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BOUNDEDNESS OF WEAK SOLUTIONS OF NONDIAGONAL
SINGULAR PARABOLIC SYSTEM EQUATIONS

The boundedness of weak solutions of a nondiagonal parabolic system of singular
quasilinear differential equations with matrix of coefficients, satisfying to special
structure conditions, is studied. Thus, the technique, basing on estimating the linear
combinations of unknowns, is employed.

1. Introduction. As it is well�known, the De Giorgi�Nash�Moser estimates
in the elliptic system case, in general, are no valid. The example of an unbound-
ed solution of a linear elliptic system with bounded coefficients was built up by
De Giorgi in [3]. Due to J. Ne�cas and J. Sou�cek, there is also another example of
a nonlinear elliptic system with sufficiently smooth coefficients, which the weak
solution not belongs to W 2,2. Since the elliptic system can be interpretive as a
special case of the parabolic version, these examples concern also to the parabolic
case.

Using in this work the technical equipment has been earlier applied to the
case of weakly nonlinear systems in [6] (see also [4, 7] and [5]). The main idea of
our approach is as follows: we receive estimations of solution uµ, µ = 1, . . . , N
from estimations of their certain linear combinations

H1 = α11u1 + · · ·+ αN1uN ,

. . . . . . . . . (1)
HN = α1Nu1 + · · ·+ αNNuN ,

or, in general, of certain functions H(t, x, u1, . . . , uN ).

2. Basic notations and hypotheses.We shall be concerned of the following
system of N equations

u1
t −

∂

∂xi

(
A

(1)
i (x, u1, . . . , uN , u1

x, . . . , uN
x )

)
=

= B(1)(x, u1, . . . , uN , u1
x, . . . , uN

x ),
. . . . . . . . . . . . . . . . . .

uN
t − ∂

∂xi

(
A

(N)
i (x, u1, . . . , uN , u1

x, . . . , uN
x )

)
=

= B(N)(x, u1, . . . , uN , u1
x, . . . , uN

x ), x ∈ Q.

(2)

with the Dirichlet type boundary conditions of the form

(uµ − gµ)(x, t) ∈ W 1,p
0 (Ω) a.e. t ∈ (0, T ),

uµ(x, 0) = uµ
0 (x).

(3)

We assume that (u1, . . . , uN ) ∈ C(0, T ; L2(Ω))
⋂

Lp(0, T ; W 1,p(Ω)) and a
solution of the system (2) with Dirichlet data (3) we understand in the weak sense,
as in [2].

Definition. Let Ω be a domain in Rn (n ∈ N), ∂Ω be a path of its
boundary and W (Ω) be a Sobolev space in Ω. By W (∂Ω) we denote the space of
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functions u defined on ∂Ω with the finite norm ‖u‖W (∂Ω) = inf
ψ
‖ψ‖W (Ω), where

the infimum is taken by all functions ψ ∈ W (Ω) such that ψ = u a. e. on ∂Ω.

Let Ω is a bounded domain in Rn. We use the following notations: Q =
= (0, T ] × Ω; S = ∂Ω × (0, T ]; ∂Q ≡ {Ω × {0}}⋃{∂Ω × (0, T ]}; x ∈ Ω;
t ∈ (0, T ], (T > 0); 1 < p < 2; p < n; i, j = 1, ..., n; µ, ν = 1, ..., N ;
u, v, w ∈ C(0, T ; L2(Ω))

⋂
Lp(0, T ; W 1,p(Ω)); W 1,p

0 (Ω) is the subspace of func-
tions in W 1,p(Ω) vanishing on ∂Ω (in the sense of traces for a.e t ∈ (0, T ] ).
Throughout in the paper, we briefly denote by |s| and |si| the distance in (Nn) �
dimensional and n �dimensional Euclidean space respectively, i.e

|s| =

√√√√
N∑

ν=1

n∑

i=1

(sν
i )2, |si| =

√√√√
n∑

i=1

(sν
i )2, (4)

where s and si denote some (Nn) �component and n �component vector respec-
tively.

