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1.27 Prove that the following system is linear:
n
yln] = X aix[n — i]
i=0
where the coefficients a; are constants.

First, check to see if y[n] is additive:

For input x;[#], yl[n]=2ai x[n—i] .

i=0
For mput xz[n], v,[n] Za x,[n—i] .

For input x;[n] + x2[n],

y[n]= Zn:al. (xl[n —i|+x,[n —i]) = Zn: ax[n—il+ax,[n—i]

= Zn:ai xl[n_i]+zn:ai x,[n—i]=y[n]+ y,[n]

= y[n] is additive.

Next, check to see if y[n] is homogeneous:

For input ax[n], y[n] Za ax[n—z Z axn—il=ayln] .

= y[n] is homogeneous.

Since y[n] is additive and homogeneous, the system is linear.




