Journal of AL-Qadisiyah for computer science and mathematics Vol.9 No.2 Year 2017
ISSN (Print): 2074 — 0204 ISSN (Online): 2521 — 3504

Math Page 88 - 93 Ali .H/Alaa .S/Hassan .N

Integration of the Al-Tememe Transformation To find the Inverse of
Transformation And Solving Some LODEs With (1.C)

Ali Hassan Mohammed Alaa Saleh Hadi Hassan Nadem Rasoul
University of Kufa Al - Batul Secondary School University of Kufa
College of Education for Girls in Wasit College of Computer
of Women Governorate Science and Math
Department of Mathematics Department of Mathematics
Abass85@yahoo.com alaasalh.hadi@gmail.com Hassan.nadem.rasoul@gmail.com
Recived : 20\4\2015 Revised : 14\3\2017 Accepted : 14\9\2017
Abstract:

Our aim in this paper is to find the integration of Al-Tememe (7") transformation to help us in finding ( 7~1) for
some functions without using of partition method and solve linear ordinary differential equations (LODES) with
variable coefficients by using (I.C) .

Mathematical subject classification:

Introduction: Definition 2: [2]

We will use the new idea exists in [3] to find the . .
Al-Tememe transformation for the function

integration of Al-Tememe transformation so it will . . L
f(x);x > 1is defined by the following integral :

give us the ability to find (7~1) by new method for

[oe]

some functions. TIf 0l = fl x7P f(x)dx = F(p)
Basic definitions and concepts : Such that this integral is convergent , p is positive
Definition 1: [1] constant.

Let f is defind function at a period (a,b) then the Property 1: [2]

integral transformation for f whose it's symbol F(p) is Al-Tememe transformation is characterized by the

defined as : linear property, that is:

b
F(p) = f k(p, x)f (x)dx, T[Af(x) + Bg(x)] = AT[f(x)] + BT [g(x)] ,

] ) ] . Where A,B are constants ,the functions f(x) ,
Where k is a fixed function of two variables x and
. g(x) aredefined when x> 1.
p , called the kernel of the transformation, and a, b are
_ ] Al-Tememe transform of some fundamental
real numbers or +co , such that the integral above
functions are given in table(1) [2] :

converges. .
g From Al-Tememe definition and the above table, we

get:
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Theoreml:

If 7[f(x)]= F(p) and a
Tlx~%f(x)] = F(p + a) .see [2]
Definition 3: [2]

Let f(x) be a function where (x >1) and
T[f(x)] = F(p), f(x) is said to be an inverse for the
Al-Tememe
THF@P)] = f(x)
transformation to the original function.

Property 2: [2]

If THE® ] = (), THRE® ] =
£00,..., THE,(p) ] = f,(x) and ay,ay,..,a, are
constants then,

T ayFi(p) + ayFy(p) + -+ + anFy(p)]
= a1 f1(x) + azfolx) + -
+ anf(x)

is constant, then

transformation  and  written  as

, where 771  returns the

Theorem 2: [2]
If the function f(x) is defined for x > 1 and its
derivatives f ™ (x), f @ (x), ..., f ™ (x) are exist then:
TP )] =) - (p -n)f "2 (1) - -
—@-np-n-1)..@
-2)f(M+ @ -n!F(p)
Definition 4 : [4]

A function f(x) is piecewise continuous on an
interval [a, b] if the interval can be partitioned by a
finite number of points a = x;, <x; << x, =
b such that:

1. f(x) is continuous on each subinterval (x;, x;,), for
i=1012..,n-1

2. The function f has jump discontinuity at x; , thus

lim+f(x) <o,i=0,1,2,..,n—1; | lim_f(x)|
XX

X—X;
< o0, i=2012..,n
Note: A function is piecewise continuous on [0, o) if it

is piecewise continuous in [0, 4] forallA > 0
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Integration of the Laplace Transform [3]

If f is piecewise continuous function on [0, co] of

exponential order @ = 0, and :
9@ = [ fwdu = Llgx)] =

%L[f(x)]; p positive number.

= 900 = [ fadu=r7 [@]

Integration of Al-Tememe transforms:

In ordinary differential equations it is also necessary
to compute Al-Tememe transform of an integral.
By the same method we can derive similar law to
find a 7 for some functions:
Consider, g = [ fwdu ;
fx)
Tofind T[g(x)]

g'(x) =

(oo}

+ Tlg(0)] = f xPg(x)dx
1

—-p+1

« gl = 9|}

1
-p+1

-p+1

foox‘p“ - f(x)dx

1 (o]
=O+—J x x"Pf(x)dx
p—1J; !

1
= Tg()] = FT[x'f(x)] ;p>1

By take 7~ to both sides we get :

gx)=T7"1

1
pTl'T[x'f(x)]l

Tl - x
R M [%] = Jl f(w)du=g(x)m.
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Example 1: To find

I3
-D@-5)
We note that,
1
-1 1 ] — T_l /(p — 5)
(r—D@-5 -1

= -1 —T(x4) ] =

oD
Applying the previous relation we get :

TG x?)
-1

[T(x x3)] ff(u)du

u4—
= f 3du =
1 4

Example 2: To find

X

1
4

X
4
1

_1 1
[(p - D@+2)(P-3)
We note that,

1
[(p -D@+2)(P-3)

1
/(p+2><p—3)‘

= T_l

-1

. 1 _ s s
"p+DP-3) ®+2) (»-3)

