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equations with mixed monotone nonlinear terms is studied. By using the properties
of Green’s function and the fixed point theorem of mixed monotone operators, the
existence and uniqueness of the solution of the boundary value problem are proved,

and an example is given to verify the correctness of the conclusion.
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1. 5|5

FERLZ B LR 2 B ooy T R A A A, KRGS, LR AL ISR A
PSR AR N2 T AR AR BOR R . A R TEAIE R, WS [1-12]) RS E R, IEFEk, KT
BNy TT AR AU B T VR 2 2B I RVE, W0 AN F B SR T AR AR ME— 1, IEMR R AAAEME—
Ve, H BB R AR A RUE B, R IR T LA ASh U B AR

SCHR [13] BRI & B 55 AN Bl g BRI T 1 0 B i o0 T R A 1]

D u(t) 4+ q(t) f(u, o', - - - ) =0,0<t<l,n—-1<a<n,

(1)
w(0) =u'(0) = =u2(0) =u""2(1) =0

IEfRAEEME— M, K Dg, it Riemann-Liouville B /- 85> 344, n > 2, n € N, ¥ f
Mg 9 240 F e

(C1) flxy,ma, 20 1) = g(x1, T2, 1) + h(T1, 20, ,Tp_1), FHHg : [0,+00) x R*2 —
[0, +00) RIELENT, h: (0,+00) x (R\ {0})"2 — (0, +00) ZELLN.

(Co) g fEa; >0, i=1,2,--- ,n— 1 BZIAREAT; BAL, b L2, >0, 0=1,2,--- ,n—1 ZARHH.
(C3) 7753 € (0,1) N Fa; >0,i=1,2,--- ,n—1F

g(tmla"' atmn—l) 2 tﬁg(zla axn—1>7 te (Oa ]-))
h(t ™ ay, -t ) > tPh(xy, - 2,y), L€ (0,1).

(Cy) t7q : [0,1] — [0, +00) %ﬁﬁéiﬂ‘]ﬂfol q(s)s7P@"Vds < 400, 0 <1 < 1.
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SCHR [14] BT T LAR 73 B el O RE S A 1R

—Dgiu(t) = f(t,u(t), ut)) + g(t,u(t),u(t)) —b, t€(0,1), n—1<a<n,
(z)(o):(x i=0,1,---,n—2, (2)
D0+u():07 1<pf<n-2

fRIFAEME—E, Jrh D, DY, AR Riemann-Liouville B0 55> G %, n > 3, b > 0 2 H
B, f, g:[0,1] x (=00, +00) x (—00,+00) — (—00, +00) SEIELLEREL. 7 (2) BL4E 5 4 ok 42
T RERNSCHR [15,16] 52 FE 1 2 £ ia) L.

i, HGuo FflLakshmikantham [17] 5] NV&& BIHH 7 LK, V2 F AW FC 7 Banach %3 [A]
& AR RTR S ST, RIS TR A OCH E B, ZESCHR [18] 1, Bhaskar MlLakshikantham
e P R R TIRG RIRE I — S A3 SUE B, E3CHR [19] 1, Li MZhao HI& T

—Hr — ¢ MRERIFET. A, BERINMREE BLIREF O 25, 18 [20] #, Lin %A%
SR AR AT

A(z,z) + B(z,z) =

FE°F ¥ Banach %04 | IERRIOAEZEME— P, Jrh A RIB TG A B IRST, BAL, (F %t T %
ST AEAR LS B 5 R P .

TR TARMIER, A SRS IO [14] R4 S8 5T 0780 S BT T LA IR 1
L PR R0 52 KU 53 75 R L

®3)

D3+u(t) + Q(t)f(u(t)v ul(t)v T vu(n72) (t)) —b=0,te [0» 1]7
u(0) =4/ (0) = --- = w2 (0) = w2 (1) =0

it 1) A7 A5 W — ﬁ:EPD& #& bR I Riemann-Liouville 4 43 0B it S 40, 0 > 0 2 — N E 2L
n—1<a<n,n>2 fe—"NELEERE, qe C[0,1] WHEq(t) >0, q(t) £ 0.

