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EXERCISE 15:

a) Formulate and prove an extension/generalization of iedme®.8 (Baur-Strassen) in the script
to the structurg = (R,C, (+,—, x, +,explog, /).

b) LetF denote a field of characteristic 0. Supposg, d&™" — F can be calculated by so-
me straight-line prograrR, over§ = (F,C, (+,—, ><,+)). Conclude that Iny: GL(F,n) —
GL(F,n), A A~1 can be calculated by a straight-line program avef lengthO(|Py|).

EXERCI SE 16:

a) Describe an algorithm for approximating the inverse avamgmatrix or floating point num-

bera using only additions and multiplications by finding a raatf f(x) = a—x 1. Compare
it with Theorem 5.9a+b) from the script.

b) A Toeplitz Matrix of sizen x n has the form
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with 2n— 1 parametera_p.1,8 ni2,...,8 1,80,a1,--.,an_2,a81_1. Show that, given com-

plex numbers for these parameters andfor. ., x,, one can calculaté - X within O(n-logn)
arithmetic steps.

Hint: First suppose@_n, j = a; for 1 < j <nand recall Exercise 13.

c) Show that a given complexx n Vandermode matrix can be multiplied to a given vector in
O(n-log?n) arithmetic steps.