L
| /+2)(p-3)
-1

= T_l

-1

T(—l/s x 3+ 1/5 xz)‘

Applying the previous relation we get :

Tl (Y52 + Y5x)]

-1
= fx(_l/s u™t+ 1/5 u)du

1/15x 3 4

= T_l

= jle(u)du

1

= (y5u™ + Yyoud)|] +Y10% — ¢

Example 3: To find

1 ]
We note that,
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2
_ 1| =22 +4
e TRy

2
| =2rTa
-1

—1/271 [T[x :

sin(2 In x)]
-1 ]
Applying the previous relation we get :
Tlx - sin(2 ln x)]
-1 ]

1/2T‘1[ =1/2fxf(u)du

X
= 1/2[ sin(2lnu) du
1

X
f sin(2 lnu) du
1
=usin(2lnu) |)1C
X
— 2] cos(2lnu) du
1
=xsin(2lnx) —

x
— Z(u cos(2 lnu) | 1

X
+ 2] sin(2 lnu) du)
1
=xsin(2inx) —2[x cos(2Inx) — 1]

X
-4 f sin(2 lnu) du
1

X
= 5 f sin(2 lnu) du
1

=xsin(2Inx) —2x cos(2Inx)

+2

X
J sin(2 Inu) du
1

1
=z [x sin(2 In x) — 2x cos(2 In x)
+ 2]

X
so, 1/2[ sin(2 lnu) du
1

=10 — [x sin(2 In x)

—2xcos(2Inx) + 2]

R
) (- DI - 2)? +4]
1 .
= E[x sin(2 In x)

—2x cos(2Inx) + 2]
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Example 4 : To find

1 p+2 ]
(r+1)° -
We note that,
. p+2 ]
(p+13-

_:7"—1 p+2
- [[(p +1D)=2][(p+1D2+2(p+1) +4]]

[ (»+2)
@P-D@E*+4p+7)

p+2

p+2
(p+2)2+(x/§)2|
-1 ‘

[T [x3cos(V3in x)]
i -1
[T[x - x~*cos(v3inx)|

@-D[@+22+ (@)2]]

-1
= fxf(u)du
1

By applying the previous relation we get :

_— [T[x - x"*cos(V3In x)]]
-1

X
= f u™* cos (\/§ln u) du
1

=—-1/3u"3cos(V3ln u) |)1C

1 X

u~*sin (V3inu) du
V3, ( )

= —1/3x"3cos(V3In x)

+1/3——f * sin (\/§lnu)du

|
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=—-1/3x"3cos(V3lnx) +1/3

1 [-u™® x
_E[ 3 sm(\/glnu) |1
+ % fxu_4 cos (\/gln u) du]
1
= —1/3x"3cos(V3In x)

1
ﬁx_3sin(\/§ln x)
1

X
— §J- u_4cos(\/§ln u) du
1

+1/3+

4 X
= §J- u‘4cos(\/§ln u) du
1
= —1/3x"3cos(V3In x)

1
+1/3 +——x3sin(+3lnx
/ 3V3 ( )

X
fu“*cos(x/?lnu) du
1
1 1
— 1,3 -
=3 cos(\/glnx)+4

1
+ mx“sin(\@ln x)

1 1
=2 [1 + ﬁx*sin(\/?ln x)

- x‘3cos(\/§ln x)]

Example 5: To solve the differential equation:
xy' —2y=Inx ;y(1) =0

We take Al-Tememe transformation to both sides of

above by Th.2 and Table(1) :

1
-y +@-DTW) -27Q) = ®-1)2
1

_ 1 _Teo-30-1

T ===~ -1
1
_Nlo-27-1
-1
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So,

T[x.sinh(lnx)]
-1
After taking 7~ to both sides we get:
T[x.sinh(lnx)]

-1 ]

Ty =

y=T*[

= fxf(u)du = fxsinh(lnu) du

nu __ e —lnu 1

v sinh(lnu) = — = E(u —u

X 1 u2
inh(l du=—-—-1
flsm (lnu) du 2<2 nu)1

=y=1/,x2-1/,mx-1/,
Example 6: To solve the differential equation:

X

xty" —xy'=x*;y'(1) =0,y(1) =2
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T2y =T (xy') = T(x*)
-y -y D@-2)+@-2)@-DTQ) +y1)

1
—(p—l)T(y)=(p_3)
1
(P—3)(P—1)T(J/)=m
1
_ 1 _ /(p—3)2
T = -De-97" -1

After taking 7! to both sides we get:

1

-1 -1

= fxf(u)du =fxulnudu

X

2 4

1

x 1 1
J ulnudu = <—u2 Inu ——u2>
1

We take Al-Tememe transformation to both sides of 1, 1, 1
=-x‘lnx——-x°+—
above : 2 4 4
12, 1,1
f—1 = — [ — —
y=oxilnx— x4
ID Function , £ (x) F(p) = wx-pf(x)dx = T[f ()] Regional of
7 1 convergence
k
1 k; k = constant pTl p>1
2 | * €R : >n+1
x", n T D) p>n
1
3 Inx - - >1
(p-1)? p
1
4 x"Ilnx,n€R - - Sn+1
[p—(n+ ]2 4
a
) sin (alnx) O p>1
6 ! p-1 L
cos (a In x) ST p>
a
7 sinh (a In x) G- - p—1]>a
8 h(al p_1 .
cosh (alnx) TS p-1>a

Table (1) [2].
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