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M .A Krasnosel’skii [ 1) proposed that “under what conditions does the
solution of convex operator equation Ax =x exist and unique?” ,Because pro-
blem itself is more difficult, its development is quite slow ,Lately Guo Da-
Jun [ 2] suggested explicitiy that “under what conditions does u,-convex op-
erator have unique positive fixed point?”,

Chang and Kang [ 3 Jstudied conditions under which the uniform u,-co-
nvex operator equations have positive solution,

In this paper we discuss uniqueness of positive solution of the uniform
u,-convex operator equation and construct the solution by method of succ-
essive approximation,

Let E be real Banach space, P be a normal cone in E, u,¢P and
E,={x ’ler,there existd > 0such that ~du,<x<lAuy} and P, =PNE, [ If we set
for xeE,, |x |, =inf {1 [A>0, —4u,<x<lAu,}, the nonlinear operator 4:P, P,
is called monotonic increasing under CHuo—meaning,if the operator

X
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g x =0
is monotonic increasing (i, ¢ 0<x<y—>Bx<By),

Other notatiornts are same as [ 1) and ( 4.

The result of this paper is following: _

Theorem. Let E be a real Banach space.,Let P be a normal cone in
E .Suppose that the operator A:Puo—>Puois uniform uy,-convex and monotonic

increasing under CH, -meaning.If there exist zy, w,>8 in P, such that
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Then operator equation Ax =x has unique nonzero positive solution x"‘eP“0

and for an arbitrary yoePu0 (y>8 ) we construct sequences by successive app-

roximation
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y,=By,,and x, =A( ) (n=1,2,3,00), (2)

N - N2
Then |x, - x* | >0 (n—o0), i, e x, is the approximate solution of the operator
equation Ax=x,

Proof : By assumption of this theorem, operator A:P“O—Pu0 is uniform
u, ~convex and monotonic increasing under CHm—meaning.By theorem 2,1 of

{ 3], we know that operator

”x "qu(W)a XX 9

sz{ 6 x =8

(x€P )

maps P,into P,and is uniform #,-concave and monotonic increasing .By (1)
we obtain 7, <By,, Bw,<w,, '

From theorem } of [ 4], operator equation By =y has nonzero solution
* - By*

By theorem g.3 of ( 1), we know that y* is unique solution,From definit-

ion of operator B, the operator equation Ax =x has positive solution x* :W’
uy

i, e
Gy =
Bl 1™ 12
By virtue of rotation between A and B, the existence and uniqueness of
nonzero positive solution of operator equationAx=x and By =y are equival-
ent Hence operator equation Ax=x has an unique nonzero positive solution,

or Ax* =x*,

~ Let y, be an arbitrary nonzero element of Puo.we construct sequence of
successive approximation
Va=By,, (n=1,2,3,00000) (3)
By theorem6.7 of (1), ||¥,-»* |>0 (n—>c0).Sinc the cone P is norm-
|¥,~»* | >0 (n—>o00),i,e y,are aproximate positive solutions of equation

By=y By(3)we obtain Y, V-
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Since |y,-»* |=o0and | ¥ [, - [¥m [, =0 (by continuity of u,-norm),
we obtain |x,-x* | >0 (n—co), Then
x”:A(~“~)—;£‘—WZ——) is the aproximate positive solution, where y,is an ‘arbi—
n—1 ugy

trary nonzero element in Puo,y,,sz,,__l (n=1,2,3,").
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