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3. BopeJ1eBCKK* 

HEKOTOPUE BOITPOCU 

ITEPEHOPMJ1POBKJ1 S -MATPJ1UU 

B J1MITYnbCHOM ITPE~CTAMEHJ1J1 KMUIDEBCKOro 

HanpaBneHo B · ~ypHan "Acta Physica Polonica" 

Hay'IHO•TeXHH'lecKa.H 
6u6JIHOTeKa 

OHSIH 

xi · HrennOHCKHfi yHHBepCHTeT, KpaKoB, nonbwa. 



1. B B e n e H H e 

HsBeCTHO, 'ITO HCXO/UI H3 o5mero Bblp8)K0HHSI nnSI s -MaTpHUbl 

s T exp [ JL(x)dx] ( 1. 1) 

T - cHMBon xpoHonorHqecKoro rrpoHsBeneHHSI, L ( x) - narpaH)KHaH B38HMO-

neil:cTBHSI) Mb! MOlK0M cpasy rrepeil:TII K p -rrpencTaBneHHIO H B STOM 

./ l 2/ 
rrpencTaBneHHH pa3BHBaTb nanh!!Ie ee T00PHIO. B.r.Ka/lbi!II0BCKHII 

I 
nan-

KOBapHaHTHYIO ~DpMynHpOBKY TeopHH s -MaTpHUbl B p -rrpencTaBneHHH, 

conep)Ka!UyIO ycnoBHSI yHHTapHOCTH H ITPH'IHHHOCTII, rronyqnn KOB8pHaHTHoe 

"ypaBH0HHe /lBH)K0HIISI
11 

nnSI MaTpHUbl pacceSIHHSI, a saTeM Hccne/loBan ero ITO 

TeOpHH B03MyuteHHH. 0Kasanoch, 'ITO nnSI STOf'O Hy)KHO ObinO pa3BHTb crreuH

~H'I0CKyIO /lHarpaMMHyIO T0XHHKy. B HaCTOSIIUeil: paooTe rrpennaraeTCSI crroco5 

rrepeHopMIIPOBKH HeKOTOpb!X qneHOB S -MaTpHUhl /lnSI narpam1maHa B38HMO

neil:cTBHSI 

L (x) ( 1.2) 

e - KoHcTaHTa CBSI3H, cf>( x) - CKanSipHaSI ~YHKUIISI rronSI ' 
,, . ' . ,, 

- CIIMBon 

HOpManbHOf'O 11pOH3B0/l0HHSI) cornacHO STOH T0XH!IKe. 
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nnn 

2. <l>opMym1poBKa Teopnn 

rrpeacTaBneHnn 

s -MaTplIUhl B nMrrynbCHOM 

Kartb1rneacKoro 

3arrnrueM ipopMyny ( 1. 1) a anne 

00 

s l 
n=o 

j n 

n ! 

+oo +oo 
J dx .... J 

l -oo 

dx 
n 

T [ L ( x ) . . . L( x ) 1 , 
l n 

( 2.1) 

- oo +oo +oo S=l+i inf dx ..• f dx0(A(x-x)J ... 0[A(X -X )]: 
l n l 2 n-1 n ( 

n=1 2.2) 

L (x ) .... L ( x ) 
l n 

0(s)=l ansr s > 0 u 0 ( s) =0 ansr s < O ' A - apeMeHnnono6HhIH 

aeKTOP (A2=l, Ao> D 

rrpocTpaHCTBY, rronarasr 

L (x) 

,JI 

0 (AX) 

Ecnn Tenepb nepeHTH a (2.2) K nMnynhCHOMY 

1 

( 211) 4 

,1 

2rri 

J d4 k e 1( xlc 
I L ( k) 

+o<> 
r 
-c,o 

iA f X 

e 

r - i ( 

( 2.3) 

dr ( 2.4) 

/1,2/ 
To nonyqaeM Bbipa)KeHne ansr S - MaTpHUhI B T -rrpencTaaneHHH ; 

s 1 +iR(i\rl 
( 2.5) 

r=O J 

4 

rae R( Ar) IlOLl'lllHSieTCSI cnertyIOIUeMy ypaBH9HHIO LlBll)K9ffllSI S -MaTpHUbI: 

R( Ar) 
1 

2 IT 

-too r L (A r - Ar·) 
-oo 

dr' 
R(Ar'). 