The parabolicity property of system (2) means that its part without deriva-
tives by time is elliptic. Thus, inheriting to [1], the ellipticity property of a system
of differential equations is understood in the following sense:

∃λ > 0, 0 < F = F (x) ∈ Lp/(p−1)(Q) | ∀sµ
i ∈ RNn, ∀rµ ∈ RN , ∀x ∈ Rn;

n∑

i=1

N∑
ν=1

Aν
i (x, r, s)sν

i ≥ λ|s|p − F. (5)

Concerning Aµ
i (x, r, s), we assume that these are measurable functions of the form

Ω× R3 × R3n −→ R, satisfying the ellipticity condition and the following growth
conditions: ∃ Λ2 > 0 | ∀sµ

i ∈ RNn, ∀rµ ∈ RN , ∀x ∈ Rn, i = 1, ..., n;

|Aµ
i (x, r, s)| ≤ Λ2|s|p−1, (6)

and the following structure conditions:

∃ αµν ∈ RNN ; Det

∣∣∣∣∣
α11 ··· α1N

... . . . ...
αN1 ··· αNN

∣∣∣∣∣ 6= 0 such that

∀sµ
i ∈ RNn, ∀rµ ∈ RN , ∀x ∈ Rn; µ = 1, ..., N ;∣∣∣∣∣
N∑

ν=1

αµνA
(ν)
i (x, r, s)− λµ(x, r, s)

(
N∑

ν=1

αµνsν
i

)∣∣∣∣∣ ≤

≤ ηµ(x, r, s)

∣∣∣∣∣
N∑

ν=1

αµνsν
i

∣∣∣∣∣ + ξµ(x, r, s) + Fµ,

(7)

where λµ = λµ(x, r, s) > 0, ηµ = ηµ(x, r, s) > 0, ξµ = ξµ(x, r, s) > 0 are some
measurable functions of x, uµ, uµ

xi
of the form Ω×RN ×RNn −→ R, satisfying

the following growth conditions:

∃ Λ1, Λ2 > 0| ∀sµ
i ∈ RNn, ∀rµ ∈ Rµ, ∀x ∈ Rn; µ = 1, ..., N ;

0 < Λ1

∣∣∣∣∣
N∑

ν=1

αµνsν
i

∣∣∣∣∣

p−2

≤ λµ(x, r, s) ≤ Λ2

∣∣∣∣∣
N∑

ν=1

αµνsν
i

∣∣∣∣∣

p−2

; (8)

ξµ(x, r, s) ≤ ξ0|s|ω, 0 < ω =
p(p− 1)(1− κ1)

(n + p)
; ξ0 > 0, (9)
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Fµ ∈ Lσ(Q), σ =
(p + n)

(p− 1)(1− κ1)
, κ1 ∈ (0, 1), (10)

αµµ > 1; (11)
αµν < 1 for µ 6= ν; (12)

N max[1/p, Λ2]max[(α11)
−1

, ..., (αNN )
−1

] ≤ Λ1/(2pp); (13)
3N max[η0, ξ0] ≤ Λ1/(2p+1p). (14)

Remark. It is uneasy for checking up that, as Fµ ∈ L
(p+n)

(p−1)(1−κ1) , the struc-
ture conditions (7) together with (8) and (9)�(14) imply the ellipticity condition

(5) with λ = Λ1/(2p+1p) and F ≡ C1

(
N∑

ν=1

|F ν |
)p/p−1

+ C2, where C1,2 are

numbers depending only on the data.

Concerning right�hand members Bµ(x, r, s), we assume that these are mea-
surable functions of the form Ω× RN × RNn −→ R, satisfying the conditions:

∃ ε ∈
(

0,
p2(1− κ1)

(n + p)

]
, Λ3 > 0 | ∀sµ

i ∈ RNn, ∀rµ ∈ RN , ∀x ∈ Rn; µ = 1, ..., N ;

|Bµ(x, r, s)| ≤ Λ3|s|ε. (15)

In sequel, we use the notations:

ũµ
0 =

{
uµ

0 (x), x ∈ Ω, t = 0,

gµ(x, t), x ∈ ∂Ω, t ∈ (0, T ).