2. Fi&ER

TSI, B Yadn S B E SO S| B, R St 7t TAR SRt TR

EX 2.1 [2,4] K%y € C[0,1] Mo > 0 BiRiemann-Liouville 43473 %€ XCH
o oy L [yl
)= 5y |, et

EX 2.2 [2,4] iy € C[0,1] Mo > 0 HiRiemann-Liouville 73 ¥ F¥0E LA

o oy L d\" [F yls)
250~ ey (), 7o
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Hehn = [o] +1.

SIFE 2.1 [13] 2y € C[0,1], AB-AILAH il &t

D" () +y(t) =0,0<t<ln—-1<a<nmn>2, @
z(0) =2(1) =0
A PE— i X
o) = [ Gle.s)uls)ds,
0
/\EF‘
(tA=s)*~" T —(t—g)* " H! 0<s<t<l1
e {ml_ e DEISiEL ®)

5138 2.2 [13]5€ X(5) HIERELG (¢, s) 20T %A
(1) G(t,5) 20, G(t,s) <t* " T(a—n+2), G(t,s) < G(s,s), 0<t,5<1;
(2) FEAE—IEREp € C(0,1) [ifFmin,<,<sG(t,5) > p(s)G(s,s), s € (0,1), HH0 <y <d < 1.

BIE 2.3 4u(t) = I'72a(t), o(t) € C[0,1], M ADI 2u(t) = x(t). FIAE(3) T A4t % Ak T
L (6):

DY () + q(t) f(13 22 (), [P (t), o 2(t) —b=0,0<t<1n—1<a<nn>2, (©)
z(0) = z(1) = 0.

Yo R € C[0,1] RFEIA(6) 89f&, A8 Zu(t) = I7 x(t) AR (3) IR

E. ZAEM SR [13]) 51 32,7 SR, BhAb g, O

ARLH, E £V 9Banach ], 0 2F HEL. —ANESHNEP ¢ B W
RB(l)z € PAX>0= X €P; 2z € P, —xcP=2=0 MWKPREE LH—1 4. E
FREF R RN Sy BHMN Sy —x ¢ P B4, MBHFE-NHEHN > 0 /S ITE
Mz,y € B, 0 S o Sy Bzl < Nlyll, WP &—ANIERHE, Hhs/MIN R P FIIERUE
B 4hEh > 0(ie.,0 Sh H h#0), BATEXESC, N

Ch={z € E|HFEXN>0Mpu>0E18 M xS phl.

Wee P, HO <e < h EX
Che={z € E|z+ecC,l}.

EMX 2.3 [21] A: Che x Che — B, MR A(z,y) KTz WK Ty G, MFRA ZIRAGHIFR, B
Wz, v € Che(i =1,2), 21 < w2, y1 > yo, WA(z1,11) < Az, y2).

5138 2.4 [14] A, B: Ch. x Ch — B RAHARA RIREE T kL 44
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(i) TR NE € (0,1), fFED() € (,1) 1§45
Atz + (t—De,t 'y + (71 = 1)e) > () A(z,y) + (¥(t) — Ve, Va,y € C;
(i) X TEA It € (0,1) Fla,y € Cye,
B(tr + (t — Ve, t 'y + (' —1)e) > tB(z,y) + (t — 1)e;

(iii) A(h,h) € Cho HB(h,h) € Ch.;
(iv) TFEE—NEES > 0, HEXN TG,y € Cre, A

A(z,y) > 6B(x,y) + (0 — 1)e.

MAEFTTHEA(z, 2) + B(z,x) + e = x f£EC), . FAME—Fa*, IF BX TAETYIEZ0, yo € Che, 1
bl

Tn :A<$n—la yn—l> + B(-Tn—la yn—l> +e,
Yn :A(yn—laxn—l) + B(yn—laxn—l) +e, n=12--,

Hn — oo B, EE vz, — =¥, y, — o

3. FELR

THEER I, BATE LTS

XFFt e [0,1], )

U= Ta—n+y)
E* = maz{I} e(t), I} e(t), ... e(t)}.

