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I. (10%) Find the inverse of |2 7§

N

6.

13 0

(10%) Given that D is diagonal and nonsingular and that D= (I + A)"' 4 prove that A is
diagonal also.

- (10%) Let Abe 3x3 mauix, and let w,v,,...,v, be linearly independent vectors in

R" expressed as nx [ matrices. What must be true about 4 for Av, Av,,.., Av, 1O
be linearly independent?

(10%) Prove the Cauchy- Schwarz, Inequality
Ifwand v are vectors in a real inner product space, then

v 1< Ll

20%) Consider the vector space R’ with the Euclidean inner product.
pa [
(1) Apply the Gram-Schmidt process to transform the basis vectors w, =(1,1,1),
= (O,L1), u,=(0,0,1) into an orthonormal basis {g,,¢,,7,} .
1 00
(2) Tind the QR-decomposition of the matrix A={1 1 0.
111
Xy [ ——2x3
(20%) Let T: R’ —> Rbe a linear operator given by TG X, )= X+ 2%, +x,
X, x, +3x,
Let B={(1,0,0),(0,10),(0,0,1)} be a basis for R’.
(MFind [T]; (the matrix of T with respect to the basis B).

(2)Find a basis 5, for R suchthat [7], isdiagonal.

1 00
. (10%) Find a matrix P that diagonalizes A= 1 20
-3 5 2

. (10%) Suppose T:¥ — W isa linear transformation from n-dimension vector space

V toavectorspace W and {v,v,,..,v,} isabasisof V. Show thatif {v,v,,...,v},
where 1< <n,isabasis of ker T then {T'(v,,),7(v,,,),-..T(v,)) is a basis of rank T.
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