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SOME THEOREl\IS ON GENERALlSED MEIJER TRANSFORiI1 

By S. L. Bora 

Abstraet. 

In this papcr two theorcms on gcncraliscd Mcijcr transform due to Bancrjce 

[1. p. 433J dcfin띠 by 

00 1 1~ 
씬(p)= j C2p%)m-강e 강ψ(0. C; 2px)f (%)dx. 

U 

have bccn proved. Somc interesting intcgrals involving hyper'geomctric functions 

are cvaluated by thc application of theorcms. 

1. Introduetion. 

Thc Laplace transform of a functin fE L(α ∞) is dcfined by 

∞ 

rþ(P) =가-þγ'(x)dx. 
U 

Mcijcr [4. p.727J gencraliscd it in the form 

~ ‘ 1. 
ψ(p) = I (p%) -，-강e 강'w‘ , , _ ( p%)f ( x)d% i ‘ T ;[ . ... 

Whcn k=m. (1 . 2) reduces to (1. 1) by vi rtuc of the well known identity 

W m '융 m(X)=e-&x x’'n +융 

(1.1) 

(1 . 2) 

Banerjcc [1. p.4331 has introduccd two gcneralisations which hc calls as 

gcncraliscd Mcijcr transform of firs t and sccond kind. The first gcncralisatiS>n 

is givcn by 

ψ，(P)=봐%)m-융e딴rp(a. C;쟁x)f(x)dx (1 . 3) 

where ψ(a. c;x) = ,F,(o;c ;x) 

Thc sccond gcncralisatioll has bccn dcfincd similarly with ψ in placc of ψ. whcre 
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r (!- c) .J _ __ " r (c-1) 1-< 
rf;(o. c; x)=피갇감뉴ψ(O.c;x)+ ~건r-x ‘。“-c+ 1， 2-c;x) 

pro、 id떠 that Re(o)>O. Rc(c)>O. Re(ll)>O, and [ε L(O， ∞). 

The objcct of this papcr is to cstabl ish t\\'o thcorcms on gcncraIiscà Meijcr 

trans[orm of the [irst kind dcfined by ( 1. 3) . Thc thcorcflls have becn i!lustrated 

by me‘ms of SOmc suitablc examplcs. 50 a5 to give ccrtain infinitc intcgral5 involv

ing hypergcomctric functions. 

(1 . 4) 

Throughout this note. 、\.c sha Il rcprcscnt(1. 1) . ( 1. 2) and ( 1. 3) symbolically as 

k 4 -A- --… 
<f;(Þ)""[( x) ; ψ(p) " [ ( x) and ψ ， (þ)...!"'" [ ( x) rcspectivcly. 

11l a. c 

2. THEOREM 1 . 

1[ [(þ)""ψ(x) olld 'P , (þ) .!，느낀~ [ ( x) 
o,c 

I/;,n 

, ∞ -m-.! 
'P t cÞ)=(째)m-~T( m+윷) J(양+x) 경 2Fl{a. 1’‘+울 ; C;과월X-)<f;(x)dx， (2.1) 

U 

þrovided Ihol [ olld rf; bolh E L(O, ∞)， Re (0)>0, Re(c)>0, Rc(n)>0, 

Rc(…+융)>0. Rc(þ)>O. 

PROOF. We havc 

ψ짜F2PX)m 융e 한찌a;c;2þx}[(x)dx 
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=봐상rf;(Il) (앉-융e -:c( 1-+u) lF 1 {a;c 쟁씨dx]du 
∞ • 

=(강)m-융r(m+-Ã-l r (씌+u) -m-한F1 1a， m+上 c- 4P !φ(u)d 
l τ/t l2 / l 2 - -ψ+싫j 

On changing thc ordcr of intcgration which is justificd undcr thc conditions 

stated with thc thcorcm by virtuc of the Fubini’ s thcorcm and eval uating thc 

inner intcgraI by formula [3, p.220}. 
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j￠z풍윤z나μ씬망t"←-샤l냐IF꺼l“(“(a ， c“c ， }.1써!μ씨~I)d써)얘dl때=매p4간r(u)’ 
0 

whcrc Rc(u)> O. 

Applications. 

EXAMPLE ( i) If we tak e the opcrational pair [3. p. 238J 

‘.0 - 1 

φ(1) = ;.，~， l ’ ( p) 
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(2. 2) 

=þ -p=/ (þ) (2. 3) 

thcn 

ψ1(P)=22 .. - p ,,0-1 np-m 융 r(lII - p+융) 2FI (a ’"-p+순 c 웅) ( 2.4) 

Putting these valucs of øCt) and φ，(P) in thc rcsult (2.1) . we oblain 
∞ -

[(，ψ+2x) -"-함 ll {a, 1n-p+-L c 」ι;:- )dxJ V 'Y • --, 2' 11...... C' 2 .-. nþ+ 2x J 
U 

2-p(nþ)"-"- 융r(p)r(lII -p+웅) _ r . 1 4 1 
I . 1 \ 센a. ’” -p+4 c 풍} α.5) rr m+τl ‘ ~ 11' ) 

providc'!l 빠 Re(p)> O a찌 Rc(까-p+융)> 0. 

