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ABSTRACT

This paper deals with certain properties of generalized Stieltjes transform defined by

$(p) =p f (p+ 0" Af(e) dt.
0

Some theorems on its relationship with Laplace, Meijer and Varma transforms are proved
and a few infinite integrals evaluated.

1. A function ¢(p) is called the generalized Stieltjes transform of f(t), of
order A, when they are connected by the relation
j+ 53

$(p) =pJ (p+0)H (1) &, N )
0

provided that the integral is convergent and |arg p | < .

The object of this paper is to investigate the relationship which exists between
the trangform defined by (1) and other well-known transforms. In §3 we shall
prove two theorems for the generalized Stieltjes transform. We have derived its
close relationship with Laplace transform in §4 and with that of Varma and Meijer
transforms in §5.

The transforms which will be required in our investigations later on are :

(1) the Laplace transform defined by

o0

Y(p) =P J e Pr@tydt, .. . .. oo (2)
0
(ii) the Meijer transform defined by
& o0
$(p) = (2) pJ (PP EpOR®) &, .. .. .. (3)
kJ
0
and (ili) the Varma transform defined by
Wp)=p J e i pt) " W, (pt)h(E) dt. . o 4)
0

(3) and (4) reduce to (2) when v = 4} and k+m = }, respectively, on account
of the well-known relations

¥
K y(x) = (2—’;) e”" and Wi_m m(z) = e ¥, .. (5)
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Throughout this note we shall represent (1), (2), (3) and (4) symbolically as

$ k
$(p) Tf(t)’ P(p) = k(l), P(p) = h(})

and

¢(p);h(t) R (),

kom
respectively.

2. We give below the generalized Stieltjes transforms of a few functions
which will be helpful in our investigations later on. These have been derived by
taking suitable functions for f(f) in (1) and then evaluating the integrals with the
help of known results (Erdelyi, 19546 ; Rathie, 1956 ; Sharma, 1958, 1959).

> Pla—c+)I'(b—c+1)I(c)
v Tlatb—c+NI'()

X peFy(a—c+A, b—c+r; at+b—c+r; 1—p), .. .. (7
R(a+)r—c) >0, R(b—c+,\) >0, R(c) >0 and Jarg p| < =.

LRy (a, by ¢y —t) =

xtBtr—1 z Dl ﬁ)t““ze(‘B, l—o; 14+B—a, P+8; —

I'(a) I’(ﬁ-l-P
% T%A—)pl_HPE(a’ B a—pr: a+B: p), .. .. . .. (8)
R(a+p) >0, R(B+P) > 0, R(A—P) >0, R(A—p-—a—PB) > —1 and |arg p| < =

s S —/\F
-2 z’p (C)
£ (‘“ b ei 1~ ) T @) o=l (e—b)

G33 2z 1——8—a,1—-8—b, —/\) 9
X Gy (5 —8, cma—b—5, —1) ®

Ra+8~1) >0, Rp+5—1) >0, R(1+1—8) > 0, B(c—a—b) >0 and |arg p|< .

- Ry eeny Kp) € (271)(1-n)
gl (zt" ) = phfitipd-l
” Bl»""aBS /\F(’\)
l-nP n—ne Ayyoeny X
htm an | [ 10
XCotnson\ T xnp  Amptn—1 o 10
- ,...,—n-—,,Bl,...,,BS

where n is a positive integer, R(p+8;) >0,j=1,..., b,
R(np-—)\+noc§—n) <0,6=1,...,0 h4+l> §(r+9),
|arg 2| < (h+l—3r—4s)m and |arg p| < 7.
For n = 1, (10) reduces to the known result (Erdelyi, 19545, p. 419)
IV AN A 1—p, 2y, ..., a,
A I F LT J A I
Rlp+8)>0,j=1,....k Rlp—24a;—1)<0,£=1,...,1,
b4+l > }(r+s), |arg 2| < (h+l—{r—}s)m and |arg p| < =
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3. Here we give two theorems for generalized Stieltjes transform.
TaeoreM I. If

$(p) T gt
and

then

J d)l(t)h(i)t'ldt:J fgwetde, .. L. .o (12)
[V v

provided that the generalized Stieltjes transform of [g(t) | and | 2{t) | exist and either
of the integrals in (12) is absolutely convergent.

