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10 -1 10.610 546 130 10.610 548 990 10.318 228 320 10.318 231 690
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20 1/5 19.948 732 630 19.948 737 210 19. 804 236 230 19. 804 236 760

HRBNLOS) 3 FA N+ LN REL 0B NS R KR — 3T 2N + 1A
SR MRPESCER[22] L5, AT LR [ N/N ] (XA Pade 3 LBEREME— 0 2 H ok 22, 48
T R B, [ N/N] HXE Ay Pade STLAT GBI PCRCRA Y, ™ (i+ D F G+ D)y o
i1, m, ', -, " MIRBORE. X5, AR f (+ o ) =0 AT LISZ RIS R BUTE o,
= b, . TRXNTHEMSEB,MACHIE, £/(0) BIERT LB RFEOTHE ) = b, 155 X
BN =8, 7EHH W £(0) WES , AERE(8) M(9) M) MFEREILA Pade 3Tl
FEIR AT IS B . 40,24 B =4/3,C == 1 FI M =3 B, BRI (8) F1(9) Wy f(n) il
F'(m) W Pade IEMIEER N
(1) g5 = (1 +2.589 611 5367 + 4. 956 020 2917” + 4. 745 379 5707’ +
2.733 096 465n" + 1.246 141 374n° + 0.366 635 139 0n° +
0. 064 690 389 027" + 0. 008 339 831 0597°) /(1 + 2.589 611 5367 +
3.026 583 73579 + 2. 114 256 1487 + 0. 980 459 403%" +



BB RET | Falkner-Skan B2 S) )27 7 8h 1Y T DL 387

0.312 368 80771 + 0. 064 883 453 0n° + 0.007 025 442 8271 +
0. 000 054 139 3597°),
£ () 55 = (3.858 873 1127 + 6. 315 360 99779° + 4. 009 051 697° +
2.877 965 10" + 1.531 900 34n° + 0.248 167 7501° + 0.993 676 887y’ +
0.007 761 188 6m°) /(1 + 3.475 487 237 + 5.317 042 007)* +
4.819 191 537" + 2.916 492 607" + 1.248 616 991° +
0. 380 547 9171° + 0. 076 388 508n’ + 0.007 761 188 67°) .

N T BUERFH DTM-Padé 7532 FrAs {8 IR AL(8 ) 11 (9 ) B I ARL ek A fifp A3 2580 1k A ] g e
FIFHSCER [ 23 ] B i W D7 FE (8) F1(9) #EAT TR K i , JF 41 DTM-Padeé J5 ¥ T 1545 JLFI
BUEITES B G R AT TR b, R XT FE G5 RN 18 1 ~ 8536 2 SR 4HE 1 3155 M Ay B RE 452 DR 4
£'(0) By DTM-Padé 455 1" (0) ,p, FIBIHEE £ (0),,, HIXF L.

1.5 ‘ y 0.6 ‘ ‘
——DTM -Padé D —— DTM-Padé
O numerical 5 0.5 ¢ numerical
0471
0.3
= =
= < 0.2
0.1
0
-0.1
o - : : -0.2 el : . . : -
0 0.1 0.2 7 0.3 0.4 0.5 0 01 02 03 0574 05 06 0.7 08
B1 2%k B = 4/3, C = - 1 i, DTM-Padé B2 Z%kB =43, C = 1/5 i, DTM-Padé
I3 AU 7 A5 2R f BOXT LI J7 B AEAE TR B £ BOXT LG
Fig.1 Comparison plot of f obtained by the Fig.2  Comparison plot of f obtained by the
DTM-Padé and the numerical method DTM-Padé and the numerical method
forB=4/3,C =-1 forB =4/3, C = 1/5
2.0 ! 1.2
——DTM-Padé ? 10" DTM -Padé
1.8 o numerical > ’ < numerical
D
1.6
S
<
14+ M=20,10,5,3
1.2
103 02 04, 06 08 1.0
B3 Z5hB =-3, C =-11HI, DIM-Padé B4 R NP =-3,C =1/5H, DIM-Padé
J5 AU T A5 2R £ 19X LI J7 B AEAE TR B f BOXT LE IR
Fig.3  Comparison plot of f obtained by the Fig.4 Comparison plot of f obtained by the
DTM-Padé and the numerical method DTM-Padé and the numerical method
forB=-3,C=-1 forB=-3,C=1/5

