M. RerKo noKa3aTb, qTo MOl'.HO Bb!6pau re!lejla-

cJienyromeu o6paoou: 

M I( I( = A l<tc. , t< .,. t, ... , n : 
=A,..e+Ae", MKe .... i(A~<t-AeK), K<ts.p m!Clo 

t = A"e -Ae" , NKt = i (AKt +A~), K~p<t. 

A, .. ,'""""" K=:f, .•• ,n; , ~ 

p<l<<t· 
' 

= i (M,t-iMt(t) , AtJc = f ( MKe +iM,d ), K<f4{' J!HdO p<K<f: 
~· (3.2) 

Kf =f(N .. e-i~t), Al .. =-j(N,..t +i~t), K.$ip<t. 
aa~aao npencTaBJieal!e aJire6pll L.(p,IJ) B rlln:o6epTOBOM npocTpaHCTBe H c op-

1<5a~llcoll {e., .. . ,e,.;}, ecJII! KalK~OIIy aJieMeHTY A E L(p.9) conoCTanneu ni!HelllaW! 

H , KOTOpllll onpe~eJieH 1!<1 .loiHOlKeCTBe ncex KOaeqaax Jieaelllaux KOII6HBal(Hlll 

. , e,., ... l'l nepeBO~I!T STO MBO~eCTBO B C€6H, npeqe11 

l;A+J<8 "') ~ + f 1"s , [?; , Ta] = TeA,~} ' (3.3) 

IPOil~BOJibHue sneMei!Til e3 L(f,'l) , a .A 11 f - npoH3BOn:~>HHe KOMnlleKCH!le 

6 

• 

qecna. Ans KpaTKOCTH, KaK aTo o6uqao ~enaeTca, 6~e11 o6oaaaqaT» lrM onHT» qepea P1 ( f1-

- HJ06o~ 143 reaepaTopoB). Onpe~eHBM onepaTOpH )\~ "B npe~cTanneai4H ir •· wopuynaue (3,2) 

(Toqaee, no onpe~eneaeD ~~ BHpaEaJOTCH nocpe~cT~ou ~ T6MI4 ze W0PIIynau14,·KBKI!MH BHpa~
DTcHA1nocpe~cTlloll M. 14 1 Kpoue Toro, ~nH KpaTKOCTH CI!IIBOn~ilaaueHHeTcH aa cl!non Ay- ). 
Tor~a 1!3 "(3.2) 14 (3.3) B!lTeKaeT, qTo 14 B npe~cTaMeHI414 T onepaTopH Ay-y;n;oBneTBOPHJOT KOM

MyTa!.(I!OBHW COOTHOW81li!HM (3,!), HaKOH81(, ecn11 npe~cTaBneHHeT YHI!Tapao, T,e, 8CJII4 OnepaTOPH 

M spuHTOBH ( CM. § 2), TO l'l3 (3.2) nonyqamTCH cooTuomeHI4.R 

+ {+f np11 x,!-11p JIIIdo f <x,f 
AKe "'cl<e AeK • ll<t = -t !Ipll Kt<p<t nl40o.($ip<K (3.4) 

CorJiacao (3,3), ~nH aa~aHl'!H npe~cTanneHI4H T ~ocTaToqHo aa~aTb reHepaTopll M ( Toqaee, T,., ). 
~3 BllW8CKa3aHHOI'O HCHO, qTO STO SKBHBaneHTHO 3a~8HI!IO onepaTOpOB f\y j HHb!MH CJIOBaMH, ~OC

TaTQqHO aa~aT» Ay TaK, qT061l y~onneTnop.RJII!Cb HOMIIYTBUHOBH!le cooTHOmeHHH (3.!) H - ecnu 

npe;n;cTanneal4e YHI!Tapao- ycnonea 11 SPIIHTOBOCT14 11 (3,4), 

Tipe~cTaBneaue T Ha3hlBaeTcH HenpiiBO.IIIIIIHII, ecJII! B H He cymecTnyeT no~npocTpaacTB, 

I!HBapHaHTHHX OTHOCKTen»BO ncex onepaTopoB 113 T. Una npe~cTaMeBHH T 14 T' a.nre6pll L(p.lJ.) 1 

~ellcTnyromlle B npocTpaacTBax H 11 H' , aaaHBIUlTC.R BKBHlla.neBTHNMe, ecn11 cymecTByeT TaKoe 

JII!Beilaoe OT06pa~eHI4e H aa H' , np11 KOTopou onepaTOPH T nepexo~HT B coOTBeTc'l:Byromlle 

onepaTOPH T'. B ~anbaellmeM, ronops o npe~cTanneHI!BX, Mil Bcer~a 6y;n;e11 no,J;pasy:~~eaan no~ 
STIIM CnOBOM BenpHBO~l!MH8 npe~CTaBn8HHH H BCer~a 6y~eH Onpe~eJI.RTb llX C TOqHOCT»JO ~0 3KBH

BBn8HTHOCT14o 

~TaK, 3a~aqa o6 onllcaaiiK yHIITapaux npe~cTanneHHlll a.nre6pH L(p9Jcno~I4TCH K pemeH;,uo 

c,re;n;YJOmell_ 3a~aq11: aaiiTII BC'e nonapao HeSKBI!BMeBTBHe CI4CTeiiH onepaTopon Aii B ri!Jlb6epTOBOII 

npocTpaacTne H , He ocTannmomlle eanapllaBTllllM BH o~Horo 143 no~npocTpaacTB n H 14 y~on

JieTnopmoml'!e KOMHyTaUHOHHHM COOTHOmeHl!HM (3,!) II ycnOBHHM SpMI4TOBOCTII (3,4), ~anbme MH 

noKal•eM, Kar\ pemaeTcH sTa 3a~aqa B cnyqae HHTepecyromelll aac cepee npe~cTaaJieHeli aJire6p!l 

L(p.~) 

• 
§ 4. Onl4caHI!e aenpeBOl!HMHX npel!CTanneH141l a.nre6p Lrn) H 

L (f, ~) (JUicK~eTBaH cepe.R) 

A. n P E Il c T A B A E H ~ H L (n.J 

Paccu6Tpl!ll cHa'laJia cnyqa£! ~"'o , T.e. anredpy LCn,o)=:L(n.) (cu.§ 2). Oneme11 

KOHCTpyK!(HIO 6a31!Ca renbWaH~a-UeTni!Ba B npOCTpaHCTBe H8llpi4BO~IIMOro npe~CTaBn8BHH. STa 

KOBOTPYKUHH OCBOBHBaeTCH Ha CJI8~YJOmi!X ;li;Byx WaKTaX T80pl'!H KOBeqHOKepBHX npe~CTaBneBe£!: 

a) KoneqaouepHoe uenpeao~HUoe npe~cTaBneaue anre6p!l L(n) o~H03Haqao 3a~aeTcH rl~Mep-

• 

~ 
·t 
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.! 

HI& BBKTOpOII m,.. = ( mu1 , • • • ·,1'1'2._,.,) C I!BJIOtU!CJIBHHh!llll 1100p;zti!H8TBMII, l';l!B 

m1,. ~ m,lft ~ · -~ ln.nn ( cTapmllll nee npe;ncTaBneHIIll). 8TOT BeKTop Ciy;ne11 .li.BJilome Ha3111B8TI. 

HOIIBPOII H8Dpi!BO;ztilll01'0 npe;ztCT8BJIBHIIll, ilpOCTpaHCTBO, B KOTOPOII ;ztel!CTByeT npe;ztCT8BJieHIIB C 

HOI!epOII m,, Ciy;ztell OCi03H8'1BTD qepea Hm . ... 
YcJIOBIIIICll C'IIITan, 'ITO aJil'eCipa L (n-1) BJIOllteaa ecTeCTBeHHh!ll oCipaao11 B aJil'eCipy L (n.), 

npll'lell reHepaTOplll L(n-I}HBJIHJOTCll JIIIHeltHhlllll KOIICiiiHSI!IIllllll A~et , K, t"' 1, ••• , 11-.t 

Ci) ilp11 paanollteHIIII KOHe'IHOIIepaoro HenpiiBO;ztiiiiOl'O npe;ncTBBJieHIIll anreCip111 L{~&) aa aenpii

BO;ztiiMIIIe npe;ztCTBBJIBHIIll no;ztaJil'_eCiplll L (n-1) nocne;nalle BXO;ztliT c KPBTHOCTbD ,He CiOJII.melt B;l!IIHIII!III, 

ilp11 aTOM B paanoxeHIIe npocTpaHCTBa H- BXO;ztl!T Te 11 TOJII>KO Te no;nnpocTpaacTna H ... 
"'n "'1'1-t ' 

mh-1 = (mt n-1 J • • ••, mtH.IH\_ ;l!Jlll KOTOpNX , . r 
min.~ mi,n-J ~ Mi .. J,n , i = t, .• ·~ 11-t 

KaHOHl1'1ecrcllli CiaaHc B npocTpaHCTBe Hm. cTpOIITCll cne;nyiOlllllll o6paao11. PaccMoTpl111 yCiiiiBaiO
n 

mYIO ueno'IKY anreCip 

L (n) :;) L (n-i) :::> • • • :::> L (1} . 

PaaJIOlKIIII npocTpaacTBO Hm. aa no;nnpocTpaHcTna, IIHBap118HTHIIIe 11 aenpiiBO;ztilllllle OTHOCIITeJIJ>HO 
1'1 • 

no;nanre6ps L (n-i) , aaa;noe 11a aTIIX no;nnpocTpaacTB paano~1111 aa no;nnpocTpaacTna, IIHBa-

pllaHTHIIIe 11 aenpiiBO;ztilllble OTHOCl1TenJ>ao no;nanre6p111 L (n-2) 11 T.;n. nnnon ;no o;nHOIIepaolt an

re6pbl L (:t) • B peayJII>TaTe 11111 nonyqilll paaJiollteHIIe Hm aa o;nHouepHIIIe no;nnpocTpaacTBa. B 
n 

Cl1JIY yTBepllt;ztBHIIll 6) 3TO paaJIOllt6HIIe onpe.zteJieHO O,llH03H8'1HO. J(allt;ztOe 113 OOJiy'leHI!HX O,llHOIIepHHX 

no.ztnpocTpaHCTB liBJIHeTcH nepece'leHI!ell y6aaaiOmelt ~:~eno'IKH no.ztnpocTpaacTB 

H ::=>H :;)···:::JH 
rn.~~. mot-t "'1 · 

Tai\illl o6pa:!OII 1 Ita.-.ztoe 113 3TIIX O,llHOII9pHHX OO;ztOpOCTpaHCTB 3Bl\88TCH C.'!e)\;)'IDiJ,eUl Tj:eyl'OJII>

HOli CX9110it 

m= 

mirl m11'1 ••.• mn-:f,n m. h.l'l. 

m1,11.·1 • • • • • I m IL-1,n-t 

. m.u mu. 
mtt 

(4,!) 

B STOll CXBIIB nepBBH CTpOKa ~IIKCl1pOBBHa; 3TO HOI!ep IICXO,li.HOI'O npe;ztCTBBJIBHIIH, B OCTBJ!l>HNX 

CTpOKBX IIOl'yT CTOHTJ> JIDCillle UBJibiB 'IIICJI8 1 YliOBJIBTBOpHIOmlle CJie;ztylOll(illl HepaBeHCTBBII: 

m;IC ;?:: mj,K-1 ~ m i+t,K (4.2) 

8TII llBpaBeHCTBB OTpaJKeHIII HB CXel!e Tell, 'ITO tUICJIO Yrzj,~t' CTOlllJlB9 B (1<-f) CTpOKe CHI13y 1 

BblnliCh!BBBICH MBlK.IIY qi!CJIBILII mJIC II mj•t,K . 

8 

• 

~ 

BIIICiiiPBll B ~011 113 DOCTpoeHHHX OAHOIIepHNX OO;ztOpOCTp8HC~ DO 18KTO 

11111 nony'lilll ·opTOHOPJIMponaaaHit Cia311C B npocTpaHCTBe H~ • BeKTops Cia3IIO 

TBKIIM oCip83011 1 BC8BOBIIOZHIIIIIH TpeyrOJII.HIIIIIII CXe1181111 m. , l\JtH y;rtOCiC!B8 B 

:ztB 6y;ztell DIICBU BIIBCTO lfm. DpoC!O m • 
q!06H 38,llBTI. npe;ztCT8BJI8HHll 1 ;l!OCT8TO'IHO yx&SBTI. 1 K8K ;ztel!CTByDT OOep 

a11cH111e BeKTOplll. Cnepna aa.zta:ztHII cHcTelly onepaTopoB AKK, A ...... 1 , AK-
IIYJUIIIII: 

r.zte 

A ICK m = ('tiC- 'l~e-J) m., 

A~<.~:-t rn 

AK-v m 

~-I i i 
= L- a.,t-1 (m) m..K·t ' 

i•1 
/(-1 • 'l' 

= y s:, (m) m!-t , 
1=1 

/( 

't = 0 ~ .. I m;,., K•J, •• ... n, 
o ' : J>=t IC·Z l 

, [ \a reilt -~; .. ., +t)/J r !,.;K-2 -~ 1<-1~ 
a. (m) = - ) 

IC·i n. (ti,K·I·;;IC-,+f){ tc;lf-f- ~;1<·1 
"•t>l ,..z J.!. 

;I .\ [ .n (f;.l( -t.~l(_,) .... n ff,, ... z -y; ... ,-t) z 
D. ''"' = - ••• , I "... ,Qi(ei,IC..,-~....,){t.; ... ..,-~ ..... -t) 

i ( '/' e.·l( == mix -z·. 
a lniC-f m~ ... ) oCio3aaqaeT cxe11y, nonyqeHHYD 11s. m 3aueHoll ~~~ .. ., aa 

0TI!eTIIII 1 'ITO g)OPJIBJll>HO HeKOTOpllle 113 OXell Yn ~-1 B (4..r.4) II nr!,._, B (4, 

H9;l!ODYCTIIIIIIIIIII (T,e, HX 3JieMeHTH IIOryT He Y:ztO!JI6TBOpliTI. HepaBeHCTBBII (4,; 

Tll'leCKH TBKIIe CX611J! He. BO'J.YT B (4,4) H (4,5), TBK Kalt Q~ ( ft,)/.0 
TOI';l!B, KOI';l!B CXeiiB m;.., (miC~) ;nonyCTI!IIB. CnpaBe,llJIIIBOCTI. 3TOI'O yTB9pllt;zt6HI 

0 nOIIO~l>D (4,2) H (4,7-9), Hx STIIX &e g)OpllyJI BHTeKaeT eme, qro 3H8116H8T> 

a.!.t II 1:.1 He BHHy~llipymTCll (:zt_JIH ;l!ODYCTIIIIIIIX CXell)lE) II 'ITO DO;l!KOpeHHIII> 

1:18 TeJII>HIIIo 3HS'IIIT 1 Q :.t II 8 :.t HBJIHIOTCll BemeCTBeHHWIII 'IHCJ!BIIll: 

-i - i ji - J)i 
Q.K·i - Qtc-t 1 IC-t - DIC·t ' 

lE) 
Toqaee, ecnm HeKoToplllll 113 aHaMeHaTenelt ( AJIH ue;nonycTHIIIIIX cxe11) 1 

COOTB6TCTBYD~H'J. 'IHCJIHTeJIJ> T8Kllt6 SHHYJIIIpyeTCll, il03TOMY IIOlltHO C'IIIT8TI., '1!1 

HyJID 00 Onpe;rteJieHI!D ( TBK 'ITO COOTBeTCTBYIOWBll He;ztonyCTII118H CX911B ODHTI. I 

JIHCiO (4.5) - Cll, BIIIW6), 8TO onpe;zteJieHHe yt~TeH0 1 XOTH W HB!IBH0 1 BO BC6X; 

HIIRX ( Cll, 1 HSDpiiMep, § 61 l',ll9 OHO H6liBHO yt1T6HO npi!M61!6HHell BHBJIII!HqeCJ 

Hllll ), qTOCilll He nepel'p~BTI> H3JIOllteHIIH 1 Mill 60JII>me Hllr.zte He 6yl\611 OCiCyzAS! 

TeH. 
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( m · · · · tTl,.,.) C I<eJIOtU!CJieHHWII I>OOp,lli!HSTSIIII, r.zte tn, ' 

n( cTaprui!U Bee npe,llCTSBJieHIIR). STOT BeKTOp 6y.ztell A8JI~me HS3HB8T~ 

npe,llCTSBJieHIIR. ilpOCTpaHCTBO, B KOTOpOII .zteUCTByeT npe.ztCT8BJieHI!e C 

qepe3 Hm • ... 
, liTO anre6pa L (n-1) BJIOllteHa ecTecTBeHHW o6paao11 B anre6py L (n..), 

RBJifi!OTCR JIIIHel!Hhlllll K011611Hai<IIRIIII AKt , K, t"' t,. · · , lt-L 

KOHe'IHOI!epHoro Henpi!BO,lli!IIOro npe.ztcTaBJieHIIR aJire6p!i L (n.) aa Henpii

L (n-1) nocJie.ztHHe BXO.ztHT c KpaTnocum ,He 6onwel! e.zti!HIII<H. 

li 
hrn-t ' 

npocTpai!CTBa Hm.,_ BXO,ll.f!T Te 11 TOJI~Ko Te no.ztnpocTpaHCTBa 

• • • • > m~t-~.,rH} ,llJ!H KOTOpb!X 

m. ~ m · M 1 ~ mi .. 1 M , i "''~• .. . 3 n-t . t-n ,, •• - , .. 

B npOCTpaHCTBe ~~~ CTpOIITC.fl CJ!e,llyll~lll! 00p8301!. PaCCMOTpi!N y6HB81l
n. 

o Hrn aa no.ztnpocTpaHcTBa, I!HBapiiSHTHHe 11 HeupiiBO.lli!IIHe OTHOCHTeJI:&HO ... . 
, KS~,llOe 113 3TIIX llO,llUpOCTpSHCTB pa3JIO~IIII Ha llO,llllpOCTpaHCTBS, IIHB8-

0THOCI!TeJIDHO no.ztaJire6p!i L (n.-2) 11 T .,ll. Bnnou .zto O.ztHOI!epaoll an-

1111 IlOJiyqHM p83J!OllteHI!e ffnt HS O,llHOIIepH!ie llO,llllpOCTP8HCTBS. B ... 
pU3J!OllteHI!e onpe.zteJieHO O,llH03HSliHO. J{alit.ztOe 113 IlOJiy'leH!IbiX O,llHOI!epHbiX 

y6!1BaiD~el! !16Il0liKII IlO,llUpOCTp8HCTB 

H ::>H ::>··-:~H 
1'11.11. mll.·t mt • 

1'13 3TI!X O;zJ,l!OI!epHbiX UO;zJ,UpOCTp8HCTB 38]188TC.fl CJ!e)(:\'1'lEi8E Tj:eyrOJI~-

m= 

mirt m:lll. ••.• l'l'l.n-:t,rt m ... n 

m1,11.-t • • • • • mn-J,ra~.t 

·mLz mu 
mu 

(4.r\ 

CTpOK8 WHKCI!pOB8118; 3TO !!OIIep IICXO,llHOrO npe.ztCTSBJieHII.fl. B OCTSJI~Hb!X 

JIIDO!ie I<eJI~e 'IIICJI8, YAODJI8TBOpfiiO~I!e CJI8]1Yil~IIN HepaBeHCTBall! 

m;K;?:. mj,K·t ~ mi .. '•" (4.2) 

Ha CXelle Tel!, liTO 'IIICJIO Yrz;',K-t' CTOllll!ee B (K-f) CTpOKe CHII3Y
1 

Jl8MI! /'l'l.JK II mj•t,K • 

8 

• 

I 1.~ ll~~11i',~i'!~!.'~.l!l~~,~~~~l~(:' 
'l' '• 'I 

B!i611p8H B Ka~OII 113 llOCTpoeHHHX OAHOMepH!IX U0}11lpOCTp8HC~ DO BHKTOpy ~ C HOpyOl! f, 
1111 nonyliKM ~PTOHopympoBaHH!ill 6aauc B npocTpaHCTBe Hn~,_ • BeKTOpu 68a11oa aaHYIIepoBaH!i, 

TSKIIII 06p83011 1 BCHB03110ZHb11411 TpeyrOJI~HHIIH CXellallll f.n • Ana Y.zt06CTBS B ,llSJI~Hellmell 1411 Bcer

,llS 6y.ztell DIIC8U Bll.eCTO lfm npoCTO Yn. • 

qT06!i aa.ztan npe.ztcTaBJieHHR, .ztocTaTOliHo yxaaau, KSK .ztellcTByiJT onepaTop!i AKe Ha 6a-

al!cHue BeKTopu. CnepBa aa.zta.ztKM CHcTeKy onepaTopoB AKK, A~c,K-t, AK·t,K cJie.ztyro~llllll \f!op-

IIYJI811H: 

r]1e 

A IC'K m = ( 'll(- 'll(-1) m, 

A~e . .--t m 

AK-1 K m . 

~-I i i 
= L.. Q.K·t (nt.) m_IC·i ' 

/•1 
IN • ~ 

= y s:., (m) m!-t , 
ti 

K 

'1: =0 't ""1.. m;K, K&J, ••• ~n., 
o ' IC l"'t t1 l 

I [ G(t,·~e-~~,._,+t)/lrt..;K-1-~'c-t~ a (m)= -~p~~~~~~~~~) 
j(-1 n.rei.,K_,-;;~e-,+1){~;,_,- ~; .. -~ 

,.~i-1 1<-l J .!. 
G.~ em) = [-.a re.IC -t;~".JJJ :e•.~z ~v;~.,-1) 2 

le-t ,Q, (e ....... _,;IH) r e.,,.., ~..... t) . 

(4.3) 

(4.4) 

(4.5) 

(4.6) 

(4. 7) 

(4.8) 

(4.9) i ( ; t,·l(' "' m,l( -z , 
a lnl(-f l'l'ttC-t) 0603HS'I8eT C~BIIY 1 UOJiyqeH<lYil 113, m 3SII8HOI! ~~~K-f H8 ~IC·I· f ( ~;K-I + j ). 