T, -i( 

PeweHne aToro ypaaHeHnSI MO)KHO 38IlllC8Tb B Bnae cyMMbl 

rae 

R (AT) l R (A r ) 
n 

n=J 

R (Ar)=L (Ar ) , 
1 

dr .. 

( 2.6) 

(2. 7) 

( 2.8) 

1 "' R (A.) = - J L (Ar ) L (Ar-Ar ) 
2 2 u 1 r -r -if l / 

1 

.; 
1 "' dr "' dr 

R (A,f)=--fJL (Ar) 1 
• L(Ar -Ar)----: L(M-Ar ) ( 2.9) 

2 Jt 3 (2rr)2 l r-r -1( 2 l r -r 1£ 
l 2 

R (Ar) 
n 

1 "' d r ., dr "' 
JL (Ar) _1 L(Ar -Ar )... n : L(Ar->\r ).(2.10) 

( 27) n-l 1 r-r- lf 2 1 r-r -1( n-f 
I n-1 

lfa (2.5) (2.6) (2,7) n (2.10) cneayeT, 'ITO s--MaTpnua IlOLl'IHHSieTCSI 
/ 1 2/ 

ycnoBHIO npn'IHHHOCTH n ynnTapHOCTll ' • QqeanaHo, Bblp8)1{9Hlle ( 2.10) 

Haao npnaecTn K HOpManbHOH <popMe. IToCKOllbKY aTO Bb!pa)KeHne SIBnSieTCSI 

o6bI'IHbIM rrp~H3BerteHneM' onepaTopoB Tnna HOpManbHblX npoll3B9Ll9HHH ipypbe

TpaHC<popMHpOB8HHbIX <pyHKUHH nonsr, BXOLlSillIHX B narp8H)Kll8H L {x) ,, TO 

a npouecce ero N -ynopSILlO'IHB8HHSI Heo6XOLlHMO ncnonb3OB8Tb TonbKO 
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o6bJqHbJe crrapIIB8HIHI. PaccMOTpIIM Terrepb o6wee Bblpa ✓Keu11e MaTp!iUbl 

pacceSIHIISI S , a llMeHHO: 

s T exp[fL(x,g)dx ( 2. 11) ,-

rile 

L(x,g) =L(x) g(x) + l A (x ,x .... x)g(x) ... g(x)dx ... dx , (2.12) 
n I n I n I n 

n=J 

g ( X) - cpyHKUll51 BKJlIOqeHllSI B38llMOlleiicTBIISI- (g (x) = 1) 

KB83llJlOK8JlhHbll! KOHTpqneH fl -ro nopSillK8. 

A (x,x ... x )-
n l n 

a · a 
A (x,x ... x)=W(-, .... --)o(x-x) ... o(x X ) . ( 2. 13) 

n l n ax ax l 
1 n 

n 

31leCb a ( X -X ) - cpyHKUIHI ( o6o6weHH8SI) ilnpaKa, W ( _a_,••• -a a ) - CllM-
1 ax . X a l a n 

MeTpllqHhll! MHoroqneH qacTHhlX npOll3BO1lHhlX ~--, ... 
a X l axn 

IlpOII3BOJlh-

Horo nopSillKa C ITOCTOSIHHbIMll, HO JII06bIMII K09tptpllUlleHT8Mll. KallbJUJeBCKHii 
I • 

ITOK838Jl, qTo "ypaBHerrne llBll)KeHIISI" S -MaTpllUbl B p -npellcTaBneHIIII 

npnHHMaeT Bllll 

"" 1 d ' "' 
R(,\r) = L (t.r)+ f A (,\t) + - f -,-~ - [L(M-Ar')+l 

n 2rr r-lc 
An (Ar-,\r ') l R(,\r' ) ' 

n=2 

rile rile onepaTopbI A n(,\r) llJISI paccMaTpnaaeMoii MOllenn rronyqaroT-

CSI C IIOMOll{hIO rrpeo6pa30B8HllSI cpyphe COOTBeTCTBYIOWllX KOHTpqneHOB 

A (x ,x , ... x ) 
n l 2· n 

6 

) 

3. Borrpoc rrepeHopMllpOBKII s -MaTplIUbl B p -rrpellCTaBneHIIII 

B ll8JlhHeiimeM 6ylleM paccMaTplIB8Th !plI3lI'f9CKYIO MOlle[Ih C narpaH-

)KJiaHoM L(x) = e: ¢ 4 
( x): (cM. ( 1.2) ). 

