y, J y 14

On a Principle of the Existence of Bounded, Periodie and SOV/20—123-2-6/50
Almost»Periodic Solutiong °of a Systen of Ordinary
Differential Equationg

let be valid the non-logal theoremsg of €xistence ang uniquenesgg,
Let every solutjop x(t), ¢ e[T1,T2] of (1 Satisfying the initig)
conditiop x(T1)€l", satisfy the condition x(t) e x(T1),

t e(T1gT2]. Then (1) pag at least gpe solution x*(t) for which
x*(Tz) - x*(Tj)ec.

There are 12 references, 9 of which are Soviet, 1 American, and
2 Poligh,

PRESENTED, June 9, 1958, by PQS.Aleksandrov, Academiciap
SUBMITTED, May 10, 1958

Card 3/3
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it H rnik perevodov,
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(Waves)
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- 69764
16,4500 16, Ypu0 s/155/59/ooo/02/005/o36
AUTHORS: Krasnogel'skiy, M.A., Mamedov, Ya.D.

TITLE: Remark on the Appiiestion of Differential and Integral Inequalitiss
in the Queation of the\Corractness of the Cauchy Problem for Ordinary
Differential Equations\¥n Banach Spaces \

PERIODICAL; Nauchnyye doklady vyashey shkoly. Fiziko-mstematicheskiye nauki,
1959, No. 2, pp. 32-37

TEXT: The authors show that, with the aid of well known theorems on
differential-and integral inequalities (eapecially the lemma of Chaplygin),
one ‘can ‘estimate in 8 'very simple way the variations effected on the ‘
solution'of‘the:integro-differential equations, if the right sides or the
initial conditions are subject to amall perturbations.

Ye.A.-Barbashin, M.I. Vishik, L.A. Lyusternik, M.G. Kreyn, A,.I. Perov, and
P,Ye, Sobolevskiy are mertioned.

There are 12 referencesa: 10 Soviet, 1 American and 1 German.

ASSOCIATION: Voronezhskiy gosudarstvennyy universitet (Eronezh State ./

University) Vi
SUBMITTKD: February 20, 1959

Card 1/1
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32503

JL.Yto0 5/044/61/000/011/026/045
C111/C444
AUTHORS; Krasnosel'skiy, M. A.y Rutitskiy, Ya. B., sSultanov., %. Y
TITLE: on a non-linear operator, operating in spaces of sbstyact
functions

PERIODICAL: Referativnyy zhurnal, Matematika, no. 11, 1961, 73,

abstract 11B397.(Izv. AN. Azerb. SSR. Sew. iy, -maten
i tekhn. n., 1959, no. 3, 15-21)

TEXT: Investigated are certain properties of the operator
fu(t) = £(t,u(t)) (1)

which transforms a subset of a certain Banuch spuce B into asnother
Banach space B.. One assumes that the abstruact function f(t,u) with
values in B, is strongly measurable for every fixed u € B, and tha*
the operator f(t,u) is strongly continuous with respect to u for

almost all t€ N ; () is a bounded closed set of the finite dimens:

ronal .
Euclidian space. In the article it is proved that the thecrems on the y{/
continuity and boundedness of the operator f which formeriy have hesn .

roved for the spaces Lp, L? of vector functions, for Orliecx
ard 1/3 (u)

apaces

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(
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32503 ,
8/044/61/066/0:1/026/045
On & non-linear operator, operating . . .C111/C444

etc., hold for broad classes of abstract functionvspaces The concerpt

of & "3 ~ space” is introduced as follows: Let B be the linear ERIECR
of all measurable abstract functions u(t) with velues in the 2anzs:
space B; let B be made a complete Banach space by aid of a certuin
norm ” ,1\3/ - The sgpuce is called "g¢- space", if the following aends -

n

tions are satisfied: V}/
1.) There is " u “\BI = 0 if and only if u(t) = 0 almoss everywhars on ii;

v
2.) B contains all functions taking a constant velue on il ;

v
3.) B contains together with the abstract function u(+) al? funsticne

u(t) aeE(t), BQE(t) being the characteristic function of tha measurabla
set EC (L ; there I\uaq_ﬂﬂﬁ <) u Hﬁ/ ;

4.) Outv of the condition “un 3 = 0 there follows that wne functices
un(t) converge to € with respect to the norm.

The authors investigate certain properties of the introdused o - 5p5 73
under certain additional conditions und prove tue continui ty of tha
Card 2/3
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4

On a non-linear operator, operating . . .C111/C44

v Vo w
operator f, transfogming & subset of B into Bo, where E°
those functions of B which have absolu&ely continuous norms. It is
sald that an abstract function u(t) € B possesses an absolutely
continuous norm, if | u e, "ﬁ =0 for mes E - 0. Further on it is

v
proved that the operator f is bounded in every

sphere TS (- Bo" At the
end of the paper the case mes (L = o0 is considered. ,/!/'

E.bstracter's note: Complete translation.]

is the set of

- - 0826120(
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AUTHORS:

TITLE:
PERIODICAL:

ABSTRACT:

Card 1/2
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11
05256
Krasnosel'skiy,ll.A., end Ladyzhenskiy,L.A. SCV/140-59-5-12/25

T

On the Extent of the Hotion uo-Concave Operator

Izvestiys vysshikh uchebnykh zavedeniy. Katematika, 1959,
¥r 5, pp 112-121 (USSR)

The authors oonsider

(1) A = fefrriper] ey -
F

An operator A in the Banach space E which is partially ordered
with the aid of a cone K, is called u -concave if it is positive

and monotone and if there exists a positive element u, so that:
1) For every YEK(| P £ 0) there exist o, B, so that
(2) wuo<A\Psﬁuo.

2) For every WEK for which \P?ﬂlo (¥>0), and arbitrary 0<a<b<i
there exists an p so that:
ga) At @)= (1+n)tap (agt<d)
the sign < is also used for marking the ordering relations).
In the present paper the authors give conditions for the u,-

concavity, e.g.: For an increasing u let G(x,y,u) be increasing,

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(
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05256
On the Extent of the Notion u -Concace Operator 50V/140~59-5=12/25

1
G(x,y,0)=0. Let H(x,y,u) = ;'G(x,y,u); u = uo(x)E§1.

Theorem 1: Let the operator (1) act in the space C of functions
continuous on a bounded, closed set F of the Euclidean space. Let
H(x,y,u) be not increasing with respect to u and

(4) H(xoylu1)' H(x,y,u2)2>0
for almost all y&F. Then (1) is u_-concave in C with respect to

the cone of all non-negative functions.

The authors formulate 8 theorems. They mention P.S.Uryson, I.Ai.
Bakhtin, and Ya.D.Mamsdov.

There are 8 Soviet references.

ASS0CIATION: Voronezhskiy gosudarstvennyy universitet (Voronezh State
University)

SUBMITTED: February 10, 1959

Card 2/2
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TITLE:
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ABSTRACT:
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. o F
Krasnosel'skiy, M.A., Perov, A.I. ’ SOV/20-126-1-3/62

On the Existence of Solutions for Some Non-Linear Operator
Equations (0 sushchestvbvanii resheniy u nekotorykh neliney-
nykh operatornykh uravneniy) '

Doklady Akademii nauk SSSR,1959,Vol 126,8r 1,
pp 15 - 18 (USSR)

Let (f,y) denote the value of the linear functional fEE;,'l
on the element yﬂEEy ; let Ex and E_ be Banach ipacesu

Theorem 3 Let the non-linear operator T(x) be continuously
differentiabie according to0 Fréchet ; let

(3n , T'(x)h>>/3(,-,1—-x”-y Tk (x,h€E))

where B ig a linear continuous and continuously reversible
operator from Ex into E; , while the continuous positive

i ,
function L(u) is of Osgood type: S 3%7 = @ o Then the

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(
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a -

" On the Existence of Jolutions for Some Non-Linear SOV/20-126-1-3/62
Operator Equations

equation T(x) = ¥ possesses a unique solution in Ex for
every yEEy..

