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Using g-series identities and series rearrangement, we establish several extensions of g-Watson formulas with two
extra integer parameters. Then they and Sears’ transformation formula are utilized to derive some generalizations of
g-Dixon formulas and g-Whipple formulas with two extra integer parameters. As special cases of these results, many
interesting evaluations of series of g-Watson, g-Dixon, and g-Whipple type are displayed.
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1 Introduction

For two complex numbers = and ¢, define the g-shifted factorial by

n—1
(;9)o =1 and (x;q), = H(l —xq") when n €N.
k=0

The fraction form of it reads as

a By v U (@B (i 0n
Following Gasper and Rahman [2004], define the basic hypergeometric series by
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where {a;}i>0 and {b;};>1 are complex parameters such that no zero factors appear in the denominators

of the summand on the right hand side. Then Sears’ transformation formula (cf. Equation (2.10.4) of
Gasper and Rahman [2004]) can be expressed as
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*I am supported by the National Natural Science Foundations of China (Nos. 11661032, 11301120).
t And she is supported by the National Natural Science Foundations of China (Nos. 11661032, 11201291).

1 ¢ Ao, a1, ", Qr
+r¥s
b17b27"' 7bs

ISSN 1365-8050 (© 2017 by the author(s) Distributed under a Creative Commons Attribution 4.0 International License


http://arxiv.org/abs/1307.4307v4

2 Chuanan Wei, Xiaoxia Wang

There are many interesting formulas for basic hypergeometric series in the literature. Here we consider
a number of 4¢3 summations. First, the g-Watson formula due to Andrews [1976] and the ¢g-Watson
formula that is Equation (3.17) of Jain [1981] read, respectively, as

—n ,1+n 2
qa 9 a,\/E,—\/E’ :| n/2 |:Q7qa’/0’ 2:|
; =C n 2
4@53[ WA —avac 4 q caqe | EX() )
where x(n) = {1+ (—-1)"}/2,
a,c,q " —q " qa,qc | o
_on . 3
4¢3[ qac, — Ta g2 qq} {%qac qL (3)
Second, the ¢g-Bailey-Dixon formula (cf. page 8 of Gasper and Rahman [2004]) can be stated as
1—-n 2 n 2.2
,a,¢,—q " /ac —a,c ’ q,q"a*c ‘ 9
4@53{ n/a '™ Je, —ac Q‘J} {—ac,c Q]n{chq a2 (J]HX(”)- “4)
2

By specifying the parameters in (1), we have the relation
(b ) iq| = q1+n7 —qa/c q ¢ a, qa/c2, q_ y —q
Y% qa/e, ¢t ma, —g e | ¢"t"a,—qfc || 7| qa/c,—qajc,q

q; Q} .
The combination of the last formula and (3) creates another g-Dixon formula

a’c7q7n7_q1+na/c . _ q1+n7_qa/c qaaqza/CQ‘ 2
4¢3{ o lwa| = gtra, —q/c qn ¢, ¢2a?/ 2 q o (5)
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a, ¢, q_ ) —q1+"a/c " "
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qa/c,q"t"a, —q

Third, the ¢-Whipple formula due to Andrews [1976] and the g-Whipple formula that is Equation (3.19)
of Jain [1981] read, respectively, as

1—n .. 2 1-n_.. 2 n+1
i |70 VI VT | L 0T 05, ©)

—q,qa, qc (qa; @)n(qc; @)n

—n
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c, q172n/c7 —q (C; q)2n
By means of contiguous relations for 3 F5-series, Lavoie et al. [1992, 1996, 1994] gave a lot of sum-
mation formulas for Watson, Dixon, and Whipple type 3 F»-series. For some related works, the reader
may refer to Lavoie [1987] and Rathie and Paris [2009]. In 2011, Chu [2012] established the general-
izations of Watson’s 3 F»-series identity with two extra integer parameters and derived several summation
formulas for Dixon and Whipple type 5 F5-series according to hypergeometric series identities and series
rearrangement. Let v and v both be integers throughout the paper. Inspired by Chu’s method, we shall
explore summation formulas for the following six series:
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4¢3 _ql-i—u n/a q1+v n/c _ac‘qv :| 5

163 (g™, ¢* T, /qac, —q*\/qac

—q, ql+u+va qc
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which can be regarded as terminating g-analogues of the formulas that appear in Lavoie [1987], Chu
[2012], and Lavoie et al. [1992, 1996, 1994]. Note that when © = v = 0 we recover the series in
equations (2)-(7).

To give just one example of our results, we record our Theorem 2 as follows:

o5 [q",q”“”a, Ve, —qm/e q.q} _ {q””"a,q”"\/& ‘ q}
qv/a,—q"*/a,q"e ’ ¢"ta g/a 17,
L m i —92i _ _ 92— —
=YY i) T2 — glrattan2i, {q ﬁg " 2 ZZ 1/@‘ }
- i/2 _ 142042 —£—2n —26—n
i=0 j=0 a’/ 1—gq "a 14,9 /a,q /a ;

X q—m7 qi—n7 q1+2€+n—ia, \/Eu _\/E q, q2+26a/0 ’ 2
q7q1+é\/a7 —ql”\/a, qme, qj—lc ; q2+2é+2ja7q1+2jc q o

i—j
2

where ¢ and m are both nonnegative integers.

2 Extensions of ¢-Watson formulas
2.1 Extensions of Andrews’ q-Watson formula

In this subsection, we establish several two-parameter extensions of equation (2). We begin with the
following one-parameter extension.

Proposition 1 For two complex numbers {a, c} and a nonnegative integer m, there holds
by |00 eV e ’ ,
493 Q\/_,_Q\/a,qmc q;49
m —_ —
= Y gmmis@)ens2 {q m g g Hna, e, —\/C

¢, 9v/a, —qv/a,q"c, ¢’ e

]

Jj=0

2
Bl | -
X [q2+zja,q1+2gc q ]"gj X(n j).
Proof: Letting a — ¢/q, b — ¢~ %
Rahman [2004]):

6¢5 a, Q\/a, _q\/av b7 (& qu ‘q
va, —=va, qa/b, qafc, ¢"+ta 1T be

we get the equation

, ¢ — —y/c in the g¢s-series identity (cf. page 42 of Gasper and
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Then there is the following relation

n

—n ,14n _.m —n 1+n m
4¢3[q 0" Ve Q\/E’q;q] Z[ a Ve, =gV

q/a,—q/a,q"c ~ q,q\/ﬁ,—q\/—,q c
n —
_ Z g " ¢ "a, Ve, —qm\/_’q kzquJr AR —¢* e
| ¢9va,—qVa,q"c 1 —gitm=lc
x[ ’q} [ \/15 } (¢" Hl,q) (q’”"c;q)m—
¢ el (—=¢*V& @)m

