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Abstract

From the study Solving the Cosine-Series Puzzle in the Form

k
z cos (22:—;[1) for Positive Integers k . This study aims to examine the sum of
n=1

the trigonometric series of the form

S—k <2nn)
"_ZCOS 2k+1/)

n=1
using numerical exploration combined with theoretical analysis. By applying

the concepts of complex numbers, Euler’s Formula, and the roots of unity of the

equation z2k*1 =1,

the project explains the geometric structure of angles that are
symmetrically distributed on the unit circle.

The results reveal that the series has a constant value

2

for all positive integers k, due to the symmetry of vectors on the unit circle.
The findings are further applied to solve trigonometric problems, compute real parts
of complex numbers, and analyze vector sums. This project enhances mathematical
understanding and demonstrates the connection between multiple mathematical

concepts in a meaningful and integrated manner.
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