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

A zonotope in R n is a special type of a convex polytope; it is defined as a Minkowski sum 

of finitely many  segments. Tha t  is, a zonotope is a set in R n of the form {Xl +x2 +... +Xm : 

XlCI1,...',XmEIm}, where I1,...,Im are segments in R n. A convex body tha t  can be 

approximated by zonotopes arbitrari ly closely is called a zonoid. Several authors have 

recently studied the following question: what  is the minimum number, N,  of summands  

of a zonotope needed to approximate a given zonoid Z in R ~ with error at most ~ (this 

means tha t  ZCAC(I+~)Z ,  where A is the approximating zonotope, and we assume 

tha t  the center of symmet ry  of Z is the origin). Here we consider the dimension n fixed, 

and we investigate the dependence of N on ~ (we assume tha t  n~>3, as the case n = 2  is 

simple---see [4]). 

Previous work. Most of previous work has been devoted to the special case Z = B  ~, 

i.e. to the approximation of the Euclidean unit ball by a zonotope. This question has an 

equivalent formulation as a "tomography" problem (see Betke and McMullen [3]): find 

the minimum number  N of directions Yl,. . . ,YNCS n-1 (where S n-1 is the unit sphere 

in R ~) such that  the surface area of any convex body K in R n can be determined, up to a 

relative error of ~, by the knowledge of the volumes of the ( n -  1)-dimensional projections 

of K on the hyperplanes orthogonal to the Yi. Bourgain, Lindenstrauss and Milman [6] 

proved that  any zonotope approximating B n with error at most ~ has at least 

c(n)c -2+6/ (n+2)  

summands,  where c(n)>O is a constant depending on the dimension. Bourgain and 

Lindenstrauss [4] showed tha t  this bound is tight up to a logarithmic factor, namely, 
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