Interchange the summation order for the last double sum to obtain

q_n7q1+na7 \/Ev _qm\/E’ . mg+ /2
4¢3[ V@, —qr/a. g™ aq Zq 2

<70 ) [l

q]"rm 1C

q,q\/—,—qf,q c (=a"/¢ @)m

k=j

Shifting the index & — ¢ 4 j for the sum on the last line, the result reads as

v ¢ " ¢ a, e, —q™ /e ‘ -
0 eva —qva,qme ’

:iqm ]+1 c_]/2|: 7q7 7q a’\/— \/—
4, 9v/a, —q/a,q"c, ¢’ " te

.q}

|

j=
q]—n, q1+n+ja, q]\/Ev _q &
X afs | T g —qii/a, gPc

Calculating the 4¢3-series on the last line by (2), we complete the proof Proposition 1.

Example 1 (m = 1 in Proposition 1)

4¢3 -qina q1+na, \/Ea - . :|
qv/a, —q\/a, qc ’

2
s [q,q a/c qQ] , n=2s;
S

¢*a, qc
- 2
C;+s[q QQ] lq Z/C“f] n—1+2s
qc q°a
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Theorem 2 For two complex numbers {a, ¢} and two nonnegative integers {{, m}, there holds
g ", g g, /2, —g™ e ¢"Hra, gt fa
4¢3[ \/—_ 1+é\/—q . ’fJ;Q}Z[ GG 0 /a ’(JL
I e ety
et a 1—g+2+ 2 g, " /a,q* " a

|:q q’L n q1+2l+n ZCL \/_ \/_ :| |: q,q2+26a/c
q

1+¢ 1 2420429 1427
f, @ ta, qme, ¢ e T2+, g e

qﬂ L, Xn—i=y).

gt "/\/ain (8), we

Proof: Performing the replacements m — £, a — ¢~ 2=2""1/a, b — ¢¢—",
get the equation

¢"*Htra, g+ fa zf: j gl +2t+am=2ig gt gk—n, g—2t-2n- 1/a
q1+€+2na,ql+k\/_ q 2i/2 1—q1+24+2”a 4 q —— 2n/a q —20— "/a )

Cn+k+1
q a ‘
X q =1.
[ ¢t L_i

Then there exists the following relation

", ¢ ", /e, —q Z" g " g e, e —q
4¢3 |: _ 1+ v ) :| = |: _ 1+ v
qva,—q "a,q"c — | aava,—qgVa, g%

_ i |:q—n 1+€+na \Z/_ qv\/_ ‘ q:| [ 1+j+na,ql+7;\/a }q:|
¢, qva, —q"a, q’c ¢"t e, g a7,

142042n—2i q,g qk " g —20—2n— 1/a qe+n+k+1a
[qq 0— 2n/aq 20— n/a ’ } [ qé+n+1a ‘Q]

q} "
k

¢ 1-q
az/2 1— q1+2l+2na

] — q1+2l+2n72ia q_g q_gg o2n— 1/@ ’
az/2 1_q1+2£+2na q,q —l— 2"/a q —20— n/a
k (Va0 (" )i [t
q q
k

(¢*t/a; q)e fntlg

_ |:q1+€+na,ql+n\/_} :|

1+4642
¢t "a, g/

y i g ", ¢ a, /e, —q
a,9va, —¢*/a, q"c

q

k=0
After some routine simplification, the result reads as
4¢3 |:q—n7q1+€+na, \/E, _qv\/E ’ qq:| _ |:q1+€+na,ql+n\/a ‘ q:|
aa, —q¢""/a, ¢’c ’ ¢ta g/ 17,
y 24: ¢ 1 — girRIm=2ig [l gon =20-2n— 1/a‘

L qif2 1 — glt2+2ng | q,q M fa, g2 n/a .
" 4¢ qz n7q1+2€+n—ia’ \/E, _qv\/E

3 ql-i-é\/a7 _q1+£\/a, qvc

| q;q} . (10)
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Setting v = m in (10) and evaluating the 4¢3-series on the right hand side by Proposition 1, we finish the
proof of Theorem 2. O

Q§Q]

qz] , n = 2s;
S

Example 2 (/ = 1, m = 0 in Theorem 2)

d) _q_n7q2+na7\/57_\/5
s qva, —q%/a,c

(1+gva)c lq, q*a/c

Va2 ge
)

3 4
(?—q)Vac’ ¢, q"a/c ‘ 2 —
=V 1+ T>Va) l daqe 11|07 1+2s.

Example 3 (¢ = 1, m = 1 in Theorem 2)
[ —77,7 2+na/, C, — c
aps |11 Ve —ave ’ 4 q}

qv/a, —q*/a, qc
(Itava) (Vord Povare |4 °a/c| o n = 2s:
Vetava)(+a2va) | g2 g | 1] =%

(- (Ve—av@) 1+ 2y | q a/c
(1—gv/a)(1—qc)(14+¢%125/a) ¢ a, ¢c

q21 ,nm=14 2s.

Replacing /a by —g~%/a in Theorem 2, we obtain the equation

o6 {q”,ql“”a,eﬁ,—qmﬁ " q] _ {q”z/a,—q"/\/a ‘ q]
ava, —¢'~a,q"c ’ q " /a,=1/\/a 17],
L m n—i n—21 — —-n —2n—
= 3 (- )i mtn=ii=(}) 21— gt e Tt g g 1/@‘
a’l? 1— ¢'t2ng ¢,q"/a,q¢""*"/a .

i=0 j=0

" {q"”, ¢ T e e, /e

0,qva, —q/a,q"c,¢’ e
Employing the substitution /¢ — —g~"™/c in Theorem 2, we get the formula

¢ " q e, —g e ¢t "a, gt a
4¢3 |: q\/a,_qlJrE\/a7 quc ‘Q7Q:| - |: q1+6+2na7q\/a ‘q:|g

& n—i n—92i
= Z (_1)jq2’i+(nfi7j)(j7m)+(j;1) c(n=i)/2 | _ gl+26+2m—2i,

J

2
q,q°a/c o
(JL [q2+2ja,ql+2jc }qQ] - x(n—1i—j). (11)

i
2

@i/ 1 — gitefiang

=0 j
" |:q—€, q—n, q—2€—2n—1/a ’ q:| |:q—m, qi—n7 ql-|-2€-|-n—ia7 q—m\/E? _q—m\/E ’ q:|
R AV Y e B

x(n—i—j). 12)

