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ABSTRACT

In this paper we have established two definite integral in the form of hypergeometric function.
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1. INTRODUCTION
Yurry A. Brychkov[Brychkov p.155-156(4.1.6)] has established the following formulae

j ﬁ sin~(bx) dx =%[Li: (ab) + Li,(—ab)], [larg(1—a®b?®)| <w]. (1.1)
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[2(1— 2a®b*)D(ab) — (1 — 3a*b*)K(ab)], [|larg (1 — a*b?)| < m].
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A generalized hypergeometric function Fg(@ay,...,@.;by...., bg; ) is a function which
can be defined in the form of a hypergeometric series, i.e., a series for which the ratio of
successive terms can be written
C(+1=P(Q: ((+a)({+ay)...((+a,) -
cg Q) ((+b)(@+Dby)...((+B)(T+1)
Where ¢ + 1 in the denominator is present for historical reasons of notation[Koepf p.12(2.9)],
and the resulting generalized hypergeometric function is written

(15)
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where the parameters by, by, ---, bg are positive integers.
The complete elliptic integral of the first kind X is defined as

dt
K(n) —j T f - —,
0 JA-A -7 (L.7)
ﬂqll—*r; smﬂ
In power series
T (2n)! _. oy T .
K(n) = EZ[W]‘??‘ =EZ[P:HEU]]‘H‘ , (1.8)
n=0 n=0

where P, is the Legendre polynomial.
In terms of the Gauss hypergeometric function, the complete elliptic integral of the first kind
can be expressed as

T 11 .
K(r;rj=§ zFltiriiliﬂ‘j (1.9)

The complete elliptic integral of the second kind E is defined as
T |— 1 T .=

2 [ 1 _ i t..-.
E(m) = J -\"1 —n? sinf df = J w—'—ﬂ dt. (1.10)
|'1 _ t:
0 0V
It can be expressed as a power series
(Eﬂ]' . "
E = . 1.11
() = 22 E‘”[n'] 1—2n (111)
In terms of the Gauss hypergeometric function
T 1
E(mM =z LRz, —z:Ln). 112
Mm=35 ARG —5:LT) (1.12)

The fundamental operations of Boolean algebra are as follows:

AND  (conjunction), denoted ¢&Aw, satisfiesiAw=1 if &=w=1and
& Aw = 0 otherwise.

OR  (disjunction), denoted ¢&Vw, satisfiesévw=0 if &=w=0and
¢V w = 1 otherwise.

NOT (negation), denoted —¢ , satisfies =& =0if{ =1and = =1if¢ =0,

The dilogarithm Li,(z) is a special case of the polylogarithm Li, (z) forn = 2.

The dilogarithm can be defined as

zk
Li,(z) = Z = (1.13)
k=1
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Main Formulae of the Integration
jﬂx cos (cx)
o

\I.'aﬂ — x2

1 11 -
dx = e afac 2&[5,5:2: a“c”) — 2] forc€ R ARe(a) (2.1)

= 0AIm(a)=0.
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Derivation of Main Formulae
Derivation of (2.1)
o — 1 | x?
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Derivation of (2.2)
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