;> restart;
> read "REtoqDE.mpl";
Package "q-Hypergeometric Summation", Maple V-2019
Copyright 1998-2019, Harald Boeing, Wolfram Koepf & Torsten Sprenger, University of Kassel
Package "Hypergeometric Summation", Maple V - Maple 2019
Copyright 1998-2019, Wolfram Koepf, University of Kassel 1)

| Example 2

B jnsum := 2%n* (a*d-b*c) “n*pochhammer (-p+1-I*g*(1/2), n)*hyperterm/(
[-n, n+l1-2*p], [-p+1-I*q*(1/2)], I*(a*2+c”2)*(x-(I*(a*d-b*c)-a*b-
c*d) / (a*2+c*2) )/ (2* (a*d-b*c)), j)/I’n;

Jnsum = ! | 2" (ad—bc)" pochhammer( -p+1 Q)
pochhammer(—p +1— 5 Iq,j)j! I’
— % Ig, n) pochhammer( -7, j) pochhammer(n +1 —2 p,
_ _ _ J
1(d?+ &) (x— I(ad bzc) 2ab cdj
3 a +c
| 2ad—2bc
> Rjn := sumrecursion(jnsum, j, S(n), recursion = up);
Rin=n+1—p)(n+2—-2p)Sn+2)+2n+3—2p) (2a2xn2—4a2xpn 3)

—|—2a2p2x+202xn2—4czxpn—|—2czp2x—l—6a2xn—6a2xp—|—2abn2—4abpn
-|-2abpz—adpq-l-bcpq+6c2xn—6czxp-i-ZCdnz—4cdpn-i—2ca’p2
+4a2x+6abn—6abp+4czx+6cdn—6cdp+4ab+4cd)S(n—l—l)—(n
| D) (pH2+n) (47 —8np+ap +4 +8n—8p+4) (ad—bc)’S(n) =0
> REtoJacobi (Rjn, S(n), x);

1 (az—l—cz)

"Warning, parameters have the values", { {aJ= Y Ig —p, bJ= % lg—p,f=- Ia J—be

[(ab+cd) } { 1 | I(az—i-cz)
=-— =—Ilg—pbJ=-—1q—p,f=——F77T"
g wd—be IP1¥=yla—pb/=-Tlg=—pf=—"—""".8
_lI(ab+cd) ”

ad—>bc

"Warning, several solutions found"

G(x) =a2x2+c2x2+2abx+20dx+b2+d2,‘c(x) =—2a2px—202px+2a2x “4)

—2abp+adq—bcq+202x—2cdp+2ab+2cd,7un=—n (az—l-cz) (n+1




— 1 1 1(+)x I(ab—i—cd))
21’)’5(”’X)—Pn( yla—p. 5 lg=—p-— ——~ ol RUCY
" [azx-l—czx-i—ab-i-cd) k
:(a2x2+czx2—|—2abx+2cdx+b2+d2)_pearcan ad=be q, —”k+l —

n

‘,ox

-|-02x2+2abx+2cdx+b2+d2,’c(x)=—Zasz—Zcsz+2a2x—2abp+adq

21(ad—bc) (2n+1—2p) (n+1—p)
n+1—2p

_b+1d 1d—b
a+lc’ Ic—a

=

—bcq+202x—20dp+2ab+20d,7»n=—n (az—l—cz) (n+1—2p),S(n,x)

1 1 I(a2+cz)x I(ab+cd) J 22, 22
=P | —1g—p, -— 1qg— =
”(2 9=P -5 4=P + ad—bhe ,wix)=(a"x" 4+ x
arctan(azx—l—czx—l—ab—i-cd]q k
+2abx+2cdx+b2+d2) pe ad—be ) nl:l

n

_21(ad=bc) 2n+1=2p) (n+1—=p) I:[_Id—b _b+Id}
n+1-2p ’ [c—a’ a+lc

| Example 4

B ghsum := subs([alpha = 2*beta, beta = 1], gphihyperterm([g”*(-n),
alpha*beta*gq” (n+l) , x], [alpha*q, g*(-N)1, g9, g9, J)):

ghsum = gpochhammer(q™", q,) gpochhammer(2 B ¢" 1 q.j) gpochhammer(x, gq, j) q’

. N . ®)
gpochhammer(2 B q, q, ) gpochhammer(q™", q,j) qpochhammer(q, q, j)
> RE := gsumrecursion(ghsum, q, j, S(n), recursion = up):;
2
RE = (2qn+2B—l) (_qn—H +qN) (2q2n+2[3_1) S(n+2) — (2q2n+3B (6)

2 N 2

_2qN+2n+2xB+4q2n+3B_4qN+n+2B+4q2n+ZB_2Bqn—l—l+qu_qn+l)

Sta1)+2 (24" T T2B—1) 4" ! (2q2"+4B—1)B(q”+1—l)2S(n)=0

=> REtogde (RE, S(n), x, q);

" : " _ _ 5 1+Ng ,_ 1+N __
Warning, parameters have the values", { {aB=1,bB=2B,cB=2g¢ B,f=q "V, g=0}
{aB=q_1_N,bB=2q1+NB,CB=2[3,f=1,g=O}, {aB=2B,bB=1,cB=q_1_N,f=l,g
=0}, {aB=2¢' ""poB=q ' V. cB=1.f=¢' "V, g=0}}

"Warning, several solutions found"




"Warning, parameters have the values", { {N =N,aB=0,bB=bB,3=0,f= qN, 2=0,9=gq, qN
N N N_ N
=q" }, {N=N,aB=2B,0B=1,B=B./=¢".g=0.4=0,4" =q"}}
"Warning, parameters have the values", { {N=N, B=0,/=fg=2,¢=0,u=u, qN= 0}, {N
N
=N,B=P./=f,g=g q=q.u=0,q"=0}}
"Warning, parameters have the values", { {NZN, aB=0,3=0,/=f,g=0,9=q, qN Zf}, {N
N_ N
=N,aB=0,B=B,/=f,g=g,q=0,4 =4"}}
"Warning, parameters have the values", { {NZN, aB=0,B3=0,f= qN, g=0,9=gq, qN= qN}, {N
=N,aB=aB,B=0.f=¢" aB+4",g=0,4=0.4"=4"}}
"Warning, parameters have the values", { {N=N, bB=bB,3=0,cB=0,f=f,g=g,q=0, qN
=q"}, {N=N.bB=bB,B=0,cB=cB,f=f.g=g.¢=0,4" =0}}
"Warning, parameters have the values", { {p=0,7=£.g=0,pB=0,9=q, u=u,v=fu}, {B
=B.f=fg=2pB=0,9=0,u=uv=v} {B=B./=f g=g pB=pB,q=q,u=0,v=0}}

"Warning, parameters have the values", { {aH =1,bH=2B,f=¢q qN, g=0, qNH: !

2 >
2Bq°q"
{aH= —— bH=2¢"Bg.f~1.20. qNH:L}, {atr=2p, bH=1,1=1,g=0,4""
' q 2Bq
N N 1 N NH_ 1
=q"'}, {aH=2q Bg.bH=——./=qq",g=0,q =;H
qq

"Warning, several solutions found"

3
"Has a solution as Big g-Jacobi", | |6(x) = - (2 Bg —x) (x qN —1 ) (qN) qz, T(x)

N 2 N 2 N N N
_ (24" Bg'x=24"Bq +24 Bg—xq —2Bg+1)q" , _
q—1 o

(¢"—1) (2Bg"q—1) ,S(n,X)=Pn(1,2B,2q1+NB,q1+Nx,q), p(gx)

d' (g—1)q p(x)

L B ) AR 28 ()
(¢")" ¢ (2B—x) (gg x—1)

kn+1
k

n

2
—24"B P+ (") x+2¢"BiPx—24"Bax+4" P +2Bgx—x),

)



(2 (¢) gB—1) 2 B —1) qN,1=[2Bq, 9
(n

N
_24"Bx—24"Bd +24" " Bg—xq" —2Bg+1

, T(x)
74" glg—1)q"
A (¢"—1) (23261 g—1) L S(mx) =P (g "N, 24' VB2 B xq), plgx) _
e (g—1)"¢q p(x)
260 A (26 7gB-1) () B 1)
2B—x & (2Bq"q—1) (¢"—4")
. 28q — N1
V| o) = (2B x)](vxq )’T(X)
qq

N 2 N 2 N N
_2¢ Bgx—2q Bg +2q Bg—xq —2Bg+1 , _
q(qg—1) 4" »r

_Lg"=1) (2Bg"q—1) P (2B 1g " ) Plgx) _ 2(x=1)B

,8(n,x) = ) X,
(G—11q" o) 2p—x
k, 2(")VaB—=1) (2B =1) " .
k+1:_( (¢") an ) ( Z(ql B’ —1)q el Va2l o) -
n (2Bq"q—1) (¢"—4")

“(2Bg—x) (xd" = 1) (¢") )

N 2 N 2 N N N
_ (24" Bg'x=2q"Bg +24 Bg—xq —2Bg+1)q"
g—1 e

"—1) (2B4g"g—1 -
(g n) ( quq ),S(n,x)=P(2q1+NB,q =N V), plgx)
q (g—1)"¢q

2



kn—l—l

2
—24"B¢* + (¢") q2x+2qNBq2x—2qNqu+qu2+2qu—x), . -

n

3

i (2 °gB=1) ("' Bi=1) "
(2Bg"q—1)" (¢"=¢") ¢' TV

q
1+N’2Bq}
q
3
"Has a solution as g-Hahn", | [6(x) =- (2B ¢ —x) (x 7 —1) (") Bg, t(x)

_(24"Bx—24"Bd’ +24" Bg—x4"—2Bg+1) 4" Bg A,
qg—1

) ) Nln(g) —1In 2)
Blg —1)(2129”‘1_1),S(n,x)—Qn[MBr =
(¢ —1)"¢q

plgx) _ 1 (2 (qN)3Bq3x_ (qN)3q2x2
P (") (2B—x) (94" x—1)

