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Abstract :
In this work ,we introdce new integral transformation which will call it by Albazy
Altememe transform defined by the following integral:

HA[f(x)] = (‘:3 J, nx)™ f(x) dx ; ne z*
Also , introducing the properties ,theorems and transformations of the constant functions
,JJogarithm functions and other functions . Studying how we can find the inverse of this

transformation.
1. Introduction:

In recent years, many integral transformations have appeared for the researcher Ali Hassan
Mohammad, including the AL-tememe transformation [2], as well as the transformation of Al-
Zughair [3] , the expansion of Al-Zughair [4], and the extension of Al-Zughair transformation
[5], in addition the transformations of Batoor Al-Tememe ,Batoor Al-Zaghair, Kuffi Al-
Tememe, and Kuffi Al-Zughair[6].

In our research, we introduced a new transformation that we called Al-Bazy Al-Tememe
transformation, which formulated:

HA[f(x)]=(_n;')n fol (Inx)™ f(x)dx;n € z*

All these conversions are used to solve different types of ordinary and partial differential
equations, as well as integral equations.

We can see the Gabriel Nagy in [1] presented the integral transformation. Let f is defined

function on interval (a, b)then the integral transformation for f whose symbol F(p) is
defined as :

b
F(p) = f k(p,x) f()dx

Where k is a constant function of two varibles, called the kernel of the transformation,
and a, b are real numbers or +oo ,such that the above integral converges.
2. Main Results.

In this section we will introduce some of important definition and theorems about new
transform for the function f(x). In the above section we presented some of work the relation
with my transform.

Definition 2.1.
Let f(x) be a function, the Albazy Altememe transform for the function f(x) ,is defined by

the following
HAIF@)] = S5 [ (no" f@dxn € 2+

n!
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(

where — %')n (Inx)™ is kernel of Albazy Altememe transform such that this integral is

converge.
Proposition 2.2.
Suppose that f(x) and g(x) are functions defined where x € (0,1], where B; ,B, are
constants, then
HA[B,F (x) £ B, g(x)] = B{HA [f(x)] + B, HA [g(x)]
Proof:

(— )"

HA[B,f (x) + B, g(x)] = f (By(Inx)" f(x)dx + B, (Inx)" g(x)dx)

1
1"
= ( n!) [J B; (Inx)™ f(x) dx if B, (Inx)™ g(x)dx
0

0

1 1
_1 n _1 n

1 ( n') J(lnx)"f(x) dxiBz( n') J(lnx)” g(x)dx

0

= BiHA[f (x)] £ BHA[g(x)].

Theorem 2.3.
Let f(x) be a function, the Albazy Altememe for some fundamental functions are given in
below table:

f(x) HA[f (x)] = &2 fGO)dx;n€ z*
1 1
(Inx) —(nt1)
-1 1
(Inx) -
(Inx)® (—11)1_7M(n+a)! a€ z*
(Inx)~¢ - 1)n a(n a)! a€ z*
sinhInilnx —(n+ 1) !
2 2n
coshilnlnx —(n+ 1) !
2 2n
sinhalnlnx - 1) —(nta)l — 1)_a(n a)! a€ z*
coshalnlInx - 1) S+ a)! + ¢ (n a)! a€ z*
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1
X 2n+1
xz 3n1+1
a 1 +
X m aE z
X% (a)n+1 a€ zt
(a+ )+t
x5 (b)n+1 a&b € z*
(a + b)n+l
Proofs:
1
1.HAQ1) = (_1) f(lnx)” (1) dx
_ (1 )" n_
= — nl(-D" =1
2.HA((Inx) = (_711')71 f (Inx)" (Inx) dx
( 1)“ f(lnx)”“ dx
(— )"

[(Inx)"* x| — (n+ 1)f (Inx)™ - xdx]

—(—! (~(+ 1D [, tnx)" dx)= u (~1)" (n + 1)!
=—(-1*"(n+ D=—(mn+1)

