R R 107 25 ZAR L8 £ 4 AR

LYY B GHAY 26 -
AXAH3A M A(EHA) % 2 & ARAE T KA I R’

SHOW ALL YOUR WORK. NO CREDIT WILL BE GIVEN FOR ONLY SOLUTION.
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1. Let A={-3 6 1 0 1
2 -4 -4 2 =2

Find the rank and nullity of A. Also find the basis of the column space, row space and null space
of A. (20 %)

2. Define an inner product on R* by
<V, W>=xy, +2x,y, +x,¥, +4x,y, forall v=(x,, x,, x;, x,),

w=(, Yy Vi Y4) in R

Let B= {(1,2,—-1,0), (0,3,2,1), (OJ,O,I)}, Use the Gram-Schmidt process to find an orthogonal
basis of span(B). (12 %)

3. Let T:P, = P, be alinear transformation and B = {1, X, xz} be a basis of P, . If the

31 -1
matrix representation of T relative to basis Bis M,=| 1 3 1 |.Find the eigenvalues and
-1 1 1
eigenvectors of T ( 12%)
1 5 -3 3]
-4 -8 4 -4 ) . : :
4. Let A= y g i o | Find matrices P and J so that J =P~ AP is the Jordan canonical
'S5 8 =5 3]

form for A.
Hint: -2 isan eigenvalue of A with multiplicity 4. ( 20 %)

5.Let ¥ =M,,, the set of all n by n matrix. Let U = {A; A" = A}c V and

W=1{4; A" =—A{cV showthat V=U®W .( 12 %)

6. If A is diagonalizable and A >0 for each eigenvalue of A, show that 4= B> for some matrix
B (12%)

+

7. Let Abe an n by n real symmetric matrix, Let 1,,4,, 4, be distinct eigenvalues of A with

eigenvectors v,,v,,v,, Show that {v,, V,, v3} is linear independent and orthogonal. ( 12 %)




