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Summary. We consider the operator function of exponential type, studied the link between these
functions (semigroup) and Cauchy problem for differential parabolic equation. We establish conditions under
which the semigroup is associated with Cauchy problem; we investigate semigroups sequences and their
convergence to function of exponential type which is semigroup. We consider maximal dissipative operators and
maximum semigroups. We study the problem of existence of the solution of nonlinear partial differential equations
of parabolic type with measurable coefficients, nonlinear term which satisfies the forms — bouded conditions.
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Introduction. Consider the Cauchy problem for a parabolic equation in the form

d
—u() e A(u(t)), u()eL’(R',d'x),
dt ( ) for almost all tel0], with the initial condition

U@ =uy Us=D(A) \yhere the operator A L*(R',d'X) > L"(R".d"'X) s determined by the

p _ p
operator A" W =>WI  which operates as follows: hy (u.v)= (A (u)’v>. The form

hWPW'—>R js  pased on the left part of elliptic  equation
0 0
AU— Z a—Xi[au(x,u)au]+b(x,u,Vu):f

i,j=1,...! j

~where U(¥) is the unknown function, >0 _ a real
number, and T — given function [8, 9]. Here P4V _ 3 function of three variables: the
dimension vector !, scalar, dimension vector ! . Dimensional matrix 2 W) of dimension !x!

v(U)DE < Y a(wEs <u(u)Y & vEeR

satisfies ellipticity condition: for almost all

xeR' [4-5, 8, 9].

Let us construct form
which is assumed to be specified for all elements Y €W’ (R',d'x), v eW (R',d'x)

The function 2*¥:2) is a measurable function of its arguments and < L (RY) - function
almost everywhere satisfies [o(xu Vu) < 46 0Vl + 1 )+ 5 ().

We introduce the class of functions
PKﬁ(A)z{f e L (R'.d"%):[(h fh)|< g(Vheaovh)+c(B)[IhI}, where  #>0 (AR Eeatures

h? :W,°xW,* - R. h}(u,v) = 2(u,v)+(VveaoVu)+(b(x,u,Vu),v)

loc
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Sequences of semigroups of nonlinear operators and their applications to study the cauchy problem for parabolic equations

'’ €PK,(A) 1, €PKL(A)  Growth of the function P®Y:2) almost everywhere satisfies the

|b(x,u,Vu)—b(x,v,Vv)|s y4(x)|V(u —v)|+,us(x)|u—v| where w2 e pKﬂ(A), 45 € PK,(A) s,

condition:
9.
Preliminary information.

Definition 1. A set of one-parameter nonlinear operators T.t20, js called a

continuous one-parameter semigroup if the following conditions are met: for any fixed t=0

operator 1 L*(R'.d'x)

L°(R',d'x)

t is a continuous nonlinear operator which operates from

felP(R'd' : i
€ ( d X) Tt s strongly continuous on t;
T, =

; for any fixed set of elements

there exists a property of group Tow= TsTt, for 6520 gt I, where I — the identical

motion.

u,(tye D(A)cC [0,t], neN

LP(R',d'x)

Definition 2. Let function " satisfy (in the classical

_ iun(t)zAnun(t), neN, ) 5
sense) equation dt where — motion of U—VNn =~ —Vat

ueD(A) veAu fthe sequence 14 () M€ N} matches evenly with U() € D(A) 1<[0.t]

iunk(t), n, e N}

A, neN,

n’

dt

in the strong topology, and there is a subsequence { that matches a @ -weak

i e Ly 00
topology to the element dt ’
generalized parabolic equation.

We know that if Y js an absolutely continuous function than u®) js differentiable for

| |
almost all t because & (R'+d'X) js a reflexive Banach space, and can be written by the integral
of its derivative, which exists for almost all t.
Definition 3. Own solution of the Cauchy problem for a parabolic equation is a function
“(t), if U(t) € D(A) and this function is absolutely continuous for almost all t and satisfies for
almost all t this generalized parabolic equation.