Boo6we roBopsi, K09!p!plIUIIeHTHbi9 cpyHKUIIII OTlleJihHblX qneHOB s -MaT

pllUbl MoryT pacXOllllThCSI rrpn 60JlhU!llX llMITYJihcax, ll llJlSI ycTpaHeHllSI 9TOii 

paCXOlllIMOCTll MO)KHO flOflbJT8ThCSI, COOTBeTCTBeHHO flOll06paTb K09cp!pIIIllleHTbl 

·• KOHTpqJrnHOB, H3BeCTHO, qTO B X -npellCT8BJieHIIll llJ151 paCCMaTpllBaeMOrO 

narpaH;KIHtHa nocne 11HTerpnpoaaHIISI no x 
1 
••• x n.·_ 

II (2.13)) MOMHO nonyqnTh CJlell)'IOlllIIH pe3yJlhTaT: 

L(x,g) = e g(x) Z (g): ¢4 (x): 
I 

(cM, cpopMyJlbi (2.12) 

+ 

+.L [ 1 -Z (g)] [:¢(x) ~: +m 2 : ¢ 2(x): l- ( 3, l) 

2 2 a X 2 

1 4 a g(x) .a Z (g) ....:1 

-om 2 (g): ¢ 2 (x): +-: ¢ 
2
(x): l -.-[ 2 

2 1=1 ax ax g(x) 
! ! 

rile 
s-J 

Z ( g) = 1 +l 
[eg(x)] 

A 
I s ! s 

s 

s 

Z (g) <1 + l 
[eg (x) J 

( 3.2) B 
2 s ! s 

s 

s 
[eg(x)] 

8 m 2 ( g) = l C 
s s ! s 

7 
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A 
s 

a C 

B C 
s s 

IIOCTO.IIHHbJe1 

2 
norapmpMII'IeCKII ITpII M --> 

s 1 

A 
s 

B s pacxonHTCH KBanpaTII'IHO, 

00 

HarrpIIMep, KOHTp11nen, ycTpBHH!OlllIIH 6eCKOHe'IHOCTb .crnarpaMMbl co6-

CTBeHHOH aueprIIII 6030Ha, IIMeeT cneny10l1lIIH BIIn: 

2 
A (x ,x) = -e b 

l l 

a 2 

<P (x) ] ( -. -+ 
0 x2 

a 2 

---;;;- ) 8 (x - x ) ] </J ( x ) 
1 l 

( 3,3) 

l 

Mb! IToirneM ITO HeCKOlibKO IIHOMY ITYTII, a IIMeHHO: cpa3y ITepeirneM K 

p -ITpencTaBneHIIIO, Pa3naraH cpyHKUIIIO ITOlI.II ¢ (x) B IIHTerpan <!>ypbe 

1 
<P ( x) 

(2rr) 3/2 
r elkx;;; (k) dk ( 3,4) 

= 
( k - 4-BeKTop IIMIIynhca, <P (k) -cpypbe-rrpeo6pa3oBannaH ~YHKUHH <jJ(x)), 

rrony11nM Ha ocnoBe ( 1.2) cneny10mIIfi cpyphe-o6pa3 narpanxmaaa L( x): 

L(Ar) 
e 

( 211 ) 2 

4 

r ak ... r dk s [AT - k 
. I 4 

1=1 

k l: </J ( k ) 
I . I 

¢ (k ) 
4 

( 3.5) 

k _ 4-HMITYlibCb!). 

