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IT ony'!eHHe rrpe.oenbHoro ( rrpa h __, () ) KBa3aKnaccH'leCKoro BbrpaiKeHHSI 

.OJISI K09~~HUiieHTa OTpaiKeHiiSI '!8CTiiU OT IIOTeHUii8J18 1 38.08BaeMOI'O 8H8JIHTH'!eC

KOll B aeKoropoii o6nacTH apryMeHTa ~YHKUHeii V ( z ) , rrpe.ocTaBnsreT co6oii 

neCbMa CJIOIKHYID MaTeMaTH'leCKYID 3a.Qa'ly. 8TOMY BOIIpocy IIOCBSimeH psr.o 

1iCCJie.OOB8Hiill /l-7 / 1 pe3yJibT8Tbl KOTOpb!X IIOJiy'leHbl C pa3JIH'!H0ll CTeiieHbiD 

MareMaTH'!ecKoii cTporocTH. B aacTosrmeii pa6oTe rrpe.onoiKeH MeTo.o, .oaiDmHii 

IIpliHUiiiiii8JlbHYID B03MOIKHOCTb Bbl'!HCJIHTb IIOIIpaBKH K OCHOBHOMY 9KCIIOHeH

l.lH8JlbHO MaJIOMy '!JieHy B Bb!paiKeHHH .OJISI K09~~HUHeHTa OTpaiKeHHSI H TeM 

CaMblM OUeHHTb TO'!HOCTb KB83HKJ18CCH'!eCKOI'O IIpH6J1HIKeHHSI. 

r.oe 

P accMoTpHM o.oaoMepHoe ypasHeHHe Wpe.oHHI'epa 

1/J"(x) + _l_ p 2 (x) r/1 (x) = 0, nz 

p(x) =v2m[ E-Y(x) l 

( 1 ) 

(2) 

Ey.QeM rrpe.orronaraTh, 'ITO ~YHKUHSI p ( z) semecTseaaa (p 2
( x) > 0) BCID.OY 

Ha BemeCTBeHHOH OCH X = Re Z C rrpe.OeJibHbiMH 3H8'1eHiiSIMH p( Z) --> p 
0 

IIpH 

Z ·• ~"" , o6na.oaeT HyneM a -OI'O IIOpSI.OKa B TO'IKe Z o ( a T8K/Ke B KOM

IIJ1eKCHO-COIIpSI1KeHHOM TO'IKe Z 0 ) 1 B OKpeCTHOCTH KOTOpOll IIpe.OCT8BHM8 

CXO.OSimHMCSI pSI.QOM 

a f:3 
p(z)=c (z-z) +Cf:3(z-z) +···, O<a<f:3, 

a o o (3) 

a aHaJIHTii'IHa B rronoce \lm z \ < lm z 0 • 
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l1cnonhayeM MeToa ¢>aaoBhiX ¢>yHKUHii /8/. B oTnH'IHe oT paccMoTpeHHoro 

paHee X/ ( /8/, ~Tp, 176) noaxoaa, rae B K8'1eCTBe 083HCHbiX ¢JyHKUHll Me-

~ Toaa ynoTpeonsinHCb H3BeCTHhie KB83HKnaCCH'IeCKHe Bbipa)!{eHHH p- (X) exp X 

x( ~ (p( X) dx J,oyaeM HCnOnb30B8Tb ¢JyHKUHH, aoCT8TO'IHO XOpOlllO annpOKCHMH
;9/ 

py!OlliHe TO'IHy!O BOnHOByJO ¢JyHKUH!O He TOnbKO BaanH, HO H BOnH3H TO'IKH 

noBOpOT8 Z 0 , Y aoOHO npH 3TOM nepeiiTH K apyrHM IIepeMeHHbiM1 nonO)!{HB 

X 0 npOH3BOnbH8H TO'IK8 H8 aeftCTBHTenhHOll OCH): 

u 
1 
1i 

X 

z 

f p(z'}dz', 

0 

¢(u) =vp(z) 1/J(z) 

(4) 

(5) 

8 HOBbiX nepeMeHHhiX ypaBHeHHe ( 1 ) npHHHMaeT BHa: 

2 
d ¢(u) 

+[1-Q(u,n)l ¢(u) = 0, 
du 

2 
(6) 

rae 

Q(u,'h)='hz 
2p"(z)p(z)-Hp 1 (z)] 2 

(7) 
4 p 4 (z) 

YpaBHellHe (6) HMeeT OOhi'IHhiii BHa ypaBHeHHSI illpeaHnrepa c noTeHUHanoM 

Q ( U, 'h ) , 38BHCHlliHM OT napaMeTpa 0 
nerKO BHaeTb 0 'ITO B TO'IKe U 

¢JyHKUHSI Q(u,'h) 

xi 

u 
l 

" X 

zo 
f p(z)dz 
0 

o6naaaeT nonJOcoM BToporo nopSiaKa 

(8) 

