- proof of the theorem 1 the author several times applies the inequality (A).
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- Stanistaw Brzychbzy :

Remark on a paper of P. K. Zeragia

'In his i)aper [6] P. K. Zeragia considers the non-linear syétem of parabolic
differential equations of the form ‘ ‘
g

@ S g = fulanty ey ) (=15 m)

“where @ = (fcl, ..., Tp) is a point in region D, situated in the ‘p-dimensiona,l'

space R, limited by Lapunov’s closed surface 8, and the following _l}ounda.ryf
value problem: to find funections u,(#,1), ..., a(%,?) which are regular in D x0,T>
and satisfy in D x (0, T)> the system (1) and the boundary conditions:

{2y i@, 0) =0 for weD,

(3) Cwilayt) =0 for (@) e §x(0, >, (i =1,..,m).

To solve the above problem, the author applies Chaplighin’s method [1]
assuming that the below conditions are fulfilled: ‘ ‘

(A) The fl}:netioné fil@, ty gy ooy un) (8 =1, ..., %) are continuous in r'egioil
(@) e D0, Ty, — oo <ui < + o0 (8 =1,.., n) and the following in-
equality holds true in that region _ o ,
- , N X . p .
@ty 0y ey U by oy )] < K oo+ K D =l
. - o . . . . - .g=1
(¢ =1,..,n)
where K > 0. , ’
(B) fi(wr t, ’“;7 ey Un) KYe(@, T, WYy ey Un) (1=1,.., '"’)‘7

when

L <‘u;-' (j=1,..,m).
In obtaining the relations (29) page 263, (30) p. 264, on p. 262 and in the

2%



However, from the inéquality (&) it results * that the function 7, may dep
only on one variable % and therefore the system (1) takes' the form °

ST S Au=fm e (=1,..,m).

-

1

" Consequently, we have to deal with the problem previously conside
by P. K. Zeragia [4], [6] (under some more restrictive assumptions) and
W. Mlak [2] (under different, weaker assumptions). Theorems 1 and 2 on f
damental differential inequalities of Chaplighin type, formulated and pros
by P. K. Zeragia, are also true under certain weaker assumptions. Simi
- more general theorems were formulated by J. Szarski in [3]. .
. In the case of system (1) the theorems 1 and 2 will.-remain true provid
that the following assumptions be satisfied: - . - - ‘
gty i, .., ’“';t)““‘ff(w’ t, u, ey “;:)l < g(t; wi—uy, -f‘-;’“‘;t‘“‘“:) (": =1, ey
‘when PR . '

"

u}}u;

(] =1,..,n),

where the functions gi(t, yy, ..., ¥n) (¢ = 1; ...y M) are continuous, nonnegati
s Hor0<t<T, y;>0 (j =1,...,m) and satisfy the condition o
SR | ‘ gf:(t;_ ;’/;: ey Yn) < g4t ?{;,9 o Yn)y

ey .~ when L C '

0<yi <y (=1,.., n) and 0 < yi =yi,

- and the unique solution of the system

- R : ‘Es;f‘ =gty Yay ey Yn) (4 =1,..,n) y

... starting from point (0, ..., 0)is () =0 (i =1, ..., n). ,
e In view of the above remarks on (A} it is sufficient to introduce the esse
Y ‘tially weaker condition c L

S . S e n »
(A% fda's 8y 9, ey U —ful@” 8, 0l ooy )] < K D) (wi— ) +KZI$$—;»’0€
i . . i=1 - g=l

when L
' k Cwpzu (f=1,..,n), (¢=1,..,n), -

o or \aomé; other conditions (i.e.' conditions similar to those in [2], generalize
LA “for a system). . _ B -
. The condition (A*) does not imply that system (1) is a system of equation
5 . each containing only ene unknown function. . o
ST Im case condition (A*) is introduced, certain changes will occur in the proo
L (see pag. 262) of the properties of the upper {v{™(z,0)} (i =1, ..., n) and lows

. * As it was remarked by J. Searski.” .

rd



a( (m) - (m—l))

a( (m) w(m'-l))
ot

~ where - -

LS

[ -

%(#*l)

" o, 1) ==, Aw‘“"’ Mw, Lot v”‘“’)

o (m“l)/

m the following way , J L
P '
e~ aofp 1,0 .y o) =

ﬂH“(m;t o) ey 'Do))—ft(w, t ”1 LRIy ’01)) =

o DR : T

{w""(w, t)} (, —1,:»..,51) sequerices o -funat.wns, deﬁned for (1) and for the
boundary problem {2}, (3) a8 the éelueions ei éqna.tions (25) and. (26) ie.

