Cluestion 4

Consider the equation

dz
E=—Az+:|:{t+£:=inr}, [0} =4,
where A iz a positive woostant, X > 1 and ¢ 5 a small parameter. Mote that

T(t + £ 5int) means the fonction o(f) evalnated &t f + esin £

(i} Show that thiz equation may be cast in the form

% = —pr+ {x{t +cant)—x{t]},
with g = X =1, and if the solution iz bounded for all time, then the term in
eurly braces is Ofe ). 4]

[Hi;n t: You may assume the First Mean Value Theorem, which states that B
Fiz) is a contimous read function in the interd e =z < a+ & then fla+h) =
fla)+ hf'{a+ ¢h) for some @ in the interval 0 < # < 1]

(i} By assuming that the solution may be expressed as a power senies in g,
(1) = zp(f) + exi (1) + efna{t) 4 -+,
show that
rolt) = Ae™#
and that x;{1) and ra(t) satisfv the equations
&1 4+ jexy = g gind,
Ty + pery = &y sint + Ly sin® ¢ [8]
(it} By solving these equations, show that a function which approximately satisfies
the original equation i
(t) = Ae™" — Aep(l — cogtle ™™
iR %.1155';.:2[3 — deoat + oos 2t e He
+ $ A plpe — 2){ 2t — sin 2tje [13]




