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LTI systems
• We will focus on: LINEAR TIME INVARIANT (LTI) SYSTEMS 

•  LTI systems in time 

•  LTI systems in transformed domain (frequency domain etc.)

LTI systems

ALL type of systems



In this slides, WE WILL SEE: 

HOW to express (IN the TIME DOMAIN) 
 the output of: 
1. LTI systems in (continuous) time 

2. LTI systems in DISCRETE time 



HOW to express (IN the TIME DOMAIN) 
 the output of: 

1. LTI systems in (continuous) time 

(this is just a gentle and quick recall since you 
should know these concepts from another  
previous course…) 



HOW to express the output of LTI systems in TIME
Continuous Time   -  2 WAYS: 

• CONVOLUTION INTEGRAL: 

• LINEAR DIFFERENTIAL EQUATIONS, WITH CONSTANT 
COEFFICIENTS AND NULL INITIAL CONDITIONS:
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heq(t)



<latexit sha1_base64="+3ylgpDdc289qaYFTI84w49R0C8=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBDiJexKUI9BLx4jmIckS5iddJIhs7PrTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXEEth0HW/nZXVtfWNzdxWfntnd2+/cHDYMFGiOdR5JCPdCpgBKRTUUaCEVqyBhYGEZjC6mfrNJ9BGROoexzH4IRso0RecoZUeht0UHiclPOsWim7ZnYEuEy8jRZKh1i18dXoRT0JQyCUzpu25Mfop0yi4hEm+kxiIGR+xAbQtVSwE46ezgyf01Co92o+0LYV0pv6eSFlozDgMbGfIcGgWvan4n9dOsH/lp0LFCYLi80X9RFKM6PR72hMaOMqxJYxrYW+lfMg042gzytsQvMWXl0njvOxdlCt3lWL1OosjR47JCSkRj1ySKrklNVInnITkmbySN0c7L8678zFvXXGymSPyB87nD34UkDc=</latexit>

heq(t)





HOW to express (IN the TIME DOMAIN) 
 the output of: 

2. LTI systems in DISCRETE time 



HOW to express the output of LTI systems in TIME

• CONVOLUTION SUM: 

• LINEAR DIFFERENCE EQUATIONS, WITH CONSTANT 
COEFFICIENTS AND NULL INITIAL CONDITIONS:

DISCRETE Time   -  THIS IS A SPOILER !! 



(and null initial conditions) 





For this reason, we call 
h[n] “impulse response”.









(practical consideration)





Some additional properties 
of the LTI systems can be 
expressed as conditions 
over h[n] 
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Questions?


