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<l>aKHpOB .ll.f. P2-8110 

noKanbHBR CHHrynRpHaR qaCTb AByxqacTHqHOro MBTpHqHoro 

aneMeHTa KOMMyTBTOpa TOKOB 

. I 1-5/ 
8 ayxe HAeH, pa3BHTbiX B pa60TaX H OTHOCSIIUHXCR K OAHOqacTHqHbiM 

MaTplf'lHbiM aneMeliTBM HeOJ:t!iOBpeMellttb!X KOMM)'TBTopOB TOKOB, npHHaanelKa­

lilHX anre6pe fenn-MaHHa/6/ npH OAHHBKOBbiX BpeMeHaX lKH3HH, B HBCTORUleii 

cTaTbe Haiiaeaa noKanbHaR ¢opMa ang Bhrcmeii CHHryngpaoii qacTH cneKTpanh­

HOH ¢yHKUHH MaTpHqaoro aneMeHTa, 

Coo6JileHMe 061.e~HeHHOrO HHCTMTyTa Jl,llepHbiX MCCJie,llOBBHHit 

,lzy6Ha, 1974 

Fakirov D.G. P2-8110 

Local Singular Part of Two-Particle Matrix 
Element of a Current Commutator 

Following the ideas considered in/l-S/ and connect­
ed with one-particle matrix elements of nonequal-time 
current commutators which belong to Gell-Mann algebra/6/, 
at equal times, in the present paper it is found a local 
form for the highest singular part o( the spectral func­
tion of the matrix element <rr+(p') I[ A1

+'2 (x) ,A 4 -i 5 (O)JIK+(p) >. 
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@1974 06 .. e<)uHeHHWU UHC•u•y• Ji<}epHWX UCC.IIe<)OBOHUU _4y6Ha 

I. BBe.n;eHv,e 

B HaCTOamen CTaTb6 npOBO.D:~TCH 6CT6CTB6HH06 pacWMp6HH6 

~.D:6H 0 ilOCTpOeH~H B HBHOM BH.D:6 JIOK6JlbHiiX BlilptlX6HHiil .D:JIH MaT­

pH~HiiX 3JI6M8HTOB TOKOBHX KOMMyTaTOpOB M630HHHX COCTOH­

H~M. KaK yze OTM8~6JI0Cb,.D:JIH O.D:HO~aCTHqHOrO KOHKpeTHOrO 

watpH~Horo aneMeHTa c y~actHeM nceB.n;OcKaJiapHOro K- M630Ha 

3Ty H.n;6D npe.n;JIOXHJI E.lliT8X/l~ ~ OHa OHJia oOoO~eHa B pa0orai
2
-

4
/ 

.D:JIH TOrO xe THila MaTpHqHHX 3JieMeHTOB. B paOOTe/
5/ paCCMOTp6H 

KOHKpeTHHiil c.'ly~alil c BeKTOpHb!M Me30HOM F",H .n:na roro xe cny~al! 

c.n:enaH nepexo.n: K o.n;HOBpeMeHHOMY KOMMyraropy, nocne qero Ha 

ocHoBe anreOpu renn-MaHHa/6/ nonyqeH pa.n; HHtepecHHX npaBHJI 

CYMM/?/• 3.n;eCb UH paCCMOTpHM BHCWYD CHHryJiapHyD qaCTb Cil8K­

rpaJibHOiil ~yHKUHH O.D:HOrO KOHKp6THOrO .n;ByxqaCTHqHOrO MaTpHqHOrO 

3JI6M8HTa THna <a<p'J/[~"'iA), ~''
3

ru]/t'rpJ) 
( Q ~ tJ nceB.n;OCKaJiapHH6 M830HH), a HM6HHO - BHCWYD CHHrynapHyll 

qaCTb cneKTpaJibHOll ~yHKUH~ 

1\,j (' .qA 1.-< /1"1-io 7' r 
1 ;u {P:P.'f) =jd~ e <:JT"'<pJ/[-1,,>), ., 'L//If... {ro)). (l) 

ilpH H6CHm8HHH KOMMyTatopa aKCH6JibHIIIX TOKOBHX UJIOTHOCT8H 

,4::,'}' H 1"-/~-J B npaBOiil qaCTH (l) B paCCMaTpHBaeMOM ilO.D:XO.D:6 

6CT6CTB6HH0 B03HHKa6T H600XO.D:~MOCTb B paCWHp6HHH Cil8KTpa 

llpOM6XYTOqHHX COCTOHHHM no CpaBH8HHD CO CJiyqaeM O.n;HoqaCTHqHOrO 

MaTpHqHOrO 3JI6M6HTa. 
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Tipn c~enaHHOM npe~nonoxeHHH o ~ayxnonncHOM xapaKrepe 

