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SIGNATURE:

To get credit for a problem, you must show all of your reasoning and calculations. No
calculators may be used.
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1. (a) (12 Points)Let
2 4 6 2

A=11 —2 3| andb= |7
4 8 a c

For what values of a and ¢ does the system Ax = b have
(i) Many solutions?
(ii) A unique solution?
(iii) No solutions?
(b) (8 Points) Find the adjacency matrix A of the following communication network.

Find the number of 2-paths from P; to P, from P; to P3, and from P, to P3 using
the matrix A2
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2. (a) (6 Points) Find an LU decomposition (if possible) of the matrix

1 2 -3
C=12 1 0
-1 5 9

(b) (10 Points) Solve the system Ax = b using the LU factorization A = LU

2 4 2 1 0 0 2 42 2
A=11 5 2/, L=15 1 0|, U=]0 3 1|,b=|5
4 -1 9 2 -3 1 00 8 7

(c¢) (4 Points) Using Cramer’s rule solve the following system
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Ax + L\y&z: R
Ax = - L\(l?/zq ’_2(5/8\)
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3. (a) (10 Points) Find an orthogonal matrix C' such that
3 1
C'AC = a diagonal matrix, for A = [ ] .
1 3

(b) (10 Points) Find the characteristic polynomial and the eigenvalues of

30 0 13
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4. (a) (10 Points) Find the least square solution to the following system

A
T+ a9 =4 l : 4
—x1 + 22 =0 - | [\/'IJ: 0
—T9 =1 o -\ ] [
T, =2 ' o 7.

(b) (10 Points) Let <, > be the inner product on P defined by

(P,Q) = /0 P@)O(x)da.

Let P(x) =2 — 1, Q(z) = v + 1 and angle between P(z) and Q(x) be . Find
cos 6.
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5. (a) (10 Points) Let T: R? — R? be defined by T'(z,y) = (z + y,z — 2y). Find the
inverse of 7T'.

(b) (10 Points) Let S: R? — R3 be defined by
S(z,y) = (=62 + 4y, —6x + 3y, —3z + 2y).

Let
B = {(172)’ (2’3)}a
B = {(2, 0, 0), (0, -3, 0), (0, 0, 1)}

be bases for R? and R? respectively.
Find the matrix representation A of 7" with respect to B and B'.
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6. (Consider the bases
B=1{2x+1,2%

B ={1,r,x+ 2%}
for P,. Let p = 52 + 3x + 2.

(a) (10 Points) Find ps and pg:.
(b) (10 Points) Find the transition matrix P from B to B’. Compute pg using P and
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