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Abstract. This article studies the absence of solutions to n-th order evolutionary
inequalities with complex values. The relevance of the study lies in the extension of the obtained
results from the n-dimensional real space to the n-dimensional complex space.

In the first section of this paper studies the form of n-th order evolutionary inequalities in
n-dimensional complex space, and the second section is devoted to finding the condition for the
absence of a solution to n-th order Semilinear inequalities with complex-valued and with bounded
coefficients.

As a result, we obtained conditions for the absence of weak non-trivial solutions to the
problem under consideration. It turns out that there are two conditions for the absence of a
solution, one of which is associated with the criterion index ¢, and the other with the argument
of the complex function, which depends on q.

The proofs of the results on the absence of solutions in this work are based on the technique
proposed by S. I. Pokhozhaev [10] and developed by E. L. Mitidieri and S. I. Pokhozhaev [8],
which is based on the method of test functions. Their approach relies heavily primarily on a
priori integral estimates for possible solutions to the problem under consideration and on deriving
asymptotics for these estimates with respect to some parameter that tends to co or to 0 depending
on the nature of the problem. Finally, the absence of a solution is proven by contradiction.
Namely, reaching the zero limit value in the corresponding a priori estimate guarantees that
there is no nontrivial solution to this problem.
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BBEIEHUE

OrcyrcTBre €1a00I0 U HETPUBUAJIBHOIO DPENICHUS SBOJIONUUA N-TIOPsJKa C OI'DAHU-
YeHHbIMU Kodddunmentamu B R yxe nzydanocs @. A. lajgakruonossim, FO. B. Eropos,
®. Kounpatrses (|2, 5, 12|) 1 mosydens! caeyomme pe3yabTarThl.

PaccMoTpuM MHOKECTBO TOJIOKUTENbHBIX GyHKIUi f(x, 1), yI0BIETBOPSIONNX HEpa-
BEHCTBY:

F > 3amm D (0alz, )f7) + f% (2,1) € R™ x (0,00),

f(x,0) = fo(x) > 0; v R (1)

Oyukimn a,(x,t) orpaHnYeHHBIE W3MepUMbIe, ompejenenube npu t > 0,z € R™.

N nycts p > 1, > 1.

Onpepenienne 1. [2| Ha ocroe onpe/iesieHns cjabbix MPOU3BOIHBIX HEOTPHUIIATEIBHOI

dbyuknun f(x,t), yI0BI€TBOPAIONINX HEPABEHCTBY

/ / fa“”dxdt— / foplx,0)d / / FPL*(@)dadt + / / flodedt,  (2)

riue

st roboit bynkuun ¢ € CFH (R p(x, t) = 0.

Teopema 1. FEcau HEOMPUUATNEALHAA dbyrryua f(z,t) u3 KAac-
ca LL.(RT™) N Lioc!(RTTY) makas, wmo fo(z) € LL.(RY™), ydosaiemsopaem
nepasencmey (1) u eeprv, nepasencmea 1 <p < q < p+ =7, mo f(x,t) = 0.

Y10o0b! CPaBHUTD JIBa KOMILJIEKCHBIX YUCJIA, HAM HY?KHO C(OPMYJIMPOBATH CJIEJIyIOIIee

OolIpeaeJeHue:

Onpepenenue 2. Ecin 21 = 11 + 1y U 29 = Xy + 1Ys — HEKOTOPbIE KOMILIEKCHBIE THCJIA,
TO PABEHCTBO W HEPABEHCTBO 21 2> Zo BEPHBI, TOIVIA M TOJHKO TOT/Ia, KOTJIA:
T = To;

T1,%2,Y1,Y2 € R (3)
Y1 = Yo.
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Onpenenenune 3. OnpeaeuM CiIeIyONUIe THTETPAJIbL:

+o0 +oo 27 2

/ 9(p, / / / / g(p,0) dp:...dp,db;...db,,

T 400 +4oo 27 21

/g(p,@)dV://..//../g(p,@) dp;..dp,db;..d6,dt.
v 00 0 0 J

0

rae p € R, 0 € [0,7]" and ¢t € (0, 7).

1. DBOJIIOIIMOHHBIE HEPABEHCTBA N-ITOPAJKA B C".

KomMmitekcnosnaunnre HOJ’Iy.HHHGfIHbIQ HEpaBEHCTBa N-IIOPpAdKa C OI'PaHUYCHHBIMU KO-

s durnmeHTaMn UMEIT BUI,

2D > [(fP(2,1) + f1(2,1); (2,1) € C* x (0,00)
f(z,0) = fo(z) > 0; z e Cn.

