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DUPLICATE INVERSIONS AND
FOX-WRIGHT FUNCTION IDENTITIES

CHUANAN WEIL

ABSTRACT. By means of duplicate inverse series relatio
and linear combinations, a class of closed formulas wit,
spect to Fox-Wright function is established.

1. Introduction and notation. For a comygf¥x cgnd tural
number n, denote the shifted-factorial by

(c)o=1 and (¢)p=c(c+1):--(c+~ for 1,2,....

Following Bailey [1], the hypergeomegflc series is ned by

aop, @1, ', Qp
k a k--- a k
PP A 0)r(a)i -~ (ar)k

by, o, b < KN by)k - (bs)k

rameters such that no zero factors
summand on the right hand side. If
s {a;} is a negative integer, then the series
educes to a polynomial in z. Thereunto,
theorem (cf. [1, page 9]) can be stated as

where {a;} and {b;}
appear in the denogpi

" | Z (e a)(e=b)

l+a+b—c—n (e)nlc—a—"b)
Defin€ the I'-function by the Euler integral

I(s) := / t*~te~tdt, R(s) > 0.
0

2010 AMS Mathematics subject classification. Primary 05A19, Secondary

33C20.
Keywords and phrases. Duplicate inversions, Saalschiitz’s theorem, Fox-Wright

function identities.
Received by the editors on March 14, 2008, and in revised form on May 26, 2008.

DOI:10.1216/RMJ-2011-41-1-337 Copyright (©2011 Rocky Mountain Mathematics Consortium

337



338 CHUANAN WEI

Then we have two transforms
2s—1

N

which will be used frequently without indication in this paper.

Recall the Fox-Wright function ,¥, (cf. [6, 9, 10]; see also [8, page
21]), which is defined by

I(s+n)=T(s)(s), and T'(2s)= L(s)T'(s+1/2)

(al,Al),... y (avap)
\Ilq z =
(B1,B1),.-., (Bg:By) pa

p

ric seMes, where the
such that

and regarded as a generalization of hype®eo
coefficients {A;} and {B;} are positiy, num

Naturally, the do
extended to the co

} and {B;} take on values can be
corresponding function is also called
denoted by , V7.

ave been shown to be efficient in dealing with
cf. [2, 5]). In order to prove the terminating

quences {a, bx, ck, di } k>0, define two polynomial sequences by

—1
o(z:0)=1,  dlam)= [[ (@ +ab), m=12...,
0

3

S
L

n

1/’(?/;0) = 17 1/1(%”) = (Cj +ydj)7 n= 1727" ..

~.
I
=]
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The system of equations

(1.2a)
= " ck + 2kdy,
e ,; <2k> swkomkrn ®
" ar, + (1 + 2k)b
(1.2b) N Z <1 + 2k> ¢(n;]; T k)(nik ,_7_ 1)g(k)

k>0
s equivalent to the system of equations
(1.3a)

2n
2n
) = -0 (3 s mpuisn)
k=0
(1.3b)
1+2n
—|— 2n
g(n) = Z (—1) kin)(k; T 1)Q.
Otherwise, we have a third relggon
1+2n
(1.3¢) d(k; 1+ n)(k;n)Q
where
(1.4) (1+ {a,d, — b cn} )an—i—bn(l—i—Zn)
’ cn +dn(1+2n) en +dn(1+2n)
Thegu of {#fs paper is to derive a class of closed formulas with

ight function by employing this duplicate inversion
e Saalschiitz’s theorem just displayed. The surprising
that each Fox-Wright identity includes countless hypergeometric
ntities as the limiting cases.

fac
series

2. Fox-Wright function identities. Let A be a complex number.
Then a special case of Saalschiitz’s theorem (1.1) may be stated as
follows:

-n/2, (1-n)/2, a—c
3ky 1| =U(n)
1/2—c—n—An, 1+a+n
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where
(14 2¢+2An),(1/2 + a+ An),
U(n) := .
(1/24+ ¢+ An),(1 4+ 2a + 2Xn),

This equation can be expressed as a binomial identity
(2.1)

" ! (= chel2k)!
,§)<2k> (1/2—c—n—An)k(l+a+ An)g 419;:3! =U(n).

Based on the identity just established, we are rea o A%y Feral
combinatorial evaluations.

