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fo = cos( 2*pi*x*n/16 ); W Re e et e ]
fs = sin( 2*pi*x*n/16 ); . . . . . .
lc = cos( 2*pi*1x*n/160 ); Wy 6", Re o ° T e et T
x(n) [& Wy 12 (1/N) X(k) Is = sin( 2*pi*Ix*n/160 ); .. e e .. e .
subplot(16, 2, 2*n+1); Wy 7", Re o [ . 1 . — ¥ ° . I . °
DEHEFITTRLEDEZLD, stem(x10, fe,'" ); N N, N NI N, N NI NI, B N A A A AN
hold on; Wy ¥, Re » » » » - - -
plot(Ix, Ic, 'r'); . P . . . . .
hold off; Wy ", Re [ . 1 . p—

N Xk & x()l= Wy D pisofly T S S S S S SRS S
AR E NS LB A subplot(16, 2, 2*n-+2); . . e . . e e . . .
SRENEFEERTNSH. . e e

stem(x10, fs,"."); Wyln Re  * e » T I

ERLTLS, hold on

Wy

plot(Ix, 1s, 'r"); .
hold off; Yot R . P N I o * . o °
axis off; NoT.Re L N . o P

. is([0 160 -1 17); S S
MRS TREASR L EAE IS, st D Wk e ce

t 4 L . . hd ? 3 . L hd
~15
Wy Bn,Re % e o e e e e




£(0)
F

FQ)|

F(3)

f(0)

VAORES!

@) 4

)

BERY 7 —) TE - B R D ITHIREC

0
j_i,, f0)) (1 L 1) f(0)
S VAR I R A A VG
Tl @) |rowlowd o owl | f©Q)
187
T\ S@) \wlowe o wl N fG)
0
o |[[F(0) 11 1 1 Y F(0)
1; FO | 1|1 w w2 w2 | FQ)
S FQ| 41 wRowt oW | FQ)
FENE@) wE we we EQ)
14

5l : 5672/ N )LADDFT
IRIE & GI4E

stem( abs(fr), "."); axis( [1, 32, -5, 10]); grid;
stem( angle(fr), "."); axis( [1, 32, -4, 4 ]); grid;
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rect

Re[DFT(rect)]

Im[DFT(rect)]

rect([1:32]) = 0
rect([1:6]) = 1;
stem( rect,
r = fft(rect);

stem( real(fr),

stem( imag(fr), "'

") axis([1, 32, -2, 21); grid;

'"); axis([1, 32, -5, 101 ); grid;

); axis( [1, 32, -5, 101 ); grid;
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stem(rect, "' ); axis( [1, 32, -2, 2] ); grid;
fra = [fr([17:32]),fr([1:16])];

x32 =[-16:15];

stem( x32, abs(fftshift(fr)), "." );

axis( [-16, 15, -5, 10 ] ); grid;

stem( x32, abs(fra), ".");

axis( [-16, 15, -5, 10 ] ); grid;
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ring = wavread('ring.wav');
=== ri = ring([1:128]);
B = plot(ri ); axis( [1, 128, -1, 1]); grid;
15'] 2 . E FI:I 1|=| -5 0) D FT stem(ri, "."); axis( [1, 128, -1, 1]); grid;
fri = fft(ri);
stem( abs(fri), ." ); axis( [1, 128, 0, 15]); grid;
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>> angle( fri(16) )

2.7592
>>c16a=cos(2* pi * 15/ 128 * [1:128] + 2.7592 ) * 0.5;
>> plot(c16a, 'r' );
>> hold on;

plot( 20*log10(abs(fri)) ); axis( [1, 128, -50, 30 ] ); grid;
T

>>stem(ri, " ); axis( [1, 128, -1, 1]); grid;

>> hold off;

>> angle( fri(20) )

ans =

1.1151

>>c20a =cos(2* pi * 19/ 128 * [1:128] + 1.1151 ) * 0.5;
>> plot(c20a, 'r' );

x() 20 40 60 80 100 120 >> hold on:

! >>stem(ri, "' ); axis( [1, 128, -1, 1] ); grid;
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20log10JX(k)|

ri80 = ri([1:80]);

stem(ri80, "."); axis( [1, 128, -1, 1]); grid;
ri80([81:128]) = 0;

stem( ri80, " ); axis( [1, 128, -1, 1] ); grid;

fri80 = fft(ri80);

stem( abs(fri80), ' ); axis( [1, 128, 0, 151 ); grid;

x = [-64:63];
stem( x, fftshift(abs(fri)), "." );
axis( [-64, 63, 0, 15] ); grid;
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xi =[0:127]*79/127 + 1;

15“ 2 - ;‘::u 1; =5 0) D FT ipr= ir;lterp')j( ri80([1:80]), I );

stem( ipr, '."); axis( [1, 128, -1, 1]); grid;

7"—=$1tm ,Eﬂéﬁmﬁé axis( [1, 80, 0, 15] );
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— fipr=fft(ip_r); o o
15'] 2 F=|I:=l 1= -'? 0) D FT f:;z%(‘(;:ég;é)’, ifji(,);lxlls( [1,128, 0, 15] ); grid; ?}E E% E J‘Aﬁ
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o RIIRNDIES x,(n) & x,(n) DFEDDFTIE.

Y(k) = DFT{x,(n) - x, (n); = ;{g X, (m)X,, (k- M)}PN (k)

=L X, (k) & X, (k) B HADTHERTEABEHK LD
(¢g=1,2)ThY.

X, (k)= DFT{x, (n)}
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