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Give solitons immediately
midterm

Midterm covers up to end of Ch IO to be done by Feb 26

I 2 sided 8s x 11 sheet of notes

Finish Ch 10 i

10.6 Chebyshev interpolation

1017 Interpolation when Xc xn are not distinct

esp Hermite cubic interpolation

Xo X to X X st
also be used in Ch Il

10.6 Game You get to choose any

Xc Xi Xn E IR but you want

Moinko xn than IX Xcel K x I IX xn



to be as small as possible

For n 2 Xo best probably I 11h

ut't guns
Cistrues

Ii x mxI
V 01 0

better Xxl Xr Yz

1 iz 41121 turns out be

µ the best choice

112
of Xc X

similarly there is a vCx X t lowerardor

ok xc.fi D Kil e Yz

Reason

cos C D I

cos D cos I

cos 20 2 cos'T I

claim
cos mo Tn coset where



Th is poly of degree n with leading coef 2

e.g Wikipedia page Chebyshev polynomials of
the first kind

cos 39 4 cos'T 3 cost

cos 40 8 cos O 8 cos't

Tix 4 3 3

11 41 1 8 4 8 2 1

Taca 2x I 2 X k 2kt K tree

Claim For any X cC I D X cos I for some I
cos no Thx is at most 1 in absolute valve

So it turns out that

Thai Xn x lowerterms

and I exe l Thzn E
z

Thala Otaki 0Th 3 term recurrence
rcoefs



Standard x Xo x xn deg n

s Xn lower stuff

e g X 1h x Ge xx't
2x l

a I

W g carcass

E any xc.fi
Th x cos no

there is some I Tha t 1

When is 2 2 1 0

i x I IIE

2 12 2 I Tact Tz cos 0 cos

whenever
Ccs 207 0

Takes D so

4 2 1121

in Y im Akfii
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Recall For any Xc n distinct

say f is as differentiable as we went

f f are reasonably bounded

e g f Xl sine fb cosa fCx
f's Ccs X et
f s sink I

I

We know

PCA C xo x C xp xD Cx Xo

Hao Xi Xn x Xo G X I x xn

we know
p x fk far x Xo X Xn

error fch g
fca pw x Xo Cx 41 x xn

htt

for some on any interval containing X Xo Xn

Sa
f x pdx x

band on Intl der off

n n

VCxis X Ld X Xn

Taking Xc Xn to be the roots of the X gives



smallest
25,4 Ix xD ex Xml

and is called
Chebyshev Inttion

we also allow

x Xo Cx Xi x 11.1 x i 3

but Max Rtl 1 x 1.31 3 I
c C i i 2


