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Existence and Uniqueness of Positive Solutions for
Singular Nonlinear Boundary Value Problems of Elliptic Systems
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Abstract. Using mixed monotone fixed point theorem in the cone theory, we studied Dirichlet boundary value
problems of nonlinear elliptic systems with singularity, obtaining the existence and the uniqueness of positive
solutions for nonlinear elliptic systems, under conditions of the nonlinear terms being mixed monotone.
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gig bmmrhe (21, A
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-Av=o0,(u+v)? +p,(u+v) 2, FEOQN,
u>0, »>0, TOW,
u=v=0, 1 00 I,
Hro,,p,,p;, Fl g, ZIEHE, Hp,,q,€(0,1),i=12.
FAF(H,) F(Hy) BRI, Hop,q e (0,1), ATRIRIESME (Hy) . M40 <r <1 B,

fﬂsof’(x)dx <+ WAL AR, WHREO0 < q < I/N (G =1,2), WIEEM L > N, BH

(24)

[0 () Ve <+ oo WS, BOAAECH,) BOAZ, (G, PSR 1 R B (24) 49— 4 .

& £ X M

1 ] Adams R A. Sobolev Spaces [ M]. New York: Academic Press, 1975.

[ 2] Gomes S M. On a Singular Nonlinear Elliptic Problem [ J]. SIAM J Math Anal, 1986, 17(6) ; 1359-1369.

[ 3] Dalmasso R. Solutions D’ équations Elliptiques Semi-linéaires Singulieres [ J]. Ann Mat Pura Appl, 1988, 153;
191-201.

[ 4] TLazer A C, Mckenna P J. On a Singular Nonlinear Elliptic Boundary-Value Problem [ J]. Proc Amer Math Soc, 1991,
111(3) : 721-730.

[ 5] SHI Jun-ping, YAO Miao-xin. On a Singular Nonlinear Semilinear Elliptic Problem [ J]. Proc Roy Soc Edinburgh; Ser
A, 1998, 128, 1389-1401.

[ 6] Usami H. On a Singular Elliptic Boundary Value Problem in a Ball [J]. Nonlinear Anal; Theory, Methods & Applica-
tion, 1989, 13(10) . 1163-1170.

[ 7] Wiegner M. A Degenerate Diffusion Equation with a Nonlinear Source Term [ J]. Nonlinear Anal: Theory, Methods &
Application, 1997, 28(12) . 1977-1995.

[ 8] Crandall M G, Rabinowitz P H, Tartar L. On a Dirichlet Problem with a Singular Nonlinearity [ J]. Comm Partial
Differential Equations, 1977, 2(2); 193-222.

[ 9] ZLair AV, Shaker A W. Classical and Weak Solutions of a Singular Semilinear Elliptic Problem [ J]. J Math Anal Appl,
1997, 211(2) . 371-385.

[10] Hern’ andez J, Kar’ atson J, Simon P L. Multiplicity for Semilinear Elliptic Equations Involving Singular Nonlinearity
[J]. Nonlinear Anal; Theory, Methods & Application, 2006, 65(2) : 265-283.

[11] Hern’ andez J, Mancebo F, Vega J] M. Positive Solutions for Singular Nonlinear Elliptic Equations [ J]. Proc Roy Soc
Edinburgh: Ser A, 2007, 137, 41-62.

[12]  FORY. ARt trh i ik [M]. Bre . IARRAEOR H R, 2000.

[13] LEI Pei-dong, LIN Xiao-ning, JIANG Da-qing. Existence and Uniqueness of Positive Solutions for Singular Nonlinear
Elliptic Boundary Value Problems [ J]. Nonlinear Anal; Theory, Methods & Application, 2008, 69(9) ; 2773-2779.

[14] Brezis H, Nirenberg L. Minima Locaux Relatifs a C, et H,[J]. Comptes Rendus Acad Sci Paris, 1993, 317. 465472.

[15] Ladyzhenskaya O A, Ural’ ceva N N. Linear and Quasilinear Elliptic Equations [ M]. New York: Academic Press,

1968.

TAL Yo 4. R T



