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Please make surd that the assignment oumber i2 correctly entered on vour FT3

form as
| MEZE M |
CQuestion 1 - 15 marks
ta) If fit) s any real, periodic function of principal period T and
i
=l
5 xfit)

show that, forall £, 2{f + T') = pet] where

T
p=e'T where p= flf dt ).
i

b} If x{#) is a solution deduce, in each case, the conditions satisfied by (1) suwch
that:

(il |eit)] increases without bowsnd as & — oo
(1) =it is asymptotically stable;
(i) =] oscillates between finite, non-mero lmits for all £

(c] Use the above results to determine the conditions on the positive constants o,
band Ty such thal the squation £ = = f(¢] as bounded solutions where

w0t TV ST,
i) = | =% Tists<T

and f{E 4T = &) forall ¢,

Cmestion 2 - 20 marks

Aszsume that Licnard's equation

s i

—_— El— +x] =1h

7 +'|r[':]-it + g}

has a F-periodic solution p(t). Define g{t) o the rolation () = pit) + yit) and,
by expamding to hrst-oeder in g, fmd the boesr, secmul-order squaton sdisfied by
it} Bhow thal this can be wotten as the pair of frest-order equations

== (cirot-vor -t ) +=(3)
@ -\ =pf -y -fle) B R g ) 4

Sl that ooe solution of the sgquation satisfied by v s dpfdt and deduce that one
of the characteristic numbers, uy, of the periodic orbits iz unity and that the other
is given by

T
Jig = 1‘1&11( j‘: fitf[p-l_i:l:l]
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