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expressed as H= ABC.
(1) (10%) Detail the properties of matrices A, B, and C.
(2) (5%) Show that SVD is not unique if the diagonal elements of B are not necessary with

decreasing order.

&_ 4. (25%) Consider a linear system given as

LR AE S £ 10045 - 2

2. RLHA AT SRR R L F RIS X E 4 L - y=2Hx,
3. 2MERMALLFELIEEMNMEL > FAAR T -
4 BAEAAEMARERE  FRIBE T - where H; and H are M x N matrices with M = 2N,

(1) (15%) Demonstrate how to solve x; and x2 by using the null spaces of Hy and Hb.
(2) (10%) What possible problems we may encounter in (1).
1. (20%) Least-squares (LS) solution:

0 .
(1) (10%) Find an LS solution of Ax = b for 3. (25%) Let A be an N x N matrix.

(1) (5%) Describe the null space of A.

-2 4
A=|2 =-3| and b=|1 (2) (10%) Show that the null space of A is a subspace.
-1 3 2

(3) (5%) Describe the Rank Theorem.

0 : A
(2) (10%) Explain why we need the LS solution for a linear system. (4) (5%) Use Rank Theorem to show that the columns of A are linearly dependent if A is

not of full-rank.
2. (15%) Consider an N x N matrix H and a non-zero N x 1 vector x. It is known that
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where A___and A

i nin ar€ the maximum and minimum singular values of H. Use the
inequality above to show that
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