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10
.
8 Taylor and Macausin Series

Letf be a smooth function(all desivatives exists on an interval

that contains the interior point a .
Then

1) The Taylor series generated by f has X = A is :

↓ In)

[ f(al (x-al= fal + Halix-al + Fialix-al fa, X-a-
n = 0 n !

2) The Maclanin series generated by fis : 1 Where X = 0

· fix"
= (0) + fol +Fixn = 0 n !

Note that the maclanin series generated by f is the Taylor

series genavated by f at X = 0.

* The function f(x) could be approximated by the

Taylor Polynomials : Po(X1
,

P, IX1, ....
PnIXI

.

Po(X) = f(a)
.

Polinomial of degree 0.

P, (X) = f(al + fal(X-al
.

Polinomial of degree 1
.

(Linearization (

P2(X) = P
, (X) + fin x-a Polinomial of degree 2 .

11/

P
, (x1 = B(X) + Gas (x-al

U Polinomialofdegea!

Pn(x) = Po(X1 + p(X) +... + fi,(x- al

Ex
. Find Maclauxin series for ? IMS : TS at x= 0).

1fx = cosX we need & Fix"
= +01 + Hox: Didn = 0 n! 1 O

- 1
fix1 = -sinx (0= 0 /X = cosX (10) = 1

Six1 = sinx fl= 0 fix= -cosx fil = -1

-sinx Fid = 0 F = cosx fi =

: i
I

Therefore& x" = 10- ++0-Y ↑"
= 1
-xX61 .

Approximation :

Poly 1 = 1
. Poly. of degreeO

PlX1 = 1 -
X Poly. of degree 2
21

Py(X1 = 1-+ Poly of degree1

The approximation is shown in the figure Y

: COSX = 1-XX.21 n = 0 1241 !

PnIX1 = 1- X"
+ ... +

1117 /2 Poly of degree n.
21 12n) !

lim Pn(X1 = cosX about 0.
n-> X
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2 sinx we need to find l
,a +01 + fix+ H ==X -

f(x) = sinX f(0) = 0 fix = cost fol = 1

fix) = - sinxFo
= 0 Fix

= -cosx fig = -1

141

f(x1 = sinx Fol
= 0 fix = cosx fid = !:

Therefore Fr x"
= 0 + X +0-0 +...

n= 0 n1

= X - 13-X x X
9

+...

3 ! 91
: sin X = X- X3 [11x7

#
31

+... =
2n-1

n= 0 (24+ 1) !

Hol +31f(X) = eX we need to find a - Hoix: tid X
.

I
f(x1 = e

* fol = 1 fix1 = exfiol : 1

fix)
= ex fo) = 1 fix=

e*fix
= 1

Therefore & Foix
= 1 + X

+Xx.
!

n= 0 a !

"

W N

: ex = 1 + X + Xi+ X+... =

Maclauxin Series of e" cost and sinx :

1) e
"
= 1 + X + X

+...

= X*
n= 0 n!

21 Cox =1- -
X6

+... IX
41 6 ! (ans !

31sinx = X-1 x 17NE It +...

5!
-

7!
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Ex
.

Find Taylor Series of FIX = 2
*

at X = 1 ? /X= 1 means a= 11 * Reminder&

we need to findM -= f +HX-fIX-. f(x) = 2"
,

Hx = 1Sgtxi)

f(x) = 24 fix1 = 2 "In 2

Fix
= 2nai fix = 2"Unal so fix

= 2'llnas" fill = 2 fill = allna...

ThereforeM (X-2+ (In2) IX-l + Gla%.
2 !

so 2+ 2/In(/IX-11 +...= IIInal" IX-11"#
u= 0 !

Ex
.

Find MS for coshX ?

coshx =
ex+ ex
= e+e

2

a
X

+... (1 + 1-X) +k=11+ X + Xi t
31

= (1+ X + XX)
21 31

= h+x
-X

+... 1 = 1 + X
2

+
X*

-

X6
+...

2 ! 4 ! 6!

we can find it using the previous method.

Ex
.

Find the first Y nonzero terms in the Ms of ?

11412x + X cosX) = EX + cosX 2) e"sinX = 11 + X +XX .../X-X.

we need only the first 4 nonzero terms.= -X + 111 -XXYXS
:
A

+
X"

+ X
= Ex+X - +... = X +y + X / +... - X

- Y- +... SX ...

31 31 3 ! 5!

X7
= X_. = N + X+ 1*- +1 +x=+...

5 !

The first I nonze terms : &X ,
-X

,

X
,

X7 SI

The first Y nonze terms : 3X,
X?XSXSXx- -

1312! 1314 1316 ! 31
.

2!

3) cos2X

cosX=X-1 -
X X...

6
cos2X = 1 - 12X" +

RM"
+

RX...
! 6 !

2 16 X2The first y nonze terms : 9I,
IX
,, Ihx2! 41

.

Uploaded By: anonymousSTUDENTS-HUB.com


