E2.5 Signals & Linear Systems

Tutorial Sheet 2 — Introduction to Signals & Systems

Consider a discrete-time signal x[n], fed as input into a system. The system produces the discrete-time output
y[n] such that

_|x[n], neven
yinl= {0, nodd

(i) Isthe system described above memoryless? Explain.

(ii) Is the system described above causal? Explain.

(iif) Are causal systems in general memoryless? Explain.

(iv) Is the system described above linear and time-invariant? Explain.

State with a brief explanation if the following systems are linear/non-linear, causal/non-causal, time-
invariant/time-varying.

() yInl=x[n]-x[n-1]

(i) yIn]=sgn(x[n])

(i) y[n]=n?x[n+2]

State with a brief explanation if the following systems are linear/non-linear, causal/non-causal, time-
invariant/time-varying.

(i) y(t) = x(t) cos(27f ,t +¢)

(if)  y(t) = Acos(27f ,t + x(t))

t

(i) y@) = [x(6)ds
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(iv) () =x(2t)
V) y®O=x(-1)

To understand better the periodicity properties of a discrete-time sine function, write an M-file in Matlab that
generates the function y = cos(2zfyn) where n=01,...,.50 and f, is arbitrary, then plot the function using

either ‘plot’ or ‘stem’ commands.



