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1. INTRODUCTION

In this paper, I proved the recurrence relation for the q-Pochhammer symbol:

(a;q)

k

=(1+q�aq

k�1

)(a;q)

k�1

� (1�aq

k�2

)q(a;q)

k�2

;

the recurrence relation for the q-binomial coe�cient:

[

n

m

]

q

=

1+q�q

n

1�q

m

Å

[

n�1

m�1

]

q

�

(1�q

n�1

)q

(1�q

m�1

)(1�q

m

)

Å

[

n�2

m�2

]

q

;

the relation for the q-bracket:

q[n]

q

[n+1]

q

1+q

=(1+q�q

n+2

) Å

[

n+1

2

]

q

� (1�q

3

) Å

[

n+2

3

]

q

;

the recurrence relation for the q-factorial:

(1�q)[k]

q

!= (1+q�q

k

)[k�1]

q

!�

(

1�q

k�1

1�q

)

q[k�2]

q

!;

and the recurrence relation for the q-Gamma function:

(1�q

k

)�

q

(k)= (1+q�q

k

)

(

1�q

k�1

1�q

)

�

q

(k�1)

�(1�q

k�1

)

[

1�q

k�2

(1�q)

2

]

q�

q

(k�2).
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2. THE RECURRENCE RELATION FOR THE q-POCHHAMMER SYMBOL

Theorem 2.1. If #a#<1, #q#<1 and k~0, then

(a;q)

k

=(1+q�aq

k�1

)(a;q)

k�1

� (1�aq

k�2

)q(a;q)

k�2

, (2.1)

where (a;q)

k

denotes the q-Pochhammer symbol, de�ned [1] by

(a;q)

k

:=
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�

j=0

k�1

(1�aq

j

), if k>0

1, if k=0

�

j=1

#k#

(1�aq

�j

)

�1

, if k<0

�

j=0

�

(1�aq

j

), if k=�.

(2.2)

Proof. Step 1. I consider the �nite product representation for the q-Pochhammer symbol

(a;q)

k

=

�

j=0

k�1

(1�aq

j

), (2.3)

provided k>0.

I suppose that

ü Å (a;q)

k+2

=ý Å (a;q)

k+1

+ þ Å (a;q)

k

. (2.4)

Substituting the right hand side of (2.3) in (2.4), I obtain

ü Å

�

j=0

k+1

(1�aq

j

)=ý Å

�

j=0

k

(1�aq

j

)+ þ Å

�

j=0

k�1

(1�aq

j

)

Òü Å

�

j=0

k+1

(1�aq

j

)

�

j=0

k�1

(1�aq

j

)

=ý Å

�

j=0

k

(1�aq

j

)

�

j=0

k�1

(1�aq

j

)

+þ

Òü Å (1�aq

k

)(1�aq

k+1

)=ý Å (1�aq

k

)+þ

Òü Å (1�aq

k+1

�aq

k

+a

2

q

2k+1

)=ý Å (1�aq

k

)+þ

Òü�üaq

k+1

�üaq

k

+üa

2

q

2k+1

=ý+ þ�ýaq

k

Òü� ( 1+q�aq

k+1

)üaq

k

=ý+ þ�ýaq

k

.

(2.5)

Comparing the coe�cients in (2.5), I conclude that

{

ü=ý+ þ

(1+q�aq

k+1

)ü=ý

<

{

þ=�(1�aq

k

)üq

ý=(1+q�aq

k+1

)ü.

(2.6)

Replace ý by (1+q�aq

k+1

)ü and þ by �(1�aq

k

)üq in (2.4) and encounter

ü Å (a;q)

k+2

=(1+q�aq

k+1

)ü Å (a;q)

k+1

� (1�aq

k

)üq Å (a;q)

k

Ò(a;q)

k+2

=(1+q�aq

k+1

)(a;q)

k+1

� (1�aq

k

)q(a;q)

k

.

(2.7)
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Replace k by k�2 in both members of (2.7)

(a;q)

k

=(1+q�aq

k�1

)(a;q)

k�1

� (1�aq

k�2

)q(a;q)

k�2

, (2.8)

which is valid for k~3.

