(Matlab) Assignment 2
Due Apr. 15. 2022

Problem 1. For matrices A = [ay] and B = [by] of the same size m x n, define the Hadamard
product of A and B, denoted by A® B, as an m x n matrix whose (k, £)-entry is give by agebe; that
is,

C = A@ B, C = [Ckg] 3 Cry — akgbkg . (01)

In matlab®, the Hadamard product of A and B can be computed by A® B = A .« B. In the
following, we will always use . to denote the Hadamard product.

Let H, be the unnormalized Hadamard matrix whose (k,¢)-entry is given by (—1)*=D® (=1,

and r; be the (j + 1)-th row of H,,. Define ¢ : {0,1}" — {r¢, 1, ,T2n_1} by
01, g2, s dn) =15 A = (1j2 )2

For example, for the case n = 2 the map ¢ is given by

0,0) — =1 1 1 1
0,1) — m= |1 -1 1 —1]_
4 (1,0) — my= 1 1 -1 -1 =H, . (*)
(1,1) —» m= |1 -1 -1 1
Show that ¢ : ({0, 1}",®) — ({ro, Ty, Ton 1}, ) is a group isomorphism, where @ is the element-

wise addition in Zs; that is,
(@1, @2, 20) ® (Y1, Y2, Yn) = (@1 @Y1, 22D Y2, -, T DYn) -
In other words, show that ¢ : {0,1}" — {rg, 71, , 7on_;} defined above is a bijection and
go((k‘l, s k) @ (6, ,En)) =T Ty Vk = (kiky - kp)oand €= (l1ly---Ly)s . (o)
For example, in the example above (x) implies that
2((0,1)® (1,1)) = 0(1,0) = 7
while
e(0,1).xp(l,1)=r.xr3=[1 =1 1 =1].x[1 -1 -1 1]=[1 1 -1 —1]=mr

so that ¢((0,1) @ (1,1)) = ¢(0,1). = (1, 1).
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