2 2
—2¢ (") B=24"B¢ ¥ +(d") ¢*x+24"Bgdx—2¢"Bgx+¢" X +2Bgx

—y) ket (2 (g QB_1>(2 Bq ~1) 1=|0, 1 2 .
, > ,
ki (2Bq g—1)"(¢"—4") q ¢ q"q
1
Nln(q)—ln( )
2Bg° o 2Ba—x) (" =)
N ’ N ’
In(q) g ¢ 949
_(24"Bq’x—2¢"Bg"+24" Bg—xq"—2Bg+1)B , _
gq" (g—1) e
Bla"—1) (2Bg"g—1) 1 " 35 ) ] (g
g — q q— N q p(gx
- ’S 9 = —’2 9—5 b 9—
C 2-DB ke (204 gB-1) (2(¢) B 1) ¢ =lo. 1o
2( " s L7 9o Ly Ly eee

2p-x =k, (2Bq"g—1) (¢"—4¢")



]
ln( ) N
289 ) || | 5(x) = - (2Bg —x) (xq —l)ﬂ_(x)
In(q) qq"
_24"Bx—24"Ba +24" " Bg—xqg" —2Bg+1 y -
g(qg—1)q" o

S =0,(2B 1. Nox ), DXL = 2= DB

(¢"=1) (2Bq"g—1)

(q—1)*q" plx) 2=
k, 20" qBp—1) (2 (") B —1
k+1:_< (4) g~ ) ( 2( qu A | B
" (2Bq"g—1) (¢"—¢q

~(2Bg—x) (xd" = 1) (") 1)

N 2 N 2 N N N
_ (24 Bgx=2q"Bg +24 Bg—xq"=2Bg+1)q" ,
qg—1 > g, n

(¢"=1) (2Bq"q—1)
d' (g—1)°¢q

1
,8(n,x) =Qn(2 7" Ba. v —l,qux,q), plgx)
q9 9 p(x)

T N2 3 1 N (2(8")'Bgx— () PP =24 (4")°B
(¢")" ¢ (2Bp—x) (g4 x—1)

2 k
—24"Bi P+ (¢") Px+24"Bix—24"Bgx+g" P +2Bgx—x), p

(207 gB—1) (2(g" q—l>,I:[ L2, 1 ]
(2qu—1)2(q ~q")q '

_Meixner

[> msum := proc (b, ¢, x, j) hyperterm([-n, -x], [beta], 1-1/c, Jj)
end proc;

msum = proc(b, c, x,j) hyperterm([ —n, —x], [beta], 1 — 1/c¢,j) end proc )

=> RM1 := sumrecursion(msum(b, ¢, x, j), j, S(n), recursion = up);
RMI:=c(B+n+1)Sn+2)—(Bc+cn+xct+c+n—x+1)Sn+1)+ (n )
| +1)S(n)=0
> RM2 := sumrecursion (msum(beta, 1/c, -x-beta, j), j, S(n),

recursion = up);
RM2:=(B+n+1)Sn+2) —(Bc+cen+xc+c+n—x+1)Sn+1)+ (n 10)

+1)cS(n)=0

> “recursion/compare’ (RM1, RM2, S(n));
Recursions are NOT identical! (11




> msum(beta, 1/c, -x-beta, n);
pochhammer( -7, n) pochhammer(x +f,7) (1 —c¢)”

12
pochhammer(, n) n! 1
[> denumM := msum(beta, 1/c, -x-beta, n) /pochhammer (x+beta, n);
n
denumM = pochhammer(-n,n) (1 —c¢) (13)
pochhammer(f, n) n!
B msum(b, ¢, x, n);
n
pochhammer( -7, n) pochhammer( -x, n) (1 — L)
c
(14)
pochhammer (B, n) n!
[> numM := msum(b, ¢, x, n)*(-1)“n/pochhammer (-x, n);
n
pochhammer(-n, n) (1 — L) (-1)"
numM = ¢ 15)
pochhammer(f, n) n!
[> CM := denumM/numM;
n
CM = u j) (16)
)
i c
[> NRM1 := sumrecursion (CM*msum(b, ¢, x, j), j, S(n), recursion =
up) ;
NRMI = (B4+n+1)Sn+2)— (Bc+cn+xc+c+n—x+1)Sn+1) + (n a7
+1)cS(n)=0
> ‘recursion/compare’ (NRM1, RM2, S(n));
i Recursions are identical. (18)
B simplify([seq(CM*add (msum(b, ¢, %x, j), =0 .. n), n=0 .. 3)-
seq(add (msum(beta, 1/c, -x-beta, j), j =0 .. n), n=0 3)1);
i [0,0,0,0] (19)
| Krawtchouk
_> ksum := proc (Pr NI X, J) hYPerterm([‘n, _x]I [_N]I 1/Pr J) end
proc;
ksum :=proc(p, N, x,j) hyperterm([ —n, —x], [ —N1,1/p,j) end proc (20)
[> RK1 := sumrecursion (ksum(p, N, x, j), j, S(n), recursion = up);

RKI=-p(-n—1+N)S(n+2)+(Np—2np+n—2p—x+1)Sn+1)+(n+1) (21)
i -1 +p)S(n)=0
[> RK2 := sumrecursion (ksum(l-p, N, -x+N, j), j, S(n), recursion =
up) ;
RKZI?Z—(—1+p)(-n—1+N)S(n-|-2)+(Np—2np+n—2p—x+l)S(n+l)+(n (22)
+1)pS(n)=0
B ‘recursion/compare’ (RK1l, RK2, S(n));

i Recursions are NOT identical! (23)
[> ksum(p, N, x, n);




n
pochhammer( -7, n) pochhammer( -x, n) ( % )

24
i pochhammer(-N, n) n! (24)
> denumK := ksum(p, N, x, n)*(-1)“*n/pochhammer (-x, n);
n
pochhammer( -7, n) (i) (-1)"
d. K= 25
i enum pochhammer(-N, n) n! (25)
B ksum(l-p, N, -x+N, n);
n
pochhammer( -7, n) pochhammer(x — N, n) (1+ )
L (26)
i pochhammer(-N, n) n!
[> numk := ksum(l-p, N, -x+N, n)/pochhammer (x-N, n);
n
pochhammer( -#, n) (llTp )
i numk = pochhammer(-N, n) n! 27
[> CK := numK/denumK;
1 n
=
CK = - (28)
() o
_ p
> NRK1l := sumrecursion (CK*ksum(p, N, x, j), j, S(n), recursion =
up) ;
NRKI =-(-1+p) (-n—1+N)S(n+2)+(Np—2np+n—2p—x+1)Sn+1) 29)

i +(n+1)pSn)=0

B ‘recursion/compare’ (NRK1, RK2, S(n));

i Recursions are identical. 30)

B simplify([seq(CK*add (ksum(p, N, %x, j), j =0 .. n), n=0 .. 3)-
seq(add (ksum(l-p, N, -x+N, j), j =0 .. n), n=0 .. 3)]);

[0,0,0,0 (31)

_Hahn

[> hsum := proc (alpha, beta, N, x, j) hyperterm([-n, n+alpha+
beta+l, -x], [alpha+l, -N], 1, j) end proc;

hsum := proc(alpha, beta, N, x, j) (32)
hyperterm([ —n, n +alpha+beta+ 1, —x], [alpha+1, —N], 1,/)
| end proc
[> RH1 := sumrecursion (hsum(alpha, beta, N, x, j), j, S(n),

recursion = up);
RHI=(o+2+n) 2n+a+B+2) (n+2+0+P) (-n—1+N)Sn+2)—(2n+3 (33)

+o+B) (N(x2+NocB+2Nocn +2NBn +2Nn2—a2n—a2x—2oc[3x—an2
—4ocnx+[32n—B2x+[3n2—4[3nx—4n2x+3aN+3NB+6Nn—a2—3na
—60cx+[32+3n[3—6[3x—12xn +4N—20L+2B—8x) Sn+1)+(n+1) (B
+n+1) (2n+44+0+B) (n+o+B+2+N) Sn) =0




> RH2 := sumrecursion (hsum(beta, alpha, N, -x+N, j), j, S(n),
recursion = up);

RH2:=(B+2+n) 2n+oa+P+2) (n+2+a+B) (-n—1+N)S(n+2)+(2n+3 (34
+o+PB) (N +NoB+2Non+2NBn+2 N2 —o'n—o x—20x—on’
—4ocnx+[32n—B2x+[3n2—4[3nx—4n2x+30(N+3NB+6Nn—0(2—3noc
—6ax+B +3nB—6Bx—12xn+4N—20+2B—8x)S(n+1)+(n+1) (o

+14+n) (2n+4+a+p) (n+a+B+2+N)SHn)=0
> “recursion/compare’ (RH1, RH2, S(n));
i Recursions are NOT identical! 35)
> hsum(alpha, beta, N, x, n);
pochhammer( -7, n) pochhammer(n + o+ + 1, n) pochhammer( -x, 1)

36
pochhammer( o+1, n) pochhammer(-N, n) n! (36)

=> denumH := hsum(alpha, beta, N, x, n)*(-1)“n/pochhammer (-x, n);
pochhammer( -7, n) pochhammer(n + o +p+1,n) (-1)"

denumH = 37

pochhammer(o + 1, n) pochhammer(-N, ) n!
B hsum(beta, alpha, N, -x+N, n);
pochhammer( -7, n) pochhammer(n + o+ + 1, n) pochhammer(x — N, n)

38
pochhammer (B + 1, #) pochhammer(-N, 1) n! (38)

=> numH21 := hsum(beta, alpha, N, -x+N, n)/pochhammer (x-N, n);
umE2] — pochhammer( -7, n) pochhammer(n + o+ B+ 1, n) 39)
pochhammer (B + 1, n) pochhammer(-N, 1) n!
=> CH21 := simplify(numH21/denumH) ;
pochhammer(o+1,7) (-1)
pochhammer(f + 1, n)