Let H,; H,CH , H Hilbert space; lot 9(51,32) -
- max sup 9(1,!12) ; sup ¢ (x,H1)}. .
x€H1 o B xll w1 erz,thﬂ
Let A and B be bounded self-adjoint operators ; H (4) and

B (B) be the invariant subspaces of A and B corresponding to
the ‘negative parts of the spestra.

Theorem: Let the Geteaur derivetive T'(x) of the operator
T(x) bs a self-adjoint operator for every x&H. Let 4
AST!(x)€&B (x€H) , where A and B are self-adjoint, A~

-1 - -
and B continuous, 9,[3 (4), B (B)] <1 and ((2-B)x,x)<o0

for x €H. Then 7(x) = Y possesses a unique solution in H
for every y €H,

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(
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~

On the Exisjence of Solutions for Some Non-Linear S0V/20-126-1-342
Operator Equations

Then it is proved that the theorem of Kneser-Aukuhara con..
cerning the integral ocone is applicable to different classes
of integro-differential equations and ordinary differential
equations in Banach spaces. . : ,

Finally the case is considered where T'(x) does not possess
a continuous inverse operator for .all x. S.L. Sobolev is
rentioned by the authors.

There are 15 referencea, 13 of which are Soviet, 1 German,
and 1 Japanese, :

ASSOCIATION: Voranezhskiy . gosudarstvennyy universitet (Voronezh State
University)

PRESENTED: January 16,1959, by P.S, Aleksandrov, Academician

SUBMITTED: January 13,1959
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16‘f'1‘)’ I('L,/'(:Du() 66442

AUTHORS::

Krasnosel'skiy, M.;A,, and Sobolevskiy, P.Ye. S0V/20-129-3-7/70

s e RN K T T

TITLE:
PERIODICAL:
ABSTRACT:

Fractional Powers of Operators Acting in Banach Spaces
Doklaedy Akademii nauk SSSR, 1959, Vol 129,Nr 3,pp 499-502 (Ussr)

An operator A in the complex Banach space E is called normally
positive if D{A) is dense in E and if for all t2>0 there exist

-1 :
the bounded operators (A+tI)” defined in the whole E, where

(1) N T e:s (0.

Let the operators A" (o3 0) be defined by A° = T and

-R  sinfl | n! ® n-« -n-1
(2) AT = " (=) (2= ) . (a0 f t (A+tI) at,
o)

where n oL ~1. o
Theorem !: Let A be normaliy positive., Then the A form &
strongly continuous semigroup of bounded operators.

-0 . :
Theorem 2: From A x = 0 for X20 there follows x = 0. The_sets of

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(
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Fractional Powers of Operators Acting in Banach Spaces
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66442
S0V/20-129-3-7/70

values R(A™) of the A~% are dense in E. For 0(>P20 it holds

R(A‘q)c:R(A'p).

Theorem 3: Let 0 < o <f3. Let A, be defined on D(AP) by A1x=A°‘x.

Then A“is the closure of 4, .

Theorem 4: Let A be normall} positive. Let |&|& IPl , let o and B

have the same sign. Then "y
(6) Il < k(ol, ) alx /P g 1=

where X depends only on *K,(>and C of (1),
Three further theorems treat the comparison

(x €p(aB)),

of several fractional

operators. The authors mention M.Z.Solomyak, and S5.G.Kreyn.
There are 14 references, 13 of which are Soviet, and 1 German,

PRESENTED: July 9, 1959, by S.L.Sobelev, Academician
SUBMITTED: July 8, 1959

Card 2/2
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8L767

s/04760/o1 5/003/910/016xx
/(,u/éoo C111/¢0222

AUTHOR: Krasnosel'skiy, M.A. la
ol ¢

TITLE: Solution of Equations' Involving Adjoint Operators\ by Successive
Approximations \{ ,

PERIODICAL: Uspekhi matematicheskikh nauk, 1960, Vol.15, No.3, pp.161-165

TEXT: Theorem 1: Let 4 bhe & selfadjoint (in general not completely con-
tinuous) operator in the Hilbert space H, where HAY =21 and -1 is no eigen-
value of A, Let the equation

(1) Y = AP+t

have a (in general not unique) solution for a glven f. Then the successive

approximations
(2§ Pr = AP 4+ (n=1,2,..0)

convarge to the solution (if it is not unique, then toone of the solutions)
of (1) for an arbitrary initial approximation P, CH.

Lemma 1j Every equation having a solution, with a linear continuous
operator in the Hilbert space can be reduced to an equation of the type (1),
where A satisfies the conditions of theorem 1.

Theore;l 2: For every equation having a solution, with a linear bounded
Card 1/3 '

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(
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8Li767

$/042/60/015/003/010/016Xx
c111/c222

Solution of Equations Involving Adjoint Operators by Successive
Approximations

operator in the Hilbert space, a successive approximation can be made which
converges to the solution.

Lemma 2: Let the assumptions of theorem 1 be satisfied. Let the continuous
operator T of H into the Banach space E commutate with A. Then the sucoessive
approximations

(46) Yo = AN +Tf (n=1,2,,..) VX/

converge with respect to the norm of E to the solution of

(17) We Ap+TL

for every initisl approximation ‘yo - 'I‘\-Po.
Theorem 3: Let the equation

(18) P= D+,

where D is a selfadjoint operator, be solvable in d; let a power % of D
be a continuous operator of H into E. Then successive approximations can
be constructed for the approximate solution of (18), which converge to the
norm of E.

Card 2/3

3
¢
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8li767

s/o4760/o15/oo3/o1o/o16xx
[{ 1600 C111/c222

Solution of Equations Involving Adjoint Operators by Successive
Approximations

From theorem 3 it is concluded: If a Fredholm equation of second kind with

a kernel of potential. type has & solution, then successive approximations

can be constructed which, with arbitrarily many derivatives, converge to the
solution. 4 A
The author mentions I.P.Natanson, S.G.Kreyn, B.M.Fridman, G.N.Polozhiy and
S.L.Soholev. There are 4 Soviet references.

SUBMITTED: December 1, 1959
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32801
/6., 4400 5/044/61/000/012/037/054
C111/C333
AUTHORS: Krasnosel'skiy, M. A. Chechik, V. 4.

TITLE: On & theorem of L. V. Kantorovich

PERIODICAL:  Referativnyy zhurnal, Matematike, no. 12, 1961, 79,
abstract 12B367. (“"Tr. Seminara pc funkts. analizu,
RostO‘)vsk.-n/D. un-t, Voronezhsk, un-t", 1960, vyp. 3-4,
50-53

TEXT: The authors consider the equation Kx & x - \x = Y,
where x,y -- elements of the linear normal space X, H ~- linear opera- (7‘/

tor in X; it is sssumed that X is mapped onto itself by K. Let X' be
& complete subspaze of X, Y a linear operatcr prejecting X onte X!,
Besides the initial equation there is censidsred the "adjecent" equation

Kx =x - \Hx = (P(Tl)’ where H is a linear operater in X'. It is assumed

that lPHEx' . Hx! <E,? ) (x'€ X') and tha+ thore is an x'€ X' to
every x&X such that || Hx ~ xt = g, fx} ("proximityn ccnditions).