Ha OCHOBe (3.5) MO)KeM ITepeITJICaTh (2.10) B BHne 

4n 

R (Ar) = i 
n 

=o 

s 

f dk ... d k 8 [Ar - k 
1 s 1=1 

(n) = "' 
k IF tr;k ... k ):<jJ(k) ... :+.(k ):, 

l s_ i s I 'I-' s 

( 3.6) 

8 

I 

ui 
Ir\ 
I 

'\· 

lJ 
1 

ITpl!'I0M cyMMl!pOBaHIIe ITpOl!3BOnIITC5I TOlihKO ITO '10THblM 3Ha'IeHl!5IM nHneKca 

s I a Ka)Knbill qneH 8TOfl cyMMbl COOTBeTCTByeT 4n - s KpaTHOMy CITa-

pIIBaHIIIO cpyHKUl!H ef, ( k ) • C npyroir CTOpOHbl,· T8KOll qneH COOTBeTCTByeT 
1 

11 MOnIIcpIIUllpOBaHHOH
11 

cpeirnMaHOBCKOil: nIIarpaMMe C n Bep1Ill!H8Mll ' 4n - s 

BHyTpeHHIIMII l! s BHelilHl!MII lIIIHII.IIMll ( TO'IHee - CYM!vfe Bcex nnarpaMM 

8Toro pona). TaKa5I nnarpaMMa 6Tlil!'IaeTC5I OT o6hl'IHOi cpefiHMaHOBCKOH nn

arpaMMbl TeM, 'ITO Bee ee BepmIIHbl ( ITponyMepoBaHHbie ITpOl!3BOlihHbIM 

o6pa3oM oT 1 no n ) Hy)KHO coemIHHTh ITeJ;>BYIO co BTOpoir, BTopy10 

C TpeTheir 11 T.n. no6aBO'IHhlMH ( IIYHKTl!pHblMI!)" lIIIHH5IMl! ,II, KpOMe 8Toro, 

ll3 BeplilIIHbl C HOMepoM n BbIBeCTl! CB06onayro rryHKTHPHYIO lIIIHHIO, ITpl!ITII-

caB efi 4-IIMrrynhc AT = f k • Bee BHyTpemme mrnnn ( ITyHKTHpHb1e II 06b1'I -
1 .. 

1=1 0 2 2, 
Hb1e - co6TBeTcTBy10m11e cITapIIBaHHHM ¢,(k I ¢(kl )=o(ktkJ )0(l<)o(kJ-m 1) '~? 
Hano opneHT11poBaT1:- TaK, '1T06bi OHi! Bb!X Ollllnll l!3 Beplill!Hbl C MeHhlill!M 

HoMepoM II BXOlllllill B BepmHHy c 6otih1Ill!M HOMepoM,·a dHelilHl!e lll!Hllll 

( KpoMe ITyHKTIIpHbIX) no'inKHbl 6b!Th BXO!UHJUIMII CITnOIIlHblMII. BaemHHM lll!HH5IM 

rrpIIITl!CblB8IOT l!MITYlihCbl k , , , . k , BHyTpeHHl!M ITyHKTHpHbIM lIIIHll5IM - HM-
I s 

ITYlihCbI AT , ••• Ar , 
I n-J 

BHyTpeHHIIM o6bI'IHbIM ( CITl!OIIlHbIM) lll!HIIHM -

IIMITY iihCbl q l 'q 2 • • • ITpO1!3BOiihHbIM o6pa3oM, HO C coxpaHen11eM cyMMap-

aoro l!MITYlihCa ( C yqeTOM HMIIYlihCa rryHKTllpHbIX lll!HIIH! ) B Ka)Knoir BeplilIIHe, 

'·IT06b1 ITOlIY'IHTh Koacp<pHUHeHTHy10 cpyHKUl!JO F (nJ (r; k • • .k ), nano Ka)Knoir 
s I 5 

BHyTpenHeir ITYHKTHpHOH lll!Hllll c 4-l!MIIYlihCOM A ry ITOCTaBHTh B COOTBeTCBl!e 

cpyHKUIIIO G ( re) = (211 )-(r -r C - i £ ) -I I Ka)Knofi ClllIOIIlHOH BHyTpemieir 

c+> . 
nHHHH c l!MITyiihCOM q - cpyHKUHJO Ii ( q ) = 0 ( q J ) 8 [ q 2 -m 2 I 

J J O J 
11 ITO BCeM He3aBHCHMbIM nepeMeHHb!M r £ II q J ITpoBeCTII HHTerpHpoBaHHe 