3aMBTHM 1 qTQ B npasoA qaCTH TQqHoro ypBBHBHHSI (18,9) pa60Thl /8/ cae
naHO He060CHOB8HHOB npeHe6pemBHHB BTOpblM qneHOM 1 cneaCTBHBM qero S!BH
nOCb HBIIp8BHnhHOB OnpeaeneHHB npea3KCIIOHBHUH8flbHOPO MHO)!{HTBnSI anSI 

K03~~HUHBHT8 Haa6apbepHOPO OTpameHHSI, 

4 

I 
l 

Q( u, 11 ), _ a (a+ 2) 
4(1 +a) 2 

{3-a ~a 

1 [1 ... ~( ) l+Ci -- +II u-u c 
( ) 

2 o a u -u
0 

c f(a,f3)+···+], 
(3 (9) 

1+{3 
l+a 

rae o5oaHa'leHo 

(3-a 

f(a,f3)=2(l+a) l+a a+f3 +3a (3-3a 2-(3 2 -4 

a (a 1-2 ) ( 10) 

CneayJOmHe 'lneHbi paano)!{eHHH ( 9) HMeJOT 6onee BhiCOKHii nopHaoK ManocTH 

no BenH'IHHe napaMeTpa 1i • DosToMy ¢>yHKUHSI 

q(u, 1i)=Q(u,1i)+ 
a (a+ 2) 

4(l+a) 2 
(u-u ) 2 

0 

( 11 ) 

npeaCTaBnSieMaSI B OKpeCTHOCTH TO'IKH 

TenbHhlM CTeneHSIM BenH'IHHhl Tt 
u n CXOJ:IHlliHMCH pHaoM no nonO)!{H

o6pamaeTCSI B Hynh DpH n = Q 

Q ( U, 0 ) = 0, CneaoBaTenbHO, KB83HKnaCCH'IeCKOe npHOnHmeHHe COOTBeTCTBy

eT ManOCTH Q ( U, U) 1 H MO)!{HO HaaeSIThCH pa3BHTh s¢¢JeKTHBHY!O TeOpHJO 

B03MyiUeHHll ITO STOll BenH'IHHe. 

CooTBeTCTBeHHo B Ka'leCTBe 6a3HCHhiX HnH sTanOHHhiX ¢YHKUHii BbiOH

paeM aBa nHHellH0-38BHCHMb!X perueHHH 

ypaBHeHHSI 

(I) 

¢(u)=v-"-(u-u )H 1 
l 2 0 

( u - u ) ' 

¢(u)=v 
2 

~ 

?. ( 1 ~ q_ ) 

( 2) 

_::._(u-u )H 1 (u-u) 
2 0 --- 0 

2 ( J+a) 

d2¢ 

d u 
2 

+[1+ a(a+2) 
(u- uo)z l ¢(u) ,, 0 4(1+a)2 

(12) 

( 13) 

CneaySI MeTOLIY ¢>aaoBbiX ¢YHKUHii 
181 , npeAcTaBHM ¢YHKUHJO ¢ (u) B BHae: 

¢(u) =A(u)¢
1
(u)+C(u)¢ 2(u) ( 14) 
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H H8110~HM AOIIOIIHHTellbHOe YCIIOBHe 

-~=A(u) 
· du 

d¢, +C(u) 
du 

d ¢2 
du (15) 

Torna, Y'IHThiBaH, 'ITO orrpenenHTenb BpoHCKoro nns ¢YHKUHil: ( 12) paBeH 

~- ¢ ( u ) . '¢ ( u ) - ¢ ( u ) _d - ¢ ( u ) = i ' 
du I 2 I du 2 

IIOlly'IaeM ClleAyiOJUYIO CHCTeMy ypaBHeHHil: rrepBOI'O IIOpHAK8 Al15I <fla30BbiX 

<flyHKUHil: A(u) , C(u) 

~-iq(u,fl)¢ (u)[A(u)¢ (u)+C(u)¢ (u)l. 
d U 2 I 2 

(18) 

~=iq(u,fl)¢ (u)[A(u)¢ (u)+C(u)¢ (u)l. 
d u 1 1 2 

AcHMIITOTH'IeCKHe Bhipa~eHHH <flyHKUhil: ¢ (u) , ¢ (u) rrpH U->+oo paBHh/10/ 
1 2 

rr 2 +a 

¢ (u)"' e 
1 

I (u -u -----) 
o 4 I + a 

(17) 
" 2+ a 

-1 (u -u -- ) 

¢ (u)=e 0 
4 1+;-

2 

ACHMIITOTH'IeCKOe rrpH Z -> + 00 Bbipa~eHHe Al15I BOIIHOBOil: tPYHKUHH tP ( Z ) 

HMeeT COOTBeTCTBeHHO BHA: 

tP-(z),A(+oo) 1 

v' p 0 

rne 

ll J 

I I 
--(p z+fl) 1 --(p z+fl) 

e 'h o +C(+"")--e 'h o 

v'~ 

rr 2+a 
[p(z)-poldz-pozo-4 1+a 

6 

' (18) 

(19) 