~OpM¢aKTOpOB, 4epe3 KOTOpUe BHpa¥aDTCR NaTpll4HUe 3AeMeHTH 

TOKOBUX llAOTHOCTeR B ~aHHOM llO~XO~e, B03HHKaer B03MOXHOCTb 

npe~CTaBA8HHR B AOKaAbHOM B~e HHTepecy~HX HaC BUCillHX CHH­

ryRRpHUX qneHOB B BUpaE8HHH ~RR cneKTpaRbHO~ ~YHK~HH (I). 
TionytteHHaR 3THM nyTeM AOKaRbHaR WOPMa RBRReTCR Ha CaKOM ~ene 

YHHMO~ ttaCTbD 3ana3~HBan~eR ~YHK~H. B CpaBHeHHH CO 

cneKrpanbHUMH ~YHK~RMH, nonytteHHHYH B npexHHX pa6orax, yno­

MRHyrux BUlliS, OHa HMBBT 6onee CAOXHHR xapaKrep. 

ilpll 3TOM H~O OTMBTHTb, 4TO H8CHHrynapH!i8 ttaCTH CllBK­

rpanbHO~ ~YHK~HH (I) H B03MOEHH8 llOADCHHB 4R8HH HH3ill8rO nop~­

Ka ( B ~aHHOM cnyqae OHH nepaoro nopa~Ka) raxxe npe~crasnanr 

HHTepec, O~HaKO OHM MOryT 6UTb OTHBCBHH K cny4aRM, H3BBCTHUM 

H3 UHTHpOBaHHUX BUlliS pa6or, ll03TOMY He 6y~yT paCCMaTpHBaTbCR 

HHXB. 1!3BeCTHO, 4TO B ~aHHOM UO~XO~e OHH MOryT 6UTb 

npe~CTaBnBHH B RBHO ROKaRbHOM B~e. 

2. HaCumBHHe KOK¥Ytaropa B MaTpH4HOM 3ABM8HT8 
,rA1•·2. A"_"'-J/Kr ) .::..JZ+cp'l/Ln/-4 t-<J, v lC> (pi 

CnexrpanbHYD ~YHKIU1D ~" 1 p; p, 9) , onpe~eneHHYD paBeH-

CTBOM (I), npe~cTaBHM B BH~e: 

~" (f'f'!) = 

f y '9">( ,A-1r<:Zj J/J'f·Sjv+ ) = d-<e L <7TcpJ/tt'" rx1 nc"',J)<n{f',.,) n rc; "(pj -
(nJ r ~ 

- <fi ~r p'J/Av'~~~~ /llr;;, >)< nr;;,) / li;T:; J / /( ~p;)} = 

4 

•i j 'I A'""'.l. ,A'f-D,- r 
·i:<rrJ L- z"''•p'-r;.; <Jr"'ir',f .• ,.,;mll.')<?iifi,!/11 •. ,o,/K rp!)-

11>1., r ' 

• 11 v-o- Ui'i. K.,. . } 
-dt<;•l!,'f')OT'{f''J/ > ,o;/IUI!,!)('ll.<lf,J/A/'-ro)/ 'P') 7 

(2) 

r~e Cl-!CieMa B8KIOpO!l npOMBltYTO'lHHX COCTOI!HHR /f't2 <P" >.>} 

06pa3yer llORHYD OpTOHOpMHpOBaHHYD CHCTBMy. TIO BCBM ~HCKpBTHUM 

H HenpepUBHUM KBaHTOBHM xapaKTBpHCTHKaK 3THX COCIORHHR npo­

B8~8HO CYMMHPOBaHHe, a raxze npHHRTO so BHHMaHHB ycnoBHe 

TpaHCAR~OHHOR HHBapHaHTHOCTH. 

