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1.Enlarge the independent set {1} , {2} to abasisfor R®. (10%)

1203
36111
2 418

2.Let A=

(1. Find the rank of A. (5%)
(2). Find the nullspace of A. (10%)

Xy X — 2X5 + X3
3.Let T bealinear transformation T:R®— R® definedby T|x, |=| X,—x3 |.

X3 2Xy —3X3

(). Find the standard matrix representation of T . (5%)
(b). Is T invertible? If yes, find aformulafor T7*. (10%)

11
4. Let Wsp{H,H} be a subspace of R®.
1|1

(). Find an orthonormal basis for the subspace w . (10%)
(b). Find the projection matrix for the subspace w . (10%)

5.1f AcR™ satisfies x" Ax>0 for all nonzero vector x. Show that all eigenvaluesof A are positive. (10%)

1 -3 3
6. Diagonalize the matrix A{O -5 6] if possible. (10%)
0 -3 4

7.Let A bean mxn matrix of rank r. Show that the nxn symmetric matrix ATA also hasrank r. (10%)

8. Provethat if A isaHermitian matrix, then there exists a unitary matrix U suchthat U AU isa
diagonal matrix. (10%)