X

242042
q, ¢ ¥ afc ‘q2
q2+2€+2]a, ql—2m+2jc o
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Letting \/a — —q¢~%/a, /c — —q¢~™/c in Theorem 2, we obtain the result

493 |:qn, ¢ a, /e, —q

ava, —q'~a,q e ; ] B [Q"/av VNS ‘ q]

q—2n/a, _1/\/a

é o 9
33 (a5 O L g P
- q at/2? 1 — glt+2ng
1=0 j=0
qff qfn q72n71/a q qz n q1+n7ia qu\/— —q m\/—
X b b b b)
{qq "/a,q" " /a ’ ]l[ 4,qv/a, —q\/a,q e, ¢? 7P e ’ ]
24-2m
q,q°"*"a/c 2 S
X - _ , n—1t—j). 13
[q2+2ga7q1 2m+2j . q }n;j x( 7) (13)

Remark: Theorem 2, (11), (12) and (13) are equivalent to each other, but the corresponding hypergeo-
metric series identities are essentially different.

2.2 Extensions of Jain's q-Watson formula

In this subsection, we prove some two-parameter extensions of equation (3). We start with the following
one-parameter extension.

Proposition 3 For two complex numbers {a, ¢} and a nonnegative integer m with m < n, there holds

4 q}
_Zq(m n)]+]+1)|: g "™q ", q*2ac2 IM
_ n o j—2n—
q,\/qac, —\/qac, q ;

1+j 1+j
qa,q C‘ 2
X ; q .

{ ¢,q' ac L_j

m—n

o a,c,q ", —q
43\/@_\/qu2n

Proof: Performing the replacement a — ¢~ *~"a in (9), we have

", a, /e, —q™/e }q. q}

— - qu+(]+1)CJ/2|: qu,qfn,av \/Ev_\/E - ‘q:|
1— _ 1— m J—
2 ¢, Va'""a, —\/¢' " "a,qme g e |7

i gia, ¢/, —¢
& a, e, —gl\ /e ’q;q] (14)

4¢3|: 7\/q1 na 7\/q1 na7q27c
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Replacing c and ¢~" by ¢~2" and c, respectively, in (14), the result reads as
q;Q}
m —n
Zq(m n)i+(’3") ¢ "ag" - ’q
= q,\/ﬁ_\/ﬁqmml 32711 ;
da,d e, " ~¢

X 4¢3 {qj\/qT — g/, ¢ qu]-

Calculating the 4¢3-series on the last line by (3), we establish the proposition. O

n

¢ aucaq_ y —4q
4¥3 \/QT,_\/CFW qm—2n

m—n

j—n

Example 4 (m = 1 in Proposition 3: n > 1)

a,c,qg ", — ] [qa,qc 2] n [ a,c 2}
43 1—on | 454 | +gq q
| V/qac, —\/qac qg " q, qac N q, qac .

Proposition 4 For two complex numbers {a, c} and a nonnegative integer m, there holds

[ c,q -n _q—m—n
1$3 ’ g
o e
- —
= Z(_l)‘]q(ng)_nJ q 7(] -m 'n,, —q —m—n ,Q,C ‘q
j=0 q,/qac, —/qac,q~ """ 2 gi— 2m—2n—1 ;
1444 g1t
qg "Va,qg"c
X 142 q ] .
[ 4,9 " ac I
Proof: Employing the substitution \/c — —¢~"™/c in (14), we get
6y | LL@VE—aVe ‘q-q
493 \/ql—na7_\/q1_na,q_mc ;
7=0 Q7\/ql na —\/ql naq m ,q] 2m 1C ;

C ady | O dTIVE e ’q,q
493 q] /ql—naj_qj ql—na,q2j—2mc .

Letting ¢ — q_2", q~ ™ — cin the last relation, the result reads as

(b |: a,c,q "7_ —m-n q:|

493

vgac, —y/qac.q

:i(—’m‘ ¢ """ —g " a,c ‘q
J=0 q,~/qac, —/qac, g™~ n gi—2m—2n-1 )

da,gic,gi—mn, —gi—m-n

X 4¢3 [qj\/qT _q]\/qT q2_] 2m—2n

)
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Example 5 (m = 1 in Proposition 4)

Evaluating the 4¢3-series on the last line by (3), we establish the proposition. O
a,c,q n, 71 n

J/4ac, —/qac, q*l 2n | € q}

_ qa,gc ’ 2:| n+1 |: a,c ‘ 2:|

= q —q q :
LL qac |* | .| ¢,qac |7 | )

Theorem 5 For two complex numbers {a,c} and two nonnegative integers {{, m} with m < n, there
holds

403 [

4 -n m—n
a,c, ,
4@53[(1 q 1

v/qac, q,/qac qm" 2n
L m 20—21 — —2¢
54 (m—n)j+(751) 1 1—gq a/c qa % c,q%c/a ’
X qu2 ac)i/Q - - c/a q i

i=0 j=0 ( 1—q2ea/0 quql 2Z/a/aql ¢
q2] .
n—j

q‘a/c

o]~ {3271

y U BT T ‘q ¢t a, g e
f\/qT _q\/qT qm 2n q_] 2n—1 q,q1+2€+2jac

Proof: Performing the replacement @ — ¢~ 'a in (10), we obtain

p 7qa\/—,—q”x/5 } [ dta, /4" a ’
473 / 1 nq, _q ql—na7qvc 4| = é-l—n / 1 ng

y i q(5+n)i/2 1 — g2tHn—2ig q e,qf ,que n/ ‘ q
pre ai/? 1 —g?ttng g, ql ~"/a, ql ZE/a
)ty | AT e —gVE
eV e —aV g ra e 1T
Replacing ¢~" and c by ¢ and g2, respectively, in the last relation, the result reads as
4¢3[ q‘a, L A q] [qea,\/qa/c q]
Vaac, —q\/qac, ¢V =" ¢‘a/c,/qac | 7],

¢ /2 1 — ¢22iq/c gt cq 240/(1 ’
— (ac)’/? 1 —q*a/c a9 2l/a,q ‘efa |

20— n v—n
CL C
><4¢3|:q ' q" q —q

¢'\/qac, —q \/qac g’