3. HA((nx)™) =S5 [ (tnx)® (Inx) ™" dx
%f; Inx)" 1! dx

L0 —pynt (- 1)t

—(—1)2n EDmDl_ (ol 1

n! nn-1)! T on

4. HA((Inx)®) = X [F tn )™ (Inx)® dx

=7 ” f) nx)™adx
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=D [(Inx)™e x|} — folx (n+ a) (Inx)"*te-1 %dx]

n!
— 0 o) ) (nx)ret dx

— (pm*t n+a-1 ,.1 1 n+a-2 1
=-——(nta)[ (Inx) xlp = [yx(m+a—1)(nx) —dx |

1

n+2
=L(n+a)(n+a—1) J (Inx)"*a=2 dx

_1\n+a
= %(nﬂLa)!

5. HA((nx)™) = X [ (Inor (Inx) ™ dx

=50 [ (Inx)mdx

="

n!

[(Inx)"™x[3-f, x (n — @) (Inx)"9"* ~dx ]

n+1
_ T ) (n—a)f(lnx)"aldx
( )n+1 ! 1
=—(n—a)[(lnx)" a1 x|} fx(n—a—1)(lnx)"_a_2 —dx
J x
( )n+2

=————m-a)(n—a-—-1) f (Inx)""*2 dx ]

(1)7’10.

(n—a)!

(1)

6. HA(sinhInlnx) = f (Inx)" (sinh Inlnx) dx

—yn 1 Inx) — (Inx)~*
:(n') J(lnx)"(nx) Z(nx) dx
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n 1
( 1) [f (Inx)"+1 dx—f (Inx)" 1 dx]

_ P +1) DT (- (et Dn! " (n—1)!
B 2n! 2n! - 2n! 2n!
—(n+ 1)n! (n—-1)! _—(n+1)+ 1
2n! 2n(n—1)! 2 2n
7.HA(coshinlnx) = D coshinlnx dx
—_1\n -1
:( nl!) J-01 (ln x)n (In x)+;ln x) dx
— [f (Inx)™*1 dx+f (Inx)™1 dx]
D™ e+ D+ (D)™ (= 1)1

_ (—1)2n+1 (n+1)!_'_(—1)2"_1 (n—-1)!

2n! 2n!
_ —(n+1D)n! (n-1)! _ —-(n+1) 1
2n! 2n(n-1)! 2 2n

8.HA(sinhalnlnx) = 1) f (Inx)™ (sinhalnlnx) dx

—_1\n 1 a _ -a
:( 1) f(lnx)" (Inx) 2(lnx) .

L7 [fol(ln x)"e dx — fol(ln X))@ dx]

2n!

— (_1)71 n+a n-a
= [D™"(+a)! =(=D)"*(n - a)!]

2n!
(-1)?n+e (-nne -v? (Gt Vi
——( +a)' - T(n—a)!=w(n+a)!—7(n—a)!

9. HA(coshalninx) = 1) f (Inx)"coshalninx dx

1)nf (ln )n (lnx)a+(lnx) a dx

- Lo [f (In )™ dx + [ (Inx)"~* dx|

B 2n!
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_ =" [(=D™n+a)! +(-1D)"*(n—a)!]
2n! - |
=L 1) St a)/+ (n a)!