B nepBOM cnaraeMOM npasoa qacru (2), nponopUHOHaAbHOM 

W!OXHT8RD ,r":-9-r?'-,PnJ , CHCT8Ma npOliBli:YT04HUX COCTORHHR, 

KOTOpHe y~OBA8TBOpRDT BCBM KBaHTOBHM npaBHnaM OT60pa H CO~ep­

:a:aT TOAbKO O~HY CBR3aHHYD qaCTHUY (ocranbHH8 H8CBR38HHHe) 

6y,Jter: 

{I?Zifi,.')}: /0), /.f't/f,Af"J)'j}f"'rpn,>)7(pn,J)!, 

/Ji "'"ra > /l~t;, . J.n >)'I K(;;, J K(;~, J) >; 
~n,12-n ~.z 

'K• K- · ' '" r f('., J ., (!;, , Ax )/ • t__: rr z. :.A 

(3) 

Crpenxa no,Jt JTi~.> noKa3usaer, ttro 3TOT M830H H3 npoMexyrottHoro 

COCTORHHR H8CBR3aH,H OH HK86T re :1:8 KBaHTOBHB xapaKT8pHCTHKH, 

4TO H JL~If'~ B HCXO,ltHOM MATpH4HOM 3Jl8M8HT8. TaKOR xe CMUCA 
+ K• 

HMBBT H CTpeAKa no~ K r f'n,) t KOTOp!iR CBR3HBaeTCII C r pJ 

B npaBOR ttaCTH (I). 
Bo BTOpOM cnaraeMOM paBBHCTBa (2), nponopUHOHaAbHOM 

drcr?.,- f') , CHCT8Ma npOM8XYT04HUX COCTOllHHH 6y,ll8T COCTORTD 

H3 B8ltTOpOB 
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iiJ:cr;,>)Jl ;;r~i8 >K{p,, ;'\,/)(~/) >ki~ Jj ?;:;, .A.f)"-.; 
..,.____j 'I L...:-.,;...l '/ ..,...._..J ll ~l. '~_1 y 

1 Jr 'i ;;, J K ( f, J) 1 I K f?,, > !f.t'r fi, . il
11 

)'. 
' L_____.f: '-----+. :< '/ 

f'J!.-rr,, ;j("'("h J'', J J/~p J/S ~~,Ax J) • 
~ , 1 ';. '/ ,..__) tn1 rr z 'A 

(4) 

QqeBMAHO, cnaraeuoe~xapaxrepH3yn~ee BaxyyuHoe cocroHHHe 

-\' fl-t.Z y-,s;-' + 
c. (<Jrp)<fi'(p')f,-t tcJIC)<o/~ {C)/kIf')) 

H3 (J) H cnarae»oe, co,nepxa111ee "wo:&Hren" jfirrv ) K(~j., /> ,. 
~ tn, /7. 2 '/ 

y.<(Jlifn ! A (/:,, J j l13 ( 4) , T. e • 
-~ 

v Y-d'-. . 1-re2.. + 
-L C-r9,.1~, rr;,-p) <7t!;c~;j/1 wjff[D )/(['h >'<Tttp )/I(;, J/{ (CJjl\ (/o/' '= 
(1LJ I z. )/ {n. 1 /),z. j/ tn

1 
/nl. r- y 

L-. _ _:_ __ _J, 

If /1'1-tS-/ r f- tr-t'Z 
= - c::- rr f-("

1
) <cj .n,, (C) 'k (fJ)<rt"ct'J/1- {C) I o) 

B3aHMHO yHHqTO:&aDTCJI H BKna,na B cneKrpanDHYD ~yHK~D 

/II ( t< p o) He )iai)T • Tell C8.1Wll BKJia,n BaKyyMa H3 CHCT81W 
f<> I 

npOMexyroqHHX COCTOJIHHA (J) HeltrpanH3yerca B03MO:&HHU npoMe-

s;yroqHHU COCTOHHH8ll/ :;r+ K'~) H3 CHCT81W ( 4) ,IIU cnyqaeB,KOr,na 

ooe qacrHIUI x+ H "-..- uecBJI3aauue. 

Bacc»arpHBaeu nocne,noBareHDHO Bee napu c.~-~cre» npo»e:&y­

roqaHX cocrOJIHHit (J) H (4). CocrOJIHHJI / p 0rftz' :A f)> H 

1 :;r+c~;, ) K /,t;,, J per !':n3 , ~c)'> Oy,nyr ,naaan (,nJIJI npocroru 
-4-----1 1 ~ }y 

fiOHJipH3anHD H CyYllHpOBaHHe no fiOHJipH3anHOHHil)l COCTOJIHHJill 

B HH:&ecne)iy~HX B!ipa:&eHHHX onyc&ae»): 

6 

If y 1·.,£.<: /!li-t!,--' I'" . 