Let W̃ (Q) = Lp′(W 1,p′(0, T ); Ω)
⋂

Lp(0, T ; W 1,p(Ω)), p′ =
p

p− 1
; i. e. the functi-

on u belongs to W̃ (Q) if the integral
T∫

0

∫

Ω

(|ut|p
′
+ |∇u|p + |u|p + |u|p′) is finite.

At last, we suppose that the functions gµ(x, t), uµ
0 (x) in boundary data (3)

satisfy the assumptions: ũµ
0 ∈ W̃ (∂Q); gµ(x, t) ∈ L∞(S), uµ

0 (x) ∈ L∞(Ω× {0}).
3. One integral estimate of the sum of squares. For the subsequent

considerations we need an integral estimate of the problem (2), (3) solution.

Theorem 1. Let (u1, . . . , uN ) be a solution of the problem (2), (3) and the
assumptions (7),(8), (9)�(14), (15) are satisfied. Then there exits a constant C,

depending only on f, F, ||ũµ
0 ||fW (∂Q)

, p, n, ε, η0, ξ0, κ1, Λ1, Λ2, mesQ

and independent of uµ such that

N∑
ν=1

sup
0<t<T

∫

Ω

|uν − ũν
0 |2 +

N∑
ν=1

T∫

0

∫

Ω

(
|∇(uν − ũν

0)|p
)
≤ C,

N∑
ν=1

T∫

0

∫

Ω

(|∇uν |p) ≤ C,

where ũµ
0 denotes the values of a function on the parabolic boundary ∂Q, belonging

to W̃ (Q).
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P r o o f. Multiplying each equation of (2) by (uµ− ũµ
0 ) and adding its, after

integrating over the domain Ω× (0, t), we obtain

N∑
ν=1

∫

Ω(t)

1
2
(uν − ũν

0)2 +
N∑

ν=1

t∫

0

∫

Ω

~A(ν)∇(uν − ũν
0) ≤

≤
N∑

ν=1

t∫

0

∫

Ω

|B(ν)||uν − ũν
0 |+

N∑
ν=1

t∫

0

∫

Ω

|ũν
0t||uν − ũν

0 |. (16)

Above the initial condition is taken into account. Using the ellipticity condition
(5) and the growth conditions of Aµ (6), we have

N∑
ν=1

t∫

0

∫

Ω

(
~A(ν)∇(uν − ũν

0)
)

=

t∫

0

∫

Ω

(
N∑

ν=1

~A(ν)∇uν −
N∑

ν=1

~A(ν)∇ũν
0

)
≥

≥
t∫

0

∫

Ω

1
2
λ

(
N∑

ν=1

|∇(uν − ũν
0)|p

)
−

t∫

0

∫

Ω

C̃(p, λ)

(
N∑

ν=1

|∇uν
0 |p

)
− C.

Here we also use the Young's inequality and the following inequality

|a + b|p ≤ C(p)(|a|p + |b|p) ∀a, b ∈ R. (17)

The first group of terms on the right in (16) by Young's and Sobolev's inequalities,
using the condition (15), can be estimated, like as:

N∑
ν=1

t∫

0

∫

Ω

|B(ν)||uν − ũν
0 | ≤

t∫

0

∫

Ω

(
N∑

ν=1

|∇uν |
)ε (

N∑
ν=1

|uν − ũν
0 |

)
≤

≤ δ1

t∫

0

∫

Ω

(
N∑

ν=1

|∇(uν − ũν
0)|

)p

+ C.

