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H :
idifodainoal VO &aiénoadiiia é V; a i8inodaifnoal H 1oleeddnoaéyaony il naiei
aaiénoaaiiil. 1aa aéleediey iéloit & jaivadiain. Panfnitodei Me6oidaceiaéiop
T u;v2V 6i6i6 a(u;v): I6A0L aéy u;v2 V

ja(u; v)j kuky kvky; Rea(u;u) Kuk? ; (1)
aad > 0: Oidia a(u;v) i1dTeedado éeidéiné 1asaie+aiiné 11asanid A:v! Ve
oaéié, +of (Au;v) = a(u;v); daa atdasedied oeia (z;v) afou ciaraied osiéveiiaéa
z2 VO ijayedidiod v2V: Aiée z2H; of (z;v) fiéaeyaiia idiecadaaied a H [3, aé. 2]

Agy fidiesiaaiial isiAodaifioad X Aagaa 46adl 1aicia+aou +a8ac C([0; T];X)
i6TR0daiN0aT iAiI6ad04ailo 06ieceé, adénoadpued ia iodacéa [0; T]; Al cia+aiéyie a
iBIA0BAIM0A& X ; +AB&CL,(0;T;X) i8ii0BAIN0AT &ci&deins ia 1084¢ea  [0;T] 06ie-
0eé il ciaraieyie & X; noiiedoains i p-é foaiaiup i iidia idifiodaifioaa X

paffiiosel & VO ia [0;T] iadaaiee-anesp caaa+o

uft) + Au(t) = f(t); u(0) = u(T): (2)
Caani & 43644 idiecaiaind 66ieseé Tieiapony a faiavdiin fidnea. A [4, . 289] ii-
éacail, ~o1 aey ﬁ:ééal'ﬁéi f 2 Lo(0;T; V9 néLanoasdao (& ideoll aaeinoaaiila) dagaied
U2 Ly0;T;V) C(O;TI;H); u2 L»(0;T;VY cadaze (2).

Aagda adaai n+eoaol, +of adieidil onetaey deaaéié dacdageiinoe, of anou fida-
Adaceaa RBaachuay 0aidaia [s]

Daid&ia 1. 16fo0l aélecdiéd VvV H éfiiaéoil, a 6idia a(u;v) 6&aiaeaoaioyao
oBaaTaaleyl (1). i6foU 667868y  t ! f(t) 2 VO A200&dAIBEB6AIa, 02 L,o(0;T:VO);
e adiieiyaony @ééiﬁ(‘f? f(0) = f(T): Olaaa dawdied caza+e (2) 464aod 0aéei, +oi
U2 L,(0;T;V) C(O;TI;H); u%2 L,(0;T;VY:
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A figo+ad, éiaaa ecadnoia +eneiaay 6adaéoddenoeea idaadediié ieioinoe iMnedal-
aaoaeuiinoe ifaiginodaifioa f\W,g; 16diéa (4) iicaieyad iied+edl A&idINol fdiaeii-
fioé & 1T i6ifiodaifioadiitl 1adaiaiitl. Aey yoial aaaaai a sanfiiodaiea iifeeanioal
D(A)= fu2 V : Au 2 Hg: 160U NOUAR0a6A0 deeliaddoial 18iiodaifioal E 0aéla, ol
D(A) E V é aliieiyaony oeie~iay aey yéeeioe+anéed fiadaoisia ivaiéa

kvkg kAvky (v2 D(A)); (5)
daa 0. [aiseids, anee jadaaiee+aneél a aéanoe IGEEECETIGEER

N AN AN

jagiaia, of iGiR0GaIR0AA AEAA0PUSR: H = Lo() :V = WX() ; i, 276]

lonou aisinodainoaa V, Taeaaapo neaaopuei ardiéneiaceniitl nalénoar,
ogie+i0i a8y MAIBIROBAINOA 08ia &TIA+I06 Yealiaiota (iaid., [7, f. 143-144])

k(I  Qn)vky rhkvke (v2 E); (6)

aaa éfinoaioca r> 0 ia cadenéoiov é h

Neadanioaed 1. Tonol adieéidil onetaey o0aidain 2. 16fou oaéaed adiléiail
6fieTaca (5) & 0ArAIRA u(t) caaa-e (2) 0asid, +of u 2 C([0;T]E): i6Rou faidi-
fiodaifioda V, Taeaaapo naiénoail (6). Oldaa fidadaaceaa ioaiéa

X% a oy
max ku(ty) ufk3 + = uqtydt ——=  +
0k N -1 te 1 !
uh uh . 2 Z 1 2=p
ufty) ——*1 c 3% KuottkP dt  +
k=1 H 0
Z T
h? kud(t)k3 dt + max ku(t)k2
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THE STRONG-NORM CONVERGENCE OF A
PROJECTION-DIFFERENCE METHOD OF SOLUTION OF A PARABOLIC
EQUATION WITH THE PERIODIC CONDITION ON THE SOLUTION

A.S. Bondarev

Voronezh State University
1 Universitetskaya St., Voronezh 394018, Russian Federation
E-mail: bondarev@math.vsu.ru

Abstract. A smooth soluble abstract linear parabolic equation with the periodic
condition on the solution is treated in a separable Hilbert space. This problem is
solved approximately by a projection-di erence method using the Galerkin method
in space and the implicit Euler scheme in time. E ective both in time and in space
strong-norm error estimates for approximate solutions, which imply convergence of
approximate solutions to the exact solution and order of convergence rate depending
of the smoothness of the exact solution, are obtained.

Keywords: Hilbert space; parabolic equation; smooth solvability; periodic condition;
implicit Euler method
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