2.1. It is clear that (2.1) can be rewritt, he fo

Z n a+k+2\k (a =)k (2k)!

= \2k (1/2—c—n—2n)i(a+Q)k+1 W@+ k + 2Xk)4FE!
_ U
Ca+An

which is the case

—z— )\x> and ¢Y(y;n) = (a+ Ay)n

a+An
(a — ¢)n(2n)!

~ (a+n+2Xn)dnn!

g(n):=0

_Ha+n+M1/2+a—c+2n)}(a—c)u(l + 2n)!
o (a+n+2xn)(a+ A+ n+ 2An)d7n!

where h(n) is deduced from f(n) and g(n) via (1.4). Thus (1.3a), (1.3b)
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and (1.3c) give the following dual formulas:

2n

Z(—l)k <2]:L> (1/2—c—k—Xk)p(a+ Ak)nU(k)

— a—+ Ak
_ (a—c)n(2n)!
~ (a+n+2xn)dnn!’

P e

= k a+ Ak
-0,
14+2n
Z(l)k<1—;2n> (1/2—c—k— U k)
k=0
_ {a+n+X1/24+a—-c+2n)}

(a+n+2xn)(a+ A 2An)

They can be restated as the followilg Fox-Wllight function identities,
respectively.

Proposition 1 (Fox- Qlon 1dentities).
(2.2a)

24 a,A+1), (1+2¢2x+1)

J(1/24+c—n,A+1),(1+42a,20+1)

(I+a+n,2), (1/2+aA+1), (1+2¢21+1)

(2.3b)
=0,
(2.4a)
(a+mn,A), (1/24+a,A+1), (1+42¢2Xx+1)
3\112 -1
(2+2n,-1),1+c,A),(-1/24c—n,A+1),(1 +2a,2X + 1)
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(2.4b)
a+n+A1/24a—c+2n) (-1)"(a—c),
(a+n+2Xn)(a+A+n+2Xn) 4o ctnpl

2.2. Obviously, the relation (2.1) reads also as

n —1/2—c—k—2)k (a—c)r (2K)!
Z ok | (Ita+An)i(—1/2—c—n—An)k41 (1/2+ct+k+2Xk)4kk!
k>0

which corresponds to the case
d(a;n) i= (1+a+ o) and (y;

of (1.2a)—(1.2b) with

_ U(n)
o 1= 1/24+c+n4An
— (a
g(n):=0

1/24+a—c+2n)}(a—c),(1+ 2n)!
n+2An)(3/2 + ¢+ A+ n + 2An)dnn!

from f(n) and g(n) via (1.4). Then (1.3a) and
llowing dual formulas:

> (Lt at (=12 —c = k=M 0

124 c+k+ Ak

(a — ¢)n(2n)!
(1/2 + c+ n+2An)4nn!’
1§"(71)k 1420\ (L1 +a+ Me)pgr(—1/2 — ¢~k — Ak)y,
e k 1/2+c+k+ Mk
_{l+a+n+A1/2+a—c+2n)}(a—c)n(1+2n)!
(/24 c+n+22n)(3/2+c+ A+ n+2X\n)drn!

U(k)
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They can be converted into the following Fox-Wright function iden-
tities, respectively.

Proposition 2 (Fox-Wright function identities).
(2.5a)
(L+a+mnA), (1/2+aA+1), (1+2c21+1)
3‘1’2 — 1
(14+2n,-1),(14+¢,A),(3/2+c—n,A+1),(1 + 2a,2X
(2.5b)
B 1 (=1)™(a — ),
- (1/2+c+n+2xn) 4dactnpl 7

(2.6a)
(2+a+n,A), (1/2+a,X+1),
s¥i C
(2+2n,—1),(L+¢,A),(3/2+c¢ (1+2a,2X+1)

(2.6b)

B l1+a+n+A(1/2

© (1/2+c+n+2xn)(3/2
where the evaluation deyfCQ
and so has been omi

(a—¢)n
+ 2An) 4“ etnpl
1.3b) is identical with (2.3a)—(2.3b)

2.3. Splitti
)k = (a+ An+Ek) — X(n — 2k)

P12 e k- 2k
A)p(=1/2 —c—n— An)g41

y (a — )k (2k)!
(a+ &+ 20k)(1/2 + ¢ + k + 2\K)4FE]

n a+A+k+2)\k
; ]g) <1 + 2k> (a+An)14k(—1/2—c—n— An)k41
" —Aa = ¢)r(1 + 2k)!
(a+k+ 20k)(a + A+ k + 2)\k)4FE!
U(n)
T (et )12+ ctn+an)
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The last equation fits into (1.2a)—(1.2b) rippingly under the following
specifications:

_ U(n)

~ (a+An)(1/2+c+n+In)

f(n) = (a = ¢)n(2n)!
(a+n+2xn)(1/2+ c+n+2\n
—Xa = ¢)n(1 + 2n)!

