





where Ci{Ay), ¢ = 1,2,3 are some bounded at 0 < A; < co functions. Later on dependence
from parameter A in different functions will be omitted. Non local in the sense of values of
parameters A;, A conditions of existence of the solution to equation (3) can be established
forany 0 <a<l

THEOREM 2. Lef operators A, B,C,T map the spaces E,, o > 0 and H into itself and
B, C,T are completely continuous in the topologies of thése spaces. Let for any elements
H 3 v,u = u; +u,, w; € H;, conditions (x) are realized. Let values of parameter
Az > Aao{Ay) where

Azp = {.wc.,(}. - ) ] {2,{3“ [ II)‘iMcﬁa 1+ oz)} (14a)/{1~a) +

/(1o 12 {4)
+1q [m; M Men. (3 + a)] e/t }}
Then equation {3) has at least one solution in H, for which a priori estimates
Wiz < 4mZHIf (Ar, A2) 1 < Cru + Cowv/ Rz + Cowa, (5)

”wlnﬁ S 4”3447??%1;2!2{ (Ah /\2) ”AM < sz/Az . C“/’\/.“ + 012

are valid.

Proof. Both parts of equation (3) are scalar multiplied in the space H on the element
w. Then, by virtue of conditions of theorem, next “energy” inequality is valid

mallwllg + meAgiiwilly < A Moliwlslwliz, + IIf (A, A2) [liw)a. (6)

In this inequality the product ||wljn|/wl|z, is estimated by means of multiplicative and
Jung’s inequalities:

Iwllxliwlle, = ([wille, + Iwallz,) [wllx <
< liwillz, Jiwlia + mallwally ™ 2wl <

< Ballw 3= W™ + nafiwe 32w $+72 <
< 3a |1+ @) e/ T wl, + (1 - o) 67wy | +
+1na [(3+ @) e S Iwls, + (1 - o) 5w i

This estimabe is substituted into the inequality (6):
{ma=nHe [2(1+0) Bael/ ™ 410 (5 + 0) /9] } wilh+
3 {mr = MATEE(L ~ @) [0 + e iwally < I O, 29) il

Values of £,,&3 in obtained inequality are chosen from the condition of the positiveness of
the multiplier at [|w]|?,. For example:

: M} He/2
£y = [ki (1 ‘*‘a)ﬂa';;i“]

Value of parameter Ag is chosen from the condition of positiveness of multiplier at [jw; |2
and the chosen above values of ¢;. Then from the last inequality and embeddmg 'ﬁ

into H follows estimates (5):
mal[wll3, + Agmelwlis < 4l (M1, A) i!liWNH,
fwllse < 4mZt [ ()l Mmaflwsffy < 16m32 0 (A, 22) 2.

For the completion of the proof of the theorem remains to notice that from the gem:rahzed
Leray~Schaud& pmmplef 1] and estimate (5) follows, that the equation has solutions in

o M- 3+a)/a
: £y = -[/\_1 3+ a) '?q;;“q'] .
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‘This values of ¢; are substituted to the multiplier at [ju;}l}. The uniqueness conditions
are established from the positiveness of this multiplier:

Pdp

3> A {Ms liwollg, (1 — #) {ﬂ» Iwoll5.* 20 Mg 1w+
| +3 wol 5 [A;—-am.<3+;s)]rt’*}+ ©

+(1-a) Mo {,@a |20, 2 (1+a}ﬁa]m e [Alfgf(am)na}m}}.

From the estimates (5) follow

Iwollg, < ﬁunwmuﬁmﬁw”% + || Woy ng“’}ﬁliwu(wv}m

< B, [Crw + CowvAe] [Cri /20 + sz/mzw
+ [Cm + Czwx/)\_z](lw & [Cn//\z + Chz/ Az (s

< B [Cufha+ Coof V) [pSmcamdB | 4
+1 [Crw + CawvA2] [C11/ Az + Cra/ VA3 {cgi";fféa;fjh]
= [Ciy/A2 + Ciz/vV/As] [Az CCI:_TI%} {8, 4 [Cro + CouvAs]} <

SMy NP My (e (), ()l € Myt

<

Let 4 = v = 1/4. Then substitution of this estimate info inequality (9) results to
completion of the proof.

4. Approximated solutions. The properties of operator T" make possible to construct
a simple linearization of the equation (3). Let A; = 0. Then equation (3) becomes to the
form

AW 4+ XTw = £ (A, As) . (11)

Solution of equation (11) will be named a Ag-appzommahon of the solutions of equation
(3). Equation {11) has a unique solution w®,

THEOREM 4. Let operators A, B,C,T map the spaces Eq, a > 0 and H into iiself and
B,C,T are completely continuous in the topologies of these spaces. Let for any elements
H> v,u = Uy 4+ up, 8 € H;, conditions (x), (xx) are satisfied and

Il (A1, A2) ﬂH <Ci+ Cz\/_ '
Let values af pammeter Az > Age(A1), where |
s
30> 20 {22 L [0 ) 0 11 0 o 00" [aruap, 1+ )] 7 +
. t=z
“*‘%’?a [Ml (_4\1) ,\;—1/2 + M, (»\1)50(/\2)] [21\1 %‘f% 34+ .u)] ¥ } (1—p)+
+2 (1= 0) {0 [M ) X574 385 (0) ()] [42520, 1+ 0) ] B

i [ 05+ 100 ()] [ s+ )] |

0<a<l, v<1/2.
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