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dv/de = f(t,x), x(a) = b,
f x Lipschitz ,
“Cauchy _Lipschitz 7. [4] “Picard 7, 15]),
dvir Vdt = fi(t,xi), xi(ai) = bi (i= 1,2,
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e [6] , Keller  Reiss!”! , Reissner ¥
. , po< 68.3
7 s . , M arguerre
L8] R Green 16.8] ,
1
{Ti ,i €N= {1, 2, } Ti Xi X, VXiCM,M
1.1 {T} i €N
Ti:Xi~ X1 xw1= Tas, (xi €X; C M), (3)
xiet= Ti®Te1® ..® Tixr =Ty, (4)
T =T,°T"", T =T (5)
' A4, G F G .
1.2 re Ti MgRLE,
ri= Xﬁpg}yl[d(T&,Tiy)/d(Ti_lx,Ti_ly)] >0, (6)
d(x,v) xy M ,TO=1
(T, T") Srirz-rd(x,y)  (Vx,y € M)e (7)
1.3 T' g IR 4ERE 4, G i €N,
G;
0<Gi=(rirn--ri)’"< 6<1 (Vi €N)e (8)
1 M M g M
T (8) M yo x=Thy, (1)
{T"y ,
ATy, Ty) <Gid(Tiy,y)  (n> 0)
, m >n s
d(T"y, T ) Sd(T"y, T" 'y) + d(T™ 'y, T™ *y) + ot d(T"'y, T"y) <
(Grli+ Grii+ ot Gh)d(Try, y)*
(8
A(T"y, T") <(GC" '+ 6" 7+ o+ G")d(Tiy,y),
tim d(T",T") <IG/(1- G)]d(Tiy, y) = O
M s {T"y} M z* ,z T" , Tlz= z°
. z w, Thi=z Tw= w, d(z,w)= d(T%,T'w)
<Gd(z,w) ~ O(n~ o), z . ()

Tr} ri 21 (8) ;  Banach
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1 ) - T;=T, ViEN ,
T , 1 Banach .
1.4 T
T i= T i €N, (9)
k ) pre n ( ) , j €K
= (1,2 -, k) X;,
P'= P °P" (10)
Pi= Tij®Trjo1®Tijo2® . °Tp1° Ty, (1)
Pi:X; ~ Xpp= X (12)
Xhrj = ijj Xjy X bt j E Xj' (13)
2 M M g_ M
k ) x; €EX;C M,
ij; = xf, zj; = x;l, xZ+j = x;k j € K- (14)
g . (7)
k
ae By) <[ ) divy) = (6)(xey).  (Vay €X,ch) (15)
j=1
P
/k
Gk = {Hr]]l < G< 1+
j=1
! . B EK) T B xj . Bfxj o=
x;’ ij; = B’(Enx;): P‘n+ le = x;, (n_) °°)' T/x; = x;-l: Tj+ kx;lk: x; k+ 1,
xjer= % (] €K)e ()
k=1, 2 Banach .
2
3 fi(t.xi) Ri:{(t,xi):l ‘- ail<hi,lxi—bil<)\,} ,
xi Lipschitz , Li> 0
Ifi(z,u)—fi(z,v)l<LiIu—vl (t,u),(t,v) € R, (16)
dvi+ Vdit = fi(t,xi), xi(ai) = b (i= 1,2 -« k;k+ 1= 1) (17)
hi xi (1)
(17)
(3
xivl( L) = J fi(v, xi(v) )dv + bi+1 (i= 1,2 -k k+ 1= 1)° (18)
A
mi = ([,%Q&m(t,xi) [, i €EK= (1,2 k)
xiEXi= C[ai— hi, a;+ h,‘] CM,X; (t,xi(t))ER,:, xi(ai)
= xi(t) °

(18) TiXi  Xi L Xer1= X,
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xipr = Tixi= T °Tis1® % Tya (i>7j), (19)
« 7, E+ 1= 1, * (19) (1> k):
xnkej= Py (j €K)  xj, xnkej € Xje (20)
x € X; xie1 € Xipr®

| wir1(t) + birtl=1 Tixi— bir1l= “; Silv.xi(v))dv | <
i1

L t— a1l mi Shyoimi < M, (21)
As
hivi=1 t— ar11< mil' (2)
hist (22) :

(t,xis1(t)) € Riy1 = {(l,xi+1).‘ L t— aict | <hit, | xis1— bis1 | <>u+§
Xire1( @iv1) = bis1®

xie1(t) € Xa1= Clais1— hiv1, ais 1+ ha1]e

R u, v EXj , g_ .
d(Tju,Tjv) = L dmax J: [fi(s.u(s))= fi(s.v(s))]ds| <
Lihjsd(u, v) u, v € X, (23)
d(P;u, Pjv) < HL,-h,Hd(u,y)- (24)
Gi = .HLjhj+1< G< 1 (hes1= hi), ()
ki (25) . ,
G
hj+1< Lj+l’ (26)
(2
o1 < m[% LG—J (1)
B - 2 € X0 €K)r
(17) hj 5 (1) (j €K)e ( )
3 .
deo/dt = fi(t,x1) = x1, } -
de1/de = fot,x2) = Jx_z, =
xi(a1) = b1, x2(az) = bo* ()
3 ) . , © (28)
x1 = Aexp(2t), x2= Bexp(4ct), ¢ = (1/16) 1/3, (30)
A B (29)