(a+n+2xn)(a+A+n+

g(n) ==

h(n) :=

(1/24+c+mn+2xn) + 2An)4nn!

(1.4). So (1.3a), (1.3b)

n(2n)!
1/2 + c+n+2\n)4nn!’
1420\ (a+ Ak)n(=1/2 —c— k — Ak)pt1
U(k)
k (a+Ak)(1/2+ c+ k+ AE)

—Aa—¢)n(1+2n)!
 (a+n+2x\n)(a+ X+n+2xn)dnn!’
2 1420\ (a4 Ak)pi1(—1/2 — c — k — Ak),,
Z(_l)k< k > (a+)\;cL)1(1/2+c+k+>\k) Uk)
(1+X)(a—c)n(1+42n)!
(1/24+c+n+2x)(3/2+ c+ A+ n+2An)4"n!

k=0

which can be reformulated as the following Fox-Wright function iden-
tities, respectively.
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Proposition 3 (Fox-Wright function identities).

(2.7a)
(a+mn,A), (1/24a,A+1), (142¢2Xx+1)
3‘112 -1
(1+2n,-1),(14+¢A),(3/2+c—n,A+1),(1+2a,2X+1)
(2.7b)

B 1 (—=1)™(a — ¢)n
" (a+n+2\n)(1/2+c+n+2X\n) 4a—ctnp]
(2.8a)
(a+mn,A), (1/24+a,A+1), (1422
EN [

(2+42n,-1),(14+c,A),(1/24+c—n, A+ 1+2
(2.8b)
B A
(a+n+2\n)(a+ X+n+2)

(2.9a)
(L+a+mn,A), (1/ 426,22 4 1)
3\1/2 -1
(2+2n,-1),(1 c—n,A+1),(1+2a,21 + 1)
(2.9b)
~ (~1)"(a—¢)n
(1/2 + 24+ c+A+n+2in) d4oe-ctrpl

g tg the factor-splitting

20k Aa — k
A TP WA S U el
c+ An c+An

(n — 2k)
the rgtion (2.1) may be expressed as
Z(n) —1/2—c—k—2X\k
= 2k) (a+An)(—1/2—c—n — An)kt1
(c+ 2Xk)(a — ¢)k(2k)!
X
(@+k+2Xk)(1/2 + c+ k + 2Xk)4FE!

345

—Z( n > a+ A+ k+2)k
S \1+2k (a+An)14k(—1/2—c—n—An)k41
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Aa = e)g+1(1 + 2k)!
“latk+20k)(at A+ k+ 20k) 4Rk
_ (c+ An)U(n)

(a+Mn)(1/2+c+n+ An)

The last identity adapts to (1.2a)—(1.2b) ideally under the following
specifications:

¢(x;n) = (¢ + Az)n,

(c+An)U(n)
(a+An)(1/2+ c+n+ An)
(c+2Mn)(a — ¢),®n)!

f(n) = (a+n+2xn)(1/2 + + 2Angn!

) Aa —c¢)
9(n) (a +n+2Xn) )47 n!
h(n) = (c+ X a—¢)(1+2n)!

(3/2+ c+ A+ n+2xn)4nn!

where h(n) is derived aWd g(n) via (1.4). In view of (1.3a),
(1.3b) and (1.3c) gffe chave the following dual formulas:

n\ (CRQk)(a + Ak)n(—1/2 —c— k — Ak),
2.1 a+Mk)(1/2 + ¢+ k + k) Ulk)
(c+2An)(a — ¢)n(2n)!
n+2Mn)(1/2 + ¢+ n+ 2xn)4"n!’

"+2n 14920
E k cH+AE) (a+AE)n(—1/2—c—k—Xk)pn

=1 < k >( )Ea+/\k§(1(/2+/c+k+,\k) Jntr U (k)
k=0

B AMa = ¢)pt1(1 + 2n)!
~ (a+n+2x\n)(a+ X+ n+2\n)dnn!’