Step 2. I prove (2.8) for k=0. Set k=0 in (2.8)

(a;q)

0

=(1+q�aq

�1

)(a;q)

�1

� (1�aq

�2

)q(a;q)

�2

, (2.9)

By (2.2), I have

(a;q)

0

=1, (2.10)

(a;q)

�1

=

1

1�

a

q

. (2.11)

and

(a;q)

�2

=

1

(

1�

a

q

)

(

1�

a

q

2

)

. (2.12)

From (2.9) at (2.12), it follows that

1=

(

1+q�

a

q

)

1

1�

a

q

�

(

1�

a

q

2

)

q

1

(

1�

a

q

)

(

1�

a

q

2

)

. (2.13)

The expansion for the right hand side of (2.13) give me

(

1+q�

a

q

)

1

1�

a

q

�

(

1�

a

q

2

)

q

1

(

1�

a

q

)

(

1�

a

q

2

)

=

(

1+q�

a

q
)

1

1�

a

q

�q

1

1�

a

q

=

(

q+q

2

�a

q

)

q

q�a

�q

q

q�a

=

q+q

2

�a

q�a

�

q

2

q�a

=

q+q

2

�a�q

2

q�a

=

q�a

q�a

=1.

(2.14)

Note that the right hand side of (2.14) is equal to the left hand side of (2.13). This

completes the proof for k=0.

Step 3. I prove (2.8) for k=1. Set k=1 in (2.8)

(a;q)

1

=(1+q�a )(a;q)

0

� (1�aq

�1

)q(a;q)

�1

. (2.15)

By (2.2), I have

(a;q)

1

=1�a, (2.16)

(a;q)

0

=1 (2.17)
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and

(a;q)

�1

=

1

1�

a

q

. (2.18)

From (2.15) at (2.18), it follows that

1�a=(1+q�a )� (1�aq

�1

)q

1

1�

a

q

. (2.19)

The expansion for the right hand side of (2.19) give me

(1+q�a )� (1�aq

�1

)q

1

1�

a

q

=1+q�a�

(

q�a

q

)

q

q

q�a

=1+q�a�q

=1�a.

(2.20)

Note that the right hand side of (2.20) is equal to the left hand side of (2.19). This

completes the proof for k=1.

Step 4. I prove (2.8) for k=2. Set k=2 in (2.8)

(a;q)

2

=(1+q�aq)(a;q)

1

� (1�a )q(a;q)

0

. (2.21)

By (2.2), I have

(a;q)

2

=(1�a)(1�aq), (2.22)

(a;q)

1

=1�a (2.23)

and

(a;q)

0

=1. (2.24)

From (2.21) at (2.24), it follows that

(1�a)(1�aq)=(1+q�aq)(1�a)� (1�a )q. (2.25)

The expansion for the right hand side of (2.25) give me

(1+q�aq)(1�a)� (1�a )q

=(1+q�aq�q)(1�a)

=(1�a)(1�aq).

(2.26)

Note that the right hand side of (2.26) is equal to the left hand side of (2.25). This

completes the proof for k=2.

Step 4 (Conclusion). With the step 1, I proved that (2.8) is valid for k ~ 3; with the

step 2, I proved that (2.8) is valid for k=0; with the step 3, I proved that (2.8) is valid for

k = 1; with the step 4, I proved that (2.8) is valid for k = 2. Thus, I completed the proof

that the equation (2.8) is valid for k~0, which is the desired result. ¡

Remark 2.2. Obviously, when k��, the equation (2.1) becomes

(a;q)

�

= lim

k��

(1+q�aq

k�1

)(a;q)

�

� lim

k��

(1�aq

k�2

)q(a;q)

�

. (2.27)
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Note that

lim

k��

(1+q�aq

k�1

)=1+q� lim

k��

(aq

k�1

)=1+q, (2.28)

since lim

k��

q

k�1

=0, because #q#<1.

Notice also that

lim

k��

(1�aq

k�2

)=1� lim

k��

(aq

k�2

)=1, (2.29)

since lim

k��

q

k�2

=0, because #q#<1.