A = biexp(— 2ca1), B = baexp(— 4car)* (31)
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hi ho,
N=lwi— bil=1 bi(e> "= 1)1,
N=1axy— byl=1 by(e* "= 1)1+

bi= ba= 0, M= X=0 (27) ,hi= hy=0, t= a1 t= a»

2 . Marguerre
[6.8]

i ded_x(x(b)] = &P+ z1) + pr,
df1 d 1 (32)
x (E[;(i_x(x¢)] =- ¢[5¢+ zJ .
x= 0 #%0)= 0, ¥0)= 0,
x=1, #1)= 0, Vi(1)= d(1) = 0-} (33)
Green .(32) (33) Le.8],
1
b(x) = jogl(x, t)h[O(t), Ht)]di+ p(x), (34)
b(x) = .rogz(x, Off He)]de, (35)
hl o), He)] = d(e)[P(t)+ z1(1)], (3)
FIdor= ¢ Tao+ a0, (3)
% i—%x, 0< x< i,
gi(x, t) = i = 15 27 (38)
1|2 1
Elli_ Lt < a< 1,
W= 1, W= (1- V/(1+ Ve
¢’ ¢ ;Zl(t) :P(x) ;V
$(x) €EX1= Cla, b] CM, 0< a< b< 1,
b(x) € Xoa= C[c,d] CM, 0< c< d< I
(34) (35)
b= H(b, $), (39)
b= F(), (40)
H(u,v)= Jlgl(x,t)h[u(x),u(t)]dz uw € Xov €Xy, (41)
F(v) = ‘[l)gz(x,t)f[v(t)]dt v € Xre (42)
(40) (39,

b= H[F($), ¥ = P, (43)
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P= H°F « H:X1x X, X, F:X1~ XoP= HOF: X, X
(43)+ b, b, :
1= P'bre (4)
d(Fu,¥v) =1 F[f(u)] - F[f(v)] | =
l
[ote. orrucor = rrocopar| <

“—:)gz(x, t)di

mas | flu(t)]= flvo(1)] 1=

rr(x) | poax, %[u(t)+ v(t)+ zi(t)][u(t)— v(t)] <
| re(x) | ({2%1%' w(t)+ v(t)+ zi(t) 1l w(e)— v(t)l
u, v € Xy, (45)

r(x) = J:)gz(x, Dde= S[V(1= V) + Inx]* (46)

[a, b] T , m, (z1(t) )s

(45)

d(Fu,Fv) <l re(x) | md(u, v) w,v € X1 (47)
d(Hw,Hy) = | Hlw(x), u(x)] = Hfy(x), u(x)] | =

| fieate oo g = wrven, wcoya| <

1

Iogl(x»t)dt pax | hfw(t), u(t)]— hly(t), u(t)] | <

| rp(x) | Orgtaéll [u(t)+ z2i()] 1 w(t)- y(1) | <

| ra(x) ] md(w,y) w,y € X2, u € X1, (48)

|
rh(x) = J.Ogl(x,t)dt: %x]nx' (49)
H: X% Xo o Xy, F X1 X,
d(u2,v2) = d(Hw,Hy), un, v, us, v2 € X1,
d(w,y) = d(Fu, Fvi), w, y € X,
(45~ (49),

d(uzva) = d(Pur,Pvi) S or(x) 1 (x) | m*d(ur, vi)e (50)
X s X <xL,
| rn(xn) U orp(xn) | m> <G< 1, (51)

1 ”
Jim d (P"u, P'u) <[G/(1- G)]d(Pu, u) = 0, Vu € X1
(43) Hx), (0< x Sxz)e ( )
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Fixed Point Theorem of Composition g Contraction
Mapping and Its Applications

YUN Tian _quan
(Department of Mechanics, South China University of Technology,
Guan gzhou 510641, P R China)

Abstract: Any composition sequential mapping, periodic composition mapping of a complete non_
empty metric space )/ into )7 with geometric mean contraction ratio less than 1( simplifying as“ g con-
traction mapping’) has a unique fixed point in M . Applications of the theorem to the proof of exis-
tence and uniqueness of the solutions of a set of non linear differential equations and a coupled inte-

gral equations of symmetric bending of shallow shell of revolution are given.

Key words: contradion mapping, g contradion mapping; Banach contradtion mapping theorem;
functional analysis, differential equation; integral equation; shallow shell