)

a—-n+l _ ja—n+2
(t o)

EIE 3.1 W FAT &4 2:
(H)) ¥ THE&ENz, € [-E*,+00)(i =0,1,2,--- ,n—2), A f(xo, 21, ,Tn_2) = g(To, T1,"*+ , Tp_2,

Zo,
L1y 7xn72) + ¢(‘TO7$17 oty Tp—2,T0, L1, " 7xn72) ‘/ﬂ:‘qjg € C([_E*7 _’_00)2(71—1)’ (_007 +OO))7

¢ € C([_E*v +OO)2(n_1)a <—OO, +OO>>
(HQ) X‘J’ﬂ:ﬂ'ﬂ:‘%;ﬁé{]yz € [_E*7+OO)(Z = 071727'” 7n_2)7 g(x07x17'"7xn72ay07y17"' 7yn72) %n
¢(l’0,$’17' oy Tn-2,Y0,Y1, 7yn—2) /E‘xz € [_E*>+OO) E”:'/);&‘; Sd'jf‘ﬂ{‘%;iéljxl S [_E*7+OO)

(Z = 0,1,2,...,n—2),g(x0,x1,~~ sy Tn—2,Y0,Y1," " 7yn72)$p¢(x07x17”' y Tn—2,Yo, Y1, 7yn72) ’Eyz

€ [-E*,+o0) 4k,
(H3) s TFHE&8T € (0,1), Alp(r) € (1,1) A TR N,y € [-E*,+00)(i =0,1,--- ,n—
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2), A

9(rzo + (1 = Vpo, 7a1 + (1 = V)po, -+, T&n—2 + (T = Dpo, 7 'yo + (77" = 1)po,
Tﬁlyl + (7—71 - 1)p07 e 7771y’ﬂ*2 + (7—71 - 1)/)0) Z QO(T)g(l'o,l’l,' 5 Tn—2,Y0, Y1, ,yn72)7 po € [O’E*L

¢(rz0 + (T — Dpo, 721 4 (T = 1)po, - ., T&n—2 + (T = 1)po, 7~ 'yo + (77" = 1)po,
Tl = Dey ot o+ (T = 1)e) > Th(zo, Ty B2, Y0 YLy - - Yn—2), po € [0, EF].

(Hy) HTFHEEBE R 2,y € [-FE*,+00)(i =0,1,2,...,n—2), HE—NF K >0 1457
g(x07‘r17 sy Tn—2,Y0, Y1y - - - 7yn—2) > 50¢($0,x1, sy Tpn—2,Y0, Y1, - - 7yn—2)-
(H5) ﬁ'&"/l\"%&%iM = m, {i’f%"liléig 7%‘:'!2/%{((]5 /%/i

g(M,M,...,M,0,0,...,0) < +oo,
(M, M,...,M,0,0,...,0) < +oo,
$(0,0,...,0,M,M,...,M) > 0.

AR LB (6) £Cy . A E—8-F FUfRe*, P h(t) = Mo+ ¢t € [0,1]. sbh, TAMBAT AA
53

1
wn(t) = / G(t, 8)g (I 21 (8), 75 3w0n1(5), oy w1 (), T2 (), 12201 (),
0

T (8))ds + /0 Gt $)a(8)0 (17 201 (5), I %01 (), s o1 (5),

n— n—= b a—n a—n
I0+ 27'”71(8), 0+ dTnfl(S), ...,Tn,l(s))ds — m (t +1 —t +2) 5
n=1,2--,
1
Tn(t) == G(t9 S)g(ISLJr_QTn—1<S)a I(;LJ:STn—l(S)a seey Tn—l(s)) ISLJr_an—l(S)) I(T)LJr_Swn—l(S))
0

oy wn_1(s))ds —|—/O G(t,8)q(s)P(I0 > Tae1(8), LT3 T01(8), ooy Taa (8),

)

In72 e n—3 1 ees Wi ds — ——~ ta—n+1_t(x—n+2
o+ w 1(8)7 ot Wn—15 -y W 1) S P(Oz—’l’L—FS)( )

n=1,2,---,

TS Z Wwy, 70 € Chye, t €1[0,1], A{wn(t)} Ao{r,(t)} F—BMS Fa*.
3. 3Tt e [0,1],
b
e(t) = o —n+3)
E* = max{I}%e(t), I'7%e(t),. .. e(t)}.

