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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 



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:

<latexit sha1_base64="8o/IjqStjer848fJan+MZB6XRfg=">AAACT3icfZFNSwMxEIaz9bP1a9Wjl2ARtkjLrhT1IohePFawVmhryabZNjSbXZJZcVn6D73ozb/hxYMipnUFv3AgzMM7M0zyxo8F1+C6j1ZhZnZufmGxWFpaXllds9c3LnWUKMqaNBKRuvKJZoJL1gQOgl3FipHQF6zlj04n9dYNU5pH8gLSmHVDMpA84JSAkXp2kDpQOepwCb2salIA6fg6280J3zodIEkFDx2oflB/kv4b+GwcOl8GenbZrbnTwL/By6GM8mj07IdOP6JJyCRQQbRue24M3Ywo4FSwcamTaBYTOiID1jYoSch0N5v6McY7RunjIFLmSMBT9etERkKt09A3nSGBof5Zm4h/1doJBIfdjMs4ASbpx6IgERgiPDEX97liFERqgFDFzV0xHRJFKJgvKBkTvJ9P/g2XezVvv1Y/r5ePT3I7FtEW2kYO8tABOkZnqIGaiKI79IRe0Kt1bz1bb4W8tWDlsIm+RaH4Dnxos4w=</latexit>
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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) 



Questions?


