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Yesterday

If f(z) = 3°° cu(z — )", then

o fx)=co+ci(z—a) +ca(x—a)? +es(xr—a)+ -

o f(x) =c1 +2e2(x — a)t + 3es(x — a)? + deg(x — a)® + - -

o f"(x) =2co +3(2)cs(x — a)' +4(3)ca(z — a)® + 5(4)es(z — a)*+
o [P (x) =(3)2)(V)es + (4)(3)(2)eal — a)' +5(4)(B)es(w — a)’+
(

o fW(2) = (H)B)2)(Des +5(4)(3)(2)es (@ —a) + - -

So
f"(a)

n!

Cp =

2018-04-10 2/6



Taylor Series

f™(a)

n!

(o9}
If we begin with a function f(x), then the series Z (x —a)" is
n=0

called the Taylor series for the function f(z) centered at a.

If f(x) has a power series expansion at x = a, then

©  r(n)(g
1@ =3 Dy

n

n=0
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Taylor Series

f™(a)

n!

(o9}
If we begin with a function f(x), then the series Z (x —a)" is
n=0

called the Taylor series for the function f(z) centered at a.

Key Idea:

If f(x) has a power series expansion at x = a, then

©  r(n)(g
1@ =3 Dy

n

n=0

Special case, a = 0 (called Maclaurin series):

If f(x) has a power series expansion at x = 0, then

> r(n)
f(z) = Z S0 nl(o)x”
n=0
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Example 1:

Construct the Taylor series for f(z) = e® centered at a = 1.6.
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Example 1:

Construct the Taylor series for f(z) = e® centered at a = 1.6.
Answer:

1.6 1.6 1.6

1608 16 162+ (e —16)3 ...
T (x —1.6)" + 51 (x —1.6)° + 3l (x —1.6)° +
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Example 1:

Construct the Taylor series for f(z) = e® centered at a = 1.6.

Answer:
> el 6 el 6 el:6
e +T(w—1.6) —i——Q' (x — 1.6) +—3| (z —1.6)% +

Construct the Maclaurin series for f(z) = e®.
Answer:
0 e, e

3
€+F$ +§$ +3 + -
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Example 2:

Construct the Maclaurin series for f(x) = sinx (i.e. Taylor series
centered at a = 0).
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Example 2:

Construct the Maclaurin series for f(x) = sinx (i.e. Taylor series
centered at a = 0).
Start computing:

fO ) = fO (@) = FO(@) =
(@) = Ol x) = fO(2) =
(@) = O ) = FU () =
fP(x) = f(z) = fi (@) =
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Example 2:

Construct the Maclaurin series for f(x) = sinx (i.e. Taylor series
centered at a = 0).
Start computing:

7O () = 7O () = (@) =
70 () = 70 (@) = 7O (@) =
7O(z) = 7)) = 709 (@) =
7)) = 7)) = F (@) =
AP S
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Example 3:

Construct the Maclaurin series for f(x) = cosx (i.e. Taylor series
centered at a = 0).
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Example 3:

Construct the Maclaurin series for f(x) = cosx (i.e. Taylor series

centered at a = 0).
Start computing:

FO(z) = cosz fO(x) = cosz
FO(z) = —sinx fO(z) = —sinz
F(z) = —cosz fO(z) = —cosz
fO(z) =sinz fO(z) =sinz

f®(z) = cosz
fO)(z) = —sinzx
fA9(z) = —cosz

fA(z) = sinx
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Example 3:

Construct the Maclaurin series for f(x) = cosx (i.e. Taylor series
centered at a = 0).
Start computing:

fO(z) = cosz f®(z) = cosz f®(z) = cosz

fO(z) = —sinx fO)(z) = —sinzx fO)(z) = —sinzx

f@(z) = —cosz fO(z) = —cosz fA9(z) = —cosz

O (z) = sinz fO(z) = sinz fA(z) = sinx
cosz—1_ L a2

2t 4 6! 8!
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