NRBEM Y, B8 BB 08(19874108) MR hYaES
Applied Mathematics and Mechanics HRKH KM HIK

i #2318 ip oh—JE B Fh By Chandrasekhar
H-AEMNEENEE

w B &

(PNKFHFER, 1986 F8 1 18H HeED

wm =

AN IEBEEP—RE RGN Chandrasekhar H-J52 (7 CL0, 11H)FHEHMBER
BIET LB, ARERGHAMER TSI~ LR

— 5 ®

R P FEBEICH, Ty -RBHE R Chandrasekhar H-FRAGIEL LR
TR ER D EENER.

H(t)=1+H(t)j: t‘fiss) H(s)ds (1.1)

ET bR RN, R 2 B R R T AR A iei ULl 1~
107).
AXKBEREEBUNSLHT, it Tm -L Bz Chandrasekhar H-J5
H<t>=1+H<t>j:K(t, s>¢<s>H<s>ds+j:P<t, sy H(t), H(s))ds (1.2)
FEC0, 1R ERBIFEERB. AXWERYCGEMERT S X[ 1~9]h iR,

R < S 12

LAEEATACI0, 11R[0, 1] L4 &ES R Banach |/, HEHKI-loEX K

lujc= max |u(?) ]|
0<e<1

BATHAC.L0, 11RCL0, 11 IERE K mE, HAC 0, 1], 0<a1 K [0, 11 LHRA

T 4t 80—~ P SEE S BB B ¥y Banach 2 ),
wp [BO—US |

t,oct0,1  |E—s|e

C*L0, 11 LmEHl - lo°&T RNEX:

* mEHEREMFEEETHGRE.
859



860 % B
lutoe=Tulo sup "7
X1 #(X, HR-FENERETH, ARXWE—HRSE. RO
vx(A)=inf{e20: AR F AR T HB<cMETLEE}
AAWMAERERE. MR f BRBRXPOERENXNOH RENEEBE, EFEE K kelo,
)/ --NERE ACXE
Px(f(A)<kyx(A)
M f X Lk-BESR S, B o<h<Any, M f X L™ REEHEMmE.
3111 g ARBanachi{ B FHE, &T: A>BEHTREXWHET.
Tx=x,+KxLx
Hi €8y L:A->B @R |Lx—Ly|<blx—yl, Vx, y€A4, Wi b>0 RE—-FHiFEH K
A->BREHT. &
a=:{1£)|[Kx||<oo

Ha-b<1.MT: A>BR™KEEHME.
313U g {H.(D},., £C[0, LIhE -HaDNER—-RERUES, # F 7 o€
0y 1)y HBME-—n=1, 2, =, KH.(HEC*[0, 1], T BAKH.(D},., # C*[0, 1]

FTEHCh —BE R, WKE D->Clo, 11MEET.
B33 @ AR Banach 5RIXy A RANE, TRA-AVWTREERESME, W T &

ANH ARG .

= oy A5 e TR or B

AR RAVH R ETT R L 2 Sy, K, PlfET o 4 .
(1) P:[0, 11x[0, 1]XR*XR*>R, H
| P(ty sy uyy 0 )—P(t, sy 4y, 0)|<p |8, —u:] +v2|v,—0;]
t, s€[0, 1], u; vi€RY, i=1, 2
sup [P, s, uy, v)[<<e

tg€(0 11, uv R

1
4(1+¢)

() oK@, s)<1, (t, s)E0, 1]1x[0y 1]
K(t, s)+K(s, D=1, VY, s)E0, 11Xx[0, 1]
sup IK(z‘ ,S)— K(tz, s)l<

t 4y, 8 00,1) |t —t]e
TR @A P, K, yBELHC(D~D .4
ﬁ=‘(:¢(3)ds, p=1+e
MSHERH R T 2 & 80> 0F1r>0.
() 8,86y, (13(%+vz)<1

(1) $M>0, t€f0, 11, B (¢(3>ds<

a€(0, 1)



ﬁ?’égﬁ I:Frlr—gsﬁ.f)t?;bE}gChandrasekharH—jﬂgﬁZ B@ﬁ-i{ﬁ@& o 861

Hrf 61=é<(1—A/ 1—4Pu s 5z=;(1+~/1—4ﬁu);

(V) B6,<r<po,.
HED; WEEFROA.2 MR, Hih
D;={HMED;, |H]o<r}

(D]
D,={H®e€C,[0, 1], S:K(t, )P(s)H (s)ds<{1—6}
iE EFRA.DERTHEOER,

jP(t s, H(t), H(s))ds
H(t)—w Jo S
jK(t, s)v/:(s)H(s)a’s

HEINEFT:TH=KHLH, HWK, L5RIEXH.

