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1. (11x2=22pts) Indicate whether a given statement is TRUE or FALSE by circling your answer.

No explanations are required.
Point values are: Incorrect=0pts, Blank=1pt, Correct=2pts.

TRUE /] m IThe eigenvalues of M~'K are the angular frequencies for the fundamental

oscillations of spring systems.
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TRUE ¥ The complex Fourier coefficients of f(t) are given by
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TRUE ’_m If the odd Fourier coefficients of f(t) are 0 then f(t) is an even function.
Odd coeflicionk =0 =t Py is 2-periodic  Lle)=Fle+1)

) If the complex Fourlel,;r coefficients of f(t) are e real then f (t) is odd.
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Il TRUEE/ FALSE For roots of unity, w3, = —wy.
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TRUE he complgx Fourier coefficients ¢; determine the vector f by
fn= Z Ch (W%)Ic
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/The convolution (f ® g) is defined even when f and g have different lengths.

car,l.c convoluhion H.zmws SQMe /e,ué 4’1\
m FALSE The convolution (f * g) can have a different length than f
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TRUE Convolutlons satisfy the formula Fp{f = g} = N Fp{f} Fir{g}.
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onvolutions satisfy the formula F{f - g} = ]—" {f} ® F{g}.
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2. (4x3=12pts) Suppose f(t) = 2cos(3t) — sin(3t)

(A) Write all non-zero real Fourier coefficients

of f(t).
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(C) Write all non-zero real Fourier coefficients

of f(t+7/).

— 3sin(6t)

(B) Write all non-zero real Fourier coefficients

of f(2t).
P(2¢) = 2cos (6t) - sin (6¢) - 3sm()2¢)
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(D) Write all non-zero real Fourier coefficients
of L1(t).
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3. (4{x3=12pts) Suppose g(t) = (1 +i)e~ %t —

(A) Write all non-zero complex Fourier coeffi-
~ cients of g(t).

(C) Write all non-zero complex Fourier coeffi-
cients of g(2t).
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(B) Write all non-zero real Fourier coefficients
of g(t)
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(D) Write all non-zero complex Fourier coeffi-
cients of g(t + 7/2).
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4. (24pts) Compute the discrete Fourier transform of f = okt 3, We | |
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5. (4+16=20pts) The following parts are about different stages of the fast Fourier transform.

3

2
(A) If f = , write the vectors f, and fy used for the fast Fourier transform algorithm.
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(B) Suppose that a different vector g with length 12 has coefficients
Fa(ge) =2+ 2t and
Fa(8o) = 4i.
Compute the following coefficients of g. (Simplify your answers to the form a + bi.)
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B =B, = £ (]-17:0) ;);:L:f&}: L (-4
= 2(¥3 +i)

— Fa(g) =

[
2 [(uz:) + (1R +a3]
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6. (2x5=10pts) Compute the following.

3 -2
(A) The infinite convolution [—3j| * [ 3}

4 1
L/\::‘/ -3 5
l 3 -2
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1z -9 15
4 -3 5
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(B) The cyclic convolution [—3} ® {—1
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