


Chapter 1

al. [65] have proposed a modified Lindstedt-Poincare method. Lim and Wu [107]
have presented a modified Mickens procedure for a certain strongly nonlinear
oscillators. Hu [77] has presented a classical perturbation technique which is valid for
large parameters. Hu [78] has also developed the solution of a strongly quadratic
nonlinear oscillator by the method of harmonic balance. Hu and Tang [79] have
presented a classical iteration procedure valid for certain strongly nonlinear oscillator.
He [80] has investigated an approximate solution of nonlinear differential equations
with convolution product nonlinearities. He [81] has investigated a novel homotopy
perturbation technique to find a periodic solution of a general nonlinear oscillator for
conservative systems. He [81] has considered the following nonlinear differential
equation in the following form

Aw)-f(r) =0, reQ, (1.51)

with the boundary conditions
_ B(u,(’;—z;);"o, rel, (1.52)

where A is a general differential operator, B is a boundary operator, f(r) is a
known analytical function, I is the boundary of the domain Q .Then He [81] has
written Eq. (1.51) in the following form.

L(u)+ N(u)— f(r) =0, (1.53)
where L is linear part, while N is nonlinear part. He [81] has constructed a
homotopy v(r, p): Q2x[0,]] = R which satisfies

HQ, p) = (1= pLE) — L)l + plAW) - f()]=0, pe[0l], reQ (1.54a)
or
HE.p) = L) - L)+ pLEy) + PING) - f(] =0, (1.54b)
where pe[0,1] is an embedding parameter, u, Is an initial approximation of Eg.

(1.51), which satisfies the boundary conditions. Obviously, from Eq. (1.54), it

becomes
Hv,0) = L)~ L(#,) =0, (1.55)
H(v,) = A(v)- f(r) = 0. (1.56)

The changing process of p from zero to unity is just that of v(r,p) from

u,(r) to u(r). He [81] has assumed the solution of Eq. (1.54) as a power series of p

in the following form
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Chapter 4

Fig. 4.2
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Fig. 4.2 First approximate solution is denoted by ---e--- of Eq. (4.17) by the present
method with the initial conditions [x(0)=0.45, %(0)=-0.03874] or a, =045,
@, =0 from ¢ =0 to f=3.44339 and the second approximate solution is denoted by
..x--- of Eq. (4.17) by the perturbation method with the initial conditions
[x(0) = 0.44322, (0)=-0.02459] or @, =055337, ¢ = -0.601258  from
t=3.44339 to +=10.0 with k=01, s=1.0andf = x?. Corresponding numerical

solution is denoted by — (solid line).

65







































Chapter 6

Fig. 6.2(a)
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Fig. 6.2 (a) First approximate solution —e - (dashed lines) of Eq. (6.15) is compared
with the corresponding numerical solution - (solid lines) obtained by Runge-Kutta

3
fourth-order formula for A =0.3, g =0.1, @, =1.0, =05, €= 0.1 and f =x"when

[x(0) =1.00000, x(0) = -0.06250, ¥(0) = ~1.01750] or b, =1.0 and ¢, =0.
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