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Annotation. We recover a time-dependent coefficient in inverse problems for polyharmonic
heat equations. This method can be applied to many evolution equations.
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We consider the following inverse Cauchy problems

ou (x,t) +at)(-A, )"u, (x,t)=0, xeR", 0<t<T, (1)
u,(x,0) =d(x), xeR", 2)
u(qt)=h (), O0<t<T, @)

and
o, (X, t) +at)(—A,)"u,(x,t)=0, xeR", 0<t<T, (4
u,(x,0)=—(—=A,)"®(x), xeR", (5)
u,(gq,t)=h,(t), O<t<T, (6)

where a(t) is unknown, Q = R", 4 €€ is an arbitrarily fixed point and

First, we show existence and uniqueness of the Cauchy problem (1)-(2). If a(t) is continuous, then
the equation (1) is parabolic in the sense of Petrovskii [1, 2].
Theorem 1 ([1]) Let a(t) be continuous on [0,T]. Let ® € C>™”,0< y <1 be defined
by
p(x), xeQ

f} 7
®) {0, X¢gQ 7
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Then, the Cauchy problem (1) — (2) has the following unique solution

u(x.t) = j E, (x -y, )D(y)dy = j E, (x— . Dp(y)dy

and it belongs to C2™7"° (2% [0, T]), where the fundamental solution of (1) is given by

E.(xt) = (272')_n IeiX-S—|S|2mal(t)dS _

Rn
Also, it can be reduced to the one-dimensional integral

1

E, (x 1) = (27)2 (3, () Tnje Jug| X0
0

where, J, is the Bessel function of the first kind (see, [2, 183-184 pp.]). Now we present our main
result.
Theorem 2 ([3]) Let D(X) be a function of C*™ . Let the additional data h, and h, satisfy
the assumptions:
i. h eC'0,T];
i. h,eC[0,T] such that h,(t)=0 for all O<t<T (which also implies
h, (0) =U, (X,0) |,g=—(- A, )" ®(X) |, 0);

h, (t
iii. hl—((t)) ensures that the equation (1) is uniformly parabolic in the sense of Petrovskii.
2

Then the inverse problem (1)-(6) has a unique solution and the coefficient a(t) is given explicitly

h (©)

. 0<t<T.
h, (1)

a(t) =
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HNOJUTI'APMOHMUAJIBIK KbLJTY TEHAEYJIEPIHE APHAJIFAH KOIINW/AIH KEPI
ECEIITEPI

M. KAPA3BIM, JI. CYPAT'AH

Hazapbaes Ynusepcumemi, Hyp-Cyaman, Kazaxcman

Angatna. [lonurapMOHUSIIBIK KBUTY TEHICYJEpPl YIIIH Kepi ecenTepiAeri YaKbITKa TOYeI Il
K03 (UILIMEHTT] KalmblHa KenTipiieni. by omicTi kenTereH 3BOMIOLUSAIBIK TEHASYIEpre KOJIJaHyFa
0onaabl.

Tylingi ce3mep: >XbUIYOTKI3TIMITIKTIH IMOJUTAPMOHUKAIBIK TeHaeynepi, Kommaig kepi

ecemnrepi, ipresi memimMmiep.

OBPATHBIE 3AJIAYM KOIIU JJ5 TOJUTAPMOHUYECKUX YPABHEHUM
TEIVIOITPOBOJHOCTH

M. KAPA3BIM, JI. CYPAT'AH

Haszapbaees ynusepcumem, Hyp-Cynman, Kazaxcman

AHHoTanusi. BoccTaHaBnuBnuBaeTcsl 3aBUCALIMN OT BpeMeHH K03()PUIMEHT B 0OpaTHBIX
3ajjayax Ui MOJMTapMOHMYECKHX YPAaBHEHUH TEIUIONPOBOJHOCTH. JTOT METOJ MOXKET OBITh
IIPUMEHEH KO MHOTMM 3BOJIIOLIMOHHBIM YPAaBHEHUSM.

KuroueBble c10Ba: MojaurapMoHUYeCKHE YpaBHEHHUS TEIIONPOBOIHOCTH, OOpaTHbIE 3aaun

Komm, pynnameHnTaibHble penieHusl.
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