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1. Fill inthe six entries: a,b,c,d, e, f inthe following4x4matrix

1 -1 a 5
b 4 c¢c 8
2 7 -1.d|
e f 6 3

so that the matrix is symmetric. (10%)
2. Let Aand B be two square matrices. Does
(A+B)*= A> + 2AB + B?
hold? If so, proveit; if not, give a counterexample and state under what conditions the equation
istrue. (10%)

3. Let A bea mxn real matrix. Prove A'A is nonsingular iff A has linearly independent
columns. (10%)
101

4. Let ,_ . Find an orthogonal basis for the column space of A. (10%)

011
120
010

5. For vectors v and win an inner product space. Provethat v—wand v+w are perpendicular
if andonly if |v|=|w|. (15%)

6. Find adiagona 3 by 3matrix D and aninvertible 3 by 3 matrix P such that

01 1

{10 0|=P'DP. (15%)
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7. Compute the inverse of by Gauss-Jordan elimination. (15%)
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8. Let V, W be vector spaces, and suppose that {v.}!", is a basis for V. Prove that: for any

{w }", cW, there exists exactly one linear transformation f:V —»W suchthat f(v)=w for
each ie{L--,n} . (15%)