=> NRH1 := sumrecursion (CH2l*hsum(alpha, beta, N, x, j), j, S(n),
recursion = up);

NRHI = (B+2+n) 2n+a+P+2) (n+2+a+B) (-n—1+N)S(n+2)+(2n (41)
+3+o+p) (NO(2+Na[3+2Nan +2NBn +2Nn2—0c2n—062x—20c[5x—ocn2
—4ocnx+[32n—B2x+[3n2—4[3nx—4n2x+3aN+3NB+6Nn—a2—3na
—60cx+[32+3n[3—6[3x—12xn +4N—20L+2B—8x) Sn+1)+n+1) (o

+1+n) 2n+4+0+B) (n+a+B+2+N)S(n)=0

> ‘recursion/compare’ (NRH1, RH2, S(n));
Recursions are identical. 42)

-n

CH?I := 40)

> simplify([seq(CH21*add (hsum(alpha, beta, N, x, j), j =0 .. n), n
=0 .. 3)-seqg(add(hsum(beta, alpha, N, -x+N, j), j =0 n), n=
0 .. 3)1);
[0,0,0,0] 43)

| Big gq-Jacobi
[> BJsummand := proc (a, b, ¢, x, gq, j) gphihyperterm([g”*(-n), a*b*




q*(n+l), x], [a*q, c*q]l, q, q, J) end proc;

BJsummand = proc(a, b, c, x, q, ) 44)
gphihyperterm([q™( —n),a*b*q"(n +1),x],[a*q,c*q],q,q.))

end proc

=> RB1 := gsumrecursion (BJsummand(a, b, ¢, x, q, Jj), g9, j, S(n),

recursion = up)

RBI=-(""?c—1) (" 2ab—1) (¢"?a—1) (¢" T?ab—1) Sn+2) 45)
_(q2n+3ab_1) (q4n+6xa2b2_q3n+5a2b2_q3n+50a2b_q3n+5a2b
_q3n+50ab+q2n+4 2b+ 2n+4cab_q2n+4xab+q2n+3 2b+ 2n+3€ab
+q2n+4ab+q2n+4ca+q2n+3ab_q2n+2xab+q2n+3ca_qn+2ab

_qn+2ca_qn+2a_qn+2c+x) S(n+1) +(qn+1b_l)qn+2a(abqn+l

| =) (" rab—1) (T =1) Sy =0
[> RB2 := qsumrecursion(BJsummand(b, a, a*b/c, b*x/c, q, j), 9, j, S
(n) , recursion = up);
RB2:==-(¢*""%ab—1) (" *ab—c) (¢" Pab—1) (¢" *b—1) S(n+2) (46)
2n+3 4n+6 240 3n+5 2,2 3n+S 2 3n+5 2
—(q ab— )( —q a b —q cab—gq a b

3n+5 2n+4 2 2n+4 2n+3 2 2n+3
cab

—q cab+q ab+gqg

cab—gq xab+gq ab+gqg
+q2n+4ab+q2n+4ca+q2n+3ab_q2n+2xab+q2n+3ca_qn+2ab
n+2 n+2 n+2

—q ca—gq a—q c-%x)bSKn+—1)+(qn+lc——l)qn+2(qn+la
—1)a(¢m+4ab—4j(qn+1—1)b%ﬂn)=0

=> RB3 := gsumrecursion (BJsummand(c, a*b/c, a, x, q, j), 49, j, S(n),
recursion = up);

RB3:=-(q""%c—1) (" 2ab—1) (¢"%a—1) (¢"T2ab—1) S(n+2) "

_ (q2n+3ab_1) (q4n+6xa2b2_q3n+5a2b2_q3n+5 3n+5a2b

—q“+scab+q b+gq

+q2n+4ab+q2n+4ca+q2n+3
_qn+2€a_qn+2a_qn+20+x) S(n+1) +(qn+1b_1)qn+2a(abqn+l

—¢) (" tab—1) ("' 1) S(n) =0

2n+4

ca’b— q

2n+4 2 2n+4 2n+4 2n+3 2

xab+gq b+ 2'“L3cab

xab%wfn+30a—qn+2ab

cab—gq

> RB4 := gsumrecursion (BJsummand (a*b/c, ¢, b, b*x/c, q, J), q, j, S
(n) , recursion = up);
RB4:=-(""2ab—1) (" 2ab—c) (" ?ab—1) (q"+2b—1)S(n—|-2) (48)
2n+4 2n+4 2n+3

+gq ab+gq catgq ab—wf”+2xab+wf”+3ca—q"+2ab

_qn+2ca_qn+2a_qn+2c+x)bS(n+1)+(qn+lc_1)qn+2(qn+la
—1al(" T ab—1) (¢"T'=1) p*S(n) =0

> ‘recursion/compare’ (RB1, simplify(RB2), S(n));
Recursions are NOT identical! 49)
> ‘recursion/compare’ (RB1, simplify(RB3), S(n));

7 -



Recursions are identical. (50)
> ‘recursion/compare’ (RB1, simplify(RB4), S(n));

i Recursions are NOT identical! (51)
[> recursion/compare’ (RB2, simplify(RB3), S(n));
i Recursions are NOT identical! (52)
[> recursion/compare’ (RB2, simplify(RB4), S(n));

Recursions are identical. (53)

> ‘recursion/compare’ (RB3, simplify(RB4), S(n));
Recursions are NOT identical! 54)

;Obtaining Cn
> BJsummand(a, b, ¢, x, q, n);

gpochhammer(q™", q, n) gpochhammer(a b g" * 1, g, n) gpochhammer(x, q, n) q"

55
i gpochhammer(a q, q, n) gpochhammer(c q, q, n) gpochhammer(q, q, n) (55)
> BJsummand (b, a, a*b/c, b*x/c, q, n);
gpochhammer(q™", q, n) qpochhammer(a b 4" * 1, q,n) qpochhammer( ﬂ, q, n) q"
c
(56)
gpochhammer(b q, q, n) qpochhammer( M, q, n) gpochhammer(q, q, n)
c
[> num21 := BJsummand(b, a, a*b/c, b*x/c, q, n)*(-1)“n*g*binomial (n,
2) * (b/c) *n/gpochhammer (b*x/c, q, n);
num?21 = (57)
. . n
gpochhammer(q™", q, n) gpochhammer(a b ¢" * 1, g.n) ¢ (-1)" quomlal("’ 2) (% )
gpochhammer(b q, q, n) qpochhammer( %1, q, n) gpochhammer(q, q, n)
> denumbj := BJsummand(a, b, ¢, x, g, n)*(-1)“n*q*binomial (n, 2)
/gpochhammer (x, q, n);
denumbj = gpochhammer(q ™", q, n) gpochhammer(a b " * 1, g.n)q" (-1)" quomlal("’ 2) (58)
i ' gpochhammer(a q, q, n) gpochhammer(c q, q, n) gpochhammer(q, q, n)
[> €21 := simplify(num21/denumbj) ;
n
(ﬁ ) gpochhammer(a q, q, n) gpochhammer(c q, q, n)
c21 £ (59)

gpochhammer(b q, q, n) qpochhammer( %q-, q, n)

| Checking initial conditions

> gsimpcomb ([seq(C21l*add (BdJsummand(a, b, ¢, x, q, j), j =0 .. n),
n =0 .. 3)-seq(add (BJsummand (b, a, a*b/c, b*x/c, q, j), j =0
n), n=0 .. 3)]);

_ [0,0,0,0] (60)

| Comparing recurrence equations with new relation

> NRB1 := gsumrecursion (C2l1*BJsummand(a, b, ¢, x, q, Jj), 9, j, S
(n) , recursion = up);

NRBI = -(¢*" ?ab—1) (¢"T2ab—c) (" ?ab—1) (¢"T?b—1) S(n+2) (61)
—(q2”+3ab—1) (q4n+6xa2b2_q3n+5a2b2_q3n+sca2b_q3n+5a2b
_q3n+5€ab+q2n+4a2b+q2n+4cab_q2n+4xab+q2n+3a2b+q2n+3cab



2n+4 2n+4 2n+3 2n+3 n+2
ca ab

+q ab+gq ab—q2"+2xab+q —q
_qn-l—ZCa_qn—i—Za_qn-l—ZC_i_x)bS(n+1) +(qn+lc_1)qn+2(qn+la
—1)a(q2n+4ab—l) (qn+1—1)b2S(n)=0
> “recursion/compare’ (NRB1l, simplify(RB2), S(n));
Recursions are identical. (62)
> BJsummand (c, a*b/c, a, x, q, n);

ca+tgqg

gpochhammer(q™", q, n) gpochhammer(a b q" * 1, g, n) gpochhammer(x, q,n) q"
gpochhammer(a q, q, n) gpochhammer(c q, q, n) gpochhammer(q, q, n)

> num3l := BJsummand(c, a*b/c, a, x, q, n)*(-1)“*n*g*binomial(n, 2)
/gpochhammer (x, q, n);

(63)

qPOChhammer(q_", g, n) qpochhammer(a b qn + 1’ q, l’l) qn (-1 )n 6]binomial(n, 2)