C 0,t gl
L] the space of all L' (R',d'X)

, the element u(t) € D(A) is called a solution of

Denote with — significant highly continuous

u(-)eC 0,t
functions on the interval of real axis (Ot e if 0 Lp(R'vd'”[ ], then

. L=L, , . [0t "(R' d' o
u'[O't]_>'-D(RI’O“X);and through ol ]—space ofall b (R,d°X) — significant

Jel, , . [0t
highly integrable functions on the interval 0.1 that is, if 1O L g lO1] then

t
[ull.=]llu(s)|lds <oo
u:[0,t] - L*(R',d'X) gng L{

| | | |
We assume that the operator A is valid from 1" (R'd'X) tg L"(R,d'X) anq i one that
Corranl0]  Lisga g [0.1]

[0,t]:v(s) € Au(s)

generates mapping from
C [0,t]>u—>{vel

which can be determined by the rule

LP(R',d'x) LP(R',d'x)

almost everywhere 183}, this mapping is
also denoted by the letter A
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Nonlinear semigroups and local generators.

Definition 4. Semigroup Tt is called the maximum compression semigroup if there is
no compression semigroup with a broader definition domain to which it may be extended.

Remark. Any compression semigroup can be extended to a maximum compression
semigroup.

Remark. Maximum dissipative operator does not necessarily generate a maximum
compression semi-group.

: - Il
Lemma 1. Let 1B, rael} and (B iael} two systems of areas in L*(R',d'x).
B,={fel’(R.d):f-f,l<r,], B, ={feLl"(R.dx):f-f l<r] .
~ TRl , nB, ¢ y
” fa fﬂ ”—“ fa fﬁ “ and I’a < ra Va,ﬁel—‘, then because of a<r stems condition
N B, #g¢

aell

Lemma 2. Let € — convex closed shell D(Tt). For any fixed natural number K there
U Q>0 ot IUF Ul f—qll vf,qeQ gpq U f =T f VEeD(T)

f— Tl o= f | Vfe D(T,)

is mapping
if |

k expansion of o that

° and fo of Q satisfy correlation I
uf/=f,

, there is an
U

Q-D(T,)

Proof. Let us assume that set is ordered like {fa}. Using transfinite

induction, we construct the map Uy, Suppose that Ui _ a reflection of compression that is

defined for " s A <evaeD():U =T, a | B(f —o;0,)={f .-, I<If -o [}

Thus, for systems of areas B, = 1,0 T,). BT, —ga): f<aqeD}

{B(1, ~ T,U,f,).B(f, ~qU,Q): B<.qe DM} o[BI =TT [} Bl —a:a) =4
f

as a belongs to this intersection, it follows:
N B(f,—f,:U,f,) N B(f,-qU,q)<B; #9¢.
B<a yeD(Ty)

- _q . Ma=fE=inf |lg, - f
Denote the projection L (R'd') —>Q with P thus PT =9 gt qeo .

—flllg-fllvfeq, L°(R',d'
As inequality for the norms is true: Il bk <l ¢ I < € ( X)

0 0
therefore, there is identity ¢s € B, , from where we get pf; < Ba.

0 0
Select an item '« €Ba € U,

D(T)U{f,: B<a}

0 - .
and let Y<fe=T.  then compression is on

Using transfinite induction we have received the necessary map Uk. The Lemma
statement is proved.

Te = {Tt“ t= Zik j= 0,1,2,..}

Consider the semi group , where T«=Y< and
a aT a t = l S = i
Tes=TETS when 2, 2% and the set of maps - ¢ “@<T% from Lemma 2.

Denote with 7« the set 11" * @} and define canonical map for N = K I Tn 2 T o
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Sequences of semigroups of nonlinear operators and their applications to study the cauchy problem for parabolic equations

a_T58 . .
I T5=T a T =T/ Ter, Tler, kT DT, T

t k, where . Noting that I
o _ g —_T7 a _TB _TV a B 4

Jm,an,kT Jm,an,kT T ’ T2—k _T2—k _T2—k’ T e 7'-k’ T e 7y ’ T e Tm’ obtaln approval

3,30 =3,,,D,,) =7

" " Therefore, we can put % ~ (M =1) gor T €70

m,k?

