
Solutions to Problem 1

(a)

(b) Differentiate. y = u’(x) = y2 and y = u”(x) . Isolate ii” left in the equation v”±2u’±5u =

60 sin(20.r), then reduce y = ti”(x) into y = —2u’ — 5u + 60 sin(20x) = —2Y2 —

5y + 60 sinQoi).

(c) Initial data il(0)
= ( ) was derived in part (a). The differential equation is derived from

the scalar dynamical system in part (b), as follows.

—, — (y

— ‘\Y2

(
—

2y + 60sin(20x)

12Y2) 020x

—

—5 —2 ) y2 ) 60sin(20x)

= ( ) + ( 60sin(201))

(d) From calculus, polynomials and trigonometric function sine are infinitely differentiable.

Therefore, in each of the variables x, y, y2 the components of f, which are just the right sides of
the dynamical system equations of part (h), are also infinitely differentiable.



1

L
I

j
.-‘

I)
.—

(
I

I
j

-
\

I
‘

_

c-
fr

/
-

—

t
I

4
%

)

J
-

-
H—

rv
3

±
,J

H
-l-

—

I
•
e

0

4.”

N

g
r

k
3

i-’.’
•fJ

+
-

t
i
,

f
l

0L
D

I
o

I
C

Ii
0

p
‘

U
—

—
r

I
H

—
4

-

0
-

-
j1

-
_
r

J
r

r
I

0
-1

•
—

-
l
_

.
.

0
4

1
C

II
H

-
9
3

,

—
-J3
—



Ii

J
—

_
!
0L

0
-
0

-
w

1
1

o
o

c
D

—
o
i

o
—

-

S

_
_
_

_
_

_
_
_

_
_
_
_

II
_,

o
ç,

0
c

-
0

c:
:)

c3
O

N

3
L

j.
)

—

0
—

—

I
+

/
p

fl
ri

0
0
0

1J
0


