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1. (10x 2=20pts) 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.

1, 4™ ;
) / FALSE Th lex Fourier transf is given b = — Stk
/ e complex Fourier transform is given by ¢ = o 5 f)e* dt
CD .
/ FALSE The complex inverse Fourier transform is given by f(t) = Z c ekt
k=0
1 V-2
'@l / FALSE The discrete Fourier transform is given by ¢ = N Z i ™
=0
N—1
@ / FALSE The discrete inverse Fourier transform is given by f, = Z Ck w}{;k
- k=0

OR7 )

TRUE / @)3 For roots of unity, wy = *"/"* ( C):; = B
T@E / FALSE For roots of unity, oy = wy'

TRUE / F@E For roots of unity, wg® = @3 ( w = mg)
TRUE / FALSE If f has length 6, then c; = G [ &y = *cé)

TRUE / FALSE For functions f(), we have Fi{f(t)} = Fu{/(2£)}

TRUE / F@E Convolutions satisfy the formula F{f ® g} = NF{f} ® F{g}.

(¥14®@gr = N Fe8] 0 719Y)



2. (2x4=8pts) Suppose f(t) = cos(3t) + 2sin(4t)

(A) Write all non-zero real Fourier coefficients | (B) Write all non-zero real Fourier coefficients
of f(2). of Jf(t) dt.
0, =1, by =2 GO 1sin(zt) - 3 cos(at) + C
! |
b & G g Q4 =73 ) IJ3-'=_'3'

3. (2x/=8pts) Suppose the only nonzero complex Fourier coefficients of g(t) with positive index are

c; =iand ¢ = (1 +1).

(A) Write the complex exponential formula for | (B) Write the real (sine/cosine) formula for
9le)- o(t). |
=1L = Cy ==t gwib = b =-2Im(q)=~2
] = .2)2 C) =2
C-;:""L = C,)‘; =1 ! C:zz!'}'f,. =$fa|‘ e(Z)

2it =1t / .‘.)2 = =2Im(c,)=~-2

:)(.__0: ﬁc+) = (l"L) e - L E ‘ ‘
i 2it £a s 9() = 2cos(2t) -2 cin(t)-25in(t)

+ te + (1 e -

4. (10pts) Find f so that F{f} = [2 (1+¢) 0 (1-— z)]

)
{= ’J"[z (1+) © (1-1)]
Tnverse dircrete Fourier Wwith Wg = iz

£ = o 4 (#i)1 + 014 (1)1 = 4
o

e § o= 2014 (4)-L + 014 (-i)= O
|

o 0 - a4 (W) tols(im)-=0

2-0 + (14i)=L + 0~ 4 (-1)L = 4

°
o
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5. (18pts) Compute the discrete Fourier transform of f = [1 21 2 1 2]

O M o d‘f“"de C unit circle 1wbo 6 F{(’_ce_s:

\

® Lift= ~(|+z+r+2+ﬁl z):?:%
c-]rer =t
il m,“‘\i_/\ \),./ N E s i dh /—.\‘\r
I - 1-1V3 “l-1y3 pi INE e
3 it = g(l:\l,‘-l-z. S T 4 2esl 4 1 T ey |
, z7/=
THI_ L (i ~|-1V3 ~1+iV3 ae o =1=0N3 411
2steps 1;§+efs -
"5 .i_ _ i N i -
L1l = 6<|l+2 l+li+2-!+l~l+2-—l)=?=_é

i 2 o 2 - A N 4 . P
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6. (4+16=20pti) The following parts are about different stages of the fast Fourier transform.

3

(A) Iff = [1 2 3 4], write the even andgodd subvectors fayen and f,gq used for fast Fourier.
0 2

{:ew.n = [‘ 3]

odd = [2 ]
(B) Suppose that a different vector g with length 8 has even and odd subvectors with coefficients

Fi{geven} =2+41  and W = l—L \]_i—lvz)
F1{goaa} = V21i.

Compute all of the coefficients of F{g} which are possible to find w1th this information.

TR T | ; .l_:.i‘ N
31{§}=-2t@t{ieueﬂfﬁ‘f g F19 edl)=3C+41 + G \)ED_{sJ;_sx

|~2i
+3 | {3 = -| -2

.

conJ ugm.{c

L E T ey
: | — = v21) =|/13!
\ e 33,19 ven) = 198 7,120 ) =304 41 =0 ) \T‘
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7. (4pts) Compute the infinite convolution _1 * ; 4 3 2 | X
-1 4
A I B
/ "'2 2 - 2
[ | -3 8 =3 3
I
" 4 4 -4 4 +
. -4 | 32 2 1 |
=8
1 |
—A!l.“ﬂ re\,e,fge’
1 1
8. (12pts) Show that Fp{f ® g} = 4Fo{f} - Fo{g} where f = _1 and g = 2 :
i - N :
2
e {®q-= ) = I
Z | 4 3 2 | X

L
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5 el s =1 ] ?
= - =15 Al = /
)] ’Iz{E} 4 ( I L+ 1 : } 'J’l{£®gT = z}g’zﬂfr_'a:zfgr

7 oo
-2 = 4(—/‘1

v

| o e r"\ ‘r:l o
» T{al =2 (1004 2504 340% 4-E1) =

oy —

+ L,1f®4l =3 (2l #2420 42 1) = =2
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