Proor: We know by definition that

€0

$(p)=p J (p4t) " Ay(t) dt
0

and
f(p) =pJ (p+6)R(t) dt.
0
Hence

f d;(t)k(t)%—_- f h(t)dt f (u+4t) " (u) du
0 0 0

0 Q

=f g(u)duf (ut) " Milt) dt

= J f(u)g(u)u—ldu.
0

The change of the order of integration is permissible by De la Vallee Poussin’s
theorem, under the conditions stated with the theorem.

This result is equivalent to Parseval-Goldstein theorem of operational cal-
culus, namely, »

If .
d’l(P) =g(t) and $a(p) = galt),
then
f $1(t)ga(t)t ™ dt =f 71Oty at. . ..o (13)
0 0
Taeorem II. If
WD) =;f(t)
and

() = h),
. 1



R. K. SAXENA: A STUDY OF THE GENERALIZED STIELTJES TRANSFORM 343

then

YA B
w(p) =" F((I\)_l_(i)*'“ )J tTE Ry (1, vy A L—p/t) R(t) dt, .. (14)
v}

provided that the genecralized Stieitjes transforms of |f(?)
integral is convergent, and R(v) > 0, RQA+p—v) > 0.
Proor: We have

and | h(t) | exist, the

Plp) = [ (p+0) "\ f(t)

Y0

and

s

) =p J (p4u) Fh(u) du.
QO

Hence

H(p) =P jo( (p+ty" Nt at JO’ (t4+u)"FR(w) du

T

=p‘ h(u)duj N p ) Nut)TH A
0

Y0
L

= HHJ WSy (v s L—p w)h(a) du
0

T+ 5)
by virtue of (Erdelyi, 19545, p. 233)

J xv‘1((l+fl’)—#(b+.’l‘)—'u(i;r = F(V)F( "'V+p) B
0

- Dlptp)ar
Xol'y(p,v; p+p; 1—b.'a) . .. .. (15)
larg a| < m,|arg b| < =, R(v) >0, B(P+p—v) > 0.

The change of the order of integration is justified for the conditions stated
with (14).

4. Tarorem III. If
¢>(p)=A=¢(t)

and

= (V1)

then

A Rt
$(p) = pf D_\oV 20t N 1))
0

i

provided that the integral is convergent and R(A) > —1.
Proor: We have

f(p) = (/1) . .. N € 1))
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and (Erdelyi, 1954a, p. 210)

(a+ (a+/P)
R@) > —1, R(p) >0
Using (17) and (18) in (13), we obtain

® J A=3
J “Hat+/1) (V1) = 2l J ei“ 2 a\/2t)f
0 0

On putting ¢ = u2 in the integral on the left, it gives

A

ye-1
aJ (a+u)—A¢(u du = %-——-aJ ewt 2 D a\/2t)f
4]

k13
Hence on replacing @ by p we obtain (16).

TueoreM IV. If

and

then

o

fo) = p" P —k+v) f )T, (b)) dt

0

provided that R(p) > 0, R(b) > 0 and the integral is convergent.
ProorF: Since by hypothesis, we have

) = (1),
and (Erdelyi, 1954a, p. 294)
-bty—f=k+v 3Rt
e ¢ (t+a) e -t Ralprh) —v-}
F(%—k"}'v) =pa € (p+b) ka v[a(p+b)]: ..

R(a) >0, R(b) > 0, R(p) > 0 and R(}3—k+v) >0,
applying result (13) to (20) and (21), we easily have
a f: e~ Y a)y () di
=d"" i —k+v)
X f : e b) AW, a(e+0)1p(8) dt

Hence the theorem immediately follows on replacing a by p.

Now we will make use of this theorem to evalnate an infinite integral.

4B

(18)

(19)

(20)

(21
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ExaMpLE. Starting with the result (Erdelyi, 1954, p. 237)
e F ) = dem ¥y, L (bt)
i pv+k+éb—1—/\
y-kov I'(3—k—v)
=f(p), BA)> | B(m)| —1, R(b) >0,
then (Erdelyi, 1954a, p. 294)
$(p) = PR ()
P -r-k-l-1
T My—A—k—1—1)

¥ 1—l+m,i—1l—m {
X2l v—A—k—1l—-1 T

= ¢(t), Rr—A—k—1—1) > 0.

