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

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

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

subs = {x[t] » x[t], X" [t] >w'2x"’ [t]}
{X[t] >x[t], x/[t] >wWXx"[t]}
DuffingNIC = {x[0] ==a, wx' [0] = b}

{x[0] ==a, wx'[0] == b}

Duf fi ngNODE = Duf fi ngODE /. subs

x[t] +ex[t]®+Wx"[t] =0

xse[t_] =x0[z] +x1[t] €

X0[t] +ex1[t]

Duf fi ngNODEN = Col | ect [Duf fi ngNODE /. {X -» xse, w- 1+wl €} // Expand, €]

X0[t] +e*x1[t]®+x0”[t] +& (XO[r]®+x1[r] +2WLx0"[z] +Xx1”[T]) +
€2 (3x0[t)?x1[t] +WL? x0” [t] +2wl x1”[t]) + € (3x0[r] xL[r]? +wl®x1"[r]) =

Duf fi ngNI CN = Col | ect [DuffingNIC /. {x -» xse, w-1+wl €} // Expand, €]
{x0[0] +ex1[0] =a, X0'[0] +WL £2Xx1'[0] + & (WL X0'[0] +Xx1'[0]) = }

I VPO = {Coefficient [Duf fi ngNODEN[[1]], &, O] =0,
Coefficient [DuffingNICN[[1, 111, &, O] ==a, Coefficient [DuffingNICN[[2, 1]]1, &, O]

{x0[z] +x0”[t] =0, x0[0] ==a, x0'[0] = Db}

I VP1 = {Coefficient [Duf fi ngNODEN[[1]], &, 1] == 0O,
Coefficient [DuffingNICN[[1, 1]1], &, 1] =0, Coefficient [DuffingNICN[[2, 1]], &, 1]

{x0[z]®+x1[t] +2wWLx0”[t] +Xx1”[r] =0, x1[0] =0, wl x0'[0] +x1'[0] =0}

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

{{x0[t] »aCos[t] +bSin[t]}}

x0p[t_] = ACos [t +B]

ACos [B+ ]

sol 1 = DSol ve[l VP1 /. X0 -» x0p, x1[z], t] // TrigReduce

1
{xl[t] »372 (6A°Cos[B-t] +A*Cos[3B-t]-6A%Cos[B+t] -

—

2A°Cos[3B+1] +A3Cos[3B+3 7] -12A3 cSin[B+1] +32Aw17:3in[|3+z1)}}
xlp[t_] =sol1[[1, 1, 2]]

1
— (6A*Cos[B-r] +A*Cos[3B-t] -6A%Cos [B+ ] -
32

2A°Cos[3B+1] +A*Cos[3B+3 ] -12A%cSin[B+c] +32AwWL tSin[B+1])

== b}

=0}

|83



(5= solw= Solve[-12 A3 +32 Awl = 0, wl]

3N

o {fo > 2]

6= X1pp[t_] = x1p[z] /. solw
1
outfi6)= {372 (6 A Cos[B-c] +ACos[3B-c] -6ACoS[B+c]-2ACoS[3B+c] +A®CoS (3 B+3t])}

3 A2

7= X [t_1 = xse[z] /. {XO - x0p, x1 - x1lpp, T~ (1+

s]t}

3A% ¢
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