1+2n 1 + m
k ct+Ak)(a+Ak)n —1/2—c—k—Xk)n
Z (—1) < k > : )Ec+Ak))(1+/12(+c+/k+Ak) : U(k)
k=0

(c+An—2A/2)(a —c)n(1l 4+ 2n)!
©(1/24+c+n+2M)(3/2+ c+ A+ n+ 2 n)dmn!
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which can be recomposed as the following Fox-Wright function identi-
ties, respectively.

Proposition 4 (Fox-Wright function identities).

(2.10a)
(a+mn,N), (1/24+a,A+1), (1+42¢,2\+

sV
(]- + 2”7 _]-)7 (ca>‘)a (3/2—‘1-0— ’I’L,)\—i- ]-)a (1 *

(2.10b)
_ c+2\n (=)™
~ (a+n+2x)(1/2 +c+n+2Xn)
(2.11a)

(@+n,N), (1/2+a,A ;o (g 2¢,2A+ 1)
A -1
(2 + 2”7 71)7 (C> /\)) (l/ )(l + 2a7 2\ + l)

(2.11b)

AMe—a— (=1)™(a — ¢)n
(a+mn+2xn)(a qa—ctnpl 7’
(2.12a)

(1+ N, N2+a,A+1), (1+2¢21+1)
ST -1
(2 n, 1)7(67 ),(3/2+c—n,)\+1),(1+2a,2)\+1)

(2.12b

c+n—M\/2 (-D)™*(a —¢)n
4 +2X\n)(3/2+ c+ A +n+2XAn) 4e-ctnpl

2.5. Now we consider a more general case. For a complex number
B, the factor splitting

B+ 2k
B+n

B X—a—k
B+n

a+ (14+2\k = (a+An+Ek)— (n —2k)
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leads the relation (2.1) to

n —1/2—c—k—2Xk
I%;) <2k> (a+An)k(—1/2—c—n— In)gy1
» (B + 2k)(a — c)k(2k)!
(a+k+2Xk)(1/2 + ¢+ k + 2\k)4F k!
n a+A+k+2
_g} <1+2k> (a+An)1k(—1/2 o A
L (a=BA+k)(a— (1 +2k)
(a+k+2Xk)(a+A+Fk+2
_ (B+n)U(n)
(a+An)(1/2+c+n

The last relation matches wit —(1 perfectly under the fol-
lowing specifications:

(B +n)U(n)
+An)(1/24+c+n+ An)
(B84 2n)(a — c)n(2n)!
(a+n+2xn)(1/2+ c+ n+ 2 n)4™n!
(a—BA+n)(a—c)n(l+ 2n)!
(a+n+2\n)(a+ X+ n+2\n)dmn!
m+B+A8—c—1/2)(a—c)n(l+2n)!
(1/24+c+n+2Mn)(3/2+ c+ A+ n+ 2\n)dmn!

g(n) =

h(n) :=

where h(n) is obtained from f(n) and g(n) via (1.4), we may write
down, on account of (1.3a), (1.3b) and (1.3c), the following dual
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formulas:

o~ qy (20) (B R) @+ Ak)(=1/2 —c — k = M),
kZ:o(_l) (k> (a+Ak)(1/2+ c+ k + Ak) U(k)

B (B8 + 2n)(a — ¢)n(2n)!
~ (a+n+22n)(1/2+ c+n+ 2xn)dnn!’

14+2n

Z (—1)F 1421\ (B4k)(a4Ak)n(—1/2—c—k— )
i (@t R) (1/ 2+ o R F

k=0

~ (a=Br+n)(a—c)p(142n)!
~(a+n+2x ) (a+A+n+2x\n)

14+2n
Z (_1)k 1I+2n (B+E)(a+
1 (@ 1®k) (1

k=0
(n+B8+A8—c—f/2)(a —¢)n(T'+ 2n)!
(1/2+ c+n+2\n)(3Q+ ¢ + J+ n + 2 n)4mn!

