MATH 23 [100 points)] HW7

due May 16, 7pm

Homework 7 - Problem Set

(Numbered according to 9th edition)

Problem 1: Section 7.8 #2
Problem 2: Section 7.8 #18 (only a,b,c)
Problem 3: Section 7.9 #1

Problem 4: Section 7.9 #13
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Solutions
7.8.2
T’ = i x
|18 -4
Eigenvalues:
4 - A _2 _ 2 _
| 3 _4_/\‘—)\—16+16—O
= A=0
Figenvector:

generalized eigenvector:

4 -2
[8 _4]n_§
3{ dm -2y =1

8771 —47’]2 =2

any vector independent of ¢ works. Let n = [ é/ 4 ]

general solution:

x(t) = 1§ +ca(t§ +1)

DB HEAR

7.8.18
5 -3 -2
=1 8 -5 -4 |z
-4 3 3

(a) Verify that AE(M =) and AEP) = £3). Given

4 -3 -2
A-T=| 8 -6 -4
-4 3 2
the rank of A - I is two. Hence
(A-Dzx=0

has two independent solutions.
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(b) Assuming we have a solution of the form x = £ + ! + nef, we obtain

(¢! +te') E+eln = A(+e'é +e'n)
which implies
§=A¢
§+n=An
or equivalently,
(A-D)g=0
(A-I)n=¢

(¢) We know that (A - I)z =0 can have at most two linearly independent solutions. Any linear
combination also gives an eigenvector

(A=T) (c1€® + @) = ¢ (A-T)¢W
+c(A-1)E?
=1 €W + 6@

SEENH

7.9.1

: 2 -1
Eigenvalues of A = [ 3 _9 ]

Figenvectors:

Transformation matrix:

where

Do [ 10
T AT-D-lO 1]

In terms of y with « =T}, our differential equation becomes
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where

this gives us two first-order equations:

dyl 1 ¢
27— (= t
i yit 5 (€' +1)
dy2 1
= =y +=(3e' -t
TR A
We can solve this using the method of integrating factors, for instance,
1
y'=y+ 5B -1)
1
(e y)= 5 (B-te )
3.1
Ty=—t-= | te’tdt
© YT f ‘
1
= §t +—tet+—e?

Using the method of integrating factors,

1011
) —etp—f— =
nt) = e +g5t-3

3t 1
t)y==te' + =+ =
pa(t) = gte+ 5+ 5

and

In terms of x =Ty,

this a particular solution. The general solution is
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7.9.13

[only graded for completion]
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Eigenvalues and eigenvectors

1
12—5
5(1) - l

change of coordinate transformation

i o1 =4 1
S EaE

Equations in y coordinate, x = T,

I—l[\DlN.
||

r

-

| S |

2 2
1 2 1
- _ 2 T -t)2
Ya ( 9 2)y2 + 426
with Solution
1 —t/2 t/2
(t) = 3¢ ya(t) = se

fundamental solution

Solution to the initial value problem
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n Nl
~+
D=

_ —t/2 Sin(
z(t) =¢ l4—4co

)