‘g(vw ""*‘))+K(v$"‘" """")+ iz, ) =

A( (m)' (m"‘l))_i_K( (m) —1))+ (m—l)(‘w, f)

L4

o o W o o
= —Advy —ag — K(vi"—v ) — ,f;(m,t o ,..‘,u,.)-i-

. av(‘oj (o) (0) (1) £0)
== — ——j;(w,t v§ ,...,fvn ~ K (o~ o )+

A t)_~—5,—- Aw("'“v”*—fc(w,t =, W) <0,
for B (w,t)er(O 1’> (9*1, ..,n)

Yo order to prove that o ’(w, £) (6 =1, oy n) are the npper fxmctlons, we apply
the previeusly proved 'inequality that (@, 1) <o@, 1) (6 =1, .., n) for
-~ (w, t)-€ D x<0, I, the condition (B), and the definition of m’(x,_t)ﬁ (6=1,..,m)

1,y m)

Oonsequently, ffom theorem 1 it foliow: that /v”(m, t) : u@, 1) (i=1,...,m)
for (#,1) e D x<0, T> whare u;(m, t).(t =1, ..,n) is the solution of system (1)

a.nd the boundary problem (2), (3) or 'v‘;"(m, t) (¢ =1, ..., ») are the upper func—

tions.

For the p.nrpose of obtaining requn'ed estimates for the difference v{™(z, t)—

$=1,..

- p. 263, g
- Hence, we obtain that

" ) (n+1 Kt
& _ ™ < ‘max [(my 5""] <plt )' ]'"
ey tual, . : - m!

—wi™(z, ) (i = 1y ) 1t is necessary to consider max x [o} ™

wi™] in (29) :



where ch T '- ‘ .
- (0)(90’ ty— §°’(m,t)<Li' a,nd L max. Ly .
. o i-—l,
- for . B
. ' (w t)eDX(O T)

-

The same reasomng ought to be followed in provmg the umqueness of the
obta,med solution (i.e. in (30) p. 264). :

REFERENCES

[1] C. A. anIJIBII‘HI;I, Hoasutii memoo npu6nuo:cenuoao umeepupoaanuﬂ dugbepernyuavrivix ypaaneuuu,
MOCKBR—-.HCHKHI'paJ.I, 1950.

{2] W. Mlak, Parabolic differential inequalities and Chaplighin’s method, Ann Polon. Math. 8
(1960), p. 139—153.

[3]1 J. Szarski, Sur un systéme non linéwire d’megahtés d@ifermtwlles pambohques (to appear
in Ann. Polon. Math.).

-[4] T1. K. Beparmas, Pewenue ocrosrsix zpauuuuux 3a0ay d4a Heauneiinozo ougdepenyuansrozo ypasuentn
napaﬁoﬁuueckoao muna  memodos -akad. C. A. Yanawuna, Coobmenvn AHI'CCP 17 (1956),
. p- 103—110

[6] II. K. 3eparus, Ipanuunue aadauu daa uexamopux HeAUHeRHNX YPasHe Ui NaPaGOIULECK020 muUna,
Tpymer Téumickoro Marem. HMuctaryra AHTCCP 24 (1957), p. 195—222,

[6] H. K. 3eparusn, Pewenue ocrosnoii 2PAHUNKO 3adawu dsa OOHOU cucmemp Mgﬁcpemmdﬂmux
Ypasrenuii . napa6o./tuwcxoao muna Memodo.u (Iannuauua Coobmensiza  AHI'CCP 26 (1961),
D. 257—264.



