Example:- Find the DFT & the veclor %= (1,0,-1,0)7.

e

let w=e"¥ be a pamifive & oot  wnidy.
Note thal w=e% = 4.

The DFT gives

0
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Example - find o tigonomatvic polynomial which inferpolates tha data (0,1), (%8 0), (45 -1) (& o),
The complex ir\ql'o.r]oolai\'nj polynomial is
1(,,‘\() = éck e{kx
and the (oe)(f:u'e.n'{'s are given ly the DFT

o o : o
c= &' - a;'[?,] =[’3
0 Z
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from Previsus example.

Hence

qu(x)

J]

li(e\'x_,_ e?-‘x)
Z(eosld) + cos(3x)) + ¥ [sinle) + sin(3x))

Since the dodw :f’are rea), o real tigonomatvic poldmm'aaul which "derpdahf the dodo is
l Puly) = Re ft}.,(«)? = -;_(oos(x) + cos (3x))-

3.2). ALIASING

Trgonometnic inkes polation as dofined so far is aot unigue.

I the previows example, notica that cos(3x;) = cor(x) ot alt fow nodes. So we caild also
infepolate the dodo with

'Fq,(\f) = ws{x).

This is callad aliasing. lf there ave N noda,
then cosfl) = cosflo] Ao all
& cos(Bik) = a:s(z'%j k) o oll

/_+k
= '_‘;—-;+Z.

eg n=bk: We sow that cos(3x;) = ep(x;)
These are alians ‘I:ot n=4 (k‘:?/ k=1) sine

]
%=-‘a*(.

Ot aliager would ke eg. cos(5x| cos(x).




In fact, hatf & the expansion

Pelx) = uZ(aucos(kx) — by Sin(kx))

=0

is aiuags redundant. For at x; we have
ws((n-k),(j) = OOS(Zrtj- 251(_))

= ODS{ZW)]COI(ZLJ:.) - Si"(ZWj)Si"(‘z_ﬂnb)
= cos(Zhi) = cos (kx, )

and sivilarly
sin((n_k)x,') = sin (erj- Zr'—,.k’)

= sin(zru’) cos(z_"#J - LoS(ZHJ)Si"(&T_ki)

= -Sin(lt)(j).
“ufe{'m'e fx N even we can aluays intepolale the dodne with the shorte seies
~ -1
Pald = a + g,((aw da-i) woslhx) = (by- La-u)sin(h)f)) + 0n,cos(§y).

(ond similas for n oddt except thad thee is no ‘middle” tem - %)
EKQ.MPLE—:' ,ﬁ the QKQMPLE abCV?J Ao + .'Lv :Q a, +,‘LI :lz Gz + ,L‘_:O aj + \'LJ = %

[ so
Pu“‘): (::-l--!-l)('ol{\l’ = (.os(x).

not Loy wntton dowm ach (19205) but shown by
This is the ideo behind an important result / Z’l“:ud:b%mn (Iﬁu?),k?ﬁnwfmdm § nfomaior frean

Tim 3.2 A band-limited futchon §19 lie. with no Fouier componentt  frequercy k> K)
("ﬁ%‘s"" Shannon is completely deteminad by i valwes §(x;) for = zl,f-i-l i= O a1, P'°\n'difl_9
Sompling Thm )  that n > 2K.

C:Mver:e.l:j, fp( a gven n, the Wghn:f- f"e’f‘“"[’j founes wmpOMId bhat con e Pw‘i‘nd‘b reconstructed (s
k<% This is callsd the Nyguist frequancy.

Example:= f we had sampled Fh) = 0s(c) with n>6 poinks, we could e swe thod Hhe sigral
had no cos(3x) omponant.

Remarle:- If the signal is I/SPWH then it Mo~y ke PDSY\L'.G- to recover it 'Y'QV\ fEAo-'Q/ SMPI-Q9 than
tequired by Thm 32 — colld compressed sensing.

Some thjyimi examplos c\' aliasing -
). Meiré paﬂzm: " poor’g P.’xeb’nea( images (sea I'Aliacinj" " W.’k;lwua),
2). Tﬁn."wagomwhml effect” \n vidao G‘empaml aliasing ).
eg. if camarn shutty i 24 fmes po tewnd dnd spokes pasy volhical 20 timen
pe sewnd, it looly an ﬂ\.ouﬂL vhael s rofodng -4 hme pes sewond, ie. backwads !

sin(20%) = sinf-bx)) fw x= 50, j=0,.22