E(t—k—v, 34+2+m, 4dA—m : A+2—1:bp)

Applying Theorem IV to these values of J(p) and ¢(t) we obtain after a little
simplification

[ e, ppeanerto-
0

}—=l4+m, 1 —l—m t]
XZFI[ V——A-—-k—l—% ,——B dt
_ Tp=2—k=1=})p’

PG~k +v) (G ~k—v)b tAH!
XEG—k—v, 3+A4m, 34+A—m 1 24+2—1:bp), o (29)

Rp—A—k—1—3%) > 0, RA+k 4 m+3) > 0, R(b) > 0 and B(p) > 0.

As a particular case of this result, if we take ! =A4%+v+3 and use the
relation

E(a, B::2) = T(@)D(B)x *Wr m(z), .. .. .o (23)
where

(*=F)

k=}l—a-f), m= 5

we obtain

f A (RN St} 1 U PR Y
0
m—v—A—k—1, —m—v—A—~k—1 t] dt
X3 1[ —2A—2k—2 b
PO m I A—m43) D(— 20 —2k—2)
= b,\+k+v+§[v(%__k+,,)1’(%_lc-v)
R(Axm+3) >0, RA+k+1) <0, R(b) > 0 and R(p) > 0.

W_ i b)), (29)
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The above result is equivalent to an integral representation for Whittaker
function (cf. Meijer, 1941, p. 601).

TarOoREM V. If

and

2 - :
$(p) = -Fﬁig;rgf AT Folv 35 A vk b A1 — Jp)(0) b, (25)

provided that B(234-2v+1) > 0, and the integral is convergent.

Proor: We have

W) =@, L. L L L. (26)
and (Erdelyi, 1954a, p. 238)
. i At
b TErEor ) et E A brt b Atr 41 —jertt). 27)

Applying result (13) to (26) and (27), it gives

fzw+ﬁr“VWwf
0

1 ® onrove
mj CYETN Forb by At b Ar 1 —Ja2e)h(r) dt.

Putting {2 = u, in the integral on the left and replacing a2 by p we obtain (25).
COROLLARY. If)= 0, then since

oFip+1; —122) = T+ 1)(32) L@, .. .. .. (28)
the above result yields the following :
If
$(p) == (1)
and
) = f10),
v+i
then

2V+1 2—VI-,V 1 aov—
_*_ﬁ%__*_(l)"‘_)f Cp0) dt, L (29)
O

provided that R(v) > —1, and the integral is convergent.
ExampLe. Take (Gupta, 1948 p. 149)
AfER) = (1412)7F
= (3= ) (AP {H_ ()~ Y _u(p)}
= $(p)

H(p?) =
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then (Erdelyi, 1954b, p. 233), we have

&) = AR 147t
; (- A+p+v4 }Z)p1~/\-v
vty F(#+V+1)

XoFy(p+3, 3= ptv41; 1—p),
=¢(p), RA+p+v+1) >0, larg pl <7 and R(E—=2) > 0.

Using these values of J{(p) and ¢(p) in the theorem, we obtain after a little
sitmplification

f (VI Pov+d; Abvb b Ak s —dp) (H_ (0= Y _ ()}t
0

PR+ 2+ DI —=NT A pFr+1)
N ATt v+ ) (3—p) v
XoFi(u43 3—=A; ptv+1;1=p), .. .. . .. (30)
BA+p+v+3) >0, RBA+v+3) >0, R3—A) > 0 and R(p) > 0.
In particular when A = 0, the above result yields by virtue of relation (23)

[ t"”Jv(pt){H_ru(t)——Y_“(t)}dt

Jo
TP D (vt
T I(p+v+ DI+ 1T (3 —p)
XoF1(u+d, 35 ptrv+1; 1—p?), . . .. (31)
R2v+1)> 0, R(ptv+3) >0, p > 0.
From the abeve result we deduce that the functions
#HTHE_ ()= _ (o)} and l:(:f flj},{)i‘;}(fl) 2
XoFy(n+d, ¥ ptv+1; 1—a9),
are Hankel transforms of each other of order v provided that

B(y+1%) >0, and B(u+v+3) >0, .. .. .. (32)

TuaeorEM VI, If

d(p) = ()

and
é(p) = f),
then

$(p) = T(_I-T%:EJ AETLURL (A L A—p; —phg(t)dt, .o (33)
0

provided that the integral is convergent and R(1+4A—p) > 0.

