Math 762 Final Version A

Formulas and Definitions

Fourier Series

. 1 a .
2minz/a - —27mn:c/ad
f(x) = g Cne , Cp = a/o f(x)e T.
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Fourier Transform

fy) = /R fBe 2t f(x) = /R Fon)emirtay.

Scaling Function Let ¢ be a scaling function for a multiresolution analaysis.

¢ € L% and {T,¢:n € Z} is orthonormal and Vy = span{,T,¢ : n € Z }.
Dilation and Translation

T f(z) = f(z — k), qu(ac) = \/af(qx)a TxDq = DgTyk,

—

T f(7) =e 2" f(y) and  Dyf(y) = —f(v/q).
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Ojk = Do Tiop(x) = ¢(2'x — k), Wik = DaiTrip(z) = (22 — k).
Wavelet in Physical Space

¢=> hidjx  where  hy = (¢, ¢14).

kEZ

Y=Y gupjk  where g =(=1)"h1 4.
kezZ

Wavelet in Transform Space

o(v) = mo(v/2)9(v/2) where  mg(y) = % Z hye~2mivk

keZ

P(y) =mi(v/2)6(/2)  where  my(y) = e PO Dmg (3 +1/2).
Orthogonal Projections onto V; and W;

V; =span{ T, ¢;n:n € Z}, W; =span{ T,,¢¥jn :n € Z}.

ij = Z<f7 ¢j,n>¢j,n, Q]f = Z(f; wj,n>1/}j,n

neZ neZ

Quadrature Mirror Filter Condition

hi €, mo(0)=1, and  [mo(y)]* + |mo(y +1/2)* = 1.

Then
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INSTRUCTIONS: Complete a total of 5 problems out of the 8
below. Clearly indicate which problems you wish graded. Work
each problem on a separate sheet of paper (or more if necessary).

1. Suppose {T,,g:n € Z} is an orthonormal system of translates, prove that

S lgv+n)*=1  forall ~yeR.
nez

2. Suppose g € L*(R) and

Z|g(7+n)|2:1 for all v € R,
neZ

prove that { T},g : n € Z } is an orthonormal system of translates.

3. Suppose f € CON L' and f € L', then

T—=0t T

]_ 2 2
lim — —m(a=t)"/7" gt = .
/R f()e t = f(2)

4. Suppose f € CON L and f € L', then

1 A .
_/ f(t)e—ﬂ'(:c—t)z/7'2 dt = / f(,y)e—7ﬂ'272€27mvx d’}/
R

T R
5. Suppose f € CON L' and f € L', then

lim / f(’)’)e_ﬂ727262m7x d’7 _ / f(’y)BQme d’)/.
=0t JRr R

6. Show that {T},1) : n € Z } is an orthonormal system of translates.
7. Show that VO 1 W().

8. Show that Vl = Vo ) Wo.