Theorem 1. Scope definition maximum compression semigroup T is a closed convex
set that is not contained in any closed hyperplane.

Proof. On the opposite, let D(T) be its own subset of convex closed shell €2
Define dissipative operator A tightly defined in Q as Ad ={2"(q-f):3,.9,(f)=a}
f)y=limI-2"A)"f
re W) ‘Pw( A) and *= _filter defined earlier.
The set A is the union of sets A" where A" — operator defined earlier.

: . D(I-2"A")")=Q
Having used the equality (( ) ) , we can conclude that

D(I-2"A")")>Q,ne N U{0}

whe

Consider the Cauchy problem:
%u(t) e Au(t),
u(t) e Q,u(0) = q, € (\ D(T,)) N D(A)
it can be approached by the sequence of Cauchy problems appearing as:
d
—u(t) = t),
" u(t) = Au,(t)

U, (1) € 2,,(0) = d, =27, G = lim(1- A7) " f, —

f-2"f,>f feD(A) f eAf

where fo

is part of % ~ AqO, and A isa mapping of:
Let PL(RLANSQ po e projection, thus Pf=0d€Qc L*(R\,d'%)  ang
—f|=inf g - f m N
la=tl g Ia ”. Define the sequence uy (1) by placing the induction Uy (1) = G — 2 % ,

Uy (1) = P(g, + [ AUy (s)ds)

Then Unm teQc Lp(RI,dIX)’ and
t t
U () -y () = P[qo +| Anu;“(s)ds} P(qo +| Anu:‘<s)ds] <
0 0
t
< [ AU (8) = Aur(s) I ds
O .
m+1 m
As a result of Lipchitz condition A we have z” Uy (0 =y (0 ”<Oo, so there

u, (t) = limu™ ()
Resulting from theorem given earlier, u, (t) satisfies the equation in the approximate

Cauchy problem and U M1co tends to function Un (1) evenly at t on [0:%] and function U (V)
satisfies the equation in the initial Cauchy problem.
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T.f, npu feD(T),

Show that ne {U(HS)’ npu f =u(s),s 20, s really a compression semigroup.

Because of dissipativity A of 1Yk ~Uallslf—all vf,qeQ zpq Uil =T, f
vf e D(T,) we  get lu(s+t)—u(s, +1t) |I<[[u(s) —u(s) |l s,s,,t 20
lu(s+8) =T f [I<ju(s) - f Il 5 D) st>0

at thus

an _ »-k __onh pay-1
Let Sts+te[0r] TER, pefine descriptive semigroups: A =27 (1=27A) "+ T

T =1 T =TT 1=02"5=0,2"
-n a\-1
Because (I-27A0) and
{T°":t=J2"%3=0,1,.}

-k pa a ) -
ZA=TA-L s the  compression,

is the compression semigroup.
an _ n-k a,n _ Aa -n pay-1 a,nTan an
As AT =2 (T D =A=27A0 " i dissipative, we have AT I AT ”,
feQcL”(R',d'x).

We show that 1T U —Tunlise g ur=00-27a7 qf =(I-A) ",

qlf(l:ql?_fOZqul?' at n,mzn, (a,k)egooe\Pw’ OStSJZ_kSI’. Rea“y

)
1T 500 =T 2 1P~ luz —ug |1P=

LN

j,
an a a,m a (1p an a a,m anpy _
Z(llT(nl)z*kun _T(i+1)2*kum | _”T(i+1)2*kun _T(i+1)2’kum” )_

T0
RN

p-2
Y+

1-k anTa,n,, a a,mTam, o an, . a a,m, o
2V (AT e - A sz,kum,(sz,kun —Tz,kum)

j

a,n, a a,m, o
TJ_Z,kun —sz,kum

o

j-

+

1-k s , , )
2 ” Aka nTJ-(;nkur(]l _ Aka m-l-_a mu;t ”P

j
i=0
(AT Uy — AT (-2 AY) M Tus = (1-27 " A) T ur )
-n pa\-lTa.n  a -m par-lTam o p-2
since [T=2 " A " Tuy = (=277 A T Tug | ) <0
an a -n pa\-lTan,  a -n anTan  a a,nT an a,n

and IITi2*kun —(1—2 A<) Tiz*un ”32 ”A Tiszun ” then from ||A< Tt f”S”Ak f”,
feQc Lp(RI,dIX)’ follows that ”Ti;’;?u;l —Ti;’f"uri ”p£4r ” qlixl ”p (27“ +27" +27k) with
j2<2

