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EXPLICIT CONSTRUCTIONS OF WAVELETS.

. The low

1. A scaling function of the Haar MRA is ¢ = xjo,1) and Fp(§) = e‘mf%
7r

pass filter of the Haar MRA is h(£) = e ™ cos(n€). Therefore, the following formula must hold:

He*mf/y cos(g—f) _ i Sin:gf)_

j=1

Show this formula directly using the trigonometric relation sin(2«a) = 2(sin «)(cos «v).

2. Let h(§) = 3™ cos(3n¢). Clearly, h is a continuous function on R, it is one periodic,
and h(0) = 1.
a) Show that
\h(E)|> +h(€+1/2)2 =1, forall £ €R.

b) Define ¢ by Fop(€) = Hh(ﬁ/?J) Show that ¢ = 3X03)- (Observe that the integer
j=1
translates of ¢ do not form an orthogonal system in L*(R).)

3. Let ¢; be given by

1/2
— = / (sin 27z)?*dx > 0,
Ck 0

and ¢
g(§) =1-— ck/ (sin 2mz) 2 dz .
0

a) Show that

1+ e2mi¢ 2

90(§) = ‘ 9

b) Show that
4

—2mi€
1(8) = ‘HGT (2 — cos27E) .

9

(Hint: Write sin? 2 = (1 + cosz)(1 — cosz) and integrate by parts.)

4. (2 puntos) Find the coefficients of a low pass filter of Daubechies 91 orthonormal wavelet

using the polynomial
4

1 —2mi€
e (2 — cos27€) ,

9:1(§) = ‘ 9

found in the previous exercise.




5. (2 puntos) Let ¢; be given by

1 1/2
— = / (sin 27rz)?*dr > 0,
Ck 0

and ¢
g(&) =1— ck/ (sin 27z) " da .
0
Show, integrating by parts, that

2k+2

1+ e 2mit
— B8,

2

91(6) = |

where

k
P(&) = 2—%{2 (2:1_;) (1 + cos 27€) (1 — cos 2mE)r*
[

is an even trigonometric polynomial with real coefficients.



