Lo fome (6 . Founier Serieq V
% _Frwuer Senied on Inlovznbo I

Supprae M W red o [0/%3
mstead %Z”Wf-ﬁﬁ f-‘-]%

2> 2
> = fro wamo 1o mohe L am A-periodic fon:
) E ven extonsion (2) o;c( %TEMM'«'("'\—A
X i A (x) if xe 0,
'!reven(x) ={£‘f'¥x>) ‘B :iﬁ:lfd ﬁdd()()z ¥ L
14 3, -fex) if ¥el2,0)
A Az 9 0 :
feclodl fumed) | fecto M3 fw:
font £ 00 foad (0 09
e s 4N\
-A Vo[l U a’x -A~/ \i A ¥
2> 2 2 2

Thew. Theor Fouwer nerces L pomerons 301: sfmp/l/r".
Bul before wwm'tbw, let’s reviewr the
el boship b the Fowvion corfficienls
fotg§ wort. the ONB { 7= ¢ "B /AL gund
{0p b wrt.theoNB 1%,53” { j%Coo(—Al—"x)j U{&M z—;‘}k@}
Let 9(x) be an A- pewrdic L* fen. -
(’0?’ e Z": ezvrf'ihX/A o j o_n'_fx 9(::)6-2“”?[)(
% ‘—A_ R ) kR ﬁ —%

ke :
TkﬂM. _I_ ZIth/A
= Z S €




- 20 S (A ) G )

bk
I'FwCW'DMt, we tam wute a, vatead off Olo .

?emwrk + In ‘MO”Ma blfohj T'kﬂ. FW W
v uﬁ"'z\/ olz,f-ingo( o [T, ) omak wwitenw a0
Z Cr C‘kx = %o-l- %I (ﬁk kX + b;,_s?nkx),

R=-0°

ho=2Co, Gk= CutCok, bemilexm
But {e™} o am orthosemal baviadf L'T-w7]

but M\/@M% T.»_J:nm“L an. ONB ,
one nelds the o =1

The Some Cam— be aaid for the ov%ganw@
baria 11} U] coakx} U {amkx].

e {1 f ol worb v {gs mekd
v.e. = QTC .

J

Compme Thic notalion with mune v thee
Lectine , which o the orthongomolized versson.
i dk_,_ﬁzwokx/A__La+j‘£Z[ang£X)
—_ " {A - o JA = A
“ A "4 b sin (B29)]

'\qreu/\&. ao=°(o ak: d'f!_;:o‘-kJ Lkzd::_;_y-h‘.'
k2|,

/



Now Let’s go back Jp the Frumer pereo
AP M T Feven % Foad . o

G 3
o [fevtn ) = \[Tl'q g_%few(”)e d X

= g ([ foo s (1) d

he. evemniad
= Ad_p [‘JCWA.] thonhs +o I-g o 0 .
Recolll the velolionship:

K + ol-k
ao_ 0(0, ak_z h

Hemee m+mm4fm Ro o<ol; ,

OLR = {2 e [fewerl , k)}v\g R=1,
N\/M/\/\/\/\v

d—o(rL
b = =

In a’d/%uraro(o feoven ton. be v Hene oo
the Foumer c,o/wn.e. /»e/m

kX
Fevom (X) ~ \I_K— ao-l- Z ahj_&)“(u:'_)
whee @, FS f(X)o\x oo [Fomen]
O = 2J_S fx) oo (R ) dx

= ﬂd [feven] .



O

o (Y

Simlanly , for Fodd (x),
O(I'L[foo\a(] "——-S\AA 'Fo (x) €

- 2 ‘“m,m(zW) x

= —d-p [‘fookoll due 1o the odd nesd aBSmG
é Qe = L +ol-k =0 ReN. }NO

-2mkX/p oAx

N2 .
Ry = oo = r iqtaaazx) dx=01 "

bf'_ = dh’\l_g k 1 = ﬁ.i Mk[fodd]

y ‘Y-odd(X) bk \r_ A (Z_TthX)

So

b = Qr Sk/ £(x) m(z—l‘—")o(x.

So, I‘g a fen Lo grver om Lo, 4] , Sy feClo, %]
2 thaee wuys fo extend WO +o o.p&woouc—fm
) D) Bavte -j—-n,(_e, perioda alione unth peaod ’%

o(V/t) (2) Even m‘l’mm Iawed by A- ,,e,wmébhm

) (3) O dol
(2) o the M amm:f‘l'k&.& 3 «MTM g[’
the decoy of the Fonler s .

Howewer, = gan tuen loJUA,w-wg !




K The I,owuf/é,oﬂ Methoo ([1438)

am
Supprse f € C7 00,13, bt f04f0) moneeh
tro ossume §CD o By (0,13, m=1,2, ---.
aﬁmws ‘s itdea
W Fex) = uex) + v(x)
whore  U(X) = @ pobynomial of degree 2m-l.
s.1. }u(zk’(o) = fa‘e’;z')(O)
u(.zl‘—) (1) = f(.zb)cl)
Then | Co‘wdﬂ/r the odd extension "B— V.
% v e C?.m- (IR) , .U.“')(o)z v(h—)(-l')_-:o
k=°/ V,2,--- 2m—|.
pnd the Founise sine coefficent's of
V00 (with pedioal 2) decay 60
be = O(1e™"™")

e.q.. m;,,kl Ggived wo bkiO(L{tkl?,
ook UX) v G_shim ,n2
wnmmng (o,?ﬂ%) &(I,;F(I)S.
Remonks : ,
(1) § =+ = (on olgebraic poly)+( o Tz piy)
Com. avmd. both the ije 8¢ GribbS phenomena!

(2> NS-T.F Romy (2006) gGensnallized thio +o IR”.

, 'Q: o, |J"‘) m—l.




1.5

0.5

-1.5

Gibbs phenomenon

0 0.2 0.4 0.6 0.8 1



Lagrange Polynomial Interpolation at 11 equispaced points to 1/(1+25x"2)
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Lagrange Polynomial Interpolation at 11 random points to 1/(1+25x"2)
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