Denote &
Py =TS0y —u, (3271

sk s k
= )2 , J=[tZ'].0=t<r , where N — arbitrary fixed number with N and

k

n

2" ok
Toman =Ttur+ [ ATTM0TdS y ((Gony2t)=u (j27)+ | Au,(j2* +s)ds
Because 0 , 0
lim A“"u, (t) = A u, (t)
and *- for (@ K)eo e get
ok

ok
Pia Shu (127 =T 0uy + J I (A1 — A" )un(jZ’k +s)ds + J. I A u, (j27 + ) — A" T 27Uy || ds <
0 0
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Sequences of semigroups of nonlinear operators and their applications to study the cauchy problem for parabolic equations

< -k k~n . -k 0 < n—k 1-k . . .
<pi+27e+22(pi+2 16 D= py1+27)+27e o, is performed for inequality

2"lgp <2
Then, using induction, we get:
< r2" r2" < a -n a0 r2" r2" e~k
PSP + 2re” e<(llg; —d, 127" [la," —qp [Ne™” +2re’” ¢ when 0<j27 < r’ therefore

limT,“"u? =u, (t)
we have Y- :

I' aI_2—n ay-1 — a
Ag M AL AdTa=Aa o

lim| T2 -T% u’|l=0 % . . .

have n-x 1Tzt =Tt | , SO U} —is a relatively compact set in
When S=12"t=j2" s+t=(i+ )27 €[0,1] e get

[u(s+t) =T flI<lu(s +t) —u,(s+ ) |+ [lu, (s +1) =T u [+

TS Uy —TEuy I+ TSy =T I T uy = £ {1+3& <|lu(s) - f || +6¢

lu(s) =T uy lislfu(s) —u, () 1+ 1u, (8) =T uy I+ I T uy = Tuy [I< 3e.

T f

qeD(A)=Qc Lp(RI'dIX), for fixed @, we

QcL’(R,d'x)

since

Because of the uniform continuity and Y() indeed there is an inequality

lu(s+O =T FI<lu) =TIl ywigh T<D@M) sts+tel0r] |y other words iy is a

contraction semigroup, but this leads to conflict with maximality of semigroup T , SO we get
a contradiction. We show that the region D(T)
LP(R',d'x)
P/l Al - _ [
Suppose D) <={f e L'(RLdX) (T, 8) =M some €€ LP(RN,A'X) gng llel=1,

S(f+e)=Tf+e 5 feDT) yhen {S,}

is not contained in some closed hyperplane in

Let is also a compression semigroup and

the definitional domain of >t is the set &Y D(Tt), which has an empty intersection with D(T) :
SO

T T.f npu feD(T)
v S.f mpu feelUD(T) T,

. . T . . .
is an extension of Ty , but { ‘} IS a compression semigroup,

ie there is a conflict with maximality Ty . Theorem 1 is proved.

Theorem 2. The closure of the set P(A) ,where A is the maximum dissipative operator
is a set which is convex in L' (R'.d'X)_

Proof. We will use contradiction method. Let &'¥ €D(A) gpg T =wa-(1-u)%¥
when 0<#<1 syppose that f Z[D(A] then put %= 4-40 \ith %EAd Using

satement 8, we get |0-AAf-dl=[a-aa7i-a-aa7 g |<|f -q]

- _ _ - _ ,l _ _
lim || £ =g, = f —all lim|a— 287 f -] f -

just as since
- |Ai5701(Hq—(1—/1A)-1 fll+-2m)"f —‘I’H):
Sa- 11 f—FIHA-¥] we have that 'm0 AN F=oa-U-a)¥.oclol]
Iﬂ!m(l_lA)ilf —a=lf-a ”, thus we get that Iﬂim(l_ﬂA)ilf =f , but this contradicts the
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assumption that T [P(A] Theorem 2 is proved.