0TIIeTIIJI, liTO \f!OPIISJI~HO HBKOTOpue liS OXell m!.
1 

B (4 ... 4) II m.~_, B (4.5) I!OryT OK83SUCH 

He.ztonyCTI!IIIillll (T.e. IIX 3He118HTH IIOryT He Y.llOBJI6TBOpHT~ HepaBeHCTB811 (4.2)), O,llH8RO \f!aK

TIIT!eCI\11 TSKIIe CXell~ He, BO'i.,ll/T B (4.4) II (4.5), T8K RaK Q~ ( ff_,)t0 TOr,lla Ill 'fOJ!~KO 
TOr~a, ROr.zta CXella m;., (~K.,) ,ll0UYCTIIII8. CnpaBe,llJIIIBOC'f~ STOrO YTBBpllt.zteHIII.fl JierKO npOBepReTCH 

C DOIIO~~~~ (4.2) Ill (4.7-9). ijx 3TIIX ze WOPIIYJI BHTeRaeT e~e, liTO SHSIIBHSTBJIIII KOS\f!WHI<I!BHTOB 

Gl!.f II 11-f He 8HHY~IIPYDTCH (.ztnR ,llOnyCTIIIIHX CXell)lE) II .TO UO,llKOpeHHHe BHp~eHH.fl HBOTpll

!18 TeJ!DHH • 3Halii!T, Q ~-1. II & :.i .fiBJlfiiOTCft BB~BCTBeHHHI!II 'li!CJISIIH! 

a.i = ai ji _ JJi 
le-t tC·l 1 K-1 - DK·t • (4.!0) 

lE) 
TO'lHee, eCHII HeKOTOpHI! 113 SHaMeHaTeJiel! ( ,llJIH HB,llOilYCTIII!HX CX611) 8HHYHIIpyeTC.fl

1 
TO 

COOTBeTCTBYI!~IIl! lii!CJIIITeJI~ TaKEe aHHYHIIpyeTCRo ilOSTOIIy IIOEHO C'li!TST~, liTO BCft ]1p06~ paBH8 

HYXD DO onpe.zteJieHI!Il ( TSK liTO COOTBBTCTBYID~aH He.ztonyCTHII8.fl CX8118 OUHT~ He BOI!,lleT B (4.4) 

Jl1160 (4.5) - C¥. BHme). STO Onpe]1eJIBHHe yqTeH0 1 XOTH W H8ftBH0 1 BO BCBX ,ll8J!~Helmi!X paCCYJit,llB

HIIftX ( Cllo 1 H8Up11Kep, § 6, r.zte OHO HeftBHO ytlTeHO npHI!el!eHHel! SHaJIHTHlleCROrO npo.ztonze-

HHH ), qT06H He neperpYJit8T~ 113HOEeHII.fl, IIU 60JI~rue Hllr,lle He 6y.ztell 06CYJit,ll8T~ UO,ll06HHX TOHKOC

Tell, 

' 
·---~~· 

I 
II 
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Eonee Taro, ;nJIII o~H08HS'IHOll ~npe)leJieHHOCTI! onepaTopoB A,..,ll'.1 I! Aoc.1,,.. llOlltHO C'II!Tau, 

K0116'1HO, 'ITO a_l If &~ 1 HEiOTpi!I.(STeJI:&HI\l, 
1<-f n• 

OcTaJI:&HI\le onepaTOPI\l A,..t onpe)I6JIDK CJie)IYJl.HilH peKyppeHTHI\llllf wopuyJiaUB: 

AK,K-lt. =[A,.,IC·I,AIC-I.IC·h], Aoc-lt.,K=[AI<-,,K-1, Aoc-t,K.} 1 h>J (4,II) 

lloaze Ill\! noKaxeu ( cu. § 7 A), 'ITO c nouo~:&~ STHX wopuyn uo~ao nonyqlfT:& IIBHI\le Bl\lpazeHHH 

JIJIII AICtnpH JIIl6biX I( 11 l , K"'f , aaanorll'lHI\le Bl\lpalKeHI!Hil (4,4), (4.5), 

B. n P E JI c T A B JI E H H 11 L (p,q) 

Tenep:& paCCI.IOTplfll CJiy'lall ~ > 0 , Mli JIS.lllfll Cel!qac ODIICaHife TSK HS31\!BS6110il )IIICKpeTHOI! 

cep11111 HenpHBOJIHilbiX YHIITapHbiX npeJICTaBJieHifll anre6pl\l L (p,fj) 11
) • .ll.JIB SToll uenH BBe)leu cxeul\l 

6onee o6~ero Bll.lla, qeu (4,1)-.), CHa11ana 3SJISJIHU paa6HeHHe 

p = ot.+p 
'llfCJIS P B CyYily )IByx 1.(6JibiX H60Tpi!I.(ST6JI:&Hb1X 'li!CeJI, C Kallt.lll\lll TSKI!Il paa61!6Hll61l CBllllt61l COBO

KYDHOCT:& CX611 1 KOTOpl\le onpe)leJillllTCII CJie.liYJllllllll o6pa30il: SJiel!eHTI\l Yni•", i= :{
1

, .. , K, l(eJ, •. ~It, 

Jlll60~ 113 3TIIX CX€11 RBJIR~TCR, KSK ll paH:&me, 1.(8JIUI!ll 11HCJI811H, HO HS 3TOT paa OHH Y.liOBJIBTBOpRilT 

.l!PYfliM HepaBr·HCTB&I, a 11118HHO: 

J?tj,K+S ?;. l'l'!jK ~ 1'1tj+1, IC+1 0 K: 1, • • ·~ f•:J i 

""•• ~ mt,K•t +J?;. milK;.···~ m.ur ~ rn .... -.1+1 , K• p, ... , n.-:t; 

tnj,K+1 ~ 'm.jiC ~ Yn-j+t,K+t 1 / = oi+1, • • •, H-~ > II'• p, • "'.> 1'1.-1; 
(4,!2) 

Y1t~e-p+.t1 K+1 ·f. jlo l'noc-J+11 K ~ m.><-,+J,K+1 -f.~ ... ~ ff'ZIC+f,l<+t-1. ~ Jtt,.,., l<"f.• .. ,lt-1, 

IE) Ha3Jlalll'l6 11)111CKpeTHSH 11 CBH~SHO C T611 1 liTO npa)ICTSBJieHI!ll 113 STOll cepl!ll aa)ISilTCII
1 

KSK 

BI\!IICHIITCII B )ISJI:&Hellmeu, Ha60p014 napaMeTpOB /'11.1 .,, ••• 
1 

m.,..., 1 npo6erSillllliX ;liiiCKpeTHYJl 

COBOitYIIHOCT:& 311ali8HIIll. 

HE)0T!.I8TIIM 0 KCTSTII, 'ITO CX81.11\l (4,1) 3S)IS~T 6S311C II B<i npOCTpaHCTB8X 1 B KOTOpbiX )18liCTBYJl! ., 

KOHe'lHOMepHble ueyHIITapuble npe)lcTa:aneHIIH anreeipl\l L (p.fJ), '1 > 0 • 8To yTBePQeaHe .liOKa-

31\!BaeTcH T81111 ze KeTO.liSMH 0 KOTOpble llplfii8Hl!DTCII B HSCTO~eK 1!3JIOZ8HHI!, 

IO 

• 

~ 
I 

. -

llpll 9!011 UO)Ipa3yue:aaeTCR, 'ITO M11( li3116HII€TCII B BBT8pBBJI8 [ Itt 
1.~1(+:1. 

a l'rttoc- B IIHTep:aane (-oo, m.,..,,K.,-4, Kor;~~a K = p • .•••.• n.-; 
no;llpo6Hee 3TH yCJIOBIIH, Paa:&me, KOr;lla Bl\lliOJIHIIJIIIC:& HBpaB8HCTBa (4,2)

1 
Ill\! : 

ran 'IHCJia mjiC B Bll;lle CX81ll\l (4,!), T,e, mJK Bl\lliiiCI\!BaJIOC:& K8lltJIY J11. 

Tenep:& cne;~~yeT nocTyniiT:& TaK. CnepBa ~~K pacnonaram!cR B Bll;lle cxelll\l (4~ 
1113 nepBHX <I( 9JI8118HTOB (11.-t) - Oll CTpoKII HyzHO CKBCTHT:& B COOe;liHHll CJI8l 

)18JIH61ll\llt BJieKeHTaJill n - Oll CTpOKH) II KU)IHlt H3 liOCJI8;liHBX j3 3JI6116HTOB 

B COCB)IBI!lt cnpaBa IIIITepBSJI i TO'lHO 78K ze HYJ.(!IQ liOCTYliiiT:& C 3JI€K€HTIUOI (h.· 
0THOW8HII~ K aneKBHTSil (n-1) -olt CTpOKII) II T,)l, BliJIOT:& )10 SJieMeHTOB p 
BKJI~'Iaft ee; pacnOJIOZ8HIIe BJI8K8H!OB KBX;l~Olt 113 OCTaJI:&HHX CTpOK ( no OTHOWE 

,CJI8)1yil~elt Bl\lme CTpOKII) COXpaHH8TCH H6113118HHI\lll0 8TH paCCTSHOBKII 6C!eCTB6E 

llT He~aBeHCTBa (4,!2), 

PaccKoTpHil OJIIIH npocTolt npllllep: cnyv:ail anre6pl\l L, tlf13), HKeeToll ~ 
na p :It B cyuuy .liByx ~eJWX B80TPHUaTeJI:&HHX· q11cen: p='t +0, 3+t1 2 

B03:&11811 pa36H6HII6 f = 3+1 , COOTB8TCTB~all cxeua Bl\ll'XII;llll! TaK: 

mu m, mH m.,~ Mn mu m,, 
mx~ m,~ m,l m+• Ins~ m~, 

WIts Mts "'-3s lnts l'nsJ 
m = I m1~ "'z• ~tt,., 

mu l'l'l,u 

m12 

rnu 

m)~ 

m.u 

HeTpy)IHO y6e)IIIT:&CH B TOII 1 liTO BCer)la 111186TCR p+1. paa611eHHll p=• 
ROe IIHOX8CTBO CXell C WIIKCIIpoBaHHOll BepxHell CTpOKOll II C ~IIKCIIpOBaHHl\!11 paa 

ri!JI:&6epTOBO npocTpaHCTBO H , B KOTOpou STI! cxeuH o<5pa3YJIT opTOHOpLiiiPOBa 

CJIOBSIIII 1 KSK II paa:&me, KSli.)IOll CXel!e m COOTBeTCTBYBT H8KOT0p1il! OpT /1Z , 

3SJiaDTCR TeMH ze ~opuynauH (4,3-5) 11 (4,!!), 'ITO 11 B cnyllae anre6pl\l L~ 

(4,4) II (4,5) He BOll)lyT ii8)10llyCTHill\le CX811H ( TaK Kalt )IJill TeKHX H TOJI:&KO . i • . . 
a.~-1 ... c 1(•1. .: 0 ) II Olll!T:& 3HaueaaTeJIJI KOBWWIII.(IIeHTOB a. !-1 H c:-~. He 

(JIJIH JIOliYCTIIIIbiX cxeu) - BCe BTO BI\!T6Ke6T 113 (4,7-9) H (4,!2), 0)1H81t0 Ten 

(4,7) H (4,8) ;nJIH aL II ct., liO;liKOpeHHI\!6 BlipallteHHII IIOryT 61\!T:& OTPHUaTeJI 

HO .liOliOJIHIITen:&HO YK83ST:& 1 KSKI!e 3HSKII npllliiiCI\!BSIDTCH KBSJipaTHblll KOpHHil, 
. l . .z 

3H8Kll liO)IKOpeHI!biX Bl\lpallt8HIIil (a.:-1) II (t;'t) , HeTpy)IHO YBI!)IeT:& 1 liTO B CliJI; 

(4.!2) 

. ( i ) t . 1. $L1n a.,c-t ::: Si3n(&!.t) = [+t ' K~f+:l. • 
-1 

1 
K = p+f. 

fipiiHIIMSR BTO BO BHIIMSI!IIe, 1.11\l liOJiaraell 

II 



AIC·l,K o~H03H8'1HOii ?npe,lleJieHHOCTH onepa:ropoB A,..,K·J 
a.l H &' Jt-1 1(·/ 

II llOlltHO C'll!TaT:&, 

HeOTpHL\8TBJI:&Hhl. 

onepaTOphl A,d onpe,llBJIHII CJIB.llYD~II peKyppeHTHblllll WOPIIY~B! 

= [A J<,K·I, Aoc-f,IC·J.], Aoc-l.,K = [ AK·h,K-:t, Aoc-t,.J 1 J, > f (4.II) 

( cu. § 7 A), 'ITO c nouo~:&D BTBX wopuyn uo~ao nonyqHT:& HBHble Bblpa~eHHH 

II { , /1('1-f , 8H8JIOrii'IHbiB Bblp8llt6HIIHII (4.4), (4.5)
0 

B. II p E J! c T A B JI E H :II ll L ({',9) 

~ > 0 • Mhl .ll8.llllll ceii11ac on11caa11e :raK H83b1Baeuol! .lll'ICKpe:raoll 

yHI!TapHbiX npe,llcTaaneal!ii anredpbl L (p, ~) *) • .l\Jill a :roll QeJIII BBe,lleu cxe11bl 

(4.I)HH). Caa11ana 38.ll8.llllll paaC5HeHIIe 

p = oi.-+p 

C Kallt.llblll T8KIIIl paSC5116HII611 CBH3611 COBO

onpe,llBJiffDTCH CJIB.llYD~Hil OC5pa30II! 3JIBIIBHTbl m.J•", i= L
1 

• .. , K, l(c.f, .. lM, 

II paH:&me, L\8JIUMII QIICJI81!H 1 HO Ha 3TOT pas OHH y~OBJI8TBOpHDT 

K=:I,--·~P-1; 

K• p, ... , n-s; 

;/ "".t.+:t, • • ·, k-JS, K• p • .. . _.n-t; (4.!2) 

·f. ~ m_K·J'+1,K ~ Y/1.K·JI•J,K+1 -~ ~ •••.fl. JnK+t,IC-t-f. ~ ht,.,., K•f.··-,"'--:1. 

CBH38HO C Tell, QTO npe,llCT8BJI6HHH H3 STOii cepHH 3a,llaDTCII
1 

KaK 

, HaC50pOM napaueTpOB /'nH1, ••• > m.,.,. 1 npoderall~IIX ;ltiiCKpeTHYJI 

CX8Mbl (4.1) 38,ll8DT C5a31!C II B UpOCTpaHCTBSX 1 B KOTOpbiX ,llBHCTBYIJT 
1 

npe,llcTaBJieHI!H anrec5pbl L {p.fl), 'l > o • 8To yTBePllt.lleHI!e ;ltOKa-

ueTO,llaul!, KOTOpble npHIIBHHDTCH B H8CTO~Bil 113110llteHIIII. 

IO 

.. 

·~, 
f: 

, ~.i!J.I -'~it'?'il''~~~ 

llpH 8!011 DO;Itpa8YJI6BaeTCH, 'ITO tn1 1C 113li6HH8TCH B BBT6PB8Jle [ Itt t,K+I + 1. , + 00) 

a l'rf.1uc - B IIHTepB8J16 (- 00 > m.,..4K.,- g, KOr)ta K = p, ..... > 11.- i • Paa6epell HBCKOJI:&KO 

UO;Itpo6aee 3TH yCJIOBHllo PaH:&me, KOr;lta BbiUOJIHIIJIIIC:& H6paB6HCTBa (4.2), llbl ycJIOBHHIIC:& paCUOJia-

ra:r:& lli!Cl!a YnJK' B Bll;lte CX611bl (4.!), ToBo fnJoc BbiDHCbiBaJIOC:& ll6llt,lly /'nJ;IC., II! Yn;jt-I,IC'"I • 

Tenep:& cne;~tye:r noc:rynll:r:& :rax. CnepBa i'nJK pacnonaram:rca B Bll;lte cxellbl (4.I), a aa:reu ~.lllilii 
11!3 nepBiiiX (![ SJielleHTOB (11.-1) - Oil CTpcKH HyEHO CIIBCTIIT:& B COCB,llHHii CJieBa HHTBPB8JI (onpe

,ll6JII!611b1M SJieliBHTallll n- Oii CTPOKII) H K8llt)tblll 113 DOC11BMIIX j3 SJIBIIBHTOB (i1..-J.) - Oii CTpOKH 

B COC6,llHHI! CnpeBa lll!TepBaJI; TOQHO 78K ze HJil.CHO nocTynMT:& C 3119119HT81!11 {11.·2}-oii CTpOKH (no 

OTBOWBHHD K 3JI9li6HT81! (11.·1) -Oil CTpOKH) H To;lto BDJIOT:& ,llO 8JI6li9HTOB P - oM CTpOKH
1 

BKHD'Iall ee; peCITOJIO~BHHB 3JI6116HTOB ~,llOii H3 OCTaJI:&HbiX CTpoK ( UO 0THOW9HHD K 3JI9li911T8ll 

~J19Aym~eM Blilme CTpOKII) COXpaHII6TCII H6H3119HBblll• 8TH paCCTaHOBKH BCTeCTBBHHblll 06pa3011 OTpall!a

IDT He~aBeBCTBa (4.!2). 

PaccKoTpHU O.llHH npoc:roll np1111ep: cnyqal! anre6pbl ~(413). HMeeTcH nHT:& paa6Heallii 'IHC

na p ='f B CYJIIIY .llByx ~eJibiX H60TpHQaTeJI:&HbiX· 'IIICBJI! p='t +0, 3+;(
1 

2 +2
1 

1.-+3, 0 ""~; 
B03:&11611 pa36HeHHe f = 3+:( • COOTBBTCTBYilJllaH -cxe11a BhlrJill;ltiiT Talt: 

mn mu ml, m..,, Mn m" m,~ 

~" m.u m,l "'•• h'lst m"" 
Wits l'ltu ~s ~s mss 

m = I mt~ "'z• 1'11 J+ m., 
mu m.u m:n 

m12 mu 
mu 

HeTpy,llHO yCieAIIT:&Cll B., TOII 1 QTO BCer,lla Hll99TCH f+ 1. pa36HeHHil p= J.+~ II! 6ecKOHe'I-

BOe IIBOXBCTBO CXBII C WHKCHpOB8BHOii Bepxaell CTpOKOii H C WHKCIIpOB8HHiilll pa36H6HHell. BBeAell 

rHJI:&6ep:roBo npocTpaac:rBo H , B KOTopou 8TH cxeulil oe5paaymT opToaopt!HpoBaHHiilll 6aaHc; HHhlllH 

C110B811H, KaK H pau:&me, Kali.,llOI! cxeue rn COOTBeTCTByeT HBKOTOplilii OpT m. OnepaTOPbl A.d 
aa.llaDTCH TeMH xe ~oplly11allll (4.3-5) H (4.1!), 'ITO 11 B cny'lae anreeiplil L(n), npH'Iell onHT:& B 

(4.4) H (4.5) He BOi!,llyT H9,llOUYCTHIIIil9 CXBIIbl ( T8K K8K ,llJIH TaKIIX II T011:&KO AJII! TaKHX CX9ll 

aL • c!.t "' 0 ) H OUIIT:& 3H8lleBaTeJIII KOBWWHQHeHreB a.!~l II c:~l He aHHYJIIIPYJlTCH 

(.ll1111 ;~tonycTI!llbiX cxeM) -Bee aTo BliiTexaeT H3 (4.7-9) 11 (4.!2). O,llHaJco Tenep:& B WOPMyJiax 

(4. 7) H (4.8) .llJIII a.f~l II t!.t UO,llKOp6HHiil6 Blilpall!eHIIII uoryT CiliiT:& OTPIII1aTeJI:&HblllH
1 

Tali 'ITO Hyllt

HO ,llOUOJIHIITe11:&HO yxaaaT:& 1 KaKIIe 3HaKH npHITIICiiiBamTCH KB8.llP8THblll KOpHllllo PaCCIIOTpHII cnepBa . .t . .2 
3H8KH ITO,llKOpeH!IIiiX Bblpa~eHI!ii (a.:_l) H (1:'1) • HeTpy,llHO YBil,lleT:&, 'ITO B CMy (4. 7-9) H 

(4.!2) 

' ( i ) t ' J. -+ St3n a.,<-1 = Si3n. ( &!.t) = [ t ' K I< p+:t • 
-1 > K = p+1 

IIpi!HIIIIaH STO BO BHHMaHIIB, lllil nonarae11 

~~ II 

~~ 

-- ...... "' -..,---~----



J 1 - ' 
· · { 0 IC/fH 

ats a.,<-f = O.!.J '1<-J - f. I< c f~:l .) 

Teu CaMblll BblpaaeHIIH (4.4) 11 (4.5) ;ztJIH onepaTOpoB AK,K-J 11 A~t-J,k o;ztH03HB'IlHO onpe;zteJieHu, 

nplluu 

- i c i 
Q.K·t • I< Q.K-t ' 

-, i 
GK-t ,..EI<!IN) {

+J , K!f+.l • 

El< • -1 , K=f<fi • 

TaK KaK B cJiyt~ae anre<!pu L (n) (~:o) llllee11 f+1 • n.<ff. 11, cJie;noBaTeJI:&Ho, 

(4.I3) 

K• p~1 (I( .!o 1'1.) , TO B BTOM cJiyqae EK • +1 11 (jJOpMyJibl (4.I3) npeBpalJlaiOTCH B wopMyJIIi 

(4.10). B CliiJiy sTore lil Bcero BlimecKaaaHHoro HBC'IleT AKK, AI<,K·t, AK-t,IC 11 A~et ·npll 

/K-e/>1 B ;ztanHellwew llli He Oy;ztew paccKaTpiiBBT:& OT;zteJI:&Ho qacTHblli OJiyqall aJire<!pu L (n.)

oooTBeTOTBYIOlllYIO IIHqJOpM8~1110 0 Hell IIOEHO fiOJ!J'IIIT:& lil3 OC!IJlero OJ!J'IBH aJire<!pli L(f,,) Dpll 

~-:: 0 • 3TO B03110EHO, DO TOllY •iTO t KBK M!i YJlll;!t1111 0 BOe ;zt8JI:&Hellmlle BliKJIB;ztKII C!y;ztyT OCHO

BiiBBT:&OH JIIIW:& Ha ynoiiHHYTiiX - O;ztiiHBKOBiiX ;ztJIH ? (p.f) 11 LjnJ - cBolioTBax onepaTopoB 

AKK, A~e,~r-t, AK-t,~ 11 KOs([xlilil~lleHTOB a.;_
1 

11 £K_1 • 

qTOC!Ii yC!e;ztiiT:&OH, 'liTO onpe;zteJieHHiie BliWe onepaTOPii AKf aa;ztaiOT npe;ztcTaBJieHIIe aJire6-

Pii L{f•tt)• ;!IOCTBTO'IHO ~OKB38T:& ( Olio § 3), 'liTO OHII Y/IOBJI6TBOPHIOT (3.I) lil (3.4). i{OMIIYTB

~IIOHHiie OOOTHOW8Hli!H (3.1) llli npoBeplilll fi03lie ( OM. § 5, § 6 lil § 7, B), a 3~eo:& 38HII6MOH 

COOTHOW6Hli!HIIlil 3piiiiTOBOCTlil (3.4). HenpiiBO;ztliiiiOOT:& II nonapHaH H83KBIIB8JI8HTHOOT:& B06X p8CCII8T~ 

pUB86!.1blX npe;ztCTBBJI6Hlilll T810116 6y;ztyT yOTBHOBJieHii ll03lKe ( CM. § 8) • 

~TBK, npiiOTynaell K npollepKe COOTHOWeHIIII 3pllli!TOBOCTII. CHa'llaJia /IOK8liell, 'liTO 

+ 
Al(l(,. Al(l(' A I<:K-1 = t,. A K-1,1( ' [

+t, l(#r+i • 

cK.= -t) K=p+t • 
(4.14) 

06oaHa'lllilll 'lepea < 11./ AKf /m) llaTpll'llHiie sJielleHTii onepaTopa A 1ft B 6aa11oe { m J , a 1epea 

0,_ .... - 000TB6TCTBYIOIIIHII OHI!BOJI KpOHeKepa. Tor;zta, npViHIIIIBH BO Blii1MBHIIe, 'ITO 6a3110 { m} 
OpTOHOpMIIpOBBH HB OOHOBBHIIII (4.3-5~JierKO HaxO;ztllll 

Kpo1.1e Taro, 

(I'll Al(l( I m) .,. (tl(- 'ld) 8,.,.,.. • (4.15) 

1(•/ ' 

(nl AK,~<-tlm> = / a.;_t(tn.Jbn,mf
1 

J 
J.i 

K-1 · 

<n I AK-t,K/tn)-:: L t!/m>an m; 
J•t J. IC-J. 

