We can tee maﬂruzmai\"CaJAO why the DCT low - pasr f;l-ha; worls so well .
For ﬁmpljd—ly wnridnxn_'l-d, so the ird‘efpo(od\'ng -I-njam,v\.d'n'c Pokn,om)al is
P"[‘() = E%au oy cor(ltx)l where 6, = g 4;2 :-]; tioo“

whoe 3= G'F.

Suppose. we wart t approimate the some datm using fewer fems.

Tam. 3.46— et 3= C;'¥ be the (I-d) interpolation coe)ﬁioieni‘r using the DCT of n Pm'm{'s.
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m-| = aM-I.

Recall (2H Numencal Analysis) -
SU.PpoLe we uw\* ) -[-mal %X o minavuse uA}-E"; whee A ka: more NI than X har entnes.
e.q. 3 I) ) I
(La)e)= (2)
This ir ecVMvale to minmising (AZ-T)T(A-F) = XTA"Az - Z2*A"b + b7k,

This ' a non-azgedive gquodatie funchon d %, so o Minimum adists ond is fowd by seting the
parfal deiatives jz/xi to zerv, givng

ATAZ = A6 — nomwal eguaions.
I A is ovthogenal, then A"= A" 5o thete redue b %= ATC.
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We are +f,3;(‘3 o solve Cﬂ2= }. with Cl,. o«-l*k,osonal and Ce lRM, so the lear'}-mpww
solubon is simply
cjz(c;'jt)j = a; =0 m-1, z

Exomple:- Inferpdlate the datn (1), &, 0), (& -1), &,0) wibh #a DCT.
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So the inforpolont is

|
a0 + Ta,0rlx) + Fa,wr(lx) + #ascor(3)

Pq.(;() =
(o.qzn cos(x) + cos(20) - 03923 wr(.’l’x)).
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TF\M 34— ,mPl,e) H‘\o(‘ 'H\_z lﬁad”fquapeg QPFfo\émahav) US';ﬂg HLG- LQSI.T |/ COJ‘(\(), COI'(Z\() is

plx) = @ (o,qzzq ws(x) + eor(Z).
Alsp the lzm'*-rawam approximation using only |, cosl) is
Paly) = £ (0.9239) cosly)
ard wsing oy o corutant
plx) = 0