(5)

rie
L(f"(z,t) = > D*(aa(z,t)f"(2,1)), (6)
loe|=m.
Oyukiun a,(z,t)— orpaHwvdeHHbIE U3MepHMbIe, onpejenennbie mpu t > 0,z € C".

U nycrs p > 1,¢ > 1. Cornacuo onpejieieHuto (2) umeeM:

Re(PPED) > Re(n(p7 (e 0) + Re(7 (2.,

0f (2, t)) >
ot

m(L(f*(2,1)) + Im(f*(2,1)), (7)
Re(fo(2)) = 0; Im(fo(2)) = 0.

Yro06s! ynpoctuth Berauciaenue fP. f9 Oymem UCIOIb30BATDH MOJISIPHBIE KOOPIUHATEI.

Im(

[ycts  z=pe? €C", peR:,  Oe([0,27])", f(z,t) = R(p,0,t)e”%) g
aa(2,t) = Au(p, 0,1)eiP98)  Torna (7) 6ymer,
J(Rcos?)
ot
J(Rsin?)
ot
Rycos(Vy) = R(p,0,0)cos(V(p,d,0))

2
Rysin(vy) = R(p, 0,0)sin(d(p,6,0)) >

> Lre(f) + Ricos(q9),

2 Lin(f) + Rsin(q9), (8)

Y

0
0
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rae

Lre(f) =Y D (AaRPcos(da +pV))

laf=m

Lim(f) = Y D" (AuR’sin(¢n + p¥)).

|ae]=m

(9)

Ucxonst w3 omnpenenenus (1), wHeorpunaresnbhas dyukius  R(p, 0, t)cos(d(p,0,t)),
R(p,0,t)sin(V(p,0,t)) yaoBiaeTBopsieT HepaBeHCTBAM:

9]
—/RcosﬁidV—/Rocos(ﬁo)cpods > /Rch(go)dV+/chos(qﬁ)gpdv,

ot
14 a S 14 14 (10)
- / Rsmﬁa—fdv - / Rosin(do)odS > / RPLy(p)dV + / Rsin(q0)edV.
14 S 14 14
e ¢ > 0, ¢ € CF'(R*™1), g = ¢(p,0,0), u
Le(p) = Y (Aacos(¢a)(—D)*(9)) .
o (11)
L(p) = Z (Aasin(¢a)(=D)*(#)) -
|a)l=m
Oupepnenenne 4. Oynxmusa f(z,t) € L, (C") N LL (C"*Y u fo(z) € L,.(C"), nasbl-

BaeTcsl cnalbbiv pemennen satadn (5), ec arg(f) € [0, 7] n nepasencrsa (10) Bbmos-
HAtOTCs ST o6BIX bymEKTHi @ > 0, ¢ € Ci(RA™H).

2. YCJIIOBUE OTCYTCTBUS PEIIEHUA

Tereph paccMOTpUM OTCYyTCTBHE pellieHust 3a7a49u (5), SKBUBAJEHTHOIO HEPABEH-

crBy (8). Ecom p > 1 u p+ 1 < ¢, T0 nmeem cefyroree:

Teopema 2. Ecau ¢ynxyus f(z,t) npunadaescum waaccy L (C*HH)y N LI (C*H),

fo(z) € L, (C™™), arg(f) € [0, %] ydosaemeopaem ¢ < 7 +p u arg(f) ¢ %,3—2), mo
f(z,t) =0.

Aoxasamenvcmeo. ar 1. Ecrs arg(f) € [0, 3.1 € [0, 5] € [0, 3] sro snauu,

0 < €1 = cos(q) < ea = cos(pl) < €3 = cos(V) < 1

0 < e; = sin(V) < e = sin(pd) < g3 = sin(qv) < 1} (12)
U ectp fo = Ro(costy + isintdy) = 0 + 0, T0

—/Rocos(ﬁo)cp(p,e,O)dS < 0,—/R05m(190)<p(p,0,0)d5 <0
S S
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rie ¢ = 0 6ymer ykasano Hizke. V3 onpenenennst (4) mveem

o< [arpav < [arSEav - / RPLo(@)dV.,

\%4 \%4

0< /€3Rq<pdV < —/€1Raafdv /RpLs(‘P)dV-

\%4 Vv Vv

(13)

re ¢ = 0, p € CF(R*"!). PaccMoTpuM nepBoe HEpaBeHCTBO CUCTeMbl HepaBeHeTs (13),

u3 HepasercTBa HOura u €; # 0 umeeM:
Oy 1
/63R BT dV < 1 /equgodV +— /63
v

/RL /EquQOdV—i— /|L0|q 61(,0)1 T dV (15)

q*

(1) =" dV (14)

e ¢* = q_Ll =L, r= Tor;;a IIyCTh,
t2r 4 p m(q —1)
0.1) =g — P ) >0 p="20"2) 16
w(p,0,t) <P0< Ve ) e (16)
Samenus nepemennbie t = M*1, u p = M nosyanm:
1 *
0< 3 / e RipdV < cM™ "™ ¢ = constants (17)