Proor: We have
B(p) = 1 THA(D), R & 78
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and
b
et P 14 A—p; —al
F(1+A )l l( H + K );

RA4A—p)>0. .. .. .. .. .. (35
Applying result (13) to (34) and (35), we easily obtain

PHlatp) =

afo (a4)"M()dt = mj ATETLFL G 1A —p; —at)(t)at

Finally replace ¢ by p to obtain (33).
ExamprLe. Take (Erdelyi, 19545, p. 237)
fity =W, (at)

s pl—)\ -0-1
= = 3 T -
7 xR EQ, $+o0+m, §+0—m:240c k.ap)
= ¢(p), B(o) >|R(m)| —3, R(a) > 0.

then (Goldstein, 1932)

-’Lf 1+o “Hy —gat (at)

uasz—#—m+ﬂ (o—p+m+3)

I'G+o—k—p)
o—p—m+3, o—ptm+i
XPzFl[ 34o—k—p el B

= §(p), Rle—pxtm+3}) > 0.

Applying Theorem VI to these values of ¢(p) and ¢i(p) and simplifying we
obtain

® 5 5
- _ o o—p—m+3, o—ptm+§ __t_]
J t IFI(A’ 1+/\ 13 ])t)gFl [ 3+0—]C——p, N a dt
0

F@to—k—pI(1+d—p) ) 1-u
Tlo+m—pFPIo—m—p+})
XEQ, $+0+m, §+o—m; 240~k : ap), .. .. (36)
R(1+A—p) >0, R(em+3) > 0, E(p) > 0.
As a particular case of this result, if we put ¢ = £+ —2 and use (23), then it
reduces to a known result (Rathie, 1952, p. 237)

c h—mept b Ak m—ptd g
j P F A 14 A—p s —pt) o Fy [ ,\—Ep.+1 5 —a] dt
_ @0 ptk DAk m— YA k=m—4) ooy
T+ b—m—p+ DA+ E+m—p+HIQR)
X Wy oy map), .. .. .. .. (37)

RB(1+Ar—p) >0, RA+kdtm—13) > 0 and R(p) >0

0
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TaeorEM VII. If

n
‘/’(5) Tf(t)
and
B(p) = tTHY(),
then
AL
é(p) = 0 fo PTFIBEQ—p A p ) dt, .. .. .. (38)

provided that B(p) > 0 and the integral is convergent.

Proor: We have

1 $
x/l(;))-—;f(t), .. .. .. .. .. (39)
and (Erdelyi, 19545, p. 234)
s ghApA—R '
gr-1g=at = EL‘T(IZT EQe—p,A::afp), .. .. .. (40)

B(A—=p) >0, R(a) > 0.
Applying Theorem I to (39) and (40), it gives

aJ 2=y, (-}) dt
0
gl At fw A—pu-1
= | ATFTIBQA—p, A aft)f(t) dt.
™ J, (A—p 1O
Finally, put ¢ = ;16 in the integral on the left and replace a by p to obtain (38).

5. Tueorem VIII. If
P(p) = J()
and
14
P27 () = é(1),
then -
b(p) = -?_,i(:\_/)\f tTYEQ, Y, v 2m v m—k4-L : pt)d(d) de, .. (41)
0

provided that the integral is convergent and E(p) > 0.
Proor : We have
|4
(t) = p2-¥f(p) .. .. .. .o (42)
k,om

and (Rathie, 1955, p. 384)

V g-Api-?¢ .
N t4a)™ = 5’71&)— EQ, Y, v+2m :v4m—k4+1:ap), .. (43)
k,om

R(?) > 0, B(y42m) > 0, R(a) > 0.
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Applying the generalized Parseval-Goldstein Theorem (Rathie, 1953, p. 66)
that if

14 Vv
[0 k=”¢1(17) and f,(¢) k’—jrqbg(P),

then

f F 08,00 dt = f f, 0" dt,
0

0

we obtain

a?

L 2 - — Bk ad(t) dt.
_F(/\)[ UTEQ, Y, Y2me ytm—k b at)(t) d

J (t4a) (1) de
0 Y0
Multiplying both the sides by @ and then replacing @ by » we obtain (41).

