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Abstract

In this paper, by using a new fixed point theorem to study existence and uniqueness

of positive solutions for a class of quasilinear differential systems with parameters

,U/

—((@)P=) = Af(t,u(t), v(), te€(0,1),
()17 = pg(t,u(t), v(t),

u(0) =u/(1) =0,

v(0) ='(1) =0,

where f,g : [0,1] x [0,4+00) x [0,+00) — [0,4+00) are continuous, A\, and p are positive pa-
rameters, we establish sufficient conditions for the existence and uniqueness of positive
solutions to this system for any fixed A\, u > 0. Finally, we give a simple example to

illustrate our main result.
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1. T4

oy Z UK 2 1 ] T H R e B, RSl A, F2, B SERRAT R S8 R VF 2 R T
HR B BT 5N 5 2R Y, R 2 2 AATH EAL. JoHR WV R Gl e R, EAEY)
g R EARAT R I N 3 A ] SCRRIRATTRTE, X TR Rl o) 2R GE K BT TEAT N
b [1-8]. FEICHR (9], ¥ EAREE AR AN EH = 38 Bt 78 [ & p-Laplacian A1— B S0 77 2

_((u/)p_l)l = f(tv U, u’)a te (07 1)7

w(0) = w/(1) =0 N

LR MAAAENE, 2T ERAE A AL K A XG 2] T IR AN Hdp > 1, f € C'([0,1] x
R+ 2 R+’R+)(R+ = [0,00)),’LL € 02([05 1]7R> N Cl([oa 1]7R>7t € (09 1)
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FESCHR [10]94, B EMA AN s F6 8O0t 72 1 o R 4

{—«%W1Y:jxmm,wu@,te(an, o)

u;(0) =ui(1) =0

2RO AFAENE, 5 (1.1) A EE, (1.2) 00O ) A2 A AN 45 2ON AR GRE B 15 31 1E 8 60 A7 72 1,
n>2,p;>1,feC(0,1] xR, Ry)(i=1,2,...,n, Ry :=[0,00)).

BRIAESCHR (8], M S MRS AR AN sl 45 80wt 78 1 I 2Rkl R 4t

w)P) = ftu(t),v(), te(0,1),

((u')
_((Ul)q_l)/ = (tvu(t)av(t))a te (07 1)7 (13>

IEMRRIAEAENE, SR (1.1), (1.2) AFEASE, £ (1.3) Ho R 5T 35 5N ek 2O 55 0 115 2
BN, Hod pog > 1, £, g:[0,1] x [0, +00) x [0, +00) — [0, +-00) E4E.

A& (1.1)-(1.3) R kZH, BHAAS) S8 BB M RS LA, % B
R JE A, A SO AN B) 8 BEBT T & IS S BRI AL R R 4t

—((W)Ph) = Af(tu(t),v(t), te(0,1),

— ()11 = pg(t, ult), v(t)), (1.4)
u(0) =u/(1) =0,

v(0) =2'(1)=0

IEMRIAAAEME—E 2 p,g > 1, A, u >0, f,9:[0,1] x [0,4+00) x [0, +00) — [0, +00) FELE.

2. IR

AL T g SR B

EN 2.1, [11] % (B, ]].]]) /25 Banach %/, P € E &AM, W% P2
(i)Vpe E, M X>0,#H \p € P;

(i1) # —x € P, Wl 2 = O, i Op #& Banach %/ E HHETLE.

E N 2.2, [11] % (E,||.||) #&5& Banach %[0, P € E & — 1, 4 Vo,y € E,y > i), NI
y—x € P.

EX 2.3. [12] fnFis 2

WHK P e E & IERHE.
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BN 2.4. [12) H Va,y € B, v <y, H Av < Ay, WHK A ZIEHT.
EXEFEMRR x ~ Y, R A7 15 2L a,B >0, 1#15 ay < x < By. P, = {a? € B,z ~ h}, Hor
h > @E EJ

M P, C P. TR hy,hy € Pyhy,hy # Op, 2 h = (hi,hy) € P, = P x P, W P& 1ER4E, N
P, = (P, P) £ IF}4E.

W o ={p(r)e(0,1):o(r)>rre(0,1)}

5|38 2.5. [13] ph = {('LL,U) TS Phl,v € th} = Ph1 X th.

5138 2.6. [14] & P /& Banach %[0 E o) — D IERHE, XERK b = (hi,h) € P x P,
hi,hy # ©. 5T

A B:Px P — PRWHEY, HifLe NyI%t
(C1) FFHE 1,02 € D fH17

A(ru,rv) > o1(r)A(u, v), B(ru,mv) > po(r)B(u,v), r € (0,1),u,v € P;
(CZ) ﬁE (01702) € ph7 /@z%af A(CbCQ) € Phu B(Clch) € th'
l

(@) A: Py x Py, — Py, B: Py, x Py, — Pp,, BAFTE w1, v1 € Py, us,vs € Pp,, 7 € (0,1)
=l
&

r(v1,v2) < (u1,u2) < (vi,v2), ur < A((ur,u2)) < v1, us < B((ur,uz)) < vg;

(b) AERMEER N, p, TR (u,v) = AA(u, v), pB(u,v)) BHE—BIABN L (uky ., vEy ) €
Py, AT

E%ﬁﬁ@?‘)ﬂlﬁ,ﬁ (Uo,’Uo) € ph, HIF5

(unv Un) - (/\A<un—1a Un—l)a N’B(un—la Un—l))v n

1,2, ...

