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?f% Fir 28 /UJ'J : 2142 ’% 7}%%. I 42 %% 23] ’Jfﬂi Téa (1) (5%) Find a least-squares solution of Ax = b for
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FEFE (2) (10%) Explain why we need the least squares solution.
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2. Rk FEAFHBERBRRRLEERBIEFBALEELE - 4. (10%) Let A be a complex squared matrix. Show that Ax=0 if and only if A”Ax=0.
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5. (20%) Consider an NxN matrix A with N independent columns.

(1) (5%) Use the definition of linear independence to show that Ax=0 has only trivial
1. (20%) Consider a squared matrix A as:

1 3 2 4 solution.
A 0 0 5 -7 (2) (10%) Show that A does not contain any zero vector.
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0 0 0 (3) (5%) Determine the dimension of the null space of A.
(1) (5%) Find a basis of the null space of A. 6. (10%) Assume the mapping defined by
(2) (5%) Determine the rank of A. : )

T(a, +at+a,t")=2a, +(5a, —2a, )t +(4a, +a,)t
(3) (5%) Find the determinant of A.
(4) (5%) Prove or disprove A is invertibl is linear. Find the matrix representation of T relative to the bases B = {1,z,£*}.
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2. (25%) Consider a complex 4x4 full-rank matrix H. The QR decomposition and singular
value decomposition of H are given by H=QR and H=ABC, respectively. The diagonal

elements of B are {4,3,2,1}.
(1) (10%) Show that |ACQx]|=|x| for vector x.

(2) (10%) Find the diagonal elements of R if they are all non-negative and equal.

(3) (5%) Show that A~ = A"