10.HA(x)= :3 fo (lnx)"xdx

If n=1
- [fo1 (Inx) x dx]
2 1 01 1 1,1 1 2 171
[0 Tl = 5 fo#* fdxl == (=3 [y xdx] =5 15 131 =3[ 5]
_ 1
22
If n=2

Z%fol (Inx)? x dx

~L[nx? Zp5 =2 [Pa? 2(nx) 2dx) =L [} (nox dx

- =131"%

If n=3

———f (Inx)3x dx

— 2 [nx)® L5 -1 (12230002 2dx] =(3) [ (n0)? xdx] <) [ 3]
So, HA(x) = [ L

2n+1

Il
—
ey
o)}
[S—)

Il
R|=

n+1
ol

ILHAG®?) =S5 1 (tnxnx? dx

If n=1

=— fl (Inx) x? dx

=~ [n2) T 1 =3y x5 dx]

= - [—gfolxz dx] :; [7|o]=§ [&] = §=3i2

If n=2

= 2 [P xdx= 3 [(nx)? S 5 =21 (nx) 2x® dx] (=) [ (Inx) x? dx -
1

(‘)[ |=5 =5

If n=3

1
1
-3 f(lnx)3x2 dx
) 0

==l b~ 1 30 L dx]=() f; (0 dx]=Q)[7] =

1 1

[5:]= 3
So, HA (x?) = [—

1_1
]n+ 3n+1

2+1
12.HA(x*) = -k 1) f (Inx)"x*dx ; a€ z*
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If n=1
=— fl (lnx) x% dx
1 1
——[(ln x) — |0 — fo X — dx]
_ 1 _ 1 _ 1
T a+1 fO x4 a+1 (a+1 | ) (a+1)2
If n=2
_1 1 2 x@
== f (Inx) dx
ati 1
== [(lnx)2 x? R Oxa+12(lnx) —dx]
L - 12 _

B ( a+1) f (lTl x) x dx = (a+1 ) [a+1] (a+1)3
If n=3
———f (Inx)3 x%dx

(lnx)3—+ 13 — i ' x3*13(Inx)? = dx ]
—(— \( — 2 x@ = 1

( )( a+1) f (ln X) dx = (a+1) [a+1] (a+1)*
xE dx ;a€ z*t

If n=1
1 1
=—J, (Inx)xzdx

1

xat? 1 1 1.1 1 1 1
=—1[ (Inx) T, 13 -1 fo xa“;dx]=Efo xa dx
a a

1

T+a 1, |0] 1+a [1+a] Py
= ot (1+a)

If n=2
=1 (Inx)2 x7 dx
21J0

+1

== [(nx)? ":H k- _iﬂ fy et 2(Inx) dx] =(— =) [ (Inx) xadoxc= (=) [F=]2 =

1+a

a3
(1+a)3

If n=3
———f (Inx)3 xa dx

1
3"“

— 1 nx)? T b - [0 3n)? L ]

=(2)( )5 rey e e (1) P = 5

In general
HA( xla) — [L]n+1 -a€ zt

14. HA( xp) = &2 ” E2 [ Fnx)" xb dx
If n=1
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a 1 1 1 a
——f (Inx) xb dx = — (lnx) ——f 5+ - J, xb dx
_ ! xb _ 2
- o [F“ ] [a+b] (@)
Ifn=2
HAGP) = = [ (Inx)? xb d
B+ 1 a 1

== [(lnx)z"%+1 (1,—2Lf0 x5+ 2(Inx) = dx ]

=(—) o 202§ dx= () Gl = GR)°
If n=3

HA(xb) = —%fol (Inx)® xb dx
X

_ l 3 E+1
6 [(lnx) %+1

(3) () wamor® o o= (35) 50 = G2

1 1 a 1
|5 — T, fo xb"* 3(Inx)? - dx]

In general

HA(xP) = (=)™

Theorem 2.4.

If HA[f (x)] = f(n) and ais positive integer, then
HA[(Inx)** f(x)] = f(n £ a)

Proof:

Since HA[f (X)]=f(n) , then

HA[Inx)*® f0)]= S8 [ (tn )" (Inx)* dx

= f(nta)

Examples 2.5.

(1) HA(Slnh 2 ln ln x) — = 1)2 (n+2)| (_1)—2 (n=2)!
2n! n!