EXAMPLE ( ii ) 

Takc [3. p. 29히 

띠x) = o:"ß"x-'-λ(o:+ x) '꺼β+x)채I(μ -k. μ- .1. • k- .1. τ짧關} 

느r(l - k - .1.)þ-강(a + ßlÞW• α 1 ( o:þ)W , . 1 (얘) =/(þ) (2. 야 
‘’ " -~ ι • fI- ~ 

thcn [3. p. 21히 

ψ (þ) = r(l -k- .1.)α~þ)"- } 

l ’( -2J!I) r ( -2U I)r(m+μI +UI +융)ι‘l냉 {f' +융 
× ι끈pl uE1 「(융-μI-k)r(+-UI -λ)(융써m+ f1.， +U， +융 

XFA (m+μI + UI +융 : μI-k++. ul- .1. +윷. a;야1 + 1. 2ul + 1. C; 

2α 2ß _4_1 
llþ . ψ n J (2. 7) 
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br vir tue of the relation 

l，(융+μ -k; 2.μ+l;z)=z-p-섭 M.， "Cz) (2. 8) 

Using thc abovc valucs 01 Ø(I ) and 씨(p) in tbc rcsult (2. 1) wc obtain aftcr '" 

littlc simplification. 
∞ 

Fk-A(a+X)k P(8+서λ μ(째+깐)-m 5%l(a ,fi + ÷ ; c;짧걷xl 

X~， (μ -k. μ- .:l ;I - k- .:l;찮짧없쌓 )dx 

막상L g z 「(-야l)r(-ψ，)r(μ ， +u， + "‘+융)냥-"+융람략 
qm+숭j μ1 μ 1 1.1，，-1.1， r(l-μ‘ -k)r(I -U) -.:l)( ~써μL +UI+m+ 융 

XFA (1'1 +U1 +，빠융 : μ， -k+융 u，-.:l+-~- . 0 끽띤"낸l 

2u‘u. + 1.’ C;’ 격뜨’ JÞ.효_. -1..니) C잉2. 9잉 >"P' nP' ,, } 

pr빼ed that Rc(1 - k-λ)>0. Re( 1Il土 2μ -+)> 0. Rc(a+ß)>α 

Re(4p+a+β)>α larga l <π. l argβ1<π， 

where “ 갇 or“갇 indicates (1', =μ- -1- =U,) that to t따 cxprcssion fo매，，，'- ing 
~，. - f"， …, •., ‘ 

it a similar expression is to bc addcd after writing -μ， lor μ1 Or -U1 for U1• 

3. THEOREM n. 

n .. ’'n, 
If 씨(p) 혈순 K서 

and f (P) 펠환 ψ(x) 
Ilzen 

ψ， (p)=2싫， +Zm’P’，-융r("반1Il) 

X Jxm.-설，P+"2서 -m，-찌{mt + 1J걷 ;01' o2 ;c냉 」L -4x-}￠(X)dx 
。 ‘ ’ ',P+ ’‘2X. • ",P+''2X J 

(3. 1) 

provided 11101 bolh f olld ø E L(O. ∞). RC(1Il너 "'2)>0. 
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PROOF‘ We have 

ψl싸 

x ，F까lι(씬a2 :“녔’I죄C2당a잉;2ux서)r/J(ωu)써d사 
- ∞ ‘ ∞ . 

=2κ+ m.- l p"'l-융가’.- -2- \Í ( U)(가ml+，.-l c-ix(” 1P+”“) 

o ù 

x ，F ， (a ， ;c ， ;2P싸1 (a2: c:!;2ux)써du. 

p. 216J givc5 thc requircd rC5ul!. The inner integral when evaluated br (3, 

EXAMPLE 

Let ç)(x)= x- P 

n. ’'n. • ‘ t • • 

총닫 i:m,-p þ ,lJ-I Il!-m‘ -tr(m2- p+ ~ )2Fl {a2 . 11tι-p+÷ ; %，운} 
r ‘ 2 ‘ 

(3. 2) = j (p) 

(3. 3) 

lhcn 

ψ， (p)=22(m， + m.-~-) p - ' "， -m， -싸 n2-Mi+P-ir(”선p+ J )1' (11‘ι -p+융) 

×ι.F 1 (a 1 써+P-÷ : Cl ; 운)씬(a2• tIl2-P+ ~ : C2: 순) 
PUlling lhcsc values of 야(x) and 씨(P) in (3.11 and simplifying wc get 

4x 1 • 
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=f(TE-÷)r(m:!- ，o+쇠 h""-융 1/，’‘-싸 n. ι+P-t 
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for his guidance University 

X zF' ,(a ,,1I
‘ 
4p-」」 ; c 4) '\ -,’ 1 1 t' 2 . "' 1 

’ ‘ / 

Rc써c이(“m찌，+얘p-「÷쉰운쉰)> 0α， R값써써c이에( 11…'1Z，L-

1 m’m lhankftωu비j끼1 10 Dr. R. K. Saxcn‘ 1 of jodhpur 

during thc prcparation of this papcr. 

Govt. Collcge 

Chillorgarh (Ra j). India 



60 S. L. BúrQ 

REFERENCES 

(1) ßanerjce. D. P,. Generalised M et"jer J rans，μrms. Journal London Math Soc.. 36. 

1961. 433--435 

[21 Erdcly i. A ‘ Higher Irollscedental !U1Icti01lS Vo1. 1 McG rawHill . New York , 1953. 

[31 Erdell'’ i. A. . Tables o[ lnlegra/ Transjorms Vo l. I McGrawH iIl . New York. 1954. 

I41 Meijer. C. S. . Proc. Nederl Akad Wctenach. 44. 1941 . 727-737. 


