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Exercise 6.2
1. Find the general solutions to the following systems of differential equations.

(a> {x’l =T + 229 (C) {xll = x| — 5x9 :Bll =4z + a2+ 23

zh = 21 + X9 xh =11 — T2 (f) S xh =21 + 4o + 23

mg:x1+x2+4x3

2. Solve the following initial value problem.

x) = 9x1 + bxo
(b) < ah = —6x1 — 229
$1(0> = 17 x2<0) =0

3. Solve x’ = Ax for the given matrix A.
1 -1 4 -1 -1
(b)A_<5 —1) ) A=|1 2 -1

Exercise 6.3

1. Find the general solution to the system x’ = Ax for the given matrix A.

12 3 0 —4
(a>A:<—2 —3) @ A= -1 -1 -1
1 0 1

1 0 0

3 -1 fH A= -2 —2 -3
(C)A_(1 1) 2 3 4

Exercise 6.4

1. Find exp(At) where A is the following matrix.
5 —4 1 1 1
(b)<2 —1) o2 1 <1
0 9 -8 -5 -3
o (22)

010
0 3 @ | 001
(e><oo> 00 o0
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2. Solve the system x’ = Ax with initial condition x(0) = x¢ for given A and x.

o4 See( )

-1 -2 -2 3

Exercise 6.5

1. For the given matrix A, find the Jordan normal form of A and the matrix exponential

exp(At).
(a) 4 -1 -2 -9 0
Y\ o2 @ 1 4 o0
1 3 1
5 -1 1 -1 1 1
(c) 1 3 0 (e) 1 2 7
-3 2 1 -1 -3 -7

Exercise 6.6

1. Find a fundamental matrix for the system x’ = Ax where A is the following matrix.

o (33) o114
(C)<§:g> 3 1 3
o (3 ) AR

2. Find the fundamental matrix ® which satisfies ®(0) = ® for the system x’ = Ax for the
given matrices A and ®y.

(a)A:(—gl —42>;q’°:<? —01>

3.0 0 2 0 -1
) A=| -4 7 -4 |;:®=| 0 -3 1
—2 2 1 -1 1 0

Exercise 6.7

1. Use the method of variation of parameters to find a particular solution for each of the
following non-homogeneous equations.

(a)x’z(i §>x+<_£§ft> (c)x’:<i :§>x+<92t>



