An integral with one parameter

Edgar Valdebenito

abstract

In this note we exhibit an integral with one parameter.the integrand is of the form:
A(t) cos(f (x, 1)) senh(g(x, #)) + B(?) sen(f (x, 1)) cosh(g(x, )

O<x=<1,0<t=snm/2

Keywords: integral , serie , number pi

1. An integral with one parameter

Fis
Sea0<O=<—, f(x,0), glx, 0), h(x, §), definidas como :
2

1-(1-=cosf)x
f(x, 0)= ,0=x=<1
1-2(1=cos®x(1-x)
xsend
glx, 0) = 0O<x=1

1-2(=cosB)x(1—-x) '
h(x, 6) = (1 — cos 6) cos (f (x, ) senh (g(x, 0)) + sen 8 sen (f'(x, 6)) cosh(g(x, §))
se tiene :

(_1)}171

] 00
f h(x, O)zix:G—Zisen(ZnG)
0 Ham@En+1)!

2. Particular formulas

1 1-x X 1-x X
n= Zf (ser{ )cosh( ]+ cos( ]senh[ )] dx
0 1-2x(1-x) 1-2x(1-x) 1-2x(1-x) 1-2x(1-x)

1 X 1-x X 1-x
= 2f (sen( ]cosh( ]+ cos( ]senh[ )] dx
0 1-2x(1-x) 1-2x(1-x) 1-2x(1-x) 1-2x(1-x)
1
n:—Z(—l)"[ + ]+
2 5 6bn+2)(6n+3)! (OGNn+4)6R+S5)!

3 1 2-x \/3_x 2-x \/?x
—f \/?sen( ]cosh +cos( )senh dx
2 Jo 2-2x(1-x) 2-2x(1-x) 2-2x(1-x) 2-2x(1-x)
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(=1
An+2)4n+3)!

NgE

1
+2v2 f (sen(F(x))cosh(G(x))+(\/7 —l)cos(F(x))senh(G(x)))dx
0

n=4

Il
=1

n

donde

ﬁ—(\/?—l)x x
F(x) = , G(x)=

x/?—z(x/?—l)x(l—x) x/?—z(\/?—l)x(l—x)

w 1 1 |
1=3V3 Z[ - ] +3 f (sen(F(x)) cosh(G(x)) + (2 V3 ) cos(F(x)) senh(G(x))) dx
wmo\(6n+2)(6n+3)! (6n+4)(6n+5)! 0

donde

2-(2-V3)x N
F(x) = , G =

2-2(2—ﬁ)x(1-x) 2—2(2—\/3_)x(1—x)

LA

=8 i(—l)"

n=0

1
4 f (\j 2 -2 sen(F(x)) cosh(G(x)) + (2 -V2++v2 )cos(F(x)) senh(G(x))) dx
0

- +
@Bn+2)@n+3)! @n+4)@Bn+5! @n+6)@Bn+7)!

donde

2—(2— 2+\/7]x

x\/Z—\/?
F(x)= , Gx) =
2—2(2— 2+x/?)x(1—x) 2—2(2— 2+«/7)x(1—x)

1

4r o
Tt V3 Y1y

+
fr ((6n+2)(6n+3)! 6n+4)(6n+5)!

donde
2-3x x\/?
F)z=——— G)= ——————
2-6x(1-x) 2-6x(1-x)
3 © | 1 |
+V2 Z( - ]: f (sen(F(x)) cosh(G(x))+(\/7 + l)cos(F(x)) senh(G(x)))alx
2\/7 o \@Bn+2)8n+3)! @Bn+6)@n+T7)! 0
donde
VT (VT +1)x ;
Fx) = , Gx) =
\/7—2(\/7+1)x(1—x) \/7—2(\/7+1)x(1—x)

3. Complementary formulas

1
]: f (\/3_ sen(F(x)) cosh(G(x)) + 3 cos(F(x)) senh(G(x)))dx
0
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1 1-x X
n—e+e ' +2(Chi(1) - Ci(1) + sen 1):4f sen( )cosh( ]dx (18)
0 1-2x(1-x) 1-2x(1-x)
1 1-x X
T+e—e ! —2(Chi(1)—Ci(1)+sen1)=4f cos[ )sinh( ]dx (19)
0 1-2x(1-x) 1-2x(1-x)
donde
zcosht — 1
Chi(z):y+lnz+f —dt (20)
0 t
00 COS ¢
Ci(z) = - —dt 2n
z t
1 1 1
y = lim [1 + -+ -+ + - lnn] , Euler's constant (22)
n—o0 2 3 n
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