[ > restart;

[ > read "gFPS.mpl"; with(gFPS):

 Equation (64), Proposition 9

[ > RE:=4*p"N(4*k+10)*(p"4-1)"3*(pN(4*k) -p~r(4*n))*(an2*c2*p~(4*n+4*k
)-1)*d(K)+2*p" (4*n+2*k+5) *(p4-1)"3* (p"2+1)* (p" (4*k+4) ~1)* (c*p™(
2*k+1)-1)*(@*p~(2*k+1)-1)*(a*c*pN(4*k+2)-1)*d(k+1)+p~(4*n)*(pN4-
1)"3*(p(4*k+4) 1) * (p" (4*k+8) - 1) * (c*p"(2*k+1) - 1) *(c*p(2+k+3) 1)
*(a*pA(Z*k+1)—1)*(a* N(2*k+3)-1)*d(k+2)=0

N (4k+10)( " (( K) p(4n))(azczp(4n+4k)_1)d(k)+2

3
(4n+2k+5)( 1) +1)(p(4k+4)—1)(cp(2k+1)—1)(ap(2k+1)—1)

3
(4k+2) (4n) 4 (4k+4) (4k+8)
(acp -1)d(k+1)+p (P -1) (p -1)(p -1)
(2k+1) (2k+3) (2k+1) (2k+3)
- (cp -1)(cp -1)(ap -1)(ap —-1)d(k+2)=0
The following command computes two linearly independent g-hypergeometric solutions of the
| recurrence equation RE using the Petkovsek-Horn algorithm:
[ > TIME:=time():res:=gHypergeomSolveRE(RE,d(k),var=p,gsimplified=fa
Ise,output=basis);
time()-TIME;
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The following term is our output in Eq. (62) and we show in the sequel that the two coefficients of
| Fn(x) agree:

[ > printedresl:=gpochhammer(g™(-(1/2)*n),qg™(1/2) ,k)*gpochhammer(-a*
c*gN((1/72)*n) ,gM(1/2) ,k)*(-2)k*gN((1/4)*k* (k+2) )/ (gpochhammer (q
~N(1/2),9M(1/2) ,k)*gpochhammer (-g™(1/2) ,q”™(1/2) ,k)*gpochhammer (a*
qr(1/4) ,9™(1/2) ,k)*gpochhammer (c*q™(1/4) ,9~(1/2) ,k));
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> ratl:=(simplify(subs(g=p™4,printedresl),power) assuming
p>0)/res[1];

-2n 2n
ratl := qpochhammer(p( ), p2, k) gpochhammer(—a c p( ), p2, k) (-1)k
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S gsimpcomb(subs(k=k+1,ratl)/ratl, QDE);

L 1
[ > gsimpcomb(subs(k=0,ratl), QDE);

1

| Fk(x), see Eq. (52).

| Fn(x) agree:

g™ (1/4),9~(1/2) ,k)*gpochhammer (c*g”™(1/4) ,9~(1/2) ,k));
n
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printedres2 := gpochhammer\—q «/E k/ gpochhammer\ac g «/E k/(-2)
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L gpochhammer(a q , «/E k) gpochhammer(c q , «/a k))
[ > rat2:=(simplify(subs(g=p™4, printedres?2), power) assuming
p>0)/res|[2];
_ (-2n) 2 (2n) 2 k
rat2 := gpochhammer(—p , p~, k) gpochhammer(a c p P k) (-1)
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qpochhannner(p,p,k)/// qpochhannner(pz,pz,k)qpochhannner(—pz,pz,k)

)

" The two above computations show that ratl(k+1)=rat1(k) and that rat1(0)=1, therefore ratl(k)=1.
The second representation in Eq. (62) follows directly using the hypergeometric representation of

| The following term is our output in Eq. (63) and we show in the sequel that the two coefficients of
[ > printedres2:=gpochhammer (-g™(-(1/2)*n),q™(1/2) ,k)*qpochhammer (a*

c*g™N((1/2)*n) ,g™N(1/72) ,kK)*(-2)k*g™N((1/4) *k*(k+2) )/ (gpochhammer (q
~(1/2),9M(1/2) ,k)*gpochhammer (-g™(1/2) ,q™(1/2) ,k)*gpochhammer (a*
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[ > gsimpcomb(subs(k=k+1,rat2)/rat2, QDE);

L 1

[ > gsimpcomb(subs(k=0,rat2), QDE);

L 1

| The two above computations show that rat2(k+1)=rat2(k) and that rat2(0)=1, therefore rat2(k)=1.
The second representation in Eq. (62) follows directly using the hypergeometric representation of

| Fk(x), see Eq. (52).
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