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INSTRUCTIONS:
e Answer ALL Questions.

QUESTION ONE
(a) Solve the delay differential equation Z—’; = —x(t — 1) given the constant initial data X(t) =
1, for t € [—1, 0] in the interval

(i) %O; 1% [2 Marks]
(i) [1,2 [2 Marks]
(iii)[2, 3] [2 Marks]

(b) Analyze the asymptotic behavior of the Neutral differential equation using the spectral
11 1104 _ — —
xR+ x11t—-1)=x@) +x(t—1) [9 Marks]

approach. { Xt)=0Q(),-1<t<0

QUESTION TWO
(a) Show that the differential equation o —1y~1, does not have a solution satisfyingy(0) =
dt
0, fort > 0. [3 Marks]

(b) Show that the differential equation x* = x“, has infinitely many solutions satisfying x(0) =
0, on every interval [0, b]. [4 Marks]

2

xx+1.t satisfying a Lipchitz condition in the

(c) Determine whether the function X(x,t) =

domains
(i) Ry = [1,2]x[0,1] [1 Mark]
(ii) Ry = [1,2]x[0, +oo] [2 Marks]
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(ii)R3 = [1,+o0]x[0,T] [2 Marks]
(iV)R, = (0,1)x[0,1] [2 Marks]
(V) Rs = (1,2)x[0, 1] [1 Mark]

QUESTION THREE

(@) Consider the system 2—1; = —y(@)u+ a(t)/u(t)/p +

WMmﬂﬂ=ﬁ#ﬂ@ﬁﬂH;m

P, g, b ,c and m are positive constants. Give the sufficient condition for the system to
converge to zero as t — [8 Marks]

1

(0)=0
(1+1) q K1

(b) Consider the system

dx

Pl + 2y
d—y=—2x

dt

Where o is a constant. Find the critical values of o« where the change of the qualitative
nature of the phase portrait for the system occurs and classify the autonomous system.

[7 Marks]
QUESTION FOUR
(a) Find the maximal solutions for the following initial value problems
dx _
(D{E‘x [5 Marks]
x(0) =<
& = Lcost
(i) { a2t [5 Marks]
X(to)=C,to #0
) _ 2x,x € [0,%]
(b) Verify whether the tent map f,(x) = {2(1 “0x € (5 1)
extended to a map
e B . _(—f2(x),x € [-1,0]
g:[—1,1] - [-1, 1] defined by g(x) = { Zh()x € [0,1]
Where the function is a le-limit set. [5 Marks]
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