Mk SEE R 2 0] LLE HXTA S50, M Al C /918, H DTM-Padé J7 2% FIEUE T7



388 g k4 PSS < 2
1.0 1.0 *
0.8 0.8
§ 0.6 = 06
= C=3,0,-8
04 M=3,5,10 | 04l
DTM -Padé DTM -Padé
0.2 o numerical ] 0.2 % numerical
0ch : : : : 0 :
0 0.2 0.4 0.6 0.8 1.0 1.2 0.5 1.0 1.5
n n
B5 ZHNB =4/3, C =1, DIM-Padé B6 Z%HhB =4/3, M =50, DTM-Padé
TP FEUE T IR £ i LR TP FBUE AR £ %
Fig.5 Comparison plot of /" obtained by the Fig.6  Comparison plot of /" obtained by the
DTM-Padé and the numerical method DTM-Padé and the numerical method
forp =4/3,C =-1 forB=4/3,M =5
008 S E e » 1LOF >
0.8+
= = | N
Z Z 06 €=5,0,-7
04F
—— DTM-Padé 02+ ——DTM-Padé |
¢ numerical ’ o numerical
0% : . : :
0.4 0.6 0.8 1.0 1.2 0 0.1 0.2 7 0.3 0.4 0.5
n
B7 ZHHMB =-3,C=-1MH, DIM-Padé B8 Z¥ B =-3, M =50 ,DTM-Padé
JF L FEUE I RN £ % H JPEFEUE IR £ A% H
Fig.7 Comparison plot of / obtained by the Fig.8 Comparison plot of /" obtained by the
DTM-Padé and the numerical method DTM-Padé and the numerical method
forB=-3,C=-1 forB=-3,M=5

RIS SRR &, SR 2 T LAAS Y BE B R 4 (0) OB REREAS B0 M S nni g m , 25
1113 AR S C R ).

I3 —J5E B 1~ &5 FIE 7 W] LA SR M X A2 S S | S M1
A S B R R Bt AR AR R R . T 5 ~ TR 8 Ui T SRR IR AR Y
D7) o) 2 P2 i LR T B Y A B T ER I T 1L P 6 FIIAT 8 2 T RE T I BRI 24 C
X1 5 S S A B R RVRE TR R T R A TR R AR TR Sl Y R
55 ZARB S WRT 1 52 Sl AR S B2 T4 H B 45 R4 5 S PR BT O 58 42— 2

3 74 v
A R DTM-Padé 56453 THERESE R T (P12 B BT L Falkner-Skan #5345l

25300 BV U S B PR DR RS AT AR A e - ELR)FH SRR v B 805 96 0 1) R EA T T %
{ER AR BUHSS REUE T FIH] DTM-Pade Frf345 R 0 al SEVEFIA R, ), AR IR PR ihe T



B B RET L Falkner-Skan 4 i1 3 71223 80 B9 3T (L 389

BASEOS R SR TR SRR, BT BEE e 285 R 5 S PRy PR Dl 58 4 — 2L
Bt SRS RURH RSB B R A R 5 R S TR (20092-02) XA ST BE 1.
Sk

(1]

(2]

(3]

(5]

(6]

(7]

[12]

[13]

[14]

[15]

Sutton G W, Sherman A. Engineering Magnetohydrodynamics| M|]. New York: McGraw-
Hill, 1965.

Hayat T, Javedb T, Sajid M. Analytic solution for MHD rotating flow of a second grade fluid
over a shrinking surface[ J|. Physics Letters A, 2008, 372(18) ; 3264-3273.

A, FIEAT, KRR, R R E S R R TESE ST I R gl R A
2010, 31(4): 411-419. (ZHU Jing, ZHENG Lian-cun, ZHENG Zhi-gang. Effects of slip condi-
tion on MHD stagnation-point flow over a power-law stretching sheet[ J]. Applied Mathemat-
ics and Mechanics ( English Edition) , 2010, 31(4) . 439-448. )

Abel M S, Nandeppanavar M M. Heat transfer in MHD viscoelastic boundary layer flow over a
stretching sheet with non-uniform heat source/sink[ J]. Communications in Nonlinear Sci-
ence and Numerical Simulation, 2009, 14(5) . 2120-2131.

Ishak A, Nazar R, Pop I. MHD boundary-layer flow of a micropolar fluid past a wedge with
constant wall heat flux[ J]. Communications in Nonlinear Science and Numerical Simula-
tion, 2009, 14(1); 109-118.

Prasad K V, Pal D, Datti P S. MHD power-law fluid flow and heat transfer over a non-iso-
thermal stretching sheet[ J]. Communications in Nonlinear Science and Numerical Simula-
tion, 2009, 14(5) ;. 2178-2189.