KH(h= - — —— 1 o (*)
—j K(t, $)g(s)H(s)ds
L]

3.1

LH(t)=1+rP(t, sy H(t), H(s))ds (%)
FRG. D FER 0
H=TH G.n
BORBI RO DEHRTRT WA E. BRD;R C.L0, 1IhmIEEmMlig, H3IE3 RE
T RD; >Dy R ESE. Hit, RIVEEKRD;>Clo, 1IMERT.
BEL L, #{Ha},., CDIRE—FF, REXGMT,

1
gn<t>=joK<t, PO H()ds, n=1, 2, -

A
sup Ign(t) gn(tz)l <§ sup ,J;K!t S)_']\ (tZIS)[ ‘(IJ(S)H,.(S)dS
hohefoa]  Ih—h] 0 4;,:€[0.1] |t~
<i-r-s
Hrp Ma t f .,IK(tn $)—K (1 )|
ty, h SG[U 1] |t — Zl
& ]
\KH o= IKHolo+  sup | BH2D—BH. )]
h.€[0.1] [t —1]
1 1 IK(tlls) 1<(t213)l
Sste el 1]j T PEOHds

<(13 +612"M'f',3
s E2mKRD; >Clo, 1IMEHETF, Bf

sup ﬂKHllo\a (3.2)
HeD|



862 7 % R &

BEHEATFL. HEKCDA
ILH,—LH,|c=max

1
jo[Pct.s,Hmt), H(s))—P(t,s, Hy(t), Hy(s)) 1ds

<('))1+Y2)”H1—H2”09 VHH HZEDE (3.3)’
WLED;>Cl0, 1] F@LipschitzEF,
TiEMHeD:ny, THeD:;, MBEILMKHED: 1, &H

JP(s u, H(s), H(u))du

(1) jK(f s | 3 ds<1—3
[K(s u)tp(u)H(u)du

(2) ITH)e<r
BuECL)RRr. EER, #H
. +"1P(s,u,H(s),H(u))du
SK(t,s)w(s) Ao ds>1—0 (3.3)
0 1—j0K<s,u>¢(u>H<u)du ,
{HE LR R
<(§£K<t,s)¢<s>(1+e>ds<guﬂ (3.4
H(3.3)f1(3. ) {Fup>d—-86, H
—84+uf>0 (3.5)
AT G5 MHBIRA=1—4up>0, KA
A I T

K 5XTF OB KIEART E. BT IERD R,
THE(2) R, &HERA

\TH | e>r (3.6)
HEHE
l jP(t s, H(D, H()ds J e
| TH|¢=max '@ - - <1 —pr 3.7)
R JK(S t)w(s)H(s)ds
B (3. 6) M. B +e>r—pr?, B
pri—r+p>0 (3.8)
W H
r ATV LB g TPV LB a1 g ot
28 28
rac 2ﬁ , YA=1—4fu=0Kf

XX 5EBEEFr uBREMRTE. BT EEMRKY. BRESIETED; >D;mhi.
FRHGB,2), 3,3), £FHE(F)R3IE 1 QTRD; D™ KEEEmSR. HoIESATE



TR E LR~ KR Chandrasekhar H-JiR2 i IFF E M T2 7 863

Dih RS EH (D), THEARS EH(HED AN RF(1.2)%EC.[0, 1]#15'1:-1551%
EHEE .,

Wb, % B 8 i

T2 WHHP, K, pHEAHROKECD, (D, (D). BREKPS, s, 4, v)
%Fu, vRRRN, HEWHERHE

jﬁK0swu»H%taLnyk>m vi€Lo, 1] (4.1)
BH(D=1, HEX
H,,,=TH,, n=0,1,2, (4.2)

MFEFRHHa ), CD — B FHRA. DNE—RH(HED], B dfry B EEmE1
HE & (D RIE BV,

i BTFERH(HED;. BRER 1 Wil REMT 2D »D ™ k& E RS,
B 5 A={H.},.,=D;, TiEAEHESEEQ, 1), #E

yo(T (A))<<kyo(A) (4.3)
Hrppe®C[0, 1T EWIEEHNE. BERA={HIUT D, HAH
yo(A)=max{ye({H,}), pe(T(A))}=yo(T(A)) 4.9

BT OB B ye(AD=0, B AR D}t y— xR E . WH £ {(Ha),, FE—FF)
{Hn } B K TR AHNED;, TIEBMTFR{HIED; F—HBBRT Heo AL, &
11 R Z

H., >H., n=0, 1, 2, - ’ (4.5)
EIWT. X b, Yn=00, HU.DF

+5:P(t, sy 1, 1)ds>1-—J:K(f, 8)P(s)ds
WHE

JP(f s,1,1)ds
0 - ,w,,.,;>1--H 1)
jK(z‘ s)P(s)ds

W (4,5)%n=0pL. B (4.5)% nar, BIE
H.>H,_; (4.6)