31 = 64
i m gpochhammer(a q, q, n) gpochhammer(c q, q, n) gpochhammer(q, q, n) ©4)
[> C31 := num31/denumbj;
i C31 =1 (65)
[> BJsummand (a*b/c, c, b, b*x/c, q, n);
gpochhammer(q™", q, n) gpochhammer(a b ¢" * 1, g, n) qpochhammer( ﬂ, q, n) q"
p : (66)
gpochhammer(b q, q, n) qpochhammer( a29 ,q, n) gpochhammer(q, q, n)
=> num4l := BJsummand(a*b/c, ¢, b, b*x/c, q, n)*(-1)“*n*g*binomial (n,
2) * (b/c) *n/gpochhammer (b*x/c, q, n);
num41 == (67)
. . n
gpochhammer(q™", q, n) gpochhammer(a b 4" * 1, g.n)q" (-1)" quomlal(”’ 2) (2 )
c
gpochhammer(b q, q, n) qpochhammer( M, q, n) gpochhammer(q, q, n)
c
[> C41 := num4l/denumbj;
n
(ﬁ ) gpochhammer(a q, q, n) gpochhammer(c q, q, n)
C41 ¢ p (68)
gpochhammer(b q, q, n) qpochhammer( a_q_, q, n)
c
[> c21/c41;
i 1 (69
[> NRB3 := gsumrecursion (C21*BJsummand (¢, a*b/c, a, x, q, j), g9, 3,
S(n), recursion = up);
NRB3:=-(g*""2ab—1) (¢"2ab—c) (" ?ab—1) (¢"T?b—1) S(n+2) (70)
(P Pab=1) ("B =" T R =" el b — " S b
+q2n+4ab +q2n+4ca +q2n+3ab _q2n+2xab +q2n+30a _qn+2ab
_qn+2€a_qn+2a_qn+20+x) bS(n+1)+ (qn+lc_l) qn+2 (qn+1a

—1al(d" T ab—1) (¢"T'=1) b*S(n) =0
> ‘recursion/compare’ (RB2, simplify(NRB3), S(n));
Recursions are identical. (71)




 Little g-Jacobi

;Liitle g-Jacobi to g-Krawtchouk
> LJsummand := proc (a, b, x, q, j) gphihyperterm([g”(-n), a*b*g”
(n+l)], [a*q], q, g*x, j) end proc;

LJsummand = proc(a, b, x, q, j) (72)
gphihyperterm([g"( —n),a*b*q"(n +1)], [a*q],q,q*x,])

| end proc

[> RL := gsumrecursion (LJsummand(a, b, x, q, j), 9, j, S(n),
recursion = up);

RL:Zq’“L1 (q2n+2ab—1) (qn+2a—1) (qn+2ab—1) S(n+2)+ (q2n+3ab (73)

D (TP — P T P ab— " T xab + " T3 a b

_q2n+2xab+q2n+2ab+q2n+3a+q2n+2a_qn+la_qn+1_|_x) S(n+1)

] +(qn+lb_1)qn+la(q2n+4ab_1) (q"+l—1)S(n)=O

[> gksum := proc (p, N, x, q, j) gphihyperterm([g*(-n), x, -p*q*n],
[qA(_N)/ 0]/ q, 9, j) end proc;

gksum := proe(p, N, x, q, j) (74)
gphihyperterm([g™( —n),x, —p*q”n), [¢"( —N),01, 9, q,j)

| end proc

> RK := gsumrecursion (gksum(-a*b*q, 1ln(1l/(b*q))/ln(q), g*x*b, q,
j), 9, j, S(n), recursion = up);

RK:= (""" 2ab—1) [q”+l—q tn(9) " Pab—1)S(n+2)—q (" ab (75)

2n+4
n(q) Y B —g In(q) LB —g O tant cab?
1 1 1
In| — In| — In| —
l(bq) +2n+2 s ania qu) +2n+3 l(bqj +2n+2
—q n(q) xab"—q¢ " Cab+gq n(9) ab+gq n(q) ab
1 1
In| — In| —
2n+2 2n+1 nt 1n(bz) 1n(bz) n
+gq ab+gq ab—q U ab+qg ™ xb—q")Sn+1)

+q2n+2 [qn-i— In(q) +2ab . 1] a (q2n+4ab . 1) (qn—|—1 . 1) bS(l’l) -0
> ‘recursion/compare’ (RL, simplify(RK), S(n));
Recursions are NOT identical! (76)
> gksum(-a*b*q, 1n(1l/(b*q))/ln(q), g*x*b, q, n);
gpochhammer(q™", g, n) gqpochhammer(b x q, g, n) gpochhammer(a b ¢" q, g, n) q
[ 54 ]
gpochhammer\ q In{g) , g, n) gpochhammer(q, q, n)

> denumLK := gksum(-a*b*q, 1ln(1/(b*q))/1ln(q), g*x*b, q, n)*(-1)“*n¥*
(b*q) “n*g”binomial (n, 2)/gpochhammer (g*x*b, q, n);
denumLK = (78)

n

(77




n _binomial(n, 2)
q

qpochhammer(q_n, q, n) qpochhammer(a bq"q,q, n) g (-1)" (bq)
1
ln( b_q

In(g) ’q,n] gpochhammer(q, q, n)

| qpochhammer[q
> LJIsummand(a, b, x, q, n);
qpochhammer(q_n, q, n) qpochhammer(a bq" + 1, q, n) (gx)"
| gpochhammer(a q, q, n) gpochhammer(q, q, n)
[> numlB := LJsummand(a, b, x, g, n)*g”n/(g*x)”*n;
B = qpochhammer(q_n, q, n) qpochhammer(a bq" + 1, q, n) q
' gpochhammer(a q, q, n) gpochhammer(q, q, n)

n

numlL

| >

[> CLK := simplify (numLB/denumlK) ;

gpochhammer(b g, q.n) (-1) " (bq) "q
gpochhammer(a q, q, n)

-binomial(n, 2)

CLK =

> NRK := gsumrecursion (CLK*gksum(-a*b*q, 1ln(l1/(b*q))/ln(q), g*x*b,

q, j), 9, j, S(n), recursion = up);

[ ln( ! j]
NRK :=¢" "1 (" ta—1) (" Pab—1) \¢" T =g ™9 ) (¢"Pa—1) (¢"Pab

—1)bS(n+2)+(q2"+3ab—l) [g In(q) xa2b3—q In(g) a b’

1 1
In| — In| —
M+2n+4 Lﬂlj

1
In| —
_gﬁﬁj'+2”+2 2n+2 2n+1 ntlr Tn(g)
+q n(9) ab+q" " “ab+q¢" " ab—gq n(9) ab+gq M9 xp

n+———
—q"} (" la=1) (" Pb—-1)Sn+ 1)+ (" 'b=1)q"\g ™  ab

—1] a(@"™ab—1) ("' =1) (¢"Pb—1) S(n) =0
> ‘recursion/compare’ (RL, simplify(NRK), S(n));
Recursions are identical.

> simplify (gsimpcomb ( [seq (CLK*add (gksum(-a*b*q, 1ln(1l/(b*q))/1ln(q),

(79)

(80)

(C2Y

(82)

(83)

g*x*b, q, j), J =0 .. n), n=0 .. 5)-seq(add(LIsummand(a, b, x,

q, J)I J =0 ..n), n=0..5)1));
(0,0,0,0,0,0]

| q-Laguerre

B glsum := proc (a, x, q, j) gpochhammer (g”*(a+l), g, n)*
gehihyperterm([g*(-n)], [g*(a+l)], g, -g* (n+a+l)*x, j)
/apochhammer (g, g, n) end proc;

glsum = proc(a, x, q,j)

(84)

85



gpochhammer(q”(a + 1), g, n) * qphihyperterm([q~( —n) ], [¢"(a + 1)1, q, —q"(n
+a+1)*x,j)/gpochhammer(q, q, n)

| end proc

> R11 := gsumrecursion(glsum(a, x, q, j), 9, j, S(n), recursion =
up) ;

RI=(g"T?=1)Sn4+2)+ (¢ 2" x—g" 2T " "2 g +1) S(n+1) (86)

+q (" 1) S(n) =0

=> gmsum := proc (b, ¢, x, q, j) gphihyperterm([g”*(-n), x], [b*ql,
q, -9*(n+l)/c, j) end proc;

gmsum :=proc(b, c,x, q,j) @87)
gphihyperterm([g™( —n),x], [b*ql,q, —q"(n+1)/c,j)

| end proc

[> RM := gsumrecursion (gmsum(0, -g*(-a), -x, q, j), 9, Jj, S(n),
recursion = up)

RM=Sn+2)+ (" x4+ 4" —g—1)Sn+1) +q (¢"Te"! (88)

| D) (" =1)sm) =0
> ‘recursion/compare’ (R11l, simplify(RM), S(n));

i Recursions are NOT identical! (89)
[> glsum(a, x, q, n);
1
—n(n—1)
gpochhammer(q™", g.n) (-¢" 7" 1x)" (-1)"¢? 90)
| gpochhammer(q, q, n)2
> numgl := glsum(a, x, q, n)*(-g*(n+a+l))“*n/(-g”* (n+a+l) *x)“n;
1
-n IR En(n—l) _ n+a+ 1)
pumqlL gpochhammer(g™", g.n) (-1)"q : (-¢ ) ©1)
| gpochhammer(q, q, n)
> gmsum(0, -gq*(-a), -x, q, n);
n+1\"
gpochhammer(q™", q, n) gpochhammer(-x, q, n) (-q_—a )
q
92
i gpochhammer(q, q, n) ©2)
> denumglM := gmsum(0, -g*(-a), -x, q, n)*g*binomial(n, 2)
/gpochhammer (-x, q, n);
n+1\"* )
qpochhammer(q_", g, n) [_‘]__a ) quomlal(n, 2)
denumgLM = 9 93)
i gpochhammer(q, q, n)
[> CqlM := gsimpcomb (numgl/denumglM) ;
1
CqgLM = 94
| g gpochhammer(q, q, n) ©4)
[> NRM := gsumrecursion (CqLM*qmsum(0, -g*(-a), -x, q, j), 4, j, S
(n) , recursion = up);
NRM:= ("2 =1)S(n+2) + (-¢" T2 s —g" 2 " 24 g +1) S(n + 1) (95)

| +q (" =) s =0
B ‘recursion/compare’ (R11l, simplify(NRM), S(n));

s



Recursions are identical. (96)

> gsimpcomb ( [seq(CglLM*add (gmsum (0, -g*(-a), -x, q, j), j =0 .. n
n )

