Your Name Printed Clearly! /( etj)

Justify all answers! Show all work for partial credit! You will get no credit for just
the answer. Note that different problems have different values. No calculators, no

notes
EXAM 1 ¢« BOYLAND e MAP4413 e FALL 2019
1.(15 points) Let f(t) =2t on [0, ). -
. (
(a) Sketch the graph of f C q’3 : p
(b) Compute the sine series of f : f‘.r

(c) Compute the cosine series of f.
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2.(5 points) If Z is real and X = DFT(Z), show that Xy_j= ; for 0<j<N.
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3.(5 pomts) If DFT(&) = (4,2 — 4,3, 1) and DFT(%) = (24,3,4,3 — i), find DFT(Z * 7)

DET(xxgd< - Ryes )3, 34, 13- D)
= ‘f("lj &-31, 12, 3-1)
= (-5, 2 2% 43, 1>~ 1)
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4.(10 points) Let f be defined on [—, 7] by

o {3 s r 3

o |t >w/3 | 4

(a) Sketch the graph of f | {_____;2_\__/1'<' S ”}
(b) Compute the orthogohal Fourier series of f. - n~ -% ifE T

(c) Compute the orthonormal Fourier series of f.

(d) Write down the explicit sum formula for the order N least squares truncation error, | Enl)?
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5.(10 points) As usual,

(a) Show that, when 0 < ¢ < N,

(b) For the data vector 7 = (1,w®, w', ... ,w, ..
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6.(5 points) When N = 3, write down the matrix F' with DFT( T) = lFa: The entries in your
matrlx should be exact complex numbers and not contain any e’s or trlg functions.
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