B 6ecKoHe'IHhlX ITpenenax, 

KaK BHnao, cymecTBeHHa5I pa3HIIUa Mexmy o6bI'IHbIM cpeirHMaHOBCKHM 

ITO)lXOIIOM II HalilHM COCTOIIT B TOM, 'ITO Mb! BBemr B TeOpll!O 
11

HOBble qacTl!Ubl 

( 
11 KB83H'I8CTHUbl 11

), a l!MeHHO qaCTHUbI, COOTBeTCTBY!Ollllie BHyTpeHHIIM ITYHKTllp-

Hb!M lIIIHIISIM )lllarpaMMbI, - qacTHUbl C IIMITYlibCaMH A T ••• A T 

l n - l 

9 



0K83bIBaeTc.sr, 'ITO. pacxo.n.HMOCTb ST.HX .Q.HarpaMM o6ycnoaneHa TeM, 'ITO 

'KB83.H'I8CT.HUaM" "paapemaeTc.sr"' nepeHOCHTb CnHWKOM 6onbWOfi HMilynbC. 

ITepeHopMHpOBKa ST.HX .!lHarpaMM CBO.!l.HTC.H K nepeHopMHpOBKe TOnbKO BHyT

peHHHX nyHKT.HpHbIX n.HHHfi • 

BepHeMc.H Tenepb KOHKpeTHO K narpaH:>K.HaHy (1.2). KaK BH.!lHO H3 

"' 
(2.5) (2.7) H (3.5), R 1 (Ar) "'L (AT). CooTBeTCTByroma.sr .QHarpaMMa 

.naHa Ha pHc. 1. 

1<1 

PHc. 1. "Koa<pqJ.HU.HeHTHaSI cjJyHKU.HSI paBHa _e_ , A T' = "/. k 
1 (2 77 ) 2 l=J 

8neMeHTy S - MaTp.HUbI BTOporo nop.sr.nKa a p -npe.ncTaBneHHH R (>.r) 
2 r=o 

6y.neT T8K:)Ke COOTBeTCTBOB8Tb 5 T.HilOB .n.11:arpaMM C .!lByM.sr BepwHH8MH, a 

HM0HHO: 

~
• - --~i;- -

't K3 

----.tx'" 

PHc. 2. 
8 

s = 8 , HeT cnap.11:aaHHfi, AT = ::£ k 
1 

'\ l= I p .,. . 

------. -----

6 
PHc. 3. AT= k 

!=1 
k 

1 

A 3 
p=k 

i=J 

it't1 

k -AT 
I l 

S = 6 , 0.!lHO cnapHB8HHe. 

10 

p 

'}.x-, ---
1,, 

4 

Puc. 4. p = k + k -AT - q , AT = ::£ k::., s ~ 4 , .naa crrapHBaHH.H. 
1 2 I I != I I 

p 

Puc. 5. p =k -q -q -AT , AT =k +k , s,,,,z Tp!I crrapHBaHH.H. 
I I 2 I 12· 7 

~,. 

,f 

/ 
//~r 

Puc. 6. p = ->.r -q -q -q , AT = 0 , s=O , '!0Tbipe crrapuBaHHSI. 
I I 2 3 

KoHe'IHO, K K8)K):(0H II3 rrpe.!lbl.!lYIIIIIX .!l!IarpaMM ( p!IC. 1-6) Ha.no IIplI-

6aBIITb TSKY!O )1(9 BTopyIO ll!IarpaMMy C 3aMeHoii B0pWIIHbl N9 l Ha BepurnHy 

N92 II o6paTHo. · 

nerKo IIOKa38Tb, 'ITO TaKOH )1(0 peaynbTaT rrony'IIIM IICXO.!lSI II3 Bbipa)Ke

HIISI .nnSI s -MaTpI!UbI B X -rrpe.ncTaBneHHH. J13 ( 2.2) H ( 1.2) rrony'IaeM 

S = s<□ > +s< 0 +s< 21+s<3
> +·Sc 41

, (3.7) 
2 2 2 2 2 2 

11 



rne S (O) = a J dx 
2 O l 

fdx 0 [ ,\(x -x) ]: ¢ 4 (x )¢ 4 (x) 
· 2 I 2 ~ 2 

( 3.8) 

I I) 3 3 
S = a fdx fdx 0 [,\( x -x ) ] ¢(x )¢,(x ):¢,(x )¢ (x\: 

2 l · l · 2 l 2 . l 2 l t' 
( 3.9) 

(2) . 2 2 2 
S =a f dx fdx 0[,\(x -X )H¢(x )¢(x )] : ¢ (x )¢ (x ) 

2 2· I 2 l 2 I 2 · I 2 ( 3. 10) 

