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ABSTRACT: In this note, we revisit Ramanujan-type series for 1/t .
Notations:

N={1,2,3, ..}; Ng=NU {0}

Z={.,-3,-2,-1,0,1,2,3, .}; Z =Z-Ny; Zyg=Z —N

R real numbers ; C complex numbers

The hypergeometric function is defined by:
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where the Pochhammer symbol (a), (a, n € C) is defined , in terms of Gamma
function I, by
I'(a + n)
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Here it is supposed that the variable x , the numerator parameters ay, ..., a,
, and the denominator parameters by, ..., b; take on complex values,
provided that

bieC-Z5; k=1, w,q.

Then, if a numerator parameter is in Zj , the series ,fg is found to terminate
and becomes a polynomialin x.

With none of the numerator and denominator parameters being zero or a



negative integer, the series ,f, :
(i) diverges forallxe C-{0} ,ifp>qg+1;

(ii) converges forallxe C,ifp=<gq;

(iii) converges for | x| <1 and diverges for | x| >1ifp=qg+1;

(iv) converges absolutely for | x| =1,ifp=g+1and R(w)>0;

(v) converges conditionally for [x| =1(x*1),ifp=g+land-1<R(w)<0
(vi) diverges for | x| =1,ifp=g+1and R(w) < -1.
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where

Binomial Coefficient;

—1) (—
(n)= n! =(1)(n)k,05k5n
k) KV (n-k) k!

Floor function:

Ix]=max{aeZ : a<x}
Ceiling function:

[X]=min{ae Z : a=x}
Integer Part function:

Ix] x=0
[xX] x<0

vl = {

1. Introduction. Ramanujan-Like Series

Equation (1):
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2. Elementary Transformation (of equation (1))
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3. Integer Sequences

[1/2] _

k=0

)  n=0,1,2,3, ..

fn)=1{1, 2, -106, —204, 10630, 20476, —1 155524, ...}

[n/2]
gm)= Y (-1)F2B% 1 +6n - 12k)(
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2n—4k)3(2k

P, k),n=0,1,2,3,...

g(n) = {1, 56, —13 576, —765504, 365221912, 20554303 552, ...}

4. Hypergeometric Relations for f(n)
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5. Hypergeometric Relations for g(n)



4n\3 11 1 1
g(2n)_(1+12n)(2n) 7F6(2 S ===
1 1 1 3 3 3
-n,—-n;——-n,——Hn, ——H, ——H, — —N, — —N; —8)+
4 4 4 4 4
4n—4\3 3 3 3
196608 (5~ 3 ) oFe (S 1=m 1 =m 1 =m S =~ -,

3 5 5 5 7 7 7
—=-n,—=-n,—=—-Hn,—=—NH, ——HN, ——N, — —N; —8)
2 4 4 4 4 4 4
g2n+1)=
4n+2 1 1 1 1
(7+12 )( +1) 7 6(2 _Z_n,_z_n’_ - n, —n, —n, —H;
1 1 1 1 1 1
—Z—n,—z—n,—z—n,Z—n,z—n,——n; —8)+
4n—-2\3 31 1 1
196608(2n_1) 7F6(2 S =m o =m o =m = 1=,
3 3 3 5 5 5
1-n;—-n,—-—-n,——-n,——n, ——n, — —n; —8)
4 4 4 4 4 4

6. Other Formulas
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where Ceil(x) is the Ceiling function.
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and '(x) is the Gamma function.
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