Theorem 3. 1) The maximum compression semigroup T has tightly defined
generator and it has been generated by a maximum dissipative operator. 2) If the maximum
dissipative operator is single valued, then the semigroup generated by this operator is a maximal
contraction semigroup.

Proof. Proposition 1) is a consequence of previous theories and assertions. Indeed local

D(T,)

generator Ty A is consistently expressed in , maximum dissipative extension A

operator A generates a compression semi-group 154 , then semigroup 5 IS an extension of
semigroup iy , but out of maximality Y we get 1S = {T‘}. 1) has been proven.
Proposition 2) prove by contradiction. Let the operator A generates semigroups T

D(S,) > D(T)

and 154 — the maximum extension {T‘}. Assume the opposite and

D(S)# D(Tt), use 1) generator S let A be consistently defined in DES)
D(T,) ¢ feD(A) gpg F DM LP(Rd'Y)
q,=(I-AA)"f,vi>0

Because of closure there is an elemen

using the maximum dissipativity A get that exist and

limg, =qe[D(A)]c L°(R',d'x
A9 =d =D =LA ). Since 9 € D(A) T4, weakly differentiable and on t, and

. q,—f 2
a)—uﬂ)]Ahql:Aqﬂand Ag, = 11 thus Ir![](;lh< nd; — q/w Q- |q1_f|p > =[lq, - f ”p’
(8= f.(a, = ), — 1) =(s,f ~Tya.(a, - Iqﬁ—f|p2>
(1,0, -a.(a, - )la, = "7 )+lla, = F1°> (T,0, ~q,.(a, - F)fa, - 177),

since IT0: =S, IH15,0, —S, F <o, — £ |

p-2
(st (@ O 1) oo

That is, we have "° h A directing 4 to zero, we
obtain a contradiction

. S f—f 2
im( hh (@Ol 1)
la, - F1I°

<Af |q/1_f| > <Afi(q1_f)|ql—f|p72> and TT)OO

. Theorem is
proved.

| |
Sequences of nonlinear semigroups in spaces L*(R',d'X). egtablished that: Cauchy

d
—u(t) e Au(t), u(t)eL’(R',d'x), ~
problem dt tel0t] u(0) =Yy \yith each Yo € P(A) pas

. | | | |
only a weak solution if the operator AL"(RLAX) > L (R,dX) s maximal dissipative

operator; Let Ao pe consistently defined generator of compression semlgroup T , While its

maximum dissipative expansion A generates the same compression semi-group T ; Inaddition,
it was found that the generator of nonlinear compression semigroup is consistently defined in

L°(R',d"x).
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Theorem 4. Let {T7:t=0ne N} be a sequence of nonlinear semigroups, satisfying
T”f—Tﬂg‘ge“”f—g” {A,:neN}

t

condition: ‘ and the sequence of operators

{T":t=0neN}

IS a generator

of nonlinear semigroups
rifod

"o R(I-x"A,)=L"(R',d'

@/ so that (I-nA) =L X). Denote the border of elements from

L°(R',d'x) limA f . L°(R',d'
( ) n—o with Af as a border in ( )-norm.

LP(R',d'x)

sequence and there is a sequence of numbers

Then the closure of A in norm, which we denote with [A] generates

. . : . _ LP(R',d'x) .
nonlinear semigroup T .tzO}’ which can be defined as ( )-unlform border:
Tf=limT"f

" o= ' onany finite interval te[O,tO].

In addition, the semigroup {1 :t=0} is the only one in the class of semigroups which
satisfies the following conditions:

1) for any element € D(A) function Tf is strongly absolutely continuous on any finite

interval;

2) for any element FD(A) for all t>0 T f «D(A) and DT T = AT A and AT, T is

p | |
continuous by the norm - (RLdX) gt t>0 by L.

ith = AT f

3) for any element fe D(A), there is a strong continuous derivative dt except
perhaps countable number of points.
Proof. The proof methods used are similar to those that were used above. For

n

convenience and to avoid confusion code sequence is set in brackets, i.e. semigroup T

