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thm: The set of Fanctions 3Skj(-l=):k=-w';‘w}
J
(for one integer value of j) is

a complete orthonormal basis For W(u/h)=
Finite —energy analy-+tic fuanc€ions,
i.e. Hor fanctions F(t) that are

differentiable at every /ooin‘t in
the complex plane, Canalytic), we

have o0 x
[ 15| At <o

oand /h
\ 5’(%)\ = Ce"'*l (for seme C>0)

for all 2 € C (CoMPlex Plc\ne), ctl

Note: The condition of beun analytid implies
the existence of derivatives of every
order, d"F+@)/dt, which 15 a stronger
condition than being 4 real ~valued
differentiable function.



note: cp({»_): sinc(t) is a suitable
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scaling Ffunction for the sund
Function be_i.nj used as a wavelet:

Y(t) = 2@ (2t) - ?(‘ﬁ)

or W(t) = 2 sin 2t - sin_ Tt

2wt Tt

This wavelet does not have

Compqd‘ﬁ’ 5‘1,0/>or't wh the time
dom«in, bat (t has Finite

su,:/)or-é en the 'freiuenc/v domain.
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Coefficients JFor <P('t:) are h(n) = sine n
2

At any one chosen level of resolution

j, sinte TS j@,\: k==, 0% i3

a complete orthonormal basis, we have

F(t) = = a, S

k=—00 klj

(+)

where a, = <§(£),Sk)] <t)> = f(k/2d)
or ay = [Ty S\, ; () ot = f(k/2))



comment: The 3dine Functions in the

note :

Set of Sk,j for a qiven | form

a basis For functiond that are
bandl Limited. For exact approx-
/imationd, the vaqlue of-j must
ke (a.rje. enough o give a
band width (ar{el‘ thah the band-
width of F(&).

wWe also conclude +that any
bandwidth (imcted siyndl may
be r‘efrescﬂ'teal as a summation
of senc Fanctions posé‘éioﬂeal

at req ular(y - S'oqc'ea( intervals.

The coetFicients th a sinc~Ffunetion

expansion are values of £(&) sampled
at times +t = k/z3. This Sollows
from -+the dact -+that the sind
functions are aal to zero at

aa\) acent ,S'amlole$:

'"'\éu/'\ufhk ‘t

= -‘:’;,\-}1““»", N " o =
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when t/lese scnd J;ancfions are maléti-~
p(/ed b\/ a coefFicients and sumne:l,
the only contribution to tie sam For
+he Pomf + = k/Z" cdoMmes From t}le
scne Function centered at k/27.



I\o’be:

T+ Follows +that +the value of

Ak must be F(+= [</23), which

is the value of F(t) at the k¥
sqmp/e ,ool/ré.

Since the Samplt values of F(t)
are the qk's in the expansion

£(t) = a, Sku. (+)

it follows that we ¢€an obtain
all valaes of F(t) between sample
Pai/}"éﬂ Ffrom the values of F(&)
at the sa/n,o/e pac'l)'é's. TAis (s
ano ther example of e /Y)»Zac_c‘é
criterion , which states that a
Ffunction that is band limiteod may
be reconstractesd From samples
spaced c¢loser «éoye'(:/)er than

at = l/z_- bdwid'ﬁjl



