$20% 5 W LERFFH (BRFFR) Vol.20 No.5
2015 49 H Journal of Jimei University ( Natural Science ) Sep. 2015

[ XEHE] 1007 —7405(2015)05 —0387 - 05

R R IR K IR & R R 77 2 R R

fTer 4
(REA¥EF¥KR, B2 AT 361021)

(FZE] W T —Fhn RS (F RITHE) SRAFSELEAEZ M 47y Jr 2 (PDEs) WOASHIfR. WF5
R, AR A ML ALRERS K57 B A Jacobi M5 PR A B0 B RO IE BOE AU, 10T ELRERS SRS AR AT
REI I BCRREOE A (1 + 8 (€))7 1 Jacobi ¥ 54 R X i

[REiF] HEA F I Jacobi MR pREL; #4E Klein — Gordon — Schrodinger J5 72

[hES2ES] 0411.1 [ CHk#RERD] A

New Solutions for Nonlinear Partial Differential Equations Using
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Abstract: The extended F-expansion (or mapping) method is presented to construct exact solutions to
some nonlinear partial differential equations (PDEs). It was shown that not only integer exponential Jacobi el-
liptic function solutions, but also fractional exponential combined Jacobi elliptic function of the form
(1 +68f (&))" solutions were obtained.

Key words: extended F-expansion method; Jacobi elliptic functions; coupled Klein-Gordon-

Schridinger equations

0 38

LM R R Z ALY IR R T, LA, SRARARLAEY BT R RS i i 2 1R
A BT RE. fEd EJUHER ) B ENTRRE T R & A Y I ke K AR 2o vk B i RS
fik, todn, RECSHEY . Backlund 2822 | Darboux 22 | #KT Painleve FEJFEEM! | Hirota RZk 1
RPN IERR - AR U E Y R EGE T PO ER S 0, AR ABTRIN, MR BR L (A0 Ja-
cobi W[F PRELFN Weierstrass W [B B 455 ) SAEL MMM A EH WM R ™. mH, #F
GEI B IRE AR ARSIy AW B bR T AR TR T R R AL K 1 WS R RO AT LISR AR Ja-
cobi WiIR BRELR, IT HAEMPRIE L0 N W] 40 BISRAT 5 R A RS RN = A sR B . A SO AL i —Fh 4k
R ) I B R T 1k , FHH TR 8519 Klein — Gordon — Schrodinger (K -G -S) TR

[WFsHHEA] 2014 -09 — 12 [{&E AHA] 2014 - 10 - 28
[HEWB] RS AR EAEWIIHE (2007]0202) ; £X£ K% ZIESTHE (C60705)
[EE®N] Merd: (1977—), 5B, Pl 14, ETNF IS BB R i oT.



- 388 - TFRR A (HRBERRD 5520 %

1 RS RIFE
e I N

Flu,u, u u,u e, o, u ) = 0. (1)
e BE LTI T .
u(x,y,z,t) = u(€),& = ax + &y + kz + At, (2)
WFRE (1) AR NARLAME R o T
F(u,uf,u&,uﬁ,---) = 0. (3)

B (3) #B PRI,
W(E) = ay+ XSO @) + b1+ (6. )

Hrhay,a;,b,,8(8#0) NIFERREG n k)7 885 e B 2 P S O0URN B s B Al e P 2 ke 5 1Y)
FEUATHEL; £(€) TR LT IE A Jacobi R[5 J7 72 .

L2E) = b (E)2 +af* (&) +r, (5)
Hrba, b, r 224, JFHARIMRBAS, £(€) XIEARFR Jacobi # B pR%L.

FIEFR (5), X (4) AR (3), WHR (3) MARFELNA R (& HEm.
JIFHAZW AN AEBNE, IHEEA X, ,a,,b, ,a,e,k, A FSHHRRA. KFX T RRAE
FE, IFHEBAFMNSE (a,b,r) , BRI (1) BRFEIE MG E REoR, HA s Jacobi
W 1530 R 5 1) R BSCRE R BOE 2 A1 Jacobi A (B bR 2K 1Y 70 BURE 8 BUE UM, eAh, 5 SR 15 pR 2500 AR AL
m— 18 m—0 W, W5 pRE I 1R A OB eRSCR = ff pR s, XA Rl LA W] I 45 31045 DG T R I 9K
ST R = ek SR B A