From (2.27) at (2.29), I conclude that

(a;q)

�

=(1+q)(a;q)

�

�q(a;q)

�

. (2.30)

The expansion of the right hand side of (2.30) give me

(1+q)(a;q)

�

�q(a;q)

�

=(a;q)

�

+q(a;q)

�

�q(a;q)

�

=(a;q)

�

. (2.31)

Observe that the right hand side of (2.31) is equal to the left hand side of (2.30) and

this completes the proof, when k��.

Corollary 2.3. If #a#<1, #q#<1 and k~0, then

(a;q)

k+2

� (a;q)

k+1

(a;q)

k+1

� (a;q)

k

=q(1�aq

k

), (2.32)

where (a;q)

k

denotes the q-Pochhammer symbol, de�ned [1] by

(a;q)

k

:=
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ª

ª

ª

ª

ª

ª

ª
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ª

ª

ª

ª

ª

ª

ª

§

�

j=0

k�1

(1�aq

j

), if k>0

1, if k=0

�

j=1

#k#

(1�aq

�j

)

�1

, if k<0

�

j=0

�

(1�aq

j

), if k=�.

(2.33)

Proof. Expand the right-hand side of the Theorem 2.1 as follows:

(1+q�aq

k�1

)(a;q)

k�1

� (1�aq

k�2

)q(a;q)

k�2

=[1+q(1�aq

k�2

)](a;q)

k�1

� (1�aq

k�2

)q(a;q)

k�2

=(a;q)

k�1

+(1�aq

k�2

)q(a;q)

k�1

� (1�aq

k�2

)q(a;q)

k�2

=(a;q)

k�1

+[(a;q)

k�1

� (a;q)

k�2

]q(1�aq

k�2

).

(2.34)

From (2.1) and (2.34), I conclude that

(a;q)

k

=(a;q)

k�1

+[(a;q)

k�1

� (a;q)

k�2

]q(1�aq

k�2

)

Ò(a;q)

k

� (a;q)

k�1

=[(a;q)

k�1

� (a;q)

k�2

]q(1�aq

k�2

)

Ò

(a;q)

k

� (a;q)

k�1

(a;q)

k�1

� (a;q)

k�2

=q(1�aq

k�2

).

(2.35)
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Replace k by k+2 in (2.35)

(a;q)

k+2

� (a;q)

k+1

(a;q)

k+1

� (a;q)

k

=q(1�aq

k

),

which is the desired result. ¡

3. THE RECURRENCE RELATION FOR THE q-BINOMIAL COEFFICIENT

Theorem 3.1. If #q#<1 and 2}m}n, then

[

n

m

]

q

=

1+q�q

n

1�q

m

Å

[

n�1

m�1

]

q

�

(1�q

n�1

)q

(1�q

m�1

)(1�q

m

)

Å

[

n�2

m�2

]

q

, (3.1)

where

[

n

m

]

q

denotes the q-binomial coe�cient, de�ned [2, (1)] by

[

n

m

]

q

:=

(q;q)

n

(q;q)

m

(q;q)

n�m

. (3.2)

Proof. Replace a by q and k by n in (2.1)

(q;q)

n

=(1+q�q

n

)(q;q)

n�1

� (1�q

n�1

)q(q;q)

n�2

. (3.3)

Divide both members of (3.3) by (q;q)

m

(q;q)

n�m

and encounter

(q;q)

n

(q;q)

m

(q;q)

n�m

=(1+q�q

n

)

(q;q)

n�1

(q;q)

m

(q;q)

n�m

� (1�q

n�1

)q

(q;q)

n�2

(q;q)

m

(q;q)

n�m

. (3.4)

The manipulation of the right hand side of (3.4) give me

(1+q�q

n

)

(q;q)

n�1

(q;q)

m

(q;q)

n�m

� (1�q

n�1

)q

(q;q)

n�2

(q;q)

m

(q;q)

n�m

=(1+q�q

n

)

(q;q)

m�1

(q;q)

n�1

(q;q)

m

(q;q)

m�1

(q;q)

n�m

�(1�q

n�1

)q

(q;q)

m�2

(q;q)

n�2

(q;q)

m

(q;q)

m�2

(q;q)

n�m

=(1+q�q

n

)

(q;q)

m�1

(q;q)

m

Å

(q;q)

n�1

(q;q)

m�1

(q;q)

n�m

�(1�q

n�1

)q

(q;q)

m�2

(q;q)

m

Å

(q;q)

n�2

(q;q)

m�2

(q;q)

n�m

=

1+q�q

n

1�q

m

Å

(q;q)

n�1

(q;q)

m�1

(q;q)

n�m

�

(1�q

n�1

)q

(1�q

m�1

)(1�q

m

)

Å

(q;q)

n�2

(q;q)

m�2

(q;q)

n�m

.