(n) n .
An will continue to be marked as T and A" respectively.

f,geD(A) < L"(R',d'x)

generator

Let the elements
(A™F-A"g,(f-g)|t-g"")=

TV TMg- -
i (WL TS0 1ol

0 @ therefore the operator A" — ol
1
o _ R(I-pu, A™)=L"(R',d'x =t
is a dissipative operator. Since (I=wAT) ( ),then for 1= and every

_ R(I-7, (A" -wl))=L"(R',d"'x) . n _ _

N the equality ( 77”( )) ( ) is true, so A™ —al s the maximum
dissipative operator. Then fix sequence index, one that is in parentheses, and use previous
A(n)

-1
results, which is always possible when M> @ then there is m for this operator the

m\* m\* -1
[I_Am J f—[I_Am J o <(+-2) 1t-al

156 o ISSN 1727-7108. Scientific Journal of the TNTU, No 4 (84), 2016
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m\*
Al (1— ] -1
o m : AM
Let us put by definition . So nonlinear operators “*™ are

() .
generators of nonlinear semigroups {Tn" :t=0,ne N} and for these semigroups for

ot

LgeU(Wﬂk) qu TWﬂ<ymw

assessment el

fcID(A™ TOf =limTf, t>0
! ( )]aborder ! mow ™ exists.

is true. For elements

(n) .
Define the Cauchy difference for semigroups Ty :t=0.neN} sequences using index

m- T [ =T f, t20 =6 PO T T >0

, and mark it , that is " mk

, and because
(n)

the way '™ acts is important only for large '™ | iit can be assumed that M= P@  thys the
P
"tail" of Pric sequence is investigated.

Using estimates obtained and given the already introduced symbols, we get for @ 20:
HP(”) f” < 2peP* ‘A(”) f Ha

mka
m\?t m\?t
mgf—(L-A j ngw+(i_A j T <
m k

HA(n)T (n) f H HA(H)T(H) f H .

( 1 1 j paw
< + e
m-o k-o

K& (B)=const(p)e”” inf{|g|:g e A™}x

d

AP Y (n) AP m Ay (n) A m .
- (I—?j Tmﬂf—(I—Tj Tknf (I—?J T f—(l— K J T77f d?]+

G e R
' m-w

A(n) f H

then if we denote

mn

(T(")f T<“>f)

T f T(n)f|p‘2_

mn

K—w

- R',d' m
we get similar assessment ( ) of the norm "« in the segment a<0.4].

[P < S (e
TOf =limT"f, t>0

Then we prove that the convergence in the limit oo M , of any

number ¢ € [0.5] is uniform regarding n.
Proof. Fix an arbitrary number a<[0.5] and element fe D(A). Since

limA™f = Af
n—>e , there is a natural number M and the number M >0 that at n>n0,
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feD(A™ A‘”)fHS M

), and H , that for large indexes of norm sequence generators are
uniformly bounded on each element.
Obviously, the set:

T _TO ¢ p-2 A(mn) 7l-|-(n)f Aﬁn) 7l-|-(n)f.
mn - kn ‘ ! I_T mn - I_ k kn -

B={(TWf-T"f)

n€[0,8],n>n;,m> pw,k > pw}

IS limited.

Using the previous inequalities we find out that for every number ¢ >0 there is such a
number 9G)>0 that for elements T9€B  and [t -9l <s) inequality
Hf 1F]7* —glg|” | < Lconst

2p*M pe™”’ is true.

We choose among numbers k.m>k, > wp large enough, so they fit the inequality

2 pop
p"Me Smin[é, L]

k. —w)c P/ 2
( 0 ) . (P) p wp ’ and get at ae[o’ﬂ] and
m\1 m\*? o
F’nSL?f—(I—A J TnEZ)f{I—Ak ] TOf|<p M s
m _
(ks=®)  thusat "> M we have:
1.
n n p-2
Pngkt)f Pngkt) f‘ -
m ! m Y m\* m\™* e
—MI—A j Tn52>f+[1—A j Tkﬁ,?)f](I—A ] TnEZ’H[I—A j T f
m m k
p
TS const

. . (n) <gP. .
Let us show that for M~ Mo inequality K (B)<e". is true.

