nN&21, TMAD4 2001
Solution of guestion 2

Part a

Substituting a 2elution of the form x(t] = p(t) + y(t) and expanding to fiest-opder 1n p gives
B+ i+ (p+ o) (Fip) +uf{p)) + alp) + o [p) =0
Since plt] satisfies the original equaticn this reduces to

g+afipl+(EFp)+ o' (phhy=0 (1}

). (2)

This is converted to a set of first-order equations by defining = = g,
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Part b

There are several wavs to show that § i a solution of this equation. An elegant method
is to note that since the original equation is autoncmous pit + ¢] is also a solution for any
constant ¢. Far small e,

pll+¢) = plt) + E;IE'TGI:E:}-

It follows directly that p is asolution of equation 1.
Te show that one of the characteristic numbers is unity observe that i @[t} 15 a funda-

mental matrix then plt) may be weitten i the form
plt) = Birle
for some veotor ¢ Then, nsing the definiticn of E. JS page 246 equation {3.13},
pit + T =®{t + Te = ®{1}Ec
Hut, by definition, pit = T} = plt) = ${t)c and hence
$t) Eo=dithe == i

sinee ©{1) is nonsingular. Hence ¢ is-an sigenvector of £ with eizenvalue p = 1.that is one
af the cliarascteristic numbers s unily:

The product of the characteristic numbers is given by Theream 9.5 (I8 page 230). Since
thers are Lwa charpeteristic numbess and one i KLELLE Y. this _Ei'l-"z‘li-

T
,u-_.:'e.’-:p(—}r -J':_f[p{-.’::n]. gio=1.
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