(3.5)
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From (3.2), (3.4) and (3.5), I conclude that

[

n

m

]

q

=

1+q�q

n

1�q

m

Å

[

n�1

m�1

]

q

�

(1�q

n�1

)q

(1�q

m�1

)(1�q

m

)

Å

[

n�2

m�2

]

q

,

which is the desired result. ¡

4. A RELATION FOR THE q-BRACKET

Theorem 4.1. If #q#<1 and 0}n, then

[n]

q

=

(1�q

2

)(1+q�q

n+2

)

(1�q

n+1

)q

Å

[

n+1

2

]

q

�

(1�q

2

)(1�q

3

)

(1�q

n+1

)q

Å

[

n+2

3

]

q

, (4.1)

where [n]

q

denotes the q-bracket, de�ned [2, (5)] by

[n]

q

:=

[

n

1

]

q

=

1�q

n

1�q

, (4.2)

here

[

n

m

]

q

denotes the q-binomial coe�cient, de�ned as (3.2).

Proof. Replace n by n+2 and m by m+2 in (3.1)

[

n+2

m+2

]

q

=

1+q�q

n+2

1�q

m+2

Å

[

n+1

m+1

]

q

�

(1�q

n+1

)q

(1�q

m+1

)(1�q

m+2

)

Å

[

n

m

]

q

, (4.3)

Replace m by 1 in (4.3)

[

n+2

3

]

q

=

1+q�q

n+2

1�q

3

Å

[

n+1

2

]

q

�

(1�q

n+1

)q

(1�q

2

)(1�q

3

)

Å

[

n

1

]

q

. (4.4)

From (4.2) and (4.4), I obtain

[n]

q

=

(1�q

2

)(1+q�q

n+2

)

(1�q

n+1

)q

Å

[

n+1

2

]

q

�

(1�q

2

)(1�q

3

)

(1�q

n+1

)q

[

n+2

3

]

q

,

which is the desired result. ¡

Corollary 4.2. If #q#<1 and 0}n, then

q[n]

q

[n+1]

q

1+q

=(1+q�q

n+2

) Å

[

n+1

2

]

q

� (1�q

3

) Å

[

n+2

3

]

q

, (4.5)

where [n]

q

denotes the q-bracket, de�ned [2, (5)] by

[n]

q

:=

[

n

1

]

q

=

1�q

n

1�q

, (4.6)
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here

[

n

m

]

q

denotes the q-binomial coe�cient, de�ned as (3.2).

Proof. Replace n by n+1 in (4.2)

[n+1]

q

:=

[

n+1

q

]

q

=

1�q

n+1

1�q

. (4.7)

The manipulation of (4.1) give me

[n]

q

=

1�q

1�q

n+1

Å

1+q

q

Å (1+q�q

n+2

) Å

[

n+1

2

]

q

�

1�q

1�q

n+1

Å

1+q

q

Å (1�q

3

) Å

[

n+2

3

]

q

.

(4.8)

From (4.7) and (4.8), I conclude that

[n]

q

=

1+q

q[n+1]

q

Å (1+q�q

n+2

) Å

[

n+1

2

]

q

�

1+q

q[n+1]

q

Å (1�q

3

) Å

[

n+2

3

]

q

Ò

q[n]

q

[n+1]

q

1+q

=(1+q�q

n+2

) Å

[

n+1

2

]

q

� (1�q

3

) Å

[

n+2

3

]

q

,

which is the desired result. ¡

5. A RECURRENCE RELATION FOR THE q-FACTORIAL

Theorem 5.1. If #q#<1 and 2}k, then

(1�q)[k]

q

!= (1+q�q

k

)[k�1]

q

!�

(

1�q

k�1

1�q
)

q[k�2]

q

!, (5.1)

where [k]

q

! denotes the q-factorial, de�ned [3] by

[k]

q

!:=

(q;q)

k

(1�q)

k

. (5.2)