S13la fdxJdx 0[.\(x -x )H¢(x)¢(x )] 3
: ¢,(x) ¢(x ): , 

2 3 I 2 12 1 2 I 2 
( 3. 1 1) 

S <4l,, a f dx f dx 0 (,\ ( x -x ) ]( ¢ ( x )¢( x ) I 4 

2 4· I 2 I 2 1 2 
( 3.12) 

a - 'IHCnOBbie MHO)KHTenu, CHM Bon ¢( X ) ¢ ( X ) 03HaqaeT o6bi'IHOe 
T I 2 

crrap1rnirnue- CKam1pHbIX qiyHKUHH ¢ ( X) •. Bb1pa)KaS1 ¢ (x) H 0 (,\x ) C rro-

MOlllhlO qiopMyn ( 2.4) u ( 3.14) u Y'IHTb!BaSI paBeHCTBO 

¢(~) ¢(q) = 8 (k+q) 0 (q;OJ o (q 2 -m!) , ( 3.13) 

rrony'laeM, '!TO s (T\ V = 0 1.2,3,4) - 9TO '18CTh MaTpH'IHOI'O aneMeHTa 
2 

R 2 (D) , cooTBeTCTBy10masi nuarpaMMe c v crrapuaaunsiMn. 11TaK,. nnsi 

cny'laSI a) n 6) rronyqaeM COOTBeTCTBeHHO (rrocne HHTerpnpoBaHHH): 

(S 101_) 
2 

=a e 
0 

8 

fdk ... Jdk o(~ k 
I s 1=1 

12 

) : ¢ (k ) .. ; ¢ ( k ) : ,. 
I - 8 

( 3.14) 

(St o) =a e 2 fdk ... Jdk o (~ 
1 = = 

k ) -=----:¢{k L. ¢(k ) . 
I { 6 I• 

2 r=o I l 6 
\{m2+R z (k o _ _;m2+R2) 

,. 
k 

3 

~ k ko 
l=l 

(2) 
OnHaKo y)Ke nnsi S 

2 

3 

~ 
1=1 

ko 
I 

HMeeM Bbipa)KeHHe 

( 3.15) 

(2) 
4 ' 2'• = .. (3 16) k ) F ( 0, k ... k ) : cti(k ) ... cti(k ): , • 

(S ) 
2 i=O 

B KOTOpOM. 

a e 
2 

fdk ... Jdk o (~ 
- 4 

1=1 
I 2 l 4 l 4 

[ 2) -too -t«> 1 0 2 ~ 0 0 
F (r,k) =J dr fdr . 0(q )o(q -m 10(k +k -,\r) 

2 l - IT -r -1 f I I I 2 l 
-00 -00 1 ' 

u, KaK BHJlHo, F 12
> pacxonu'l'cH. 

2 

o[(k +k -,\ r ) 2 
-m 

2 
l 

I 2 l 

• 

( 3. 17) 

TaKHM o6paaoM, Hano rrpoBeCTH rrepeuopMHpOBKY rryHKTllpHOH BHyT-

peuueif nnmm JlHarpaMMbl Ha puc. 4. <l>H3H'!eCKll 9TO COOTBeTCTByeT rrepeuop

MHpOBKe MaCCbl KBa3H~aCTHUhI. 8Ta _orrepaUHSI rrpOI13B0JlHTC~ CTaHnapTHb!M 

o6paaoM, a nMeHHO rryTeM cneny10meif aaMeHhI: 

1 1 1 
- -- ( 3.18) 

➔ 

r - t - 1 { T - r -1{ r -1 -M-i{ 
I l I 

,I 

13 



I 2) ( 2) 
( COOTB0TCTB0HHO f ➔ f 

2 2, M 
) • BhmonHHB IlHT0I'pHp0B8HHe B ( 3.17). II pH 

ycnomrn M ➔ oo rrony,rneM: 

lim 
M➔oo 

F 121 (r, k 
2,M 

... k )=Fl2) 
4 2,0 

+lim Q 121 
2 , 

M ➔oo 

rae 
FI 21 

- KOH0tJHbIH tJneH, a 
2,0 

Q (2) 

2 

_l_ In 
2 

M 
4m 

0 0 ) I (k +k -2m , , 
1 2 

(3.19) 

( 3.20) 

