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DuffingODE = x' ' [t] +X[t]+ex[t]"3 =0

X[t] +ex[t]®+x"[t] =

Duffingl C = {x[0] ==a, x' [0] = b}

{x[0] =a, x'[0] =D}

xse[t_]1 =x0[t] +x1[t] e+x2[t] "2

XO[t] +ex1[t] +e2x2[t]

Duf fi ngODEN = Col | ect [Duf fi ngODE /. x -» xse // Expand, €]

XO[t] +3efxIt]x2[t]%+e’x2[t]%+e3 (3x0[t]xL[t]?+3x0[t]?x2[t]) +
e* (x1[t 1% +6x0[t] x1[t]x2[t]) +e® (3xL[t]?x2[t]+3x0[t]x2[t]?) +
X0”[t] +e (xO[t]3+x1[t] +x1”[t]) +&? (B3XO[t]*XL[t] +X2[t] +Xx2"[t]) =0

Duf fingl CN = Col | ect [Duffingl C /. x » xse // Expand, €]
{x0[0] +ex1[0] +?x2[0] =a, x0'[0] +&x1'[0] +&?x2'[0] =b}

I VPO = {Coefficient [DuffingODEN[[1]], &, O] =0,
Coefficient [Duffingl CN[[1, 1]], &, O] =a, Coefficient [Duffingl CN[[2, 1]], &, O]

{(xO[t] +x0”[t] =0, xO0[0] ==a, x0'[0] =b}

I VP1 = {Coefficient [Duf fi ngODEN[[1]], &, 1] == 0,
Coefficient [Duffingl CN[[1, 1]1], &, 1] =0, Coefficient [Duffingl CN[[2, 1]]1, &, 1]

[x0[t1%+x1[t] +x1”[t] =0, x1[0] =0, x1'[0] =0}

I VP2 = {Coefficient [Duf fi ngODEN[[1]], &, 2] == 0,
Coefficient [Duffingl CN[[1, 1]1], &, 2] =0, Coefficient [Duffingl CN[[2, 1]], &, 2]

{3x0[t12x1[t] +X2[t] +x2"[t] =0, x2[0] =0, x2'[0] = 0}

sol 0 = DSol ve [I VPO, x0[t], t]

{{xO[t] »aCos[t]+bSin[t]}}

xOp[t_] = ACos [t +B]

ACos[B+t]

sol 1 = DSol ve[l VP1 /. x0 » x0p, x1[t], t] // TrigReduce

—

1
{xl[t] > — (6A%Cos(B-t]+A3Cos[3B-t] -
32
6A°CoS[B+t] -2A3Cos[3B+t] +A3Cos[3B+3t]-12A%t Sin[B+t])H
x1p[t_]1 =sol1[[1, 1, 2]]

1
— (6A*Cos[B-t] +A*Cos[3B-t] -
32

6A’Cos[B+t] -2A%Cos[3B+t] +A’Cos[3B+3t]-12A%t Sin[B+t])

== b}

= 0}

== o}



in[13):= sol 2 = DSol ve [I VP2 /. {x0 - x0p, x1 -» x1p}, x2[t], t] // Tri gReduce

1
outf13)= HxZ[t] »W(3A5005[8—3t] ~ 186 A5 Cos[B-t] -21ASCos[3B-t] +
1024

2A°Cos[5B-t] +165A° Cos[B+t] -72A°t2Cos[B+t] +60A° Cos[3B+t] +
3A°Cos[5B+t] +18A°Cos[B+3t]-39A°Cos[3B+3t] -6A°Cos[5B+3t] +
ASCos[5B+5t]+120A%t Sin[B-t]+24A°t Sin[3B-t] +276 A°t Sin[B+t] -
24 A5t Sin[3B+t]-12A5t Sin[5B+t] -36A5t Sin[33+3t])}}

in[14]:= Xstr [t_] =xse[t] /. {x0 > x0p, x1 »x1lp, x2 >sol2[[1, 1, 211}

1
oufi4= ACos[B+t ]+ — ¢ (6A3OOS[B—t} +A3Cos[3B-t] -
32
6A°Cos[B+t] -2A%Cos[3B+t] +A*Cos[3B+3t]-12A%t Sin[B+t]) +

1
EZOT(3A5®5[B—3IJ - 186 A°Cos[B-t] -21A°Cos[3B-t] +2A°Cos[5B-t] +
1024

165 A Cos[B+t] -72A°t%2Cos[B+t] +60A° Cos[3B+t] +3A°Cos[5B+t] +
18 ASCos[B+3t] -39A°Cos[3B+3t]-6A"Cos[5B+3t]+A°Cos[5B+5t] +
120 A%t Sin[B-t] +24 A%t Sin[3B-t] +276 A°t Sin[B+t] -

24A°t Sin[3B+t] -12A°t Sin[5B+t] -36 A°t Sin[3B+3t])[t]



