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1 Introduction

In this document, there will be a new proof of Pythagorean Theorem in

VAN N
ABC : a? = b? + ¢, where : A = 90°, using complex numbers and Euler’s
formula : €!* = cosx + isin .

2 The Proof

N
We use the right triangle ABC' in the figure 1 :
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Figure 1: right triangle

Aswesee: A=90°(BC)=1,B=3i
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sinx = ((?B—CC) => (AC) = (BC)sinz = 1sinax => |sinz = (AC) | (1)
cosT = ((?B—BC) => (AB) = (BC)sinx = lcosz =>|cosz = (AB)| (2)

From Euler’s Identity : | " = cosx +isinz , V& ‘ (3)

(i? = —1) in complex numbers . We change x to -x in (3), so we have :

—1

e~ = cos(—x) + isin(—z) => ’e*” =cosx — isinx‘ (4)

if we mutiply (3) with (4), we take : 1 = "Pe™"® = (cosz + isinz)(cosx —
isin ) = cos z cos x—i cos x sin x+i sin x cos ¥ —i> 2p4sin®z =>

’sin2x+0052m=1‘ (5)

sinx sinx = cos

From (5), using (1),(2), we take: (AC)*+(AB)? = 1 => | (AC)? + (AB)* = (BC)? |

A
, which is the Pythagorean Theorem for the right (A = 90°) triangle : ABC

3 Conclusion

In this document, i proved Pythagorean Theorem for a right triangle (as in
figure 1), using Euler’s formula in the way, you can see above.