(x,Ji) Z cilcrp'-;Jz) <77 r,P'J/A a; /f '(ft, ;)(J 'r(';., Jj v r u/ /<:' r;;?)-
/ 7Z.;; fL 

y -\' ,/ly .• ,-1 ~, 1
_.,. < 

-f~:ii) 2, C f'7 "/h + ?,1 'fh - p) Oi cp'/ In, to 7! < ~- ) n t J'!,, ) f. tj,' !'))( ~ ( ?Z..J J 1 J,. z J I' v I J,, I~ 2 n
3 

/ 

P' p 

Y. <:Jif/J )Ktj'72 )f'~~ J/{'~',~jk Cj'>)'> ~ 
1717 l :..t · /n.J 1- I y-' 

vr; y 3 ~~". 9.,,-

=(-ZJi') )[ ry+t'-;~); ~ <.fi tfJ /~ rcJfj'rr..P< f·r;;, !fAY (C) I K 'itf/-
4 

,'~(; y d3 V-•> . 1+<2 

-(.<,.Xi) jfW/'/'n) ),;:"' ([/4, I'J 1/::/j')J'r,t;, j)<Ji' (/Jf "r;;, Jl~ rc;Jcj> = 
(5) 

~ ,- ~ z ..-:-f- 1+-t2. c; 0 1.;-i~- ..,. ' 
=(Y.jT) G'f't,•iJCfm;-{rrf'/) <JI rr'J/1-. t<'J/ f rr~t))<-f f'j•f)/1 (Cj jKrr)-

S' (-l-t2. 9-tJ-

-(:UT) b/-'f,-;/J6rmj- '9 •i'!J<YT~~f'J/ -1, t•; I J ~ 7•t'.J) <j ~9 'f'J//1, 1'p,-!;·;) =-

. 11 _ . t+i"- !1-<1 . o 

=(:?-fi) cry..•;;')< f"'}rr+ti) <:JT'r-t'J Jlj. ,c; /J 'rr•t))z f~f· !')//{ ro I/( r ;;) . 

AHanontqHo coc TOJIHHH 1 :![ ;!l- ; ;T ~!' > > 
~ n .. 1 ?IL/ .1-1 j7ir/>1,JAri;,,J) 

__!_![!(".,,) /l.t-'r", J) 11 I k t,r",; 111. +rf~,l ; ) ' I k fj;,
1

) /( (fi,
2 

i> , __ 
~+ Kr ? H / J( { f>n J { /'n 2 ) 

~ ' 
)ianr COOTBeTCTBeHHO 

{I _ ~ '/nZ 1;-t'>-
{J,I/) Err'Nrl/!;;-'l')<c/1< tcJ):7ii9.!)<JT!j'JJi,-,tJ/A, ro/Krt;) ; (6) 

. y • " frt?.. - .,_ _ y-..s- .;. 
(j,Ji) Ef?c)</TJ:l._9J<cJ,{ rcJ/A/'1J)(Jrrf'J/1t'f)/AY IC)jk fj')\ ·; (7) 

~ r- 1 ~ 

~ - z • 1+•Z - Y-d-
(ZJT) crr,<JL(n;;- r,')<Ji ft'!/lll< (t >/II ~;/\''9,i)(Kr(;Krp, J/1 <C) It)' (8) 

7 



r.ll:e 

~: 'f-rp'-p I (9) 

v.,aaKOHe~,coc:roSIHHSI JS,Jt$~1',,~ H ~'r?,,J~_,.r;',,J) 
,JJ;all:r: 

1 ~ ~·r 
(fi.Jr /ar/Jc'fll~~-r?/J<'JT'ft'J/.A;. ~~J/Krf>;K_i'!t;)< ~ r9,J/A~ ro/ o). (IO) 

TaKHM o6pasow,B~paEeHHe ,ll;~SI cneK:rpanLHOI ~YHKUHH 

Mf-,J!;/',f) cBO,ll;HTCSI K cywe t~neaoB (5),(6-8) H (IO). 

