2NMOTO KoL ZUCTHHOTA

DFT

1. PllopuAlwtng
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MNapadeypa

* Na urtoAoyiotei n KUKALkn ouveAién twv akoAovdiwv
x[n]={1,0,2.5,1.5}
y[n]={1,1,0.5,2]
Avon
Kataokeualw TNV KATOTITPLKA TNG ¥, (m) = y((—-m)),
Y(0)=x((0) =1
V(D =1((=D)y =»3]=2
Vi (2)=y((=2))y = ¥2]=0.5
Vi3 =2((=3)y =)1]=1




Mapadelypa

Kataokeualw TNV KATOTITPLKNA TNC
x —{1,0,2.5,1.5)

Vi = 11,2,0.5,1}
Z[0]=1x1+0x2+2.5x0.5+1x1.5=3.75

x — {1,0,2.5,1.5}

Vi (m—=1) = {1,1,2,0.5}
z[1]=1x14+0x1+2.5x2+1.5x0.5=6.75
x — {1,0,2.5,1.5}

Vi (m—=1) —{0.5,1,1,2}
z[2]=1x0.54+0x14+2.5x1+1.5x2=06



Mapadelypa

Kataokeualw TNV KATOTITPLKNA TNC
x —{1,0,2.5,1.5}
Vi = 12,0.5,L1}
Z[3]=1x2+0x0.5+2.5x1+1x1=6

Y UVOALKQL




Mapadelypa

* Na unoloyiotei n ypauuikn ouvedién twv akoAdovGiwv
x[n]={1,0,2.5,1.5}

y[n]={1,1,0.5,2}

Avon

Kataokevalw TL¢ emauvénUeveg akoAouBieg pexpt unkog 2N
x,[n]={1,0,2.5,1.5,0,0,0,0}

y.[n]={1,1,0.5,2,0,0,0,0}

YrtoAoyl{w TNV KUKALKN TouC cUVEALEN. Kataokevalw tnv
KOTOTTTPLKN

Ve(s) (m) = y((=m)),y



Mapadelypa

Ve (0)=2((0)y =1
Ve =0
Veis(2)=0

Ven(3) =0

Ve (4 =0

Ve (s) (5)=2
Veis(0)=0.5

Ve(s) (7)=1



Mapadelypa

Kataokeualw TNV KATOTITPLKNA TNC
x — {1,0,2.5,1.5,0,0,0,0}

Vi = 11,0,0,0,0,2,0.5,1}

z[0]=1

x = {1,0,2.5,1.5,0,0,0,0}

Vi = 11,1,0,0,0,0,2,0.5}

Z[1]=1

x = {1,0,2.5,1.5,0,0,0,0}

Vi = 10.5,1,1,0,0,0,0,2}

2[2]=0.5+2.5=3



Mapadelypa

Kataokeualw TNV KATOTITPLKNA TNC
x,— {1,0,2.5,1.5,0,0,0,0}

Vo = 12,0.5,1,1,0,0,0,0}
Z[3]=2+2.5+1=5.5

x,—> {1,0,2.5,1.5,0,0,0,0}

Vi = 10,2,0.5,1,1,0,0,0}

Z[4]=0.5%2.5+1.5=2.75
x,—> {1,0,2.5,1.5,0,0,0,0}
Vi = {0,0,2,0.5,1,1,0,0}
2Z[5]=5+1.5%0.5=5.75



Mapadelypa

Kataokeualw TNV KOTOTITPLKN TNC
x,— {1,0,2.5.1.5,0,0,0,0}

Vorsy = 10,0,0,2,0.5,1,1,0}

z[6]=3

x,— {1,0,2.5,1.5,0,0,0,0}
Yersy = 10,0,0,0,2,0.5,1,1}
z|7]=0

OL TLHEC TOU z Sivouv TN YPOUULKY) OUVEALEN TwV X Kat y!!!