2 HRHBRGHER A
#1451 Klein — Gordon — Schrédinger mnr.
0/t + VW + pWd =0, (6)
PP/t - VD + )’ D -p |P|? =0. (7)
PO RA R RS bR B T S P AR RN TN B R, Hib, R T EREY); ¢ &
IR BbR R SERE w N p SRR T B A A R A, AR R IR V2 = 97/007 +
0*/dy + 9°/07 .
HT RN, FORITEE (6) . (7) BOTTUME, AR AR,
V= U(é)e", @ = V(§), (8)
Hi . & =x+ey+dz+et ;g =px+qy + Rz +st. XFEHFE (6). (7) ZRHUTAHE D .
BU" (&) -yU(E) +pUE)V(E) =0,
(e =BYV'(£) +wV(€) -pU(€) =0, (9)
e+2(p+qc+dR) =0,
,HQEF',B =1+ +d 5 Y =s+p2 +q2 + R ,sﬁf#%ﬂ‘]ﬁ'%[
MRAEH R R MR 2, MR R

U@>:%+if%@w%ﬂa+%0+w%@Wﬂ, (10)

V(&) = by + foi’l(f)(bZi_Lf(f) + by, (1 +87(£)"), (11)

n LTS B S 800 U7 (&) R V(&) AR U(€) V(E) F U (&) e, BAEn 15
n=1=2, NEHE (9) BKERMERN.
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U(E) = ay +a,f(€) +a,(1 +82(£))7 +ayf’ (&) +af(é)(1 +8(£))"”, (12)
V(E) = by + b,f(E) +by(1 +82(6))" + byf2(€) + buf(€) (1 +8f2(6))"?, (13)
Hob, f8) WRITFE (5); ay,a,,a0,a5,a,,by,b, by, by by F1 8 FTFEEREL
1 (12), (13) fRAFE (9), HHisHFEE (5) FifkAX &) Mrkd. &5, 20s
BITTFRE L1(E) (1 + 82 (&) (i =0,1,2,---,j =0,1) BERBNE, A[LISRE XA ERE o, a,,
ay,as,a,,by,b, by by b, B,y KNS FAREITU R, RP.
2(a2( -y + 180 +Pbo) +pa0b2) =0,
28°(a, (3B +pby) +payb,) =0,
2(2rBa, + ay(—y +pby) +payb,) =0,

(14)

33 O R R —SE g .

. a, = 0,a, =+ 3 VbBB-¢)/p,a, = 0,a, = 0,a, =F bB(4a(e’ - B) + u)/
20 /BB - ) b, =0,b, =-3bB/p,b, =0,b, =0,b, =B(4a(e® —B) +u*0/(2p(B-¢>)),y = u’p/
(B-e), K. a,b,r MITEEE; B, e HELIT XA,

{e+2(p+qc+dR) =0,
-8(2d° =3br) (e’ =B)* +u* =0,

X, p,q,c,d 1R MEEFE. X455k [17] M.

B a, =+3 VBB -¢)/(2p5),a, =+3 SbBB-¢)/(2p),a, = 0,a, = 0,a, =
FoB((a+3r8) (e =B) +u>)/(2p Vb B(B -¢*) ) ,b, =3b8/2p5,b, =-3bB/p,b, =0,b, =0,b, =
B(B —e*)(3b —8ad) +2B8u*/(46p(B —€*)) ,y =B/ (B -, Horf a,b,r MIEEHE, B, e, 8
T RR:

(15)

e+2(p+q+dR) =0, (16)
b+25(r6-a) =0, (17)
(& - B)*(336° - 96abd + 64a°8%) — 45" = 0, (18)

XH p,q,c,d F1 R WL EHEL

B a, =+ 3 VBBB-e)/(206),a, =x3 JbBB-e)/(2p),a, = 0,a, = 0,q, =
FoB((a +3r8) (e =B) +u>)/(2p Vb B(B -€) ) ,b, =-3bB/(2p8) by =-3bB8/p,b, =0,b, =0,
by = (B(B—¢*)(3b —8ad) +2B5u’/(45p(B —¢€*)) ,y = wW’B/(B—e*), HHa,b,r IERHAL, B,
e, 8 WRKARNX (16) —3L (18).

HTRERL, RS ARG, EESEAEG e =2m" -1 b =-2m" ;r=1-m’, 4
f&) = en(&). MIEXFRKX (17), TS =-18HF S = m*/(1 -m®) . [, ZEXLRAXy =5+
pP+¢ + R, JFEIRRA (16) M (18), WA (6) MY—LLdgfiff. 46 = -1 W, 7]
W (x,y,2,0) = (2B((5m* =4)(B-¢") —p*) /(20 VB(B =€) F3m’ /B(B —¢") cn’(x +cy +
dz +et)/p F i3m’ ch(x +ey+dz+et)sn(x+cy+dz+et) )ei“’“"”&*(B'“z/ﬁfez7”27"2*2)')/p,CD1 (x,
y,z,t) = (5m*> —=4)B(B -¢*) - Bu’/(2p(e’ =B) +3Bm* cn’(x + ¢y +dz + et)/p + i3m’Ben(x + ¢y +
dz +et)sn(x +cy +dz +et)/p, HFHE sn* (&) +en’(€) =1, HB =1+ +d ,e =-2(p +qc +
dR) , c,d,p,q 1 R HEREHE, m 2HE, JFHWE KRR

