
Taylon Polynomial
Taylor Polynomial : * Continous functions are approximated by polynomials

Let t bea time differentiable at a
define nth polynomial off sentered at a to be

Pocxr =

器 ( x-a )
k

and the nth Taylor Remainder to be :
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Taylor's Thm : * Express Rn(x) in terms of f
+ )

Let f: (a ,
b) -> IR be nth time differentiable

,

where -o < a < b > 0
, ne /N 030]

then Ex
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Ec between X and to Set .
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centered at Xo mainder

Partitiors
↑artition definition

i) A partition of [ab] is a finite see of points
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ii) Lee f: (a , b
-> IR be bounded

,

P = 340
, X

, , ...,
xn> a partition of da

, by

· define the upper sun of f wit,
to be define the lower sum to be

ultip ) = 感 “!別隊” L 1tp) =飛洲婚感。”

Note :((f
, p) = n (t ,P)

Let P
,

Q be partitions of Carby
,

if Q is a refinement of PJPEQ ,
i soneairs be lease one more point)

( St ,p)Llf. Q
) ≤ nlt,
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Integration

Notation : Let fi(a , b) -> IR be unbounded
,

where aab in IR

Let P be the collection of all partitions of [ab]

Car :

((f
, s) [u(t , @) vs

,
@ = P

Sup(St
,
3) < inf u (f , QS
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Lover and upper integral
i) The Upper integral of f on ca , by is

j" f(x) dx + = inf n (f ,
P)

PEB

ii) the lower integral off an cab) is

+xs dx = = sup((f, P)
_ PaP

Note : Sof Jef
_

iii)Say the functionf is integrable on [a .
b) it
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Comparison than of integrals
Let fig be integrable on Sa , b)

,
where acb in 11

It f(x =g(xs,
Ex + <a ,

b)
, then Stay

in particular,
if on Efex & M

,
Ex (a , b]

then mcb-a) = J bm]fS M = M(b -a)

'

Approximation characeerization of y Inteyrubilie
Let fica , b] -IR be bounded

,

with acd in IR
,

and I be the set of all possible partitions of [a, b

- is integrable on [a , b) E) VS30 ,
E PgEPst. uHiPa) -L(t

,
Pu) < E
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Integrability of continuous functions
Let fisa ,

bi-IR be continuous
,

where a ab in IR
,

then f is integrable on Ca, b

Domain splitting
Let f : [a , b] - IR be bounded

,
where all

,
6 Etaib)

ther is integrable on 9a , bS E + is integrable on Ca, 2) and Sc , b)

Domain restriction

if f is integrable on [a
,
b)

,
then it is integrable on

[cd] Fc < din [a , b)

Endpoin don't matter

Let f : Ca , bJfIR be integrable ,
where a binIR

,
If

g
: za ,

b) + IR satisfies

g(x) = f(x) # Xt(a
,
b) , then

g
is infegrable on Ca,b)

,
and

sifasog
Finitely many poires does mates

1) Let focab+ IR be integrable ,
where acb in IR

,
It
g

: cabl -> 11 Latisfies

g (X) = f(x) for all but finitely many XESa ,
b)

,

thee g
is integrable

on Ca , b)
,

and Sifasig
ii) Let f : <a , b) - IR be bounded on tab) and continuous of all but

finitely many points of Ca ,
b)

,

then is integrable on [a
, b
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FTC

Fundamental Theorem of Calculus
f: [a, b] -> IR

i) It f is continuous on [ab] and F(x = S f(t)de

=> FEc'sab),
*

fidt = F(x) = fix for each xzale

ii) Iff is differentiable on Ca, b) and of is integrable on [a ,
b)

=> Sfctd+= fix -fas for each x = 99,
b)
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