1%
Ilpu M wooun<rm—p= " p, 10 [, RV =0, f =0 u (3,2) He uMeeT HeTPUBH-
AJILHOTO CJIa00r0 pelleHns, Koraa n < mq — p.
Paccmorpum BTOpoe HepaBeHCTBO cucTeMbl HepaseHCTB (13). 113 nepasencrsa FOnra

u €3 # 0 caemyer

D 1 1 Jop|” o
/€1R8t dV < 4/53ng0dV+E/5‘1’ 3 (e3¢) " dV (18)
v 1% v
1 ]_ q* 1—p*
r
v v v
Samenus nepemennnie t = M, 7 u p = M(, nonyanm:
1 .
0< 5 /63Rq90dV < MMM el = constants (20)
v
[lpu M - comwn < r"m—pu = %, TO fv R1dV = 0, u f = 0, ciemoBarebHO,

Hepasencrsa (13) e mmeror pemenus upu n < m/(q — p) u arg(f) € [0,7/2q].
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lar 2. Iycrs arg(f) € (7/2¢q,7/q) C (0,7) 310 3HAUNT:

—1 < —e=cos(qv) <0
) e, €10,1] (21)
0 < e = sin(V), sin(pd), sin(qd) < 1

TOI/Ia HEPABEHCTBO (8) Oyer

ERq > LRe(f) - w:
cR > _le(f)_wj (22)

Ry costly > 0, Ry sinfy = 0.

[TepBoe HepaBeHCTBO B (22) MMeeT HETPUBUAILHOE CJIab0e PEIleHne, HE3ABUCAIIEe OT (, P
mockosibKy €R? > 0 mpu R # 0. Criestyst Takske, KakK 1 Ha Imare 1, HaXOIuM, 9TO BTOPOE
HEPaBEeHCTBO B (22) He nMeeT HETPUBHAJILHOTO CJAGOr0 PEIeHnst Ipu N < -5, mOITOMY

HepaBeHCTBa (22) He myeroT pemenusd Korfa n < 2 u arg(f) € (7/2q,7/q).

Ilar 3. Ecm arg(f) € (%,3%) C (0,%), 1o

q’ 2q

RS Lu(f) E)(.RactaSQ)7
eRY > L (f) — W, (24)

Ry costy > 0, Ry sinty = 0.
[epBoOe 1 BTOPOe HepaBeHCTBA B (24) MMET HeTpUBHAJIbHOE ciaboe pelleHne, He3aBuCs-

mee oT ¢, p.

Hlar 4. Ecom arg(f) € (?5—7;, 27“], 9TO 3HAYUT:

0<e=cos(qv) <1
‘ e,e € (0,1) (25)
-1 < —e=sin(¢d) <0
Tor/la HEpaBeHcTBo (8) Oy/ier,
€RY < —Lp(f) + %’
cRT> le(f)_W’ (26)

Ry costly > 0, Ry sinfy = 0.
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Crenyst TeM ke JeficTBUsIM, 9TO W Ha Imare 1, Mbl HAXOIWM, 9YTO IIEPBOE HEPABEHCTBO

B (26) He mMeeT HETPHBHAJIBHOrO cjaaboro perrerus upu n < m/(q¢ — p), a Bropoe —

uMeeT HeTpUBHMAJILHOE cjaaboe pelleHue, KOTopoe He 3aBucur or ¢, p. CiemoBaresbHo,

HepaBeHCTBa (26) HE UMEIOT HETPUBHAJILHOTO cJaboro perienus, Korjga n < m/(q —p) u
3T 2w

arg(f) € (2—q, ?] Teopema moKa3aHa. O

S3AKJIFOYEHUE

B pabore mosryden cieayiomuii pe3ysibTaT: OTCYTCTBUE PENIeHNsT KOMILIEKCHO3HATHO-
ro TOJIYJINHETHOrO HEPABEHCTBA N-TO MOPsijiKa ¢ orpaHudeHHbIME Koddbdunnentamu (5)

3aBHUCHT HE TOJBKO OT KPUTHYECKOTO MOKazaTesis ¢, Ho u oT arg(f).
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