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[ Asderived in the handout on averaging, the system
y' +y=ef(yy.t)

can be transformed to standard form

a =-esin(y)f(acogy) —asin(y))
__ecody)f(acogy), -asin(y))

- a

where ) =t + @(t) using

y =acoqy)
y'=-asin(y)

We use the equations for a, ¢ above to solve the averaged system in this worksheet.
The worksheet istaylored only for initial conditions

y0=a0 y'(0)=0

r> f:=(y,dy, tau)->y*dy*sin(tau)+1/2*(y"2-1)*cos(tau);
>

) 1
f:=(y,dy, 1) - ydysin(t) + (y* - 1) cog(1)
| The standard form equations are, for t =€t

[ > SF1: =subs( psi =t au+phi, -si n(psi)*f(a*cos(psi),-a*sin(psi),tau)):
> SF2: =subs(psi =tau+phi, -1/ a*cos(psi)*f(a*cos(psi),-a*sin(psi),tau))

C > iZ)SFl: =di ff(a(tau), tau)=SF1; DSF2: =di f f (phi (tau), t au) =SF2;

DSFl'—ia(T)——sin(t+ % 2 ] ] L 2
= = ) 5a cos(T+cp)sm(T+cp)sm(T)+2(a coqT + @) —1)coqT)

coq(T + ) %az coq(T + @) Sin(T + @) sin(t) +§ (a® cogT + @)° - 1) COS(T)E

d
DSF2:= . ot)=- a

| The averaged equationsfor A, ® are

[ > SUB: ={ a=A, phi =Phi }:

> sfl:=subs(SUB, SF1):

[ > sf2:=subs(SUB, SF2):

r> AVl: =factor(int(sfl,tau=0..2*Pi )/ (2*Pi)):
[ >

(>

AV2: =factor(int(sf2,tau=0..2*Pi )/ (2*Pi)):
DAV1: =di ff (A(t au), t au) =AV1; DAV2: =di f f (Phi (t au), t au) =AV2;
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I whosesolutlon for A(0) =a, and P(0) = @,

d
 PO=

IF the averaged equations are UNCOUPLED use:

"> SUBL: ={ A=A(t au) , Phi =Phi (tau)}:
> dsol ve({subs(SUB1, DAV2), Phi (0) =phi 0}, Phi (tau)):

Varning, it is required that the nunerator of the given ODE depends on the highest
derivati ve. Ret urni ng NULL.

> dsol ve({subs(SUBL, DAV1), A(0) =a0}, A(tau)):

VWarning, it is required that the nunerator of the given ODE depends on the highest
derivati ve. Ret ur ni ng NULL
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