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ECE301 – HW2
Time Invariance

Time invariance means that the output will be identical except for time delay, whether we apply the input now or T (seconds) later.
In other word, if the input is x(t) and the output is y(t), then  x(t-T) implies y(t-T). Thus, the system is time invariant since the output doesn’t depends on the time of the input. An Example, if the input is shifted by t0, the output would also shifted by t0.  
Examples 1:

y [ n ] = x [ n – 2 ]


x [ n ] (                              g [ n ] = x [ n – n0 ] (               (Z1 [ n ] = g [ n -2 ] = x [ n – n0 – 2 ]         

x [ n ] (              y [ n ] = x [ n – 2 ] (                            (Z2 [ n ] =  y [ n – n0 ] = x [ n – n0 – 2]

As we can see, Z1 [ x ] = Z2 [ x ]   so it’s time invariant.
Example 2:

y [ n ] = x [ 3n ]


x [ n ] (                              g [ n ] = x [ n – n0 ] (               (Z1 [ n ] = g [ 3n ] = x [ 3n – n0 ]         


x [ n ] (              y [ n ] = x [ 3n ] (                            (Z2 [ n ] =  y [ n – n0 ] = x [ 3(n – n0) ]

As we can see, Z1 [ x ] ≠ Z2 [ x ]   so it’s not time invariant.
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