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Multiple Variable
Calculus

4. Taylor Series

About a point x,.

f(x)=f(x0)+(xz—!x°)'f'(xo)+(x_x°) frr(x0)+(x_xo) S (%) + -

Linear approximation:

= ()= )+ ) )
Example: f(x)=sinx,x,=7/4 =%+(x—%)cos(%j
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sinx=L(1+x—7z/4)

2
Example: f(x)=sinx,x, =0=0+(x—0)cos0
sinx =x

X —X

e +

f(x) =log

coshx,x, =0

sinh x = tanh x
cosh x

"(x)=-2/"(x) " (%)

x)=-2[0x0+1]

()= =20 () () S () S () 2 (x) S (%) ]

= 2[0+0+0]

S (x)=0

1) =2 £ () () 175 7 ) () 77 ()
2" (x) S ()2 ()1 (x)]

=—2[0+(-2)+0(-2)—-4+0]=(-8)x(-2)

/7 (x)=16
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Example: Given f'(1)=1
/()
sr(1=1

f(1/2)=2

Taylor Series

1

Let x, =1

~f(172)
8+4+1:5

8

=1+-1/2+1/8 =

f(1/2)=2=0.625

3
8
Example: f(x)=sin(sinx),x,=0
/(0)=0
f'(x) = cos(sinx)cos x
/'(0)=1
f"(x) = cos(sinx)(—sinx)+cos x —sin(sin x)cosx

= (—sinx)cos(sinx)+ (—cos2 x) sin (sin x)
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£"(0)=0
/" (x)=(-sinx)—sin(sinx)(cosx)+cos(sinx)(—cosx)

Jr(—cos2 x) cos (sin x)(cos x)+sin (sinx)(+2cos x)(sin x)

f/lr(o) :_2
Coefficients of x° = 2_2_-1
! 6 3
3
X X
f(x)= O+ﬁ(1)+ 0+§(—2)

f(x) One Variable (x,)

f(x,y) two variable expansions about (x,, ,)
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