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Representasi Sinyal

* Grafik (Graphical Representation)
* Fungsional (Functional Representation)
e Tabel (Tabular Representation)

* Deret (Sequence Representation)
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* Grafik (Graphical Representation)

x(n)

" n = integer (bilangan bulat) -co<n<w
" x,(t) 2 x(n)=x,(nT), T = perioda sampling

" x(n) = sinyal ke-n



* Fungsional (Functional Representation)

(

1, n=0,-13

2, n=1 -2
K= -1 n=2

0, nlainnya

.

* Tabel (Tabular Representation)




* Deret (Sequence Representation)

» Deret dengan durasi tak terbatas

x(n) ={ 2.-12-12-1---

\—

» Deret dengan durasi terbatas

x(n)=12,1,1,2,-1,1}



Sinyal-sinyal Dasar

= Unit impuls sinyal
= Unit step signal

= Unit ramp signal

= Exponential signal
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* Unit impulse signal
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* Unit step signal
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* Unit ramp signal
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* Exponential signal (a nyata)

Xx(n)=a"
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Klasifikasi Sinyal

= Sinyal energi

= Sinyal daya

= Sinyal genap (sinyal simetris)

= Sinyal ganjil (sinyal antisimetris)
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* Sinyal Energi dan Sinyal Daya

Energi dari sinyal x(n) — E-= Z‘X(n)‘z

N=—aC

Bila E terbatas (0 < E < oc) == x(n) = sinyal energi

D i si P=1Ilim X(Nn
aya dari sinyal x(n) — NS 2N +1 4 Z‘ ( )‘

N , 1
= 3"|x(n P = | E
ZN‘ W — N 1

Bila P terbatas dan #0 — x(n) = sinyal daya



Bila x(n) adalah sinyal periodik :

x(n+N)=x(n) =2 N =perioda

X(n)=Asin(2z f, N) — f = IEI
1 N—
Daya dari sinyal x(n) =— — > [X(n
y y = Z_:\ (n)[

P terbatas :

Sinyal periodik = sinyal daya



* Sinyal Genap (Simetris)

X(—n) = x(n)




* Sinyal Ganjil (Antisimetris)

X(—n) =—x(n)

$-q-3-2 0

® © - @7 —1—p—e @

(11
.

| ©

L |




Bila x(n) adalah sinyal sebarang :

X, () = %[x(n) +x(-n)]

X,(-n) = %[x(—n) +x(M)] =, (n)

X.(n) adalah sinyal genap



X, (n) = %[x(n) ()]

X, (=) = %[x(—n) —x(n)] =, (n)

X, (n) adalah sinyal ganjil

Xe (N) + X, (N)
— %[x(n) + X(=n)]+ % [x(n) —x(=n)]
~ x(n)



Operasi-operasi Sinyal

" Time delay (pergeseran waktu)
" Folding (pencerminan)
" Time Scaling (skala waktu)

PROGRAM SARJANA FAKULTAS TEKNIK

(Undergraduate 'Program of Engineering Sc“hodi)u—



* Time Delay
y(n) = TD, [x(m)] all

:X(n—k) _—*_.—’T: 2 l'l':)l 2

y(n) = TD,[x(n)]=x(n-3) - o

y(0) =x(0-3) =x(-3) s
eIl

X(n) digeser ke kanan 3 ""‘*“"“]"_T.I—;. TS il

y(n) =TD_,[x(n)] = x(n +2)

y(0) = x(0+2) = x(2) e
y(1) =x(1+2) =x(3) xllH “W -

X(n) digeser ke kiri 2 - ’T" S—4-3-2-10 1 2




* Folding

y(m) = FOlxm]=x(-n)

y1(n) = FD[x(n)] = x(-n) kb

y(@) =x(-1) =2

y(=1) =x(1) =1 |

X(N) dicerminkan sumbu vertikal _I_LLM

yo(n)=TD_, [yl(n)] 4321 012 3 4
=TD_p[x(-n)] v

= X(-n—(~2)) = X(-n +2) ul
x(n) dicerminkan, kemudian | ‘ I | | |+

digeser ke kanan 2 satuan 2-1012 345



* Time Scaling

y(n) = x(un)
y(n) = x(2n)

Contoh :

y(0) = x(0)
y(d) = x(2)
y(=1) = x(=2)
y(=2) = X(-4)

... dst




Contoh Soal 1

Diketahui suatu sinyal diskrit yang didefinisikan sebagai :

(

—n, -2<n<-1
X(nN)=<n-1 0<n<3
0, n lainnya

.

Gambarkan :

a. x(n) b. x(-n-2) c. x(-2n+4)



Jawab :

a. i
-—n, —2<n<-1

x(n)y=yn-1, 0<n<3

0, n lainnya

e




b. Gambarkan X(—N—2)

Cara 1. operasi sinyal

x(—n—2) = x(—(n+2))

v

cerminkan

geser ke kiri 2 satuan

cerminkan

geser ke kiri 2 satuan
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Cara 2. perhitungan

y(n) = x(-n-2)

y(-5) = x(~(-5)-2)=
y(-4) =x(2) =1
y(=3)=x(1) =0
y(-2) =x(0) =-1
y(-1) =x(-1) =1
y(0) = x(-2) =2

X(3)=2

i

-2 -1

Y@ = x(-1)=0
Y(2) = x(~4) =0




c. Gambarkan X(—2Nn+4) K
Cara 1. operasi sinyal | j l
X(—2n + 4) — X(I 2(” i 2)) 3 ! h 0 I 2 3
cerminkan l geser ke kanan 2 satuan .
kompresi 2x x(-2n)
12
kompresi 2x ‘ - n

geser ke kanan 2 satuan




Cara 2. perhitungan

y(n) =x(-2n+4)

y(@) =x(-2.1+4)=x(2)=1
y(2) =x(0)=-1

y(3) =Xx(-2) =2




Contoh Soal 2

Diketahui suatu sinyal diskrit sebagai berikut :

x(n)

a. Gambarkan bagian genap dari x(n)=x.(n)
b. Gambarkan bagian ganjil dari x(n)=x,(n)

c. Jumlahkan kedua bagian ini, apakah sama dengan x(n)?



2 0 3 4
®-1
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12
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X, (n) = [x(n)+x< J) 4o () = [x(m) = x(-1)]

Xo(n)
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e (N) + %o (N) = X()



Contoh Soal 3

Gambarkan sinyal-sinyal berikut :

a. x(n)=-u(-n-1)

b. x,(n)=u(n)-u(n-2)
c. Xg(n)=u(n+2)-u(n-1)
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x1(n)=-u(-(n+1))
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