J. B~cmHe nonllCHHe c~araeMHe 

B npe,D;~~ew naparpa~e 6~no yc:raHOB~eao, q:ro cneK:rpanb­

HYD ~yHKUHil ~,r/;f,f) 1 :r.e. npaByll qac:rL (I) B paccwa:r­

pHBaeMOM UO,ll;XO,ll;e MOXHO npe,ll;CTaBHTL B BH,JJ;e 

( .t; )'I ft(uv rr;p, f)= 

2 2 f+tZ 't-i > r 
= Err.~?o'JJt'}-Wt>'J'J t:_Jif,P'J/1, toJ I f'!<t+f"i)<fr9+f)/ !l)' to; I K tfJ) + 

(II) 

- 2 2 .· tnz ' ;A Y-•r;/(+ ,\ 
+ Uf")Ot/7'7<-'//<oj~ to;jJ/1:<!))<11 tf'PTrc;J/rrv ro) t('~ + 

+ Er'j'J[/~~-7V<(t/~1;~~lfrJ)<7irt!'J ~~'1 J /A :~'/i K !1;) + 

+ ar,"J5rm:-r/J<fi!;>'J!f_;~~/K;r krf,;)<Kr9,J/~'~;~1kcf')) + 

+ ur,')Um~-<;,)o~;'JI;{.;~~)t!f)~~q,J;< ~ ;9,J/A,.,?f~;~/ K itJ) . 

I 

l 

I 

Ms s:roro B~pazeHHSI BH,JJ;HO, q:ro no~HHOYHanLHHe qac:rH wa:r­

pHqH~ 3neweHTOB
1 

BXO,ll;llmHX B npaByll t~aCTL (II), SIB!SIIlTCSI ~0~ 

KanLH~ BUpaxeHHSIKHo ITpH 3TOM ,ll;OCTaTOt!HO npe,ll;nO~OZHTL 1 q:ro 

3TO OOJH1aOM~ KOHe4HOU c:reneHH nepeMeHHOU tj • B 3TOM C~yqae 

OHH SIB!SIDTCSI ~ypLe-o6pa3aMH ~HHeUHHI KOM6HHaUHI KOH64HOf0 

t!HC!a KOHeqHHX np0it3BO.ll:HUX !OKa!LHOU ~YHKUHH ilayiH-Ro~, 

a :raKHe KOM6HHaUHH :roze !OKa!LHH. 

B paoo:rax/I-5/ o~no noxasaao, q:ro no~llCHue qnea~ nepBoro 

nopSI,ll;Ka B~paxeHHI THlla (II) KOWOHHHpyllTCSI nonapHO :raK, t!TO 

npH onpe.ll:eneaaux ,JJ;HHaKHGeCKHX coo:raomeHHSIX (ycnoBHSI noKanL­

HOCTH) Bcer,ll;a B03HHKallT !OKa!LHHe, XOTSI H CHHfY~SipHSe BHpa-

X8HHSI: 3TO UHHMHe t~aCTH 3alla3.ll:~Dall~HX (!OKa!LHHX) ~YHK-

UHI, a MHHMaJI qaCTL JIOKa!LHOA ~YHKUHH - ~OKa~LHa. 

Hama s~aqa,:raKHW oopasow, cBO.ll:HTCSI K paccwo:rpeHHil 

UOJIDCHHX q~eHOB B70poro nopSI,ll;Ka B BHpaxeHHH (II), KOTOp~e 

Ha ~aHHOW 3Tall8 ~ OyAeM CQHTaTb BHCWHMH. TpeOOBaHHe JIOKanL­

HOCTH 8THX q~eHOB B6A6T K onpeAeJleHHHM C006paK8HHHW OTHOCH­

T6JILHO nOADCOB Ma7pH4HHX 3~eM6HTOB, KOTOpHe,BepOSITHO,WOry:r 

0HTL CBSI3aH~ C B03MOZHHYH p830HaHCawH B npOMBXYTOQHYX COC-

TOllHHJIXo 

Ma:rpHQHWI 3Jl8W6H7 <::J[~p'J/11;~;;,/,p" r 9 .,.p'J > 
nonllCH nepBoro nopJUKa npH t/; m.}; H '/; m,~ 
H0

1 
ero UO!DCHYil qaCTL MOXHO npeACTaBHTh (Oe3 

H AHRaMHGeCXMX MHOZHT8~eR) B BM.ll:B 

I 

M01:8T HMeTL 

• C11eAoBaten­

KHHewa:rHqecxHX 

'Af+t:Z./ g IJ\ -" 
<:JT "'r,~>'J//;.._ ro) ! i'J+t/_p ~ m;_- 9 +~:z-_9~' 

A, 

(12) 

• 



r~e H~eKC P 03Haqaer, qro MH paCCMaipHBaey IOHbKO UOHDCHYD 

qacn. AHanorHqHo, uarpHqHbllt 3JieKeHr ....:pc(f>'·9J/i?/-;S:~p ~'?V 

dy~er HKeib llOJIDCbl llpH 

k 1 .2 .z-it =I 9 r j> - (') = /lZ k H 
z 

5I, ~ 
2. 

