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clear all
cl ose all
fs = 8000;

Ts = 1/fs;

N =10 case

N = 10;
n=20:(N1);

X = cos(2*pi *3000* (n*Ts) ) +cos(2*pi *3050*(n*Ts) ) ;

k = 0:(N1);

Orega = (-N2: (N 2-1))*2*pi I N;
f = Orega*fs/(2*pi);

X =fftshift(fft(x));

figure

sten(f, abs(X))

title("N = 10")

xl abel ("f (Hz)")
ylabel (" [ X[k][")
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Resolution here is fs/N = 800 Hz.
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Zero pad N =10 case to 100 point DFT

Note: Do not recompute x[n]!

N = 100;
n=0:(N1);
k = 0:(N1);

Orega = (-N2: (N 2-1))*2*pi /I N,

f = Onega*fs/(2*pi);

X =fftshift(fft(x,N);

figure

stenm(f, abs(X))

title(['N = 10 (Zero padded to 100)'])
xl abel ("f (Hz)")

ylabel (" [ X[k][")
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Resolution here is fs/N = 800 Hz.  Therefore the sinusoids cannot be distinquished.


N = 10 (Zero padded to 100)

12 T T T T
[..%j (-@-]l.
I - AR
10 o o 1
ol o
n n|
] n
B - -
I nl
J i
v
X I g 0]
) i
Resolution here is fs/N = 80 Hz.
Since zero-padding is used, the At O -
spectrum contains 10x more sam- i o
ples. i o
DG ) D
2 e e
D 1il 1il
4000  -3000 -2000  -1000 0 1000 2000 3000 4000
f(Hz)
N = 100; recompute x[n]
N = 100;
n=20:(N1);
X = cos(2*pi *3000* (n*Ts) ) +cos(2*pi *3050*(n*Ts) ) ;
k = 0:(N1);

Orega = (-N2: (N 2-1))*2*pi / N,
f = Onega*fs/(2*pi);

X =fftshift(fft(x,N);
figure

sten(f, abs(X))

title('N = 100")

xlabel ("f (Hz)")
ylabel (" | X[k]|")
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Resolution here is fs/N = 80 Hz.  Since zero-padding is used, the spectrum contains 10x more samples.
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N = 1000; recompute X[n]

1000;

0:(N-1);

cos(2*pi *3000*(n*Ts) ) +cos(2*pi *3050*(n*Ts));
0:(N-1);

Orega = (-N2: (N 2-1))*2*pi / N,
f = Onega*fs/(2*pi);

X =fftshift(fft(x,N);
figure

sten(f, abs(X))

title('N = 1000")

xlabel ("f (Hz)")
ylabel (" | X[k]|")
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Resolution here is fs/N = 80 Hz.  Since 100 actual samples of x[n] were used, the DFT begins to resemble a spectrum containing two impulses.


600 T T T T T T
o n
500 b
DFT now shows two c y
distinct peaks (as ex-
pected), with some 400 + ]
"leakage" into nearby
frequencies.
iy
=4 300
20071 1
q b
100 4 I |
0
4000  -3000 -2000 -1000 1] 1000 2000 3000 4000
f (Hz)

Published with MATLAB® R2019a



prust
Text Box
DFT now shows two distinct peaks (as expected), with some "leakage" into nearby frequencies.


J |

ik as"(aﬁn] - u[n—3J> win]

= 3[/1] * 0.53[,\-:] +0. 25 g‘[,,_g:{ )1 55 525
[ n

o

W] 380+ 4001 ¢4 5(n-2] [n]
hin

t/z l/
—f 3

6 ! 2 "
2) ouvtpet will be ponzero for =0 4y 4= 4

o\ /0.9//\ o£ 004,207L is =

gl = 380] +4Sloi] 4 7 Sinz)
+ §8(n2] + %

((‘M V ;H vdl( )

S[A-‘/J




- l -2 'l J -

:(3*38"*32 (“a? '*t/i’)

- L ) . ) Y ST R ST -
S 3 Y E tpp® t3Z20 t§Z +2z2 *vie +5£3"'7le"/
- 4 - Z -2 J -3 —t

=y tzg +zE +t 32 +he

= 4 2 4801 v BSlh2] + 350-5] < ASLev]

DTFT (‘a/w/q/,‘on.r[;//ous #'e’Sdme approack as  Z- Fodns dogm

o N ) o) 1 -)%w - -2
)’(c’.“)‘(s*ge) *363‘)(/*é(3)“ +—‘§€J2)
W \-__________/V\_.f

/*(ej'") x(é"‘)
.4 1oge Lz 2w 3w 5w
= 3+£C) +77E€J 4:’/@) +,J‘ze)v
Y 4 .
1 &5 8(n] wd  xfn-a] «Fs TV N(Iv)

& ’blnl : é + éS[n—/] + -,7’2 S[h,zj +¢il é\[""ﬂ + 4 S[n‘—_‘/_]



prust
Rectangle

prust
Rectangle


w MATLAB

x=[1 o5 oos];

h Z[VB ‘/3'. 1/3_])'

X< 4(e5); A
B Prt(hs);

(= HEX

y=ith(v); -

;P+ I:/:T Qr //;7€a__r Con yo/uf:a\



prust
Rectangle


	DFTresolution.pdf
	Table of Contents
	
	N = 10 case
	Zero pad N = 10 case to 100 point DFT
	Note: Do not recompute x[n]!
	N = 100; recompute x[n]
	N = 1000; recompute x[n]

	EE3221.HW6Solution.pdf



