MATH 2025 _ : Name
Exam 1 _ _
October 7, 2010 Seore:

Instructions: This is a closed book, closed notes exam. Please read all instructions carefully. Be
sure to show your work in order to receive full credit. An answer with no supporting work will

receive no credit.

1. Consider the signal s = (3,1,0,4,8,6,9,9). . / O

(a) Find the In-place fast Haar Wavelet transform of the signal.
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(b) Modify the wavelet coefficients you obtained in part a) by setting the entries that are
~1,0,1 to be zero and apply the In-Place wavelet inverse transform to obtain a cor-

rected data.
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2. Assume that for some sample with eight entries s = {so, 51, 82, 83, 4, S5, Sg, 57), the In-place

fast Haar Wavelet transform produces (4, -1, —1,2,0,1, -2, —2).

(2) What is the average of the sample.
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(b) What is the change from the average over the first half to the ai'erage over the second

half of the sample.
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(c) Apply the In-Place inverse wavelet Haar transform to obtain the original signal.
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(d) Write an approximating simple function for the signal.
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3. LetV =R%and W = {¢(1,1, ~2) : c € R}. Let P : R® = ¥ be given by / D

Ple,y,z) = (z+y-22)(1,1, -2}

(a). Evaluate P(1 .0, 2).
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(b) Show that P is a Iiniear map.
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~ (c) Show that for any w € W, P(w) = 6w. .
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4. Consider the vector space V = C°[0, 1], the set of continuous functions defined over [0, 1],
together with the inner product '

< f,g >= /0 J(z)g(x)dz.

(a) Show that P? = {ag + a1z + agz®
at most 2, 1s a subspace of V.
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(b) Let py(z) = 1, pg(:v) =z, p3(z) = z*. Explain why {p1, ps, ps} is a generating set
of P2, '

{c} Compute < py,pe >, < p1,P3 >, and < pa, ps >>. Are any of the pairs orthogonal?
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(d) Compute ||p:f, {|lpz| and ||ps]|-
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(&) Letaw, = Po — <ff;1”f°f;> p1. As a function, what is w,? Is wy € P*? Explain.
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Let us rename p; to be w.

(f) Compute |lwe]l, < wa,w; >, and < wq, ps >. Are w; and wy orthogonal? What about
wy and ps?
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(g) Let ws = ps — <]"|‘;1*ﬁ?2>w1 - <£f’£’|’l‘;>w2. As a function, what is ws? Is wy € P2?
Explain. 7
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(h) Show that ws is brtho_gonal 10 both wy,-and ws.

- ! ‘ ,_.. - -f.{_ - f';L':a
LWz, 0w = Sé‘l’“fﬁ”“é;‘ & T .6 6

<Ug/w’,} = f (xa_wi,)(x ;) .
o
- Jf fffx—%?'*f*'i‘x*f:x"" HK

Y
4 1

i -1
. iz &

—

+ - O

-

W |~

1\

O Yo

L
4

.

(i) Write 1 + z + z? as 2 linear combination of w1, wy and wsy. [We will show in class that
the set {wy, wq, w3} alsc generate P2.]
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