(ta—n+1 o ta—n+2) > 07

Bie, E* € P. sbh, e(t) < E* < mﬂ—nﬂ = h(t), Cp.={x € C0,1)|]z +e € Cy}.
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IEBIZ AT, B Ak (t). W 31322.1 FI(H,), FEE(6) AR ARN

/ G(t,s)[q(s) f(I32m(s), LT3 x(s), ..., z(s)) — blds

=/ G(t,s)q( V(I3 a(s), 102 a(s), - ))ds — b / G(t,s)d
. 01 G(t, $)a(s)lg (11 2(s), T30 (8), oo (s), 75 2(5), 1230 (s), ooy 2(s)) +
R R B I
- 01 G(t, $)q(s)g (10 2a(s), I3 (5), ons 2(5), I 2(5), 1050 (s), ooy 2(s)) st
G a6) 0060 0051 60, 2051, (6) (51 s — )
_ 01 G(t, 8)q(s)g (10 2a(s), I3 (5), oo (s), I 2(8), I3 (s), oy 2(s))ds — e(t)+
G 6N Ta006) 061 60 2061, (60 2(8)) s — ) + 1),
HoG(t,s) 7E(5) . X TFRA € [0,1], z,y € Che, XU FHF:
/ G(t, 9)¢()g (122 (s), I3 (5), oo 2(5), 112y (8), 102y (8), oo y(s))ds — (),
/ G(t, $)q(8) (I 2w (8), T 3(s), oo (), 152y (5), T2y (5), ooy (s)) ds — e(t).

IR Gk 2 M (6) MM HA e = Az, 2) + B(z,z) +e. TR, 2 VUIBUEHA A B i 2 5
P2 A2

(1) B4, WEHA, B : Che x Che — E RIBEGRIPE T, FL L MNTHANL, g € Crli =
1,2) Hay > @0, y1 <y, HI(Hs), 715

Az, y1)( / G(t, s) I" 2 1(s ),Ig::sxl(s) x1(s ),Igf 1(s ),Ig‘fgyl(s),...,yl(s))ds—e(t)
/ G(t,8)q(s)g (1) 2a(s), T2 m2(8), ooy wa(8), 1) 2ya(s), 172 ya(s), ..., y2(s) ) ds — e(t)
= A(z2,y2)(t)

BIA(z1,y1) > A(za, y2). HEFERITIEF LA B (21, y1) > B(22,y2).
(2) HIR, BRI 2.4 F ) (a) F(id) AL, H(H3), WA € (0,1), ¢ € [0, 1], f£1Ep(T) € (1,1)
AT,y € Che, Blpo = E*, B

Atz + (1 —1)e, 7 Yy (r 1—1)6)(t)

/ G(t,s) ( g:Q[Tx(s) + (7 = De(s)], ISZ:S[TJJ(S) + (= De(s)], ..., [tz(s) + (7 — L)e(s)],
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L2l y(s) + (7 = De(s)] g [r Hy(s) + (771 = Dels)], o [T My(s) + (77 = 1)6(8)]>d8 —e(t)
/ G(t,s) ( TI 2x(s) + (1 — 1)[81;26(5),7'161;3$(S) +(r— 1)[81_;36(5), o, Tx(8) + (T — 1)e(s),

TN y(s) + (r = DI e(s), T P y(s) + (7 = DI Pe(s), Ty + (7 - 1)6(5)) ds —e(t)

/ G(t, s) (7'1()Jr z(s) + (1 — V)E*, 71 Px(s) + (1 — 1)E*, ..., 72(s) + (1 — 1)E”,
T y(s) + (rT = D)ES T y(s) + (r T = DEN Ly (T = 1)E*)ds —e(t)
/ G(t,s) (TIOJr z(s )+(T71)p(),TIgJ:3$(S)+(T* 1)po, .., 7x(s) + (7 — 1) po,