~I" i 
i 

',,, 
':.\ 

~ ,. 
J \ 

•: 

i 
I 
,'i 

i{ 
l 

ITycTb rranaiOJUHe 'IaCTHUhi ABH~YTCH cneBa HarrpaBo no ocH - x • YcnoBHe 

OTCYTCTBHH OTpa~eHHOil: BOIIHbl 38 IIOTeHUH8llOM, T.e. IIpH X->+ oo , 03H8'I8-

eT, 'ITO H8'I8nbHbiMH YCIIOBH5IMH Al15I ypaBHeHHil: ( 16) HBIISIIOTC5I: 

C(+ oo) =0, A(+oo)= A+. 
(20) 

ITocT05IHHYIO senH'IHHY A+ B CHny OAHOPOAHOCTH ypaBHeHHil: (16) MO~Ho 
IIOIIOlKHTb paBHOil: 1. 

<l>yHKUHH cp ( U) , cp (u) - OAH03H8'IHhie 8H811HTH'IeCKHe tPYHKUHH B 
I 2 

KOMIIlleKCHOil IIIIOCKOCTH rrepeMeHJDil H C paape30M BAOllb IIOllynpS!MOH -""<U-U <0, 
0-

Hac HHTepecyiOT BenH'IHHhi A(-oo), C{-oo), orrpenen5IIOJUHe Kos¢-

<PHUHeHT IIpOXOlKAeHHS!. JleiiCTBHTellbHO, aCHMIITOTH'IeCKHe BbipalKeHHSI <flyHKUHil 

cp l (u) , cp 2 ( U) IIpH U->- 00 COOTBeTCTByiOT 3Ha'IeHHHM KOpHSI yU- U o H <flyHK

UHil: faHKellSI Ha HHlKHeM 6epery paapeaa /
10/, BCileACTBHe 'Iei'O HMeeM: 

rr 2-ra rr rr 2+a 
Tf l(u-u -- --) -1-- -l(u-u ---) 

,~.. ( -I rr ) -1 -2- [ 2 r- TT o 4 I+ a 2 (I +a) o 4 I+ a ] 
'1' 1 e u "'e \...US e + e e , 

2(1 +a) 

(21) 
Tf Tf 

¢
2 

(e -trr u)"' e -t-2-(~ "'2(1'; a I 
l(u-u _..!!_ 2+a ·0 ---) 

e 4 1 +a 

Kos¢<PHUHeHT oTpa~eHHH1 O'IeBHAH01 paBeH: 
IT 

R= 

1--
1 A (- oo )2 ~ -"- __ C ( -oo) e 2 ( l+al 12 

2(1+a) -41m u 
0 

e 
1 A (- oo) I 

2 (22) 

B rrpeAenbHOM Clly'Iae 'h = 0 , KOI'A8 B ypaBHeHHHX (16) MOlKHO IIOIIOlKHTb 

Q ( U, 0)=0, HMeeM 

~ 
A(-oo)=A(+oo)=l, 

C(-oo)=C( +"" )= 0, 

(23) 

/4/ 
TaKHM o6pa30M 1 Mbl IIpHXOAHM K H3BeCTHOMy OCHOBHOMy 'IlleHy B KB8-

3HKI18CCH'IeCKOM IIpH611HlKeHHH AilS! K09<fl<fJHUHeHT8 H8A6apbepHOI'O OTpalKeHHSI: 
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R ~4Cos 2 1T 

KB, 2(1+al 

z 
4 0 

e-~-lm J p(z)dz 
xa 

Koa$$HUHeHT rrpoXO*AeHHg paseH 

lA (+"" l I z 
D~ -----

I A(-"" l lz 

TBK ~TO B paCCMaTpHBaeMOM rrpH6nH*eHHH 

D ~ l 
KB. 

(24) 

(25) 

(26) 

DorrpaBO~Hhle ~neHhl K rrony~eHHhlM KBB3HKnaCCH~eCKHM BhlPB*eHHHM 

(24) H (26) Ang K03$$HUHeHTOB HaA6apbepHoro OTPB*eHHH H ITpOXO*AeHHH 

MoryT 6hiTb Bhi~HcneHhi H3 ypasHeHHH (16). H ecMOTpH Ha 9$$eKTHBHYJO Ma

nocTb BenH~HHhl Q ( U ,"h) ITpli 'tJ-> U B HerrocpeACTBeHHOH 6nH30CTH K TO~Ke 

liOBOpOTa U
0 

OHB MO*eT ( !Ipli (3 < 2 + 3 a ) o6naABTb OC06eHHOCTbl0 1 ~TO 

IIpliBOAHT K 60nblllHM rrpaKTH~eCKHM TPYAHOCTHM IIpH Bbi~HCneHHii IIO!IpBBOK, 

3TH pac~eTbl HBnHIOTCH CBMOCTOHTenbHOH MaTeMBTH~eCKOH 3BAB~eil:, 

AsTop rrpH3HaTeneH C.C. feplllTeil:Hy, B.n. Macnosy, M.B. <PeAOp!OKY 

H E.C. <PpaAKHHY aa rrone3Hhie aaMe~aHHH. 
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