Taking v = m in (15) and calculating the 4¢3-series on the right hand side by Proposition 3, we establish
the theorem. O

n

q; q] (15)
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Example 6 (/ = 1, m = 0 in Theorem 5)

qa,c, q7n7_
4¢3 /qac, —/ac, q_gn ]
- 1—gqa |:q3a ,qc ]
(- V@) + aa/e) Ladacl? ],
n 1-c [qQa, e q2:|
(1 - ygae)(1 + /c/qa) L ¢-@%ac 17 |,

Example 7 (¢ = 1, m = 1 in Theorem 5: n > 1)

(b qa, ¢, q_n7 _ql—n .
4 \/qu_ q3ac7q172n 64
(- \/q1+2"ac)(1 + /¢ t?ma/c) [ qa, qc
(1 —=/qac)(1+ +/qa/c) 4 q*ac
+(1 /1+2"acq —|—w/qa/c {qac’q]
(1 - /qac)(1+ \/qa/c) q,q*ac

—L

qﬂ

Employing the substitution \/a — —¢~%/a in Theorem 5, we obtain the equation

m—n

—/¢ —-n
a,c, ,—
4¢3[ q q q

vaae, —q~"/qac, " " q’q] - [;C//C;_—%‘ }

{ m
S S 1y om0 _L_1=dte/al g tieela
% z +(m n)]-l-( 2 ) : , Cy ‘
P (ac)? 1—c/a |g.q/a,q"c/al?],

¢ "™ q " =g " g e gl ’ ¢' " Ha,q" e (16)
g, /qac, —/qac, "2, g/~ 21 | ¢.q"ac  |T]
Setting v = —m in (15) and evaluating the 4¢3-series on the right hand side by Proposition 4, we get

the following theorem.

Theorem 6 For two complex numbers {a, c} and two nonnegative integers {{, m?}, there holds

4¢3[ qacq ,—q qq} [q‘a,\/qa/c q}
Vaae, —q'/qac, g q‘a/c,/qac 7],

o5 (i 1 1-— q2£—2ia/c q —¢ ,C, 2éc/a,
S SR 1y ()L «
;;( Y q (ac)z/2 1 — q2éa/c q,q 1 QE/a,q C/a .

|: q—m —m-n q—m n7q2€ za q i ’q:| |:q1+2€—i+ja7ql+i+jc ’ . :|
Q7q /_QCLC _q /_QCLC qu 2n qj 2m 2n—1 ; q,q1+2£+23ac ernij.

—n —m—n




Evaluations of series of the q-Watson, q-Dixon, and q-Whipple type 11
Example 8 (/ = 1, m = 1 in Theorem 6)
qa, ¢, q7n7 _qilin .
J@ae, —/Pac, g 172 | 4

(1+ V@ mac)(1 — Vg 2ma/c) [ qa, qc ’ 2}

(1 — gac)(1 + \/ga/c) ¢,q%ac ™ |,

qQ} :
14+n

(1++/ 3+2"a0)(q1+" —\/qa/c) [qQa,c

(1- V(1 4+ +/qa/c) ¢ ¢ ac

493

Letting v/a — —¢~%/a in Theorem 6, we obtain the formula

4@53{ g a,c,q " —q" qq} [q/a— qC/a’ }
Jaqac, —q~ 4 /qac, g~ m 2" gc/a, —+/q/ac
L m
(4200 . (41 1 1—q210/a q ", c, c/a
~ —1)tig = n47+( 2 ) i ‘
(=1 ac)/?2 1—c/a qu/a ‘JHZC/@

m—n

i=0 j=0 (
|: quv qufn, _qu n, q iq q i o ‘ q:| |:qli+ja7 ql-JriJrjc q2:| (17)
q,\/qac, —/qac, q """ ¢ 2m =201 ¢,q¢" ¥ ac —

It should be pointed out that the corresponding hypergeometric series identities of Theorem 5 and (16)
are different. This similarly applies to Theorem 6 and (17).

3 Extensions of ¢-Dixon formulas
3.1 Extensions of Bailey’s q-Dixon formula

Theorem 7 For two complex numbers {a, ¢} and two nonnegative integers {{, m}, there holds

q1+lin/a27 _q/a ‘ —a, quCQ
q;q q1+5/a2,—q1*"/a q , | —ac, g e

¢ ,a,c, _q1+l+m n/ac
493 q1+l n/a q1+m n/c —ac

],

21'72571@2

l m
3 gt (=i (G=m)+ (5! 1—q
x ZZ ) O atens 1 g—20-1g2
=0 j

24 —0,.2 1+4— lf 2 2m—1 .2
q,q"**a* ¢ "a ¢, a, =g Ja, g R g e

24-204+2m—2n /2 .2
4,9 /a”c ’ 2 o
X n—1i—7).
|:q2+2é 2n+2j/a ql 2m+2j .2 q } . X( 7)

-n ,,—20—1,2 -m i—n 1+20—n—1 — —-m

} ) a B 5 a C — C
" {q aq ’ q} [ ™ q"q /a®,q q ’ q]
J

Proof: Using (1) witha = ¢, b = a, c = —¢* """ " Jac, d = ¢'T*""/c, e = ¢! 7%~ " /a, we get the

relation
1+ut+v—n —v 2
,Q,C,—q ac —a,q
493 { 1u— " fa, gt /e, éac ’ (JH]] = {—ac gc ‘Q}
X4¢ qfn q1+u n/a ¢, —q 'UC
3 q1+u n/a ln/aqv2

q; q} (18)
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Taking u = ¢, v = m in (18) and calculating the 4¢3-series on the right hand side by (12), we establish

the theorem. O
Example 9 (¢ = 0, m = 1 in Theorem 7)
[ q_n7 a? C, _qz_n/ac .
4¢3 _qlfn/a, q27n/c7 —ac q;q
—a,c2/q ‘ 4, 4> 2a%c2 ‘ , )
) n = 283
—ac, C/q I 02/q5 q25a2 1
J— S
o 2 3 25 2 2
(Z_igc[ a7c/q ] [q2aq2f2sc2‘q2] ,n:1+28.
—ac,c/q 7] o1act, @7 \
Example 10 (¢ = 1, m = 1 in Theorem 7)
[ q7n7 a, ¢, _qgin/a’c .
4¢3 _q27n/a7 q27n/c, —ac q;q
(P+ac)(@®—¢*a?) | —0/q; ?/q q,q* *a’c? ‘ 7 n =2s:
(¢2—a?)(¢*+q%*3ac) —ac, c/q . 02/q7 q2s—2a2 ’ ’
(ate)(o-1)(a—g* ac) l—a/quQ/‘f | 1 l‘f’q%_%%z ’q2] n=142s
@-a)(1-F/F) | _ 2 /q, > a? T '
ace/a V1) | @laae 1T
Setting u = ¢, v = —m in (18) and evaluating the 4¢3-series on the right hand side by Theorem 2, we

obtain the following theorem.

