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H(u,p) =L(u) = L(v) +p[L(v) = f(t,x,u)], (2)
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5 v(x,t) W) Fourier Z84 R v (A 1) XA
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v . ) (E) o
¥+(a+1b)\+c)t)at+/\v—0. (4)
TR (4) BIfER
v(t,A) = ! X
(a +1ibA + cA?)? = 4)7
[( = rd)exp(rit) = (¥ = r,d)exp(ryt) ], (5)
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w(t,A) = X
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u(t,x) = ;]u/(t,x) . (20)
ATRAER] 0T, e R (20) SIS, HE s R B e P sh & e O R (1) 73 0TG4 1R (19)
R AT
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ey (123) = [[" 1) = nda))exp(no) -
2/ (a + 1A + cA?)? — 41 T

(P (X)) = rd(A))exp(ryt) Jexp(irx)dA +
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if:f;if(T,/\)[exp(rlt -r,7) —exp(r,t —r,7) Jexp(idx)drdA (21)

SRR L AL 5 me UG RUA#R

TIASCHE IR E R

EE AEMH(H,) (H,) F, e &R AR () RV (19) FAEE—
AN (20) B9 w(e,x) T2 (21) S2XFR )Y S m YR w,, ) (2,%)

2 Sine-Gordon J7 £
PHEW T T8 SR ) Sine-Gordon /2
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GO O/ N
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1 © t
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1

sy (1,7) = [ (e +
27/ (@ + 1A +cA™)" —4A° "=
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27/ (a + ibA + cA®)? — 4A°7
Lexp(rit —r,7) —exp(r,t —r,7) Jexp(idx)drdA . (33)
PR Ay s SR S 7 R R ELIRI R (28 ) | (29) S RIE IR)it , Bl s m] 45 8l O ik ok sR A1)
L) T T S

i]X‘L

[ [rrern) + Fr ) x

i, (t, x)—Zu(t x)e'. (34)

4¢f€(34)1t/\ltﬂ@(28) (29) 4% & JBIFARLEMET, B IF & YRR IR 5, 314 Ho 0.5 F
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u()u - Ij“()xx + au()t + bu()lx - Cﬁ()lxx = 0’ (35)
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~ 1 *
iy(1,x) = | (- rexp(rn) +
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riexp(ryt) ) (1) Jexp(idx)da, (41)
1 ®© t
i, (1) = [ [Fira) %
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£ f JFI(T9A) X
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2
&

2w/ (a +ibA +cA®)® — 407
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H1x0(33) ((44) ,AMEF SR BHJE TR Jr BRAIEL IR (28) | (29) , FH R4 w5 5 45 2]
S R s, (1) FUTEES A EI0) — MR 5y (1) Hoe, BT I T 5222
Uy (1,%) = 1y, (1,2) = o(e), 0<exl.
TRAWMTER,
EHE 3 RS RIMER L (28) | (29) BIME w,,,(¢,2) , JHFEAE B 7 i1 2 1 Y
Yy, (1) L FATITFRIE
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B 3 UL T ATt R IR DB 7 v 0 0 U LA L7 RO .
4 4k iE
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Mz, NI 11 1 X8 7 e A ) S AT 128 B30 SRR AL 2 220 W 0 — AR 28 1 D7 78 14 5 e e )
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03 V5 S8 5 T RL A BT pR R i DT R RS A i, BT LRI ] AT B 5 1k R AR AR R T AR
B R RTEZS.

AR SR B [ MRS T30 B s i A8 T 3 R K8 S A 75 325 BT B4 280 () I e O 125K 4507
TSI ALASigE 1) o RS B AT SR JE 8 DA AR5 5 S e A ATToR 6 36 (400 i 3 B 491 A S, 0 4y
AL v (v, 0) AIEIBGE R ARSI EIE T RSB R S D7 R A% (10) , IX 2+ BAR I, B AR IE
TR A PSS I T A ARt K SR 7 R AL DR SR AT 7R R ARG 132 Y Rl A 14 30 A e
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Solutions to a Class of Nonlinear Strong-Damp
Disturbed Evolution Equations

SHI Juan-rong', SHI Lan-fang’, MO Jia-qgi’
(1. Anhui Technical College of Mechanical and Electrical Engineering,
Wuhu, Anhui 241002, P.R.China;
2. College of Mathematics and Statistics, Nanjing University of Information Science &
Technology , Nanjing 210044, P.R.China;
3. Department of Mathematics, School of Mathematics & Computer Science,
Anhui Normal University, Wuhu, Anhut 241003, P.R.China)

Abstract. Widely emerging in the fields of mathematics and mechanics, a class of 3rd-order
nonlinear strong-damp disturbed partial differential evolution equations were studied. Firstly, a
functional homotopic mapping was constructed to express the solution to the evolution equation
in a form of power series with artificial parameters, which was substituted into the homotopic
mapping to build a method of successive iteration for the solution to the nonlinear disturbed e-
quation. Then the corresponding non-disturbed strong-damp evolution equation was analyzed
with exact solution based on the theory of Fourier transform. Secondly, the found exact solu-
tion was used as the initial function of the homotopic mapping iteration, and the iteration ex-
pansion of the nonlinear disturbed equation was applied to solve the related equations with the
Fourier transform method. Finally, both the exact and arbitrary-order approximate analytic so-
lutions to the nonlinear strong-damp disturbed evolution equation were obtained. The proposed

homotopic mapping method is proved to have the advantages of convenience and accuracy.

Key words: evolution equation; perturbation; homotopic mapping
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