With the aid of the general theory of deficiencies of linear cperators
in normed spaces it is proved that if K ig invertible under the

stated assumptions, and if r = |}] || K" Il le, + £+ €)=1,
Card 1/2
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32881
8/044/61/000/0:2/037/054

On a theorem of L. V. Kantorovich 111/C333

the equation Kx = ?(y) has a unigue solutien x £r every y, where

b .
"x"é i-r " (P(y)u « It is men‘ioned that *his result 1s analogous

but not equivalent to & result of L. V Kantersvict i
b ¢ . V. : n (Uspekhi tem.
nauk, 1948, 3, vyp. 6, 108). (vsp naren

Absiracter's note: Complete translation.j
[

Card 1/2
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Wiy le Yooy 2600 5/053728/1 31/02/007/071
AUTHOR: Krasnosel'skiy, M.A. \»

TITLE: On e Theorem Stated by M.Riesz
PERIODICAL: Doklady Akademii nauk SSSR, 1960,Vol 131,Nr 2,pp 246-248 (USSR)
ABSTRACT:

p r
Let A be a linear operator of L ! into L ! and simultaneously
o) r
of L 2 into I 2; 1$p1, 1-1,p2,r2 <o . Here 19 ig the space of

functions P (x) summable in the power s on a bounded closed
set G of a finite-dimensional space; the norm is ll‘F"s =

1
={f|\{’(x),sdx} /S. The numbers p and r are defined by
(1(); 1 t 1-t 1 1-t

_— = e— gy = —_ o e—— —_—

P p, p2 ’ r T, T,

where t is an arbitrary fixed number of (0,1). 1 r

Theorem 1; Let T, be finite., Let A as an operator of L ' into 1" !
T

p
be completely continuousg and as an operator of L 2 into L 2 be

continuous. Then A ig a compl'etely continuous operator of LP g
Card 1/2 p><

- 120(
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into LT.
Theorem 2: Let A be completely continuous of

completely continuous operator of LP
r

into Lr, where r = 1-t2 .

The proofs are given for the case ¢ =

& generalization to sets ¢ with an inf

The author mentions L.V.Kantorovich. H

A.5.Shvarts for discussions.

There are 2 Sovie: references,

PRESENTED: November 20, 1959, by S.L.Sobolev,
SUBMITTED: November 18, 1959

Card 2/2
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On e Theorem Stated by M,Riesz S/020/60/131/02/007/071

Tr
continuous as an operator of Lp2 into I 2. Then A is a

» Where p is given by (1),

L0,1]. The theorems admit
inite measure.

e -thanks S.G.Kreyn and

Academician \)(

CIA-RDP86-00513R000826120
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AUTBOR: Erasnosel! skiy, M.A, ..

Sao .
Regular.and Perfectly Regular Cones

PERTODICAL

TEXTs
sequence anE‘for' whioch it holds

(1)
(2)

converges with respect to the norm

TITLE:

Doklady Akademii nenl 888P, 1960,

x1$x26 Y éxn€00-

x <z (n= 1,2,...)

(3)

converges with respect to the
Card 1/4

Mxnﬂén(n"“!?v'”) '

norm.
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to an element of B, K is
it every"aequn’os»-xnex which sstisfies (1) and for which
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Vol. 135, No. a,ppo 255-257

The cone X in the real Banschspace P ig called regular if avery

X

perfectly regular
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Regular and Perfectly Regular Cones s/oao;%o/135/ooz/ooz/o56
' ) C 111/c222

§>o0 80 that for arbitrary e, g€k
from llel = Jg| = it follows e + gy > §. .
Theorem 2 i Every regular cone is normal,
Let u be a fixed element of X different from zero, Let Eu denote the set of

such x€F that for certain a = a(x) it holde : - a u$xga u . The smallest
a for "whilch this inequation is satisfied is called u-norm of a and is denoted
with lIx || .

u

Theorem 3 : Tn arder that K is normal it ig necessary and sufficient that an
M >0 exists so that for every yex it holds ;

(4) ”xﬂéﬂﬂyﬂ-ﬂxﬂy’hexﬂ .

The positive functional f(x) defined on X is called strongly increasing if for
2ll h €KX (n = 1,2,...) from l!hnﬂ >€,>0 (n = 152,..) it follows

lim f(h1 + - s hn) =00 .
n+0o

Card 2/ 4
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Regular and Perfectly Regular Cones s/029/60/135/002/002/036
c111/c222

Theorem 4 : Let a functional'atrongly increasing on K be bounded on the
intersection of the cone with each sphere of E. Then X is perfectly regular.

‘Theorem 5 1 If on K a monotone strongly inoreasing functtonal can be defined
then K is perfectly regular.
A linear funotional f(x) is called uniformly positive if it holds

(5) f(x)zallxit  (xex) ,
where a>0 ., It is said that X admits a coating if there exists a oone -1(1 80

thet every xeK different from zero is an inner element of K1 and furthermore
it lies in K1 with a spherical neighborhoad. of radius bl x)l , where b does

not depend on x .

Theorem 6 1 In order that K admits a coating it is necesgsary and sufficient
that on"K a uniformly positive linear functional can be defined.

Theorem 7 1 Every cone admitting a coating is perfectly regular,

Theorem 8 1 On K let be defined a linear completely continuous (on K) operator
A, where

(6) Ax !l >a Jixll (xek) .
Card 3/4
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Regular and Perfectly Regular Cones s/027/60/155/ooz/ooz/056
c111/c222

Then K admits the coating.

Theorem 9 relates to linear operators with respect to which a certain cone

is invariant,

The author mentions M.C. Kreyn, V.Ya, Stetsenko, D.P, Mil'man and 1.4, LK/
Bakhtin.

There are 4 Soviet references.

ASSOCIATION: Voronezhskiy gosudarstvennyy universitet (Voronezh State
University)

PRESENTED: June 15, 1960, by P.S. Aleksandrov, Academician

SUBMITTED: June 11, 1960
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AUTHOR: Kraenosel'skiyv M.A.

TITLEq

Operators
PERIODICAL: Doklady Akademii nauk 3SSSR, 1960, Vol.135, No. 3, PP.527-530
TEXT: Let X be 8 cone in the real Banach Space E. Let x«iy if y-x&K;
let xfy if y-x&x. o
Theorem 1: Let the operator A bYe completely continuouas, let there exist
an R>»0 so that

(1) AXSx (€K, BxluR). e

then A has at least one fired point in g,
Furthermore let Ag 9, where 0 is thae zero point of E.
Let 4 compress K if there exist positive R,r so that (1) and

(2) Axalx (x&K, fxligr)
is satisfied. Let A extend K if

(3) Ax&x (x€K,MxiI3R)
and -

(4) Axz2»x (x€ K Ixier).
Card 1/4
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Stationary Points of Cone - Compressing or Cone - Extending Operators

Theorem 2: Let the completely continuous operator A extend or compreses K,
Th t from zero ir K.

with teopological methods,
A linear operator B which leaves K fixed, is called uo-bounded from balow

(above) if to every x €KX there exist an integer P = p(x) and a positivs

number i =a4(x) go that BPx 3 sy (BPx<% ¢tu ); here u is an element of
. o o o
K different fronm zero.