Theorem 8 For two complex numbers {a, c} and two nonnegative integers {{, m?}, there holds

777,7 a,c,— 1+0—m—n ac 1+4—n CL2, —ad/a —a, mc2
q q fac | ol = |4 /a*,—q/ ‘ . q ¢
4 n

4¢3 |:q1+ln/a, qlffnfn/c7 —ac

q1+l/a27_q17n/a —aC,qu
L m ) 2i—20—1 2
1\t nit(m4n—i)j— A nfil —dq a
" ggz::o( Vi Hate 1—g20-1a2

" |:q—f7 q—n, q—2€—1a2 ’ q:| |: q—m7 qi—n7 q1+2f—n—i/a2, ¢, —‘C ’ q:|
¢.¢" % a’,q"%a® 17], g, a, ="M T a, g g e 1T

n—t—j
2

2420—2n+2j 2 1425 .2 :
q J/a 7q ]C n—i—j
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Example 11 (¢ = 0, m = 1 in Theorem 8)

[ q_nu a, C, _q_n/a’c ’ .
4¢3 _ql_"/a,q_"/c,—ac q;49
—a, qc? 0, q*a*c? | , .
q 2 2s .2 q ) n= 287
—ac, qc qcT,qg ™ a
— 2s s
(1—q)c —a, q02 q q37 q2+2504202 ’ q2 n=14+2s
—ac? 9 - .
=0 | e, ge Lo B2, 22542 .

Example 12 (¢ = 1, m = 1 in Theorem 8)

Q§Q]

(¢?—a?c)(1—¢**"24?) [_G/Q7 qc2

¢ _q_nv a,c, _ql_n/a’c
473 _q2_"/a7 g "/ec,—ac

q] lq7q25_2a202 qzl n = 2s:
(¢2—a?)(1—g?s—2a3c?) | _ 2 25—2 2 [ ?
ac/q,qc 7], |q¢®, ¢ a .

3 2s,2.2

q,qac ‘ 2

, n=1+2s.
Nt
2s s

Taking u = —¢, v = —m in (18) and calculating the 4¢3-series on the right hand side by (11), we get
the following theorem.

(g—a)(1—qc)

(1-q)(ge—a) | =0 qc?
—ac, ¢*c

Theorem 9 For two complex numbers {a, ¢} and two nonnegative integers {{,m}, there holds

q—n’ach_ql—f—m—n/ac ’ ' B a7qna2 ’ _a7qm02‘
493 [ql—f—n/a,ql—m—n/c7_ac G4 = (g2 gng |9 . q i

—ac,q™c
L m ) 2i—1,2
(t+n)i+(m4n—i)j—(2) i n—il—q a
X qu (aic 1— g la2
i=0 j=0

" [q‘é,q‘",q‘la2 M [ ¢ " a? e —c M
¢,q"a* ¢'a> |7}, ;

n .2 q ql—n/a, _ql—n/a7 qran7 qj_102
2-2n /.2 2
q,q a~c 2 e
X [q2—2n+2j/a27q1+2jc2 ’q ]n_ x(n—i—j).

n—t—j
2

Example 13 (¢ = 1, m = 1 in Theorem 9)

-q_na a, c, _q_l_n/ac } .
4¢3 i q*"/a,q*"/c,—ac q;9q

—qa, qc? . 0, ¢* " 2a*c? ‘qg "= 9
—qac,qc 17| | ac®, ¢ 2a? ’ ’
S S

2 25422 2
—qa, qc , a“c
1a:acc [_qacq c } q] lch 25422 ’ qﬂ ,n=1+2s.
qac,ge 17| |ac?q .
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Letting u = —¢, v = m in (18) and evaluating the 4¢3-series on the right hand side by (13), we can
derive summation formula for the following series:

1—4+m—n

,G,C,—(q ac
ad3 | G4 n/a gHrmn e, éac}Q'Q]

which is equivalent to Theorem 8. The corresponding concrete result has been omitted.

3.2 Extensions of another q-Dixon formula

Theorem 10 For two complex numbers {a, ¢} and two nonnegative integers {{, m}, there holds

¢ a, C, q_nu q1+€+m+na/c ‘ a, _q_éc ‘ ql-i—m-l—n, —qa/c
493 ql'Ma/c q1+m+n q;:9q q_é_lc2,—qa/c q q1+m+”a,—q/c

{ m _
X Z Z z+J (75 —nj ( ) i [ . ) 1e+la/CQ+ZQ/C ‘ q:|
a 1_Q/CQ q,9 /auq /C i

],

i=0 j=
_—m—-n l—i 1+4+41 2
X “ 1+e 1+g ingg,quzmgz/ncq ‘q
a,q a/c —q aje,q . q
9 {ql-i-f z+7a q2+€+z+7a/c ’ 2}
24204252 .
‘a /C m-+n—j
Proof: Utilizing (1) witha = a, b = ¢, c = —¢' T4t a/c, d = ¢* TV "a, e = ¢**“a/c, we obtain the
relation
a,c,q —-n _q1+u+v+na/c q1+v+n7_qa/c
103 { 1+ua/c q1+'u+n a, ’q Q} = |:q1+'u+na7 —q/c ‘ Q}
1+u 2 —n —v—n
a,q CL/C »q y
X 4¢3 [ B q;q} : (19)

Setting v = ¢, v = m in (19) and evaluating the 4¢3-series on the right hand side by Theorem 6, we
establish the theorem. a

Example 14 (/ = 0, m = 1 in Theorem 10)

a,c,q ", q””a/c

193 |:qa/c,q2+n a,—q }

— [q2+",—qa/0‘ ] [qa,q a/c? ‘qz]
1+n

¢**ra, —q/c q,q%a%/c?

e | ] [ el f]
q2+na7_q/c n q7q2a2/02 1+n




Evaluations of series of the q-Watson, q-Dixon, and q-Whipple type 15

Example 15 (/ = 1, m = 0 in Theorem 10)

—n 2+n
a,c,q ", a/c ‘
403 [qQa/c,qH" a,—q q;q ]
 gqe(1—a) {q”",—qa/c } [q a,qa/c? } }
(qa+¢)(qg—c) |¢"Ta,—q/c 1 q,q*a*/c?

q,q*a*/c?