HH R [Jun — wka pll = 0, [lvn = vhsul] = 0, n — oo

3. FELRKEIERA

A T AE 2 8] /& 52 Banach Z5[6] E = €0, 1], V840N ||u|| = max{|u(t)| : t € [0,1]}, 04
P={ucE:u(t)>0,tc[0,1]},] PC E. HSMLIEMER N =11, P & IEM4E.
5E L
[|(w, )| = [ull + [l (u,v) € E?,
H E? = F x E 2% XAE FIRJEHCF 5L Banach 2¥[0], H P? C E2.

P, ={(u,v) € Ex E:u(t) >0,v(t) >0,t €[0,1]},
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M P, CExE,fiT PRAEME N P, =P x PREMHE £ Ex E LA FIIFRR,
%ul(t) S Ug(t), ’Ul(t) S ’Ug(t), t € [O, 1], I)_I\IJ (Ul, 'Ul) < (UQ, ’02).

W R4 (1.4) A= BACER 2 A

{u(t) = [UUY M (), o(r))dryp—tds,

t, 1 (3.1)
o(t) = [ (f. pg(r,u(r),v(r))dr)i " ds
e,
EX&D?%%Al, A22P2—>P,A1P2—>P2
Aq(u, = \P1 o 7, u(7),v(T))dr)P~1ds,
(u,0) (2) /()(/sf( u(r), v(r))dr)Pds
A2 9 - ¢t t 1 9 9 d q_ld 9
(u,0)(t) = / ( / g, u(r), v(r))dr)i~1ds
A, 0)(t) = (AP Ay (o, 0) (8), 17 Ag(u, 0)(£))- (3.2)
M Ay Ay P* > PFIA: P? s P*. SEONSUN R 5 (LA) B ATRRE S0 T80T 18 A 453 A1,

it
hl(t)_/ (1 s)P~1ds, hg(t)_/ (1—s)"'ds, t € [0,1],

SRRy (t), ho(t) > 0,t € [0,1], W] hy, hy € P.

i . ,
l; = mi 1—s)P7"ds, I, = mi 1—s)9""ds,
=iy 0 = gy [0
t t
L, = 1—s)P"tds, Ly = 1—s)9"ds.
=y f s = [0
EAR
lh < hi(t) < Ly, Iz < ho(t) < Lo.
ENEIERE S

IR 3.1.% hy, hy € P, R

<H1> f,g S C([O, 1} X R+ X R+,R+), E_ f(t,ll,ZQ) > 0, g(t, ll,lg) > O,t € [0, ].],

(Ho) f,g RTHE_FHE AT, IR 0 < w <us, 0< vy <wg, t€[0,1],
f(tiug,v1) < f(t ug,v2), g(t, ur,v1) < g(t, ug, va);

(Hs3) F#1E 1,02 € @, Yu,v € Ry, t € [0,1],7 € (0,1) f#15

Flt,ru, mv) > @V f(tu,v), g(t,ru, o) > 08 g(t u,v).
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(a) ﬁﬁ Ui, V1 € Ph17u27v2 S Phwr € (071)7 ,fi?%‘ T(UDUQ) < (u17u2) < (v17U2)7 H

//fTu 7))dr)P"'ds < vy,t € [0,1],

u2§/0(/ g7 u(r), 0(F))dr)ds < v, ¢ € [0,1].

(b) FMEREER A, > 0,¢ € [0,1], REE(LA)HME—HIIERF (u} ,,v3,) € Pr

(c) MAEBRIIE AL (uo, vo) € P, WAL

Up 41 :/0 (/ M (T, un (T), vn(1))dT)P " Yds,n = 1,2, ...

t 1
Unt1 = / (/ pg (T, U (7), 0, (7))dT)? Hds,n = 1,2, ...
0 s

N7 * *
H N — 00, Up — U3, Up = Ui,

‘IEEH -é‘%iJ_.E Al;AQ Eiiﬁ% X#{E%E:Eg Ui, V; € P,Z = 1,2,’!1/1 S Uz, V1 S Va2, EI] ’LLl(t) S

ua(t),v1(t) < va(t), Hi (Ha) R

Ay, 01)(t) = //fmm vi(7))dryr!

< / ( / £ (7), wa(r))dr)r !