[ S
~ <

=0 .. 5)-seqg(add(glsum(a, %, q, j), =0 .. n), n=0 ..5

i [0,0,0,0,0,0] 97

| Al-Salam Carlitz 1

[> Alsummand := proc (a, x, q, j) (-a)”*n*g*binomial(n, 2)*
gphihyperterm([g* (-n), 1/x], [0], g, g*x/a, j) end proc;

Alsummand := proc(a, x, q, ) (98)

( —a)”n* g binomial(n, 2) * gphihyperterm([q™( —n), 1/x], [0],q,qg*x/a,j)
| end proc

> RAl1 := gsumrecursion (Alsummand(a, x, q, Jj), q, j, S(n), recursion
= up);
i RA]:ZS(n—i-Z)+(qn+1a+qn+l—x)S(n+l)+qna(qn+1—1)S(n)=O 99)
[> RA2 := gsumrecursion (Alsummand(1/a, x/a, q, j), 49, j, S(n),
recursion = up);
i RA2=aSn+2)+ (¢" T a+¢"T ' =x)Sn+1) +¢" (¢" "' = 1) S(n) =0 (100)
B ‘recursion/compare’ (RAl, simplify(RA2), S(n));
Recursions are NOT identical! (101)

> Alsummand(a, x, gq, n);

(-a)" qbinomial(n’ 2) qpochhammer( q_n, q, n) qpochhammer( L, q, n) ( £ )
X a

102
i gpochhammer(q, q, n) (102)
B c(li.r/mmal :=) ii(.m;:l:}.f;)( (A:)I.)summand(a, X, q, n)*(g/a)”n/(gpochhammer
X, g, n x*q/a)“n));
. . n
( _a)n quomlal(n, 2) qpochhammer(q_”, q, I’l) ( q )
denumal := “ (103)
i gpochhammer(q, q, n)
[> Alsummand(1/a, x/a, q, n);
n . .
( L ) quomlal(n’ 2) gpochhammer(q™", ¢, n) qpochhammer( ﬁ, q, n) (gx)"
. = (104)

gpochhammer(q, q, n)
> numal := simplify(Alsummand(l/a, x/a, q, n)*g”*n/(gpochhammer (a/x,
q, n)*(g*x)“n));

( 1 )n binomial(n, 2) +
- q
a

" gpochhammer(q™", q, n)

numal = 105)
| gpochhammer(q, q, n)
[> ca1 := gsimpcomb (numal/denumal) ;
car= -1 (106)
a

> gsimpcomb ([seq(CAl*add (Alsummand(a, x, q, j), J =0 .. n), n=20
.. 3)-seq(add(Alsummand(l/a, x/a, q, j), j =0 .. n), n=0 .. 3)
1)

[0,0,0,0] (107)



> NRA1l := gsumrecursion (CAl*Alsummand(a, x, q, j), 9, Jj, S(n),
recursion = up);

| NRAT=aSn+2) +(¢" T la+d" T =x) Stn+1) +4" (¢" T —1) S(n) =0 (108)
> recursion/compare’ (NRAl, simplify(RA2), S(n));
Recursions are identical. (109)

;I)iscrete q-Hermite I
> gsumrecursion (Alsummand (-1, -x, q, Jj), 9, j, S(n), recursion =
up) ;
-S(n+2) —xSn+1)+4" ("' =1) S(n) =0 (110)
> gsumrecursion (Alsummand (-1, x, q, Jj), 9, j, S(n), recursion = up)
“S(n+2)+xSn+1)+4"(¢" T =1) S(n) =0 (111)
> ‘recursion/compare’ (gsumrecursion (Alsummand (-1, -x, q, j), 49, J,
S(n), recursion = up), gsumrecursion(Alsummand(-1, x, q, j), g,
j, S(n), recursion = up), S(n));
Recursions are NOT identical! (112)
> Alsummand (-1, -x, gq, n);

binomial(n, 2)

gpochhammer(q™", q, n) qpochhammer( - %, q, n) (gx)"

gpochhammer(q, q, n) (113)

> numdl := Alsummand(-1, -x, q, n)*g”n/(gpochhammer (-1/x, q, n)*(g*

x)“n);
e binomial(n, 2) qpochhammer(q_", g, I’l) qn (114)
i gpochhammer(q, q, n)
> Alsummand (-1, x, q, n);
binomial(n. 2) 1 ochhammer(q ™, g, n) qpochhammer( L, q n) (-gx)"
X (115)

gpochhammer(q, q, n)
> denumdl := Alsummand (-1, x, q, n)*(-1)“*n*g”n/(gqpochhammer (1/x, q,
n) * (-q*x) *n) ;

binomial(n, 2) n o n

gpochhammer(q™", q.n) (-1)"¢q
gpochhammer(q, q, n)
> Cdl := simplify (numdl/denumdl) ;
Cdl=(-1)" a7
> “recursion/compare’ (gsumrecursion (Cdl*Alsummand (-1, -x, q, j), q,
j, S(n), recursion = up), gsumrecursion (Alsummand(-1, x, q, Jj),
g, j, S(n), recursion = up), S(n));
Recursions are identical. (118)
> gsimpcomb ([seq(Cdl*add (Alsummand (-1, -x, q, j), J =0 .. n), n =
0 .. 3)-seq(add(Alsummand(-1, x, q, j), J =0 .. n), n=0 .. 3)]
)

denumdl = 4 (116)

[0,0,0,0] (119)

| Al-Salam Carlitz 11

> A2summand := proc (a, x, q, j) (-a)”*n*g”(-binomial(n, 2))*
gphihyperterm([g”*(-n), x], [], g9, g*n/a, j) end proc;

A2summand = proc(a, x, q, J) (120)




( —a)*n*q”( —binomial(n, 2)) * gphihyperterm([q"( —n),x], [ 1, q,9"n/a,j)
| end proc

[> RA21 := gsumrecursion (CAl*A2summand(a, x, q, j), 494, J, S(n),
recursion = up);

RA21=-¢""'aSn+2)+¢" (" T 'x—a—1) S+ 1)+ ("' =1)Sm)y=0 @21

> RA22 := gsumrecursion (A2summand(l/a, x/a, q, j), 49, j, S(n),
recursion = up)

RA22:=-¢"" " aSn+2)+4" (" T 'x—a—-1)Sn+ 1) + ("t ' =1)Sm)=0 (122
> “recursion/compare’ (RA21, simplify(RA22), S(n));
Recursions are identical. (123)
> A2summand(a, x, q, n);

. . n n
(-a)" q_bmomlal(n’ 2 qpochhammer(q_n, q, n) gpochhammer(x, q, n) (-q— )
a
1 (124)
5 n(n—1)
( -1 )n q qpochhammer(q, q, l’l)
> denuma2 := simplify (A2summand(a, x, q, n)*(-1)“*n*g”binomial (n, 2)
/gpochhammer (x, q, n));
1 n
-—n(n—1) n
(-a)"q gpochhammer(q™", g, n) (g— j
denuma?2 = 4 (125)
gpochhammer(q, q, n)
> A2summand(l/a, x/a, q, n);
n . .
( . ) q_bmomlal(n’ 2) gpochhammer(q™", q, n) qpochhammer( i, q, n) (a qn)n
a a
1 (126)
5 n(n—1)
(-1)"gq gpochhammer(q, q, n)
> numa?2 := simplify(A2summand(l/a, x/a, q, n)*(-1)“n*(1/a)*n*
g*binomial (n, 2)/gpochhammer (x/a, q, n));
1
n -—n(n—1)
(-i)q ? %wmmmmﬂdﬁ%ﬂ(afV(i)
a a
numaZ2 = az7
gpochhammer(q, q, n)
> CA2 := gsimpcomb (numa2/denuma?2) ;
CA2 = Ln (128)
a

> ‘recursion/compare’ (gsumrecursion (Cdl*A2summand (-1, -I*x, q, j),
d, j, S(n), recursion = up), gsumrecursion(A2summand (-1, I*x, q,
J), 4, 3, S(n), recursion = up), S(n));
Recursions are identical. (129)
> gsimpcomb ([seq(CA2*add (A2summand(a, x, q, j), J =0 .. n), n=20
3) -seq(add (A2summand(1/a, x/a, q, j), j =0 .. n), n=0 .. 3)
1)
[0,0,0,0] (130)

_Discrete g-Hermite 11
> qs1mpcomb([seq(Cdl*add(AZsummand( -1, -I*x, q, j), 3 =0 .. n), n
0 .. 3)-seqg(add(A2summand (-1, I*x, g, j), 3 =0 .. n), n=20
3)]);



[0,0,0,0] (131)

| q-Meixner

> gMsummand := proc (b, ¢, x, q, j) gphihyperterm([g”(-n), x], [b*
ql, 9, -9~ (n+l)/c, j) end proc;

gMsummand := proc(b, ¢, x, q, ) (132)
gphihyperterm([g™( —n),x], [b*ql,q, —q"(n+1)/c,j)

| end proc

> RM1 := gsumrecursion (gMsummand (b, ¢, x, q, j), g9, Jj, S(n),

recursion = up);
RMI=c(q" 2 b=1) St +2) + (- x—¢" P be—q" Vet TP Heq+c) St (133)
+1) +q (¢" " +¢) ("' —1) Sn) =0

> RM2 := gsumrecursion (gMsummand (-1/c, -1/b, -x/(b*c), q, Jj), 49, 3,
S(n) , recursion = up);

RM2:=(q”+2+c)S(n+2)—I—(q2"+3x+q"+2bc+q”+zc—q"+2—cq—c)S(n—l—l) (134)
| 4" h—1)ge(d"T =1) S(n) =0

> ‘recursion/compare’ (RM1, simplify(RM2), S(n));

i Recursions are NOT identical! (135)
B gMsummand (b, ¢, x, q, n);

C

n+1\"
qpochhammer(q_n, q, n) gpochhammer(x, q, n) ( A )

1
gpochhammer(b q, q, n) gpochhammer(q, q, n) (136)