L da=¢ [q”",—qa/c
(qa+c)(q—c) [¢"T"a,—q/c

q]n{qaqa/c }q}

Example 16 (/ = 1, m = 1 in Theorem 10)

n __ 3+n
403 [an,ac/,z q2z|-n27i afc ‘(L ]
g1+ ¢"c)(c — ¢*™™a) [¢*+", —qa/c a,ga/c? | o
(qa+c)(qg—c) Lf*"aa —q/c ’ } {qﬁ q'a®/c? ‘ K ] 1
(c+a**™)(c—¢*""a) [¢*™™, —qa/c qa,q*a/c® | o
B (ga+c)(qg—rc) {q%‘"a,—q/c q]n [Qaq4a2/02 ‘ ! :|1+'n,'
Taking u = ¢, v = —m in (19) and calculating the 4¢3-series on the right hand side by Theorem 5, we

get the following theorem.

Theorem 11 For two complex numbers {a, c} and two nonnegative integers {{, m} with m < n, there

holds
a,c,q” ", —qttmtng /e a,—q ‘e qgi=mtn —qa/c
4¢3 |:q1+la/cvqlm+nal,_q } {qz 12, _qa/c ] |:q1—m+na,_q/c ’ Q]
y zf:i (m—n ﬁ(ﬁl)(g)il Iz1+2z‘écz [q_el lé+€a/c2+€q/c ‘ q}
=i g/ | a4 /a, ¢t/

» |: q— 7q—n7 _q—n7 qé—ia7 q1+é+ia/c2 } q:| |:ql-|-é—i+ja7 q2+é+i+ja/62 ‘ q2:|
J n—j

1+¢ 1+¢ —2 —2n—1 2420425 .2 /.2
¢ ¢ afe,—q" a/c, g g? T ¢, > 6% /e

Example 17 (/ = 0,m = 1 in Theorem 11: n > 1)

(b avcaqinv_qna’/c
478 1qa/e,q"a, —q "¢
_ |4" —qa/c ’ | |9 Ya/c? ‘q

"a,—q/c q,¢%a*/c?

q", —qa/c ’ q] { a, qa2/c ’ ] .
q"a,—q/c 4, ¢*a*/c? n

Q§Q]

+q"{
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Example 18 (/ = 1, m = 1 in Theorem 11: n > 1)

a,c,g ", —q*T"a/c
4¢3 |: qQa;JC7 qnavq_qfn/c q; Q]
_ q— qnc |:qn7 —q2a/c ‘ :| |: a, q3a/02 ‘ 2:|
T g—c |q"a,—q/c |7] |a,q¢"a®/ 1T
N ¢t —c {q",—qza/c ’ ] {qaﬂfa/c2 ‘ 2}
g—c | q"a,—q/c 17| |a,q¢*a*/ T |

Setting u = —¢, v = m in (19) and evaluating the 4¢3-series on the right hand side by (17), we obtain
the following theorem.

Theorem 12 For two complex numbers {a, ¢} and two nonnegative integers {{, m}, there holds

é a,c,q" ", —g- Mg fe gl = a,c . g+t —qa/c .
493 q'~tajc, gttmHng, —gme | P g2, q'a/c ¢, —qfe .
¢ . - _ o B
X 3031y () [q Lol g q]
== a 1— ¢ 202 0q"a, > /2 i

g, 2ttt 2

|:q—m, q—m—n’ _q—m—n, qf—ia, ql—é-l—ia/CZ ’ q:| |: ‘ q2:|
2425 2/.2 .
J b4 a*/c m+n—j

¢, qa/c,—qajc,q” ™, gAML
Example 19 (/ = 1, m = 0 in Theorem 12)
(b a, c, q_n7 —qna/C ’ .
4¢3 a/c,q”"a,—q*"c )
__ (-a)c {q”", —qa/c ’ } [qzm qa/c? ’ 2}

T (1+c)(c—a) [¢"Ta,—q/c g, q%a’/c?
L _¢-a [q”",—qak’ ] {qmq?a/@’ 2}
(I+oc—a) lda—q/cl?) |a.q?a?/c 1T ] -

Example 20 (/ = 1, m = 1 in Theorem 12)

a, c, —n, - 1+na c
193 [a/chqzwa?_q_n/c q;q}
(ga+c)(1 —q"""¢) [¢**", —q?a/c a,qa/c | 5
o (14+¢)(c—a) { ¢**"a,—q/c ’ ]n {Qa ¢*a?/c? ’ 1 :|1+n
(ga+c)(c—¢'™) [¢*™, —¢?a/c qa,a/c | ,
(14+c¢)(c—a) [qQJF"a, —q/c ]n [‘LQQGZ/CQ ‘ ! :|1+n'

Taking u = —¢, v = —m in (19) and calculating the 4¢3-series on the right hand side by (16), we get
the following theorem.
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Theorem 13 For two complex numbers {a, c} and two nonnegative integers {{, m} with m < n, there
a ¢, q -n _ql—f—m-i—n
4¢3 1—m+na
3

holds
:| |: y ‘ :| |: : 7 /C ‘ :|
q CL/C, q qé IC ’ ql éa/c Vi ql a, Q/C n

L m ; 1-20+2i /.2 gt g 725
S ) LI [ )
e a) 1—ql=2/c2 4,9 /a q e
{q ,q’”,—q’",qe’la,ql’”ia/cz‘ } [q”““a,tf”i“a/c ‘qz}
J n—j

q,qa/c,—qa/c,gm 2", ¢ 72! q,¢*"¥a?/c?

a/c
—q

X

Example 21 (/ = 1, m = 1 in Theorem 13: n > 1)

auc7q_n7 qn 10“/0‘
4¢3[ afe,q"a, —q" 49

At At
T e o] [ ]
4 Extensions of ¢-Whipple formulas

4.1 Extensions of Andrews’ q-Whipple formula

Theorem 14 For two complex numbers {a, ¢} and two nonnegative integers {{, m}, there holds

|

4¢3 'q—n 1+€+n /—qa _qm /—qa ’ :| |: qa/c, _qm—n qa/c, q1+€+n

~q.q" e ¢+ Ma,q 7" e, —q

_ L m : Y
o | 4" e /aac Ny gD+ (1) (E)% 1—¢*" % ac
_qmac,q n qa/c g a 1 — ¢®mac
y g T T e g e } ¢ " q " e,q ™ fac ’
g, qm—n /qa/c, _qm—n qa/c, q—€—2n7 qz 20—2n—1 | 4 q ql—27n-|—n/a7 ql—m/ac

y qlrem—nticig gl-ntiti / ’ ,
14+2m—2n+2i :
I Ctn—i

Proof: The iteration of (1) produces the transformation formula:

q} " [ " d/c,e/c, de/abe

qg ", a,b,c ’ | _|ede/ac,de/bc
¢9) = de/ac de/be,q'~"/c

493 d,e q1 "abc/de d,e,de/abc

]