Here it has been taken into account that ε/p + 1/p < 1/2 + 1/p ≤ 1. Taking into
account our assumptions and applying H�older's and Young's inequalities, the last
group of integrals in the right�hand side of (16) can be estimated as:

t∫

0

∫

Ω

N∑
ν=1

|ũν
0t||uν − ũν

0 | ≤
t∫

0

∫

Ω

(
N∑

ν=1

|ũν
0t|

)(
N∑

ν=1

|uν − ũν
0 |

)
≤

≤ δ2

t∫

0

∫

Ω

(
N∑

ν=1

|∇(uν − ũν
0)|

)p

+ C
(
mesQ, δ2, ũ

µ
0

)
.

Collecting the above estimates, from (16) it follows that

∫

Ω(t)

1
2

[
N∑

ν=1

(uν − ũν
0)2

]
+

t∫

0

∫

Ω

1
2
λ

(
N∑

ν=1

|∇(uν − ũν
0)|p

)
≤

≤ δ3

t∫

0

∫

Ω

(
N∑

ν=1

|∇(uν − ũν
0)|p

)
+ C(mesQ,Fµ, δ3, ũ

µ
0 ).

120



Putting δ3 =
1
4
λ, we get

∫

Ω(t)

1
2

[
N∑

ν=1

(uν − ũν
0)2

]
+

t∫

0

∫

Ω

1
4
λ

(
N∑

ν=1

|∇(uν − ũν
0)|p

)
≤

≤ C
(
mesQ,Fµ, δ3, ũ

µ
0

)
. (18)

Taking the supremum by t in the left�hand side of (18), we obtain

sup
0<t<T

∫

Ω

N∑
ν=1

|uν − ũν
0 |2 +

T∫

0

∫

Ω

(
N∑

ν=1

|∇(uν − ũν
0)|p

)
≤ C,

where the constant C depends from n, p, ε, λ, F, mes Q, ||ũµ
0 ||fW (∂Q)

. Hence,
the second statement of Theorem 1 is true.

4. L∞ �norm estimates. Let us now turn our attention to the question
of boundedness of the solutions to a system whose coefficients satisfy structure
hypotheses (7)�(14) and whose right�hand sides satisfy (15). Our main result is
the following.

Theorem 2. Let (u1, . . . , uN ) be a solution of system (2). If there are the
numbers αµν , satisfying the assumptions (7), then for the N linearly independent
functions H1, . . . , HN , defining by (1), there exist constants C1, . . . , CN such
that the following estimates hold

||H1||L∞(Q) ≤ C1, . . . , ||HN ||L∞(Q) ≤ CN ,

where the constants C1, . . . , CN are depended of the constants in the embedding
theorems and of p, n, ε, λ, η0, ξ0, σ, ω, Λ1, Λ2, fµ, Fµ; |gµ|∞,(S),
|uµ

0 |∞,(Ω), Q, and these are independent of uµ.
For the components of the solution the same estimates also hold, namely

||u1||L∞(Q) ≤ C1, . . . ||uN ||L∞(Q) ≤ CN .

To prove of Theorem 2 we need the following well�known Stampacchia's lem-
ma [1, p. 8, lemma 4.1].

Lemma 1. Let ψ(y) be a nonnegative nondecreasing function defined on
[l0,∞) which satisfies the condition

ψ(m) ≤ C

(m− l)ϑ
{ψ(l)}δ

, for all m > l ≥ l0,

where ϑ > 0 and δ > 1. Then
ψ(l0 + d) = 0,

where d = C1/ϑ{ψ(l0)}(δ−1)/ϑ2δ/(δ−1).

We also use the following lemma (see [2, p. 7, prop. 3.1]):
Lemma 2. If u ∈ L∞(0, T ; L2(Ω)) ∩ Lp(0, T ; W 1,p

0 (Ω)) then there holds the
following inequality

T∫

0

∫

Ω

uq ≤ C




T∫

0

∫

Ω

|∇u|p




ess sup

0<t<T

∫

Ω

|u|2



p/n

,

where q = p
n + 2

n
and the constant C depends only of p and n.
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P r o o f of Theorem 2. Let α11, . . . , αN1 satisfy the assumptions (7). Let
us multiply each µ �th equation of (2) by αµ1 and add all together. Choosing the
testing function, as

sign

(
N∑

ν=1

αν1uν

)(∣∣∣∣∣
N∑

ν=1

αν1uν

∣∣∣∣∣− l

)

