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ProblemI

(i)

a)x = x + 2x
= f(x)

-(c)= x+2+
1-12

f(x) = 0
= (x +1)- 1

=> x2+2x = 0 f(x)

x= - 2 ,
O

x(x+2) = 0

a
Critical point : x

=
-2

,
stable X

c= 0
,

unstable
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(i) x = - (x- 1)
f(x) == (x- 1)2
f(x)

#
: Semi-stable

x

(ii)
x

&

·..
c)x = 2x - xh

x
x

(i) f(x) =-x(x- 2) = 0
(ii)

V

5(x)

· ·
· x

= 0
,

unstable

x= 2 ,
stable



d) x = (2- x)3

(i) f(x) =- (x-2)
(ii)

i



Problem 2

ic+ 2x = 1

a) (i) = 1 - 2x
(ii)
n
=2

S2dt

= gat

St = (1dt
ux + 2nx = U

= => (ux) =
nic+Lux

In 11 - 2x) = -2t
= 2(i =>e) =Seat

-2t -ki

1-2x=12. e

-2= (e- 1
ex=+

-It

x= (et+ 1 x= 1 + Ce
2

(iii) << +2x = not x+ 2x = 0

Guess i= Alt ic = -2x

=> 0 · Ae +2 Aet= ext Stdt
= -2)1dt

In() = -It + 4
2A = 1

A =1 x= (e2t
Z

: x= Le=I By Principle of Superposition,

2 => x= + + (e
zt



b) ji = 1 - 2x

·"* stable
c) x(0) = 0

,
h =5

x(0) = 0

x(t) = x + hx! = ) o = (+t
= o + +(1 -z(0) c = -t
= 1 =) x= [( - e2)3.

x(z) = x , + 4x , x())= 0 .
432

=

- + + (1
-2(z)

=

- + t

=
x(1) = x2 + ha

= + - (1
-2())

= + +(k)
=+
= x(l) = 1 = 0

. 48
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