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Fig. 3 Wave profiles of real parts of eigenvectors at s, =2

9/0Z=0 m=0 k =0
(1)

1 n S d)'ﬁl + ¢, n+ n 52 n+ n
(16)
3 2 ,n 2y n+l Sq 2 n+l 2 n =0
m( 6;(6)' j p + 8x6)‘¢j P ) - 2A7X( 6x¢j P + 81((1)] p) -
AT AX AY o, =~ #(X, ¥, T)

8.0, ==, 8., =L ,md, S, =d,.-d,
810, = b ,"20],t b, 8], =02, b,

8.], = dur, =200y, F200 ,~ s,

8,820, = by =200 Dy Dt 200, by

1 n
T( Xj Yp Tn) = E 2¢T7‘1‘ + 331¢1‘1¢X + 351(151"1))(7' + 331§b¢1‘7w + 352¢1‘7‘XM + 333§b7'1'xw + 334(1)1'7')()( ijTz +

1 n 1 n
o( AT4) + E 251D yyy + 35 283Dy T SaP ey ,‘,;AXZ + 0( AX4) + Bssd)xww ‘j])AYZ +
O( AY*) = O( AT* +AX* +AY?). (17)
(16 TG e g
V'exp( iq,jAX) exp( iq,pAY) Ix Gy (16)



687
1+g> 1+ ro 4y
‘P‘Zz‘ g‘zz ‘g‘z g g’< (18)
[1-gl* 1+ [gl’-g-¢
“* »
25,ATSy  [45,ATC,S, s,0ATC,S, 4s,ATC,S,S;
=- +1 - +
£ Ax AX 2AX AXAY?
C, =cos( g,AX/2) L =sin((q,Ak) 72) k=X Y.
1 +glP-[1-g>=2(g+g" ) =4Re(g) =-8s5,ATS}/AX". (19)
. s, <0 P> =1 . s, >0
P’ <1 :
4 s, =s,=s,=1 AT=1x10" AX=AY=0.1 ¢ =2 Sy P> gy qy
. 4( a) s, == 1 qx qy ‘P‘ZBI ; 4
(b) s, =1 qx 4y ‘P‘zgl
4 ‘P‘Z qx 9y
Fig. 4 Profiles of | P|* versus ¢, g,
(16) s >0
AT
(6)
~ (X+X0)* + (Y+Y,)°
(X Y 0) = Acos(k,Y) exp| - 7 (20)
A (X, V) W . :
H(X YO0)=¢d(X YO) +66(X Y 0) (21)
AX=0.2 AY=0.25 A=0.1 W=5. X J
X(j=01"-J=-1)). X b0, =1, =2,
(t);p =¢;—1p =¢;—2p Y
5 sy =5, =s3=s5,=1 1l=m=0 k, =0.1w k=5,/(10s,) =1/10 w =1
t=0 =100 . v, =w/k =10 X
/KB
17

s(j=1234)



688 36
5 (a) t=0 (b) t=100 (w=1)
Fig. 5 Wave profiles of the disturbed shock waves at (a) =0 and (b) =100 (w=1)
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Shock Waves in Magnetized Dusty Plasma and Their Dynamical
Stability Under Transverse Perturbations

PANG Jungang' > SONG Lin' > TANG Na'? YANG Xueying' > LI Xiaolin' > XTI Zhonghong' *>*  SHI Yuren'
( 1. College of Physics and Electronic Engineering Northwest Normal University ~Lanzhou Gansu 730070 China;

2. Key Laboratory of Atomic and Molecular Physics & Functional Materials of Gansu Province Lanzhou Gansu 730070 China;
3. College of Physics and Hydropower Engineering Gansu Normal University for Nationalities Hezuo Gansu 747000 China)

Abstract: A class of shock wave solutions of ZakharovKuznetsovBurgers ( ZKB) equation is obtained with hyperbolicfunction—

expansion method. Dynamical stability property of shock waves under transverse perturbations is investigated. Firstly we made linear

stability analysis on shock waves. A finite difference scheme with high accuracy is presented to solve numerically the eigenvalue

problem. It shows that the shock waves are linearly stable with positive dissipation while they are linearly unstable with negative

dissipation. Secondly a finite difference scheme is constructed to make long-time nonlinear dynamical evolution of shock waves. The

results show that shock waves of ZKB equation are dynamically stable in the case of positive dissipation.

Keywords: Zakharov-XKuznetsov-Burgers equation; dynamical stability; linear stability analysis
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