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TJAYLOR SERIES

If f(z) 1s analytic inside a circle C , with centre at z=a , then f(z) can be

expressed as f(z) = f(a) +(:Iira)f’(a) +(:_27:])_f"(a) T

which is convergent at every point inside C.This is called Taylor series of
f(z) about z=a

NOTE:

The Taylor series of f(z) about z=a is called Maclaurent series.

Solved Problems:

1.Expand f(z)=log (1+z) as Taylor series about the point z=0
Solution:

Given  f(z)=log(1+z) and z=0

Derivatives Derivatives at z=0
f(z)=log(l+:z) f(0)=1logl=0
Fe = F0 ==
7"®="4 +1:)“ 7O="y +10)“ -
[ = ﬁ £"(0) = ﬁ =

By Taylor series,
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JS(2) :f(ﬁ')+@f'(a)+ﬂ .

It 2

E=0) r1gy, =0

S(2)=f(0)+ I T

F70) 4o

2 3

=0+:(1)+_7(—1)+_?(2)+.......

2 3
T+ =
2 3

2.Expand f(z) =¢"as Taylor series about the point z=0
Solution:

Given f(z)=¢and z=0

Derivatives Derivatives at z=0
fe)=e fO)=¢"=1
f()=¢ flo=e"=1
fre)=e Fr0)y=e’ =1
Sy =¢ Sy =e" =1

By Taylor series,

&= f@ E - D r1(a) +(‘2f’) )
7= F(0)+ (:I%O)f'(O) +%f"<o> N

:1+_—(1)+:7(1)+'€(1)+ .......
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3.Expand f(z) = coszas Taylor series about the point z=0
Solution:

Given f(z)=coszand z=0

Derivatives Derivatives at z=0
f(z)=cosz F(0)=cos0=1
f'(z)=-sinz 7'(0)=—sin0=0
f(z)=—cosz 7"(0)=—-cos0=—1
f(z)=sinz 7"(0)=sin0=0

By Taylor series,

- 32
f2)=fla)+ (= “a) f’(a)+(‘;)f”(a)+ .........
=0+ ¢ ;O) #(0) +(:_2[0)Lf"(0) I
-2 _3
=1+:(0)+‘2 (—1)+’E(0)+.......
= 1—:2 F o
2
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