For an examination of the ceonditions of theorems 1,2 the author uses:
Theorem 3: Let the linear operator B uoubounded from below satisfy the

condition Bu°;>(1+50)uo, £,>0. Then 1t holds BxZx for all x=K, .
Theorem 4: Let the linear operator B uo-bounded from above satisfy the
sondition Buoé_(?-io)uo, €,>0. Then Bx3>x for all XEK, x £ 9.

Let A'(0) and A-(w ) be linear operators so that

1im ﬂg;-AQ-A'(QZEA . lim fAx-A' (0 )xt
x;—.rz, I x40 x| x€K, lixlso P X
Caxd 2

- 0.
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8/020 60/135/003/005/039
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Stationary Points of Cone - Compressing or Cone - Extending Operators

Theorem 5: Let 4 be completely continuous. Lat each of the operators a'(g)
and A'(e0) have a 8ingle eigenveotor in K; let %(e) and h(oog be the
corresponding eigenvalues. For the existence of a8 fixed point different
{rom zero of A in K it suffices that 1£(n(6), 2(w)).

Theorems 6 and 7 relate to the case where E is weakly complete, the unit
sphere isg weakly compact in E and K admits a coating.

The application of the new theorems on fixed points to nonlinear integral
equations or boundary value problems is made according to the usual
8chemes (cfo(Reng))u The gi rthermore be used for the
pProof of periodic solutions of nonlinear differential equations. Three
examples are considered, e.g.: Given the system

(9) fi = "fi(x,’,oon’xn; i1gooogin) (1’1guu-,n)’

where the left sides are 0dd either in the x or in the x and x. For xJ‘;O

and all Yy let >

2 2
m (x1+o. n+xn)<fi(x1.,“,,xn; y1,,.‘,yn)$ mI(x1+“v+xn)+M
(1-1.,.,“.:1)

Card 3/4
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s/029/60/135/003/005/039
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Stationary Points of Cone - Compressing or Cone - Extending Operators
Let exist a 5,>0 so that for 0<:zj<:5;,iyk§<:§o it holds

2
fi(x1,oQg,xn;y1,,na,yn)gg m (x1+a,u+xn) (t=1,...,n).

There are 3 Soviet refereonces.
ASSOCIATION: Voronezhskiy gosudarstvennyy univergitet (Voronezh State

University)
PRESENTED: June 15, 1960, by P.S.Aleksandrov, Academician
SUBMITTED:s June 10, 1960
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KRASNOSELSKIY, M. A. and PEROV, 4. I.

P e

"On some features of the existence of pericdic solutions for the sys-
tems of ordinary differential equations.™

Paper presented at the Intl, “ymposium on Nonlinear Vibrations, Kiev, USR,
9-19 Zep 61

Voronezh State University, Voronezh, USSR
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AUTHORS: Bakhtin, I. A.,Krasnosel'skiy, M. A,
TITLE: Method of successive approximations in the theory of
equations with concave operators

PERIODICAL: Sibirskiy matemmticheskiy zhurnal, v. 2, no. 3, 1961,
313 - 330

TEXTt The authors communicated the most important results of this study
‘in an earlier paper (Ref. 1: K teorii uravneniy s vognutymi operatorami.
Doklady Ak, nauk SSSR, 123, no. 1, (1958) 17 - 20) without giving a proof.
The subject of the study are equations with operators transforming non-
negative functions into non-negative functions, The authors consider a
real Banach space E in which two cones, X and K,, are distinguished

where KC K1. The relation xgy means that y - x is contained in K1. The

cone K‘g is regular if any monotonic and bounded sequence
x

xn(x1 2«..;(3:';(... (zo) converges with respect to its norm. By

Card 1/4

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120

8/199/61/002/003/001/005
Method of successive approximations ... B112/B203

K(vo, w°> y the authors designate the set of all x€K, for which vogx(vo

holds. A continuous operator A is monotonic on.s set TCE; if the inequality
Ax {Ay results from x<y (x, YyET). The operator A is concave on K if it is
positive and monotonic, if for any element x€ K differing from the zero
element there are positive numbers ot and 3, so thatccuoéAx<ﬁuo, and if

for any element x€K satisfying the condition x) (3’>°) the relation
A(t, x)> thx, Atx f tAx (0<t<1) is fulfilled. Hore, u_is & certain
element of K differing from the zero element, A concave operator A is
u -concave if for any x€K (x)’guo,g“>o) and for any interval [a, B C (0, 1)

there is a number)z-vi(x; 8, b)>0, so that A(tx)>» (1 +W)tAx. The authors
prove the following theorems: (1) If an operator A mono*onic on

K (vo,’ w‘? transforms the set K<v°, w°> in itself, then it is sufficient

for the existence of a fixed point that one of the following three
conditions is fulfilled: (a) the cone K is regular, (b) the operator A is
fully continuous, (c) a non-decreasing, for r>0 positive function (r)
exists so that A(x + y)» ax +oe() yﬂ)zo (xy x + y€ K(Vo, LI Y€K), where -

Card 2/4
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z, is & certain element in K differing from the zero element. (2) If
conditions of theorem 1 are fulfilled; and if there is only one fixed
point x#*, then the latter is the limit element of the successive

approximations X, = Axn_‘1 (n =1, 2, ...), whatever element x, is the

initial element of this approximatior. (3) If the equation x = Ax with
the concave operator A on the cone X has a unique solution x* differing
from the zero solution, and if one of the three conditions (&, b, ¢) of
theorem 1 is fulfilled;, then the sequence x = Axn_1 converges with

respect %o its norm, whatever point x €K is the initial point of the
approximation., (4) If the equation xou Ax with the u =concave operator A
in the cone K has a solution x* differing from the zero solution; then

the sequence x, = Axn_1 converges for all‘xoeK with respect to its u ~nors

toward x* (the u, -norm of x is the smallest number ¢ for which the
inequality - Qu £ x<Qu  is fulfilled). (5) If the operator A is concave;

and if for any elements v and w (\')»zmuo, ﬁ) 0) differing from zero
AW & AV + & u (60 = é',o(v, w5 t°)>0) follows from t vEw<v (tov;{w, vEv),

Card 3/4
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then the cperator 4° is u_-concave. Theoren (6) expresses the monstony
and concavity of anp operator of particular structure., The authors pregent
Some applications of the theorems proven, They mention M, G. Kreyn and
P. S. Uryson, There are 13 Soviet-bloc references,
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AUTHORS: Kibenko, A. V., Krasnosel'skiy, M. A., Mamedov, Ya, D.
’______,_——-——-—————\\_________ .
TITLE: One-sidedestimates for the existence conditions of solutions
to differential equations in functional spaces

'PERIODICAL: Referativnyy zhurnal, Matematika, no. 9,.1962, 36 - 37,
: abstract 9B193 ("Uch, zap, Azerb, un-t, Ser, fiz,-matem, -
1 khim. n.", 1961, no, 3, 13 - 19 (AzerbayJanian))

TEXT: The sufficient conditions are formulated for the existence of a
solution to the Cauchy problem ..

dx ) .
a—{;-f(xlt)l xjt-o'xo . v (1)'

4n the Banach space E, Let (x), x € E, be a nonlinear continuous functional,
where @ (0) =0, (x) > 0 for x> 0, and from the condition that

Card 1/4
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One-sided estimates for the existence conditions of.,, AO60/A000

® (x) —»0 1t follows that || x {| ~ 0. Let

Q (x+h) - D (x) =D (x,h) +w (x,h),

where the functional D (x,h) 1s continuous in h uniformly with respect to x 1n
any sphere, semihomogeneous and semi-additive with respect to h, and

lim ¥ _(x,h)

" Ihiso Tqap "

With S  we shall denote the sphere | x -~ x, | < r. Let the operator f (x,t) with

values in E be uniformly continuous with respect to the set of variables te [O,T]
and x 6 So, let this operator satisfy the condition

D(x -yt (t,x) - £ (t,y) < L (t, D (v -y)),
Card 2/}
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One-sided estimates for the existence conditionsof, .

