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① Go back to linear algebra

② State problem as a

"minimizatia"

③ Develop a
"Weak form"

of the problem·
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ep be the orthogonal
projector onto M.

for any X
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yeM



/

New problem : given f(x) ~
close to

"

Ofind Pp() St
. Punf(x

① max norm
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all continuous fans .

② 2-norm

11 All2 = SPHMdx
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on C((a ,bb)



let Pe = Ep(x) /p(x)= degree -Korless
polynomial

min-max : find p(x)= argoni llf-pmixillarI

Pot Pr

least-squares : find p =

argmin If-Pulla
want

Postfinedis minimized.



How?
-

Any Pr can be written
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Goal ! given g(x)
find u(x) s

_
t

.

n(x) = g(x)
-

Frel u(x) - Pr st
.

x(X) i g(x)
-
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.

I

S(u(x) - g(x))v(x) de Xv(x) = Pl
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ful uV st
.

n = g(x)
weah form :
find ueV st

.

Suvox : Sgodex Fre



original goal : find n EV st .

- Uxx = f(x) on [0,
u(0)= 0E u'() = G 3- 1

weak form of the problem : -

find UeV st.
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C
f - Uxx · V dx I I'f... an

D
O

note : make sureU satisfies v(O)=0 -c V
.

I

% uxvxdx
- ux = So fe

assumeUx = o f x= 1 Section⑭



find n e V St .

S'uxx de = Situa
m --

bilinear form linear functional

alu
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↑
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--
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a (4,) = ((v) A veV.
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uxx = f

Attempt #1 : define V = all continuous functions

look in a smaller subspace :

V = all continuous
, piecewise

linear

functions an
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