2.38. Biorthogonal pair of bases of cosine functions

-

Let & = {,,k }k l the set defined in Example 2.34 and ¥ = {¢). }ren

the sets define ln Exa x;l 2.40.

(i) Show that ¥ and 7 satisfy the biorthogonality condition (2.110).
(ii) Show that span(¥) = Spmi(\i/) = span(®P).
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2.43. Ezploring the definitic ffmmr
Let = {rk }k&J e H l L frame

(i) Show that if ¢; is a linear combination of {py }re 7\ 5} for some j € J, the following
property of : |i| esz basis is not satisfied by {pr}res: For any expansion z =
Zke7 Y} Pk s 1ditic ()8?\)] olds.

(ii) Show that for any = € H, there exists an expansion r = Zk-e;f oy such that

condition (2.88) holds.
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2.45. Dual frame
Let ® = {pp.n = :i,,*,‘.}'}f__”:“ be a basis for R* and

o= Onck=0n<k-as Jdo=0;1;2, and Y3.n = —0n—1 + On—4a.

(i) Show that the ¥ = {L‘“A-}:;f.:“ does not form a basis for R*. Which vectors from R*
are not in span({¢y }3_,)?
(i) Show that F' = {¢, ”"k}i:;u is a frame. Compute its frame bounds.
(iii) Find the canonical dual frame to F'.
(iv) Let the ® and W be

1 0 0 1 A | (N
I 1 0 -1 1 0 0
=1 1 1 of° =19 iy 40
0 0 1 1 g Tl =k i

Comment on the completeness of ® and W in R*, show that F = [d’ \D] is a frame,
and find its frame bounds as well as the canonical dual frame.
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. Tight frame with nonequal-norm vectors
Assume a € R, a # 0, and let

. _|o _ |cos® | —cos@
L P Y1 = |sing|’ = sinf|

For which values of 6 and « is the above set a tight frame?
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