. where the function L is continuous, and the Cauchy problem

du

T L, u() =0 ‘ /
-/

has a unique zero solution, Then the problem (1) has & solution. It is also
. proven that there is at least one solution to the Cauchy problem

d
a—%::f(x,t) +h(x:t)l x’t:on.xo' . (2)

provided f satisfies the conditions enumerated,above, and the operator h (x,t)
is completely continuous, Some considerations are cited as.to the existence‘of
a solution to the Cauchy problem ’ ’

N 7 .
.E{A(t)x+f(t.x).x(t.o'xo

Card 3/4
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where A (t) is an unbounded linear operator, The convergence of the consecutive
approximations for the problem (2) is investigated,

3. G, Mikhlin

[Abstracter's note: Complete translation]
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BAKEL'MAN, I.Ya.; KRASNOSEL?'SKIY, M,A,

———

A criterion for the golvability of a two- '
point bounda roblem
[vith summary in English]. Vest. LGU no,13:1641-163 'gly.p

~ (MIRA 74:7
(Differential equations) il
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/6.J8a 0 c111/0222
AUTHORS ¢ Bakel'man, I.Ya., and Kjffﬁ?ff,lf.ﬂl‘!la—lh&'

TITLE: Ron-trivial solutions lof the Diriochlet problem for equations
with the operatcr of Monge-Ampdre

PERIODICAL: Akademiya nauk 5S8R, Doklady, vol.137, mno.5, 1961,1007-1010
TEXT; The authors investigate non-negative solutions of

rt"ﬂz - f(x,y,z,p,q)(1+p2+q2)«' ’ (1)

z(:c,y)]r = 0, (2)

where 0% ot £1, [ -- boundary of the bounded convex region £} and it has
a specific ourvature bounded from below by & positive number;
£(x,7,3,psq) i8 contlnuous for {x,yleQ, 230, ~w <py q<®©, non-
negative snd for a % of en arbitrary finite interval it is uniformly
bounded from above in the other variables. Every convex function z(x,¥)
generates by its support planes z«z(xo,yo) - p(x—x°)+q(y-y°) the so-

oelled normal mapping of the points {xo,yoke'ﬁ.into the p,qeplans. A

solution of (1)=(2) is & non-negative convex function with an absolutely
continuous ares of the normal derivetion if it almost everywhers ‘

card 1/ 7
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satisfies (1) and vanishes on .
At first the authors consider

ol
rt-a? = p(x,r)(140%a%)  a(xiy)| = O (3)
Lot s(x,y) = AgP(xsy). (/\/ -
Theorem 13 Ay transforms every uniformly bournded family of non-negative

funotions into s set which is compact in the sense of the uniform
convergence. The operator Ag transforms every uniformly bounded and

point-by-point convergent sequence of functions into & uniformly
convergent eequence.
Theorem 21 A. The A ¢ are monotone, i.e., from 0< Y(x,7) cy(x,y) it

follows Agy(x,y) €A (x,7)-
B. For 0::'(<"l for gvlpry r’xon-negative #(x,y) it holds:

1
1, [Roten) 2 AT 4 plny)  (0&RL). (4)
Co If &y €% then for every non-negative (p(x,y) it holds:
Au1 tP(X!Y) "-Aq_a ‘P(xoy)'

Caxd 2/7
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Non-trivial solutions... c111/¢222
D) It holds

T
rOV[U—-o() lefrZa ], 1 0« <,

1/ Nehrs
2] A if A= 1;

Oél*\‘)(x,y)é r
Q

oL
P -
(2,02, f[(1-o() hellxe 4] 1= if 0S¢,

Q< l ||(pllrg
e -1 ifo= 1,

where p and q are the slo
os pes of an arbitrary support plane of A
1/r0 is the lower bound of the specific curvaturs of . o (2,7 )5

The authors consider the operaor

BP(xyy) = ﬁ“f[xsy, ‘?{K’Y)"‘r?'; ‘P(Iry)y"a—afy“q)(xﬂ)] . (5)

Theorem 3; The operator B lets inv
ariant the cone of the non-negzative
convex functions which satisfy (2), and it is completely continaoua on

Card 3/7
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this cone (in the sense of the uniform metric).
Theorem 4: Let

a (1+22)l' for 0 €A L1,
f(x,y,z,p,q)g{ ! (6)
a11n1'£(2+z) for oL = 1,
where ¢ 1-0o(, >0, 8> 0. Then (1)-(2) has at least one solution.
Theorem 5: Let (6) be satisfied and let exist a 5°>0 g0 that

2(x,7,2,210) 22" "8 (042 ¢85 -w<p, q<m), (7)

Where a, >0, £>0. Then (1)-(2) has at leant one solution which does

not vanish identically.
Theorem 6: Let f(x,y,z) be non-decreasing in z; f(x,y,2)>0 for z >0
and elmost all {x,y}e(},. Let

f(x)y’mz)?kro i‘(x,y,z) ({x’.‘/}en 3 OQ)‘SU z20), (9)
Card 4/ 7
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where ¥y £ 2(1- o). Then (1)-(2) cannot have more than one non-negative
¥o

solution being not =0,
Theorem Tt Let exist § > 0 and M >0 so that
(o] 0

f(X:.YrZ»PpQ)$8-32 ¥ ({x,y}e2 0&z£J 1 ~w<p, a<m);  (10)

f(xvy’z)P)Q)23-4z r1 ({x’y}en$ Z?MOS -0<p, Q<m)y (11)

where X1>'2, a.,a2,>0. Then (1)-(2) has at least one solution beside of

374

the trivial one.
Theorem 8: Let exist a sequence R —»w, so that

r] (Jnnsz <Rn)9

*
where r1>2 and 5>0 is sufficiently small. Let oxist a sequence Rnﬂm

80 that 2
f(x,y,z,p,q)é an(1+z )

f(x’YrZ)PNI)?aZ

L

*
(OQ 2 ‘Rn);
where X‘2<1-o< and the a, satisfy the condition
Card 5/7
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r 1
w22 2 17% »
r, \ﬁ(1-u)an(1+ftn ) 2 r2 ] "% <n?,

where 1/ro is the lower bound of the specific curvature of . Then (1)-

(2) has a countable set of different solutions 2, the maxima of which

increase unboundedly for n—w.
The theorems can be generalized to equations

2

rt-s
L ) E(x,¥,2,p,0)T+2F(x,¥,2,p,q)8 +
(14p%+q%)

+G(X1szvPsQ)t + f(xvypsz’Q)
and

rt-s2
R(PyQ)
where R(p,q) is different from (1+p2+q2) (o€l &1).

Card 6/7
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There are 6 Soviet-bloc references.

.ASSOCIATIONxVoronezhskiy gosudarstvennyy universitet (Voronezh State
. University)

PRESENTED: November 23, 1960, by P.S.Aleksandrov, Academician
SUBMITTED: November 22, 1960
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ZABREYKO, P.P.; KRASNOSEL'SKIY, M.A.
U

Caleculating the index of an isolated fixed point of a completely
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S Moo c111/c222
AUTHORS ¢ _Krasnosel'skiy, M.A., and Rutitskiy, Ya.B.

