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1.Let W, and W, be two subspaces of R".Prove that their intersection W, "W, is
also a subspace of R". (10%)

2.Let A be an orthogonal nxn matrix. Show that I Ax =l A™'x Il for any vector x in
R". (10%)

X X —2xy + X3
3.Let T be alinear transformation 7:R* — R® definedby T|x, |=| x-x; |.

X3 2xy —3x3
(a). Find the standard matrix representation of 7. (5%)

(b). Is T invertible? If yes, find a formula for 77'. (5%)

111 1| 1 1
4.1let A=|a b c| witheigenvectors {1} 0 ||-1].
d e f 1/[-1
(a). Find all eigenvalues of A. (10%)
(b). Find a,b,c,d,e,and 5.(10%)

5. Show that eigenvectors of a real symmetric matrix that corresponding to different
eigenvalues are orthogonal. (15%)

6. Prove that if 4 is unitary diagonalizable then A is normal. (15%)

7. Suppose that Ae R™ and AT = A, prove that A is positive definite if and only if
all eigenvalues of A are positive. (20%)
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