1S2 (Timoney) Tutorial sheet 18
[April 14-18, 2008]

Name: Solutions

1. For the diagonalisable matrix A = SDS~! where
2l L o] o [3 -2
s= il -5 ]
1 2][1 0 I
o=l il 4] =10 gl

os= [ 3] 15 V-1

10

find A and A0,

Solution:

We know A0 = SD9S~1 So we compute

1 201 O 1 25
b 2k
1 310 10%0 1 15’10

1 213 -2 3— 2 -2+ %
10 -1 __ 1010 _ 1010 1010
SDTS _{1 3“-1 1}_[3—3 —2+ 3

1010 1010 1010

2. For the same A, find lim,,_,., A" and e** (with z a scalar).

Solution: Since A = SD"S~! and

lim D" = lim [1 O}:F 0]

it is not hard to believe that
. n . 2\ o1 1 0] -1
lim A :S<hmD>S =9 00 S
and we can compute
1 0] o1 |1 201 O) o1 |1 O] g1 (1 O |3 =2 |3 =2
slo o™= b ofs=[ o5 =1 o) | 7= 2
A more convincing way might be to compute A" in the same way as we computed A to

get
2 2
An — {3—10—71 _2"‘1()_”}

3 3
3— o —24 1



and then it is clear that

o [3 2
aim A _{3 —2]

To compute e** we use Az = (SDS™ 1)z = S(Dz)S~! (which is ok since z is a scalar
variable) and so we know e = SeP*S-1,

We have

and so
1 3
e” 2e7/107 0 [er 2e*/101 13 -2
- [e”ﬁ 3636/10} 5= [ex 3655/10] [—1 1}
[3e% —2e/10 _9ev 4 9ew/10
- {36:” — 3e¥/10 _2¢% 4 365”/10}

A = GePrg-l — [1 2] [6 6310] St

3. Express the system of differential equations

d
T~ 19y, — 24y,
g:c
= 20y - 33y,
dx
as a single matrix equation of the form
dy
do

What is y? What is the matrix A?
Solution: We should take
[ ~[19 —24
Y= [ygl A= [20 —33

Recall then that the system of equations corresponds to the single equation for (column)
matrices

dy1
g | [19y1 — 24y2]
dia | = {20y, — 33y,
dx
and this can be written
d {y| |19 =24 |»
ie In) = o =l [
which is
By

dx
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