> denumgm := gMsummand(b, c, x, q, n)*(-1)“n*g*binomial (n, 2)
/gpochhammer (x, q, n);
RN binomial(, 2
gpochhammer(q™", g, n) (- ) (-1)" gmomial2)
c
gpochhammer(b q, q, n) gpochhammer(q, q, n)

> gMsummand (-1/c, -1/b, -x/(b*c), q, n);

denumgm := 137

apoctanmerl ™. g.) gpoctianmer( - g.n) (""" b)"
C

(138)

qpochhammer( - -q—, q, n) gpochhammer(q, q, n)
c

> numgm := gMsummand(-1/c, -1/b, -x/(b*c), q, n)*(-1)*n*(-1/(b*c))
“n*g*binomial (n, 2)/gpochhammer (-x/(b*c), q, n);

n . .
gpochhammer(qg™", g, n) (¢"T'b)" (-1)" ( B} bL ) gPmomial(r: 2)
c

numqm = 139

qpochhammer( - -q—, q, n) gpochhammer(q, q, n)
c

> CgM := simplify (numgm/denumgm) ;

n+1 1 _Ll v b q q n
(q b) ( - — ) q])OChhamme ( > Y )
CQM =

(140)
qpochhammer( - -Z—, q, n)

> gsimpcomb ( (b*g* (n+1)) An* (-1/ (b*c) ) “n* (-q* (n+1) /c) * (-n) ) ;



1 (141)
[> NRM1 := gsumrecursion (CgM*gMsummand (b, ¢, x, q, j), 9, j, S(n),
recursion = up);
N&MIF(q”+2+c)SU1+2)4—ﬂf”+3x+q”+2bc+q"+zc—q”+2—cq-—c)Sm (142)

| D+ (" e=1) ge(g" T =1) S(n) =0
B ‘recursion/compare’ (NRM1, simplify(RM2), S(n));
i Recursions are identical. (143)
B gsimpcomb ( [seq(CgM*add (gMsummand (b, ¢, x, q, j), J =0 .. n), n =
0 .. 3)-seqg(add(gMsummand(-1/c, -1/b, -x/(b*c), q, j), j =0
n), n=0 .. 3)1);
[0,0,0,0] (144)

| q-Krawtchouk

;Checking Big g-Jacobi and g-Krawtchouck

> qksum .= proc (P/ N/ X, q, J) thihYPerterm([qA(‘n), X, _p*qAn]r
[q*(-N), O], q, q, J) end proc;

gksum = proc(p, N, x, q, j) (145)
gphihyperterm([¢”( —n),x, —p*q"n], [¢"( —N),01], 4,4,/

| end proc

[> RK := gsumrecursion (gksum(p, N, x, q, j), 9, j, S(n), recursion =
up) ;

RK=(pq" "' +1) (" " 'p+1) (-¢" " +4") Sn+2) = (¢" " "1 p? (146)

N+3n+3 2 N+2n+3 N+2n+3 3n+3 N+2n+2 N+2n+1
—q P tq xXp—q ptq pP—q ptq xp

_q2n+2p+qN+n+1p_q2n+1p+qu_qn+l) (q2n+2p+1)S(n+l)
i +q2n+1 (q2n+3p+1)p(qn+l_1) (qN+n+lp+1)S(n):0
> gksum(p, N, x, gq, n);

gpochhammer(q™", q, n) gpochhammer(x, q, n) gpochhammer(-p ¢", q,n) ¢"

=Y (147)
i gpochhammer(q ™", g, n) gqpochhammer(q, q, n)
> denumgK := gksum(p, N, x, g, n)*(-1)“*n*g”binomial (n, 2)
/gpochhammer (x, q, n);
-n _ n n . _q\h binomial(n, 2)
denumqk — 4pochhammer(q ", g. n) qPOC_f]l\flammer( pq'.q.n)q" (-1)"q (148)
i gpochhammer(q™", g, n) gpochhammer(q, g, n)
> BJsummand (g* (-N-1) , -g*N*p, 0, x, q, n);
qpochhammer(q_n, q, n) qpochhammer( —q_l N qu q" + 1, q, n) gpochhammer(x, q,n) q" (149)
i qpochhannner(q_l_qu,q,n) gpochhammer(q, q, n)
[> numBK := BJsummand (g* (-N-1) , -g*N*p, 0, x, q, n)*(-1)“n*
g*binomial (n, 2)/gpochhammer(x, q, n);
numBK = (150)

gpochhammer(q™", ¢, n) gpochhammer( —q_l - QNP q" L g.n)q" (-1)" qbinomial(”’ 2)

qpochhammer(q_1 _Nq, g, n) gpochhammer(q, q, n)
simplify (numBK/denumgK) ;
i CBK =1 (151)
[> RBK := gsumrecursion (BJsummand (g* (-N-1) , -g*N*p, 0, x, q, j), g,

> CBK :




j, S(n), recursion = up);

RBK:=(pd" ' +1) (" p+1) ("' +4Y) Stn+2) — (" " xp? (152)
_qN+3n+3 2 N+2n+3xp_qN+2n+3 3n+3 N+2n+2 N+2n+1x

P tq ptq pP—q ptq p
_q2n+2p+qN+n+1p_q2n+1p+qu_qn+l) (q2n+2p+1)S(n+1)
i +q2n+l(q2n+3p+1)p(qn+l_l) (qN+n+1p+l)S(n):0
> “recursion/compare’ (RBK, RK, S(n));
Recursions are identical. (153)

> simplify ([seq(add (BJsummand (g~ (-N-1), -g*N*p, 0, x, q, j), j =0
..n), n=0 .. 5)-seq(add(gksum(p, N, x, q, j), =0 .. n), n=
0 ..51);

i [0,0,0,0,0,0] (154)

| Little g-Jacobi and g-Krawtchouk

> RLK := gsumrecursion (LJsummand (-g”N*p, g~ (-N-1), x*g”N, q, Jj), q,
j, S(n), recursion = up);

RLKI:qn+l(pqn+l+1) (q2n+1p+1) (qN+n+2p+1)S(n+2) +(qN+4n+4xp2 (155)

N+3n+3 2 N+2n+3 N+2n+3 3n+3 N+2n+2 N+2n+1
—q P tq xXp—q ptq pP—q ptq xp

_q2n+2p+qN+n+1p_q2n+1p+qu_qn+l) (C] p+1)S(l’l+l)

+q" T (" p+1) (¢ =4 p (" =1) S(n) =0
> “recursion/compare’ (RLK, RK, S(n));
Recursions are NOT identical! (156)
> LJsummand (-g*N*p, g~ (-N-1), x*g”N, gq, n);

gpochhammer(q ™", ¢, n) gpochhammer( -q_l - N(]NP g ! g.n) (qx ‘]N)n (157)

gpochhammer( —qN P q,q,n) gpochhammer(q, q, n)

> numlLK := LJsummand (-g*"N*p, g~ (-N-1), x*g”N, q, n)*(g*(1+N))“*n/(g*
x*g”N) *n;

2n+2

gpochhammer(q™", g, n) qpochhammer(-¢"' ~~ " p "' q.n) (¢ TV)"

numLK = (158)
i gpochhammer( —qu 4, q, n) gpochhammer(q, q, n)
> CKL := simplify (numLK/denumgK) ;
CKL (-1) -n (ql + N)" qpochhammer(q_N, q, I’l) q—n — binomial(n, 2) (159)
gpochhammer( - ql * Np, g, n)

> NRK := gsumrecursion((-1)“n* (g”N)*n*gpochhammer (g* (-N), q, n)*
gksum(p, N, x, q, Jj)/(gpochhammer (-p*gq”* (1+N), q, n)*g*binomial (n,
2)), 9, j, S(n), recursion = up);

NRK = _qn+1 (pqn+1+1) (q2n+1p+l) (qN+n+2p+1) S(l’l+2) _(qN+4n—|—4xp2 (160)

N+3n+3 2 N+2n+3 N+2n+3 3n+3 N+2n+2 N+2n+1
—q P tq xXp—q ptq pP—q ptq xp

_q2n+2p+qN+n+1p_q2n+1p+qu_qn+l) (C] p+1)S(l’l+l)

L T T+ 1) (g g p (T 1) S(m) =0
> “recursion/compare’ (RLK, NRK, S(n));
Recursions are identical. (161)

> simplify ([seq(CKL*add (gksum(p, N, x, q, j), j =0 .. n)
3) -seq(add (LIJsummand (-g*N*p, g”*(-N-1), x*g”N, q, Jj), J
n=0.. 3)1);

2n+2

n ..
0 .. n),

-~




[0,0,0,0] (162)

| q-Hahn

> ghahnsummand := proc (alpha, beta, N, x, gq, k) gphihyperterm([g*
(-n) , alpha*beta*q”(n+l), x], [alpha*q, q*(-N)], g, q, k) end
proc;

ghahnsummand := proc(alpha, beta, N, x, g, k) (163)
gphihyperterm([q”( —n), alpha*beta* ¢ (n + 1), x], [alpha* ¢, ¢ ( —N) 1, 4, g, k)

| end proc

> RE1 := gsumrecursion (ghahnsummand (alpha, beta, N, x, q, k), q, k,
S(n) , recursion = up);
REI=-(q""?a—1) (¢"po—1) (¢" *po—1) (¢" "' —4¢") S(n +2) (164)

2n+3 N+4n+6 o2 2  N+3n+5p2 2  N+3n+5p7 2 3n+4qn 2
(" Ba—1) (OB o = TR =g T T B~ T B

2 2
+qN+2n+4Ba _qN+2n+4xBa_q3n+4Ba+qN+2n+3Ba +qN+2”+4BOC

2n+3 2n+2

N+2n+3 N+2n+2
+q" " Bo—g T o

2n+3 N-}—n—l—ZB

xBo+g Bo+g Bo+g o—q

+q2n+2(X—C]N+n+2OC—qn+l(X—C]n+1+XC]N) S(n+1)+(C]N+n+2BOC
—l)qn+1(q2n+4l306—1) (qn—l—l_l) (Bqn+1—l)ocS(n)=0