KBK HeTpy;ztHO fiOKB~BT:& 0 fiOIIOIJI:&m (4.7) II (4.8), 

(4.16) 

(4.17) 

i ;~ ( i ) ~i i l; 
aK·I (m.) = OK·J I'I'I.K-1 ' (Jic-J (m) :: ~1<-l (ntK·J • (4.!8) 

HaKOHe~, HeTpy;ztH~ y6e;zti!T:&OH B TOM, 'liTO ~ 00Bll8)),UeT 0 

COBll8,ll;86T C tfiKj , T8K 'liTO 

m,J TOr;zta 11 TOJI:&IW TOr;zta, KOr;zta m, K·L 
_, 

12 

• 

~ 
il; 

s~ ; =a ; 
·~, '"-~t--l m., 1'1.1(-J 

Ha OOHOBBHHH (4.!3) H (4.16-19) fi0Jly'!B811 
t lf-1_• IC-1_, 

<miAJC,K-tln.) "'(11.IAJC,K-t I~>"'?_ a.~,clt!,)Sn ,..,/ =l.l/(!, ,.1. . 1(-J ,c, 
tN -i ~ • ?IN i <:' " = S" C (n.)o .. m.l = c~< f~_JICJom. n.' = €-'~' (1'11./ AK'-t ~ 

(_ 1<-1 .. -., IC-1 ( ""-. .., Jt_, '~ 

,., + ~· 

T.e. AK,I<·t - Cl( AK-L,IC, npll'll611 el( TO :ae CBIIOe, 'liTO H B (4.!4) 

aaT:&, 'ITO A:K • AKK. Ho sTo paBeHOTBO cpaay BHTeKaeT 11a (4.15), TBE 

K03qxpll~l!eHT!i 'l~e·l',c-t B6111BOTB6HH1io 

<ialleTI!ll Tenep:&, 'ITO llpll /K-e/~f. (3.4) OBO;I.liiTOil K (4.14). ll08TOII~ 
~liT:& ,ll;OK83BTeJI:&OTBO (3.4) no IIHIIYK~M. llpe.n;nOJIO:IIIII, 'liTO (3.4) 111166! ~ec~ 

j, > f • llpi!Hli!IIBI1 BO BHIIII8HIIe, 'liTO , KBK HeTpy;ztHO y6e;zti!UCH, 

• E;." [K/ = Cij i, 

H8 OOHOBBHIIII npe;ztnOXOEBHIIH IIH;ztY~ll II (4.!!) ll0Jly'!B811 

+ + + + 
AK,K-~ .. [AK,K·I, AK-t,IC·It] =[AI<-t,l<-1., Arc,K-J = Cw,IC·JE,..,,K-t.[AK-4,K-hl 

II aHBJIOrH'IlHO + 
AIC-l.,l( = [IC·I.,K AK,K·h . 

C:ne.n;o»aTeX:&HO, (3.4) 1111eeT 11eoTo 11 np11 J K -e / = A , 'liTO 11 Tpe6oBS.J: 

0TI46TIIII Bille, 'liTO BTOpBH 'IBCT:& BliW6fipiiB6;1.l6HHOrO ;zt0KB3B'l61l:&OTBB He SS 

KaKIIll (yHHTapHiill) npe;ztoTaBJIElHI!ell BJire6p!X Lff·~) IIIX 1111ee11 ;zte:no. Uos:ro11y 

OJiy'!aHX ;ztOOTaTO'IHO npoBepHT:& TOJI:&KO Te 113 COOTHOW8HIIII 3PJIIITOBOCTII 1 KOTOI 

§ 5. PenyxuHH CIIOT8llli KOIIIIYTBgMOHHijX COOTHOW6HIIII .. 
3;zteO:& Mli YOTBHOBIIII, 'liTO BHaJIOrl!qHall CIITYB~IIH B03HIIKB6T npll npoBepKE 

Ha ol!oTeMa onepaTOpoll AKK , AK,K·I, AK-I,K , KOTOp!Xe y;ztOBJieTBOPHI 

COOTHOWeHIIllll 

[ A,:i' AKot] = 0 

[ Aa, AK,K-J = [ A.:i, AK.,,J • o, i = K, lc:-J, 

( A;i , Ai,i-1} = [A i,i-t , A i-t ,i-t] =- A,>~t , 

[A.:-t,i-•-, Ai-J,J =[A i-1,i 'Aii] = A i-.t,i , 

[A,,;..,, Ai-t,i) = A,;. -Ai-1,i-t, 

[ Ai,i-1 'AK-t,K]. 0 ) ~·"'K, 
[A.:,i-1 'AI(,IC·11 = [ A;-'f,i, AK-I,IC] =0, it-K%f 

I3 

I . ------- ---.. -· . I riel-



/ I -
· · { 0 , KFf+i 

Q'(.j a.K-f =a"} tl<-f - ~I /(c ft-1 .) 

(4.4) 11 (4.5) ;n:na onepaTopo:B AK,K-J 11 AK·J,k o;n:HoaHallHO onpe;n:eneHH, 

- j ~./ 
& "'Ex6x-.t, J<•t 

-i t a.' a K·t • J( J<·t ' 

L (n.) (~=o) J!uee11 p+i· n.+t 

{
+J , K!f+.i' 

El( = -1. , K=f+1 • 

1! 1 cnc;n:oBaTeJihHO, 

(4.I3) 

1 
TO B 3TOM cnyqae [K • +:( il <~OpMyJIH (4.I3) npeBpaiJlaiOTCH B iflopuynH 

11 Bcero BblmecKaaaHHoro HacqeT AKK , A 1<, K-J, A K-t, I< il A It f · npi! 

6y;n:eu paccuaTpi!Ban oT;n:enhHO qacTHhlll cnyqal! anre6pii L. (n.J
pMal\HIO o Hell IIOlKHO nonylli!TD 1!3 o6mero cnyqaa anre6pb1 L. (p, 'I) np11 

lfsuOlKH0 1 nOTOI!y qT0 1 KSK MH yBil;n:illl, Bee ;n:aJihHe~mile Bh1Kn8;n:Kil 6y;n:yT OCHO

- o;n:IIHaKOBhiX ;n:na ? (p.~) 11 Ljrt.J - CBOiiicT:Bax onepaTOpoB 

i1 K0:3il>!l>ll!1i16HTOB a.;_1 il tIC-~ • 
onpe;n:eneHHble Bhlwe onepaTopbl AKf aa;n:aiOT npe;n:cTaBJieHile anre6-

;n:oKaaan ( Cll. § 3), 'ITO OHil Yi\OBJJeTBOpHIOT (3.1) il (3.4). i{OMIIyTa

(3.1) Mbl npoBepill! noalKe ( cu. ~ 5, § 6 11 § 7, B), a a~ecb aaiiiMeMcH 

(3.4) • llenpi!BO;n:iii!OCTD II nonapHaH H6:3KBilll8JieHTHOCTh llCeX paCCII8T-, 

T8IOKe 6y;n:yT yCT8HO:BJieHbl noaJKe ( Cll. § 8) • 

K npo:BepKe COOTHOWeHi!li api!IITOllOCTll. CH8ll8JI8 ;n:OK8lK611 1 llTO 

A :K-1 = Cl( A K-i,K ' [

+t, K'i<f'+i, 

cl<= -1., K=p+t 
(4.14) 

aneueHTbl onepaTopa Ar;t B ClaaHce { m} , a 'l8pea 

CI!MllOJI KpoHeKepa. Tor;n:a, npi1Hl!MaH EO BllllMaHIIe, llTO 6aa11c { m.J 
OCHOB8Hllil (4.3-S~JierKO HaJCO;n:llll 

(n.l AKK I m) = (tK- t,..-t) S,.m 
.c-J ' 

(nl AK,K-1/tn.) = / a.;_J frn)811.,mj_
1 

J 
Pi 

J<-1 ' 

<n I Ar<-t,~<lrn) ~ L tL(m)drr. IYJ 
i•t J. K-J. 

nOK838Th C nOMOIJlh!O (4.7) II (4.8), 

i m.) - ,j (m.i) i)i - i ( l; 
aK·t ( - °K·J K-1 ' ()IC-f (m) - ~1(-J ntK-1 • 

y6e;n:IITDCH B TOM 1 'ITO Yl. COBna)\aeT C tnJ TOr;n:a Il TOJihKO 
K-1 

1 T8K llTO 

12 

tfk. 

(~.IS) 

(4.16) 

(4.!7) 

(4.18) 

Tor;n:a, Kor.na m. 

s ; =a ; 
ll,III.IC-1 Ill., Ill(-/ (4.19) 

Ha OCHOB8HBH (4.I3J H (4.16-!9) nonyqaell 
+ ,._, . ~-'-. •. 

<mJ·AIC,K-tfn.) "'(n.jAIC,K-ijm.) ""Z atc.,cnv81t ,.._i =Z. tK!(mf-t)$n.,M~·-~= 
1•1 1 1(-J ~e1 

1(-1 - i r::: l/H ;· ... .. I > = ~ c (rt.)O,_mi :::: cl( ~~ (ICJom n' = €~ (Itt/ AK-:t,lr' h. ~ 
(_IC.., "~IC•I t"'-1 '.tJt-1 

I"' + r 
A K, K-t • E,.. A K-1, /C, npl!llell l:K !O ae ca~~oe, llTO H B ( 4.14). OcTanoch ;n:oKa-T.e. 

38Tb 1 llTO A:K. • AKK. Ho aTo paBeHcT:BO cpaay BHTeKaeT 113 (4.IS), TaK KaK B cuy (4.6) 

KOBiW?HI1116HT!i 'ZI<-11.:-t B61JleCT:BeHHH. 

3alleTHU Teneph, llTO npH jK-f/.$f. (3.4) CllOi\iiTCH K (4.14). lloaTOIIY IIH MOllell npo;n:on

lKIITh ,l(OK838T6Jl~CTBO (3.4) no HH,l(YK!1HK. llpe,nnOJIO:ItHII 1 llTO (3.4) H1166T JleCTO npH /K-(/~Jr-f 
}, >f. • llpHHi11!8ll llO BHHUaHHe 1 llTO 1 K8K HeTpy,nHO y66,l(IIUCll 1 

• Cit< [K/ = Ci;' i, 
(4.20) 

Ha OCHOBHHHH npe,nnOJIOll6Hilll HH,l(YK!1HH i1 (4.1!) nonyqae11 

A:,K-~ =- [ AK,K-1, AIC-f,K-It]+ = [ AI(~I,K-It, AIC:Kil = C~r,K·J E,.,.,,I<-1.[AK-4,K·1> A.c-o,,;)-= c~K-It Al!"'t,K 

II 8H8JIOrHllHO 
+ - A AK-~.K - Etc-l.,K K,tc-J, . 

Cne,no:BaTeJihHO, (3.4) HUeeT 11ecTo l! np11 JK-e/ =A 1 llTO B Tpe60BaJIOCb ,l(OK838!~. 

0TIIeTilll 81Jle, llTO BTOpaH ll8CTh BHWeOpi!Be,neHHOrO ,l(OK838!6JI~CTB8 He 38BHCIIT OT TOrO, C 

KaKHII (yHHTapHblll) npe~cTa:BJieHHeK anre6pH L(f,~) llli HUeell ;n:eno. lloaTOIIY Bcer.na B TaKHX 

CJ!y<!8HX ~OCT8TOllHO npoBepHTh TOJlhKO T6 113 COOTHOW6HHII 3pMIITOBOCTH 1 KOTOpHe llXO~llT B (4.!4). 

§ 5. PeAY!UHll CIICT81lli KOIIIIYT8DMOHHijX COOTHOm8HHII 

3,nech 111>1 yCT8HOBi111 1 llTO 8H8JIOriii!HaH Ci!TY8!111ll B03HHJaeT np11 npoBepKe (3.1). llyCTb 38,!(8-

Ha cxcTella onepaTopoB AtcK , AK,K·I, AK-I,I( , KOTopue y;n:o:BneTBOPIIJ)T KOilllyTaQHOHHhlll 

COOTHOWeHHHII 

~ 
,, 

[ Aii,AI(.J = 0 

[A;;, AI(,K-J ~ [ A.:i,A~e-,,J- 0' i = K, K-J, 

[A;; , Ai,i-1} = [A ;,i-t , A i·t,i-t] "' A,>·-: , 

[Ai-l,i-··~Ai-t,J=[Ai-t,i,Ai] = Ai-.t,i ~ 
[Ai,i-1 ,Ai-l.,i] = Aii -Ai-t,i·J' 

[ At',i-1 'Al(-1,1<] = 0 ' i-1-K, 

[A.:,.:-1 ,AK,IC·Il =[A;...,,i, AK·o,K] .. o, i;.Ktt 

I3 

(5,!) 



I H nycTI. onepaTopu Atct onpe~eBRDTCR peKyppeHTHHYB ~opwynaxH (4.11). Tor~a, ecnH-) 

[A.:, ..:r2 , A.,;, i :tt] ::: [A i,u:a. A;.:tt, tt:2} = 0 ' 
(5.2) 

TO )\Kf y;DOBX8TBOpmDT (3.1). STO 03H8'186T 1 'ITO HeT H~OOHOCTH DPOBepHTI. BC8 COOTHOme

HHH (3.1)'- ;DOCTSTO'IHO npOBepHTI. 10XI.KO (5.1) H (5.2). 

llpe&le BCero 3aKeTBK 1 'ITO 8CHH COOTHOW8HBH 

[A A J - <;: • A - $ · A · A· o :t:t if' 1<11<+4 - OKJ i,l(+tl t,K+A KJ ~ , (5.3) 

yze ;DOK8SaHH 1 TO BS HBX nerKO DOnyqaeTCH (3.1) BH;DyKUH8~ DO /X-(/ • B CaKOK ;uene, npH 

/K-l/$1 (3.1) CBO;DBTCH K (5.3). llpe~nOXOKHK Tenepi., 'ITO (3.1) BKeeT K8CTO npH 

/K.-t/~h-f 1 h>t ( H, KOH6'1H0 1 npH BC8X z' II i ). Tor~a, DpH DOKOII(H TOll,lleCTB8 fiKOOH 

H (4.11), H8XO;DHII 

[ A,b A lt,~e-1.] = 
= [ Aij,[Aoc,K·I·,A K-t,K-•] :. [[A,j,AK,K-1], Aoc ... ,k'-J-+ [ AK,t<·l, [A;,i ,Aoc-I,K·h] = 
.. s,.,; [ Ai,K·I , A10-1,K-A] -si, ...... [ AKJ , A,...,,K·~J + s ..... i [ A,.,l(.,, At.,K-J- s~ ... -4 [AICjK·•, A ..... JJ = 

= SK,l At,,._4 -s •. ".., A,...,,K-1) -s,, ... 1 s,.1,; A ..... -h + s ... ~.i s ....... A.., ... 4 -S',,..-h r AK1 -r,"'AIC-.,K-J = 

== brcj Ai,K-4 - bt,~<rlo Ar<j 
H asanorH'IHO 

[ Aij, AK·lt,K] = 'aK-~,j Aik - biK A rc-1.1j • 

Cne;DOB8T8n.H0 1 (3.1) BKeeT K8CTO H DpH /K-(/• h 1 'ITO H TpeOOBBnOCI. ~OK838TI.. 

lifTaK, ;DOK888T8Hl>CTBO BHW8DPHB8;DilHHOrO YTB8pQeHI!H Oy;DeT aaBepmeH0 1 K8K TOXI.KO Kii 

)'Cf8HOBHII 1 'ITO 113 (5.1) H (5.2) BHTeK88T (5.3). qTOOH He neperpyESTI. 113XOllt6HHH 1 3;!160!. IIH 

AOK8llt811 TOHI.KO COOTHOW6HHB 1 

[A A ] .. " ·A. - S· A · i >.,· • < > <j, ,..,,..1 ore; &,K-1 l 1 K.-I KJ ' , J 5.4 

•)a/2/ )'TB8p&l86TCB 1 'ITO ~OCT8TO'IHO npoBepHTl> TOXl>KO COOTHOW6HHH (5.1). 0~H8KO HS HBX He 

BiiT8K&mT COOTHOW6HHR (5.2) 1 T.e. nocne~HIIe Tpe6YDT 00060~ npoBepKH. STO~ npoBepKO~ KH 

38~81108 D03llte ( 011. § 7,B), a 3A8Cl> llii yCT8HOBHII 1 'ITO HeT Ha~OOHOCTH npOHepHTI. ~pyrHe 

K01111Yt8QHOHH!ie COOTHOWeHHH, hp0K8 (5.1) B (5.2). Bo BC8K 8TOII H COCTOHT YTO'IH8HH8 pe~yn:&

TSTOB p&OOTH/2/, 0 KOTOpOK mna peq:& paH:&me ( 011. § 1). 
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OCT8nl>HH8 HS COOTHOW6HB~ (5.3) ~OKa3HBWDTCH aHanOrH'IHO. 

KaK nerKO BH~eTI. 1 cornaCHO (4.11) H (5.!) 

(A,bA,..t) "' SKjAii -&;t A"i' I i-jl' IK-t/~-1.. 

Kpowe Taro, HaM noH~OOHTCH ewe cne~YDwHe BcnoworaTeni.HHe paBeHCTBa 

[AiJC.t AK,J = Aij , i >K>i, 

[A,.1,i-l, A,JJ- [Ai+l,i, A i•t.j) = o ~ i >j, 
IT05TOMY KH cnepB8 aa~eMCH HIIB. llpH npe~DOXOXBHHH 1 'ITO 

(A.:.,,i,Aocj)"o ,, i>K>j 

H npH ITOMOII(II TOX~eCTBa HK0011 1 (4.!!) H (5.5) nonyqae11 

[Ai+r,i., Aoc•l,j] =~i.,,i,[Aoc.,,K, A"J~ = [[ Ai.,,i, AIC .. ,J, A .. JJ + [ Aoc+I,K ,[A,.., 
"boc+t,& [A; .. ,~e,Aocj] -'/5;.,,K[AK+I,i,AocJ]=O, 

ecn11 i >K+1 • 3ao;uso, cornacuo (5.5), HMeeu 

[Ai+r,i , Ai••.J] ~o, i > j+i • 

lifH!iiiH CXOB811H 1 IIH IIH~YKTHBHO ~OK83anH (5.8). TenepD KH HH;DyKTHBHO ~OK8l 

WOK ~ene, B CHXY (4.!!) npll i-K+1 (5.6) O'leBH~HO. llpe~nOXOXBK, 'ITO OH! 

H8KOTOporo i 1 i > K > i • ~~~ BTOrO npl! ITOMOII(I! TOt.\~6CTBa HKo61! 1 (4.!! 

[Aii'l,~t ,A,..;]= [[A,.,,i,AiK],A,.;] = 

=[LA;.,,i ,AocJ], AJ + [ Ai+l,i ,[AiK, AKJ] =[A.-.~,;, A .:j) = A&+t.j , 

'ITO H TpeOOBBnOCl> ;DOKa3aT:&. HeTpy;DHO ycTaHOBHTD TaKKiol lite M8TO~Oiol H crrpl 

OCHOBHB8HCl> H8 (5.2) 1 ~.5) II (5.6); II~ ODyCKaBII COOTBeTCTBY~WHe pace~ 

B HHX HeT HHKaKBX Cyll(8CTBBHH0 HOBHX 3X8MeHTOB 1 6CXH He C'IIITaT:& TOro, 'l~ 

H8 (5.2). 

Tenep:& IIH yJJ.e B COCTOHHHH ~OK838Tl> (5.4). B cMy (5.5) npH i•J-1-1 
llOBTOIIy UH npO;DOXXHII ~OK83aTeXI.CTBO DO IIH~YKDHH. llpH npe~nono&eHIIII 1 'lTC 

;DXll H8KOTOpOrO i J i > i H npH DOioiOWH TOllt,lleCTBa HKOOH B (5.5-7) non: 

[ Ai.,,j ' AK,«-1] = 
= ~~<i[ A,.,,i, Ai,j...,)- ~oc,i•I[A,-..,,i, Ai+l,j] +Su· [Ai•r,i·• ,Aij]-~rc,i+I.U 

= sl<1 A..:.I,J-1 -liK,i•.z Ai·~.t = s/(, A~··I,IC-1 -s~·+I,,..IA .. i . 
BTHII ~OKa3aT6Xl>CTBO (5.4), a 3Ha'IHT - H (3.!), SalWH'lBHO. 
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A .. t onpe~enHDTCft pexyppeHTHHMH ~opuynaxH (4.II). Tor~a, ecnxK> 

At:,i:tl]:::: [Ai,iz2~A;.:tt,t:t:2}"' 0 • 
(5.2) 

(3.I), 9TO oaaaqaeT, qTO HeT HSA00HOOTH npoBepHT» BOB COOTHOme

npoBepHT» ~OR»KO (5,1) H (5,2). 

A A J - c:- • A - $ · • A · A· o :tt i-f) K,K+A - OKJ i,I(+IJ. z,K+M ~~;) , (5,3) 

HHX nerxo nonyqaeTcH (3.1) HH~y~He" no /Jr-(/ • B cauou ~ene, npu 

l~onHTCH K (5.3). flpe~llOROEHM Tenep», qTO (3.!) HMBBT M6CTO npH 

" i ). Tor~a, npH noMOlllH TOllt~ecTBS HxoOH 

[ Av, A lf,1e-1r] = 
·,A,. .. ,K-It] =. [[A,j,AK,K·I]' AIC ... ,K.J + [ AK,K·I '[Ai.j,AIC·I,K·h] = 
A""·"·'] -si,~-·[ AICJ , A ...... "·"] .. 5~<-~.i [A,.,"_, A;.,~<-']- s., ... ,[A..,"_' ,AK ... ,i] = 
s,, .. -~. A .. .,~,) -S,,,.., s~tr,,i A ..... -~+ sK_,,, si,,.. ... A..,oc-, -s-,,1<-h (Aw:J -s .. 1A,..,,K-J = 

::: bocj A.:,~e-A - Ot,K-Io AKj 

[ A;i' AK-h,K1 = 'aK-~.j Ail\'- S'iK AK-~.j • 

IK-~/~ h , qTo H TpeOoBanoc» ~oxaaaT». 

BumenpHBe~eHHOrO yTBep~eHHH Oy~eT 38BepmeH0 1 K8K TORDKO MU 

(5.1) H (5,2) BHT6K86T (5,3), qT00H He neperpyEST» H3ROE6HHH 1 3~ec» KH 

[ A,j, A,..,,..,] = 'i:>Kj A,>c-1 - Oi,K-1 A rcj , i >i ; 
1 

(5.4) 

qTo ~OCTSTOqHo npoBepHT» TOR»KO COOTHOW6HHH (5,1), 0~H8KO H3 HHX He 

(5.2), T,e, nocne~HHe Tpe6YDT oco6oa npoBepKH. 9Toa npoBepKoa uu 

§ ?,B), a 3~60» MU ycTaHOBHM, qTO H6T Ha~06HOCTH npoaepHT» ~pyrHe 

HHH, !cpoue (5,1) H (5.2), Bo BCBK 3TOM H COCTOUT YTOqHeHHe peDyRD

KOTOpOM mna peq» paH»me ( CM, § I), 
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OCTaH»HHe HB COOTHOWBHHa (5,3) ~OKSBUBS~TCH aHanOrHqHO, 

KaK nerKO BH~67D, cornaCHO (4.II) H (5,I) 

[A;itA .. t] "' Sl<jAil -&;t Al<j, I i-jl' IK-l[$:~. 

Kpoue Toro, aau UOHSA06HTCH ellle cne~YDlllHe acnouoraTen»Hue paBeHCTBa 

[Ai~~:,AKJJ=Aij, i>x>j, 

[A,.,, •. , , A;;J - [A;.,Ii 'A i•~,J} ""0, i >J ' 

noaToMy uu cnepBa aaa»euca HMH. llpu npe~nonoseHHH, qTo 

[A.:t-~,i,Aoc;J=o '· i>K>i 

H npH llOMOlllH TOE~6CTB8 HK06H 1 (4,II) H (5,5) nonyqaeu 

[A •••. i., AK.,,j] =~i.,,;,[A .. +I,K, A"Jn = [[ Ai .. ,i. A" ... J, A .. JJ .. [A .. .,." ,[A,~.i, A,.j:n = 
= 8K...,. [ Ai+I,K, AKj] - ai ... ,K [Aw+l,i ,A"..]= 0. 

ecnH t > K+1 • 3ao~Ho, cornacao (5.5), uueeu 

[A ... ,,i , Ai••,J] =o, i > j+t . 