(16 —16m> + m*) (& =B)> —u' =0. (19)
Me = m/(1 —m?) B, W15, W (x,y,2,t) = (£B((5m> =1)(B-¢) —u*)/(2p JB(B-¢)) F
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3m’ mcnz(x +cy +dz +et)/p F 3m mcn(x +cy +dz +et)dn(x + cy + dz +
et))ei(”“qym“(B“Z/B_"Z_I’z_qz_Rz)’)/p,@2(x,y,z,t) =—(5m* -1)B(* -B) +Bu’/(2p(e* —=B) +3Bm” en’ (x +
ey +dz +et)/p =3mBen(x +cy +dz +et)dn(x + ¢y +dz +et)/p, HtpHFIERA m* en® (&) + (1 - m®) =
do® (&), BB =1+ +d ,e =-2(p +qc+dR) ,c,d,p,qg MR MAEEHE, m MEE, JHHHLE
LT R&:
(1 +14m*> + m*) (e =B)* —u* = 0. (20)
MEFESHHa =m> +1/2 ,b=-1/2 ,r == (1 =m*) /40, WA f(€) = men(€) +dn(é) , W&
2R (17), AfE6 =-1/(1 —m)* 8iES =-1/(1 +m)* . RNHEy =s+p> +¢* + R, BHX
3 (16) A1 (18), WA (6) WI—LLREHAF: M6 = - 1/(1 —m)” W, W1 ¥ (x,y,2,0) =
(= (5+m(6+5m))B(B-¢) —48u>)/(8p VB(B -¢)) T3 VBB -¢") (men(x +cy +dz +et)/(4p) =
dn(x +cy +dz+et))” Fi3(1 —m) mmcn(x+cy+dz+et) tdn(x +cy +dz+et))[1 -1/
(1 =m)*(men(x +cy +dz+et) dn(x +cy +dz +et))’] l/2(3"(”'“(””?”(B'“Z/ﬁ*ez)7"27"27)?2)”/(4p) , D, (x,y,
z,0) = (5 +m(6 +5m))B(B—-¢") —4Bu’/(8p(e’ =B)) +3B(men(x +cy +dz +et) £dn(x +cy +dz +
et))/4p + i3B(1 —m) (men(x +cy +dz +et) xdn(x +cy +dz +et))/(4p)[1 =1/(1 = m)’men(x +
ey +dz+et) £dn(x +ey +dz+et))’ ]/ (4p), B =1+ +d® ,e ==2(p +qc+dR) ,c,d,p,
q MR AEERE, m WEE, JFHIECR.
(1 +m(60 + m(134 + m(60 +m)))) (e’ —B)* —16u* = 0. (21)
M8 =-1/(1 + m)” B, W15, W, (x,y,z,t) = (= (5 +m( -6 +5m))B(B - &) — 4Bu>)/
(8p W) ¥3 m(mcn(x +ey +dz +et)/(4p) £dn(x +cy +dz +et))” Fi3(1 +
m) VBB —e) (men(x +cy +dz +et) dn(x +cy +dz +et))[1 =1/(1 + m)*(men(x + ¢y +dz +et) +
dn(x + ¢y + dz +et)?) "2 |/ s BB ==F00 145y P (x,y,z,t) = (5 +m( =6 +5m))B(B—-e*) —
4>/ (8p(e® = B) +3Bmen(x +cy +dz +et) = dn(x + ¢y +dz +et))>/(4p) +38(1 + m) (men(x +
ey +dz+et) xdn(x +cy +dz +et))(1 =1/(1 + m)*(men(x + ¢y +dz +et) = dn(x + ¢y + dz +
et)) 2/ (4p). KB =1+ +d> ,e ==2(p +qc +dR) , ¢,d,p,q FI R WATEFE, m WEE, 7
HW LI AR
(1 +m(=60 +m(134 + m( =60 +m)))) (e —B)* - 164" = 0. (22)
LB g iRk, Mk (5) ARMSEA (a,b,r) B, SATDAAREELE TR (1) AR
FAYHY Jacobi A I5H bR AN M, A 45 B RCR 4R BUE U0 Jacobi M (B bR £5 i F1IX R 20 BUREFE AL (1 +
82 (&))"? K Jacobi MBI R, BEAN, MFEC m — 1 Flm — 0 B, Jacobi #ilE &% 5 iR 1L A
XU BRSO = AR R, XRE AT R b0 531145 38 2P A ) 9IS T8 A 0 = R 280 A e

3 4Eig

ASCEBRE TR I, HHTRAEME K -G -S . WFREREYN, s %
AT LIS BB T8 BOE 200 Jacobi MR R, TRIRHA ] ISR (1 + 877 (&))" BEk
FARBIE 20 Jacobi 1 5 pR £

[ &% Xk ]
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