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ABSTRACT

The stability analysis of steady state solutions of Sine—-Gordon
equation using Fourier mode stability analysis in two cases has been
considered : Firstly when the amplitude is constant and secondly when the
amplitude is variable in the two cases the results were found to be : The
steady state solutions u; = ¥, ¥ 3%, ¥ 5x,... and u; =uy(X) ,—1< X <1
are unconditionally stable . In the second case the comparison between the
analytical solution and the numerical solution of Galerkin technique has
been done . This comparison showed that the analytical solution and the
numerical solution of Galerkin technique are the same.

Keywords: stability analysis, Sine-Gordon equation, Fourier mode,
Galerkin technique.
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. n=1 Luic (Eigen Value) 4503 ded Jal 32l ¢ dlalasal)
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oS s cosu, <0,N?cosu, s—( 2 Jr(rlir)z)ai 3
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k =/N?f(u,)-9.869604401 (44)
If N?f(u,)>9.869604401
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n=1
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B,cosA, +C, sinA, = b} (50)
fsle duani (50) (gl plail) o

A =nz , n=%1,72,73,.. (51)

n
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B, =b (52)
: szr_ d.aa;.: ¢ (49) Aaledll gsﬂ (52)3 (51) Q:\ﬂlh.‘d\ oe ua:\)’;ﬂbj
A(X)= i(b cos(nz)X +C, sin(nz)X) (53)

t e deani (32) dalad) & (53) Aalaall (mngatng
5 D(bcos(nz)X +Cpy sin(nz)X ) - 5 ((nﬂ')szOS(nﬂ')X +(ne)’c, sin(n;z)x)z 0=
n=1 n=1
Zp:[D - (n;z)z] (bcos(nz)X +C, sin(nz)X)=R (54)

n=1

: sle Jeans Galerkin duaj slasiabis casdl s R of 3)

il

I{Z[D —(nz)y’ ](b cos(nz)X +C, sin(nz)X )} 4. (X)dX =0 (55)

1L n=1

Suitable Orthogonal Trigonometric ) dwsis (3aebeic) 4dke 4lls o ¢ (X) 3
. (Function

¢.(X)=cosA X , A, =mz , m=F1,72,%3,.. (56)

s [11] SV JSa) Lo GsSon dshadl) B yaie (4 )
1

X(n,m)= | g m§_1 [D - (n;z)2 ](b cos(nz)X +Cp sin(nz)X )cos(mz )Xdx (57)

Ay dbdasll el e saliaY L

1 1 —
jcos(mr)X cos(mz)XdX = F !f n= m}
% 0 if n#m

1
jsin(n;z)X cos(mz)XdX =0 for any n,m
a

: e deant (57) Alsbad) (30 €1 A il
D—(nﬂ')2 =0=

D=-k?-N?cosu, —¢,’k? =(nz)* =

2 2 2
¢l = —(k +(n7r2(2+ N cosul) -
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J_r\/—(kz +(n7r)k22+ N2 cosu, | 58)
Aslaall o Lol Galerkin Lk slasials lede Jgeanll & Al (58) daladll o Jaadls
i g (58) Aaladll o (6l ¢ Adall Jall aladials Lgle Jsmnll & ) Lo (34)
LAl 3 (34) Aol pladn ol Lgile Jsmall a5 ) Lot 5Ll
Ja 1amg ¢ bl b Gleal cransiad ol Led U, =u,(X) « U, = 7,7 37,557,

JAgag Galerkin dayb LS e

laliiuy).4
Lol S Alla 8 JVioalla 3 (2) alaall Aa DU Jolall &) 4w coa
) ) e dnlll daud) Alla 8 Jyeanll 5 3 8yt dand) (p€ Alla 3 Ay A3l

: laaie —1

C, =

\/—(k2+Nzcosu1)
k2
b ol i) Ll aag Allall o3 scosu, <0, N*cosu, <—k? of 3)
kP <N? Q1 jiiws ye U =F7,%37,%57,... Jall(a
ckZ<NZ (U (X)) 0813 sise xe (15) sl & LS« U, =u (X)) dabl (b
Loie —2

C, =_\/—(k2 +NZcosu, )
k2
p oY) sl ) ssg Al o3a dscosu, <0, N?cosu, <—k? o 3)
& Al Lphaay) S sk ? < N2 OIS 13 sl = F7,% 37, + 577,... Jall (@
s oda
k=N

sinie oy K < NZ (U (X)) oS3 i (15) aabaal) Lse uy =uy(X) Jdall (b
b Allall oda d Alabaiall )iy

k =N2f(u (X))
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Gk e lale Jsaan) & Al il A5lhe o 38 §paie deadl (€ Al L]

O Lale Jgmall o3 ) ilaall of ¢us ) Galerkin dipll dpassl) gl sl Jal

sda 43U o Jay ey sl dall e Lgile Jpasll 3 Al Lguis o Galerkin 4ak
DAY ) e Jseanll 5 s gy Aokl

Laaie =1
\/—(kz +(nz)* +N? cosul)
c = .
k
OLaagil) lual aag allall o2 85 cosu, <O, N?cosu, s-(k2 +(n7r)2) ol
oty

K2+ (nz) <N? 1Y jise ,e U, =F7,F37,F57,... Jal(a
OS 1Y) i e (15) A Dbl LS U =uy(X) =l (b
k2 +(nz)? <N? f(u(x))

Ladie —2

\/—(kz +(nz)? +N? cosu, )
C,=- .
K
Y1 (aasll Ll e D o3 ascosu, <0, NL2 cosu, < (k2 +(nz)?)of 3

—inie Ols K2 +(n7)* <N? QS 1Y jiwss U =F7,737,F57,... &=l (a
D allal) sda b Alaleid) Ayl
k? =+/N?—9.869604401 «If N? >9.869604401
O S ji e (15) A hlad) 5L U, =U,(X) Il (b
pallal) sda b dlabaall dphaay) gaie ols k2 +(nz)? < N2 (U (X))
k = N2 (u,(X))—9.869604401. If N?2f(u,(X))>9.869604401
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