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QUESTIONONE |20 MARKS]|

(a) Defline the following terms

(i) lixistence of a problem (2 mks)
(i1) Uniquencss of a problem (2 mks)
(i11)  Orbit (2 mks)
(1v) Invariant sct (2 mks)

(b) By computing appropriate Lipschitz constant show that the following function satisfy
Lipschitz conditions on the set S

JCuy) =9x*+y* onS={(x,y)/|x|<1, |y <1} (5 mks)
!
(¢) Given the equation { Jf —
y'=-—x
(1) Rewrite in polar coordinates (5 mks)
(11) Draw its phasc portrait (2 mks)

QUESTION TWO [20 MARKS]
(a) Given the equation (x,y)! = (x*—x—y, x) . show that the orign is asymptotically
stable (6 mks)
(b) Given tha IVP
v’
Vi) = Ty

y(-2) =1
Iind an interval on which a solution exists (14 mks)

e

QUESTION THREE [20 MARKS]
Consider the IVP y! = 2y + 1,%(0) = 2
(a) Show that all the successive approximations®g, @, M. exists for all

rcal x (5 mks)
(b) Compute the 1" 4 approximations (10 mks)
(¢) Compute the exact solution (5 mks)

QUESTION FOUR |20 MARKS|

(2) Deline a Lyapunoy funclion (3 mks)
_— 2= —x% 4
(h) Congider { y )’,1
Y e s
Show that V(x, y) = x* + y* is a steict Lvapunov function for (0,0) (5 mks)
{¢) Consider { j P and the function V(x,y) = x2 — ¥ show that the orign
Ve = = R
is unstable (6 mks)
i OO
(d) Given the cquation {x A ¥ x?y
] o

Discuss the stability of the critical point at the orign (6 mks)




QUESTION FIVE [20
(a) Define

(i) A regular path
(i1) index

(b) State the Grobmann-Ilartman thcorem

(¢) Consider the equation

{x' = x2—y?
yl = x% +y?
(i) Show that there is an invariant straight line containing (0.0). (5 mks)
(ii) Show that there are no periodic orbits. (5 mks)

(iii) Sketch the phase portrait. (2 mks)




