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Taylor's Theorem:

en

Awaytoapproximate functions with

onanen

E f(x
+h) =f(x) +hf(x) < -

fix+h) =f(x) +hf/x) by MUT

=>How can we make this approximation more accurate?

f(x +h) =f(x) +A,(h) f(x) +Az(h) f"/x) +-. +An(h)f"/x) (Goal)

Ex =f(x) =x2 a+x=0:f10th) =h2 =f10) +Ai)h)f/10) +Az(h) f"40) +--. +An(h)f"0)

=>An() =

=0 +0 +2Azh) +0+...fo

Similarly, with f(x) =x" at x=0, we obtain Anch)-h".



ThinIf fi" is continuous on [a, b) and f exists on 19,b).

Then, fixth)*t"(x)+...++*
(x)

i.e. fix) =Iextentis
in

the
SiPA

S
F(x) =f(x) - (t(a) ++(x-a"f""(a)]

-> E
F(a) =F'(x) =-.. =F(-,a) =0

G(x) =(X - a)" G(a) =G'(n) =-. . =G! (a) =0

=>F(a)
=F =FG(x) - G(a)

(by GMUT I (by GMUT) (by GMUT)

=-Fti-I
#



LimitofFunctions

Def:(Pointwise Convergence]

Det:[Uniform Convergence]

Thim (°([a,b]) is complete in sup. metric.



Example 1:On IR, sinx =x- x+x-+..-
Consider f,(x) =x, fax) =f,(x), f,(x) =x- 4x.fy(x) =fg(X),---
Aim:falx) -> sinxuniformlyon EM, MJ,MS1.

(pts (six-falx)) =1,x"+" (x) -M* -> 0x
Example 2:f(x) =e
H10 =0, f/10) = x =0

=0,
+(0) =a
*

+e*),=0.---
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