(—1/2- Nl \k) .
cFk+ k) U(k)

which may be expressed as the ox-Wright function identities

+B8,1),(@+mn,A),(1/2+a, A+ 1),(1+ 2,22 +1)

), (B,1),(14+¢,A),(3/24+c—n,A+1),(1+2a,2X+ 1)

B+ 2n (=1)™(a —¢)n
o +n+ 2 n)(1/2+c+n+ 2 n) 4e—ctnpl

(2.14a)
(1+8,1),(a+n,A),(1/2+a, A+ 1), (1 +2¢,2X + 1)
*
4\If5 -1
(2+4+2n,-1),(B,1),(L+¢,A),(1/24+c—n, A+ 1),(1 4+ 2a,2X + 1)
(2.14b)

B AMB—a—n (=D)™(a — ),
~ (a+n+2\)(a+ A+n+2in) dactnpl 7
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(2.15a)
(14+8,1),(1+a+n,A),(1/24+a, A+ 1),(1+2c,2X+ 1)
A -1
(24 2n,-1),(8,1),(L+¢,A),(3/24+c—n, A+ 1),(1 + 2a,2x + 1)
(2.15b)
B n+B+A8—c—1/2 (=D)™(a - ),
(/24 c+n+2\n)(3/2+c+ A+ n+2in) 4octnpl

Propositions 14 are all limiting cases of Theorem 5. ions

are displayed as follows:

=(1/24c—n)/(1+ ) :(2.132)—(2.13b)
(2.15a)—(2.1
B=(-1/24+c—n)/(1+A):(2.14a)(
B=(a+n)/A:(2
B=(1+a+n)/r:
B — ooz (2.
B=c/N
Taking 8 = (14 2¢)/ , (2a)/(14+2)\) and B8 = (1 + 2a)/
(2 4+ 2)\), respectivelys , we gain the remaining three cases.

Propositio x-WrNght function identities).

(a+m, (1/24a,A+1), (2+2c,2x+1)
3 -1
+ 2 1),(1+c,A),B8/24+c—n,A+1),(1+ 2a,2X+1)
(=D"(@a—0¢)n
a-mn+2\n) 4e-ctnpl
i (a+mn,A), (1/24a,A+1), (24 2¢c,2x+1) i
*
3‘1’4 -1
| (2420, 1), (L4+¢,2), (1/2+c—n, A+ 1), (1+ 24,20+ 1)
_ AMl+2c-2a—-2n)—a—-n (=1)"(a—c),
(a+n+2 n)(a+ A+n+2xn) dactnpl 7
i (I14+a+mn,A), (1/24+a,A+1), (24 2¢c,2Xx+1) i
3Uy -1
L (2+2n,-1),(14¢,2),(3/2+c—n,A+1),(1+2a,2x + 1)
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_ 1 (-D)™(a - o),
C(3/24+cH+A+n+2Xn)  da—ctnp)

Proposition 7 (Fox-Wright function identities).

(a+m ), (1/24+aA+1), (1+2¢,27+1)
3Uy -1
(142n,-1),(1+cA), (3/24+c—n, A+ 1), (2a,2A + 1)
_ 2 (=D)"(@ =0
(/24 c+n+2xn) da—etnpl
I (a+mn,2), (1/2+a,r+1), (1+2c¢,2x+1
sV}
| (2420, -1), (1+¢,2), (1/2+cfn)\+1),
_ -1 (=1)™(a—r¢)
 (a+X+n+2xn)  de—ctnp)

(T+a+n,X), (1/2+4a,x+1), Q1+ 2¢,2

*
3y

| (2+2n, -1), (14 ¢, X), (3/2 1), (2a,2X + 1)
B 2a(1+ X)) + 1/2) (—1D)™(a —¢)n
C(1/2+c+n 4 2 W+ A +n+2X\n) 4a-ctnpl

t function identities).

(@+7,2), @3/2+a,A+1), (1+2¢,23+1)

(14+c¢,A),(8/24+c—n,A+1),(1+ 2a,2X + 1)
24+a+2n+2X\n (—=1)™(a — ¢)n
(a+7+2Mn)(1/2+c+n+2\n) 4o-ctnpl 2’

(a+mn,A), (B/24+a,A+1), (1+42c,2x+1)

[ (2420, -1), (1462, (1/2+c—n, A+ 1), (1+2¢,22 + 1)
A2—a—n—-2An (-1)"(a —¢)n
a+n+2\n)(a+\A+n+2xn) 4e-ctnpl 7

(I14+a+mn,A), 3B/24+a,X+1), (1+4+2c,2Xx+1)