[> RE2 := gsumrecursion (ghahnsummand (beta, alpha, -(ln(q)*N-1n(1/
(alpha*beta*q”2)))/1n(q) , gq"N*beta*q*x, q, k), q, k, S(n),
recursion = up);

ln[ ! j
aBq?
REZ:Z(qn+2B—1)(q2n+2[306—1)(qn+2[30t—1) qN+n+1_q In(q) S(n+2) (165)
1 1
ln[ ] ln[ )
2
anaN+ =BT 6 LaB?) g 5
+4\q In(q) XB(X—q In(q) xBoc
" 52 " 5
o oBq
3n+ 4 5 5 3n+——5 44, 5
—q In(q) BOC —q In(q) Ba_qN+3n+3B o
ln[ ! In !
ochzJ [anZJ
+N+2n+2 b 2 — = 43 b
—q In(q) XB O(.—qN+3n+3BOC+q In(q) [30(,
"2 " a2
o o
2n+ ——= 42 2n+ ——= +3
2
+q In(q) B 0€+q In(q) BOC+qN+2n+ZBOC
1
In
2n+ [fﬁﬁj +2 N+2n+1 N+2n+2 N+2n+1
+q "o Batqg """ Batqg TR+ TR
m[ 12] m( ! j m[ 12]
o) Lapg) np — 9B

n
—q In(g) BOC+q In(q) XB—q In(q) B_qn—f—NB_qn-i-N



nt ————=% 42
| g " Ba+q") (¢" " —1)S(n)=0
[> RE2 := simplify (RE2) ;

2.3 2 2.2

2 2
_q4n+4[3 0C+C]2n+2B+C]3n+2OCB_C]n_6]4n+N+SB OC+6]N+2”+3B

n
+qN+3n+3Ba_qN+n+1+Bq3n+2__q07—q2”+ oc[; 5 J +qS(n+1) [
q

N+2n+2 N+2n+1 dn+N+5 242 4n+N+5p2 N+4n+4 2
-q Ba—g B Boa—g

o+gq o B +gq of x

N+2n+1 Sn+N+6 203 Sn+N+6 202 | N+4n+4 202 | N+4dn+4p2
+4q xB—gq op —q o p B o

+q oaf +gqg

— 2.3 2 2
2n+NB 1 n+N N+6n+70€Bx—q4n+N+5xB q4n+N+3B

+q x+q' " +gq +q o— x o

2 2 2
+qN+2n+2xB_q5n+5a B _B q5n+5a+q4n+3ﬁ Oc+q4"+4ocB+q4"+3O€[3

N-—2 n—1
2n+1 2 q X 4n+4 2 q +N N+2n+2
—q" T B—q" B . +q¢"" TR ot . +¢" T B=q "T"TP

N+2n+1 2 2n+1 5n+N+7 2 N+4n+6
—" TR P 4 BS(n) (7 oo B—qg " ap

2
_qN+3n+3a_|_qN+2n+2_qN+4n+6OL B_I_qN+3n+5al3_I_qN+2n+2a_qN+n+l
2 2

_(]6n+70C B+C]5n+6aﬁ+q4n+3a_q3n+2+(]5n+60C B_C]4n+50€B_C]3n+2OC

+q2n+1) -0
> ‘recursion/compare’ (RE1l, RE2, S(n));
i Recursions are NOT identical! 167)
[> RE3 := gsumrecursion (ghahnsummand (1/ (g*g”N) , alpha*beta*gq*g”N, 1ln

(1/(alpha*q))/1n(q), x, q, k), g, k, S(n), recursion = up);
ln(Lj
ogq

RE3 = (q2n+2[306—1) (_qn+l+qN) (qn+2Ba_1) [qn+1_q In(q)

S(n+2) (168)




la)

4n+ N + +6 ) 3n+N + +5 )
—\q N xBo g ! B o
m(i) m(ai)
og q
2n+N + +4 2n+ N+ ———
—q In(q) )CBOL 3n+N+4Ba+q In(q) l30€
IH[L) ln(L] ln(Lj
3n+1¢+4 2n+N+li+3 2n+N+1¢+2
—q n(q) Bo+g n(q) Ba—g n(q) xBo
1
ln(—)
nt—24/
+qN+2n+3B(x_q3n+3B(x+q In(q) Ba+qN+2n+2l3a
1 1 1
o) o) "oy
q og
n+N+——% 42 2n+ ———15 42 +N
—q In(q) BOC+C] In(q) B(X+(]2n+2_(]N+n+1+q In(q) x
1
")
n+ ———= +1
+ 2n+1 In(q) qn (q2n+3B(x )S(n+1)+( N+n+2[30(
ln(Lj
og
n+ ——— +2
~1)4q'\g " pa—1) (" Ba—1) (¢" " 1) Sn) =0
> RE3 := simplify(RE3);
2 2

4n+4 N+3n+3 2n+2 N+n+1 4n+4 2 N+3n+3 2
+q aB—gq Ba—gq +q Ba—g B o

+q

-1+N

N+2n+3 N+2n+2 5n4+N+7 253 dn+N+5 2,2 4n+N+50n2
-q Ba—g Ba—g of +gq of +gq B

o
N+4n+4 o2 N+2n+1 Sn+6 202 | N+n+1 g 'V
n n n n
—q oap x+gq xB—gq op +gq p—
o
3 2 N+4 2 dn+N+5_ o2 N+2n+3
+qN+6l’l+8xB o _q + n+6XB a_qn xB a+q n xB

2.2
N+2n+3B 2n+ZB N+2n+2 [3 4n+5 B Sn+N+7 B
2 2.2 1
N+4n+6B N+4n+6 B q 2n+2 4n+4 B 2n+IB

2 2
+ 4n+4B o+ N+n+l_qN+2n+2B+qn_q5n+6B 0(_’_614}1—%50([3 _q2n+1

302 2 2 2 2
+S(n) (qN+6n+8l3 o g T B T TV TG B



4n+5 N+3n+3 2n+1 5n+N+7 253 4n+5 2
aB+gq —q afp +gq af

+q Bo—g
2 2 .2
+C]N+3n+3Ba_q2n+1B+CIN+4n+6OCB _q3n+4Ba_qN+2n+2Ba+qn):0

> “recursion/compare’ (RE1, RE3, S(n));

i Recursions are identical. (170)
B ‘recursion/compare’ (RE2, RE3, S(n));

i Recursions are NOT identical! a7
[> RE4 := gsumrecursion (qhahnsummand (alpha*beta*q*q*N, 1/ (gq*gq”N), ln

(1/ (beta*q))/1n(q) , g"N*beta*g*x, q, k), q, k, S(n), recursion =

up) ; 1
(5,

(q2”+2[30c—1)(q”+2[30c—1)[q”+1—q e ]Sm (172)
1

ln(ﬁlJ
q
3n+N+ +5

3 2 2 2
+2)—q\g n(9) xB o —gq In(q) B o —g

3n+N+4p2 2

+gq In(q) Ba+qN+2;1+ZBa+q In(q) [30%

+2

1 1
") ) ]
—q In(q) BOH-q In(q) xB_qn (q2n+3BOL—1)S(n+1)+qn+2(

[ ln(L) ]
n+i+2

|+ (T Ba—1)B(" T 1) g MY Ba—1)aS(n) =0
> RE4 := simplify (RE4) ;
RE4 = -S(n+2) (q5n+N+8a3B3_q3n+N+6a2B2_q4n+5a2B2+q2n+3Ba (173)

N+4n+6 2,2 N+2n+4 3n+3 n+1 N+4n+6 3,2
—q af +g Ba+g Ba—q " —q o f

2n+4 2 2 1 4 2 2 2 1
+qN+ n+ B(X +q3n+3a B_qn—i— (X+q3n+N+ [305 _qN+n+ a_qn-l— o

2
F Il N t3g g

32
+BL)—qS(n+l) (- B g T
q

2 2 2 2 2 2
. 2n+2B(X—C]N+2n+2B(X+C]4n+N+SOC B _q5n+6a B _qN+4n+4a B ¥




2 2 33 3 2 2 2
_q4n+N+5xB o +C]n(X—C]5n+N+7OC B —q5n+N+7OL B _qN+4n+6xB o
2 2 2
+qN+2n+2XB(X+qN+4n+6OC B —q2n+1O(.+qN+2n+3XBOC+q4n+50€ B
3.2 2 2 2
_|_qN+4n+6OC B _|_q4n+5(x B _qN+2n+2l3OC —q2n+1[306—q2n+206
2 2 2 3 2 33
_ 2
+qN+n+IBa_q 1+Nx+qn) +BO€S(I’1) (_an-l—N-l—80C B+q3n+N+4a
2
_|_q6n+8OC B_q4n+4a+q4n+N+7aB_qN+2n+3_q5n+7aB+q3n+3
2 2
+(]4n+N+7OC B_C]N+2n+3a_q5n+70( B+q3n+3a_q3n+N+6aB+qN+n+2
i +q4n+6aB_q2n+2):0
> “recursion/compare’ (RE1, RE4, S(n));
i Recursions are NOT identical! (174)
> ‘recursion/compare’ (RE2, RE4, S(n));
i Recursions are identical. (175)
B ‘recursion/compare’ (RE3, RE4, S(n));
Recursions are NOT identical! (176)

;Obtaining the relations
> ghahnsummand (alpha, beta, N, x, q, n);

n+1 n

gpochhammer(q™", q, n) qpochhammer(oc Bqg " ,q, n) gpochhammer(x, g, n) q

=Y 177)
gpochhammer(c.q, g, n) gpochhammer(q ™", g, n) gqpochhammer(q, q, n)