TITLE: Some approximate methods of solving non-linear operator
equations by linearization

PERIODICALs Akademiya nauk SSSR. Doklady, v.14!, no. 4, 1961, 785-788

TEXT: If P(x) ie & non-linear operator of the Banach space E into the
Banachapace E1 , and if P(x) in an open sphere 5L C E has the Frechet

derivative P?(x) then

P(X) = 0 (1)
can be solved approximately by taking the soclutions of the linearized
equation

P(x, ) (x= %, ) + B(x,_) = 0 (2)

as successive approximations x , This equation; however, mostly cannot
be solved rigorously. n

Let the approximate solution of the linear equation \(
Card 1/8 v
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Bx = b (3)

be carried out with any fixed method. The transition from the initial
approximation x_ to the "better” approximation X, defines a certain non-
linear operator

x, = V(xo ; B,b) . (4)

1

Applying (4) successively for the solution of the linearized equation (2)
then one obtains the iteration process

x-n = V(xn__1,; P’(Xn_1)9 P'(xn,g)xn__g - P(xnﬂg)) . (5)

In the present paper the authors investigate the convergence of (5). It
is assumed that on £2 the Hblder condition "P'(x1)w P'(xz)u 5,kux1-x2w*
(0 < £1) is satisfied and that for all x & £ the approximate

solution V(xo) = V(xo H P’(xo), P'(xo)xo~ P(xo)) and the rigorous

solution x of the linear equation
Card 2/§
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] = P! -
P (xo)x P (xo)xo P(xo)
are connected by the relation
Iv(x,)) - & alx - X1 (11)

with 0<qd1 .
Theorem 1 3 Let the initial approximation X, satisfy the conditions

1) There exists I = [P'(x )]~ ana | <3, .
2) N e (x )l £ 1, -
3) It holds

_ oL B8
h = k)t
0 o] 'QO\ (1 + q)(

where B8(q) is the root of
Card 3/3
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ol
L (q N EKJ_J;JL%) - 1 (13)

(1_3) 1 +&

1
4) The sphere S : ”x-xoll < lta q, » where - = (1- 8(q)) /°(', is

1-¥
contained in £
Then in §  there lies a solution x¥ of (1) to which the successive

approximations (5) are converging. If (12) is a rigorous inequality then
it holds 2 2
||xn - x I|é(q+£n)” X 4 - % Il

where £ —20 .
n

If [ (x) does not only exist in X but in a certain neighborhood S of X,

and if | [T (x)]| & B(x€S) then the conditions of theorem 1 can be
1+

1
weakened. Let ho = Bk'/l:', do = ——:—%T ho + q@ and furthermore ¢

Card 4/%
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= = d’ = 1+ @
=y Uy v Py 2 B 4y 1eq"* h +q . Let d <1 and

D be the sum of 1 +d + d d, + d d.d, +
o o1 o012

Theorem 2 : Let
n o= qu“’(———ﬂ—— (1+ &) - (14)
+q

[o]

Let the sphere S 3 hx - x|l £(1+aq)D 19, lie in S. Then in S there

exists a solution x ¥ of (l) to which (5) is converging Reducing the
solution of (1) in every step to the solution of

P’(xo) (x - xn_1) + P(xn_1) =0
and using V then one obtains the me thod
x = V(x, 43 PU(xg) s BU(x) X, 4 - P(x._4)) -
Card 5/8
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Theorem 3 3 Under the agsumptions of theorem 1 let

14l *
- £ (1 -4) o«
hy = Bok"Q&:\ < 1+ q (’ +ab) ’

Let the sphere S 1 lx - x Il & N s where N is the smallest root of

’T{—fhon’+*n(1-q)r:+1=o

1ie in SL . Then the successive approximations (15) converge to the
solution x* of (1). It holds

*
x, - ¥l € a4 |l X, 4 " % i

where q, = (1+q)hoN“‘ +Q .

Theorem 4 : Let the successive approximations of the solution x* of (1)
be determined according to the formulas

Card 6/9
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= v(xn_1; P'(xo), 1‘“(1:0)xn‘1 - P(xn_1)) + hn (16)

-- random vector, llhn||<: S (n=1,2,...) . Let

ol
o
- Bkdl°¢<(‘-‘1>1“- (m)
o] o 1+q (1+§)°"

Let the condition (11) be satisfied in the sphere | x-X Il < N9,

where N1 igs the smallest root of

1+ 9 h N1+d

T o Po - (1 - qQ)¥ +1 +S =0

Then for the successive approximations (16) there holds the relation

card 7/§
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Tim in |l

Tim I x - x* g 2%

n-00 n - 4

where q. = (1 + a)h_ N +q

The authors mention Kantorovich, S.G. Kreyn, V.M. Fridman, B.A. Vertgeym
and I.P. Mysovskikh., There are 6 Soviet-bloc references.

PRESENTEDs July 13, 1961, by I.N. Vekua, Academician

SUBMITTEDs July 12, 1961
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Transitional solutions to nonlinear dquations. .
ucheb, 3av.; mat, no,4181-85 '62, (MIRA 15:10)

1. Voroneshskly gosudarstvennyy universitet i Ukrainskiy
£131ko-tokhnicheskiy institut AN UkrSSR,

(Differential equations)
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~ AUTHORS : Kragnosellskiyy i Levin, A. Yu. {Voronezh)

TITLE: Stabilization of solutions to optimum problems

PERIODICAL: Zhurnal vyohislitel'noy matematiki’i matomaticheskoy fizik'i,;

. Ve 2’ nao. 5, 1962' 915"'921 . N \/
. TEXT: A sequence of numbers CqaCpieee is said to be stabilized with '
respect to a given sequence of problems Z1, Z2,... if, for each n, the

numbers c1,c?_,...,c]n form a vector solution of .the problem Zn. Various

types of problems arc considered on lines similar to dynamical programming.
One of them is the following: A set of comtinuous functions xij(t)

(1 = 1424000915 § = 1,25+04) fulfills the conditions xij(o) = 0,
xij(t) s 0 or xij(t)>0 for t> 0,;1xij(t)>0 for £>0. A sequence of

functions xi(‘o) satisfies the inequalities xi(t)<max{xi(t1),xi(t2)} for
Card 1/2
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t, <t <t,. The problem X is to find n numbers t,%0,.c.,t >0 which
maximize the expression
Sn(t1,t2,...,tn) = x1(t1) + x2(t2) + oaee xn(tn)

under the conditions

x11(t1) + x12(t2) vee + x1n(tn)-€A1, '

x21(t1) + x22(t2) +

« s e o 8 & 8 s s e 8 s s e o o+ s 0

x11(t1) + xlz(tz) + ees xln(tn)sAn.
A1,A2,...,An are given positive numbers. It is shown that a stabilized

sequence does not contain more than 1 non-vanishing terms. Criteria for
stabilized sequences are derived for another type of problems.

SUBIMITTED: March 3, 1062
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AUTHORS: Kolesov, Yu. Sey and w

TITLE: stability according to Lyapunov end equations with concave
i operators : .

