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Fig.1 The deviation of undisturbed solitary wave (red dashed line) and initial waveform

21 SRR TR K
AR Bl 4 4 1 4% o % 9 A IS B 32 21 T g B
W' (x,0) = Ae™ (7)

2, Ay e IR 0 B Ay v TR ) B R DR B
BOE B B, SR R 0 i AR 9 AR X T
[ -] b 3EAT 7 5, 0006 45 4 LR w(x, 0) =
wo (2, 0) + u' (x, 0), M B EC R p, = 100,p, = 3,



98 B

5B W%

2021 4757 19 &

ps = 0.01, FRSLIHRIE N A, = 1 T ERE/NME
31, BT AP e B2 R 98 /N B A = 0.01, 25 9K
SR FE Y 1%. AR SR FERBOR 1 2552 i AR
ST PRRE ARG ORI R — ek, 20t
SRS R T AL S, A SR sl % e A 7 A
b I IN, AZ P I M | T A DY S A R A B
T A OREFAN AR I AT A i 2 B ) 2 R
SR B 0% e 5 7= A B R B, 32 00 1R 0 4
R B2 e A T S B DR S A B B T AN
g fER2PBARAEMA=0.01,u =400, =
0 Flle = 0.4 B 21/ IS P B . Al E Y, B
B[] B 3RS 00 LR B 220 %) Jm 3 It 2l , 328 25 Bk 1 3] 4
AR DS, (R B B e A B 3 . &t —
BF[R] R AR S L ¢ = 0.4 B 20 0% 52 P ST 5 1 i T AR

1
0.8
0.6

=

0.4

0.2

0 L

R ER T —2/N ARk, BT — S8k R, 7
Pl 3 T 7 19 32 AR RS %55 oK 32 $ R S7 % A [A]— 1)
2 w22 1 AL REE B3 — a5 X R B TS A [ 4
S RN O] VA5 7 7/ 4 o o (i W ) W 8 S WAk
WA ZIRFEE R A = 0.01,1 = 10, Bl ek 22
JRi BRI B0 (4 58 BE IS, 22 L HIST 0 (4 I T 548 AL 4%
WA T R B AR (AN & 4 FrR ) FE RS s
1) i 22 ] b AR B i )X — L X SR B s i 4 3
(1) W (EL BB % 52 Ml ICST. D AR e e A5 406 = o, FL 5 i
FESE M DIST 0 P RS AL 1 . R AT 25 - B 1
A A R ST % B T30 RV HE Bl g 2 A8 1
ASRARSE , AT 32 2 i B A 58 B2 AR AR /N0 e 3
P~ s A P A RE A I I A e 3 —
TEFREER B 2R T

1

0.8
0.6
3
0.4
0.2}
0r ‘
3 2 1 0 1 2 3
X

2wt sh T B IRar ik (L0 A k)
Fig.2 The solitary wave (red dashed line) disturbed by Gaussian wave
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Fig.3  The deviation of disturbed solitary wave and undisturbed

solitary wave
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Fig.4 The solitary wave (red dashed line) disturbed by Gaussian wave

2.3 XEAIE RN 30 T BRI IR

0.06

ooal E04 | VARt A8 [ 1 v A% 47 1 ST 38 A2 31 T Ul 1E
0.02 ] F NS, B/ (x, 0) = Asech (ux), [ FEFRATT R
g oo N FHEE 7 75 58 1T RS AL RE I 8l ) 2 R 1 8K
-0.027 1 (BT, iR FH 08 30 B 551 W0 284 bRHE 5K
-0.04¢ 1 FHR ST U 8 B2 250 5 15 AR TR] L BT 10 45 1 Y 02 Y
-0-06'5 . : - : - 3‘,_ A=0.01,u= 120,78t = 0F1 1 = 0.4 1232 2 XUt

TE B 3 B IS AT B TR 11 45 Y A A
¢ = 0.4 21 52 YA P15 R 52 PPN A I 22 1]
M 22 B T HY 52 B00 TE S sl By 917 9 Y
T A 6 B8 B4 A 1 DL AR 28 100 T 52 30 g i

P15 RIS AR SZYCAIRSL I 22

Fig.5 The deviation of disturbed solitary wave and undisturbed

solitary wave
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Fig.6 The solitary wave (red dashed line) disturbed by Ricker wavelet
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Fig.8 The solitary wave (red dashed line) disturbed by Ricker wavelet
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Fig.10  The solitary wave (red dashed line) disturbed by Hyperbolic

secant wave
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Fig.11  The deviation of disturbed solitary wave and undisturbed

solitary wave

3 Gl A AR P A B — b KV 2605 7%
PE il I # , R B R 7053, 3 2 B[]
ANYE BN A IRSL P A HAT 55 33U AR 2 M SO0 B
S A ] 1A A g 1) 3l 2 AR E MR EAT T BB
WHFE . FEEIA

(1) FE 3 Wi 4 3 Ricker 73 DL K XU 1 %1
B sh &, IS 3 2R E AR5 =R sh i
i B AN TEEA K

(2) 05 g T (A A S I 2l ) 2 A 1
ANTRARSE , A 52 B R 8 AR AR H /N NSl
T R ] A A B ) IS DA RE B — E A
JEM B 1 e et

(3) HL Bl J32 A1 58 S5 HEASAR R A9 A5 20 1, A EE
Ricker T8N , i P sh A0UH 1EF B sh*F
IIRSL I B 52 W) B W A — | U R A% 1 A ST
W, A RIS, REAS I IS Al 4% , HLREAE S50
WL E A5 BR bl B A3 . e 3 S LT, Tl
Hey ] P v IS i R 7 A S A 7 TR 9 49F 5 0 [ 4
PR RE A oA RS I -5 P o BA B 2SR S A
SRR SO R 2 X TRt K T A 9 A RS D 5 3 A7 42
PEEE SR S AR .



55 1 3] FEICTR A < Sl R [ A v ST B Y 8l R 101

P12 SURIEF LSl T AL (LR Zk)

Fig.12  The solitary wave (red dashed line) disturbed by Hyperbolic secant wave
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DYNAMICAL STABILITY OF SOLITARY WAVE IN
MICROSTRUCTURED SOLIDS *

Han Yuanchun™ Narenmandula

(College of Mathematics and Physics. Inner Mongolia University for Nationalities , Tongliao
Inner Mongolia 028043, China)

Abstract A KdV-like equation describing wave propagation in microstructured solids as governing equation, the dy-
namical stability of solitary waves propagating in microstructured solids was numerical simulated using the method of in-
tegrating factors. Taking Gaussian wave, Ricker wavelet and Hyperbolic secant wave as initial disturbances, stable prop-
agation keeping structure of waveform and propagation speed of solitary wave for a long time was investigated, under
those three small disturbances. The simulation results show that different small disturbances have different effects on soli-
tary wave, the stable propagation of solitary wave is related to the amplitude and width of the disturbances. Only under
disturbances of very small amplitude and width, the solitary waves can exhibit a certain degree of anti- interference and
dynamical stability, and can stably propagate in microstructural solids with weak microscale nonlinear effects for a long

time.

Key words microstructured solid, solitary wave, stability, method of integrating factors
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