Using the last equation with a = \/gac, b = —¢*\/qac, ¢ = ¢'7" %, d = ¢'t"*+?a, e = —¢, we obtain
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the relation

771 1+n+u ac. — ac
4¢3{q A TV ‘qq}

—q, q1+u+va qc

_ la™/aa/e,—q""™/qa/c,q* T
- q1+u+va’q7n/cj_q q .
¢ "a,q " e,qT ", —qT T
X : .
43 [q‘" qaje,—q""/qafe,q 2 |1

(20)

Setting w = ¢, v = m in (20) and evaluating the 4¢3-series on the right hand side by Theorem 6, we

establish the theorem.
Example 22 (/ = 0, m = 1 in Theorem 14)

—-n 14+n /.3
5 ,v/qac, — ac
493 [q 4 1 1 ‘ q;q]

—4,9%a, qc
- g=") (@' "a;¢*)14n(a' "¢ ¢%)n
(1 + /qac)(1 — \/qa/c) (¢%a; @)n(qc; @)

14+n
N g("2") (> "a;¢*)n(q "¢ ¢ 14m
(1+ ygac)(1 — \/c/qa) (¢%a; 9)n(qc; @)n
Example 23 (/ = 1, m = 0 in Theorem 14)

qac —\/qac
203 |1 _q 2a. qc }
24n
_ %) (¢ "4 6%) 140 (07 "6 614
~ (ga—o)(1—g¢"*m) (¢*a; q)n(qc; @)n
24n
_ ") (¢ "a:¢*)14n(0 "¢ 6140
(qa = c)(1 —¢"tm) (¢*a; @)n(qc; @)n
Example 24 (/ = 1, m = 1 in Theorem 14)
o3 ~/qac —+v/q3ac ]
_q7q a,qc
- ) /e e (@®"a:¢*)14n(q" " ¢*)14m
(Vaa—/e)(y/¢®a—/c)(1+,/qac)(1—g¢1+n) (q a; ¢)n (¢ @)n

q(ztn)(lfs/q“z”aC) (ql nG?Q )1+n(q - nc§q2)1+n

(V@O (VP a—/e) (14 y/gae) (1—q+m) (3a;0)n(qc; @)n

a

Taking u = —¢, v = m in (20) and calculating the 4¢3-series on the right hand side by Theorem 5, we

get the following theorem.
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Theorem 15 For two complex numbers {a, c} and two nonnegative integers {{,m} with { < n, there
holds

1—4l+n

]

n

s (g™, ¢ =", /qac, —q™/qac
493 1—4+m

| laT™aqa/e,—q" "™ /qa/c,q
4] = ¢ "ma, g e, —q

~4:q a, qc
| e e vaac quw )it (1) 4t 3 >J( )%1—‘12’”_%0
1¢g"ac,q" qa/c == 1 — ¢®mac
.l q*e,q*”,—q*"7q2m*"*ja7qu"/_c ‘q ¢ a/eq M ac )
la, 4"V qa/e, —q" N/ qa/e,q 20 g A T g, 0 TP Ja gt T fac T
r 1+2m7n+i7ja 1—n+i+j c
x |1 1+2m727nq+2i / 7 .
L 4.4 a/c i

Example 25 (/ = 1, m = 0 in Theorem 15)

& q~ ", q", \/qac, —\/qac
48 —q,a qc
) (e g)n(g e ¢2)n
1+qn (a;0)n(qc; @)n
14+n
@) (¥ ¢
q)

n 2" (gma
1+qn (a;9)n(qc; @)n

Example 26 (/ = 1, m = 1 in Theorem 15)
s |40 VTG~ ¢*ac
—q,qa,qc

=) (1 + Va7 ae) (¢ a3 ¢%)uld"
(14 ¢™)(1 + y/qac) ( a; q)n(qc; q)n
Jn(q°~
In(

¢ (1 + /g Pac) (¢ "a;

(1+4¢™)(1+ (/qac) (qa a)n(qc; q)n

Performing the replacement /a — —¢~"/a in Theorems 14 and 15, we can derive summation for-
mulas for the following two series:

(b q—n 1+44+n \/QT —q m\/qT ‘

4 —q,¢*"™a, qc

4¢3 |:q—n7 1 l+n \/qT —q m\/qT’ :|
—¢,4""*""a, qc

The corresponding concrete results will not be displayed here.
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4.2 Extensions of Jain’s q-Whipple formula

Theorem 16 For two complex numbers {a, c} and two nonnegative integers {{, m} with m < n, there
holds
]
n

n m—n

n—m-—~

¢3 a, ql+f/a, q7 y —q
q ¢ —q

1+4 —2
Caq++m n/cv_q

2
| _ |4 /ac,—q/a
Q7q:| |:q2/a25_Q/C
4 i i _
(e+1)i+(m—n)j+(’3") (—1)'1=¢""/a® [ ¢ é,C/av(I/CLQ ’ q
1=0 5=0 ci 1- Q/(l2 q, q2/CLC, q2+£/a2

L [ —a " a7 ae g'c/a ‘ ¢ ~lac,q" " efa ‘ 2
q,c, —c, qm72n7 q]72n71 q q qQJCQ q . .