Mapadelypa

 Eotw x[0]=1.5, x[1]=2.3+j0.5, x[2]=3.1-j5.6, x[3]=0.7+j2.7,
X[4]=4.6 kol yvwpiletal otL N=8 kot 0Tl OAEC OL TLHEC Tou DFT
elval mpaypatikol aplBpuot. Moleg ot 3 TIMEC TOU X TIOU
Aslmouv;

AUon

Ao tov avtiotpoipo DFT woxVe,  x[n]= LNZ_‘i X)W )"

Nn:O
KOl

1 N-1

XN —n]= %Z'm)(WN)*N‘")’“ - Y X )"

x[n]=x"[N —n]



Mapadelypa

 Eotw x[0]=1.5, x[1]=2.3+j0.5, x[2]=3.1-j5.6, x[3]=0.7+j2.7,
X[4]=4.6 koL yvwpiletal otL N=8 kol 0Tl OAEC OL TLHEC Tou DFT
elval mpaypatikol aplBpuot. Moleg ot 3 TIMEC TOU X TTOU
Aslmouv;

Avon

Apa x[n]=x"[N —n]

_n_
x[5]=x[8-5]=x[3]=0.7— 2.7
x[6]=x[8—-6]=x"[2]=3.1+j5.6
x[7]=x[8-7]=x[1]=2.3-/0.5

Quoka to x[4] elval tpaypatikog apBpoc!!! (yiati??)



Napadeypa

This problem is a simple example of the use of superposition. Suppose that a dis-
crete-time linear system has outputs y[n] for the given inputs z[n] as shown in Fig-

ure P4.1-1.
Input x[n) Output y[n]
1 xy[n] i 1 yiln]
. n . . n
-1 0 1 2 =2-1 0 1 2

¥aln

3 Ry
| )
=

o ——e

=T

[

1 x3[n] 1 yin)

n - - n

Figure P4.1-1

Determine the response ¥ 7] when the input is as shown in Figure P4.1-2.

1 x4(n)

Figure P4.1-2

(a) Express x[n] as a linear combination of x,[n], x,(n], and x4[n].
(b) Using the fact that the system is linear, determine y,[r], the response to x[n].

(¢) From the input-output pairs in Figure P4.1-1, determine whether the system is
time-invariant.
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The given input in Figure S4.1-1 can be expressed as linear combinations of x,[n],
;3[n], 25[n].

x,[n]
| ]
l n
0 1 2
|
Figure S4.1-1

(a) x,[n] = 2z,[n] — 2x;[n] + x5(n]
(b) Using superposition, y,[n] = 2y,[n] — 2y:[n] + ys[n], shown in Figure S4.1-2.

]

n

=2
Figure S4.1-2

(¢) The system is not time-invariant because an input x,[n) + x,[n — 1) does not
produce an output y,[n] + y|[n — 1]. The input x,[r] + 2,[n — 1] is x,[n] +
z(n — 1] = 2,[n) (shown in Figure S4.1-3), which we are told produces y,[n].
Since y,[n] # y,(n] + y,[n — 1), this system is not time-invariant.

x [n]+x;[n—1]=x;[n]

| ]
n
0 1
Figure S4.1-3
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Mapadelypa

Determine the discrete-time convolution of x[n] and k[n] for the following two

cases.
(a)
hin] 2qr R AR |
x[n]
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Figure P4.2-1
(b)
3e
hn]
29 )
x[n]
1
1
2
4-'—»—4—0—1—0—0—07n *—e ° n
0o |1 2 3 4 -1 0 1 2 3 4 5
Figure P4.2-2
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The required convolutions are most easily done graphically by reflecting a[n] about
the origin and shifting the reflected signal.

(a) By reflecting z[n] about the origin, shifting, multiplying, and adding, we see
that y[n] = x[n] * k[n] is as shown in Figure S4.2-1.
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Figure S4.2-1

(b) By reflecting x[n] about the origin, shifting, multiplying, and adding, we see
that y[n] = z[n] * k[n] is as shown in Figure S4.2-2.
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Figure $4.2-2

Notice that y[n] is a shifted and scaled version of k[n].
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