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E L L I P T I C H 2 - V O L T E R R A P R O J E C T I O N A N D

T H E H 1 - G A L E R K I N M E T H O D S F O R T H E

I N T E G R O - D I F F E R E N T I A L E Q U A T I O N S O F E V O L U T I O N

SUN PENGTAO

Abstract. This paper studies H1-Galerkin methods for the integro-differential equa-
tions of evolution. The elliptic H2-Volterra projection is induced and then used in the
derivations of error estimates for semi-discrete and full-discrete H1-Galerkin methods.
The optimal L2 , H1 and H 2 norm error estimates are obtained.

1. I n t r o d u c t i o n

Consider the parabolic integro-differential e q u a t i o n

u, = v . ( a ( z ) v u + ~ ( z , t , ~ ) V u ( ~ , ~ ) d ~ ) + f ( ~ ) ,

~ ( ~ , o ) = ~ o ( ~ ) , x • n ,

~(x, t) = 0, (~, t) • o ~ × (0, T],

and the hyperbolic integro-differential e q u a t i o n

/o*utt = V - ( a ( x ) V u + b ( x , t , r ) V u ( x , r ) d r ) + / ( u ) ,

u ( ~ , 0 ) = u0(x), ~ , ( ~ , 0 ) = ~0(~),

~(x,t) = o,

( x , t ) • ~ × (0, T], (1.1a)

(1.1b)

(1.1c)

(x, t) e ~ x (0, T], (1.2a)

x E fl, (1.2b)

(x, t) e 0 ~ x (0, T], (1.2c)

where T > 0 and ~ C R n ( n = 1, 2, 3) is a b o u n d e d d o m a i n with s m o o t h b o u n d a r y
O'~.
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