Answer on Question #40608 — Math - Calculus

Find the Taylor’s Polynomial of degree n about x = c and the remainder for the function f given

1) f(x)=1/3x+4 and c=0
2) f(x)=sin x and c= /6

Solution:

The Taylor’s Polynomial of degree n about x=c is the power series
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1. In this case we have

f) =3—=7=0Bx+H™ = f(0) :%,
fl(x)=-1-3Bx+4)?= f'(0) = R
-1 (— .22
fr) =-1-(=2)-3*@x+ 49 = f"(0) = #;

fM@)=-1-(=2)..- (-n) - 3"Bx + 4) "V =

= [™(0) =

-1- (_2)4;1. (—=n) - 3" _ (_i)n . e)n .

So

T,(x) =Zn:(_Tl)l (%)i_i!_%(x_o)i _ Zn:(—Tl)‘ (%)i.xi_
i=0 i=0

2. In this case we have

f(x) =sinx=>f(%) =%;
f'(x) =cosx =>f’(g) :?;
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f"(x) = —sinx = f" (%) _ _%;

V3

f@®(x)=—-cosx = f® (%) = -

1 O

f®(x) =sinx = f@ (%) =

FOx) =cosx = f® (%) = g

Thus
f@I(x) = (1) sinx = fCY (g) - (_21)1;
f(2i+1)(x) — (_1)i COS X = f(2i+1) (g) _ (—12)1\/?

So if n = 2k then

k-1 .
(-1 Al (-1)W/3 TN 2041
T(x) = Ty (x) = ZZ i (= %) +L-:o—2'(2"+1)!(x_3) ;

Ifn = (2k + 1) then

(-1)W3 T8 2041
(x-3) -

( 1) T 21
Tn(x) = Tor1(x) = Zz (20)! _E> L 2-(2i+ 1)! *T%
Answer:
1.
n (_1)1' 3\ i
Tn@‘):;T'(z) *
2.
(~1)! T = (-1)/3 T\ 2041
T,(x) = Ty(x) = ZZ (20)! _g) i=02.(2i+1)!(x_g) ’
or

(-1D)W3 ( E)Zi“'

(1) 7T 20
) La2- (20 +1)! *7%

Tp(x) = Topiq(x) = ZZ 2 )' —z
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