:| |:q17n+n7 _qflc
4

m

X q

Proof: Utilizing (1) witha = —¢*~™, b =a, ¢ = ¢***/a, d = —q, e = ¢, we obtain the relation
14+u —n v—n 1—v+n —u
a,q " ™/a,q ", —q e ,—q e
¢3 |: c, q1+u+v—2n/c, —q q; Q:| - |: qn—u—vC, —q q:| .
q7u71a67 c/a, q7n7 _qvfn
X 4¢3 |: c, —qZuC, q072n q;9] - (21)

Setting u = ¢, v = m in (21) and evaluating the 4¢3-series on the right hand side by (16), we establish
the theorem. O

Example 27 (/ = 0, m = 1 in Theorem 16)

n 1-n

a, a, y
4¢3 gv/quqzn/cvzq q;q}
1 (acdH)n(ge/a; ¢P)n
14+q" (@)n(g" e q)n
q"  (ac/q;q*)n(c/a;q*)n
I+q* (G@n(@" e qn

Example 28 (/ = 1, m = 0 in Theorem 16)

2 —n —n
a,q /a7 q , —q ‘ .
4¢3 c, q272n/c, —q q; Q]

(¢ —c)(¢* —ac) (ac;q*)nlgc/a;¢%)n
(¢ —a)(g® — ¢*c?) (¢/q;Q)2n
qlg—c)lc—a) (ac/q;¢*)n(dPc/a;¢*)n
(¢ —a)(q?® — ¢*c?) (¢/q;q)2n '
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Example 29 (/ = 1, m = 1 in Theorem 16)

Evaluations of series of the q-Watson, q-Dixon, and q-Whipple type
a,q%/a,q ", —q'~"
4¢3 qc7{13—q2n/c7 _qq q;q]
_ _a—q"a_ (ac/q* q*)n(ac/a; 4*)n
S @-a1+aY)  (G@nla" 2 a)n
¢ —a  (ac/q;g)n(c/a;q*)n
(¢=a)1+4¢") (6q)alg" 2 q)n

Taking v = ¢, v = —m in (21) and calculating the 4¢3-series on the right hand side by (17), we get the
following theorem.

Theorem 17 For two complex numbers {a, c} and two nonnegative integers {{, m}, there holds

(b a, q1+£/a7 qina _qufn . _ q2/CLC, —Q/CL q1+m+n7 _q7£C
493 ¢, q1+57m72n/c’ —q q;q| = q2/a2’ —q/C anrmfZC’ —q q .
% Z i q(erl)i*anr(j;rl) (—1)Z+J 1— q1+21/a2 C/CL q/a ’
i=0 j=0 c 1—gq/a? q; q2/ac >t /a?

" |:q—1n7 q—m—n’ _q—1n—n7 q—i—lac7 qu/(l ‘ q:| |:qj—ia/c7 q1+i+jc/a } :|
q,c, —c, q7m72n7 qJ72m72n71 ; q, q2302 S .

Example 30 (/ = 0, m = 1 in Theorem 17)

—n _,—1-n
o [
_ 1 (ac; ¢*)14n(gc/a;¢*)14n
(1 =¢**)(1+qmc) (¢;@)1+2n
_ gt (ac/q; ¢*)14n(c/a;6%)14n
(1 —¢'*™)(1+q"c) (¢;9)1+42n '

Example 31 (/ = 1, m = 1 in Theorem 17)

a,q?/a, g™, —q~ 1"
_ (1 +q"a) (ac/q% *)14n(ac/a;4*)14n
(¢ —a)(1+qc)(g+q"c)(1 - ¢"") (¢;@)2n
B q(a+¢°*") (ac/q; 4*)14n(c/a;¢*)14n
(¢ —a)(1+ g c)(qg+q"c)(1 —¢"") (¢;@)2n '
Setting u = —¢, v = m in (21) and evaluating the 4¢3-series on the right hand side by Theorem 5, we

obtain the following theorem.
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Theorem 18 For two complex numbers {a, c} and two nonnegative integers {{, m} with m < n, there
holds

n m—n

1—¢ — /—1 1—-m+n YA
a,q/a,q" ", —q o @a GC} q ,—qC}
4¢3 |: c, q1—€+m—2n/67 —q 4q; Q:| - |:C, q€—1a2 Q:|€ |: qn—m-i-ZC, —q q .

L ; _ 120425/ ,2 —¢ 1-2¢, 2
S o) LSO Lot e
=0 j=0 ¢ 1—q'=2/a® |q,¢° * [ac,q®" /a® | 7|,

y [qm,q”,—q”,qﬂ“ﬂcv g'c/a ‘ q} [qui“ac,ql_””C/a ‘ qz]
q q£C7 _qlc, qm72n, q372n71 ; q, q22+2302 i

Example 32 (/ = 1, m = 0 in Theorem 18)

a,1/a,qg ", —q~ "
4¢3 [ Cv/qun/c, _qq a; q}
_l—ac (¢®ac; ¢*)nlqc/a; ¢*)n
- l+a (¢;@)1+2n
a — ¢ (qac; ¢*)n(a*c/a; ¢*)n
I+a (¢;q)1+42n '

+

Example 33 (/ = 1, m = 1 in Theorem 18)
a,1/a,qg” ", —q'"
C,/qlfIQn/c, zq q; CI}
B 1+ aq™ (ac; ¢*)n(qc/a; ¢*)n
(I +a)(1+q) (¢ @)2n
at+q"  (gac;q*)nlc/a;¢*)n
(1+a)1+q") (¢ q)2n '

493

Taking v = —¢, v = —m in (21) and calculating the 4¢3-series on the right hand side by Theorem 6,
we get the following theorem.

Theorem 19 For two complex numbers {a, c} and two nonnegative integers {{, m}, there holds

/—1 1+m+n ¥
. _|aq "ac q y —q°C
q; Q:| - |:C, q271a2 Q:| |: qlJrfnJrnc7 —q Q:| .

n —m-—-n

(b a, qlig/a’a q7 y —q
493 c, q1727m72n/c7 —q

£ m i i
() (1) 1 — @222 [ o= oy =20 /g2
« 33 s+ (=D /" [ a % c/a,q' 7%/ }q_

i _ gl—20/,2 2—2¢ 2—4 /2
i=0 j=0 ¢ 1—q'*/a ¢,q4°"*"Jac,q*"/a

[q‘"ﬂq;m‘"é—q‘m‘zaq”‘;‘laz)c, q'c/a ’ q} [q”‘”jagé ¢ e/a ’ qz}
_ —-m—-2n ,j—2m—2n— +25 .
¢.9'c,—q"c,q . ; q,¢* e i



Example 34 (/ = 1, m = 1 in Theorem 19)

n —1-n

Evaluations of series of the q-Watson, q-Dixon, and q-Whipple type 23
a,1/a,qg ", —
iy | B Y@

c’q—l—Qn/c’_q Q;(J}
1—ag"™  (ac;¢®)14n(qc/a; ¢*)14n

(1 +a)(1—gttm) (¢;q)242n
a—q"™  (qac;q*)14n(c/a;q*)14n
(14a)(1—qgttn) (¢;@)2+42n

With the change of the parameters £ and m, Theorems 2 and 5-19 can produce more concrete formulas.
Due to the limit of space, the corresponding results will not be laid out in the paper.
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