CoroLLaRY : If we put k£ = { —~m in (41) then the theorem yields the following
result :—

If
5(p) = f(0)

A

and

7 f(p) = (8),

then

A
W) =y fo VB, Y e dl, . .. ()

provided that the integral is convergent, and R(p) > 0.
ExamprLe. Take (Rathie, 1953, p. 383)

n_ TU+c—k—m)

) = I'(c)I'(c—2m)

v

g m2in~ t
at = lan(%—l+n, I—l—n, i4+c—k—m;c,c—2m; — ;)

2n—c—1+1 apyyr
" W, (ap)

Eom
= p"7"f(p), R(c) > 0, R(a) > 0, R(c—2m) >0,
then (Ecdelyi, 19545, p. 237), we have
f(z) = t2m+'}’-c—l fleéalulrl, n((lt)
B p2m+')’+1—:-l—,\
S TN G—I=n) T (3 —1+n)
xGZ:(ap 14c4l—7—2m, 141 )
Ate+l—2m—7y, 3+n, 1—n

= §(p), R(A) > R(2m—c+7), R2m+YEn+}-—c=1) > 0.
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Using these values of ¢(¢) and y(p) in (41) we obtain
f £TYIRG, Y, Y+2m:iy4m—k+1:ph)
0

X 3F' [%——l—}-n, $—Il—mn, lﬁ—c—k-—m; —i] &
¢, c—2m a
_ pz"”y""ll’(c)l"(c-—:Zm)a,_l
(3t e—k—m)[(A=14+n)(1=I—~n)

32
Ad
x (723 (a-p

I+el—y—2m, 141 )
Afotl—y—2m, I4n, %;—n), N

Li(c) > 0, R(c—2m) >0, RA+c—r—2m) >0, REAtn+v+2m—c—1j > 0,
R(y+m—k+1) >0 and R(z) >0, R(a) > 0.

If we put k£ = {~m, then (45) reduces to

f £ BV iiph) o i(E—{+n, i ~l—n; c—2m ; —z‘/a) dt
0 :

pz"z+y_c‘la'll’(c—2m) 32( |
= P

14e+l—y—2m, 1+1 )
T FA—lgn g —i—n) "2 )

Adetl—y—2in, I+n, i—n

Li(c—2m) >0, B3+ 2mdn+v—c~1) >0, R(p) > 0, R(a) > 0 and
R(e—2m—y+2) > 0. ‘
Turorrm 1X. If

and

then

351

(45)

(46)

I+m-ot <
d(p) = Z'm— f BN, atm. g -t a—k:ph)f(h) dr, R )

0

provided that the integral is convergent.

ProoF: We have

tﬁ(p)%f(t-).. L)

and (Erdelyi, 19540, p. 237)

pl—,\ -
i L (al)

> -

R(a) > 0, R(adm) > 0.

—TW—E(A, a+m, a—m:i+a—k:ap) .. (49)
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Applying Theorem I to (48) and (49), we obtain

f ) {252~ et W, (at)i(t) dt

j~o p®
=CJL‘W U tTAEQ, atm, a—m: tta—Fk: ab)f(t) dt.

Multiply both the sides by a™** and replace @ by p to obtain (47).

CororLLaRY : If

(o) = ft)
A

and
$(p) = t"7%(2),
then
pl—,u, ” ~A e [
¢(p)=[‘(/\) f Ot EQ), pipt)ft)dt, .. .. .. (50)

provided that the integral is convergent.
This result can easily be obtained from (47) on putting £ = {—m and using

the relation (5).
Now we shall make use of the theorem to evaluate a few infinite integrals.

ExampLE 1. Take (Erdelyi, 19545, p. 237)

N i T . .
ft) = Fa—T5n) (%—-l-—n)e Ei—l—mn, }—I+n::0t)
]
5 opoyrz 48l —p, 11 )
S @s (bplz\—p—ls $+n, t—n

= §(p), B(p) >| B(n) | -4, E(b) >0,
then (Narain, 1957, p. 275)

X-m-2  Ep-p-m oL ‘ —p, 11 )
¢ B(t) =t G,y (bt!/\—p—l, Yt J—n

_I: Atm—ot-p 033 (é $A+m—a—P, A—m—a—p, =P, l_l)
=P 44 p /\'—P'—l, ‘%+n: ‘%_n’ /\+k—a—p—%’

k,m

= ¢(p), R(atm) > 0, Rla+ptmtn+3—~2) >0.
Applying Theorem IX to these values of f(t) and ¢(p) we arrive at the result

f e B (3 —1—n, 3—l4n I )EQ, atm, a—m: j4a—k: pt)dt
0

= P(%—l_n)[‘(%—:l+n)_p)\-ﬂ-lb-l

33(b | A—a—m—p, Atm—a—p, —p, l—l)
XG‘“(p A—p—1, 34n, o, Ark—a—p—t)® - 0 D

R(p+n+3) >0, Rlatntm+p—A+§) > 0, R() > 0.
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As a particular case of (51), if we put k = —m+1, replace a—m by u, then it
reduces to the known result (Erdelyi, 19545, p. 411)

f AR (LT, =14 1 BB, w1 pt) dt
0
= L(}—l—n)[(}— I+ n)pA-F=15""

P (g } 24-p—A, L—n, %+n)
B \b 1+:“'+P—A) 1+P:l ’
Rlptn+4) >0, Rlpn+p—a+2) > 0, R(b) > 0.

