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15 midterm 2

.

( covers material after midterm 1) .

↳ para . curves + polar coor . e Seq . & series .

. Taylor series / polynomial is on the test .

÷) given function -
f is many times differentiable

.

a point in the domain of f⇐
× ) , a ) - power series ( representation of

-

( Taylor series )
F around a=

) '

Approximating f by polynomials ( of higher & higher
degree

)
near a point E .

E± f ( × , = sincx ) A=D4¥#i@ degz poly .
Const . function

. •

Y = Sin ( "
g) = 5212 . ng

best const . By
approx .

�1� deg 1- poly .

linear function approx .

( best )

Recall egu .  of tangent line :
Y - Fca )

Y = fca ) + flea , ( × . a ,
Fa

= f{ a ) .

y = sinlng ) + siicng ) ( X - the ) = of + of ( X - Dy ) .



deg 2

.

The best qu=d. approx .  of f at point a= is :

y = fca ) +
ffa ) ( × - a) + ¥9 ( × - a)

2

2 !

.

The best deg . n approx .
of f at I :

( deg n Taylor poly .
of f at a- )

(= feast Has # a ' + -  - - ' + ftp.T 4 a)
"

=Tn' × )

( For this you need fca ) ,
Fta ) , - - - , f

" }a ) ) .

TenthThis polynomial ( i.e. Taylor poly . ) is

the
' '

best "

approx .  of f around a= by a deg . I

polynomial .÷
( a ) = fca ) Th (a) = f{ a )

T "n( a) = Fla ) - - - - TY'( a ) =f' "

( a ) .

-

#E± n=2 Tzcx ) = fca ) +
Ffa ) ( × - a) + fLal(×-a)

2

2

f & a given
=

Tzc a ) =
fca )

# ( x ) =
Ffa ) + III. ¢(Ka ) - Tz%)= ffa ) .

TI ( × ) =
Ffa ) - Tz"ca ) = f "ca ) .

÷
-

f- ( × ) = Sin ( × ) & 9=1714
sin ( Bg) = of siictk

,)=Cas(
"
g) if sin "cng)= - sin(¥)=tE ...

Tzcx) = Is + It Cx . ¥ ) . r÷c× - ng )2



Taylor series ( of f at ×=a ) ;

1- ( × ) = Fca ) +
ft a) ( X - a) + FIT ( × . a) 2+

.  . - .

= ⇐ find # as
"

.

FENG a=0 is more convenient .

( Maclaurin series )
-

�1� Tcx )=fcx ) for
all X

.

There are
these Possibilities

€.  . - -

nfeoarrxa

( 1×-4<1,2)
radius d

of Conv .

�3� TH ) =fCX ) only at

.Examples we deal with are D & @
D ×=9

÷)

E± =e×,
a -0 .

Cn ) X
f ( x ) = e

for any n > o .

f
' "

( o ) =e°=1 . Ed

Taylor series of e× = 1 + X + zt×2+3t×3 ...

at a =D a

tu= =E×÷ .

n=o

One shows e×= 1- ( × ) for all X .



Abowterroroflaylorpdgapprox
.

Tn ( × ) = deg n Taylor poly . of f at ×=a .

Rncx)= f ( x ) - Tn ( × )

÷
or of approx .

Cnt ) ntl

Theory Rn ( x ) =
f ( z ) ( X - a)

¥1
for some Z between × & a ,(

Using this one Can show in many cases that

Rn ( × ) - 0 as n - oo .

Ref This theorem follows from Mean Value Th
.

¥ f(×)=e× and a=° .

• < z< ×

Fix Some X .

n+ , Z n 't
× nil

Rncx , =
f""l± × = e- x

fe=
4+1 ) ! ( htt ) ! ( nil ) !

× fixed then gnI¥Y→O So Rn " ' → ° .

n → oo as n → a

lim Rn '× ' =D
.

n .



E± Taylor series of fcx ) = Sink )
,

A=0
.

Sin ( x ) Silex ) = Cas ( × ) Sin "(x)= -
Sink ) Sin "{x)=

- Cas ( × ,

(4)
Sin ( × ) = Sin ( X )

Sin ( x ) = Tcx ) = 0 + X + z,×2+H)¥
L

+ oxI
shown using 4 !( error estimate theorem )

-¥÷t¥I÷+ . ...


