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"> read DOUBLE _SUM SI NGLE | NTEGRAL:

P: =1:

F.=rf(al+1,n)*rf(be+l,n)/n!/rf(al +be+l, n)/t~(n+l)*
(1+t)"(-al -be-1)*rf(al +be+1, 2*(mtnl))/nl!/m/rf(al +1, nl)
[rf(be+l, m*

(t/(4*(1+t)"2))~(mtnl)*

(1+x) A (1+y) An¥(1-x)*nl*(1-y) " nl;

ORDER: =2:

resh: =[ al , be, x,y, n]:

S1:=1/(t+1):

S2: =(nl+al)*nl:

S3: = ( mtbe) :

di sorcon: =cont i nuous:

cer: =findope(P, F, x,t,nl, m ORDER, resh, D x, S1, S2, S3, di sorc
on) ;

THISISVERSON 1.1 OF THE MAPLE PACKAGE multilc2d FOR
INTEGRAND/SUMMANDS DEPENDING OF ONE CONTINUOUSINTEGRATIO
N) VARIABLE
AND TWO DISCRETE(SUMMATION) VARIABLES

THE PREOGRAM multilc2d BASED ON THE PAPER BY:
WILF AND ZEILBERGER:"AN ALGORITHMIC PROOF THEORY FOR (ORDINA
RYAND 'Qq")
MULTISUMSINTEGRAL HYPERGEOMETRIC IDENTITIES(Invent. Math. 108(19
92)
ppP.575-633).

The primilary version of the program was written by Doron Zeilberger
Please report all bugs and comments to: zeilberg@math.temple.edu

Page 1



or akalu@math.temple.edu

For alist of procedures, type:
?mutilc2d or help(mutilc2d)

For help with a specific procedure, type:
?procedure name or help(procedure name)
Copy write 1998, Akalu Tefera
F:=r(al+1+n)F(be+1+n)(1+t)™@ ™ Y [(al+be+1+2m+2nl)
t
(1+1)°
t"* Y nl m r(al + 1+nl1) M(be+1+m))
cer =
n(al+be+1+n)+(-xa -xbe-2x-a +be) D x-(x-1)(1+x)D_ X,
%t(a] +be+l+n+tn—-tnl-tm+m+nl) 2(n1+a|)n1 2m(m+be)%

m+nl)
% (l+x)m(l+y)m(l—x)”1(1—y)”1/(n! [(al +be+1+n)

| 1+t x=1 1+X
> ope = cer[1]:
RL :=cer[2][1]: R2 :=cer[2][2]: R3 := cer[2][3]:
writepap(P, F, x,vyl, k1, k2, D x, ope, Rl, R2, R3, di sorcon);
Theor em

Let ¢ yl , k1 , k2 , X ) be
M(al+1+n)T(be+1+n)(1+t)@ ™ Y r(a+be+1+2m+2nl)

m+nl)
%(1 tt)2% (L™ (1+y)"(L=x)™ (1=y)™ / (n T (al +be+ 1+n)
+

t"* Y nll m M(al +1+nl) [(be+1+m)),

and a( X ) be its integral wr.t to yl ,sumw.r.t. k2 k1

Let D x be differentiation wr.t. X

The function a( X ) satisfies the recurrence

(n(al +be+1+n)+(—xal —xbe-2x-al +be) D_x—-(x-1)(1+x)D_x)
a(x) =0.

Proof: It is routinely verifiable that

(n(al +be+1+n)+(-xa -xbe-2x—al +be) D x-(x-1)(1+x)D x)
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G(y1, K1, k2, x)

=Dyl (
t(al+be+l+n+tn—-tnl-tm+m+nl) G(yl, ki, k2, x)
) 1+t
)
+(E_ k1 -1)(
(n1+al)nlG(yl, ki, k2, x)
2 x—-1
+(E_ k2 -1)(

5 m(m+ be) G(y1, k1, k2, x)
1+x

).

and the result follows by integrating w.r.t
Lyl , and summng w.r.t. k1 k2

>
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