Question 408: A Trigonometric Formula

Edgar Valdebenito

Abstract. This note presents a simple formula for pi.

1. Introduction: Formula
Notation:

7.={..,-3,-2,-1,0,1,2,3,..} , set of all integers

R real numbers

C complex numbers
i =+—1 , imaginary unit
| | , absolute value (modulus)

Rez, real part of z

Imz , imaginary part of z

Trigonometric formula:

For neZ,z=x+iyeC,x,yeR,|z|]=1, we have
)+23in’1(‘lm(z”)
Re((x+iy)”)‘)+23in1(

n:ZSin’l(‘Re(z”)
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Im((x+iy)”)‘)

n:2sin1(

2. Examples
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Example 1: z = S+ 4
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n:6:7z:23in1(102696J+25in1(117653j (6)
5 5

n=11= 7 =2sin™" (—34181?1196j +2sin™ (—3486171797) @)
5 5
Example 2: z=5+12I
13
z=23in1[Re([5§2') H+25in1[ Im((&gzj n Nez (8)
n=2:ﬁ=23in‘1(§)+23in‘1(%j 9)
n=3:>7r=Zsin‘l(%}&sin‘l(zf;s) (10)
n=4:>7z=23in‘1(ﬁ?j+23in‘1(285?0j (1)
13 13
Example 3: z=2+'\/g
3
7 =2sin"t Re[[zl\/g]} +2sin™! ImMZJr;/gJJ ,NeZ (12)
n=1=7=2sin" 2 +2sin™ ﬁ (13)
3 3
n=2=7=2sin" L +2sin™ 45 (14)
3 3
n=3=7=2sin" 22 +2sin™ 5 (15)
3 3
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