Proof. Replace a by q in (2.1)

(q;q)

k

=(1+q�q

k

)(q;q)

k�1

� (1�q

k�1

)q(q;q)

k�2

. (5.3)

Divide both members of (5.3) by (1�q)

k

and with a bit of manipulation obtain

(q;q)

k

(1�q)

k

=(1+q�q

k

)

(q;q)

k�1

(1�q)

k

� (1�q

k�1

)q

(q;q)

k�2

(1�q)

k

Ò

(q;q)

k

(1�q)

k

=

(

1+q�q

k

1�q

)

(q;q)

k�1

(1�q)

k�1

�

[

1�q

k�1

(1�q)

2

]

q

(q;q)

k�2

(1�q)

k�2

.

(5.4)
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Replace k by k�1 in (5.2)

[k�1]

q

!=

(q;q)

k�1

(1�q)

k�1

. (5.5)

Replace k by k�2 in (5.2)

[k�2]

q

!=

(q;q)

k�2

(1�q)

k�2

. (5.6)

From (5.2), (5.4), (5.5) and (5.6), I conclude that

[k]

q

!=

(

1+q�q

k

1�q

)

[k�1]

q

!�

[

1�q

k�1

(1�q)

2

]

q[k�2]

q

!

Ò(1�q)[k]

q

!= (1+q�q

k

)[k�1]

q

!�

(

1�q

k�1

1�q

)

q[k�2]

q

!,

which is the desired result. ¡

6. A RECURRENCE RELATION FOR THE q-GAMMA FUNCTION

Theorem 6.1. If #q#<1 and 3}k, then

(1�q

k

)�

q

(k)=(1+q�q

k

)

(

1�q

k�1

1�q

)

�

q

(k�1)

�(1�q

k�1

)

[

1�q

k�2

(1�q)

2

]

q�

q

(k�2),

(6.1)

where �

q

(k) denotes the q-Gamma function, de�ned [4] by

�

q

(k):=

(q;q)

�

(q

k

;q)

�

(1�q)

1�k

. (6.2)

Proof. In [5, p. 300, (12.1.3)], I have the identity

(a;q)

k

=

(a;q)

�

(aq

k

;q)

�

. (6.3)

Replace k by k�1 in (6.3)

(a;q)

k�1

=

(a;q)

�

(aq

k�1

;q)

�

. (6.4)

Replace k by k�2 in (6.3)

(a;q)

k�2

=

(a;q)

�

(aq

k�2

;q)

�

. (6.5)
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From (2.1), (6.3), (6.4) and (6.5), it follows that

(a;q)

�

(aq

k

;q)

�

=(1+q�aq

k�1

)

(a;q)

�

(aq

k�1

;q)

�

� (1�aq

k�2

)q

(a;q)

�

(aq

k�2

;q)

�

. (6.6)

Replace a by q in (6.6) and with a bit of manipulation obtain

(q;q)

�

(q

k+1

;q)

�

=(1+q�q

k

)

(q;q)

�

(q

k

;q)

�

� (1�q

k�1

)q

(q;q)

�

(q

k�1

;q)

�

Ò

(q;q)

�

(q

k

;q)

�

Å

(q

k

;q)

�

(q

k+1

;q)

�

=(1+q�q

k

)

(q;q)

�

(q

k�1

;q)

�

Å

(q

k�1

;q)

�

(q

k

;q)

�

�(1�q

k�1

)q

(q;q)

�

(q

k�2

;q)

�

Å

(q

k�2

;q)

�

(q

k�1

;q)

�

Ò

(q;q)

�

(q

k

;q)

�

Å

(q;q)

k

(q;q)

k�1

=(1+q�q

k

)

(q;q)

�

(q

k�1

;q)

�

Å

(q;q)

k�1

(q;q)

k�2

�(1�q

k�1

)q

(q;q)

�

(q

k�2

;q)

�

Å

(q;q)

k�2

(q;q)

k�3

Ò(1�q

k

)

(q;q)

�

(q

k

;q)

�

=(1+q�q

k

)(1�q

k�1

)

(q;q)

�

(q

k�1

;q)

�

�(1�q

k�1

)(1�q

k�2

)q

(q;q)

�

(q

k�2

;q)

�

.

