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jL '%: :{b ;F;'» éi ji ﬁ%i 1 1 0 '%j: EF’ }?‘izﬁ ':[: 3}1 %7\:71 /‘Il'. % %5‘(4 (3) (5%) If A = QR with Q invertible, then A is similar to B = RQ.
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,/‘zf% Fﬁ' {{H_?]‘J ’ 21 51 ':?E 7}%‘ I—ﬁ %\‘ Lé\ ’J’:f)i },B.(‘ QE. (4) (5%) If A? is the zero matrix, then the only eigenvalue of A is zero.
Eg - ,éﬁ é)?'ri/f{ﬁi X 78 (iié’%‘ ) (5) (5%) The set of vectors {0,v,,v,,v,} is a linear dependent set.
W o ~
217 #1R (6) (5%) If vectors vi and v are independent, then they are orthogonal.

(7) (5%) If vectors vi and vz are orthogonal, then they are independent.
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4. (10%) Detail the following matrix decompositions.

O KL AR EBRRBAARRLERBBEFELLESL (1) (5%) Singular value decomposition of an m x n matrix A with rank 7.

AUBRYBLLERAZER % FR i} e . : R .
3. B RN E?Agéz AP A BT (2) (5%) QR decomposition an m x n matrix A with linearly independent columns.
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5. (10%) Find a least-squares solution of Ax = b for

1. (15%) Let

4 0 2
3 A=|0 2| and b=| 0
2 4 21 1 11 1
A=|-2 -5 7 3| and u= A
3 7 -8 6
, 0

6. (10%) Consider the following matrix H
(1) (10%) Solve Ax = 0 with the reduced echelon form of the augmented matrix [A 0].

3 -1 2 5
(2) (5%) Determine if vector u is in the null space of A. 0 5 3 6
H= e
2. (20%) Let U be an m x n column-wise orthonormal matrix and V be an m X m unitary 6 7 -7 4
. -5 -8 0 9
matrix. :
o/ 1o .
(1) (5%) Show that ||VUx" = "x" , where x isa n x 1 vector. (1) (5%) Find the determinant of A.

(2) (5%) Prove or disprove A is invertible.
(2) (5%) Find the determinant of V”V.

(3) (5%) Find the trace of U”U.

(4) (5%) Find the trace of V7V

3. (35%) Prove or disprove the following statements:
(1) (5%) If matrix A is diagonalizable and invertible, then so is A

(2) (5%) If a is an eigenvalue of am invertible mafrix A, then @’ is an eigenvalue of A"