(5.5) 

(5.6) 

(5.7) 

(5.8) 

MfiUMH CROBaMH 1 MU HH~yKTHBHO ~OK838RH (5.8). Tenep» MH HH~yKTHBHO ~OKallteM (5,6), B ca

UOM ~ene, B CHRY (4.11) npH i-K+1(5,6) oqeBH~HO, flpe~nOROXHM 1 qTO OH~ HMeeT M6CTO ~RH 

HeKoToporo i 1 i >K > i . It!;; aToro npu noMOlllH TOt.\~ecTBa HK061!, (4.11) r1 (5.8) nonytiaeM 

[A i1-1, rt ;·A,.i] = [[A i•1,i, AiK], A,..j] = 

-[[A;.,, .. ,AICJ),AiK] +[A; ... ,,i,[AiK,AKJ] = [A ..... ,,i,A.:;} =A.-~,-~, 
qTo H Tpe60BaHOC» ~OK838T». HeTpy~o yCTSHOBHT» TBKHM &e MeTO~OM H cnpaBe~RHBOCT» (5.7), 

OCHOBHBSHC» H8 (5.2) 1 (5.5) H (5,6); KU onycxaeM COOTB6TCTBYmlllH6 paccyx~eHHH 1 TSK KaK 

B HHX HeT HHKSKHX CYill6CTB6HHO HOBHX 8R6M6HTOB 1 eCRH He•cqHTST» TOrO, qTO OHH OCHOBUBSDTCH 

aa (5.2). 
Tenep» MH y!l6 B COCTOHHHH ~OK838U (5,4). B cuny (5,5) npH i=J~1 (5,4) oqeBH~HO. 

flOSTOKy UH npO~OXZHM ~OK838T6R»CTBO no HH~y~HH, flpH npe~DOROX6HHH 1 qTO (5.4) HM66T M6CTO 

~H HBKOTOpOrO i, t > i H npH DOMOlllH T0llt~6CTB8 HK06H H (5.5-7) nonyqaeu 

[Ai..,,j' AK,oc-t] = 
= Socj( A,.,,,, A,,,_,)- ~K,i+r[Aa+t,i, Ai .. ,,j) +S,., [A;..,,i-1 ,Ay) -~,.,i•z.[A;.2,i ,A;;)= 

= ~Kj A;.,,J_, -sK,i•z Ai•2,j = 8Ki A~·.,,K_, -s.-.. ,,,..., AKJ • 
9THM ~oKaaaTencTBO (5 .4), a 3HaqHT - H (3. I), saiwaqeao. 

\!, 
I5 ,, 



0TM~TIIM 6!lle, 'ITO CJ!8"TI'I'I6CKI'I HCi' HB.)IOCIHOC!H paCCII8Tpi'IB8T:& npl'l BC6X <JHaqeHHill: 

i# K, K-f KOIIIIyTa~HOHHH6 COOTHOW6HHH 

[Aii, AK,K-J -[A.-,·,AK-1,1(1 =: 0' 

BXO,llliJIIH6 B (5,1), ,li,OCTSTO'IHO, paCCII8TpiiB8T:& TOJI:&KO T6 113 HIIX 1 ,llJIH KOTOpWC z.': K+t, K+.2~ 

0CT8JI:&HH6 ITOJiy'IShlTCH I'IH,llyKTI'IBHO, ,li,JIH KpSTKOCTII 3,ll6C:& IIH DOJiyqllll TOJI:&KO COOTHOW6HIIH 

[A .. A J •0 t'>K-n' K,l<-1 , # 

OITY!ll8HHH8 HSIIH ,ll0K836T6JI:&CTB8 rrpOBO,llHTCH 8H8JIOrllqHHII 06pa30II, CorJiaCHO BHm6CKa36HHOIIy
1 

ITOCJIB,llHee paB6HCTBO HII66T IIBCTO npl'l i = /(t-1 • Kpoue Toro, ecJIH 

[ A,·-r,i-1' AI<,KJ = 0 , i-1 >K, 

TO nptl ITOIIOllll'l T0JI(,ll6CTB8 flKOOII 1'1 (5,I) HSXO,lliiM 

[ A;i, A~e,IC-r] ~ [Aii -A...,,;_,, Arc,~e-J = [[ A.:,i-1, Az._,,,J 
1 

AK,I<-J = 

= [[Ai,i-1, AJ<,«·r] Ai-r,J 1' [_[Ax,l<·r, A.;_,,J, Ai,i-J = O, 

TSK KSK i :1-Kzf il K"Fi ( 3,ll6C:O IIH liCITOJI])30B8Jiil TOUKO Te 113 COOTHOWBHHll (5,1) 
1 

KOTOpae 38ITIIC8HH B ITOCJI6,llHIIX Tpex CTpOKax), ,li,OK838T6JI:OCTBO 38KOH'I6HO, 

0TII6TIII4, HSKOHe~, ljTQ 6CJIH B,ll068BOK )\Kf Y.llOBn6TBOpHDT H YCJIOBHHM 8piiHTOBOCTH (3,4), 

TO KOJIHqecTBO HeaaBHCIIMHX KOIIMyTa~HOHHHX COOTHOWeHHM B (5,1) H (5,2) 6!lle yueH:&W86TCH, B 

oauou ,lleJie, nycT:o 

[ A;.i, A"e] = S"i Aa - 3.:t A~<i 

npll H6KOTOPOII BH<50pe IIH,ll6KCOB i 1 j 1 X 1 ( ( BCe COOTHOWBHHH (5,1) 1'1 (5,2) HII610T 

YK838HHHH BH,ll), Tor,lla 1 IICITOJI:03yH (3,4) BII6CT6 C (4,20)
1 

HSXO,llllll 

[At~<,Aii] 2 cKeE•1[ A;e, A~J = t~<-tEv· [ Ay, A~<tl= cl<et'l· (s"i A .. ~ -a,·eA;J = 
+ + .l 1 . .t 

= s"i l•i$" A it - S,·e CKi CijA~ej =SKi t,e A e.: -au t'Y AiK = ~·I< At,. - Sei Ai"' • 
llpr.HIIIISH BO BHHuaul'!e Bee BawecKaaauaoe, npiiXO,llHM K aaKJimqeBHIO, qTo B cJiyqae, KOr,lla AKe 
Y.llOBJI6TBOpHIOT II YCJIOBHIIII Spiii!TOBOCTH (3,4), ,llOCTSTOijHQ paCCII6TpHB6T:O TOJI:&KO qacT:& COOTHO

W6HHll (5,1) H qacT:& COOTHOWBHHH (5,2), a HII6HHO : 

-

[ A;i , Al(l() = o , 
[ Aoc-~,K-.l 1 Aoc,oc-r] = [ AK+I,IC+I ,AK,K-J :0 J 

[A.:i,Au_,] = [A.:,i_,,A,..,,,_,J = A,;i-r, 

[ Ai,i-1' A;_,,i] = Aii - A.:-l,i-1 ' 

16 ~· 
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,[Ai,i-1' AI(-,_,:]- o, i<K, 

[A,·,i-1, AI(,~J = o, z'+ J<.::tt 

H COOTB6TCTB6BBO 

[ A&,i.-2, Aw:,i-J = [Ai.,i-2, A;-t,i-J = o. 

TaKHII o6pa3oK, uenocpe,llcTBeuao~ npoBepKe no,llneXHT ~oBon:oao yaKaa Ci!O' 

COOTHOW6HHn, 

KaK IIH yxe ycTaHOBHJIH ( cu. § 4, B), onepa:ropa !4Kt,onpe,llenaeuw' 

(4.II), Y.llOBJI6TBOPHDT ycJIOBHHII apiiHTOBOcTH (3,4). Cne,llOBaTen:&ao, npo: 

COOTH0116HKl! CBO,llHTCH K npOB6pKe (5,9) H (5,!0), 

§ 6, llpoaep:a:a KOMI.:yTS!.\IlOHHI>lX COOTHOIIeRKII (5.~) 

Ma ,llOKa&e¥ TOJI:&KO paBeHCTBO 

[A IC,K-1, Aoc_,,J = A M.IC - AK-r, K-1 , 

TSK KSK cnpaBe,llJIHBOCT:& BCeX OCTSnhHHX KOIIIIYTS~OHHHX COOTHOW6BIIn (5.~ 

TpHBHSJI:&HHII 06pa30IIo Caaqana OTII6TH11 1 qTo B cany (4,7) H (4,8) HIIBDT 

~~= 

lo I ; ) _ - ~ ) Pi ( A ) a~< ... lll'l.c_, - ¥.j4 aK-t (m , o/(; "'l'-r :JfiJ, cf_, {m)' /#h, 
r,lle 

- (~; . ...,-4, ... .., Ji >0 
~·;,-

"/ ?;K-f -~,K-1 +,2 

,llnH ,llOITYCTHIIbiX CXelol H £jJ. =0 ,llnH He,llO.IIYCTIIIIWC (KaK H6Tpy,llHO. ITOKR 

(6.3), ecnH O,llHS 113 CJIIIol (m£)~ B {nz: ... J:.. He,llOITYCTHII8 1 TO H ,llpyraH 

a.!., (m£) = ~~ (tn!} = o, j#:h 

cp. § 4), Kpo11e TOre, HeTpy,llHO BH,ll6T:& 1 qTQ 
!' .. . .. .. " 

( i) J .. ( i )'- (, It )J .::: ~m.~) . ~ m./(_, 1<-r m/(-1 1<-1 - m' \m.c ... ""' I, ~<-~ ~<-r , it . 
Tor,lla, corJiacuo (4.4), (4.5), (4.I8), (6.2) H (6.3), Hlleeu 

' IC-Ii Jt/' !'J, ~~ ilof. 
[AK,.c-t,AK-I,Ic] 11'1. =l81H(M)a.IC_,{1HIH) (m!.t -[. 4" .. /m)(_,(m,..,) (hi 

~4~ ~A~ 
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<iTO \(l8!,TIII<iGCKIII HOT Ha,li;00HOC!III paCCII8Tpi!BaT:& npi! BC6X <>Ha'I6HHIIJ: 

KOIIMyTa~I!OHHHe COOTHOW6HI!H 

[Aii, AK,K-J -[A.-,·,AK-1,1<1== 0' 

]lOcTaTO<iHO paccMaTpi!BaT:& TOJI:E,KO Te 1!3 HIIX' AJIH KOTOp!iX z'= K+t, K+.2 ~ 

H I!II;llyKTJ/IBHO. JlJIH KpaTKOCTI! 3)160:& IIH nOJIJ<il!ll TOJI:&KO C00THOW6HHH 

[ Aji) AK,K-,J a 0 > l. > K; 

i = K+l 

CorJiacBo BHmeCK83aHHOIIy, 

• Kpo11e Toro, ecJIH 

[A z'-t,i-1, A~<,A'-J = 0 , i-f> K, 

CTBa flK061! J/1 (5.1) HaXO;l\1!11 

AI<,K-J ~ [Aii -A..,.i_,, AK,K-J = [r A.:,i-1, A,._,,J .~ AK,K-J == 

i,i-t' AK,K-,J Ai-I,J T [rAK,I<·I, A.: .... ,J' Ai,i.J.:: o, 

J/1 K'i:l 3;1160!. IIH liCnOJII.30BaJII! TOJII.KO Te ll:3 COOTHOW6HHI! (5.1) 1 

B nOCJI6;llHIIX Tpex CTpOKaX). ]lOKa3aTeJII.CTBO 38KOH'16HO. 

'ITO ecJIJ/1 B;li06aBoK fl"e y;~~oBneTBOpHDT a ycJIOBJ/IHII aplli!TOBOCTJ/1 (3.4), 
KOUhlyTa~I!OHH!iX COOTHOW6HJ/Il! B (5.1) I! (5.2) e~e J116HI.WaeTCH. B 

[ A,i, A"e] = S~<i A a - 2>.:t A,..i 

i , J , K , ( ( BCe COOTHOIIleHII!I (5.1) I! (5.2) HU6JOT 

Tor;~~a, IIICnOJII.3Y!I (3.4) BM6CTe C (4.20), HaXO;lll!ll 

E.:1{ A;e, A~J = tKtEv· [Av, A/('el= tl(ety· (soci Ai~ -Sa·eA;J = 

S,·etociE.;,tA"';. =S~<itteAe.: -~uc;..AiK== ~·,..Ati -S'e.-Ai.lf. \ 
Bee BHmecKaaaHHoe, npi!XO;liJ/IM K aaKnm<ieBI!J0 1 'ITO B cnyqae, Kor;~~a A"e 

Splli!TOBOCTI! (3.4), ;liOCTaTO<iHO paCCIIaTpi!B8Tlo TOJII.KO qacT:& COOTHO

COOTHOWeHIIIl! (5.2), a I!IIBHHO : 

[Aii, A""] =0, 

c AK-~.K-.~, AK,K-a , f AI(.I,IC+I ,A"·"-J = o, 
[Aii, Ai,i-,J = [Ai,i_,, Ai..,,i-U = A z~i-t, 
[ A .. , A· ·]-A .. -A· · z.~z.- , r.-1,t - n r.-1)&-t ' 
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,[A,~,_,, AK-I,Id- o, i<K, 

[Ai,i-t, A"'K-J = o, z"+ J<:rt 

I! COOTB6TCTB6HBO 

[ A&,i.-2, A.,:,i-J = [ A.:,i-2, A,...,, i-J = o . 

(5.9) 

(5.10) 

TaKI!II 06paSOII 1 H6fiOCp6;liCTBeHHO~ npODepKe OOAJ16EHT ;liOBOJI:&HO ySKBH CI!CTella KOIIIIyTa~IIOHH!iX 

COOTHOWeHIIII. 

KaK MH yse ycTaHOBIIJIH ( c11. § 4, B), onepaTOpH fl,ct,onpe;llenllellae ilJOpllynallll (4.3-5) 11 

(4.!!) 1 YAOBJieTDOpi!mT YCJIOBI!HII BPIIIITOBOCTII (3.4). CJi6;liOBaTeJI:&H0 1 npOBepKa KOIIIIyTa~OHHHX 

COOTHOmeHI!~ CBO;liHTCH K npOB6pKe (5.9) 11 (5.10) • 

§ 6. llpOBep!ta KOMf.:yTB!.\liOHHLJX COOTHOW6RH~ (5.9) 

KH ;liOKa£611 TOJI:&KO paDeHCTBO 

[A tC,K-1' AK_,,J = A KIC - AK-1, 1(-1 ' 
(6.1) 

TaK KBK cnpaBe;liJIHBOCT:& BCeX OCTaJI:&BHX KOIIIIYTB~I!OHHHX COOTHOW6BH~ (5.9) ycTaHaBJIIIBBeTCH 

TpHBIIBJI:&HHII 06pa30II. CHa'lana OTIIeTKII 1 'ITO B CIIJIY (4.7) I! (4.8) HII6DT 116CTO CJ!e~ym~e 

~~= 

), I ; ) _ · It ) Pi h ) 
aK-1 lltl,..., - il.jlt aK-1 (m , o/(.., ( 111"_' .. :Jf.ilt C,f, {m), /l:h, (6.2) 

r;11e 

- (~;K-1-~, ... .., Ji > 0 
~'II- I 'I ?: ... .., _,h,K-1 +2 

AJIH ~onyCTKII!iX CX611 II dt!jJ. =0 AJIH He;liO.liYCTI!IIIiX (KBK HeTpy~HO. nOK838Tlo npll 00110~11 

(6.3), ecn11 o~Ha 11a cxe11 (~!:J .. : H ~:..,)~ He;llonycTflla, TO 11 ;~~pyraH He;llonycTI!IIa, npi!<iell 

a.!., (m!,) = ~~ (m!) = o, j #:h 

cp. § 4). Kpo11e TOro, HeTpy;liHO Bl!;lleT:&, 'ITO 

( i)l ( i)i- (, "); ==(in/)J. · ~ 
fnK-1 lt-1 = m,IC-1 1<-1 - J1t 1 \mK-1 11-1 1<-1 IC-1 1 J j: • (6.3) 

Tor;11a, corJiacHo (4.4), (4.5), (4.18), (6.2) a (6.3), H11ee11 
· " A IN . ~ . ,..., I It i ' I, .{ I It I It )I [A,., .. ...,, AK_,,J In= l_ &~<-~lM)a."..,{tH..._,) (n~!.,)IN -[, a."./m.)~.., (m/H) ch'l.K..,/1(_, = 

/•4"' p•t 
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I 

k-1 i " ; 4 i 4 ll A A = L [ tK .. (m)o.lf-l(m,...,) - a, .. ,(hf) (_,(mK-I)j {h1{)~:-, = 
J-4•1 

= f! [ t/ (,.,.)ai (m.l) _at (m'ti (hr. i )'1 (mlJi -+ L .1<•1 IC-I ,.... /frl '/ 1<-1 ~<-~U ..... ,. .. , 
'•t 

J . It ' . g 1' 4 
-+ 1. [ t!.., (m) X-11o aiM (l'ltJ - aK_,(nt.) at..·~o t!, (m}J ( m!.., l .. = i*h , .. , ;,, 

= [[C!~(m)f;~lm)- a:>m)a!(md m, 
J•l 

T8K 'ITO, cornadl!O (4.3), (6.I) 6y;lleT BHirOnHIIT:&CII, ecJIH 

/(-/ . .t/H . .1. 

L [ ~~ cmiJ - z [ az.., cmiJ = 'f:IC - .2 'l~e-, + 'l~e-.t 
.i·' r' (6.4) 

MH ;liOKaEeM 6onee CHn~HOe yTBe~eHHe, HS KOTOporo, B '18CTHOCTH, 6y;lleT BHT6KaT~ 

(6.4). llycT~ X,, ... , X,., "j1, ... ,,1H,ilt,·•·,i!K·.1.- HeSaBIICHMble KOIInJieKCHiie nepeMeHHii6o IlonOEIIJI: 

X, (x,, ... , X~e), "f.= ('Js, .•. ,1JC>o•), ~=(~,, ... ,~~e-~, 
~., k IC-.1. 

y>(.r.~J,~/t.J= I ;]lcx .. -y,+J-/J.)iori!, -JrllJ 
i~' .n. ("ti -~+t-!1.){~ .. - ~:r") ' 

.~, 

(6.5) 

j(.x,'l,i): 'l(x,~,i! Jo) - !f'(.:r:.:f,i!l1) • (6.6) 

Tor;~~a HlleeT M6CTO TOE;lleCTBO 

K K•l • K•2 

f<.x>t.~) = 1. +? x, - 1./. ~·· + Z z •. 
L=l &•I z'al 

(6.7) 

B cuny (4.6-9), (6.5) H (6.6) 113 BTOro TOE;lleCTB8 np11 .Xi" t'.:..;, z•.:t, .. ,.K,)"t'•t':;....,.,i-~ .. ,-t-~,~·· 
·<; ....... ,'·.~,; .. ~ nonyqaeTCII (6.4) •. 

IlpHCTynaeu K ;liOK83STen~CTBy TOE;lleCTBS (6.7). ECJIII npi!BeCTII BiipaEeHIIe ;liJIH J((.r,1,~) 