T y(s) + (77 = Dpo, 7 g Py(s) + (7t = Dpo, s Ty 4 (77— 1)po)ds —e(t)
Z@(T)/O G(t,5)q(s)g(Ig*x(s), Iy *w(s), oo w(s), I 2y(s), It y(s), -, y(s))ds — e(t)
=<P(T)/ G(t,5)q(s)g (L5 *w(s), Iyy *w(5), o w(s), g 2y(s), o *y(s), - y(s) ) ds — e(t) + o(T)e(t) — p()e(t)

/ Gt 9)a(s)g (I3 2(s), 137 50(5), oo 2(5), 175 2y (8), I35y (5), s y(s))ds — e(8)] + (2(7) — e(t)
—o(T) Az, y)(t) + (p(r) — De(t),

B(rz + (1 —De, 7 'y + (7 = 1)e) (¢)

/ G(t,s) ¢<I"+ *[ra(s) + (1 — De(s)], 177 *[rz(s) + (1 — D)e(s)], ..., 7z(s) + (1 — Le(s),

Lo hy(s) + (77 = De(o) g P [r y(s) + (771 = De(s)], s 7 y(s) + (77 - 1)6(5)) ds — e(t)
/ Gl(t,s) ¢<ﬂo+ () + (1 — DII72e(s), 710 22 (s) + (1 — DI 2e(8), ooy Ta(s) + (1 — 1)e(s),

PRy (s) + (= DI Re(s), T I (s >+<f1flﬂg;?’e(s),...,flw(fl71>e(s>)dsfe<t>

/ G(t, s) (TIO+ x(s) + (1 = V)E*, 71 Px(s) + (1 — 1)E*, ..., 72(s) + (1 — 1)E”,
_110+ y(s)+ (' = 1)E" 7'_110+ y(s)+ (r P =DE* Ty + (7 = 1)E*)ds —e(t)
/ G(t,s) (7‘]0+ x(s )+(T—1)po,‘r]g+_3w(s)+(T—l)po,...,7'x(s)+(7'— 1) po,

P + (7 = Do ) + (= Doty (= D s — et
>T/ G(t,s)q(s)p(1ys a(s ),Igf‘gx(s),...,x(s),Igfzy(s),Ig[z;y(s),...,y(s))dsfe(t)
_7—/ G(t,s)q(s)o (15 (s ),Igf3m(s), o x(s), Ingy(s), Iggg’y(s), . y(s))ds —e(t) + Te(t) — Te(t)

| / G(t, 9)a(8)o (I 22 (s), I 32(s), oo 2(s), 1722y (5), I3y (8), o y(5))ds — e(8)] + (- — Dyet)

=7B(z,y)(t) + (1 — 1)e(t).
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(3) =, WEBHA(h,h) € Che, B(h,h) € Cho. BIEA(h,h) +e € C, B(h,h) +e € Cp. HHl
2.2, (Hy), (Hs) A LIS H

A(h, h)(t) + e(t) :/ G(t,s)q(s)g(Iy:2h(s), I7°h(s), ..., h(s), I} h(s), I °h(s), ..., h(s))ds

n—2 a—n+1l n—-3 a— n+1
/ G(t,s)q(s)g (I3 Ms T3 Ms
SO LI EM st T T M st L M T ) ds
/ G t S In 2 a n+1 MI(’;LJF—SSozfnJrl’

Ms® " M2 M2 s L Ms® ™ ) ds

1
toszrl
< B —— M, M,...,M,0,0,..0)d
—/0 F (MM, ML0.0, ... 0)ds

= ! M, M,...,M,0,0,...,0 1 ds -t
_mg( 9 DEREE) 9 Uy Uy eeey )A Q(S> S -
1 1
:]\/[F(an+2)g(M,M,...,]M,O,O,...,O)/O q(s)ds - h(t)
il
1
A(h, B) (1) + e(t) 2/ o(5)G (5, 5)q()9(0,0, 0, M, M, ..., M)ds
0
1
Z/ p(S)G(878)Q(8)60¢(0707°"707 M,M7...,M)d8
0
>00%(0,0,...,0, M, M,. M)/ (s,8)q(s)ds - t*~ "+
1 1
:M(So(b(O,O,...,O,M,M,...,M)/O p(s)G(s,s)q(s)ds - h(t).
é\
b= =2006(0,0,...0, M, M, .., M) / (5, 5)a(s)ds
1

