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Introduction

• Definition of a System 

• Interconnection of Systems (Series, Feedback, etc.)

• Examples of Systems

• Properties of Systems
Memory (Bellek)
Invertibility (Tersi Alınabilirlik)
Causality (Nedensellik) 
Stability (Kararlılık)
Linearity (Doğrusallık)
Time invariance (Zaman Değişmezlik)

• Linear Time Invariant (LTI) Systems
Doğrusal Zamanda Değişmeyen Sistemler



Definition of a System

Continuous Time 
Systems

Sürekli zamanlı sistemler

x(t) y(t)

x(t) y(t)

x[n] y[n]
Discrete Time 

Systems
Ayrık zamanlı sistemler

x[n] y[n]



Series Systems (Cascade Systems)

x1
System 1 System 2

y1 x2 y2
x y

x2
System 2 System 1

y2 x1 y1
x y

x1 y1 x2 =y1 y2

x2 y2 y2 =x1 y1



Parallel Systems

x1 = x2 = x

y = y1 + y2

x1 y1
System 1

x2 y2

x y

System 2



Feedback Systems

x1 y1
System 1

y2 x2

x

System 2

y

x1 = x + y2

y = y1

X2 = y1



Examples of Systems
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Examples of Systems

           11111010
3
1

3
1  xxxy



n 0



y n  
1

111
x n  k 

k1

1

  1
3 x n 1  x n  x n 1  

e.g. moving average, M1 = M2 = 1



x n 



n

0



y n   ?

solution:



n 1            11110121
3
1

3
1  xxxy



n 2           
3
2

3
1

3
1 1101232  xxxy



n  3           
3
1

3
1

3
1 1002343  xxxy



n  4            00003454
3
1

3
1  xxxy



n  4   0ny



y n 



n

1

1 2

3
2

3
1

3

0

40

1

5

0

1



Examples of Systems
e.g. moving average, M1 = M2 = 1
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Examples of Systems
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Properties of Systems

• Memory (Bellek)

• Invertibility (Tersi Alınabilirlik)

• Causality (Nedensellik) 

• Stability (Kararlılık)

• Linearity (Doğrusallık)

• Time invariance (Zaman Değişmezlik)



Memory/Memoryless Systems

• A system is memoryless if for every to (no), the 
output y(t) (y[n]) depends only on the value of 
x(t) (x[n]) at to (no).
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Continuous Time:

Discrete Time:



Memoryless Systems
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