(52)

ExamrLe 2. Take (Erdelyi, 1954b, p. 237)
f) = PP B —p—r, Y —ptv 1 at)
-7 I —p, 1+ )
) Cas (ap A—p—1, I4v, 1—v
= y(p), B(p) > |B(v)| ~4, BQ}A) > R(p+p)+1,
then (Narain, 1957, p. 275)

A~m—-2 P B2 | -p, 1+,U- )
PR = ¢ ¢ (at ! NS LT
v
P _,p)dm-—P-:z

k,om
3t (a
xG, =
“lp

A—a—p—m, A+m—p—a, —p,l—i—#)
IA=p—1, i4v, I—v, A\t+bk—a—p—1}

= ¢(p), B(xtm) > 0, B(atpxmtv+i—2) > 0.
Applying result (47) to these values of f(f) and ¢(p) it vields

f tp-H“E'(%——-,u——v, f—putv:iia)EQ, adm, a~m: I4+oa—k: pt)di
i

s fa|A—=m—o—p, \+m—a—p, —p, 144
= g—kpA-P-1 - s
@Ep Cs (p A—p—1, {4y, 4—v, Afb—~ao—p—1%

Rptv+3) >0, Rpt+atmtv+E—2) >0 and RP+p+1-2) < 0.

(53)

On taking k¥ = }—m and putting a—m = §, (53) reduces to a known integral
{Erdelyi, 19545, p. 410)

f tp_)‘ﬂLE'(%—y.——v, T—p+v:iat)EQA, 8:: p)dt
0

a

I4+p—2+8, 1+pP, —p
Rp+v+43) >0, R(PEv+34+8—2) >0 and R(P+pu—A+41)< 0.

. ; _ i 1
:px—p—la-#Ggi (E 24P=A 3y, v ) ’

TaeorEm X. If

8(p) 7 25 1)
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and

3
H(p) = [f(),
v=A+1
then

20
- v—lg .
p) = Ve ) ET ()b (tR) dt

2\ -2v-3
provided that the gencralized Stieltjes transform of
transform of | f(t)

t (49
| both exist and the integral is convergent, p > 0.
Proor: We have

(55)

and Meijer

2\ 2v 3
f(vt)t
and (Erdelyi, 19545, p. 235)

T (att )

R(»)> —1, RA)> iR

e zF(A)]’””‘“Kv—,\ﬂ(ap*),
(#)+% and a > 0.

Applying Theorem I to (56) and (57) and simplifying, we obtain

j K, . 1(at)f() dt
Q

=227 Wa' A | T (p)(e2) db
Jo

9a8
The theorem follows immediately on multiplying both the sides by \/ “% and
replacing a by p. ’

Now we will illustrate the theorem by an example

Exampere. Take (Erdelyi, 19545, p. 235)

I'p+13) —n -1
#(p) = = s A==

IA+1 & -
PP - neul@p)T

s yat
= tHe™ "1 (at)

] 2)-2v -3
=f(Vit * LRy >

—~% E@) > B(u+1),
then (Erdelyi, 19545, p. 146)

R(a) > 0,
Fit) = BT (o)
Fo2tpTH T
= BRI Oy — A+ )T (utD)
v-)+1 7T
Pz
X €82 Wi —v-3u-1), du+v-2+p(p%/40)

= J(p), R(@) > 0, R(n) > —}, R2u+v—A+2) >
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Applying result (55) to these values of ¢(p) and y(p) we obtain after simpli-
fication a known integral

n
2
2 —-\+1
f FEETAIEE Wi b @) pt) dt

0
—p,\—y.-5/22‘u.—,\+’-}1'1(2’l’+V_A+2) %zapzi-gv
TFA—p—1) ‘
X u/zA_(;'u__gy-g 2u+2v-21+3 (p2/4a), - . .. .. (58)
4 ’ 4

R(v+1) > 0, R2u+v—2+2) > 0, R2A—2p—~v) > F and p > 0.
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