YERIODICAL: Akademiys nauk SSSR. Doklady, v. 145, no. 6, 1962, 1217~-1220 .

pEer: A system dx/dt = f(t,x), where f(t+a,x) = £(t,x), is considered
under the following agsumptions: £ t,x) >0 if at least one of the
components of x vanishes; £(t,x) éBét)x + ¢ for x>0 (B(t) is continuous
end hags the period ¢); the spectrum of the matrix of monodromy %o the
system dy/dt = B(t)y is contained in a circle with a radius ¢<1;
£(t,x) > A(t)x for small x>0 (A(t) is continuous and has the period &, the
non-diagonal components of the matrix A(t) are non-negative); a certain
product of components of A(t) does not vanish identically,'and the matrix .
of monodromy to the system dy/dt = A(t)y has an eigenvalue which is greater
than 1. It is demonstrated that'the system dx/dt = f(t,x) has an unambig-
uous @ -periodic solution which is asymptotically gtable according to
Lyapunov if the function f(t,x) is regularly concave.
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Stability according to Lyapunov ... a B112/B104

ASSOCIATION: Voronezhskiy gosudarstvennyy universitet (voronezh State
: ' University)

PRESENTI-fD: March 28, 1962, by I. G. Petrovskiy, Academician

SUBMITTED: March 23, 1962
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Stmctﬁfe ‘of a set of solutions to parabolic equations. Dokl
AN SSSR 146 no.1:26-29 S '62. ‘ (MIRA 15:9)

1, Voronezhskiy gosudarstvennyy universitet, :Predstavleno

~  gkademikom I.G, Petrovskim,
“ (DAfferential equations) (Operators (Mathematica))
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(Vector analysis)
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Characteristics of complete contimuity of linear and nonlinear
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: (MIRA 14:12)
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AUTHORS: Kraszlgggl“skix, M. A. Lyubarskiy, G. Ta.

TITLE: On the transition'eolutiona of non-linear equations

PERIODICAL: Vysshiye uchebnyye zavedeniya. Izv_éstiya..- matematika,
no. 4, 1962, 81-85 .

TEXT: As & transition solution of the equation

4
p(gz) v+ EW) =0 (a)
where P(v) is a polynomial of n-th (n > 2) order, one denotes every

solution y(x) for which there exist the finite limits

y = lm  y(x), v, = Mo y(x) (1)
X > = 00 x> +

where lim y(k)(x) =0 (k = 1,2,..+,0). One investigates the existence
X = - .
end the uniaueness of the transition solutions of (4).

One supposes: y_—=0, ¥, > 0i 2ll zeros of P(v) are real and single;
card /4%
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T th exi.st m > 0 ard
£(y) is continuous on fq1, 0Jana [0, q,4 i there _
m < 0 such that
+

. - .
Y-y L TR 0%V 2 = 92

) ; fP m are real
P'(0) = 0, £(0) > 0y f(q1) = £(q,) = 03 all zeros O (v) +m,

¢ e
and single Lot S be the set of the funotions w(x) which ox’xéL;oc;o,ng
and 0, oo are continuous, satisfying xw(x)z 0 (- ?i<f x . |
S be the set of those «w(x) € § which in addition setisfy
o

2) .
q15w(x)-_‘_~q2, e < X < D (2)

. os of P(v) + &, &re real
Let a_> m_ and a_ < B, be suc_h that the zer (v) A

and single and let e _q, " a.4q, . If there denotes

card 2/ i
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a - 3-_) 0’. n
(¥) {a+’ ;Zo. T(¥) = yaly) - £(y)

then (4) can be written down in the form
d
POE) vvax)y = qy) . (3)

Let X(x : i
(x,5) be the Creen function of the operator P( d—i ) + a(x). Una
. er

the suppositions above mad
g € one proves by aid
naps ppOsit Y aid of an operat i
o ) So where only the transition solutiong gr (A?ragew;l;::
A Be

formed into themselves;

Th i ‘

X eorem of eé:lstence: Let £(y) be only positive in q, =y <y and
2= Y = g, (b1<o--b2). if 1 1

. 0
min - < 1lim
ey ‘f—%ﬁ L \f K(x,x + s) ds, (6)
Card 3/y % |
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|

N . \ m i !
ain 1-4%-7 <= lim K(x,x + 8) ds | (6)
bEy £, {Cryi X9 +© l S i

0

is satisfied, then (A) possesses at least one transition solutionm, for
which there is y(- @) = a, and y(+ @) = Gpe '

Theorem of unigueness: If f(y) = ky has at most one solution on
R for 811 k, then (A) possesses in 5, & unique transition
solution y(%).

ASSOCIATION: Voronezhskiy gosudarstvennyy universitet (Voronezh State
University) '
Ukrainskiy fiziko-tekhnicheskiy institut AN USSR .
(Ukrainien Physicotechnical Institute of the Academy of
Sciences of the Ukr SSR)

SUBKITIED: July 10, 1961
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KRASNOSEL'SKIY , Mark Aleksandrovich. Prinimal uchastiye BAKEL'MAN,
T.Ya.; GONYACHAYA, M.M., red.; LIKHACHEVA, L.V., tekhn. red,

[Positive solutions to operator equations in the theory of non~
linear analysis] Polozhitel'nye resheniia operatornykh uravnenii
glavy nelineinogo analiza. Moskva, Gos.izd-vo fiziko-matem,lit-ry

1962. 394 p. (MIRA 15:7)
(Equations) {(Operators (Mathematics))
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AM4016091 , BOOK EXPLOITATION s/

_Krasno 'ski. . Mark Aleksandrovich- Petrov, Anatoliy Ivanovich;
POVOlOtSkly, Abram. fsaaﬁov;ch: Zabreyko, Petr Petrovich

', Plane vector fields (Vektorny*ye polya na ploskost:x) Moscow, Fiz-
matgiz, 63. 0245 p. illus., biblio. 11000 copies printed.

i .
. TOPIC TAGS: vector field, vector field on plane, field on closed

. curve, vector field singular points, homotopic vector field, degree
' of mapping singular point index, solvability of equations, boundary
' value problem, singular differential equation :

' PURPOSE AND COVERAGE: The book is devoted to an important geometri=

. cal analysis method and its applications to different problems of

. albegra, polynomials, function theory, and theory of ordinary dif-
ferential equations. Many important results are claimed to be
original with the authors. It contains applications of the theory
of plane vector fields to existence theorems for aystems of differ=-
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' ential eqéations, the arrangement of roots of polynomials, singular

~points an periodic solutions of ordinary differential equations,

| eritical points of harmonic and pseudoharmonic functions. oscilla-

" tion theorems, two-point boundary problems, and others. It is de-

" signed for the reader familiar only with the principles of mathe-

" matical analysis, students specializing in physics and mathematics,

. graduate students, and scientists interested in various nonlinear

© problems. It can also serve as an introduction to more complicated
“branches of mathematics, connected with applications of topological

. .methods. The book is based on a special course read by one of the

' authors (M.A.K.) at the Voronezh University and several papers de=

. livered to the voronezh Seminar on Functional Analysis. ‘ .

- 4 :
TABLE OF CONTENTS ‘[abridged] s .

4

Foreword = % 5§ -

P

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120

AM4016091 1

Ch. I. Rotation of vector field - ~ 7
Ch. II. Index of singular points = = 61
Ch. III. Applications = = 96
Supplement - = 225

SUB CODE: MM ' | SUBMITTED: 04Jui63 - NR REF S0Vi 024

: ' -. I
OTHER: 009 iDATE ACQ: 19Dec63

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826120

KRASNOSEL'SKIY, M.A.; STRYGIN, V.V,
Cemputation of the rotatlon of completely continuous vector fields
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Caloulating the index-of a fixed point in a wotor field, Sib, .-
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KRASNOSEL'SKIY, M.A.; SOBOLEVSKIY, P.Ye.