/7,'K t 
A 

H ero fiOJIDCHYD qacrb KOXHO npe~CTaBHTb B B~e: 

't-t·)-

<j'f/'~'!J/1{ wjJ;: ~/'j)p ~ .4 
?">~~- 9f ~ + 4 

m.t. - 7, L , 

~ , 
(D) 

B raKOJL cnyqae, BbiCIIIHe nonncHble qneHH B cnaraeMO.t.! (5) - 4iep­

Bbllt qJieH B Bbipal!eHIU! (II) ~JIJI ~~ ff','j, 'jl )) dy~yT nponop­

~HOHanbHbl BbipaJCeHl!Kl 

- z. ~f .i Er'l.'f,')C (;J,j--f9+F)) . -1-

/ ( ?7¢- c/)(77~2- 9/) 
(I4) 

+ -1- f + :z 2 .z + 2 1 ' ' 7. 
f '??~- r;'JI7!!/- '!/) f:'»/1 - c/'Jf:'l):- 'lt ') /llf?-tV/7);;- r,) j 
' A ! I A 

BbiCIIIaJI CHHryJIJJpHOCTb B (6), T.e. BO BTOpOK CJiarae.t.!OK 

BblpaEeHHJI (II) onpe~eJIJJeiCJJ,ecrecTBeHHO,BbiCIIIelt CHHryJIJJpHOCTbD 

MaTpl!qHoro 3ne.t.!eHra <:JT (;,; /1?9; / /l,/-r'f;j IC""r;;J )>. 
Jror MaTpl!qHbllt 3Jie.t.!eHT l!JteeT fiOJIIIC npH ( f + /J ') ~"' ??,; 
qro l!HTepnpeTHpyeTCJI KaK B03KOXHOCTb peaJil!3aUl!H npo~ecca 

:z 2_ 2 2._ 
J( f .Jr--+1.o, a rane npH 9,. = .l?'A· H 9, =- .1?~- • Ho ror~a 

/ A 

BbiCIIIaJI CHHrynJJpHaJJ qaCTb (6) npeACtaBHTCJI B B~e 

fr'l. )L {1/.' - {. +. • 122)~ 1 i J 
"' I {mj-rt'+9J~(mkz_ 9,) (m;-r/~9/)(~:-7;~ (I

5
) 
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AHanOrHqHO,BbiCWHe CHHrynJipHble qacTH (7), (8) H (IO) MOXeM 

npe~CTaBl!Ib COOTB8TCTB8HHO B B~e: 

. ,{ f 
e,y.)f("~~- 9'/ L ( ~z-t!'',9J'j(r;:.:'-9/) 1 ~--+ / 2;----­(J7~-(t'"9)/fmi. -9/) ; (16) 

, 1 z zJ{_ 4 + ~ z) I. (I7) Ctf,)''l~-c;,L ~~L-y/fm/-tt'·c;Jj (?J~z_,/)/llJ -(j''+'l) )j ' 

cr~:;,,('i;,; 9,f;,; ~ r'J(:;~,hf) +- I 7 
(n;,;;-r/(m/-ft''"'iJ~j · (18) 

llpH OllHCaHHH 3THX BblpaxeHHlt Kbl npe~nonOXl!HH, qro: 

(I) r ·- /'A '1-<'r/ v r , 2. • 2.. <:JTr/'')/I,I'J') /71/ tc) )\ (i'J) l!.t.!8eT fiOJIDC llPll(f' r'J) -=/lJf , 

coorsercTBYillllHR npotteccy A""'"~-~ _f 0 
, a raue nonroa npH 

:2 z_ e 2. ( ) . /lf+-t2./ .,. y--
y,~»~ H 7;=~; 2 <;t+-rj')/~ cc; K'f'JI\ (~1 J) 

H.t.!eeT UOJIDC npH ( p+'l, / -= (tJ -r ~') 2 -= /7lf ~ , COOTB8TCTBYII111Hlt 

K +-/(- I> z . .2_ 2. 
npo~eccy --7 f , a raue npH ? ~ 1;-; .,.11 -I') ~ ??zJt 

;z -0 ("') < 'T."+- . 1 /I 1+'2/K. r ,_,~- ) H '1 = ~ ; .J Jt rj'), /7/<- 1 , 1 r;; ,, r·'l,J 
' z 2._ ri 

HKeeT noJinca npH (f''+-9) = /lj; ,coorBeTC'UYJJIIIl!e npo~eccy 
1/ +I( - c 2 2 2 •7 

r, ' ri ~ .f ' f = /Jl fT l! J7 = »~ "-- • 
! 

