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1. Introduction

Tractability of multivariate problems S = {S;}4cn is concerned with the behavior of the information
complexity n(e, S4) when the accuracy ¢ of approximation goes to zero and the number d of variables
goes to infinity. Information complexity is defined as the minimal number of linear functionals needed
to find an e-approximation of Sg : F; — Gg. In this paper we study the average case setting with a
zero-mean Gaussian measure pg4, for the normalized error criterion. More precisely, F; is a separable
Banach space equipped with a zero-mean Gaussian measure (4, G4 is a Hilbert space, and an algorithm
A : Fg — Gy is said to be an g-approximation of Sy if
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Various notions of tractability have been studied recently for many multivariate problems. The two
most important and widely studied problems are approximation and integration of multivariable
functions. We briefly recall some of the basic tractability notions.

Asin [9], we say that S is

e strongly polynomially tractable (SPT) iff there are non-negative numbers C and p such that
n(e,Sq) <Ce™P forall ¢€(0,1), deN;
e polynomially tractable (PT) iff there are non-negative numbers C, p and q such that
n(e,Sqy) < CePdl forall £€(0,1),deN.
Asin[2,5,6,8] respectively, we say that S is
e quasi-polynomially tractable (QPT) iff there are non-negative numbers C and t such that
n(e,Sq) <Cexp(t(1+Ine ') 1+Ind) forall €(0,1),deN;

e uniformly weakly tractable (UWT) iff

. In n(e, Sq)
lim ——=0 forall «,B8>0;
e lidsoo €7% 4 d# ﬂ

e weakly tractable (WT) iff
1 S
e~ 14d—o00 g1 +d
o (s, t)-weakly tractable ((s, t)-WT) for some s, t > 0 iff
In n(e, Sg)

lim —=0.
e~ l4dsoo €75+ dt

SPT, PT, QPT and WT of the approximation of Euler and Wiener integrated processes have been
studied in [4], while UWT in [7]. For these approximation problems we have F; = C([0, 1]%) and
Gq = [*([0, 11¢). The measures j4 for Euler and Wiener integrated processes are defined in terms of
the nondecreasing sequence {ry}xen Of nonnegative integers

0<rn=<n=<r=<

Roughly speaking, ry measures the smoothness of the process with respect to the kth variable.
The following conditions have been obtained therein:

e For the Euler integrated process:
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