
Today 3/8-
① Polynomial approximation

② Norms, spaces,
etc.

③ minimization or projection

④.... later, return
to DG



Basic proben
-> Given f(x) find a degree k

polynomial Pm() s.t.

Pr f(x)

⑳Why do we want4m?

another question I----
-> Given Lu =I
fi d u of degreek saith

that f- Luw0



We need a measure: Pr f(x)
M
a norm.

What isa norm?

Anorm on a vector space
V

is a functional:

11. 11: F ->

if
afte with3 properties:

① 1If1l I0, 11f1 =0 -> f =0

② Hafl =(c). llfll ct,
fe

③ (If +g()
=(1 f() +1g)) rf,g=Y



What about avector space.
--

Avector space Cover) is

a setthatis ad under

vector addition and

scalar multiplication:

2.f =Y if <aR
fe

f +ge Yif f,g=X
&Find a function space
thatisnota vector space.

v =Sv/v degree k m[0,3((a,b])~ (0) =0



①max-norm:

117100
=

max
1f(x)

a =xcb

Iover (([a,b3)
I

all continuous functions

on closed (a,b)
②2-norm:

11A=S.Rdx
over (([a,b3)



letPr =5px)/ px) isdegree
on [a,b

min-max:find p*c)=argpin/l+- paxilla

least-squares:find p*(x)=argmin
1lf - paxilla

p(x)



How?
-

Any PrC) can
be written

k

2 a : b,(x)Pk(x) =
i
=0 ↑

some polynomial basis

examplex, x2 x,---xR Monomicals

di =1, x,, 5X..---I 2

S

pi =i(x - xi) Legendre

-xi) Lagrange
ji



Pr(x)
=a:bix

letF(q) =11fx) - prix)/l2

f.lfa-pnex ax
( =J.Lf(x) - E a:bix)ax

=So'far-2)gitp:mx+IE aia;dit
I =0 - 2 a:)!fdid set

+2a: (!a; ;didx=



Solve for a:

Es Siax= (f : de
Mis for all i

-

<bi, bi)

I-da-satan):( dee
Mass matrix9 ↑

M coefficients