( 2) 
Q pacxoJlHTcsr norapmpMHtJeCKH. Ilepexoasr orrsrTb K x -rrpeacTaaneHmo, 

ner~o rronytJHTb KOHTptJneH, ycTpaHHJOIIUIH pacxOJlHMOCTb mrnrpaMMbI Ha ,, ,, ,, 
puc. 4 ( B cucTeMe KOopaHHaT, rae k + k -Ar = D ) : 

2 1 

A< 2>(x ,x )=a e 2fdx Jdx [m-4 ( -!-- -~)]o(x-x ):¢2(x)cjl(x) :In! _M_ I 
2 1 2 2 I 2 41 a xo ax O l 2 { 2 4m 

2 

(3.21) 

Iloao6HbIM o6pa30M MO}K0M BbitJHCnHTb MaTpiltJHhI0 SJI0M0HThI 8 13> n 8 14>. 
2 2 

BbrtJHcneHHsr 6yayT, KOHetJHo, ropaaao cno}KHee, 
( 3) 

aa rrepeHopMHpyeM ">,.r " - nuHmo. llnsr 8 

tJeM ansr 8 1:, • Ho B~er-

JlnH 5(4l 
2 

1 

T -r -1£ 
l 

1 

T -r -l £ 
l 

. 2 

' 2 

Hallo rronO}KHTb 

l 

T - T -l £ 

l 

l 

r-r -I c 
I 

+ 

14 

1 

(r-r-M-i€}
4 

l ' 

l 

( r -r - M-i £ ) 
6 

I 

B KatJeCTB0 rrpuMepa MQ)!(HQ IIOKaaaTb, tJTO .KOHTptJneH 
. . . 

Al 3} ( X 'X ) . ycTpaHHIOIIIIlH 6ecKOH0tJHOCTb )lliarpaMMbI Ha pnc. 5, lIM00T 
2 I 2 ,.- ,.· 

( B cncTeMe KoopanHaT rae k .:.. >,. r = 0 ) anii. , J I 

(3> a 
A (x ,x )=a efdx fdx [a(-,-- -

a a2 a2 a3 a3 

-. -) +b (-. -+-.-)+c(.--- ~-)+ 
ax O axo2· axD2 axJ3 axD3 

2 · I 2 3 . I. 2 ax D
1 

' 2 I 2 ' l ' 2 

( 3.22) 

a4 
+ d (--+ 

a 4 ; 
)+fl8( x...:x ): ¢(x)<{l(x) 

I 2 I 2 

rae 

axo4 ax 04 

a = 

b 

...fil._ In 3 I M 
2 m 

~(~) 
2 m 

343 In + --2 

1(~)2 
C =- 2 m ' 

d _l(_M_) 
2 m 

f -( ~) + ~ ( ~) 
m 4 m 

M 
m 

\ + 4:15 ( -~-1 ) 
2 

2 m 

( 3.23) 

B aaKnIOtJ0HlI0 MO)!(HQ IIO)ltJepKHYTb, tJTO crreumpnKa rrepeHopMHpOBKlI 

S -MaTplIUhl B p -rrpeacTaaneHlilI KaJlb!III0BCKOI'O, a lIM0HHO Heo6xo-

)lIIMOCTb rrepeHopMIIpOBKH TOnbKO nnmiil KBa3IItJaCTIIU, OtJ0Hh cymecTB0HHa, 

TaK KaK 0CTh OCHOBaHIIH rronaraTb, tJTO KBa3HtJaCTIIUbl HBnHIOTCH B orrpeae
/ 2/ 

neHJIOM CMbICne )llIH8MIItJ0CKIIM 3KBlIBaneHTOM rrpocTpaHCTBa-apeMeHlI 
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ABTOp 6n8I'O.ll8pliT .lllipeKUHJO 011H11 38 I'OCTerrpHHMCTBO .BO BpeMSI ero 

rrpe6bIB8Hlist B Ily6He, coTpy.ctHHKOB flT<t> n oco6eHHO B.f.K8.llbIUieBcKoro 38 

rrpeano)KeHne TeMbI aToil: p860TbI H rrone3Hbie o6cy*.lleHHst, 8 T8K)Ke C.M.Emr-
• 

ceeB8 38 ITOMOUih B ITO.llI'OTOBKe pyKOITHCH. 
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