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1.(15%) A Givens rotation is a linear transformation from & 7 to &7 used in computer programs 10 create zeros I a

. =5
vector. The standard matrix of a Givens rotation 1N R? has the form: [g B '], a2+ 8% =]

{a) Find & and b such that vector [4, 3} is rotated into [5, 017, (8%)
(4b) Find a 3x3 matrix A such that 4 (2,3, 4] T-[429, 0,01 (7%)
1a 0 -&|2 245

(Hint: Find a Givens rotationin R*st. |0 1 0 p3y=] 3 |. Then apply another Givens rotation in R®) __
b0 a |4 D =

13 8 -3 |

2(10%) Let A=|2 4 11| and B=| | . Compute A~ | B without computing A P

12 5 34

3.(15%) A& polynomial p{r) of degree n-1 is defined as p(t) =c, ol +et’ +ooke, 47 where

CorCyslpserC,_, 1€ 0 real sumbers. Given # arbitrary real numbers v, ¥,,..., v, and n distinct real
numbers x,, x, ..., X, , Show that there exists one and only one polynomial p(f) of deg:ee #-1 such

thatp(x1)=y.=p(xz) Pyserns PLXLT =Y,

4 888 —3
014908 -
4.(10%) Compute the determinants 8 & 8 —I .
0883 -8
0821 -7

5.(10%) True or false for determinants (F/NEEEE 2 BEEH 2070 FRE 04
(a) det AB = detd det B .
(b) det (4+B) = det A +det B
(c)det A’ =det 4
() det (rd)=rdetd
() det A = det B if B is produced by interchanging two rows of A,

- 6.{10%) True or false for eigenvalues (Eﬁj\%ﬁﬁ%& 243 %ﬁ"*?[] 243 A
(a} If & is an eigenvalue of 4, then 171 is an eigenvalue of AT
- (b1 A and A7 have the same eigenvalues,

(¢)If 4* is a zero matrix, then 0 is the only eigenvalue of 4.
(d) 4 is invertible if and only if 0 is not an eigenvalue of 4.
(e).A4 is diagonalizable if and only if all eigenvalues of 4 are different (distinct).

7.(10%) Let W be a subspace of R and tet W be the orthogonal complement of . Sh-::-w that W is a subspace

of R %
i 2511 -3
8.(10%) (2) Find a spanning set for the null space of matrix | & 3 ¢ 4 2 1 5%
16 -519 2

(b) Explain why the spanning set i3 aﬁtomatically linearly independent. (5%)

1]
9.(10%) Find a singular value decempesition of matrix 4 = l 0 1} :
: o ~11

GOOD LUCK !