(6.7)

Multiply both members of (6.7) by (1�q)

1�k

and with a bit of manipulation, I �nd

(1�q

k

)

(q;q)

�

(q

k

;q)

�

(1�q)

1�k

=(1+q�q

k

)

(

1�q

k�1

1�q
)

(q;q)

�

(q

k�1

;q)

�

(1�q)

2�k

�(1�q

k�1

)

(1�q

k�2

)

(1�q)

2

q

(q;q)

�

(q

k�2

;q)

�

(1�q)

3�k

.

(6.8)

Replace k by k�1 in (6.2)

�

q

(k�1):=

(q;q)

�

(q

k�1

;q)

�

(1�q)

2�k

. (6.9)

Replace k by k�2 in (6.2)

�

q

(k�2):=

(q;q)

�

(q

k�2

;q)

�

(1�q)

3�k

. (6.10)

From (6.2), (6.8), (6.9) and (6.10), it follows that

(1�q

k

)�

q

(k)= (1+q�q

k

)

(

1�q

k�1

1�q

)

�

q

(k�1)

�(1�q

k�1

)

[

1�q

k�2

(1�q)

2

]

q�

q

(k�2),

which is the desired result. ¡

REFERENCES

10 SOME RELATIONS FOR THE q-POCHHAMMER SYMBOL, THE q-BINOMIAL COEFFICIENT, THE q-

BRACKET, THE q-FACTORIAL AND THE q-GAMMA FUNCTION



[1] Weisstein, Eric W. "q-Pochhammer Symbol.'' From MathWorld--A

Wolfram Web Resource. http://mathworld.wolfram.com/q-Pochham-

merSymbol.html.

[2] Weisstein, Eric W. "q-Binomial Coe�cient.'' From MathWorld--A

Wolfram Web Resource. http://mathworld.wolfram.com/q-Binomial-

Coe�cient.html.

[3] Weisstein, Eric W. "q-Factorial.'' From MathWorld--A Wolfram Web

Resource. http://mathworld.wolfram.com/q-Factorial.html.

[4] Weisstein, Eric W. "q-Gamma Function.'' From MathWorld--A Wol-

fram Web Resource. http://mathworld.wolfram.com/q-GammaFunc-

tion.html.

[5] Ismail, Mourad E. H., Classical and Quantum Orthogonal Polyno-

mials in one Variable, Encyclopedia of Mathematics and its Applica-

tions 98, Cambridge University Press, 2009.

11

http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/
http://mathworld.wolfram.com/
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/
http://mathworld.wolfram.com/
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/q-BinomialCoefficient.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/
http://mathworld.wolfram.com/
http://mathworld.wolfram.com/q-Factorial.html
http://mathworld.wolfram.com/q-Factorial.html
http://mathworld.wolfram.com/q-Factorial.html
http://mathworld.wolfram.com/q-Factorial.html
http://mathworld.wolfram.com/q-Factorial.html
http://mathworld.wolfram.com/q-Factorial.html
http://mathworld.wolfram.com/q-Factorial.html
http://mathworld.wolfram.com/q-Factorial.html
http://mathworld.wolfram.com/q-Factorial.html
http://mathworld.wolfram.com/q-Factorial.html
http://mathworld.wolfram.com/q-Factorial.html
http://mathworld.wolfram.com/q-Factorial.html
http://mathworld.wolfram.com/q-Factorial.html
http://mathworld.wolfram.com/q-Factorial.html
http://mathworld.wolfram.com/q-Factorial.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/
http://mathworld.wolfram.com/
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html
http://mathworld.wolfram.com/q-GammaFunction.html

	1. Introduction
	2. The Recurrence Relation for the q-Pochhammer Symbol
	3. The Recurrence Relation for the q-Binomial Coefficient
	4. A Relation for the q-Bracket
	5. A Recurrence Relation for the q-Factorial
	6. A Recurrence Relation for the q-Gamma Function