1
L, = g(M,M,...,M,0,0,...,O)/ q(s)ds.
0

MT(a —n+2)

BI0 < Iy < Ly < +oo, Lih(t) < A(h,h)(t) + e(t) < Lih(t), t € [0,1], HH A(h, h) € Ch.. FFEH
kA

B(h,h)(t) + e(t) / G(t,8)q(s)d(I3°h(s), 11 h(s), ..., h(8), I} T2 h(s), I °h(s), ..., h(s))ds

&
%ﬁ»ﬁ
L{\‘(
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1 to n+1
</ a3y YO, M, M,0,0,.., 0)ds
0

a—n+2)
= L M,M,...,M,0,0,...,0 1 ds - >t
_m¢( 9 DEREE) 9 Uy Uy eeey )A Q(S) S
1 1
:]\qu(M’M"”,M’O’O’.”’0)/0 q(S)dSh(t)
A .
B(z,x)(t) + e(t) 2/ p(s)G(s, s)q(s)$(0,0,...,0, M, M, ..., M)ds
0
1
ZQS(0,0,...,O,M,M,...,M)/ p(s)G(s, 8)q(s)ds - t*~ "1
1 N
= 0(0,0,.. 0. M M, .. M)/O p(5)G(s, 5)q(s)ds - h(t).
S
1 ! g
12:MQS(O,O,...,O,M,M,...,M)/O p(s)G(s,s)q(s)ds,
1 1
L, = m(b(M, M,...,JM,O,O,...,O)/O q(s)ds.

B0 < Iy < Ly < +o00, loh(t) < B(h, h)(t) + e(t) < Lah(t), t € 0,1], FttAF B(h, h) € Cye.
(4) )5, WEM B 2.4 ) (iv) oL W2,y € Che, t € [0,1], H(H,) 13H
/ G(t, 9)q(s)g (I3 2a(5), Iy (s), oo, 2(s), I 2y(), 15y (s), s y(s)) ds — e(t)
><5o/ G(t,s)a(s)p(Ig 2w (s), Iy 2w (s), o x(5), I 2y(s), 1577y (s), -, y(5) ) ds — e(t) -

doe(t) + doe(t)
:50[/0 G(t, s)q(s)qﬁ([&‘gx(s), Igfgw(s), e x(8), Ig)ﬂr_2y(s), Igfgy(s), o y(8))ds — e(t)]+

(60 — 1)e(t)
=00 B(z,y)(t) + (00 — 1)e(?),

HIA(z,y) > 6o B(x,y) + (6o — 1)e. LTI 2.4 I HTA SR AFARI . K E 3.1 H i) 4538 o
]

5] 3.2 #* &4 FBVP:

{Do+u< )+ a(0)f (ut). (1)) ~ 1 =0, te0.1]
u(0) =/ (0) =u/(1) =0,

HFq(t) = t%, flu®),u' () =(@1 —|—t)[(eéft*)u(t) +e(t))% _|_( () u(t )+6(t))% I (e}gﬁ)u/(t) —|—e(t))*% N
(%u’(t) =+ e(t))*%],E* — max{e(t),[é+e(t) e _ 472I‘( )

(0,1} = o555
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Lout) = IL a(t), M2 FAE(7) THAA D TH X0

{D;%x(t) +q(O)f(Ia(t),2(t) —1=0, t€[0,1], «
2(0) = 2(1) = 0,
Kb
P (), 2(0) =7 @9) = (4 D0+ et + (ot o)t +(Pyvet) 4 (Lytee) i),
o, 2,9,9) =W o)t + (Wa v et + Wy e+ + (Wy v e+,
o, ,5) =D 1 o) + 100t ()t + 6%y o)+t Gy + ()

SFHEZN,y > —FE*, A f(r,y) = g(x, 2,9, y)+o(z, 2, y,y), e(t) = ” ” , E* = maz{e(t), Ij.e(t) :
te[0,1]} =20 BFR RBRILI L PHIA AR THE L,

(i) B, H&g, ¢ : [-E*,+00)* = (—o0, +00) AFELE.