TiE(4.5)xfn+1th iy (Ha >H,a) o BEE, B
J-P(t s, H,(#), Hy(s))ds

H,@=

TH,=H,,,=——- e
jK(f s)t/:(s)H (s)ds
jP(t s,H, (OF H (s))ds jP(t s,Hq. 10N H,._ 1(3))d3
Hy, —H,= . - .
jK(f 8)¢(s)H (s)ds [K(f s)¢(s)H,. l(s)ds
N
= FE “.7



864 S A A
Hh
1 1
E =(1—L K (t,5)p(s)H o(s)ds) (1 — [OK(t,s)ws)Hn_l(s)ds) (4.8)

N=jl[P(t,s,H,.(t),H,.(s))-P(t,s,H,._l(t), Ho_(s))]ds
0
1
+LK(f,S)¢(S)[H,.(S)—H,._I(S)]a’s
—r P(t,s,H,,(t),H,.(s))a’s-le(t,s)w(s)H,._l(s)ds
0 0

1
+LP(1‘,s,H,,_,(t), H,._l(s))ds-J'lK(f,s)w(s)H,.(s)a’s (4.9)
0
BAHa(t), Hoo(DED;, ME>0. Foh, HEHEXRY, L. OBOUNITASHE A,
1
N=(1+§0P(f,s, Hn—l(t)9 Hn—x(s))ds)'“:K(t.S)w(s)[Hn(s)"'Hn—l(s)]ds

1 1
(1= [ K9 Hai()ds ) [ [PCt,5, Hatt, Ha(s))
0 [

—P(t,s, H,_((t), H,_,(5))]ds (4.10)
HPHREERE, REARESERE, G105 E ZBdER. XA
H,>H, >-->H,=1
Hrp

1
1+[P(t,s,H,._1<t), Hooy(s))ds
Hup=

1~51K(f,8)¢(8)H,.-1(8)a’s
[1]

&
1 1
1+j Pi,s, H, (D), H,..,l(s))ds>1—j K, s)9(s)H,_ (s)ds>=>6>0
[1] 0

B4 10RERE-FHRIEAN. KHA.DHE
Hn+1>Hn
MG {H .}, FED W — Bk ST H (HED].

A=

1+rP(t,s,H,.(t), H.(s))ds
H, (H= - "% : :
I—JOK(t,s)tp(s)H,,(s)ds

0

Hyt)y= - R

1
1+J' (t,s, Hy(t), H,(s))ds
l—LK(t,s)w(s)H*(s)ds

HH L (ORTGTRA.DE DR fg, .
E AR N EE AR R T SIX (I~ S BB R.



[1]
L2]

£s]

(4]

(5]

[e]

71

fel

[e]

[10]
L[]

[12]

TERgH—KAR M Chandrasekhar H-FRMIFERLER 865

8 £ x M

Chandrasekhar, S., Radiative Transfer, Dover, New York (1960),

Legget, R, W., On certain nonlinear integral equations, J. Math, Anal. Appl.,
57 (1977), 462-—468,

Stuart, C, A, Existence theorems for a class of nonlinear integral equations,
Math, Z,, 137 (1974), 49—66,

Hively, G, A., On a class of nonlinear integral equations arising in transport
theory, S1AM Math. Anal,, 9, 5 (1978), 787—792,

Cahlon, B, and M, Eskin, Existence thcorems for an integral equations of the Chan-
drasekhar H-equation with perturbation, J, Math, Anal, Appl., 83 (1981), 159—
171,

XA, AEEBEEH- SRR T TR AR ME, BB R, 1 (1982) , 4—8,
MR TERSh—KERERA FEGETI, ROEWEA R, 4, 4 (1984), 393—398,
Legget, R, W., A new approach to the H-equation of Chandrasekhar, ST AM Math,
Anal., 7, 4 (1976), 542—550,

Busbridge, I. W., On the H-function of Chandrasekha-, Quart. J. Math,, Oxford
Ser., 8 (1957), 133—140,

WRE, <CBATE>, TR (1986),

Istratescu, V. 1., Fixed Point Theory, D. Reidel Publishing Company, Holland
(1981),

Friedman, A, Partial Differential Equations of Parabolic Type, Preuntice-Hall,
Englewood Cliffs, N. J.(1964),

Existence Theorems for a Class of Chandrasekhar H-Equation

with Perturbation in Transport Theory

Zhang Shi-sheng
(Department of M athematics, Sichuan University, Chengdu)

Abstract

In this paper, the existence and approximation theorems of positive solutions in

space C[0, 1] for a class of Chandrasekhar H-equations with perturbation in trans-

port theory are proved. The results presented in this paper improve and extend some

recent results in [1~9].



