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Abstract: In Mathematics, a power series in one variable is an infinite series. In this paper, we will find the Aboodh
Transform of some power series. The purpose of paper is to prove the applicability of Aboodh transform to some
infinite power series.
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1. Introduction L ,
. . A gpro—g) 4 _ 8
Aboodh transform is a mathematical tool used to o AT{FIFTEIY =
obtain the solutions of differential equations without | :1 - Lsirm.y
finding their general solutions [1-7]. It has o AT{FETPUI—z
applications in nearly all engineering disciplines [8- o Al(FOSEY, _COSQY
22]. It also comes out to be very effective tool to find 1 L b
the Aboodh Transform of some power series [23-36]. ° A-l{.ﬂi.ﬂ:—czj}: g ornay
In this paper, we present Aboodh transform approach 1
to find the Aboodh Transform of some power series. o Al {r.':— G:} —cos hay
2.3 Power series [4, 5, 6,]:
2. Basic Definitions = )
A. 2.1 Aboodh Transform Z bpz® =by + byz+ boz® + - byz"
If the function 0 y > 0 is having an n=0 . _
exponential order and is a piecewise continuous 24 Mgdagm series [4,5,6,]:
function on any interval, then the Aboodh transform _ ¥y o Yo Yo o Yo 4
A V= —Z —jrn.-l-?z-l-;z -I-?z ..........
of is given by n=p : = =
1 oo
. =5 =— By dy,
Al = A(p) ,":?J‘D € Alyday 3. Methodology
The Aboodh Transform [1, 2, 3] of some of the 3.1 Aboodh Transformation of Geometric Series
functions are given by later than the expanding to power series
. A4ly" = nip™t where n = 0,1.2,.. appearance [4, 5, 1-6,]: -
. 1
ay —
. A{e) prp-a)’ 1_Z=Zz“:ﬂia]
H {Sfm}‘} =— -'II _ n=>0 .
. pla+pd)
A{cosay} = %, Alf=)} = ‘q] Zu}
Y as+pe —
A {sinhay} = %, 1= =
. S 1 f Y s
1 =
. A {cusha}-‘} = ST Pip et
. AEen =1/p ]
The Inverse Aboodh Transform of some of the _ Z l = pz g
functions are given by -STRA &z
n=0

o AP /"
n=01234..
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B Z n! i{—l]“” n!
- n+32 = Z
n=0 P n=1 n p':' N
Henu:e _ Z{—ﬂu” (n—1)!
pI:I+:
Alf(2) = E — =
Hence,
3.2 Aboodh Transformatlon of the Power series (n—1)!
e . ALER) = Z-: 1t
expansion of - later than the expanding to power 4 p=+2
" n=
series appearance [1. S’Zﬁ’]' 3.4 Aboodh Transformation of the Power series
o]
e = Z z_ fiz) expansion of log(1 + z) later than the expanding to
= , 4.5.6,]:
= ; power series appearance
Zn = (—1)mm-t
AR} = A —,} log(1 +2) = » ———2% = £(2)
n=o n=1 .
1= = Z" = (—1)%=-t
:—f E_PZIE—.}EIZ A{ﬂ(a]}=5i]z—z”]
Plo n=o " n=1 . J
1= 2" 1= o (—1)2-t
=Z—J‘ e P —dz :—j g b= Z—z” dz
=P mn. P 0= n
— 11 (= .: 1)2n-1
=Z . [—J‘ e‘Pzz”dz] _Z J‘ —z"dz
=0 P
=1 - ' —1)m-1g
:Z_.A{z =Z_{ ) _J‘ e Fizldz
e — n Pig
o =
1 -1 In-1
Hence, A{f(z)} = Z — - Z 077 em
P n
n=>0 n=1L
3.3 Aboodh Transformation of the Power series = (—1)3m-1
expansion of log(1 + z:Ilater than the expanding to - Zl n po+2
" n=
power series appearance [+.5.6.]: = (n—1)!
= = Z{_ljhu_l phi+2
{_1:]I:I+i n=1
logll +2) = Z z" = flz) Hence.
n=1 o
@ n—1)!
(—1)nst Alf@)} = Z —1)m-t
Aff))=A IZ — o £@} u=1{ ) =
D=1 3.5 Aboodh Transformation of the Power series
1" (-1t (1+2)
= —J‘ g P2 Z z"idz . L .
pdy expansion of =% Jater than the expanding to
=1 J.z (—1)n+t power series appearance [4.5.6]:
:Z_ g Pz z" dz A+z) ~ 2 _
- log = Z 2"t = f(z)
= 1-=z) Zn—1
{_1:]I:I+1 1 = =
= Z - J‘ e Fizldz
ppr] n P o