Structure of a et of solutions to a parabolic wquation,
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KRASNOSEL'SKIY, M,A.; STETSENKO, V.Ya,

Symposium at Dushanbe. Usp., mat, nauk 19 no,5:215.228 S.0 164
(MIRA 17311)
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ACCESSION NR: AP4040943 o 8/0020/64/156/005/1022/1024, |
AUTHOR:kﬁKraanosellakiy,-M. Ag Stry*gid,'v. Y. ' |

TITIE: Some tests for the existence of periodic solutions to ordinary ' !
differential equations v

SOURCE: AN SSSR. Doklady*, v. 156, no. 5, 1964, 1022-102

TOPIC TAGS: analysis, differential equation, 6rdinary differential equation,
differential equation poricdic molution, periodic solution, direotion function

AESTRACT: The authors examined the existence of periodic solutions to a system
of ordinary differential equations " E
Cxe=flly X Xm) (=1, m) (1
with omega-periodic right side, The article formulates tosts for the existence of
periodic and restricted solutions which were basically obtained by the direction |
function method. Somo of those tests are an extension of M, A. Krasnosel'skiy and
. A. L. Parov'a works (DAN, 123, (195¢), No. 2; DAN, 152, (1963), No. 4) and of tho
propositions suggested by A. I. Perov in his dootoral dissertation (M. A,
~ Krasnosel'skiy and A, I, Perov, Trudy# Mezhdunarodn simpoziuma po nelineyny*m
 kolebaniyam, 2, Kiev, 1963)s The points of an mwdimenaional donain R® are denoted
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ACCESSION MRt AP4040943

by x. Equation (1) then can "bo rewritten in vector form : ;
- x= [t ). S (2) |
- The authors prove six theorema to shon that the syatem ;
xn'-'-‘f(l '((t) x[t—-h(l)l) (3) ,

has at least one omega-periodic function. Orig. art. has: 18 oquations, '
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ZABREYKO, P.P.; KRASNOSEL'SKIY, M.A.; PUSTYL'NIK, Ye,I.

Fractional powers of elliptic eperators, Dokl, Al S3SR 165
no.51990-993 D '65, (MIRA 19:1)

1, Voronezhskiy gosudarstvennyy universitet, Submitted April
26, 1965,
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ZABREYKO, P,P.; KRASNGSEL'SKIY, M,A,; PUSTYL'NIX, Ye,I,
; KRASNGSELIOKIT, M,.E,

Problem involving fractional powers of operators, Usp, mat,
neuk 20 no,6:87-89 N~D 165, (MIRA 18:12)

1, Submitted Jan, 21, 1965,
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KRASNOSEL'SKIY, M.A. (Voronezh); LIFSHITS, Ye,A. (Voronezh)
A davallty principle, Ukr, mat, ghur. 17 no.5:119-122 165,

& , , (MIRA 18312)
1, Submitted March 30, 1965,
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KOLESOY, Triuthe; KRASHOSELISKTY, M.A,
i’%.-:.laus of aystems of ordinary differential equations
with stable nonnegative periodic solutions, Uch, zap.
Eaz, un, 124 no.6:158-171 16/, (MIRA 18:9)
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ERASHOSELIEKTY, M.4A.; STRYGIN, V.V,

Principle of inveriance of rotation of a vector field. ape. mat,
nauke 20 n0.42:200 - J1-Ag 165, (MIRA 18:8)
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KRASNOSEL'SKIY, M.A.; KLIMOV, V.S.; LIFSHITS, Ye.A.

Convergence of positive functionals and cperators, Dokl, AN SSSR
162 no.2:258-261 My '65. (MIRA 1835)

1.6Voronezhskiy gosudarstvennyy universitet. Submitted December 1,
1964.
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I
Krasnosel'skiy, Mark Aleksandrovich

..Operator of displacement on a trajectory of differential equations
(Operator sdviga po trayektoriyam differentsialfuykh uravneniy):
Moscow, Izd-vo "Nauka", 1966. 331 p. 1llus., biblio,, index.
7500 copies printed. :

TOPIC -‘TAGS: nonlinear oscillation theory shift operator, ordinary
differential equation, periodie solution, solution stability

PURPOSE AND COVERAGE: This book deals with some nonlocal problems of
the theory of nonlinear oscillations, Nonautonomous systems of
ordinary differential equations are considered and various problems
connected with periodic and bounded solutions are studied., A .
corisiderable part of the book is devoted to methods not yet presented
in monographs ~-- the method of direction functions for proving the
existence of periodic and bounded solutions, an investigation of
positive periodic solutions, clarification of the connections between
the stability of periodic solutions and the concavity of the shift _
operator, the application of the method of cones to the study of
periodic solutions generated frcm an equilibrium state, and others,
Topological and functional-analytic concepts employed in studying

DG 519,55
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ACC NRAMG01T556

periodic solutions of differential equations are described in detail
for the reader's convenience, The reader is required to have only |

- a knowledge of the general facts of the theory of ordinary differen-
tial equations, This book is intended for sclentists and graduate
students, as well as students of mathematics and mechanics who are
interested in the theory of oscillations and the qualitative theory
of differential equationa, .

TABLE OF CONTENTS [abridged]:

Foreword -- 8

4

Ch, I. The shift operator -~ 11
- Ch. II. The method of direction functions -- 85
Ch, III.- The uniqueness and stability of periodic solutions -~ 207

Appendlix 1. Th2 shift operator and periodic solutions of differential
equations in Banach space -~ 296 :

Appendix- Le. iThe shift operator and the method of integral equati@ne

Cord__2/3
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[ACC NR'AM6017556 . |
in the problem of periodic solutions ~= ‘310 : \

+

_ Bibliography ‘-- 322 o . ;
| Subject inded == 330
SUB CODE: 12[- SUBM DATE 03Jan66/ ORIG REF: 096/ OTH REF: 023
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ANPILOV, A Ya,; IGHATOV, N.H.5 KHASH 5

e, .

WAL, MV

Technology of manufasturing pross powders with dewatering of

the slip in drier drums, Stek, 1 kers 22 no 7:39-41 J1 ‘65,
(MIRA 18:9)

1, Vorecnezhakiy zavod keramichosklikh izdelly.
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KRASNOSEL'SKIY, V.N.; RODNZAN3KIY, 1.M.; SHRYN, S.M.; GALINKFR, I.S.
Conductometric anilysis methed for the control of alkali melting
of the salts of aromstic sulfo acids, Khim. prom. 41 no,5:384-
85 My '65, (MIRA 1R36)

1. Rubezhanakiy filial Nauchno-issledovatel!skoge instituta

organicheskikh poluproduktov i krasiteley,
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KRASNOSHAPKA, V.A, (Kiyev)

Trungverse vibrations of an elastic string cengidering its
stretching. Prikl. mekh, 1 no.2:34-39 ‘'65.

(MIRA 18:6)
1. Institut mekhaniki AN UkrSSR.
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at sphéric Ta 1
on satellite; satellite data’ analysis,

: ‘ of g xglow N -and‘sca er d solar uv ‘radiation were ‘made by
¢ gmg_s;{gﬁ;in 1964, red: UV radiation was measurad by'a UV sgecttophotomete:\
"(range, 2250—3100 43" resolution, 15‘ R; field of vision, 20 km in width) operati

5 ‘of ‘was measured by a colorimete
_onlyonthe day side § v ng only on the n T Yor Mtchl
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