= A;(ug, v2)(t),

Aot )0 = [ ([ gtrn) ()i

= /ot(/s1 9(7,u(7), va(7))dr) 1

== AQ(UQ,UQ)(f).
1 (3.3), (3.4) K1 Ay (ur,v1) < Aj(uz, v2), As(ur,v1) < As(uz, v2).
SHERE u,v € Por € (0,1), B (Hs) 775

Ay, ro) (1) = / [ srrute), oty

ot [ st

= ¢14i(u, v) (1),

(3.4)
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Aatrwre)) = ([ otr ) rotean
> eatr) [ K / g, u(r), o(r)) ey

= ¢a(t) As(u, v)(1),
Bl Vu,v € Pyr € (0,1), Ai(ru,mv)(t) > @1 A1 (u,v)(t), Aa(ru, rv)(t) > pa(t)Az(u,v)(t).
ﬁiﬂf Al(hl,hg) = Ph17 Ag(hl,hg) S PhQ, :I«&

r = tgféﬁ]{f(ﬂ ly, 52)}7 R, = tgl[ﬁ}f]{f(t’ Ly, Lz)},

= mi t,11,1)}, Ry = t, Ly, La)},
o tg%éﬁ]{g(zla 2)}, Ra tlen[%{g( 1, La)}

Kl

H (H1), (Hz)

Aq(u,v)(t) = /ot(/sl f(rui(7),v1(7))dr)P ds
> /ot(/sl f(7,11,1y)dr)P~ ds

(3.5)
ot /Otu s lds
= Tf_lhh
Ai(u,v)(t) = /ot(/sl f(rui(7),v1(7))dr)P1ds
< /ot(/sl f(r, Ly, Ly)dr)P~tds (3.6)

t
= R’fl/ (1—s)P"tds
0
=Ry hy,
i (3.5), (3.6) &I 7P hy < Ay(u,v)(t) < RP " hy, B Ay (u,v) € Py,. AT LAEE] As(u,v) € P, .
B JE G 2.6 T3 R 4518

(1) E|’LL1,U1 S Phl,UQ,?)Q c th,’l“ S (0, 1), 'fi?\%‘“ T(Ul,?)g) < (ul,uz) < (’Ul,’Ug), H

ur < Aj(ug,v1) < vp, ug < Ag(ug,vr) < v,

uy (t) < /0 (/ f(ru(r),v(r))dr)P~tds < wvi(t),t € [0,1],
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us(t) < /O ( / g(rulr), v(r))dr)P~tds < vs(t), £ € [0, 1],

(2) XHMEERFEW N ju > 0, BT (u,v) = W 1A (u,v), p? As(u,v)) G ME— 1 %
(u3, Vi) € P, 883 (u3 ., 03,) = A(u} ., vh,,). IERSE (1.6) AE—HIIEM (u ,,v3,) € Pa.

(3) MHEFAIUE R (uo,v0) € Pr, X
t el
Upt1 = )\pflAl(Un,Un)(t) = Apl/ (/ f(r, Un(T)Wn(T))dT)pilds’ n=12..
0 s

t 1
U1 = 17 Ag (U, v,) (t) = Mq_l/ (/ 9(Tun (1), 0a(7))dr) " ds, n = 1,2, ..
0 s

Hn — 00, un(t) = uj ,, va(t) = v% -

4. Z4)

Bl 4.1. BN Ef R4

Hba,b>0,0<p—1<1,0<qg—-1<1,1i%
f(t, u,v) :2(u% —l—v%)—l—Qa, g(t,u,v) :3(u% +vé)+3b.

B f,9:[0,1] x [0,4+00) x [0,4+00) — [0,+00) HELE, H f,g KT HE M =L ELHEEH. &
o1(r) =13, oo(r) =75, 7 € (0,1), BE o1(r) =735 > 1, @o(r) =75 >r. WEE u,v € Ryt €

ft,ru,rv) 2((7‘u)% + (rv)%) + 2a

r5[2(us +v¥) + 24

v

1

3D [Q(U% + vi) + 2a]
e () f(tu,v),

v
<

g(t,ru,mv) = 3((ru)® + (rv)s) + 3b
> r5[3(u’ 4 v) + 3b]
> rﬁ[S(u% + vé) + 3b)
= 57 (r) f(t,u,0).
4k ) .
hi(t) = /O (1 —5)Plds, hy(t) = /0 (1—s)1"'ds, t €0,1],
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ft,1,1y) > f(t,0,0) = 2a > 0,9(t,11,l5) > g(t,0,0) = 3b > 0. HA 1,1, HEE=FBH A%, 5%
SEHE 3.1 AR ARER R, Tl 3.1 WA RS 4.1 HME—IVIEM (uf v} ,) € Pu, SHMEREWIA A
(uo,v0) € Py, & X

t 1 1 i
Unt1 = / (/ [2(u; 1 (7) + vy (7)) + 2a]dT)P " ds, n = 1,2, ...
0 s

t 1 1 1
- / (/ Bus_ (7) + v, (7)) + 3bldr)*Tds, n = 1,2, .
0 s

Hn — 00, un(t) = uj ,, va(t) = % -

EEUIH

X H AR #H4(11561063).
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