K o6~euy aHaueHaTenm, TO :a CIIJiy (6.5) 11 (6.6) nonyq~ca 

j(JC,'J,l) .. 
~~~~ p~~~ 

= ~ .fl. ( '1<- Y;' +l)(v,-y_.'J)(v,· ·1;·-t) .!). (v,· -;;).fl.[(v,.-~).1.-:t} •<; tl' ,., ''/ ,- •Y r ~~. 
(6.8) 

r;~~e P (.r,l, ~ - rronHHOII cTeneHI! He :aHme N +.2 , npeqeu qepea IV Mbl o6oaHa'IHJIH 

cTeneH~ SH811eHaTenll. Kpo11e roro, npe nouo~H (6.5) HeTpy;~~Ho y6e;1111~~ca :a TOll, 'ITO WYHK~H 

f(X,l1 ~/t:.) CHI!lleTpH'IHS OTHOCHTeJIDHO KBlll;liOJ4 CIICT611H nepeMeHHiiX X 
1 

if , ~ ( B 

OT,llen~HOCTH). CornaCHO (6.6), TSKOe Ee CBOliCTBO HlleeT II lj)yHK~H f {,r,f.~• 
IIOKalllell cHa'lana, 'ITO j(X1f,'i) He Hl!ee~ oco6eHHOcTeil. B C8110M ;~~ene, ecne i))HKCIIpo-

IB 

-
~ 

BBT~ no,liXO;li~HII o6paaou :ace aprYJleHTH .:r: , :1 , ~ , Kpoue '¥
1

, ~o :a en; 

H ~(X,:Jil/1), paCCIISTpHBSeMbl6 K8K l))yHK~H OT ~:1 t 6y;llyT HlleT~ npOCTOl! no; 

0603H8'1HII Bb1'16Tii BTIIX l))yHK~il B Ylta3BHHOM nonmce COOTBeTCTBeHHO 'lepea 'le: 
OCHOB8HHH (6.5) nony'laell 

K ,... ... 

.n (x, -v.,).fl (~ .. -~~-!) 
'l.es.,-= 'tes1 

- ... , , .... , 
- .n (V• -~){y.--/1.~-tJ 

1#-4.& 

Paa 'te50 = 'teS1 , ro :a cuny (6.6) f (:r,)l,i!!), paccuaTpll:aaeual! K8ll l))yHI 

Hl!eeT oco6eHHOCTH np11 "J1 == Y.t. +J • B CHJiy OTMe'leHHOil BHille CHIIMeTpliiH 

oHa He IIJieeT oco6eHHOCTH H npH ':1-t •j:~ + i • Cne;~~o:aaTeJI~Ho, cornacHo ( 6, 

f(r,~,~) , pacc~aTpe:aaeublil KaK l))yHK~II :acex c:aoex aprYJieHTOB, ;~~en111 
a H3 STOrO BciT8I,SeT, qTO OH ;~~enl!ITCll H Ha {y1 "l/.f,)"1- f • 011l!Tb B Cllny CIII.Itl~ 
uoe MO •• HO YTBepJ;~,liUTb H ;llnll ( y;, -:J,)~-f :1 i <j • B HOrle'IHOid HTOre Mbl npliXC 

'ITO P(x,~,l) ;~~enHTCH aa nonnHou 

n. [(r;-YJl-tl. 
t<,; 

Kpolde TOre, O'leBH;liHO, aHalleHaren~ B (6.8) l!BnlleTCll SHTHCHI4lleTpH'IROil l))yHKD 

II, TSK KSK lj)yHKQHll f (:r:,f!, l) Cl!IMideTpii"'HS no BTHM Ee aprYJ16HT811 
0 

TO nona 

;liOJIXeH 6NT~ BHTHCHIIIIeTpl!I'IHiili IrO HHY. KaK H3BeCTH0 0 1!13 BTOrO BliTeKaeT, 'ITO 

nHT.bCII Ha nonHHOid 

.n. cr.; -y;). 
t<J 

l'ITaK, P(:x:.,t,i!) ;~~eniiTCll Ha :aec~ 3H811eHaTeJID :a (6.8), T.e. fCX,j.~) 
nonHHOidOM CTeneHII He BHille {N+fl) -,Ill • 2 • Tenep~ MN IrOKallteM, qTo i))aKTH'IeC 

60n~me 1 H Bli'IHCniiJI CB060;liHbiH 'lnea BTOrO nonl!IHOMa. Anll BTOH QenH npHMeM B 

'ITO B CHJIY TOn~KO 'ITO ;li0Ki3SHHOrO YTBePE;lleHIIll f (.Ax,J.:t, J.i) , r;~~e A -.. 
HBll nepeMeHHSll, li:BnlleTCll nOnllHOMOM 00 ~ CTeneHII He BHme 2: 

2. s 
j(J.x,J..j,.A.~) = 2. Ps (.:r,.r, i!)./1 ' 

S•D 
r;~~e Ps (x,'J,i!) - n1160 HOn~, nH60 O;li!!OpO;liHhlil OOniiHOM CTeneHH S 1 S"' 0, 
CTOPOH!i, H3 (6.5) nonyqael! 

It lt•2 

~_, .n (;.x, -.AJI + t)Il ( i!< -,q) 
y>(.lx,.AJ,.Ailo) :::.- L •·• •·• ' 

J=l .I). (J.y; ~ +l}(y.· ~) ... , 
. IC K-2 

) 
~.., -..t .fl (:x:;~,).fi Oi! .. -J;;-t) 

':f(). X, A~1Ai/f =: L... .A .:.;'""-1 --•....:"'1::.." .,...----'---:--

,..,, .17. (y.· ")})(.Af.: -1;;· -.v 
t-,r 
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4 ;) 4 t/ / 4 J'' ( IJ" (m)aJ(_,(miH - a"_Jm) "..,<mJH~ h'l,c-~ ""' = 

. (m)a:>mL)- a!, (m)Cf.~ (m.!..,J] (m{,)!-, + 

j J, " . i ...7 . l 4 (K-f (m) XjJo aK-t (mJ - ar<_,(m) ~4 !K-1 (m!J ( mf<-f),c-r = 

[ c;>m)t:~ (m.) - a:~rm)aL(miJ m, 

(4.3), (6.1) 6y;lleT B!liTOliHliT:&Cll, ecl!H 

J(·l . .t""'. ~ L [ t;.., (miJ - Z [a;_, cmg == riC-.! rK-1 + rJ(-.t 

j~l r' 
60llee CHli~HOe yTBep~;lleHHe, H3 KOTOporo, B 118CTHOCTH, 

(6.4) 
6y;lleT B!lT9K8.T:& 

... , X,., 'tjJ,•">]~t-l,i!t,·• .,~K·). - H638BHCHII!le KOilnlleKCH!i9 nepelleHHH9. IiOliOllHII! 

x"' (x,, ... , x .. ), ~ = ('/,, .•. ,~JC-,), ~=(i!t,·· .,~ .. -..), 
tr•l IC K·.Jl 

I) -' .fl(x,-~i+J-A)l/.(zi -v·-~l '"ii•~ ll - L •·l ,., # 'I 

i·' .n.r~i·:fi+hl){~ .. -~·-11) ' 
.~, " 

(6.5) 

p.:r.,'l,~)= !.f1(x,y,i!Jo) -Y'(x,;-,i!l1). (6.6) 

TO~;lleCTBO 

K K•l • K•2 

f<:r.>J.2)= 1.+? X,:-~?~· +2 z •. 
t=l ,., ,·., (6.7) 

(6.5) H (6.6) 113 BTOro TOll;lleCTBB np11 Xi "'fL..;, &•.t, .. ~K•)'••I,;....,,i-, .. ,<t'<,~·• 
(6.4). 

K ;l!OK83aTeli~CTBY TOll;lleCTBB (6.7). ECliH npHB6CTH BllpalleHHe ;lll!S j((:r.,~,~) 

t TO B CHlly (6.5) H (6.6) UOllyqHTCS 

Pr;x;:~- ov 
L . . = 7 

.n. (v,·-;;)./l.[<(y..-.;;)''-il (6.8) •"/ , '"./ ,, 
N +Z , npH'Iell 11epea IV llll o6oaHa'IHJIH 

• Kpoye TOre, np11 ITOMO~II (6.5) HeTpy;l!HO y6e;l!HT~CS B TOll, 'ITO ~YHK~S 

CHMMeTpH'IHa OTHOCIITeli~HO KBX;l!OU CHCT611!l nepelleHH!lX· Jr t jf t i' ( B 

(6.6) t TBKOe 116 CBOliCTBO HlleeT II ~yHKQIIll f CX,fii'j. 

'!TO j(X1'f.i} He l!lleeT OC06eHHOCTeil. B CBilOII ;llelle, ecliH ~HKCirlpo-
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I \ . I 'f' :~: ~}~~ :~~~~:•1~ ~.~,~ 
. ' . 

BBT~ ITO;IOCO;lllllllllll 06pa30il BCe aprYJleHT!l X , ':J , ~ t KpOMe J'~, TO B CHlly (6.5) !l'(.z;>'1 ~f0} 
H :f'{,x,j;l/1), paccKaTpHBaeKHe KBK IPYHKQHH OT ';11 , C5y;llyT liMen npocTo~ noJ!IOc np11 "i:t = y~ +1 

06oaHa'IHII BH'IeTa l'lTIIX IPYHKQHJ.l B yrtaaaHHOil nollllce cooTBeTCTBeHHO 11epea ·z:eso H z.es~ • Ha 

OCHOBBHHH (6.5) nonyqae11 
/( 1<-JI, 

'l.e.s,.-== tesJ. = 
.n (x, -y,).n, c~ .. -Jt-t-1) 
~>•I .,. 

. f7 c ~· -J'.tXv.· -Jf.t-1) •"'.(,.11. ..,. 

Paa 'te$ 0 = teSt , TO B CHlly (6.6) f (x,~,i!) t paCCilBTpHBBellall KBK i)!yHl\QHll 0~ 't~ , He 

1111eeT ocoC5eHHOCTH np11 "J:t = Y.t. +1. • B cHJiy OTIIe'leHHo~ Bhlllle ClllllleTpHH f (:x:,,y, i!) 
OH8 He HJieeT OC066HHOCTH II np11 ";/.t -~~:t + f • Clle;l!OBBTeli~HO t COrliBCHO ( 6.8) t ITOliiiHOII 

PC:r.~,~) , pacc~t~aTpiiBaeM!l.l! KaK IPYHK~ll Bcex CBOIIX aprYJleHTOB, ;lleliiiTcll Ha !1:~-JI'.t, :tt, 
a 113 STOre BtiTer,aeT, qTo OH ;lleliJiiTCll II HB (}'.t -YzY'- f • 011HTD D Clllly CllLIM0Tpl!ll TO lie ca

uoe MO •• HO yTBepJ;t;l(UT~ H ;llllll (y;. -:~~):t-f, t•<i • B KOrle'IHO!.! HTOre llll npi!XO;l!HII K 38KJII)'IeHHil_~ 
qTo PCx,~.l) ;llenHTcll Ha nonHHoll 

n. [cri-Y~l-il. tc; 
Kpolle TOrO, O'leBH;l!HO, ~HalleHaTel!» B (6.8) liBJIH8TCll BHTIICHJllleTpH'IHOii ~YHK~eJ.t OT Jh, ... , '"_, 
I!, TBK KSK tPYHKQHH f (X,fl, i) Cl!ll!.!eTpH'IHB no STI!II lle aprYJleHTBil, TO nOliJiiHOII p ( .X

1
1• i!:) 

;l!O~eH 6HT~ 8HTHCH11116TpllqH!lll no Hllll. KaK H3B8CTHO, H3 STOrO B!lTeKaeT, qTo OH ;l!Oll~eH ;lle

JII!TitCII Ha nOliiiHOil 

.. . n. c-r.:. -yJJ. 
t<J 

MTaK, P(x.,f,l.) ;lleliiiTCll Ha Bee~ 3H811eHaTen B (6.8), T.e. fCX,j.i!) l!BliHeTcH 

noliHHOMOil cTeneHII He Bhlllle {IV+Z) -IV"' 2 • Tenep~ llll noKazell, qTo WSKTII'IecKII cTeneH~ He 

60ll~me i II Bll'IIICllllll CB060;l!HilM 'lli6H S~oro nOliiiHOila. Allll STOJ.l uellll nplrlllell BO BHIIl41'lHHe, 

'ITO B Clllly TOJIDKO 'ITO ;l!OKI'l38HHOrO yTBep]it,I~eHIIll f (Ax,A:f, J.l) , r,11e ). - HOBBl! KOMiiJieKC-

HBll nepelleHHBll, liBlllleTCll nOlii!HOIIOII no ~ CTeneHH He B~e 2: 
2. s 

f(J.x,J.;-,.A.~) = 2. Ps (x,~,i!),.il , (6.9) 
S•D 

r;lle Ps (x,~,~) - l1Jil60 HOll~, liH60 O;l!HOpO;l!Hilli ITOlii!HOI( CTeneHII S t S = 0
1 

1, .2 • C ;!!pyrOM 

CTOpOH!l, 113 (6.5) nonyqaell 

~ 
1·, 

It lt-2 

~-~.n(:lx .. ~+.t).n r~itYi) 
y>(J.x,.AJ, . .:LJ?Io) == fo ~Q.{J.yi-J,i;+I}C;.--)1) , 

,.,, 
. IC K-/l 

) 
~-~J.r .r1 (:x:i~J>·n o~ .. -.AJ;-tJ 

'f(J.:x:,:J.~,A~/1 = L · .!.''•"-! ---=--="":L,--........:..:._,,...... 
/=' . f1 (J.· #X;. I< -A;;· --9 

\ ,, 

,.., 
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! 

Cne~o:aaTen:&Ho, 

K-1 I( K-.2 

t,. [j:i ':f().:r,l,r,li!/D~= &.._ [:fd'(ilx,.A,y, Ji'/ig = l ... IJ(.x:,· ~~[1, (i'i ~) 
; .. oo .;~ .. oo jsl ;t} {y.: -);)- (6.IO) 

u, Kpoue Toro, cornacao (6.6) 11 (6.9), 

1 1<-1 K K-.2 I( K-.Z 

L fs(X,'J,i!))s =L. .f!(;x,.-).'1;+4!! r~ .. ~) -}..t.f'Jj(~·$~{,1 Oi!i -A$J·-t}" 

s~• i=' ~~{.ly .. -.A)I·+I}~-.f;) ,/a' r:{J.(y.---)I)(..A~·-..1,;;·-V 

UO;llCTaBJIHH A = 0 B J10CJI6~Hee !Ollt;ll6CTBO, H8XO;llllll 

IC-,2 
K-1 /7 (i', -~-I f.. (x,j',j!) = 2._ ,.,., • .,w 

/
".,I (7 · (f.: ;);) .. .,, 

TaK KaK, COI'JISCHO BblWBCK838HHOIIy, P. - JJOJ!IIHOII HyJieBOit CTBJ16HII, T.e. fo = CMt4t , TO 

K-2 K-.2 

Po: P,(X,:f
1
:l) = ~ ;{!~,:-;;} 

~c=f• (.... 
ifiK-2 r',; ty.·-;fi) 

K-2. 

,fl (Jt~•-JIC_,) 
+ •·.t 

n (u· -J'tc-~) 
i .,IC-1 fl' 

1<-/l .n &~-J;c-,J 
=~ = 1 

17 tX· -)'~<-~) • 
&•1 (6.II) 

~aJiee, :a cany (6.6) 11 (6.10) 1111ee11 

tm { -Ji f O:r:.).l,y,)i!ij = o. 
; .. oo 

CorJiaCHO (6,9), JIBBSH CTOpOHa STOI'O paBeHCTBB HB 'ITO IIHOe 1 KBK I;_ (.x, j, i') • CTaJIO 

Cli»Tl> 1 

f?t (x,:f.~)"' o . 
(6 .12) 

UO;l!CTUBIIII Tenep:& )•:f B (6.9) 11, C yqeTOII (6.II~ II (6.12), HBXO;llllll 

j(:r,~,i!) = 1.-+ Ps. (:r,l,?:). (6.13) 

1!3 BI»W6CK838HHOI'O HCHO, 'ITO JJOJ!I!HOII Pt (J?~~~) CHIIIII6Tplll!6H OTHOCIITBJ!l>HO KSlK;l!Olt CHCTBW ne

pel!ei!HI:IX JC 
1 

"J , i! ( B OT;l!BJ!:&HOCTII); KpOIIB TOI'O, OH O;llHOpO;llBH II 61'0 CTeneHJ> paBHB 1:. 

KaK 113BBCT~O, IIOK!cero ~JOI'O BI»T6KS6T 1 'ITO OH ;l!O~BH npe;l!CTBBJJHTJ> COClOlt J!IIHB"HYD KOII

Cllll!UI.\llll OT l X,· ,,L Y,~ Z ~,; . Tor;lla B CIIIIY (6.13) 1111ee11: 
t::.l l:/1,/ ,., 

K ,._, 11>-:Z. 

j(x,'f,l)=i-+ A'tXi+B2_y,· +C2 ~,; , (6.14) ,., .·., .. , 
20 

-
\~ 

r;lle A, B, C • e-st. 
OcTaeTCH no;l!C'IIITBT:& Koail!iJ)HIIIIBHTJ» A, B , C • ~H aTo" 1.\enu nonolll 

X;~j.:, Z· .. J, •.• ,k-1 H i!,·•y.·, z.'=t, ••. JK-:l t B peayJI:&TaTe •Iero H8XO;lll 

y(x•, y, z"Jt.) = J.3.. ('1-~)(x,. -Y;"+t-IJ)(-A.)-+ {t-~) (.x~e ~~c-, +~-. 
,., ¥11'-1 -;;· - .!1 

l';l!B X
0 

II /!.
0 

llOJ!yl!BilTCH 113 X II I! YKB38HHI»>I BJ»60p011 3HS'I6HIIl4 aprYII~ 
cornacHo (6.6), 

f (x~t,i!.:J = !P(x;Jj~·jo) -Y(.x:~.~·/t) ,.. .xJ<-Jl~e· 

C ~pyrol4 CTOp0Hbl 1 cornaCHO (6,14), 

"-.l 
j(z~1,i!"),. i +Ax,.+ (A+B)'l{.., + (A+B+cJ.2. ~·. tf-. ... , 

TaK KSK OCT8BWIIBCH aprY116HTH H638BHCIIIIH 116llt;lly COClOlt, IIH IIOZ6U CpBBHHT. 1 

STIIX ;l~Byx BI»PallBHIIHX AJIH j(:X~:f• i!".} • TaKIIII o6paao11, nonyqaeu 

A~ 1 , A+ B .. -t , A+ B+C- o. 

3Hal!IIT' A= c = i ' 8 == -2 • no~CTSBJ!Hell 31i8'16HIIH A. 8, I 

nonyqae11 ToxaecT:ao (6.7), 'ITO m Tpe6o:aanoc:& ~oxaaaT:&. 

§ 7. 06maa illoPIIYJIB lUlH onepaTopoB A ttt 11 npoBepKa KOIIIIyTaull< 

COOTHOUeHIIll (5.ICJ 

A. <I> or MY JI A n JI H AISe 

J!C!OAY B ;llSJIJ>IIBiiWeM MJ;I IT0)1p2., YJ>IBBaGU, 'ITO K8ii>.;lliiJ1 llli;l!BKC 'hita ~S np< 

3H8'1BH~l4 1 , • • • · , S , UyCTJ> 11811 ;llaHa npOII3BOJIJ>H8H CXel!a t'n II nycTJ 

11 6;.., (1?1.) onpe;llenllllTCH i))opuyJIBIIH (4.7) 11 (4.8), a nap!llleTpH f.~~' -
UOJIOlKRII: • IS ~ 

a.i ... ,· On) =: n a.. (m) n t&,..., Z~-.1 (ttt) ' IS> e 
"" t S•t+l Z,_, S•t+.l C · · (nt\ > 

~_, Zs-~ :I 

t ~ ct' ... z· (nt) == n t,. (11t) n E,;$_, ls-.t (ltl.) K <t 
" t_, Scl<+l 't-t S•Jt+.t C. · (hll ' J 

• C.J-1 lr.s.,z 'J 
I' ;liB 

' . 
Qis(l>l) =Q./(trt) , /.· (nt) = / 13 (nt) 

s s 
. .L 

cis it (l'tt) =[ cei,s -f~"t -+J)(eiss -t<tt:)j:t~o, 
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K-1 K I(~ 

l,r,li!{O~= t.nc. [:f .. Y(;lx,.AJ-, Ji!/ig = L ;.IJ(x.·-;-iJ.P, (e; ""tJ) 
.l .. "" . /1 ( .)-J'"' i~i )'.: -,}f;j (6.!0) 

(6.6) II (6.9)' 

K K-.l lr K-.2 

~ .n Ox.·-;.~,+t)/7 (~, -;;) • ~~ ./7(z.·-l(t)/l CAd, -A~;.·-/ L t•l " ,., -)'L' -"'-:' :;--,.-"_£J,_,:!,.....,-_ _.:.<N:._:.V 

j:l fl.(.A 11, -)1<':'1·+-tJ{J•"J/) ,/"' .tfl. (y.-~)(..A~·-.Jv .. -() 
i'J F' "J t 'I tN 

0 B ITOC~e~Hee TOZ~6CTB0 1 HSXO~IIK 

IC-.2 

D ( ) f' .fl (i!i 7:1) 
r" x, ¥• i! = L .:.•==''------:-

/ '=' {1. ()'.: ;}/) 
~"J 

BblW6CKa3aHHOIIy, R. - ITOJIIIHOII HyJie:SOi! CT6IT6HII 1 T.e. Po= CMt.4t 1 TO 

K-.2 K·:Z 1<~ 

- ~2 .fl~·-;;) .n. (;y.·-JIC-1) .11 ()',;-j:c.,) 
- (- ,., + c=l. = !.;6 :: 1 

K-· r' .!} ty.·-)1) /1 (y.. -fi_,) !1 (Y.: -Jfr--~J .. ''I ~ ~1(-1 •• , "' (6.II) 

6) II (6.10) 11116611 

&m {iz f Or:~J.t,J.~J} = 0. 
; .. oo 

CTOpOHa 3TOrO paB6HCTBa He 'ITO IIHOe, KaK ~ (X,j, i!) • CTUO 

f?t (x,'J.~)"' 0 . 
(6.12) 

) -= i B (6.9) 11 1 C yqeTOII (6.II) II (6.12), HaXO~IIK 

j(:r,~,~) = 1 + ~ (x,,,if}. (6.!3) 

HC!IO, 'ITO ITORIIHOII Pt (_:t;:f,.i!) CIIIIK6Tpii'I6H OTHOCIIT6JI:&HO Kallt~Oll CIICT6Kbl ne-

t Z ( B OT~6~bHOCTII); Kp0116 TOrO, OH O~HOpO~eH II ere CTeneH:& paBHai. 

113x!cero ~JOrO Bb!T6K86T 1 'ITO OH ~O~llt6H npe~CTSB~HT:& C060ll JIIIH6liHyD KOK-

. ,,L Y.~ Z l,; • Tor~a B c11~y (6.!3) I!KeeK: 
t~l z=t 

K ,._, If>-:/. 

fCx,~.~) = i + A? x.- + 82._ y,· +CL ~.· , (6.14) 
,., .·., i'•l 

20· 

.. 

r~e A, 8, C .. CMst. 
OcTaeTCH no~C'IIITaTI> KOS\W)III!HeHTbl A, B, C • ;l!JIH aToll Q6JIII no~O:KIIK B (6.5) 

X; "1i, z'•t, ... , k~l II i!.z· • J'o', z.':J, ••• , K~:l t :S pe3yJI:r.TaTe tiero HSXO~IIK: 

J'(x•;~zo/ll)"' i:~.(f-4)(:rtc-¥;'+1-d){-A) -+(t-~)(.x~e -J'~~:-,+~-A), 
t• , .. , l/K-1 -;;· -~ 

r~e X
0 

II ~-- ITOJIYI!SilTCII H3 X II I! yKa38HHHII Bbl60p011 3H8'16HIIii apryKeHTOB. Tor,lla 1 

cor~acHo (6.6), 

fCx~1,i=J= Y'(.x;;'J~~/e) -~(.x:y,~·/i) == XK -y"'"'+i. 

C ~pyroii CTOpOHH, COrJiaCHO (6.14), 
1<-2. 

j(:x~~,i!0)= i +Ax .. + (A+B)~_, + (A+B+c).L ~·. d'" , .. , 

TaK KSK OCT6BWHeCH apryKeHTbl H638:SIICIIKH 116:K~Y C06oii, KH KOEeK cpaBHIIT~ K03WWIII!II6HTbl :S 

BTIIX ~Byx BupaseHHIIX AJIII fCx~:/• ~") • TaKI!K o6paao11, nonyqaeu 

A~ i , A+ B ~ -t , A+ B+C- o. 

3Ha'IIIT, A=C=f , B=-2 .no~c~aBnHeKaiia'leHIIII A,B,CB(6.14)11 

ITOJiy'!aeK TOZ~6CTBO (6.7), 'ITO H Tpe60B8JIOC~ ~OK838Tbo 

§ 7. 06maH ¢9pKyna nn11 onepaTopoB A"t H npo:sepKa KOIIIIyTagHOHHh!X 

COOTHOUeHHU (5.IC) 

A. ~ o P M Y JI A JJ. JI H A f(e 

J:!cro~y B ~aJibHeilweM Ml:l no;l(pa., yMenaeu, 'ITO KB.,.,llblll IIH~eKc 'hua ~s npo6eraeT IIHO:KeCTBO 

