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1. (20) Given z € R!, f: R! — R,

o) = {O, r € [-2,2)

1, z € [2,3].
find the first two terms in a Fourier-sine expansion of f(x).

2. (20) Show, using Cartesian index notation, that

%V(u-u):(u-V)u—l—uX (V x ).

3. (20) For A : C* — C3, find the vector x € C? of minimum |[x]
which minimizes ||A - x — b||s when

1 2 i
A=|i 2|, b=]|o0].
1 0 0

4. (20) Consider the vector space in which vectors X and Y are com-
plex two-by-two matrices, that is X,Y € C?*? with

X:<SI311 3312>, Y:<y11 yl2>'
To1 T22 Y21 Y22

Determine if the operation X : Y = Zlezgzlfijyij is an inner
product.

5. (20) Find a set of reciprocal basis vectors in R? to the basis vectors

w3 we(3)