- ED@iint | (@=2) _ (m+2)(n+1) 1

2n! 2n(n—-1)(n-2)! 2 2n(n—1
So, HA(Inx sinh 2 Inlnx) = (1t 1
2 2n(n-1)
_(n+3)(n+2) 1
B 2 2n(n—1)
_1)3 —_1)-3(n—
(2) HA(cosh 3 In lnx)z( D3 GO (o3
2n! 2n!
_ —(n+3)(n+2)(n+1)n! —(n-3)!
2n! 2n(n—-1)(n-2)(n—3)!
_ -(n+3)(n+2)(n+1) _ 1
- 2 2n(n-1)(n—-2)

So, HA (Inx) Y cosh3Ininx) =

1
2n(n-1)(n-2)

—-(n-1+3)(n—-1+2)(n—1+1) _ 1 _ —(n+2)(n+1)n _
2 2n(n-1)(n-2) 2
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(3) HA((0)%) = ﬁ

So, HA(x(Inx)?) =
(4) HA(x%) =

ifa=1

2n+z+1 - 2n+3

ifa=2

1
(3)n+1

So, HA(xZ(lnx) 2y=_1_-_1

3n-2+1 3n-1

(1+1)n+1 2n+1
(3+1)n+1 T o4n+l

n+1+1 n+2
So, HA((lmc)x%)z2 =z -1

(5) HA(x3) =

gnt1l+1l | gn+2 pn+2

(6) HA(x7) = 2

3n+1
2n+2+1 2n+3

SO, ((IDX)ZXE) = W:?ﬂ"‘?

3. Inverse Transforms.

In this section we will present the inverse transforms for Al-bazy Al-tememe transformation

and introduce some of properties.
Definition 3.1.

Let f(x) be a function where x € (0,1] and HA [f(x)] = f(n), f(x) is said to be an

inverse for Al-bazy Al-tememe transformation and written as:
(HA)™1 [f(n)] = f(x) where (HA)™!

returns the transformation to the original function.

Theorem 3.2.

(HA)™! has the linear property as it is for Albazy Altememe .

ie

(HA)_l [a;fi(n) £ a; fo(n) ......... + apfm()]

=a;(HA)™' [i(W] £ a;(HAT' [L(M)] ... ... ... %6, (HA) fin(0)]
=a1fi¥Xta (X)L + am fmn %)

Where , a4, a,... a,, are constants , the functions f;(X) f5(X) ... fi(X)
are defined when x€ (0,1].

1. (HA) Y(1)=1

2.(HA)Y(—(n+ 1)) = Inx

3. (HA) (=) = (Inx) ™!

4. (HA) (= ” O™ )= (In x)°
5. (HA) (2= ” 0 h—a))= (Inx)

6. (HA)" (F2 ("“) —) = sinhInlnx
7. (HA)~1 (22 ("“) ) = coshInlnx
8. (HA)~ 1(( 1) ——(n+a )' (n a)!)= sinha lnlnx

9.(HA) (X ] ( +ayl+ ) £ —(n—a)!)= coshalnInx
10.( HA)"1(

( +1)Tl+1 ) = x
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(n+1)
11, (HA) (-2 ) 4@

(a+1) (n+1)
Ok a
12. (HA)~ 1((a+b)n+1) = xb

Examples :

LHA™ () = %°
2.HA ((5)3) =

3. HA- 1((4)2+1) = x
1
4 HA™ 1((6)3+1) = x5
21 3
5. HA ((3+5)2+1) = Xxs

-1 (D)7 (n-7)! _ 7
6.HA (n(n—l)(n—z)...(n—7)!) =(Inx)

—1)3 _1\-3
7. HA(EX(043)1— E2—(m-3)) =sinh 3Inlnx

_1 23+1 _ i: 2
8.HA (—(4+2)3+1) =Xz =x
_1\yn+10
9. HA_l(( 1) (n+10)(n+9)..(n+1)n! )=(ln x)lo

n!
10. HA (C209) 1+ E2(n-9)1)= cosh 9 tn In x
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