+

:= sign
(
H1

) (∣∣H1
∣∣− l

)
+

,

where l ≥ l0 = max




∥∥∥∥∥
N∑

ν=1

αν1gν

∥∥∥∥∥
L∞(S)

,

∥∥∥∥∥
N∑

ν=1

αν1uν
0

∥∥∥∥∥
L∞(Ω)


 , we integrate by t

from 0 to t (t ≤ T ) and by x over the domain Ω. Using the assumptions (7),

we have
t∫

0

∫

Ω

〈
N∑

ν=1

αν1 ~A(ν),∇H1

〉
=

=

t∫

0

∫

Ω

〈[
N∑

ν=1

αν1 ~A(ν) − λ1

(
N∑

ν=1

αν1∇uν

)]
+ λ1

(
N∑

ν=1

αν1∇uν

)
,∇H1

〉
≥

≥
t∫

0

∫

Ω

λ1

〈
N∑

ν=1

αν1∇uν ,∇H1

〉
−

t∫

0

∫

Ω

(
ξ1|∇H1|+ |F 1||∇H1|) .

From here it follows the inequality

1
2

∫

Ω(t)

(H1)2+

t∫

0

∫

Ω

λ1

〈
N∑

ν=1

αν1∇uν ,∇H1

〉
≤

t∫

0

∫

Ω

(|F 1|+ ξ1

) |∇H1|+C

t∫

0

∫

Ω

BH1,

where B :=
N∑

ν=1

αν1Bν , C = C(α11, ..., αN1, p, n) is a constant and λ, ξ are

functions from (7). Since t ∈ (0, T ] is arbitrary, taking supremum and using the
assuptions, we obtain

sup
0<t<T

∫

Ω

(H1)2 + C1

T∫

0

∫

Ω

|∇H1|p ≤
T∫

0

∫

Ω

(|F 1|+ ξ1
) |∇H1|+ C

T∫

0

∫

Ω

BH1, (19)

where C1 = C1(Λ1, α11, ..., αN1, p, n) and the assumption (8) concerning the func-
tion λ1 has been used. Consequently applying to the terms on the right the gen-
eralized H�older's inequality, we have

T∫

0

∫

Ω

|F 1||∇H1| ≤ ‖∇H1‖p,Q‖F 1‖σ,Q




T∫

0

∫

Ω

χA(l)




1−1/p−1/σ

, (20)

T∫

0

∫

Ω

ξ1|∇H1| ≤ ‖∇H1‖p,Q‖ξ1‖p/ω,Q




T∫

0

∫

Ω

χA(l)




1−1/p−ω/p

, (20a)

T∫

0

∫

Ω

BH1 ≤ ‖H1‖q,Q‖B‖p/ε,Q




T∫

0

∫

Ω

χA(l)




1−1/q−ε/p

, (20b)
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where χA(l) is the characteristic function of the set A(l). From the conditions
(10), (9), (15) and Theorem 1 imply that

‖F 1‖σ,Q ≤ C2, ‖ξ1‖p/ω,Q ≤ C3, ‖B‖p/ε,Q ≤ C4. (21)

Collecting (20)-(20b) and taking into account the (21), from (19) we obtain the
inequality

sup
0<t<T

∫

Ω

(H1)2 +

T∫

0

∫

Ω

|∇H1|p ≤ C1‖∇H1‖p,Q {ψ(l)}1−1/p−1/σ +

+ C2‖∇H1‖p,Q {ψ(l)}1−1/p−ω/p + C3‖H1‖q,Q {ψ(l)}1−1/q−ε/p
, (22)

where it is denote ψ(l) :=

T∫

0

mesA{H1 ≥ l}(l, t)dt. From Lemma 2 it follows

||H1||q,Q ≤

 sup

0<t<T

∫

Ω

(H1)2 +

T∫

0

∫

Ω

|∇H1|p



p+n
qn

. (23)

