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Abstract:
We show an elementary deduction of certain g-series identity obtained by Coogan and Ono.
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1. Introduction:
Coogan-Ono [1, 2] obtained the g-series identity:
© 5 d)n 0 2
o TP g = (14 2) Bieg (-1 "2 1)
Here we exhibit an elementary approach to motivate (1). It is possible to generalize this identity, in fact [1]:
0 (z;Dn = (z;Dn(=t;Dn _ 2n\/__1\h N0 ¢n n2
n=0 (—Zq;q)n 1_t2n 0( —2q; Q) (tq; n (1 th )( 1) z t q , (2)
Which reproduces (1) if t = z.
2. Z-Transform:
We wish to write the left side of (1) in powers of g and z, then:

o g = B b, qM 2, ®3)
And we must determine b, and h(n). From (3) when q - 1:
S by 2" = o(zfﬂ =2 0)
Therefore, the Z-transform of the sequence { b, } is given by Z{b,} =~ (Z h 1) , and its inversion is immediate:
{b,}={1,1,-1,-1,1,1,-1,-1,...}, n=0,1,2,. (5)
Which generates the expansion:
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The expression (6) suggests that instead of (3) we consider a relation with the foIIowmg structure:
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3. g-Series Identity:

We know the g-series [3]:
o n _
(200 = T a@ B2 ak) = (i) (D2, (8)

1 _ _(n+k-1y .
m—;b(n,k)zk, b(n, = (" T ke,

q

Hence:
((zqqln) - Zr =0 C(n I') A C(n; r) = Z]r:() a(n, ]) b(n, r— ]), (9)
Therefore:

c(m,0) =1, c(0om)=0, m=0,...,4,.., c1,)=-1+q), c(1,2) =q(1 +q),
c(13)=—-q*(1+q), cRQD=-10+q?% cBD=-1+q+¢)A+q), (10)

c22)=q*1+q+g>)(1 +q), ...
Besides, from (7) and (9):

o 2 = T Qu 2" Qu = Ik c(m ), (11)
— Z(_l)n qf(n)(ZZn + ZZn+1)’
n=0
That is:

Q=Q=9%=1 Q@=Q@=-q9d"=-q Q=0=9P=q", Q=Q=-q9¢=-¢
Which suggests that f(n) = n?, then (7) implies the g-series identity (1), g.e.d.
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