. Consider f(z) = cos(z)

d
By the function, we have e cos(z) = —sin(x).
The Taylor series for cos(x) : nz>0 Tm”
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Taking the derlvatlve,
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We know that (z — 3¢ + Fide ﬁx + ...) is the Taylor series for g(z) = sin(z), because:
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So, by the series, we have . cos(z) = —(z — ax:g + 51‘5 - ﬁaﬂ +...) = —sin(x)
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. d
Consider f(x) = =
Get the derivative of this function, we have:
d d, 1 1
Aff(x)"dx(l__x) ( )
The Taylor series for f(z) = {1 is:
3 £ (0)
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= f(0) + f'(0)x + f2(| Jp2 4 1 3'( Voo 4 1 4,( Jot 4 1 5,( Vs 4.
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Take the derivative of Z ™ | then we can get :
n>0
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n>0 n>0



We know that Z nz™"! is the Taylor series for g(z) = ﬁ ,because:

n>0
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So we have proved that d (™) an"il !
Wi Vi 'V e = [
P dx (1—2x)?

n>0
. Consider f(z) =2® + 2z +1
Get the derivative of the function, we have:

d
%(x3+2x+1):3x2+2

The Taylor series for f(z) = 2% + 2z + 1 is :

n>0
an 3 (o ® (0 ®) (0
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=142z 423
Take the derivative of 14 2z + 23 , then we can get:

d
d—(1+2x+m3):2+3x2
T
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Therefore d—(l +2x + %) = 32% 4 2
x

. Counsider f(z) = log(1 + z)

By the function, we have “Liog(1 + z) = 14-%

el )

The Taylor series for log(1l + z) = -t
n
n>0
f"(0) f9(0) AR f©)(0)
= £(0) + f(0)x + ) 2 + 3 3 4 1 zt 4 5 x5+ .
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Taking the derivative, < (0 +z — 1—22 + L — L4 3
=l-ao+a?2 -3+t —25+ ..

We know that = (1 —x + 22 — 23 + 2% — 25 + ...) is the Taylor series for g(z) =

U0,

n
n>0

1
14z’

because:



an (o) . @ (0 ®)(0
=9(0)+ ¢ (0)z + 92(' ):172 + 2 3'( ):17‘3 +2 4'( ):E4+ J 5'( )zs + ...
_ 1@ | @) @en® | Gaen)® | (o)
= 170 I E— ]I E— !

Therefore, Llog(l+z)=1—a+a?—a®+a*—2°+ ... = 1-&-%
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