EcrecrBeHHO ,He rpeOyerca, 'ITOdli see ynowaHyTHe noJiroa BtMu 

cBa3aHH c peanbHbiKH pe30HaHcaMH, OAHaKO c~eJiaHHOe npe~nono­

zeaHe, Be~~ee K ~pKyJiaK (I5-I8), KaK yB~HK B CJI8~YJJ1118K 

naparp~e, npawo Be~er K noKaJibHOJtY BHpaxeHHD AJIJJ BHcmeR • 

CHHryiapHoR 'laCTH cnenpaJI:&HOR IPYHKUHH ;11 r tJ;?, q) 
}<1/ I 1 -' I 

Ho B TaxO.t.! CJiyqae rHITOTe3y 0 C~eCTBOBaHHH nepeqHCJI8HHbiX 

UOJIIICOB COOIB8ICTBY~X rpexqaCTHqHbiX .t.!aTpHqHHX 3JI8K8HIOB 

II 



tOKOBHX rrnotHOCte~ MOXHO cqHTaTb orrpaBAaHHOR,HOO Hawa KOHeq­

HaH uenb - rrocrpOHTb noKanbHOe BupazeaHe ~na cnexrpanbHO~ 

¢YHKUHH (I), 

4, noxanbHOe BHp8X8HH8 4na BHCWe~ CHHrynapHO~ 

qactH M,...,,f'.r '1) 