Alfz)} = A IZ o *ﬂ-l}
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:EJ‘D © ZEn—lz dz
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— _ -pz In-
ZPJ‘DE on 12 dz

lﬁ {Z:I:I—l}

(2n - 1)

2 2 !
- leﬂ —1 pin-1+2
=
2(2n — 2Y
= Z p:I:I+1

n=1

Hence,

= 4(n—1)!
A{f{ﬂ}=z%
n=1

3.6 Aboodh Transformation of the Power series
expansion of Cosx later than the expanding to
power series appearance [4, 5, 6,]:

gl
Clmore

AlF(z)} = I
0=

COSX =

(=1)" u!
2n! p1.1+:

_ = (—1)" 2n!

2n! pin+z

1"

pZ'EI +2

n=0

Hence, Alf(t)} =

3.7 Aboodh Transformation of the Power series

expansion of SINX Jater than the expanding to

power series appearance [4.5.6,]:

T S o O

Sirx = ;{zﬂ O
_ z {_1:]:' n+1

Alf(z)l =4 Im,(?ﬂ e z }

_l : —pz N (—1)"° n+1
=3, EPI (?n+ 13'3 }dz
Z J‘ {7r1 + 1) @it

0 [
= {';'ﬂ+1:]|:J‘EPZ ld.z]

_ \ (-1" m+1
Lt T

_ (—1" (2n+ 1}
= =n{2ﬂ +1) pln+is

o (1)
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Hence, ATF(t)} =
n=>0
3.8 Aboodh Transformation of the Power series

expansion of Coshx jater than the expanding to

power series appearance [4.5.6,]:

Coshx iz— B =f(z)

AlfCZ)) = A IZ 7in,2=n}
i 20!
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n! pn+3

n=0
1
Hence, A{f(t)} = E )
u=Dp

3.9 Aboodh Transformation of the Power series

expansion of Sinx later than the expanding to
power series appearance [4, 5, 6,]:

1
Simhx = ;{2!:1 ! z =f(2)
-1
Alf(z)} =AI —.z:"“}
;“{EH +1)!
_l - —-pz 1 n+1
_pJ‘DEPIZ{?n-I—l:]'Z dz
Z J‘ {7r1 + 1}!

arirh
= —— | gTPEzI0+lgg
;_,{zn F1Ip )

— 8 1 n+1l
Alf(z)} —;(z“+ 1:]::’1{2 1

m

‘D+1d2

1 (2n+ 1)
& (20 + 1)

p:I:I +3

= 1
Hence, A{f(t)} = E a3
u=Dp

3.10 If f{z)is a power series expansion

at thepoint b, where b is any constant,
b e R’ Its Taylor sseries expansion
[5.6]is

£(z) = Z b, (z — b)®
n=0

Then, The Aboodh transformation of flz)

iz given in the form u:uf'p-u:uwet' series as

Alfz)}=A

b {z—bj}

J‘ IZ}J iz —h" }dz
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hl:l J‘ E—'FI |:'|:I+L'I:| {{u]”}dz
o

n=o

29

Z by E_PbJ‘ e P {(u)"}dz
Z by, e PP [ f e~UP {{u]“}dz]
= Z by € PP Agu)"
) o="_
A[Zhu (- hj“] Z b, e
n=0

3.11 If f(z)is a power series expansion
at thepoint 0, where 0, Its Power
series expansion is[ 5,6, 7.]:

f@ = ) by ()"
n=0

Then, The Aboodh transformation of f(z)
is given in the form Dfp-nwer Series as

Zb (z) ]
J‘ ]Zb (z) }dz
= E;“ by J; e P2 {(z)"}dz

m
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oo
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3.12 Aboodh Transformation of the Power series

Aff(z)) =

tz
expansion of © later than the expanding to power

series appearance (> & 7]}

= Etz = S ﬁ
f(z) EZD —
n = n
Affz)] = H_\ E'Pz];%}dz
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n=0
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3.13 Aboodh transformation of Convergence Series
4,5, 6,]:

1 Znl

Ep:uu
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1+ 2! 3l
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—;;——;7———f(3
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n!n n
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L p B n! n
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= ern —A (u
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Conclusion:

In this paper, we have found the Aboodh
Transform of some power series and it comes out to be
very foremost tool to find the Aboodh Transform of
power series.
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