Indeed we have estimates
s

const(p)e” inf{|g||: g € A™}x XJ;

AMNT AMYT AMY? A P
|| T f - I—T" T f I-—- T f - 1——kk TV f dn <

<g”p2M,Be””ﬂ.
~ 2p°M Befr

p ZMePwﬂ P &P
cl(p)w( L 1 je“’ﬂ”ﬂHA“’fH"g(cl(p))p(p—J p<=—
m-ow

(TOf T )T f 108 -

K—w (ko_w)cl(p) 2

sup ||Tnf;’f - ||§ eP’e

Km>k 5 valid assessment is o7l . Since

So, for

R(I-u,A)|=L"(R' d'x o
[ (1= )] ( ) and operator A—1® js dissipative as the border of operators
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(n) . , .
A7 —lo gt n—>o we get the assertion of uniform convergence of semigroups

TOf=limTPf, t>0
Mmoo . To complete the proof we use Lemma 4 [6, 7].

A

-1
Lemma 4. Let M> @ then the operator ( mj has a unique extension By which is
prpl 4! P! 4!
determined in the entire area = (R-d %) and for which in the entire - (R4 %) assessment
fo [A
B, t -p,g)< 1%L o, -[1-L2]

] -1
1-m™o js correct. In addition m ] and the operator ([
Is a maximal dissipative operator.

Al- Ia))_1

| |
Theorem 4. (on the generalized Cauchy problem in L*(R,d %) ). Generalized Cauchy

d p | |
IO A, UM e’ R\ dY), telot], a0 -u,

problem where

A:LP(R,d'%) = L°(R1,d'X) each has at every % € D(A) only a single weak solution.

Conclusions. We have constructed operator functions of exponential type, investigated
the link between these operator functions and generalized initial Cauchy problem for equations
of parabolic type. The existence of a solution of the generalized Cauchy problem for equations
of parabolic type has been proven. The results can be generalized to classes of differential
operators of more general type operating in certain functional spaces.
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V]IK 517.9

MOCJIIOBHOCTI HANIIBIPYI HEJITHIMMHUX OMEPATOPIB TA iX
3ACTOCYBAHHS JJIS1 JOCHIIKEHHS 3ATAYT KOILUI JIISI
PIBHSTHHSI IAPABOJIIYHOT'O TUITY

MuxoJga SIpeMeHKO

Hayionanvnuii mexuiunuu ynisepcumem Yxpainu « Kuiscoxuii nonimexuiuHut
incmumym imeni leopsa Cikopcvkozoy, Kuis, Ykpaina

Pe3tome. Poszensinymo onepamopHi QhyHKYIl eKCnOHEHYIaIbHO20 MUY, 00CAIONCEHO 36 SI30K MIJIC MAKUMU
@yuryismu (Hanisepynamu) ma 3aoauyamu Kowi ons ougepenyianvuoeo napaboniunoeo piensuns. Bcmanoeneno
YMO8U, 3a AKUX Hanieepyna Oyde acoyinosarnoio 3 3aoauero Kowi, docnioxceno nocrioosnocmi nanieéepyn ma ix
30idicHicmb 00 nesHoi Haniézpynu. Pozensnymo maxcumanivHi OUCUNAMUGHI ONepamopu ma MAKCUMANbHL
Haniempynu, a maxkoxc 3a0a4y npo ICHY8AHHS PO36 SI3KY HENIHIUHUX OUGepeHyialbHUX DIGHAHb Y YACMUHHUX
NOXIOHUX NAPAbONIYHO20 MUNY 3 SUMIDHUMU KoeiyieHmamuy, HeliHIitHUll 000aHOK AKUX 3A0080IbHAE YMOBU
dopm — obmesxcenocmi Koeiyicumis.

Knrwuosi cnosa: xeasininitini ougepenyianbHi pieHAHHA, OUCUNAMUGHI onepamopu, memoo Gopm,
Hanigepyna, MakCuMaibHi onepamopu, NOCIi008HOCMI HANIGSPYN.

Ompumano 14.11.2016
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