3H6'16H~ii 1 
0 

• • • •, S • llyCT:& Hall ,ll8H8 npOII3BO~I:.HaH CX6148 J'n II nycT:& BeJil!'<UIHbl af., (/'It) 

II 6! (17r.) onpe~eJIHJJTCII ifiOpllyJiaKII (4.7) II (4.8), a napaMeTpH e. .. - ifieplly~oll (4.9). 
~~ . 

llOJIOEi!ll: I( I( 

a.i ... ,· (m) :::: n a.i (m) n t.~ .. '~-.t (Itt) I(> e 
"~ t S•t+l ..... S•l+.l C· . ( ~ , , 

~-1 Zs...t Itt 

(7.1) 

t ~ ci .. ·l· (m) = n f.. (nc) n Ei~_, Zs-z (ttt) K <e 
I< t-1 S~l<•l ~-- S•IC•.t C· . ( •l ' t 

. ...., •s...t lttJ 

(7 .2) 

r,lle 

1 . 
Qi8(~tt.) =a.'("') ~ !_. lnt) = t•sun) • , ., s 

(7.3) 

. .L 

CisitV>t) =[(ei
1
s -f~-t+J)(fi5 s-fitt)] 2~o, (7 .4) 

~ '• 
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Ez:sit (m) ... SiJrt(~s -fitt:}. 
(7.5) 

HaKOH6U, nycn Clt811H l'ni...,·•·Zt lll'lt~ .. ~Onpe;lleJl.llll'fOII IIB)Iylt!'IIBHO CJI6;11~111 06pa30II: 

~ . )'t 
m,;IH ... ie = (m,;,... ... ,;t--1 t ' K>t, ""~"' .. (m" "' ) z~, .~ · ·-,.,. .. ·Je~, =- t,.- .. z~.~, , K<c. 

e~t 

(cp. § 4), DPKq6JI 

is 
mls ... m., ' 

~ 

m.r. "' m ·~ ~ s 

(ell, § 4); /flaKTilli6CKII DOpli;IIOK IIH;116KCOB y /'YI. 1~ ... it lf#nt .. ~ ... H6CYIII6CTB6H6H 

TaR qTo B c11ny (7.6) l!lleeu, aanpl!llep: 

( rni,., L ...... z! = ( m i,., ... ie).:e.., = rni,... .. · t~ z~ • 

J\Ol{aJEell, 'lTO IIM6HJT 116CTO CJ16;11yrD!Illl6 /flOpllyJIH: 

A~ee m = ~ a,;._, ... ,~Cm) m,. ..... i0 H>e, 
iiN'''t~ 

A m - ..:::;- P. · CmJ m.- "' < ~ IC( - ?-.--, 0 z_. .. • l~-1 z,. .. ·lot· I :1 K C. 

'I<' ••lt-t 

(7.6~ 

(.7.(. 

cp. (6.3)), 

(7.8) 

(7.9) 

(7.IO) 
l(el!CTBIIT6JI:&HC 0 npll (-=X-:J BHpallt6Hil6 (7 .I) CBO;IIIITCH K a

1
· {trtj ( npll t=K-1 npOI43B6-

IC • ~ 

;~~ea~o~e Tilna 17 no onpe;~~eneHIID cqi!TaeTCH paBBHM e;III!HIIUe). Cne;~~oaaTeJibao, cornacao 
$:£t+2 

(7.3) II (7,7), Upll f:K-( !lJOpllyJia (7,"9) CBO;IIIITCJI K /flOpllyJie (4,4), AHaJIOr\f'IHHII 06pa30II 

npi!XO;IIID.! R aaRJIHJqeHIIIl 1 qTQ npil K"' f-f (7 ,IQ) CBO;IIIiTCH K (4,5), CTaJIO CiHTb 0 cnpa-

B6;11JIIIBOCT:& (7,9) II (7.10) ycTaHOBJI6Ha npll /K-t/ = 1 , ilOSTOIIY IIH npO;IIOJIXIlll paccyz-

;116HIIH nO IIH;IIYRnill!, qT06H He neperpysaT:& IIJJI0~6HIIH 0 MH 3aROHqllll TOJibKO ;IIORa3aT6JI:&CTBO !IJop
MYJ!hl (7.9); ;~~oRa3aTen:r.cTao wop11yJIH (7.10) auanorKqBO, 

>!TaR, OCTaJIOC:& yCTaHOBIIT:& 0 qT0 0_ 6CJIII !lJOpllyJia (7,9) aepHa ;IIJIH H6ROTOpOrO e< K 1 

TO OHa Bepaa II np11 3aM6H6 e Ha f-f , B CallOM ;IICJI6 0 RaR IIH Bii;116JIII 1 B CIIJIY (4.II) 

111166T M6.CTO paB6HCTBO (5.6). C ero llOIIO!Il:&HJ II Ha OCHOBaHIIII np6;11DOJIOJK6HIIH IIHIIYKU1111 0 (4,4), 

(7.3) II (7,7) HaxO;IIIII 

A~<,t'-l m ==[A~ee,Ae,,.Jm. = AICtA4t-,ht- A~(-tA~eem = 

= .L. [a.i,.., ... z~ (m.,,)aif-1 cm) { m,~-t),;.., ... ~~- ~, {m,;.. ... z"e)tliiM ... z't rmJ( nz,~~ ... ~~] .,.., ... ,(., 
IIJIII 0 COrJiaCHO (7.8), 

At<·t_, m =- 2_ [Cl,~ ... i, (m.~)a,(., (m) -a.ieJm.,-.,., ... ze)a.~ ... ~ (/'lEi} mi ... ~z(., • (7.II) 
' ,...., ... 4-, "X.., 

~aJiee, MOXHO llORa3aT:& npll llOMO!Illl (4,7), (7,1) II (7,3-8), qTQ 

22 
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a. . 6m.. ) -=..A.. .. a,· ....... (~Jr.), a,,___ (J.,_i .... ~)-JLz~.~. Qi.. { liN '"lt &t-1 •I•~ IN "" •~ 1H .,.. rl,;T't 'T:'< 

r;~~e 

)_
2 
•• =(-f.:,s-~"·Jf'~ 
t1t t'.· -'· >0. .,s 'tc't , 

-f 

)'~it- =.Ai.~ 

IIJI.H ;~~onycTillllilt cxe11 ( 11 .ilt.i• =,Piaze=O M.H ae;~~onycTI!IIlliX; cp. § 6). T1 

.ili,it -)lisit = 
I e.· -t. 1 + t.1 -/e.· -t'.· 1 '•' ,,.. '.rS '<-1! 

TO, cornacao (7.4) 11 (7,5), 
[ (t,~s -~t +t}(t;.,., -t'tct)J'i- , 

.A . . - j.(. • - c,,., (h&) 
~o..,zt I ".r'- C· • Cm) 

&,r z, 
(;IIJIH ;IIOllYCTIIlll1IX CX611), ilpiiHI!IlaH 3TO BO BHilllahll6 II nO)tCTaBJIHH (7.12) B ( 

A~e,t-• m = Z-. a,-_ ... ,·~(M)a,e.,t~~t){:J.,eit-t-;''~'~") ml 
z,...···•t:-• 

l'.. . (ltf,) 
- " " . · (m) a · rm) tr ft-t m . . . -· L ... ,,... ... ze ''~"' C.· . ( ) ,,.... ... Y ~~ 

i .. , .... iN ~~ lt:-t Itt 
(KaR HeTpy;IIHO y6e;IIIITbCH 1 B paCCIIaTpl!BaeiiOa CYIIII6 yqaCTBYIJT n11m~ ;IIOnJCTII 

R03!lJ!llllnlleHTH nepe;11 H6;110llYCTIIMHIIII CX6Jl81111 paBHhl HyJlll - Cp, § 4). ~ Ta 

a. . . Cttt) -= a. 
1
• rm.) a. rm' E,-.,:._, r1 

~ ... , ... lt: lt-i ,,.... ... t ~ '.1 • .-
C,~.z~-1 (t. 

TO 

A m = ~ q,· ..... · z"e (m.) m · . · 
K,'-1 .L:.... ~<-~ t ._, z,.., .. · 1-e zh 

t,r.., ... ,~-1 

qTo II Tpe<SoBaJIOC:& ;IIOKa3aTbo ~3 BHW6CRa3aBHOrO HCHO, qTo ~OpllyXH (7,9) II 

CJI8;11CTBII611 \4.11). 

SaueTIM e~e, qTo (7,5) 3a;~~aeT paaaHe "npaa11na 3HaROB" B cnyqae L 
•wr;~~a IIMellT uecTo aepaaeHcTBa (4.2), 11 B cnyqae L (f.9,), q>o , Ror;~ta ,. 
BeHCTBa (4.12), HeCIIOTpH Ha STO, B CIIJIY BHW6CKaaaHHOrO ;lleHCTBIIe onepaTO] 

e;IIHHHM o<Spaao11 B o<Soi!X cnyqaax. 

B. n P 0 B E P K A (5,IO) 

MH npOB6pHII TOJI:&RO O;IIHO 113 COOTHOW6HIIH (5.10), a llii6HHO 

[ AK,K-ol 'AIC-1,1<-~.] = o, 
Tal{ RaR ;11pyroe npOB6pH6TCH aHaJIOrllqHO • J\JIH STOll neJIII lib! npMIIeHilll TOJlbKO 

JIY \7.9). C ee nOIIO!Il:&D 1 paCCYJK;IIaH RaK npll BHBO;IIe (7,11) 1 llOJiyqaell ( ;IIJIH 

;;,eqaHIIH OTHOCIITeJI:&HO )tOUYCTIIIIlliX II 116;110llyCTIIJlb!X CXeM 3;ll6C:& 'ony~eHH) 
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E . . (m.) ..., si~n. ( f~s -f&t-t} • 
Is ~I! <1 (7.5) 

J'ni""'· .. it II tn(, .. ~10npe;neJIJmTOll HH;llyKTHBHO CJie;llymiiDI Oc5pa30II: 
~ 

~'»<' .,. (w.:< ..., )zf!-, _~ 
· ·-a/C···I.e~'""' ··""t.,.·· ·te-~ K<~ . e~' , 

is m.,- m., , 
'=' 

m.r. = }1'1. '$ 
s s 

nopH,llOK HH;lleKCOB Y /'YI. i,... .. . it 14 Jnt;, .. ~_, HeCyJIIeCTBeHeH 

HMeeu, HanpHMep: 

Ji" .... ·it = ( m i~e-• · • • ie).:e-- = 
MeCTO CJie)IJID~He WOpMyJIH: 

rn.i/C-t • . • z( 16-t • 

Arce m = L a,;._, ... ,~lm.) mi_ .. .z~, ~o.e, 
i~t-t···l~ 

Arce m = 2: lz;., ... z~_,(m) mr, .... ~~-1, K<t . 
z-_. ... ,.~.., 

(?,6~ 

(.?.(. 

ep. (6.3)), 

(?,8) 

(?,9) 

(7.!0) 

, npH f-=X-f BhlpalieHI!e (?.I) CBO;!IIITCH K ai,,./tt&J ( npl4 f=K-1 npOIIlli!e

no onpe,lleJieHHID cqHTaeicH paBHRM e;nHHH~e), Cne,lloBaTeJibHO, cornacHO 

f=K-1 ljlopMyna (7."9) cBO;nliTCll K cpopuyne (4.4), Aaanor\{'IHRM oe!paao11 

K-=f-f (7.!0) CBO;lii!TCH K (4,5), CTaJJO 6b1T:b 0 cnpa-

/ K-e / = 1 • noaTolly Mhl npo;noJ!liiHM paccyx-

qT06bl He neperpy&aTh HoJIO~eHHH, Mbl 33KOH'IHM TOJihKO ;liOK333TeJJhCTBO cpop
'l'An>-M'Rn cpopuynhl (7,10) auanorl!'IHO, 

'ITO, eCJIH cpopMylla (7,9) BepHa ;nJIH HeKOTOporo t'< K t 

e Ha f-f , B CaMOM ;nene, KaK Mhl BH;lleJIII, B CIIJIY (4,II) 
(5,6), C ero fiOMO~hiD H Ha OCHOB8Hllll npe;nnOJIOlieHI4H HH;llyK~HH, (4,4), 

,e-1 h1 =: [ AKe' Ae,t-J m = A rct' A~t-1 /ln.- Ae:t-1 Arce rn =. 

'"lt (m,(_,}a.,(., lm} ( m.e-.,).-,.., ... z~- a,t-, (m,;_. ...• ~)CiiJH•"'~ rwt.)( m..~ .. ···~~J. 
.8). 

[ Cl,~~ ... ,·, (mie_,)Cl,~., (m) -aieJm.,-_,.r.e)a,~ ... ,~ (mil m.z~.,···zet~., • (?.II) 

npH nOMO~H (4,7), (?,I) H (7,3-8), 'ITO 
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.. 

1~. II ~ 1\. ~.#J' . !, ~ II 

a,;... ···ie 6m..it-,) ... .A,ezk a.;.... ... ~ fM).. a~~ (JJti..., ... t,..)=;-t~,;.., a,;...,r~ (? .Iz) 

r;~~e ). .. _ r-e.~s -~1! +f)~ 
Zst.t - t'i,s -~'t / >01 

-$ 

/Li.sit =Ai.~ 

;nn.e: ;~~onycTIIJIHX cxe11 ( 14 .ilt.i~ =;U•:.•e=O ;IIJIH ue;nonycTHMwc; cp. § 6), TaK KaK 

I e.~s -l't,tc +t/-lt;;s -~it-t! 
[ (t,~s -~~~ iol}(t~s -t',c-t)JX , 

}.iszt -J-lisit = 

TO, COrJiaCBO (?,4) 14 (?,5), 

.A . . _ . . = c-,,.-cm; 
z,.,lt f•z"-4 c . . em) 

l.zftt 

(;nJJH ;~tonyCTIUibiX CXell), llpHHHMaH BTO BO BBIIJiaHHe II no;~tcTaBJIHH (7,I2) B (?.II), BHXO;!IHM 

A ..... "> a · . (m.) a · t~'~~) ( 1 
• · -~ • • ) m · · 1( ~~1 rr, = L- ._ ... ,~ le-~ ,..<et..., zt!r~ ,· •"lt!L 1 L' , , /Il-l -r:-1 

ll(-l'"'~' 

C.· . (/'tf.) 
",., · (m)a· tm) ·t!~.., m- . · -· L.... ""i,... ... ze ~t... C.· , ( ) .,..., ... ~ •c..., 

i,_, • · · ·iN ~~ r~., nt 
(KHK lieTpy;nao y6e;niiThCH 0 B paCCKaTpHBaeiiOH CyYKe yqaCTBYDT JIHWh ;~tonyCTIIJihl8 CXeKbl, T,e, 

K08cpcpHqHeHThl nepe;~t He;nonyCTHMHMH CXeMaMH paBHhl HYJJD - cp, § 4), * TaK KaK B CHJJY (7,1) 

TO 

ai,..
1 
"''t it-t (l'tl) -::: ai,.... , .. f., (M) Q~ (m) [,~ it'-, (m) 

c,(.z~_, r"') , 

A"',_, .. rn = .£ t:l,;._, ..... ;,~.., (m.J m,~ ... ... -Lez~_, ' 
.,..., ... z~-1 

'ITO II Tpec50B8JI0Ch )IOK838T», Ha BHmeCKa3aHHOrO HCH0 0 'ITO ~OpMyJihl (?,9) H {?,10) HBJIHDTCH 

CJI6;!1CTBH611 l4,II), 

3aueTIK e111e, 'ITO (7.5) aaAaeT paaable "npaBHJJa aHaKOB" B cnyqae L (n) = L (n,o) , 
1wr;na HloleJOT uecTo HepaaeHCTBa (4.2), 11 B cnyqae L (fJ}, q>o , Kor;~~a 1111eroT ~o~ecTo Hepa

BeHcTBa (4.I2). HecuoTp.e: Ha aTo, B c11ny BHmecKaaaHHoro ;~~ellcTBIIe onepaTopoa AIC'e aa;naeTcH 

e;niiHhiM oe!pasou B o6oHX cJiyqaHX. 

B. ll P 0 B E P K A (5,IO) 

Mbl npoBepiUI TOJJ»KO O;!IHO 113 COOTHOW6HI411 (5,10), a l!MeHHO 

[ Al<,l(-.t' AIC,,K-.t] = 0' ( 7.13) 

Tall KaK ;npyroe npOBepHeTCH aHaJJOrH'IHO, .l{JJH BTOli ~eJJH Mhl npi!M~HIIJI TOJI»KO qTO )IOKa~aHIIYID cpOplly

JJy \?,9), C ee noiiO~hJO, paccyx;na.e: KHK npa BhiBo;ne (7.II), nonyqaeu ( AJJH xpaTKOCTH ace aa

;.,eqaHHH OTIIOCIITeJJhi!O ;nonycTHMhiX H l!e,llOnycTHMh!X CXeM a;necb 'onyllteHbl) 
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[ A oc, K-~ ' A 1(,.,, f(-J lrL ... 

.L: [ a~;...z',..,_ (mJ,:....l) ~;..,_(m.)- a;~ (lt1z,",..,z~)ail<-iz.__(m.J Wtzk-tz'..~Jtc4. 
'-t ...... JI<-!1. ' 

~anee, paccy.&~aa RaR npK BHBO~e (7.!2), nonyqaeK 

[ Atc,K·-l, AJC-1,1<-.l] m. = 

} "" QiiM{f>l) a,;... .. tnt) a.j"..._(~)Ci-i~ (lft)(l4 , . -Y.~" . . J m· , , _,. 
= ?- (- . C . . (m) &~l~r.-.l.j~<-J.. z,...,t~~J- ,,.._, z~e-.zJ-z • .., liN.-1<1--z Z,c--tliC-.'l 

+~~a. (M}a1 tm.)Cli (m.i IE,· . (m.)[ ,...,,,.~(111) _ l{;...,z~..l(m,-,._,) m..:. z' z' Y· . -J. ~ 
(_. L '""' ... ~ .... ~ IN/ IN •..-.t c ... ., A:!>l 'lt'-.l) 
1,._, i,._,~ Ceic-,i,.~{m,~~) i~c-1 z"x-.t (m) 
r~e 

'I· . . [ftiss-t,· .... +~(e~,.?<-e4t+i)J± 
zstttu- [( e,·ss- e.-.. ..)( ~ ... lA -titt-lj ' t t.· -t.·.t +t) :l '•' .. Y. . (m) = 

l.J 
1
1 fe·r .r -f~t ' 

TBK ~TO B CKny (7.4) BCe cnarae»He BTOpOD CyYKH paBHH Hynm. fipeo6paSOBHBBH paaHOCT~ 
)/ -1 

i,.., iJt.-t.iK-:t - Yi,..., i-J·"-:t c noKOJUD (7 .4) H (7 .5) H no~cTaBJIRH nonyqeHHHD TBKD 

o6paaoK peayn~TaT B nepBYD cyYXy, Haxo~ 

[ AI(,K•J. 'AIC-f,t:-J tn = 

= L L. t.~ ... -.l +~:....,IN-:te.-_.IC..,.-1 
i ... , i"-~.*J~-~. [(e.",c-.t,"·.t-~~-.u"-J.f__ tJ* 
c. •. .. ( jtr) -;- . 

a.i ... , (m) a,:..-.~ Cm) a.1,..~ llt1) E,;....;,,/nvc,;.._,;_ I'M) 

c.-,.., i-(nr) ci,._,,~;..,_ (nt) 

TaK KBK B CHny (7,5) BHpBXeHHe, CTOH~ee nO~ 3H8KOJ CyYHHpOB8HHH 1 8HTHCHKKeTpK~HO OTHOCB

Ten~HO ilt...Z. K ~~-z t TO 

[A K,K-.t' A 1(-I,IC·.t] m. = 0 

9TKK 1 BBHAY npoHSBOJI~ocTK cxeKH m. , paBeHCTBO (7.!3) ~OKBSaHo. 
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§ B. HenpHBOABKOCT~ a nonapHaa He&RBHBaneHTHOcT~ npeACT 

anre6p L (If.} H La,.yJ(l!BCKpeTHaa cepHa) 

A. H E U P H B 0 ~ H U 0 C T h 

MH BOCnon~ayeKCH CJie~yD~ KPBTepHeK HenpBBO~HKOCTH: YHBT8pHOe npe~ 

HK6~~ anre6pH Rm (Kaxoa-an6~~ rpynnH) &BnaeTcR HenpaBO~HKHK Tor~a "' T< 

~a K~~HM ~zaroHan~HHD onepaTop, KOTopu~ KOKKyTapyeT co Bceua onepaTopaK 

KpaTeH e~HHK~HOKy onepaTopy. ~OKaSaTel!~CTBO 8TOrO YTBepx~eHHR HeCJIOZHO ( 

KSB8CTH0) 1 P08TOKY KH.ero onycKaeu. 

Tenep~ HCH0 1 qTo ~R npOBepKH HenpHBO~HKOCTH paCCK8TpHB86KHX H8KH n: 

TBTO~HO ycT8HOBHT~ cnpaBe~HBOCT~ CJ!e~yD~eA HKnHBKaUHB: 

[A,A,.,,..,] =[A,A....,,KJ= 0 =>A =.AI! 

r~e A - ~KaroHan~H~), a I - e~HHHuua onepaTop B H B .A - ucno. Pa: 

~KaroHaJieH, TO ero K8Tplf11HHe 3JieKeHTH (11/Atm) (cp. § 41 B) &eDT cne~; 

(n.f Aim> ::: ), <5,.,,.. , 

r~e .A,. - ~Kcna. C yqeTOK &Toro, (4.!6} H (4.17) aaxo~u 
le-t 4 

<ni[A, Aoc,tc-Jim> ::. (.A"'- .i\,.,)<nl A tc,K-,Im> =(A.,.-.A ... )l, al< . .,c~H 
,..., 4 

<~ti[A, Atc.,,~e]lm> .. (.A" -.i\,.)<11.1 AK..,,~eltn> '=~11 -J...)l lk_,c,..,), 
lo•l 

Cne~oBaTen~o, npH 

[A,AI<,IC-.J : [A, A ..... ~ .. 0 

Kueeu II> 

lt.-1 It 
(.A .. -/. ... )L a.~_, (m.)Sn,trL!., = 

1.•1 

lt-1" 

(il,.-.i\.,.)2' lk_,(m) S'IL,m.!,., ... 0 • ,., 
•>s~ec~, KOHe~o, no~paayueBaeTcR, qTo}\ ~HaroaaneH B TOM se 6aazce, BE 

38~8Hii AK,IC·I K A K-I,K • 
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[ A 1<, 1<-.t ' A oc,-1, IC-J m =: 

i,...,_ (m.J~-.t) ~;... ... em)- a;~ (~~-,z~)ai~e-~i-.cm.J Jn,;._,i,.~Jt<4 • 

KBK npH BHBO~e (7.!2), nonyqaeu 

[ Af<,IC·.t, A ..... ,K-.?.J m.:: 

r··v -............ , Ht"..... . ~ .,.....,...,._{m) (V;.IMiJt.-41<-L- )I~ i, . .r_j,..,) m .. IN z;..._,J._+ 

tm) a.. (mi \f. . (m)[ Y,·IM ifC-.l (lrl) - ~;...,z~~ (m,;..,~) . m . . . -1 1 
z,....t IN/ ,,._, '~<".t ,. / ) C ) r..-:~ z-.z..,.._,, 

...,.i<-1iiC-z.lm,~'<~- t'IH z".c-11 (m 

t.c.as """ t '· -t.·.t +f) i 
)/ .. (m. = . 
L.s'1 ) ~u-t'~t ' 

.4) Bee cnaraeuHe BTOpo~ cyuuH paBHH ayxo. llpeo~paaOBHBBH paaaocr• 

-f C nOYO~»D (7.4) H (7.5) H no~CTBBnHH nonyqeHH~ TBKBK 

[ AK,II.-J. 'A~e-l,t:-J tn == 

+ ~;.,.,1(-,l -:t !',-__, IC-rf a.i,.., (m) a;,.., em.) a./"".1. lwtJ E,-_.·,..,lnvt,;,._1;.., t'M) 

-?~.,z, K-3.Y- 1] * . c ...... i,...... (m) ci,...,j..-J.. (nt) 

(7.5) BHPBE6HHe 1 CTOH~ee no~ 3HBKOM CyYKHpOBBHMH, BHTMCMKK8TpHqHd OTHOCH-

H JK-2. t TO 

[A 1<,11.-2, A 1(-r,J(-)1.] m. = o 

IPoHSBOn»HOCTH cxeuH m. , paBeHCTBO (7.!3) ~oKBaaao. 
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§ 8. HenpHBOAHUOCT» H nonapHaH H68KBHBBn6HTHOCT» npeACTBBneHH@ 
anre~p L (If) a LC,.f}(ABCKpeTaaa cepH!!) 

A. H E n P ~ B 0 A ~ M 0 C T b 