Terrepb BepHeMCH K BHpaxeHHD (II) ,!(nil cneKtpanbHOR ~yHKUHH 

~~~, • ;; j': '/) , BHCWYD CHHrynapHyll qacTb 3tOR 4.JYHKUHH nony­

t!HM,no~ctaBHB B npaByD CTOpOHY (II) BHCWH8 CHHrynapHWe qaCTH 

or~enab;x ee cnaraeMNX, Ja,l(aBaeuux paBeHCtBaMH (I4-I8). 3,l(eCh 

HaC He Oy)(yt HHTepeCOBaTb ,l(OITOnHHtenbHHe ycnOBHH noKanbHOCtH, 

B03HHKaDmHe npH aanHcaHHH nonaoro noxanbaoro BH-

paxeHHII .ll.,1a /~, r;j,c;) H npe,l(craBnaJJIJlHe crurn no ceoe OO'beKT 

OT,l(enbHOrO HCcne;J.OBaHHH, Ho B TaKOM cnyqae H8Tpy,l(HO y08,l(HTbCH 9 

qro BHCWail CHHrynapHail qaCTb paCCMaTpHBaeKOR CIT8XTpaRbHOR 

4,lyHKUHH uoxer OHTb npe)(cTaBneaa B BH)(e cyuKH qerwpex qneaoB, 

nponOpUHOHanbHHX qerupeu cneUHanbHO ITO,l(OOpaHHHK KOKOHHaUHilK 

nonDCHHX qneaoB (Hcqepnwsa~~mHx Bee ,l(Bea~naTb cnaraeYHX B 

B!lpa.JJ:eH11llX (I4-I8)), a HK8HHO: 

~~ "-) -< 2) ,-z 2) A= .=ui.'"l.;c'f"'t -U-' ~'iJ + [19,) crm:.- -r __ .,. t"•'t,)''itnx- 9, • (19) 
('n:; - '12)! m;- 9/') 1'}>2-t/'•7/)(m,i- 9, ~ (m;-'!z)(llj-~r' + '!// 

, -, 2. I 2.) - 2 2) .-- 2 2 

8 
_ {(fZ•'f,)Ctfllf ·If • 'f) c·l '/..J C• (ll!r, -'/ , t t '/,'I<' i/7.'1<'A- '/,) 

- ( ' z 1/ 2. .... + 2 2 } 2. - + 2 1/. 2 • ( 20) 
m;-1 11 mkA -c;, ') fm1 -tt'-9) /("\-'!/) h;r·i'/t'n,·rt'''lf) ' 

- 2 ' 2} ~( 2 z} ' s: 2. ') C clf:;9,JC(Il'f-ifr9)/ cf'/.)(1 mA,-9 / tt'1,)ci77Jk-9/ 

~(m,1~-'!1/tll:- '!,-';) +fm/-tt'~t;/)fm.:-r/) +l"{f/(?'{tt'-9f) (2I) 
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. - 2 "-) ,- 2. 2) ') ·- 2 ')' t'trc<F-'I?J~-rt~9J t'l'f.-)c rnA- 9 t:rr; c fl;;"'- '7, 
n =1 .._ -!f 2 +r . . 2 ·- , • ... • L • r- - A 2 • c 22) m - ;-·, m -o-<-J m"-rt·'i)~IIIJ_ -cr') r,,,_,,•J;/i"-1;'·1)"! 1 "A IJ f ( "<~ 11/ 1 A, I/( f / 

Ilpe,l(cTaBneHHell Bucme~ cHary napaoa qacrH /t1j :v r ;< ;~ ;; ) 
B BH,l(e cyLUW cnei.UianbHHX KOMOHHaLil1i1 II, !j C. lJ c npoHsBonb­

hHMH K03~HUH8Hta»M (KOTOpllKM,B tlaCTHOCTH, MOryT 0HTb H 

ilOJIHHOll!l nepe!.t8HHOit l ) BOIIpOC 0 noKanbHOCTH 3TOit QaCTH, 

B IIpHHUHIIe,peweH IIOnHOCTbD, leRCTBHtenbHO, B!lpaE8HHll (I9-22) 

noKanbHH, TaK KaK OHM HBnHDTCll COOTBeTCTB6HHO 

qaCTHYH cne,l(yDmHX 3aiia3,l(!lBaJJIJlHX ~YHKUHR: 

i 

MHID4WI.H 

AR= en;-('f+•<i'){ll~- rrr, +<<J/(71/;- ij"J'r9 +< <)/ ; (2J) 

1 8 = • ) 
R. rm;-rc;+it)/(mk:-iftrtE)/(?Jz.-{/''+f """"/) '(24 

c = 1 
I? f~"'-rf+<fJV(m:-t'l; ~~!)/ ( ·770'"- -( ,P'"1"'1J); (25) 

1 

1 

})R. = tn;/·-e;l-t E/)(m/'- r0 +<iJ) tmJ -( /;r-;-;E)"LJ ·(26) 
1 A / 

B TOM, qro AI< , B;e , CR. , 2),.e-sana3,llHBaDmHe 4lYHKUHl!~neno 
y08,l(HTbCH, eC~H IIpHHRTb BO DHHUaHHe, qro KaX,l(6ll H3 HV.X 
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npe~cTaBnneT csepTKY Tpex sanas~uBaDmHx ~YHKUHR THna 

( 

.{ki< ;i' 
"' e a I< Ll (>) = -- - ~ • 

R (Jv'JT)'i.; m;;.-(K.-,c) 
(2?) 

3Ta $YHK!Ulfl noxan:~>Ha, ee csepTKH roxe noKani>Hu, a $yp:~>e-oopas 

CBepTKH TpeX ~YHK~HR THna (27) Oy~eT HUeTb BHl BUUHCaHHHX 

Bume BUpaEeHHR (23-26). HaKOHeu, ocTanocb noxasaTI>, qro A , 

f3 , C .11 lJ nsnHDTCH MHHMbiMH qacTI!Lm cooTBeTCTBeHHO A;;:_ 

B t< , CR_ .11 lJ R • 3To nerKo c~enaTb, ecJIH npHHRTb BO BHHMaHHe 

<iJopuyny 

.7m cdc ~ut-7?n c.- ac".Ym { + f"c" ,%" Q , (28) 

r: .z- 2 rL 
r~e u , ( , L·-KoMTineKcHue qv,cna THna L ??z - ( '7 + ' c) _; • 

IlocJie HaxOllt~eHHil MHHMOR t!aCTH npOH3Be,ll;eHMH Q f C- H8.,140 

ocymecTBHTb nepexo.:~ ,''-" c·, HMeH B B~Y, qro ses,I~;e ," > r: • 
Ilpll 3TOM .113 (23-26) aBTOMaTHtleCKH B03HHKaDT BUpaxeHHII (19-22) 

,ll;Jlfl ,4 , B , c H ]) • 
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