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Proofs of Euler 's formula and Erler 's identity

Euler 's form
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Let's start  with the concept  of Power series
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Evaluate the series and the derivatives for no

.

floka . ; f
'

lotan : f
" 101=2a

, ; f
' "

101=3 !a
,

fkllo ) .

- n !
an

that :S : /

au.fKhTts@Hltnflttnyffnn.jYolt.nngfTfmtIE.r

"?¥e
.



The expression we found can be generalized to
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So
. now .

let'sprove Euler 's formula . If .
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Separate into  even and odd powers
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And
these are the series of sin x and as × . Thus
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Taking the special case ×=t :
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Taylor series application in physics :

Harmonic oscillator : Fi - Kx
; V - k×Y2

Approximate a Potential well around the endrjg minimum xoKHExon
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where O1n3 ) stands for terms of 3rd order  and higher .

Vlk ) is arbitrary .
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Adding the 2nd order term has little effect :
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