MH BOCnon»ayeKCH cne~yD~HU KpBTepaeu HenpBBO~HUOC!H: yHBTBpHOe npe~CTBBReHae KaKO~

HH~~D anre~pH ~B (KBKO~-HH6~» rpynnH) HBnHeTCH HenpBBO~BKHM TOr~a B TOll»KO TOr~a, KOr

~8 K~~ ~aaroaan»H~ oneparop, Korop~ KoMKyrapyeT co Bceuz oneparopaua npe~craBneBB!I, 

KpareH e~Hazqaouy oneparopy. loKBaaren»crBO aroro yrBeps~eHH!I aecnozuo ( a no c~ecrBy 

H3BeCTHO), fl03T0Ky KH.ero onycKaeM. 
Tenep» !ICHO, qro An!! npoBepKH aenpHBO~BKOCTB paccuarpBBaeuux HBKH npe~craBneHa~ ~oc

Taroqao ycraHOBHTb cnpaBeAnHBOCT» cne~JD~e~ HUDnHKBnHB: 

[A,A ... ,..,J =[A,A....,,KJ= o :::::>- .1\. =.A], (B.I) 

r~e A - ;naaroaan»H~), a I - e;nBHRHH~ oneparop B H 11 .A. - qacno. Pas onepaTop A 
;naaroaanea, ro ero uarpnHHe aneueHTH ~~/i\1~) (cp. § 4, B) BKeDr cne~YD~H~ B~: 

(n.l Atm.> = )"' 3.._"' , 

r;ne .A,. - qacna. C yqerou sroro, (4.16) H (4.!7) aaxo~BK 
1(-1 4 

<ni[A, A ...... Jll'l'l) = fA"'- J.,.,)<nl A K,K-•Im> =(A,.-.A..,)l, ~/(-,Cm)'EI,..;rn.;., , 
IN 4 

<tti[A, AK.,,K]Im> ... (.i\ll-.A,..)<ttl A";,~eltn> ~~11-J...)l I,Ncttt.>a,.,,.,~ • 
1.•1 .... 

Cne;noBaren~o, npH 

[.t\,AIC,K-.J = [A, Aoc-f,~ = 0 

Hueel.l .. 
le-I ;, 

= (ii~~.-.A ... )2 lk.,(tn) s,. 11'1.1 ... 0. ,., , •. /(•/ ), 

(.i\~~.-/.,..).2: a.~-t (lfl)5n,m~ 
lt•l 

•>s;nec», Koaeqao, no~paayueBaerca, qroi\ ~Haroaanea B rou ze 6aa11ce, B KOTopou 

aa;naau AK,I(·t 11 AK·I,K • 

~ 
:1 
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B qacTHOCTH, npa h.• yni H 
K•l 

n. ~ n·J 
K-1 

nonyqae11 

(),,.,_; -.A.,.,)a!-cc'""') = (A,,J -J.,..)f~ (m.)=o, /=i~-··~K-1. 
K-1 JC-1 

. ; 
TaK KSK ;D;JIII :acex ;D;OllYCTHIIWC CXell a.!.,(m) J liM (m) ~ 0 ( Cll • § 4) t TO ;D;Jlll TSKHX CX611 

).'"-i =}._;"'=Am 
1 

.fef, .•. , K-1. 
IC-t "" K•l (/ 

ID!IlliH CJIO:SSMI'I, ;D;I'ISrOHSJl:&HLie 3JI611eHTIO onepaTOpa .A t IIOTOpLie COOT:SeTCT:SYJJT (;o;onycTI'IIILIII) 

CXellall, npHCyTCT:SyDml'lll :S pa3JI0~8HI'IH (4.4) JIH60 :S p83JIOSeHI'IH (4.5) t pa:SHLI ;D;HSrOHSJI:&IlOIIY 

BJielleHTYt KOTOpLI~ COOT:SeTCT:ayeT l'lcXO;D;HOM CXeMe ~ 

Ha30:S811 ;o;:ae cxeMH m 1'1 m 'coce;niiiiH, eCJII'I rn' npHcyTcT:ayeT ( WBKTI'J'IeCKH • a He 

TOJI:&KO !POpii8Jl:&HOI) :S pa3J10S6HHH (4.4) J1H60 :S pa3J10S8HHH (4.5) ( HeTpy;nao y6e;nHT:&CII :STOll, 

'ITO "coce;ncT:ao" :acer;o;a CI'JJ(J(eTpH'IHO). n:ae oxeMLI aaao:aeM aauenJieHHLIIIH, ecnH OHH c:aa3aHLI 

U8llO'IKO~ COCe;ne". ~3 :SLim6CK838HHOrO IICH0 1 'ITO, eCJIH CXeMW nt H nt
1

SBU6llJieHLI 1 TO ;D;H8-

rOH8JI:&HLie 8JI6118HTLI OnepaTOpa J\ t COOT:S6TCT:SYJJmHe ~ H ~, t pa:SHLI Mez;ny C060I4. C 

;npyro" CTOpOHLI, KSK HeTpy;nHO llOKB38T:& llpl'l llOIIOmH (4.12), Jim6He ;D;B6 (;D;OllyCTHMHe) CX6MLI 

m H m I aauenJieHLI, T8K 'ITO ;D;1'18rOH8Jl:&HLie BJieMeHTLI ..il,.. H A lOt' COBlla;D;SilT ;D:JIII KSS,l!Oiil 

napLI opTo:a m H m'. CTano 6LIT:&, :ace Am o;o;HH8KOBLI. 06o3Ha'laa HX o6111ee 3H8'18HHe qepea 

). , H3 ( 8 .2) nonyqaeu .A= .A I . 8THM lllinJIHKa!lHH ( 8. I) ,llOKa3aaa. Te11 ca~~w npo:aepeaa 

HenpHBO,llHIIOCT:& paCCI48Tpi'I:S8eiiWC H814H npe;D:CTSBJieHHil. 

B. IT 0 IT A P H A H H E 8 K B W B A R E H T H 0 C T b 

KaK lllol :SI'I;D:eJII'J ( Cll. § 4, B) , K~,l(Oe npe;nCTS:SJieHHe 1'13 ,lli'ICKpeTHOli cepi'IH onpe,lleJII!eTCH 

pa36H8HI'I611 'II'ICJ18 p 1'1 nep:ao" CTpOKOli COOT:SeTCT:SyDIIIHX cxe11; H830Bell BTY CTpOKY ( O,lli'IHSKO:SYJJ 

;nna :acex cxe11 ;naaaoro npe;ncTa:aJieHI'IH) ao11epoM npe;ncTa:aneHHII. llpH no11o~ (3.1) 11 (3.2) 
aeTpy;nao y6e)(HTDCH :a TOM, uo onepaTOPH A 1<f, k,l·l~ .• {!t.-1) onpe)(&JilllOT aexoTopym anre6py 

L(p,'(-t) (Tart se, KaK onepaTOPH A"t, K,t'•i, •.. 11 h. onpe)(eJilllOT anre6py L(P.'I) ), 
npH'IeM L (f'·~·t) c L(f.1). ITpO,llOJIJioSII a To paccy;;.)(eHHe no I'IHI\YKUHH, nonyqae11 y6LIBSDIIIYJJ uenO'IKY 

anre6p 

L (f·'l-) ~Ut·fi·t)::>· .. ::::>/..(f,O}::::>L{f·t,o) :::>. • ·-:Jf. (f,o). 
(8.3) 

KaK IILI y:aii;D;HII ,llaJI:&me, )(Jill npo:aepKH nonapHoli HeBKBH:aaneHTHOCTH ,l!OCTSTO'IHO ycTaHOBIIT:&, qTo 

paccMaTpH:aaeiiHe Halll'l npe,llCTa:aneHHII L(p.~) nonapao aeax:aa:aaneHTHLI npe npe,llnono~eHI'IH, 'ITO B 

cnyqae L(p.f1) nonapHall HeBK:all:aaneHTHOCT:& yse ,llOKa3aHa (BTO noa:aoJIHT Hall npHIIeHHT:& IIH.lYKUHD). 

fiOBTOMy :ace ;D;8Jl:&HelimHe paCC~)\eHHII JILl 6y)(811 npOBO,llHT:& npH TOM se npe)(llOJIOSBHHHo Kp011e TO-
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ro, :a ;o;an:&aeliweM, ro:aop11 o npe)(cTa:aneauax xaxo"-HH6y;o;:& anre6pH L(~~ 

6y,lleM llO,llp83YIIBB8T:&, 'ITO pe'l:& H,l!BT 0 npe;nCTB:SJieHHHX H3 COOT:S8TCT:SYJ)mel 

( KOHe'IHO t BCJIH Q .> 0 lE)) • 

RD6oe aenpH:SO,lliiiiOe npe)(cTaBJieaue anre6p1o1 L (f. f!) HBJIHeTCII npno; 

llO;D:SJire6pLI L. (p,f(-t) H p83Jl8raeTCH Ha HeKOTOpOe IIHOJieCTBO HenpiiBO,lJ;HIIbiX 

Kall;l\08 HS llOCJie,llHHX xapaKTepH3YBTCII Tell se CaMI:lll pa36118HIIell 'IHCJia,S)H 

1\SiliiiHM c (n.-1) - oli cTpoxoli HeKoTopoll H3 coOTBeTcTBYJOmHX cxe11 .lJIH L 
K8~8H 113 yllOIIHHYTLIX CTpOK 8CT:& HOIIep HeKOTOporo HenpHBO)\HIIOrO npe,l(CTI 

:lKaaa~~aoe paa.noseaHe o;o;aoaaaqao, TaK KSK npe,llcTa:aneHua L(f·¥-V :axo;~~aT 
He 60JI:&meh e;D;HHHULI ( :ace OHH nonapHO H88K:SHB8J18HTHH :a CHJIY BHWeeiPOpuyJ 

Hill!, llOCKOJI:&Ky HX HOUepa pa3JIH'IHH). 0'18BI'I,l!HO, HOUepa npe;nCT8BJ!eHHU, C 

p83JI0llt8HHH, npo6eraJlT HBKOTOpce C'IBTHOe IIHOllteCT:SO "aHa'leHHli0 , onpe,ll,eJil 

(4.12). HaaoBell KSX,l!Oe TaKoe MHosecTBO HHTep:aanou npe,lJ;CTSBJieHIIli L(~~-

llycu T H T' - )(Ba npe,llcTa:aneBHH L(P,'I) c pa~6HeHI'IIIIIH p• 
II C HOMepaiiH()'Il~,_,. • • • .,m,.,.), (m;,. J • • •• "> nt~,.) COOTBBTCT:S8HBO. ( 

HHTep:aaJ! npe)(cTa:aneauli, onpe,llenae!Wli paanoxeaHell T (i') . Caaqana 111 

npe,lJ;CTSBJieHHII T H T' BKBHBaJieHTHH, TO HHTepJlaJIH N 11 N 'co:ana,ll81ll 

;D:ODyCTHII, 'ITO OHH He CO:Sll8,ll8IDT; 6ea OrpaHHqeHHH o6mHOCTH MOXHO C'IHTSTJ 

npe;o;cTa:aneaue 1.. {p, q-t) , aouep KOTOporo co,llepUTCH :a N , HO He C< 

Tor)(a :S CHJIY BLIW8CWOPMYJIHpO:S8HHOrO npe,llllOJ!Ollt6HHII BCe npe;ncTB:SJieHHH i.( 
paanaraeTCB lr' , HeBKBHBSJ!eHTHH 3TOIIY npe;D;CT8BJ!eHHilo TSK KHK llOCJie,llHE 

paanollteHHH T , TO paanoll!eHHH T H T' He co:ana;o;SilT, T.e~ T H T 
( K8K MLI ycTSHO:SIIlJIII BLIWe, p83JIOllteHHH onpe;neJiei!LI 0)\HOSHS'IHO!). ITonyqem 

)(OK83bl:aaeT, 'ITO N H N' coBna)(aroT. 

Tenep:& Mbl ycTaHO:aHM, 'ITO ecJIH npe,llCTSBJieHHB T H T BKBH:SaJIE 

TepiiCTIIKH CO:Sll8,ll81lT 1 T.e. 

• o(,=ol.' {p= t1. 

( I'Yltl, ' .••• , m,. .. ) = (m.~' ...• , m.~,.) • 

B CSMOII ;o;eJie 1 ;D:OllYCTHII, 'ITO ri, "/<rJ..1 
; C)ea OrpaHII'Iel!l!ll o6mHOCTH UOlltHO Cl 

* )EcnH Q " 0 , TO cooT:aeTcT:ayromaa cepl'la ( eM. ee onpe;o;eneHHe :a § 4 .J 

powo H3:aeCTHO' :ace Henpll:SO;D:I!Mble npe)(CTSBJieHIIH L (P, o) ... L (p), T81( 'ITO I 

H8)(06HOCTII llOIICH!IT:&, 0 KSKHX npe;D:CT8:SJ!eHHIIX ll)\8T peq&. 

l81i)KOH8'1HO, 3TH CJIO:SS He JIHWeHLI Cllb!CJI8 JIHW:& npll ~ > 1 , npll ~:: :( I 

ll 0 pa36HeHIIH HeJ1:&311 rOBOpllT:& • 0;nH81(0 )(Jill )\8li:&Hel!WHX paccy.;.;neHilll BCe 
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n. - m i 11 n = 1'11.; nonY'Iae11 
K-1 K-1 

-).,..)a! ... Cm.) = (:A ,.J -:A,..) fj~ (m.) = o, 
JC-1 

,. =i~ o o o~ K-1, 

. i 
a.!.,(m), 1~<-~ (itt)~ 0 ( cu. § 4), TO ;D;Jil! TaKIIX cxe11 a..nvr.'l'IIMhiX cxe11 

).,.i =}..ntf =Am, J'.,f,o•o,K-t. 
1(-f .1<-1 

:lJielle!ITH' onepaTOpa J\. , !IOTOpble COOTBeTCTBYJlT (;D;OITyCTIIIIblll) 

B pa3JIOJKeHIIII (4,4) JII!CiO B p83JIO:IeHIIII (4,5) t paBHbl ;D;II8rOH8JI:&IIOIIY 

lcoOTBeTCTByeT IICXO;D;HO~ CXeMe ht 

m 11 m 'coce;D;l!IIH, ecn11 m' npHcyTcTByeT ( cpaKTHllecKII , a He 

B paSJIOJKeHIIII (4,4) JII!CiO B pa3JIOZ8HIIII (4,5) ( HeTpy;D;HO yeie;D;I!T:&Cll B TOll, 

er;D;a CHIIIIe1'pllliHO), JlBe CXellbl H830B811 aauenneHHblllll, 8CJIII OHII CBH38Hbl 

~a BblmecKaaaHHoro HCHO, liTO, ecJIH cxe111>1 nt 11 ~'aauenneHbl, TO ;D;Ha-

onepaTopa A , cooTBeTCTBYJlli\He m 11 m.', paBHbl lleQy co6oll. C 

HeTpy;D;HO noKaaaT:& np11 nOIIOll\11 (4,12), moeible ;D;Be (;D;onycTI!IIb!e) cxellbl 

, TaK liTO ;D;lllaroHan:&Hble aneueHTb! .A,. 11 A""' cOBIT8J!aJlT ;D;JIH .Kallt;D;Oli 

BCe _A ht O;D;IIH8K0Bbl. 0603H8ll8!1 IIX OCill\e& 3H8lleHI!e llepea 

8TIIII lUlnJII!KSUIIH (8.1) ;D;OK838H8. Tell Callblll npoBepeBa 

lcuaTpi!BSellb!X !181111 npe;D;CT8BJI8HI!fl, 

B. II 0 II A P H A H H E 8 K B ~ B A ~ E H T H 0 C T 1 

( Cll, § 4, B) , K8lK;D;Oe npe;D;CT8BJieHHe 113 ;D;IICKpeTBOfl cepi!H onpe;D;eJIHeTCH 

II nepBOM CTpOKOil COOTBeTCTBYJlli\IIX CXeK; !1830Bell 3Ty CTpOKY ( O;D;IIH8KOBYJl 

npe;D;CT8BJieHIIH) HOIIepOII npe;D;CT8BJI8HIIl!, fipll ITOilOll\11 (3.1) II (3,2) 

B TOll, liTO onepaTopbl A Kf, IC,t•J, .. (tt-1) onpe;D;&JI.RIOT HeKoTopym anre6py 

ze, KaK onepaTopbl A,.t, K,f•:t, .. 0~ n. onpe;D;eJI.RIOT anre6py L{f.'l) ), 
y). llpo;D;OJIJi,aH aTo paccya.;D;eHHe no HH;D;y~HH, nonyqae11 yCib!Ballli\YJl 11e~liKY 

Ut·f~·t).:::> 0 
.. .:::> L. (p,o) .:::> L (f-t, o);:, 0 

0 0 ::> 1. (to} • 
(8.3) 

, ;D;Jil! npoBepKII nonapHOil HeBKBIIBBJieHTHOCTII ;D;OCT8TOliHO yCT8HOBIIT:& 0 4TO 

npe;D;cTaBJieHHH L(p.~) nonapHo HeaKBHBaneHTHbl np11 npe;D;nonollteHHII, liTO B 

He3KBIIB8JieHTHOCT:& yze ;D;OK838H8 (3TO IT03BOJIIIT Hall nplllleHIIT:& IIH;D;YKUI!Il)o 

paCCYJii;D;eHI!ll llbl Ciy;D;ell npOBO;D;IITI> npll TOll :1e npe;D;nOJIO:IeHI!IIo l\p011e TO-
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ro, B ;D;aJI:&Hellmell, roBOpH o npe;D;cTaBJieHHHX KaKoll-HHCiy;D;:& anreeipbl L(~~) , uN Bcer;D;a 

Ciy;D;ell fiO;D;p83YMeBaT:& 0 liTO pell:& II;D;8T 0 npe;D;CT8BJieHHHX 113 COOTBeTCTBYJllllefl ;D;IICKpeTHOH cep1111 

KOBeliHO, eCJIII Q :> 0 lli)), 

h6oe HenpiiiBO;D;HKOe npe;D;cTaBJieHHe anreeip1>1 L (p, ft) HBJIHeTcl! npHBO;D;IIIIblll npe;D;cTaBJJeHI/Iell 

no;D;anre6pbl L (p,t(-t) 11 pa~naraeTC!I Ha HeKoTopoe IIHosecTBO HenpiiBO;zJ;IIIIb!X npe;D;cTaBneHHl! L (f.p-t}. 
Kas;D;oe 113 nocJJe;D;HIIX xapaKTepHayeTCH Tell :ae callblll paa6111eHI!ell liHCJia,S>II HOBNK HOllepou, coBna

;D;Sillllllll C (n.-1) - Oli CTpOKOl! HeKOTOpOli .113 COOTBeTCTBYJOli\IIX CXel.l ;D;Jil! f..((J,~); o6paTHO -

KaJK;D;aR Ha ynouHHyTb!X cTpoK ecT:& Houep HeKOTOporo HenpHBO;D;HUoro npe;D;cTaBJieHHH L (p,q-lj. 
~KaaaHsoe paa~oxen11e O;D;HoanaqHo, TaK xaK npe;D;cTaBneHHII L(p.r-v BXO;D;HT B Hero c xpaTHOCTDil 

He 60JI:&Wel! e;D;I!HIIllbl ( BCe OBI! nonapHO HB3KBHBa~eHTHI>I B Cll~y BblllieCcpOpMyJII!pOB8HHOrO npB;D;fiOJIO~e

HIIH0 ITOCKOJI:&Ky IIX HOIIepa pa3JIIIliHb!), OlleBH;D;HO, HOilepa npe;D;CTHBJieHHfl, CO~ep:IHli\IIXCH B STOll 

pa3JIOJK8HIIH 1 .npoCieraJOT H8KOTOpoe CliBTHOe IIHOllteCTBO "aHalleHHl!", onpe;D;eJIHeMOB HepaBeHCTB81111 

(4.I2). HaaoBeu K&Z;D;Oe Taxoe MHosecTBO HHTepBaJIO¥ npe;D;cTaBneHHl! L (p.f!-1} OTHOCHTeJI:&HO L (p.f). 
IIycn T 14 T' - ;D;Ba npe;D;CTaBneHI!!I L(p.'l) c pa~6HeHI4!11111 p=ol+jJ , p =cl'+jJ' 

H C HOIIBPaiiH(I'IlttL> o o o o o11?'!,.,), (mf,. 1 o o o o o> nt~,.) COOTBeTCTBeHHO, OeioaHaliHII llepe~/11(/V:;_J 

HHTepBan npe;D;CTSBJIBHIIIl, onpe;D;e~Hellblll paanollteHHeu T (i'} . CHallana llbl nOKSliteK, liTO ecnH 

ilpe:z~cTaBJieHHH T H T' 3KBIIBa~eHTHb!, TO HHTepllaJibl N 11 N'coBna;D;aJlT, :UeiiCTBHTe~DHO, 
;D;OfiyCTIIII, liTO OH14 HB COBfi8;D;8IDTi Ciea orpaHI!qeHHH 06li\HOCTI4 ¥0XHO Clii!T8T:& 0 liTO Cyll\eCTByeT 

npe;D;cTaBnealle L {p, 9-1) , HOKep KOToporo co;D;eplli4TCH B N , HO He co;D;ep:114TCR B ;V' 

Tor;D;a B CIIJIY BblmeccpopuynlllpOBaHHoro npe;D;nonollteHI4!1 Bee npe;D;cTaBneHIIH L(f·f·l} , Ha KOTOpNe 

paanaraeTC!I lr' , HeBKBIIBSJieHTHbl 8TOI.Iy npe;D;CT8BJieHHil, TaK K8K fiOCJIB;D;Hee CO;D;eplltHTCH B 
I ' 

paanollteHIIH T , TO pa3JIQ(lleHHR T 11 T He coBn8,ll;amT, T.e~ T 11 T HeaKBI!BaJieHTHbl 

( ](8K llbl YCT8HOBIIIJII1 Bblme, pa:>JIOJKeHIIH OnpB;D;BJiellbl O;D;H03HaliHO!). lloJiyliBHHOe npOTIIIBOpBlll/le 

;D;OII83blBaeT, liTO N 11 N' coBna;D;aiDT. 

Tenep:& w ycTaHOBIIII, liTO ecJIH npe;D;cTaBJieHHH T H T SKBI!BaJieHTHbl, TO I!X xapalc

TepHCTIIKH COBIT8;D;81lT 0 T,e, 

,(, = ol.' (~= ,1. 
;;. (8.4) 

( m1,, •• 
0 0

' m,.,.) = (mt~, 0 0 •• , m ~~~) • 
(8.5) 

B CSMOII ;D;BJ!e, ;D;OfiyCTIIIII 0 liTO ri."'<rl..1 
; 6ea orpSllllllei!Hll OCilllHOCTH llOlltHO Clii/IT8Tb 0 liTO <i. >o( ', 

M)ECJIII <(~0 , TO COOTBeTCTBYIDll\8!1 cepHH ( Cll, ee Onpe;D;eJieHHe B § 4.A) CO;D;ep~IIIT 0 KSK XO

pomo 113BeCTHO' Bee Henpi!BO;D;I'!Mble npe;D;CT8BJIBHH!! L (P, o) = L (p), T8l( liTO B BTOM CJJyqae HeT 

H8;D;06HOCTIII ITOHCHHT:&, 0 K8KIIX npe;D;CT8BJieHHHX H~eT peq:&, 

a)KoHeliHO, sTill cnoBa He JlllmeHbl cublcna J!Hm:& np11 ~ > 1 , np11 ~ == 1. Hueeu L (f.r·t) =I.. (p) 

ll 0 paa611eHHII HeJI:&3!1 rOBOpiiiU, 0;D;H8110 ;D;Jill ;D;SJI:&llBiiiDHX paCCY"•:D:BHI!li BCe :lTO H8CYli\BCTB8HHO, 

~~. 
I 
\i 
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II yen cTpoKB. ( m1.,n-•, ... ·, m,.,,,-1) npo6eraeT HHTepBaJI N , a cTpOKB. ( m/,11 •1 , •••• , m:..,,...,) 
HHTepBaJI /II' • Tor;na, cornacHo (4.!2), ' · 

min rn .. , ... , = m, ... +1 ' 
' m.in m.~ 1\·• = m""~~+,,n. -A , 

I 

m..t:tx m, .. 1,,., ... m, .. , .. 1,11.- S, 
I 

m.ax m.t+l,l\-1 m~+i!.+l_.n -!J. 
(8.6) 

r;ne 6' 11 A - uense 'lHCJia, y;noBneTBOPllllliiiHe aepaBeHCTB811 0 ~ S ~ !J. ~ 1 • C ;npyroli cTopoHs, 

no ycnOBIIJ) T H T ,- 3KBHBaJieHTHH; noaTOIIY HHTepBaJIH N · H IV ', KB.K 111>1 TOJI:&KO 'lTO ;AOKS

aanw, J!OnAHH conna;naT:&. Cne;noBaTen:oao, H11ee11 

' . . . I 
m.m I'YZ.;,,..1 ::. ~n I'Yl.;,,lt.-1 , max Jn,~,_.1 max 111.i,,..1 , ~- 1., .•• , n..-1 • 

