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YYY JL.A
olk_/;k == 0]:=1; 6[k_/;k # 0]:=0;
d[h-/sh == 0]:=1;6[h_/;h # 0:=0;
§[k_, h]:=0[k]o[h]
U[k_,0]:=6[k] + [k — 1]
Ulk_h_|:=
1 k h—1
E*((1+k)U[1+k,—1+h]+;§6[r—1,h—1—s]*(k—r+1)U[k—r+1,s]+

Zf:ozfgézﬁgézﬁ;é‘lﬁ*6[r—2,h—1—s—p]*<k—r—t+2>*<k—r—t+
s)!

D« Ulk—r—1t+2,p])

Collect[Sum [U[m, n]z™t", {n, 0,4}, {m,0,4}], z]

Collect[Series [e! * (1 + z), {z,0,4},{t,0,4}], 2]
FYY Jle

dlk-/sk == 0]:=1; 6[k-/sk # 0]:=0;
3[k_, h_, m ]:=d[k]8[h)6[m]

Ulk_h_,0]:=6[h]6[k — 1];

{U[0,0,0],U[1,0,0],U[2,0,0],U[3,0,0],U[4,0,0],U[5,0,0},U[6,0,0] }
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DWUk+1,h+1,m—1]+
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Sum[U|[m, n, z|a™y"t*,{m, 0,3}, {n,0,3},{z,0,3}]

Series[z * €', {x,0,4}, {t,0,4}]

Pl 515 ol
RN JLA

Clear[f, g,U, z, k,7];

glk_,x] : glk,x] =

(=D[Uk—1,z|,z] —=Sum[U[k —r —1,z|D[U][r, z], z], {r,0,k — 1} + Sum[U[k — 1 —r, z]
DU|[r,z|,{x,3}],{r, 0,k — 1}| + 3Sum[D[U[k — 1 — r,z], 2| D[U[r, x|, z, x|, {r,0, k —
1}])//Simplify

U[0,x]=Exp|[21 * z]

Ulk_,0]:= (2

{U[0,0],U[1,0],U[2,0],U[3,0],U[4,0]}

eq:=U[k,x]-D[U[k,x] x,x]==1/k g[k,x];

g [1x]

m [k J:=DSolve[y[x]-y”"[x]==1/k g[kx],y[x].x]
m(1]

26:1:/2

U[l,x]:=- 5

Ulk_,1]:= _?2 * %

ujo, 1], U[1, 1], U[2, 1], U[3, 1]
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U[k,,3].—— g * T

{U[0,3],U[1,3],U[2,3],U[3,3]}

ml[4]
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4 —
k
4 ()
U[k,,4].—— g * T

{U[0,4],U[1,4],U[2,4],U[3,4]}
s=Collect [Sum [U[k:, hlzkt" {k,0,3}, {h,0, 3}} ,t]

k=Normal [Series [Exp [% * T — % * t} ,{x,0,3},{t,0, 3}]]
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VY0 JL.A

TrigToExp [TrigExpand [3 * A = Sinh[1/2(z + y)]?] ]

dk-/;k == 0]:=1;d[k_/;k # 0]:=0;
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:YY.0 Lo

TrigToExp [TrigEXpand [ %Sinh s+ y)}”

-h-0= \[\/_< kIh) A (%);!i(z!%)h>

Collect[Sum [U[m, n, 0]lz™y™, {m, 0,3}, {n,0,3}], \]
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Collect[Sum [U[m, n, 1]a™y"t,{m,0,3},{n,0,3}], \]

Collect[Sum [U[m, n, 2|a™y"t%, {m, 0,3}, {n,0,3}], ]

Collect [Series [ %Sinh [%(.% +y— )\t)} ,{z,0,3},{y,0,3},{t,0, 3}] AN, t}}

SRR

l:

3
Series {5—1—%*,/%(—Q*Tanh[%*w/%*(x—l—ﬂ)} +11*Tanh[%*1/%*(x+12)] ),

{x,0,20}//N
Ulk_,0]:=SeriesCoefficient[l,k]
N[{U[0,0],U[1,0],U[2,0],U[3,0],U[4,0] }]

Ulk_h_]:=
(= Sy S k=) ULk —r, sJUTr, ~1 4 h—s] —~ (1K) 2+ KU T2+ £, ~1+4 )
D0 R)@ 4+ R)G+ R+ KU+, —1+ ).

N[{U]0,1],U[1,1],U[2,1],U[3,1],U[4,1]}]
N[{U]0,2],U[1,2],U[2,2],U[3,2],U[4,2] }]

N[Collect [Sum [U[m, n]z™t",{m,0,6},{n,0,3}],1]]

Collect[Series [5 + 2/ 15 <—9 * Tanh [% % 4/18 * (x — 5t + 12)| 4 11 x Tanh [% RVE T
(z — 5t +12)3 {¢,0,5},{z,0,5},t]//N

YYS s

[ —
Series [15 —15 (Tanh [1 % (2 +10)] + Tanh [1 « (z + 10)]2 — Tanh [1 * (z + 10)}3> :
{z,0,20}//N
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Abstract

In this thesis, we first introduce the partial differential Equations of the first and
second orders; then we express differential transform method for linear and nonlin-
ear functions. We show the efficiency of the proposed method by several numerical
examples. Finally, the Fokker-Plank Equation, the Zakharov- Kuznetsov equation
and Kuramoto-Sivashinsky equation are solved by the differential transform method.
the Fornberg-Whitham equation is also solved by the Reduced differential transform
method.

Keywords:  Partial equation, Differential transform method, Inverse differential
transform, Ezact solution, Close form.



Shahrood University of Technology
Facualty of Mathematical Science

Department of Mathematics

M.s Thesis

Solving a class of Partial Differential Equation’'s
using Differential Transforms Method

By:

Saeideh Hesam

Supervisors:
Dr. Jafar Fathali
Dr. Alireza Nazemi
Adviser:

Mr. Farokh Forohande

17 September 2011





