Power Series and Euler’s Formula

Power Series and Euler’s Formula

At x =0, thenth derivative ofx” is the numben! Other derivatives aré.

Multiply the nth derivatives off (x) by x” /n! to match function with series

2 n
ceris S0 = SO+ S OF + O+ SO0 4

EXAMPLE1 f(x)=e* Allderivatives=1atx=0 Match withx"/n!

Taylor Series N x o x? x"

Exponential Series —| ¢ — | P17 T15 T+ liy+
EXAMPLE2 f=sinx f’'=cosx f"=-—sinx f"”=-—cosx
Atx=0 thisis0 1 0 —-1 0 1 0 -1 REPEAT

. x x3 X _ .

smx:l-T—l?H;—--- ODD POWERS sift-x) = —sinx

EXAMPLE3 f=cosxproduced 0 —1 0 1 0 —1 0 REPEAT

x2 x4 d .
cosx=1—-1—+1——---| EVEN POWERS —(cosx) = —sinx
2! 41 dx

Imaginary i?=—1andthen3=—i Find the exponentiale*
e =1+ix+ i(ix)2 + i(ix)3 +
5 2! 3! X Those are
:(1_% n ) L (x_% n ) cosx +i sinx
EULER’'S GREAT FORMULA ¢/* =cosx +i Sinx

ising el?

¢'? =cosf +isind

el 4 Real €'?+e ! =2cosh

cosf Part  im__1 combinest great number

Two more examples of Power Series (Taylor Serieg tap)

1 . :
f(x)= = l+x+x2+x3+---  “Geometric series”
X x2 X3 X4 . .
fx)==In(1-x)= 1 + 5 + 3 + T +---  ‘“Integral of geometric series
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