—

.
3Py

(2+2n,-1),(1+¢, ), (3/2+ ¢ —n, A+1),(1+2a,2x + 1)
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(I+XN(a—c+mn) (-D)™*(a —¢)n
(1/24+c+n+2Mn)(3/2+c+A+n+2in) 4o—ctrpl

3. Linear combinations and further Fox-Wright function
identities. Performing replacement n — n — 1 for (2.14a)—(2.14b)
and (2.15a)—(2.15b), respectively, the resulting expressions read as

(3.1a)
A +B8,1),(a—1+mn,A),(1/2+a, A+ 1), (1+ 2c, 2X + 1)

4\Ifg 1

(@7, —1), (8, 1), (1 + &, A), (3/2+ c — n, A +1), (1 +

dn(a—MB-1+

C(a—c—14+n)a—=A—1+n+2x)a—
(3.1b)
(=1)"(a = ¢)n

1+n+2An)

1), (V4 2¢,2X + 1)

e linear combinations of (2.13a)—(2.13b) with (3.1a)—(3.1b),
. —(2.13b) with (3.2a)—(3.2b) and (2.13a)—(2.13b) with (2.14a)-
(2.14bYprespectively, we can establish the following Fox-Wright func-
tion identities with two additional parameters 8 and ~.

Theorem 9 (Fox-Wright function identities).

(1+8,1),(1+7,1),(a—1+mn,A),(1/2+a, A +1),(1+2c,2x+ 1)
5Ug -1
(1+2n,-1),(8,1), (v,1),(1+¢,A),(3/2+c—n, A+ 1), (1 + 2a,2X + 1)
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Y+2n)R,+ (1 +AXy—a—n)T, (-1)"(a —¢)p
(a—1+n+2xn) go—ctnpl 7

(1+8,1),(L+~v,1),(a+n,A),(1/24+a, A+ 1),(1+2¢,2X 4+ 1)

5 -1

_(1+2n,71),(ﬁ,1),('y,l),(lJrc,)\),(5/2+c7n,)\+1),(1+2a,2k+1)

(Y+2n)Ry + (Y + M =3/2—c+n)W, (-1)"(a —c)n

(3/24+c+n+2Xn) qa—ctnpl ’

1+8,1),1+71),(a+n,A),(1/2+a,x+1),(1+2c,2X 4

*
5Vs

(2+2n,-1),(8,1), (v,1),(1+¢A),(3/2+c—n, A+ 1),

(I+y+2n)Sp+(y+ Ay —1/2—c+n)R

(3/2+c+A+n+2\n)

where

R B+ 2n

" (a+n+22)(1/2+¢ ’

AB ~

Sn (a+n+2X

T dn(a —AB—1+n)

" (a— cdlIQQ)(a —1+n+2\n)(a—2\—1+n+2xn)’
W. — 4n(3/2+c—B—A3—n)

+n)(c=A+1/24+n+2An)(c—2A\—1/24+n+2\n)’

ind of methods used for establishing Theorem 9 can be further
emplo to deduce ¢W¥3-function identities. From Theorem 9, we can
derive 24 = 3(?) 4¥¢-function identities with one additional parameter
and 108 = 3(3) 3¥j-function identities. For the limit of space, the
details will not be reproduced.

It is worth mentioning that all the Fox-Wright function identities
appearing in this paper will reduce to hypergeometric series identities
when A takes arbitrary integer m. With the change of m, numerous
hypergeometric series identities can be established. For instance, the
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case A = 1 of Proposition 1 can be displayed as follows:

142 242 3+2 142 342
—2n, a+n, %7 %7 %, %7 %
7Fg 1
1420  24+2a  34+2a  14+2c—2n  3+2c—2n
L 1+e 3 3 3 T 1
— _a (1/2)n(a=c)n
a+3n (1/2—c)n(a)n’
r 142 342 142
—~1-2n, 14a+n, 126 242 3d42c li2e,
7Fg
1420  24+2a  3+2a
L T+e 3 > 3 3
B 142 3+2
—-1-2n, a+n, %, 242¢e, %,
7Fg
142a 242a 3+2a
L 1+e 3 3 3

_ a(l1—2c+4a+6n) (3/2)n(a—c)n
(1-2c)(a+3n)2 (3/2—c)n(a)n "
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