From the relation (22) and the previous inequality, we get

sup
0<t<T

∫

Ω

(H1)2 +

T∫

0

∫

Ω

|∇H1|p ≤

≤ C1


 sup

0<t<T

∫

Ω

(H1)2 +

T∫

0

∫

Ω

|∇H1|p



1/p

{ψ(l)}1−1/p−1/θ +

+ C2


 sup

0<t<T

∫

Ω

(H1)2 +

T∫

0

∫

Ω

|∇H1|p



1/p

{ψ(l)}1−1/p−ω/p +

+ C3


 sup

0<t<T

∫

Ω

(H1)2 +

T∫

0

∫

Ω

|∇H1|p



(n+p)/nq

{ψ(l)}1−1/q−ε/p
. (24)

Applying Young's inequality to the right�hand side of (24), we get

sup
0<t<T

∫

Ω

(H1)2 +

T∫

0

∫

Ω

|∇H1|p ≤ C1 {ψ(l)}(1−1/p−1/σ)( p
p−1 ) +

+ C2 {ψ(l)}(1−1/p−ω/p)( p
p−1 ) + C3 {ψ(l)}(1−1/q−ε/p)( nq

n+p )#

;

where C1,2,3 := C (ũ0, ṽ0, w̃0, F, σ, ω, Λ1, Λ2, p, n) and
(

nq

n + p

)#

is such that
((

nq

n + p

)#
)−1

+
n + p

nq
= 1. Applying again (23), we have

(‖H1‖q,Q

)nq/(n+p) ≤ C1 {ψ(l)}(1−1/p−1/σ)( p
p−1 ) +

+ C2 {ψ(l)}(1−1/p−ω/p)( p
p−1 ) + C3 {ψ(l)}(1−1/q−ε/p)( nq

n+p )#

. (25)
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Let us use the estimation

(m− l){ψ(m)}1/q =(m− l)




T∫

0

∫

Ω

χA(m)




1/q

<




T∫

0

∫

Ω

(H1)qχA(m)




1/q

< ||H1||q,Q,

where m > l ≥ l0. Substituting this into (25), we come to the inequality

ψ(m) ≤ C1

(m− l)q
{ψ(l)}δ1 +

C2

(m− l)q
{ψ(l)}δ2 +

C3

(m− l)q
{ψ(l)}δ3 (26)

where δ1 =
(

1− 1
p
− 1

σ

)(
p(n + p)
n(p− 1)

)
, δ2 =

(
1− 1

p
− ω

p

)(
p(n + p)
n(p− 1)

)
,

and δ3 =
(

1− n

p(n + 2)
− ε

p

)/(
n

n + p
− n

p(n + 2)

)
. From the assumptions

(10) on Fµ, it follows that

1− 1
p
− 1

σ
>

n(p− 1)
p(n + p)

, thus δ1 > 1.

From the assumptions (9) on ξj , it follows that

1− 1
p
− ω

p
>

n(p− 1)
p(n + p)

, thus δ2 > 1.

From the assumptions (15) on Bµ, it follows that

1− n

p(n + 2)
− ε

p
>

n

n + p
− n

p(n + 2)
, thus δ3 > 1.

Without loss of generality, we can assume that ψ(l) < 1. In fact, from the first
statement of Theorem 1 and (23) it follows that

(l − l0){ψ(l)}1/q = (l − l0)




T∫

0

∫

Ω

χA(l)




1/q

<




T∫

0

∫

Ω

(H1 − l0)qχA(l)




1/q

<

< ||H1 − l0||q,Q ≤

 sup

0<t<T

∫

Ω

(H1 − l0)2 +

T∫

0

∫

Ω

|∇(H1 − l0)|p



p+n
qn

≤ C̃,

where l ≥ l0. Hence ψ(l) ≤ C̃q/(l − l0)q, and it is easy to see that ψ(l) < 1,

whenever l > C̃ + l0. Since ψ(l) is non-increasing function, ψ(l) < 1 is true for
all l > C̃ + l0. Due to this, from (26) it follows