B 'l8CTHOCTH I 

' • I 
1'11.LI'l 11'1.t,lt.·l'" l'l'Lllt tn.c,l'l.-1 ' 

111!11 0 C yqeTOII (8.6) 0 

' rn.t.t.z f11.1•1,1\-r = max m~ .. ,. n-1 

m.,_,... + '1 = l'h:+A+I "-A = m..:+S+/ 1\ -S • 
1 I 

0TCIO;ll8 BhiT8K88T (b~O) 1 'lTO Jn..,.., < nto<.+,+l, n t 8 3TO npOTHBOpe'lHT HepaB8HCTB811 

(4.12), B CHJIY KOTOpi>IX m.in~Mjn npv. ·i <j • llonyqeaaoe npoTHBopeue ;noKS3HBaeT, 

J=jJ' (!•f-.l.•f'""f-J.'}. TaKHil o6pa;,o11, cnpaBe;nJIHBOCT:& 'lTD d. .. d • .' H, cne;noBaTen:oao, 

(8.4) yCT8HOBJieH8. 
I I ;v' Pas d..-=r:i. , f=f H HHTepBans N H coBna;naJOT, To, oqeBH;llHO, 

I , 1. I , 
mi .. "mi,.)'-"1,···, n. npH ~ > 11 m;,-,. = rn;,., z.=f, ... , ,(, -. ... .z, ...• n 
npll 'J =:1. • Ho 1 K8K 111>1 YBH;l!Hil 1 BCer;na 

fl It I 

Z m.: ... = Z m,-,. ' 
... , t=l (8.7) 

T8K 'lTD BO BTOpOII CJiyqae (q = f.) 6y;nel4 lll!eT:& 

,.. ,. / 

... = "') m · - <;"' m,-,. = "> m,-,. 
''L./.+1 1\ L ... ? L-

) ia.t tiW.+I z•J 

-Z m,~ 
iot-.L+I 

/ 

m ..... ,,n ' 

I . 
T.e. QUilT:& mv.=fl'lil\' ~=f., .. ") n. • 9THil cnpaBe;llJIHBOCU (8.5) Ta!Cite yCT8HOBJieH8. • 

OcTanoc:& ycTaHOBilT:& cnpaBe;nJIHBOCT:& (8.7). KaK xopomo H3BecTHo, ecJIH ;nBa npe;ncTaB1!6HHH l' 
I 

ll lr K8KO~-HH6y;n:& anre6pi>1 Rll ( K8KOH-HH6y;n:& rpynnH)3KBHB8JI8HTHH 1 TO 1!D60li ~llKCHpOBSH-

Hi>l~ onepaTOp 113 lr H COOTB8TCTBYJOIIIHli e11y B CHJIY SKBHB8JI8HTHOCTH onepaTOp 113 11' Hll8DT 

O;l!HH II Te ~e C06CTB8HHHe 3HS'leHHH. B 'l8CTHOCTH 1 (e;l!HHCTB8HHH8) C06CTB8HHHe SHS'leHHH Onepa-
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~ 
',i 

TOPS Ka31111Hpa nejBOrO nopll;AK8 c'l ;AJlll ;nByx 3:UBBUeHTHWC npe;nCT8llll6HHli c 

HHllo 'lTO C
1 

B OTJIH'lH6 OT onepaTOpOB KaSHilHpa 60Jiee Bi>ICOKOrO nop~a 

ane11eHTOII npe;ncTaBJieHHll anre6ps ~z). H uame11 cnyqae, KaH HeTpy;nHo y6e;nH~ 

H, COrJiaCHO (4.3) H (4.6), ;nllll npe;nCT8BX8HHll lr C06CTB8HB06 3B8~6HHe 3TC 
ft. I /If.. I 

paBBO 5' m;.... , a ;nJill T - /:. mi,. ; KWMe Toro, no ycJIOBo!D npe;ll,c 
~ ,., 

3KBHB8JI6HTBH. CJie;ll,OB8T8JI:&H0 1 B CHll:J BHm8:JK838HHOrO CBO"CTBS(;~ IDleST liSe 

'lTO H Tpe60B8JIOC:& ;AOK838T:&. 

Koueqao, BHme w no;npasYileBaJIH, 'lTO CJ,>O • Ho H npz _q,=o· IDlee~ 

0 HOII8P8X H HHT6PB8ll8X npe;nCTSBJieHHl, npH'l811 IIOIEO ;JtOK838Tl> ( ;llOKSaateJIJ 

BHmenpHBe;neuaolly, noaTolly 111>1 ero onycKSell), 'lto, ecu ll 11 T' - ;ua : 

cTanneHHH L (p.o) =- L(p), oro cooTBeTCTBYJJBIHe HHTepBaJII>I coBna;naDT. llocn• 
I 

ao, uo HOIIep T pSBeB Ho11epy T , !r .e. onu:o xapaKTepHCTHKH coBn8,ll8Jl~ 

~ "'0 BOII8P npe;llCT8lllleHHB onpe;neJIB8T ere OOJIBOCT:&Il ( Cll. § 4 t A) • 

HTaK, llli yctaHOBHJIH, 'lTO paccllaTpHBaewe HaJIH npe;AcTaBJieHHB L (p.J) 1 

JieHTBI>I Jlllllll> TOr;ll,a 1 KOr;t~a IIX xapaKTepHCTHKll COBll8,ll8JlT • liHiiiUI CJIOB811H t JJ 

1!8HHB nonapHO H83KBHB8Jl8HTBiio 8TOT p83:Jlll>T8T 111>1 noJiyqHJI~ npH npe;AnOJIO& 

L(p.lf·l) nonapHaH aeaKBIB&Jeanocn yae ;AOKSaaaa. BepaeMCll Tenep:o K Qen 

KaK xopomo HSBecTHO, npe;ll,CT8BJI8HHll L (1,0)•/.(t) nonapao ueaKBHBaJI8BTH1i. 

~KT C npelthl;llYJIIHII pesyJI:&T8T011 0 nonyqaell HH;llYKTIIBHOe ;ll,OK838T8JI:&CTBO CJI8;ll 

paccllaTpHBaellse HaJIH npe;ncTaBJieHIIll L (f,fJ,} nonapao aeaKBuaJieRTBH. 

"' 
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, .... , m •...• -.) npooeraer i!HTepBaJI N , a crpoKa (m.:,,_,, .. . ':> m:,.~,...,) 
cornacno (4.I2), · 

n-1 m ... ., +1, 
. I - m I -A 

nun Yn.,,,.1 - ,uJJ+I,n. , 

m.,.,.,, /1.- s. 
I 

m.ax m,~. .. ,, ,._, m~+Jj+l n -A .. (8.6) 

yp;OB116TBOP!IIOIIIII6 nepaB8HCTBBII 0 .$ 0 Ei lJ. fO f , C p;pyrolt CTOpoHH, 

aKBIIBanenTnu; noaro11y i!HTepBanH IV ·II N 
1

, KBK IIH TOlll>KO uo ;~~oKB
C;nep;oBaTenl>HO, HM8811 

I • 
max m~·.n-1 ' ~- 1., .•• ' n-1 • 

I 

min m-<,tt-• , /?1-tl.X nl.i+l, n·l 

I 

= max mJ..,, n-1 

m.~. ... + 1 = m:+A+I,.. -A = mJ.+fi+t n -5. 
I I 

h1.tn. < m ... +o+l, n t a STO npOTIIBOpe'lHT HepaBeHCTBBII 

mi ... ~ mi" npv. ·i <j • llonylleHHOe npOTIIBOpe'llle ,li;OKB3UBaeor, 

, cne;n:oBaTenno, f=jJ' (f•f-.1.•/'""f·J.'}. TaKIIII o6pa-.oll, cnpaBe,li;JIIIBOCTl> 

. t=/ 11 IIHTepBanu IV 11 N' coBna;n:allT, To, OlleBII,li;HO, 

np11 ~ > 1 
I ' 

11 m~ ... =rn1 ... , ~=i,···:. «, ,(.+~, •••• h. 

KaK llli yBII,ll;llll, ncerp;a 

n It I 

L. mi,., = L. m,.,., 
~I i=l 

cnyqae (q ~ 1) oyp;eM IIMeTl> 

11 

~ zml~ -2m,~ 
z' ~t i'I'J.+/ 

I 

mtJ.·+~,n' 

(8. 7) 
I 

i::: f, • • ·')fl. , 8TIIII cnpaBe,ll;liiiBOCTD (8,5) TaiCite YCT8HOBJ!6H8, • 

cnpaBep;mlBocu (8. 7). ltaK xopowo 113Becrno, ecJIII ,li;BB npep;cTaBJieHIIH T 
anre6pu All ( KBKOH-HIIOY,ll;l> rpynnu)3KBIIB8JI8HTHH 1 TO lliJOOlt WIIKCIIPOBBH-

11 COOTB6TCTB~IIIIIH eMy B CllliY SKBIIB8Jl6HTHOCTII onepaTOp 113 -r' 11116iJT 

3H8'18HIIH. B llBCTHOCTII, (e,li;IIHCTBeHHUe) COOCTBeHHU6 SHa'leHIIH Onepa-
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TOpa Kaalllll'!pa llBjBOrO nOpl!,llKa C., ;ltJ!H ;IIBp: 3UBBaJI8HTHIIX DpB,li;CTBBJ!BHIIlt COBDa,li;BiJT (HaHOII-

HHII, 'ITO C1 B OTJIHlliiB OT ODBpaTOpOB KaSI4llllpa OOJ!ee B!iCOKOrO nOpli,!Uta BCerp;a llBJll!BTCl! ,. 
ane11enr011 npe;D.cTaB,lleHIIl! axre6pu Jllil). ll name11 cnyqae, KaK neorpyp;ao y6ep;IITDcl!, c~-2 Au 

. T •~ 
11, cornacHQ (4.3) 11 (4.6), ;JIJ!l! npe;D.cTaBneHHl! co6CTBeHHoe sHalleHHe aororo oneparopa 

" I A I 
paBBO 5' l'r!.i" , a li.J!H T - ,l:. m.,,. ; KpoMe TOro1 no ycnOBolll npep;craBneHlill! T 11 T' 

~ ,., 
SKBHB8JI8HTBH, Cne;JIOBaTeJil>HO, B CIIJI1 BHW87KBSaHHOrO CBOltCTBaC1 111186T 118CTO paBeHCTBO (8,7), 

llTO I'! Tpe60B8li0Cl> li.OKa38Tl>, 

KOH81lH0
1 

BHW8 11H DO,ll;paSYJ16BBlll'l 1 'ITO q>O , HO II nplil q,:o· lillleeT Cllll:CJI rOBOpHTl> 

0 HOIIepax II HHTepBaJiaX npe;IICTBBJIBHI'!ltt Dpi'!'IBII IIOXHO ;JIOK838Tl> ( ,li;OK838T6lll>CTBO aHBJIOrK'IHO 

BHWBDPHBB;IIBHHOIIY 
1 

DOSTOIIY IIH ero ODYCKaell) t liTO t BCJ!H lr II lr 
1 

- ;lt88 3KBHB8JI6HTHHX npep;-

CTaBJI6HliiB L(p,o)= /..(p), TO COOTBBTCTBYJJIIIIB IIHTepB8JIH coBna;~~amor. llocne aroro cpasy BH;ll-

' HO, 'ITO HOIIep lr paBBH HOKepy ,- 1 T,e, ODHTl> xapaKT8pHCTIIKII COBDB,li;BDT 1 TBK K8K npll 

~ ... o no11ep npe;~~coraBJieHlill! onpe;~~e.naeT ero nonaocT:r.ll ( c11. § 4, A). 

HoraK, IIH yc:raaouJIJI, 'ITO paccllaTpi'IBBeiiHe HBIIH npe;~~craBJieHI'Ill L (f.'f) 11oryr 6HTl> aKBHBa

nearau J!Hml> TOr;Jia, KOr;Jia 11X xapBKT8piiCTIIKII COBHB;JIBiJTo liiHHMH CJIOB811H 1 y&838HHHB npe;IICTaB

neHHH nonapHO H83KBIIB8J!BHTHH, 8TOT peayn~TBT MH DOny'IKI~ DpH npe;IIUOJIO&eHHH 1 'ITO B cnyqae 

/..(p,t{-1) nonapnaa neanuannaocn yze li.OKasana. Bepne11cl! renepl> K uenoqKe anre6p (8.3). 

Kax xopomo HSBecorHo, npe;~~c:raBneHlill! L (1, 0)•/.(t) nonapao neaKBHBaneaorau. 067>eli.HHl!H STOT 

WSKT c npe~~ peaynl>TBTOII, nonyqae11 HHliYKTHBHOe AOKBaaTeJ!l>CTBO c.ne;~~~ero yrBe~eHHR: 

paccllaTpi'IBBeiiHe HBIIII npe;~~coraBJieHIIR L {fVJ,) nonapao aeaKBI'IBBJieBTHH. 

• 
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l!OBAWHHE 

B cnY'Iae a.nre6pu L(p,1) a,HaJiorll'lHhlll o6paao11 IIO:aao nocorpo11n oreopHil ( B;IIIIHCTBeaaoa -

011. § I) n nonyaenpepHBHOii" cep1111 YHIITapHHX npe;IICTaBJIBHIII. PaCCIIOTPIIII CXBIIH nt TBna 

(4.I), xapaKTBpllaye~e CJIB;IIyQ~IIIIII :fCJIOBBIIIIII: 

a) l'n1n."'- ~~+I!$, l'n.
11
,.• !j=l +d 1 r;11e r:f - npo113BOJII>B08 KOIIOJI8KCB08 'liiCJIO II 

1'1.•· p+1 ; 
b) OCTaJII,lllie 8JIBIIBHTH CXBIIH I'Y/. HBJI!II)TCB IIBJlhlllll 'liiCJ18111'l 1 npJABII BCB SJIBIIBHTH mal( t 

sa IICKJIJI'lBHIIBII fnt,n·l II fn1,9 l·l' y;IIOBJIBTBOpllllT HepaBeHCTBSII l'n.j;K+I ~ I'Yii/C Oia Jlltli+t.l<+l; 

c) 31IBIIBHTH :ae h'r..t,rt·l II 1?1,._.,,._, y;IIOB.UBTBOpllllT .UHmr. HBpaBBHCTBSII /?Z~It-t ~ m_,,._ 
II l'tl.,._,, lt-1 "- h1.1l-t,,. COOTBBTCTBBHHO • 

BOSr.IIBII IIHOXBCTBO TaKI'lX CXBII C ~IIKCIIpoBaHHOii BBpxHBI CTpOKOii; OHO C'lBTHO. BB8;11811 

ri!Jlr.6epTOBO npOCTpaHCTBO rf 1 B KOTOpoll STO IIHOKBCTBO CXBII onpe;118JIHBT 6a811Clll 8a;IIS;IIIIII one

paTOpH At<t ~OPIIY?ISIIII (4:3-5) B (4.II). Kaa nerao y6e;ll11Tr.CH np11 noMOIJIB ycnoBBH a), h), c), 

K05\W)I'IIIIIBHTH a.~-1 B c:_,, B 8TIIX ~pllyJiax npll K'flt HBJIHilTCH BB~BCTBBHHhlllll 'liiC.Ual411 1 a 

0. !_, 11 C!., - 'liiCTO IIHIIIIHIOI 'lHCJiaiiH. ;l!.ua onepe;lleJIBHHOCTII 6y;11e11 C'liiTaorr., 'ITO 

. i {o, 
~ a::., .. (J)t,J '1(-f .. f 

Kv'lt. 

' /( ... ~~.. ' 
8 8TO 03Ha'laBT 1 'ITO OITHTI> 6y;llyT I!I.!BTr. IIBCTO COOTHOniBHl'!H (4.!3). 

C 0011011(1>~ UBTO;IlOB, KOTOpHe 6HJIH yxe IICOOJII>30BaHH B HaCTOHIJIBII 0630pe, IIO~HO npoBepBTr., 

'ITO onpe;~~eneaaue Bume oncpaTopu AKtsa;~~amT ( B006111e roaopa, aenpHBO;Illllloe) npe;~~cTaBneaHe 

anre6pu l..(pt)B npocTpaacTBe H • Oao onpe;~~enaeorca Bepxaea cTpoaol cooTBeTCTBYDIIIIIX cxe11, 

T .e • KOIIIIJIBKCHHII 'll'lCJIOII d II Ha60poll tt-2 IIBJIHX 'll'lCBJI l'n.tll., • • • • J tnll-l,l'l. ( IIHhlllll CJ10B8111'l, 

'laCTI> onpe;llB.UHDIIIIIX napaKeTpOB npo6eraeT HenpepHBHyQ COBOKynHOCTI. 8H8'lBHHii, a OCTaJir.HaH 

'laCTI> - ;lliiCKpBTHyQ COBOKyRHOCTI>; OTCm;lla II npOIICXO;IIIIT H83B8HIIB •nonyHenpepHBHQHn cepiiH). 

OTIIBTIIII e111e c.ue;~~yoll(ee o6coroaorenr.cTBo. Ecn11 I"":6 = o 11 Re m...,- m.,., ... 
HBJiliBTCll 1.\BJlhlll 'liiCJ1011 1 :f;IIOB!IBTBOpHiliJIIIII HepaBBHCTBY ntl'llt ~ m,._, 1 1'1. t TO COOTBBTCTByQ

II(ee npe;IICTQBJIBHIIB npiiBO;IliiiiO II pacna;IISBTCll HS ;llBa HBRpiiBO;IliiiiHX (deCKOBB'lBOIIBpHHX) npe;llCTaB

JIBHIIH, 38;1l8mii(IIXCll TOll XB CXBIIO!i m_ 1 HO C ;llOROJ!BI'lTBJII>BHIII'l ycJIOBIIIIIIII B8 SJIBKBHT 1'11.,._,,11.-1: 

d ) m M,rt. ~ l'nn-t,n-1 ~ nt,.,... ;llJlfl O;llHOrO 11X STIIX ;llByJC npe;llCTaBJIBHIIII l'l 

m,..,.,,._, <: l'ltnJt - ;llJIH ;~~pyroro. 

Aaanorll'lh8ll CIITYallllll B03HIIK8BT' KOr;lla 1m 6 = 0 II Re mJ,. -m,,. HB.UlleTCll 1.\eJihlll 

'liiCJIOU, y;llOBJIBTBOpHIDIJIIIII HepaBeHCTBY I'YI.tn~ I'YI..tn. • CnpaBe;llJIIIBOCTI> STIIX YTBBpx;lleHIIIi YCT8-

H8BJIIIB8BTCll IIBTO;IlaMII 1 KOTOpHe 6HJIII yxe liCITOJII.30BaHH H8UII B ITO;Il06HHX CJiyqaHX ( Cll. § 8,B). 

JO 

• 

·~ 
", 

lioro KacaeTCH "no.uyuenpepHBHioiX" cep11H B CJIY'188 a.nre6pw L (p. 9) , 
e111e Be CYIJI8CTByeor KOHCTPYKIIIIII ee npe;IICT&BJIBHHI!., aH&JIOrB'lBOII paCCIIOTpeH< 

o6aope KOBCTPYKL\1111 reJI~H;Il8-UeTXBHa-rpaeBao 

AB'rOpH 06H88BH BO KHOrOK 1.~. rpaeBy, KOTOpHII 6H11 IIBII~II8TOpoll COil) 

awpaxamor euy rny6oaym 6naro;~~apaocorr. 88 noneaaue aoacynr.oran1111, aa ~eHBHE 

BBTH no XO;IlY pa60TK HS;II pyKOnHCr.m, Sa OJIO;IlOTBOPHHe ;llHCK:fCCHII. ABTOpH R] 

ren~aa~y sa BHIIII8HIIe 11 IIHTepec K o68opy. Oaa 6naro;~~apHT ~.T. To;~~opoBa 

no;~~;~~eplltxy. 
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l!OBABJIEHHE 

L(p,i) &aanorHqHHY o6pasou uozao nocTpOHT~ TeopWD ( e~HHCTBeaaoA -

cepHH YJ!HTapHHX npe~CTaBJieHHII. PaCCIIOTpHM CXBMH /11. THna 

cne~YD~HMH ycnOBHRMB: 

m
11

,. .. ~I +~ , r~e f1 - npoHSBOJI~HOe HOIInJ!eKCBOe qJ4CJIO H 

a;neueHTH CXeMH h1 HBliHmTCH ~eJIHUH qJ4CJI8KH 0 Dpxqey BOB 8ll611eHTH ~~ 0 

14 ln,_,,tt-l' y~OBJieTBOpHmT HepaBeHCTBBK Jlnj;K+I ~ ""'J'K;,. n'li-t-t,t<-t-l; 

11m,_,,,..., YAOBneTBopsmor JIHm~ aepaBeHCTBBM m~>~-l ~ m.,K 

lioro aacaeTCH "nonyaenpepHBHWX" cepHII B c;nyqae anre6pH L (p. 9) , 9 >I , TO noaa 

e.~ He C~eC'rByeT HOHC'rpyanHH ee npe~CTaBJieHHH, 8BLIOTHqBOD paCCIIOTpeHHOH B·HSCTO~ell 

o6sope HOBCTPyHUHB ren~aa~a-UeTnmaa-rpaeBa. 

ABTOpH 06~aaBH BO KHOTOII M.~. rpaeBy, KOTOp!ill 6Hl1 HBH~HaTOpoll COS~aHHH 0630pa H 

Blipa&BOT eKy rJiydOKYD 6;naro~apBOCT~ Sa noneSBHe KOHCyll~Ta~HH, 38 ~eHHHB saueqaHHH H CO

·BBTH no XO~y pa60TH H~ pyKOnBC~m, sa nliO~OTBOpBHe ~HCHYCCHH. ABTOpH npH3HaTell~BH H.M. 

ren~H~y sa BHHMaHHe 14 HHTepec H o6aopy. 0HH 6naro~apHT W.T. TO~OpOBa sa nOCTOHHHYD . 
nOMepuy • 

COOTBBTCTBeHHO. .... R H T e p a T y p a 
TaKHX cxeM C ~HHCHpoBaHHOD Bepxaell C'rpOHOII; OHO cqeTHO. BBe~eM 

/1 , B HOTOpoM STO MHOBBCTBO CXBM ODpe~eJIHBT 6a3HC~H Sa~~HK one

(4.3-5) II (4.II). KaK nerao y6e~HUCH DpB DOIIOJI!H YCJIOBIII a), b), c), 

H c:~. B STHX ~opuy;nax npH K('lt liBJIHmTCll Be~eCTBeHHHYH qJ4CJIBMH, a 

qHCTO IIHHIIHIIH qJ4cJiaKHo ~~~ ODepe~eneBHOCTB 6y~e11 cqHTaT~, qoro 

. i {0> 
0/I.Q (I.J .. aft.,(/ ( /(; = 7f" 

1 K-1 <f 1: 

K~lt 

J K ""h. ' 
6yll.yT l!l<eTD MeCTO COOTHOn!eHHll (4.!3). 

, KOTOpHe 6Hl1H YKe HCnOJI~SOBaHH B HSCTO~eM o6sope, KO~HO npoBepHT~, 

OnopaTOpH JIK{Sa~amT ( B006~e TOBOpH, HenpHBO~HKOe) npe~CTaBJI6HHe 

TpaHCTBe H • Oao onpe~enHeTCll Bepxaell cTpoxoll cOOTBeTCTBYDlllHX cxeu, 

d 14 H860pOK t'l-,2 ~eJIHX qHceJI rnz,. , . • • • J tni'H,rt. ( HHHUH CJIOBSMH
1 

HenpepHBHYD COBOKynHOCT~ aaaqeaHH, a OCTaJI~Hall 

COBOKYOHOCT~; OTC~~a 14 npOHCXO~HT HaSBaHHe •noJiyHenpepHBHaHn cepHll). 

cne~YD~ee o6cTOl!TencTBo. EcnH I m.d' = o H Re m ...... - m,.,., 
t Y~OBcleTBOpHm~HK HepaaeHCTBY m,.,. ~ m,; 

1 
tt, , TO COOTBeTdTBYJ)

npHBO~I!JIO 14 pacnMaeTCll ua .1\BS aenpHBO~HMHX (llecxoaeuouepii.Hx) npe~c'raB

TOI! lite CXeiiOI! m_ 
~ m,...,,,._, ~ m,_ ... 
In,."- - ~JIH ll.pyroro. 

, HO C ,liOnOJlHHTen~HHIIH YCJIOBHIIKH Ba SllelleHT h1.11_.,,._, : 

ll.liH O,liHOrO HX STHX .1\By% npe~CTSBJieBHII H 

BOSHi!KaeT. KOr~a 1m 6 = 0 II Re mj,. -fnt,. HBJ!lleTCll ~elllill 

HepaBeHCTBy nz1rt ~ 111..r.n. • CnpaBe~JIHBOCTD STl!X YTBepx~eHHlt yCTa-

' KOTOpHe 6Hllil Y/f.e HCn01!~30B8HH HSIII! B nOll.06HHX Cl!yqal!X ( CKo § 8,B). 
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