Some questions related with
elementary analysis

Edgar Valdebenito

abstract

In this note we give some formulas related with: pi constant pi=3.1415..., Catalan’s constant G=0.9159... , Euler’s
constant y=0.5772... .
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1. Introduccion

En esta nota mostramos una coleccion de férmulas relacionadas con algunas constantes matematicas, como son :
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2. Formulas
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En (2), (4), (5), F representa una funcion hipergeométrica.
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= Question 3.

Seanc,, neNJ {0}, los nimeros definidos por :
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= Question 4.

Paraz>0, y>x=0, z(y—x)—z2—xy:0, se tiene :

y 4z
7T=f dt
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= Question 5.

Para0<z=<1, neN, setiene:
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= Question 6.
La constante gamma de Euler — Mascheroni se define por :

n 1
y = lim [Z— - lnn] =0.577215 ...
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1 Crn+ D! 2n) 1 X 1+x)x

o (_1)’1 00 1 1
7’=—1n2—z —f (e’x— )—dx
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= Question 7.
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= Question 8.
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= Question 9.
ParaneN, seN-{1}, é’(x):Zn”‘, x> 1, setiene:
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Bj3,_1 son los nimeros de Bernoulli: B, =1/30, Bs=5/66, By =3617/510,



= Question 10.

SeaneN, yF(a, b;c;x)lafuncion hipergeometrica :
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= Question 11.

Notacion : Parax, y eR,i=V -1 , y=Im(x+iy),

= 4Z—Im((1 + i
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= Question 12.

Paraa>0, 0<b<c, setienc:
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= Question 13.

Paraa >0, b>0, setiene:

= Question 14.

Paras >0, 0 <x<1, setiene:
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= Question 15.

Paraa, b, c€(0,1/2), a+b+c=1, setiene:
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In(tan( a 7r) + tan(b ) + tan(c 7)) =3 Inxw + In(a b c) + 2 Z
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Seak €N, setiene:
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donde
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donde I'(x) es la funcion gamma usual.
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1

n
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n
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n n
a=1, apa =Y} Jas - neNU O
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a a
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Paraa=\/\/?—l ,b:\/\/5_+1 , setiene :
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—a+ - [tan“(
8 2

= Question 23.

= Question 24.

= Question 25.
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0
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0

n:fln[\lm -1+2 (\/1 —l)e—e2 cosx]dx
0
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ﬂ:f ln(e2 tanx)dx
0
0o/ T 00
f (— - tan"l(e‘"z)) d/x—f tan"'(e"z"‘)aix
0o \2 0
ﬂ:fmtan’l(ez’)‘)) zﬂx—fmtan’l(e’z”‘)dx
0 0

0 senh 2
= f tan_l( ) dx
0 cosh x
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= Question 26.

1 1
n=1+8\/7f\/\/192x4—24x2+1 142 +1dx, u= ——
u \/_

1
n=6«/?f\/\/192x4+32x2+1 —14x* -1 dx

3(9+4«/?) 48V2 (9443 |

1/4
= f \/1—14x—\/192x —-28x%+1 dx

11
3(9—4«/?) 96 9 4\/—

= + f\/ \/48x +1 =7 dx
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= Question 27.

n k n-k

7G=Y0r SIS (5)(" K Jemen2ass

n=0 k=0m=0s=0
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n (=1 GeyR
G= Z —1"ff0 ~dxdy, neNU(0)

(21(—1)2 1+x%y

= Question 29.
20+ In6)

re - [T ) s

donde

F=—1-3x+422% =10 +3x+/3(4x* — 3227 + 682~ 8x - 3)

g =—1-3x+42:% 1027 = 3x/3 (42 —32:° + 6822 —8x-3)
= Question 30.
Seanc(n), neN{J {0}, a €R definidos como sigue :
(=D =n" ="

2An/2]1+1 2n+1 2n+3

11 1
a=——+-V26+6V33 +-V26-6vV33 =02955..
3 3 3
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= [1 + Zc(n) a”“]

n=0

1 1,13 1(13 113 33
L L il
3 3'6 24l6 2416

N :3(2—\3/35—17 +\3/3\/§+17)

l+4a 3

4 o1 13 13 13 3?3
[ ] :_+__6__6[__...])
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o n-2

c(n)= —— 170
Z(; ; (170)

1 23 71 5 1 263 391
c(n) = {——, — Y, —, -, } (171)

3 15 105 63 495 715 1365
n=4) (-a) b(n) (172)

n=0
donde

b= (=D etk 1), neNUI0}, c(-D) =1 (173)

k=0

Observacion. [x] es la funcion parte entera de x.
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