(11) T E =y € [-E*, +00)(i = 1,2), g(z,z,y,y), ¢(x,2,y,y) Fx; € [-E*, +0)(i = 1,2)
LAIEmE; ST EZ M, € [—FE*, +0)(i = 1,2), g(z,z,y,y), d(x,x,y,y) £y; € [-E*, +00)(i =
1,2) EAdE3EHY.

(i17) 37 € (0,1), zi,y; € [~E*, +00)(i = 1,2), Bpy =e, p(1) =72, A

g(re + (1 = Vpo, e+ (1 = )po, 7 'y + (771 = )po, 7 'y + (771 = 1)po)
=g(rz+(t—De,rz+ (1= Ve, 7y + (77 = De, 7y + (171 = 1e)

:<T%$ +(r—1)e(t) +e(t)* + (T%x + (1 = De(t) +e(t))s + (77 eg) y+

(F = e(t) +e(t)) " + (7—1%;/ + (e = De(t) +e()®

W et + Wt et + 7 Wy 4 rte() 4 Dy 7t
(W e + 7 (W et + 4 Wy et + 71 (Wy 1 e
> (Wt et + (Wat o)t + Wyt e+ (Wy + o))

=p(1)g(z, 2, 9,9).
FFr1 e (0,1) Aoy, y; € [E*, +00), (i =1,2), Bpy =e, A

o(rz + (1= Vpo, 7z + (1 = Vpo, 7'y + (771 = V)po, 7'y + (771 = 1)po)
=¢p(rz+(t— Ve, + (1 — Ve, 7y + (77 = De, 7y + (77 = 1e)
:t[(T%x + (7= De(t) + e(t)? + (T%x + (7= De(t) + e(t)5 + (fl%w
e(t)

(77 = De(0) + () 7+ G+ 0 = Delt) + e0) )
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:t[(T%x + 7e(t))

:t[T%(%x +e(t)? +73(

+ (T%x +7e(t))s + (71 =2

%x + e(t))% + T%(%y + e(t))*% + T%(EE—

[NIE

ST+ e(0)} + (G +e0)} + (S + e(0) s + (Gy+e(e) 1)
FE E E B

27{15[(%35 + e(t))% + (%x + e(t))% 4 (%y + e(t))fé + (%y I e(t))fé}}

:T¢(m7 x? y7 y)'

(iv) Bpg=e,0p=1>0. LA

E E
~(Wa s et + (Wa v et +(CLy

21{1‘[(%33 () + (Ga+e(t)’?

:60¢(.’II, z,Y, y)

g(z,z,y,y) Z(it*)x +po)? + (ii):c +po)7 + (L?y + o) F + (%y +po)E
)

. 1
(v) BM =1.51 > B—3+1)I(5—3+3)’

g(M, M,0,0) <(1.51+1)7 + (1.51 +1)5 + 1+ 1 = 4.9433 < +o0,
G(M, M,0,0) <(1.51 +1)% + (1.51 + 1)5 + 1+ 1 = 4.9433 < +o0,
$(0,0, M, M) >0.

B, RIEI31 FOBIREIHL. £4651322.3, BVP 7 BABE—IE-F LR, ik, ZEATF

7
0= [ 61t (((Faural6) + )+ ias(6) (o)) + (G614
e(s))—%+(%m {9+ (o)) ) s + / G(t.5) (e (9) (o))
MO 1)+ ()t 48 (5) )7 4 (S (51
6(8))_é>d8+ t}(_7§2, n=12

Fa

Ta(t) = i G(t, s) ((eéi)rn_l(s) +e(s))? + (%Tn_l(s) +e(s))s + (%wn_l(sH-

e(s))fé + (%S)wn 1(s) + e(s))é>ds —|—/0 G(t,s) <t(eﬁ(;i)7n_1(s) + e(s))%—l-
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U )+ el 4 (s (5) 4 el 4 (st
6(8))_é>d8 + 15211(_7?7 n=12---,

3 FAE &4 R WM Aw, To € Che, Ut € [0,1], BAVA {w, ()} Ao{7,(t)} #—BsLFa* Ak, 2
1231 PRI R . 44-51322.3, BVP 7 fE(EME— T M.
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