Soundalgekar V M, Takhar H S, Singh M. Velocity and temperature field in MHD Falkner-
Skan flow[ J]. Journal of the Physical Society of Japan, 1981, 50(9) : 3139-3143.
Abbasbandy S, Hayat T. Solution of the MHD Falkner-Skan flow by Hankel-Padé method|[ J].
Physics Letters A, 2009, 373(7) . 731-734.

Abbasbandy S, Hayat T. Solution of the MHD Falkner-Skan flow by homotopy analysis meth-
od[J]. Commun Nonlinear Sci Numer Simulat, 2009, 14(9/10) : 3591-3598.

Parand K, Rezaei A R, Ghaderi S M. An approximate solution of the MHD Falkner-Skan flow
by Hermite functions pseudospectral method[ J]. Commun Nonlinear Sci Numer Simulat,
2011, 16(1) . 274-283.

Robert A V G, Vajravelu K. Existence and uniqueness results for a nonlinear differential equa-
tion arising in MHD Falkner-Skan flow[J]. Commun Nonlinear Sci Numer Simulat, 2010,
15(9) ; 2272-2277.

A2, YR RO B T I R [ M. RO AR 3 TR kL, 1988, (ZHAO Jia-
kui. Differential Transformation and Its Applications for Electrical Circuits| M]. Wuhan:
Huazhong University Press, 1986. (in Chinese) )

Chen C K, Ho S H. Solving partial differential equations by two dimensional differential trans-
form method|[ J]. Applied Mathematics and Computation, 1999, 106(2) ;. 171-179.

Ayaz F. Solutions of the systems of differential equations by differential transform method
[J]. Applied Mathematics and Computation, 2004, 147(2) . 547-567.

Arikoglu A 1. Solution of boundary value problems for integro-differential equations by using
differential transform method[ J]. Applied Mathematics and Computation, 2005, 168 (2) .
1145-1158.



OB a4 B &

[18]

[22]
[23]

Liu H, Song Y. Differential transform method applied to high index differential-algebraic e-
quations[ J]. Applied Mathematics and Computation, 2007, 184(2) . 748-753.
Abdel-Halim Hassan I H. Comparison differential transformation technique with Adomian de-
composition method for linear and nonlinear initial value problems[ J]. Chaos, Solitons &
Fractals, 2008, 36 (1) . 53-65.
Chang S H, Chang I L. A new algorithm for calculating two-dimensional differential transform
of nonlinear functions [ J]. Applied Mathematics and Computation, 2009, 215 (7). 2486-
2494.
Boyd J. Padé approximant algorithm for solving nonlinear ordinary differential equation
boundary value problems on an unbounded domain[J]|. Computers in Physics, 1997, 11
(3): 299-303.
Rashidi M M. The modified differential transform method for solving MHD boundary-layer e-
quations[ J]. Computer Physics Communications, 2009, 180(11) ; 2210-2217.
Wazwaz A M. The modified decomposition method and Padé approximants for a boundary
layer equation in unbounded domain[ J]. Applied Mathematics and Computation, 2006, 177
(2): 737-744.
Baker G A. Essentials of Padé Approximants| M]. London: Academic Press, 1975.
Asaithambi N S. A numerical method for the solution of the Falkner-Skan equation[ J]. Ap-
plied Mathematics and Computation, 1997, 81(2/3) . 259-264.

Approximate Solutions to the MHD Falkner-Skan
Flow Over a Permeable Wall

SU Xiao-hong'*>, ZHENG Lian-cun'

(1. Department of Mathematics and Mechanics, University of Science and Technology Beijing,

Beijing 100083, P. R. China;
2. Department of Mathematics and Physics, North China Electric Power University,
Baoding, Hebei 071003, P. R. China)

Abstract: The magnetohydrodynamic (MHD) Falkner-Skan boundary layer flow over a perme-
able wall in the presence of a transverse magnetic field was examined. The approximate solu-
tions and skin friction coefficients of the MHD boundary layer flow were obtained by using
DTM-Padé which couples the differential transform method (DTM) with the Padé approxima-
tion. The approximate solutions were expressed in the form of a power series that can be easily
computed by employing an iterative procedure. The results of the approximate solution were
tabulated, plotted for the values of different parameters and compared with the numerical ones
obtained by employing the shooting technique. It is found that results of the approximate solu-
tion agree very well with those of numerical solution, which verifies the reliability and validity
of the present work. Moreover, the effects of various physical parameters on the boundary lay-

er flow were presented graphically and discussed.

Key words: Falkner-Skan; similarity solution; MHD boundary layer flow; DTM



