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x+2y+6

. Find the general
—2x+y—2

1. Consider the differential equation: y'=

solution. (15%)

2. Consider the differential equation: (x*+1)y"—2xy'+2y =x(x*+1)* with
the homogeneous solution y = cx+¢,(x>—1). Find the particular solution.
(20%)

3. Solve the differential equation: y"(£)+4y(7)= e cos(2t)+O6(t) with zero

initial conditions. (15%)

1 1/3 =2/3 0 0
o 1/2 0 0 0O
0 -1/6 1/3 0 0
~1/2 =2/3 1/3 1/2 0
0o -1/3 0 - 0 1/3

LetA= and b=

0~ = U1 Ut

(a) Solvefor x suchthat Ax = b; (5%)

(b) Find all eigenvalues of 4, and list them in descending order; (5%)

(c) Find a 55 matrix X and X" such that X"*AX = D, where D is
the diagonal matrix whose diagonal elements are eigenvalues of 4 in



descending order; (5%)
(d) Find the determinant of 4 and the inverse of 4.(10%).
(e) Find e®. (5%)

A
- fd’

5. Let L be the linear mapping from R® to R® defined by L(x) = Ax, where

4 3 1 1 0 1
2 5 =2|,andlet vy =|3|, v, = |2], v3 =|—2|.
7 —6 3 1 1 0

Find the transition matrix corresponding to a change of basis from [e,,e;,e;]
to [v4,V5,V3], and use it to determine the matrix B representing L with
respect to [vq,V,,V3]. (10%)

A=

6.
2 4 3 7
13 1 _ -7 2,
Let A= " and B 4 .k
—6 3 2 -1

Find ABT, ATB and the inner product (4, B). (10%)