ψ(m) ≤ C

(m− l)q
{ψ(l)}δ

, (27)

where δ := min[δ1, δ2, δ3] and C := max[C1, C2, C3]. Using Lemma 1, the relation
(27) implies ψ(l0 + d) = 0 for some sufficiently large finite number d, depending
only of the constants in the embedding theorems and of p, n, ε, λ, η0, ξ0, σ,
ω, Λ1, Λ2, Fµ, |gµ|∞,(S), |uµ

0 |∞,(Ω), Q and independent of uµ. Analogously,

it is done to the rest linear combinations H2 =
N∑

ν=1

αν2uν , . . . , HN =
N∑

ν=1

ανNuν .
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As it is easy to see, from the previous reasonings immediately follows that the
same estimates hold for the components u1, . . . , uN of the solution. In fact,

||uµ||∞ = ||Det(Cµ)||∞
∣∣∣(Det(A))−1

∣∣∣ ≤ C
(
α11, . . . , αNN , ||H1||∞, . . . , ||HN ||∞

)
,

where Cµ denotes the matrix, obtained from A, by replacing of the µ �th column
and H1, . . . , HN , i.e.

Cµ =




α11 · · · α(µ−1)1 H1 α(µ+1)1 · · · α1N

...
...

...
...

...
α1N · · · α(µ−1)N HN α(µ+1)N · · · αNN


 .

Hence, from here the statement follows.
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ÎÁÌÅÆÅÍIÑÒÜ ÑËÀÁÊÈÕ ÐÎÇÂ'ßÇÊIÂ ÍÅÄIÀÃÎÍÀËÜÍÎ�
ÑÈÍÃÓËßÐÍÎ� ÏÀÐÀÁÎËI×ÍÎ� ÑÈÑÒÅÌÈ ÐIÂÍßÍÜ

Âèâ÷à¹òüñÿ îáìåæåíiñòü ñëàáêèõ ðîçâ'ÿçêiâ äëÿ íåäiàãîíàëüíî¨ ïàðàáîëi÷íî¨ ñèñòå-
ìè ñèíãóëÿðíèõ êâàçiëiíiéíèõ äèôåðåíöiàëüíèõ ðiâíÿíü ç ìàòðèöåþ êîåôiöi¹íòiâ,
ùî çàäîâîëüíÿ¹ ñïåöiàëüíi ñòðóêòóðíi óìîâè. Äëÿ öüîãî çàñòîñîâó¹òüñÿ òåõíiêà,
ùî áàçó¹òüñÿ íà îöiíöi ëiíiéíèõ êîìáiíàöié íåâiäîìèõ.

ÎÃÐÀÍÈ×ÅÍÍÎÑÒÜ ÑËÀÁÛÕ ÐÅØÅÍÈÉ ÍÅÄÈÀÃÎÍÀËÜÍÎÉ
ÑÈÍÃÓËßÐÍÎÉ ÏÀÐÀÁÎËÈ×ÅÑÊÎÉ ÑÈÑÒÅÌÛ ÓÐÀÂÍÅÍÈÉ

Èçó÷àåòñÿ îãðàíè÷åííîñòü ñëàáûõ ðåøåíèé íåäèàãîíàëüíîé ïàðàáîëè÷åñêîé ñèñòå-
ìû ñèíãóëÿðíûõ êâàçèëèíåéíûõ äèôôåðåíöèàëüíûõ óðàâíåíèé ñ ìàòðèöåé êîýô-
ôèöèåíòîâ, óäîâëåòâîðÿþùåé ñïåöèàëüíûì ñòðóêòóðíûì óñëîâèÿì. Äëÿ ýòîãî
ïðèìåíÿåòñÿ ìåòîä, îñíîâûâàþùèéñÿ íà îöåíêå ëèíåéíûõ êîìáèíàöèé íåèçâåñò-
íûõ.
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