=> denumh := ghahnsummand (alpha, beta, N, x, g, n)*(-1)“n*g”binomial
(n, 2)/gpochhammer(x, q, n);

qpoc}lhammer(q_”, q, n) qpochhammer(oc B qn + 1, 7, n) qn (-1)" qbinomial(n, 2)

denumh = = 178)
gpochhammer(c.q, g, n) gpochhammer(q™", g, n) gpochhammer(q, g, n)
B simplify (ghahnsummand (beta, alpha, -(ln(q)*N-1n(1/(alpha*beta¥*
q*2)))/1n(q), q*N*beta*q*x, q, n));
gpochhammer(q™", q, n) qpochhammer( oBq" * 1, q, n) qpochhammer( ql TNy B, g, n) q" 179)

gpochhammer(B q, g, n) qpochhammer(qN 2 Bo,g, n) gpochhammer(q, q, n)

=> numh21l := simplify(simplify (ghahnsummand (beta, alpha, -(1n(qgq)*N-
1n(1/ (alpha*beta*g”2)))/1n(q), g”N*beta*g*x, q, n))*(-1)“*n¥*
beta*n*qg” ((1/2) * (2*N+n+1) *n) /gpochhammer (g* (1+N) *beta*x, q, n));

B

1
. . b Sn(B3+2N+n
(-1)" gpochhammer(q™", ¢, n) qpochhammer(oc Bg" " ,q, n) q

numh?21 = (180)
gpochhammer(B q, g, n) qpochhammer( qN 2 Bo,gq, n) gpochhammer(q, q, n)
> Ch21 := simplify (numh21/denumh) ;
Nn+ % "+ % n — binomial(n, 2) . N
cnop =4 B gpochhammer(o.q, g, n) gpochhammer(q ™", q, n) 81

gpochhammer(B q, q, n) qpochhammer(qN 2 Bo,g,n)

=> simplify ([seq(Ch21l*add (ghahnsummand (alpha, beta, N, x, q, j), j =
0 .. n), n=0 .. 1)-seg(add (ghahnsummand (beta, alpha, -(ln(q)*N-
1n(1/ (alpha*beta*g”*2)))/1n(q), g”N*beta*qg*x, q, j), j =0 .. n),
n=0..1)1);

[0,0] (182)



> NRE1l := gsumrecursion (Ch2l*ghahnsummand(alpha, beta, N, x, q, k),
g, k, S(n), recursion = up);

NREI=-(¢""2B—=1) (""" ap—1) (" Ba—1) (¢"T?Ba—1) S(n+2) (183)
_qB(qanBa_ 1) (qN+4n+6xB2(x2_qN+3n+5B2a2_qN+3n+5B(x2

2 2 2

+C]N+2n+4BOC+C]N+2n+3BG_C]N+2”+2XB(X+Q2”+3B(X+q2”+2[30(.

_I_q2n+3a_qN—I—n—I—ZBa+q2n+2a_qN+n+2a_qn+l(x_qn-i-l +qu) S(n+1)
4 (qn+10(— 1) qn+3 (—C]N-i-qn) (q2n+4Ba_ 1) BZ (qn+1 1) aS(n) =0
=> ‘recursion/compare’ (NRE1, RE2, S(n));
i Recursions are identical. (184)
[> simplify (ghahnsummand (1/(q*g*N), alpha*beta*q*q*N, 1ln(1/(alpha*q)
)/ln(q) , X, 4, n));
gpochhammer(q™", q, n) qpochhammer(oc Bq" - 1, q, n) gpochhammer(x, g, n) q

n

- (185)
gpochhammer(o.q, g, n) gpochhammer(q N, g, n) gqpochhammer(q, q, n)

> numh31l := simplify(ghahnsummand(1l/(g*g”N), alpha*beta*q*g"N, 1ln

(1/ (alpha*q))/1n(q), x, q, n))*(-1)“*n*gq*binomial (n, 2)

/gpochhammer (x, q, n);

n+1 n n _binomial(n, 2)
q.n)q" (-1)"q

umh3] = gpochhammer(q™", q, n) gpochhammer(a.p g

. (186)
qpochhammer( aq,q, n) qpochhammer(q N, q, n) gpochhammer(q, q, n)
[> ch31 := numh31/denumh;

Ch3l =1 (187)

;Big g-Jacobi and g-Hahn
> ghahnsummand(a, b, 1n(1/(c*q))/ln(q), x, g, n);

n+1 n

gpochhammer(q™", g, n) gqpochhammer(a b q" ™", q, n) gpochhammer(x, q, n) q

1
[ g ]
gpochhammer(a q, q, n) gpochhammer\ q In(g) ,q,n) gpochhammer(q, q, n)

> denumBH := ghahnsummand(a, b, 1n(1/(c*q))/1ln(q), x, g, n)*(-1)“n*
g"binomial (n, 2)/gpochhammer (x, q, n);

(188)

gpochhammer(q ™", g, n) gpochhammer(abq"*' q.n) ¢" (-1)" g" ™22

denumBH := 1 (189)
[ ) ]
i gpochhammer(a q, q, n) gpochhammer\ g In{g) ,q,n) gpochhammer(q, q, n)
B r/1umBH := BJIJsummand(a, b, ¢, x, q, n)*(-1)“*n*gq*binomial (n, 2)
gpochhammer (x, q, n);
wumBH = gpochhammer(q™", q, n) gpochhammer(a b q" i 1, g.n)q" (-1)" quomlal(n’ 2) (190)
i gpochhammer(a q, q, n) gpochhammer(c q, q, n) gpochhammer(q, q, n)
[> CBH := simplify (numBH/denumBH) ;
CBH =1 (191)

> Rbh := gsumrecursion (ghahnsummand(a, b, 1ln(1/(c*q))/1ln(q), %, q,
3), 9, j, S(n), recursion = up);

(1N



Rbh:z-[q”“—q In{g) ] (" 2ab—1) (" ?a—1) (¢"T2ab—1) S +2) (192)

1 1
ln(—j ln(—j
cq cq
dn+ ———= +6 3n+ ——= +5
( 2n+3ab_1) [q In(q) xa2b —q In(q) a2b2
1 1 1
o) o) ()
cq cq cq
3n+ +5 4 2n+ +4
1 1 1
In| — In| — In| —
3+ 4 2H+M+3 5 2n+ l(cq)+4 2n+ l(cq)+3
"TTab+gq n(q) ab+gqg n(q) ab+gq n(q) ab
1 1
ln(—j ln(—j
cq cq
2n+ +2 n+ +2
—q In(q) xab+q2n+3ab+q2n+2ab+q2n+3a q In(q) ab
1 1
In| — In| —
+q2n+2a_q n(q) a_qn+1a_qn+l+xq n(q) S(n+l)+(qn+lb
1
ln(—j
cq
1) " g T2 n+1 2n+4 n+1 _
_ — q ab—1)¢q a(q ab—l) (q —I)S(n)—O
> “recursion/compare’ (RB1, simplify(Rbh), S(n));
Recursions are identical. (193)

> simplify([seq(add (ghahnsummand(a, b, 1n(1/(c*q))/1n(q), %, q, 3j),
j=0..n), n=0 .. 5)-seq(add(BIJsummand(a, b, ¢, x, q, j), j =
O .. n), n=0..5)1);

[0,0,0,0,0,0] (194)

;q-Hahn to Big g-Jacobi
> ghahnsummand (alpha, beta, N, x, gq, n);

gpochhammer(q™", q, n) qpochhammer(oc Bqg" - 1, q, n) gpochhammer(x, q,n) q"

- (195)
gpochhammer(c.q, g, n) gpochhammer(q N, g, n) gqpochhammer(q, q, n)

=> numHB := ghahnsummand(alpha, beta, N, x, gq, n)*(-1)“n*g”binomial
(n, 2)/gpochhammer(x, q, n);

n _binomial(n, 2)

gpochhammer(q™", q, n) qpochhammer(oc Bqg" * 1, q, n) g (-1)"q

numHB = oY (196)
gpochhammer(o.q, q, n) gpochhammer(q ™", g, n) gpochhammer(q, q, n)
> BJsummand (alpha, beta, g*(-N-1), x, q, n);
gpochhammer(q™", ¢, n) qpochhammer(oc Bq" * 1, q, n) gpochhammer(x, q, n) q" 197)
gpochhammer(o.q, q, n) qpochhammer(q_l - g, g, n) gpochhammer(q, g, n)
[> denumHB := BJsummand (alpha, beta, g*(-N-1), x, q, n)*(-1)“n*
g"binomial (n, 2)/gpochhammer(x, q, n);
denumB = gpochhammer(q™", q, n) qpochhammer(oc Bq" * 1, q, n) g (-1)" quomlal(n’ 2) (198)
gpochhammer(a.q, q, n) qpochhammer(q_1 _Nq, g, n) gpochhammer(q, q, n)
[> CHB := simplify (numHB/denumHB) ;
CHB =1 (199)

=> RBH := gsumrecursion (BJsummand (alpha, beta, g*(-N-1), x, q, Jj),



g, j, S(n), recursion = up);
RBH=-(q" "2 0—1) (" *Ba—1) (¢" *Ba—1) (¢" "' —¢") S(n+2) (200)
2

2 2 2 2 2
_(¢m+33a_4)(qN+4n+gx of =gV TINTS R N InAsg T Bty

2 2

2n+3 2n+2

2 2n+2
N+2nt3gy  Ntant o

2n+3 N+n+ZB

+q xBa+g Ba+g Ba+g o—gq

+q2n+2a_qN+n+2(x_qn+la_qn—l—l_|_qu) S(n+1)—|—(qN+n+ZBOL

_l)qn—l—l (q2n+4Ba_1) (qn—l—l_l) (Bq”+1—1)aS(n)=O
B ‘recursion/compare’ (RE1l, simplify(RBH), S(n));
i Recursions are identical. (201)
B simplify ([seq(add (ghahnsummand (alpha, beta, N, x, q, j), jJ =0
n), n 0 5) -seq(add (BJsummand (alpha, beta, g*(-N-1), x, q,
3), 3 0 ..n), n=0..195)]);
[0,0,0,0,0,0] (202)

v VY

VVVYV

vV

\%



