2.4 MATLAB Laboratory Experiment on Signals

Purpose: This experimentintroducesthe graphicalrepresentatiorof commonsignals
usedin linear systems.Time shifting, time scaling,signaladdition,andsignalmultiplica-
tion will alsobe demonstratedlt is importantto emphasizehat signalsare mathematical
functions—thusthe signal operationggivenin the following areknown from calculus.

Part 1. Use MATLAB to plot the following continuous-timesignalsin the time
interval ¢ € [—10 10].

1. u(t) (unit stepsignal), u(t — 3), u(t —5).

2. pe(t) (unit rectangulampulse),ps(t — 3), ps(t + 5).

3. r(t) (unit rampsignal), 7(t — 3), r(t +5)

4. A4(t) (unit triangularpulse), A4(t — 3), Aa(t +5).

Part 2. Plot approximationsof the impulsedeltasignal andthe sinc signal.

5. Plot an approximationfor §(¢) (impulse delta signal). Hint: §(¢) can be
approximatedoy a rectangulampulse of width = and amplitudel/r whenr — 0. Take
T = 0.3,0.2, 0.1.

6. Use sinc(t) = sin(wt)/xt with t=-5:0.1:5; t=-15:0.1:15;
t=-30:0.1:30. The sinc signal can be obtained as sinc(tf) = sin(wt)./nt.
(Note that the operation./ standsfor pointwise division.) MATLAB also has the
built-in function si nc. To getinformation aboutany MATLAB function, type hel p
function nane; in this casetype hel p si nc.

Part 3. In this part, we demonstrat¢ime scalingandtime shifting operations.Plot
the signalsgiven in the following. Taket =0: 0. 1: 6. 28.

7. y1(t) = sin(t),y2(t) = sin(2t), ys(t) = sin(5t). Plot all threesignalsin the
samefigure. Useplot (t,yl,’ o' ,t,y2, ' —,t,y3).

8. sin (4(t — 1)), sin (2t — 3). Explain the figuresobtainedin (7) and (8).

9. e~ %sin(at) for « = 0.5,1,5. Use * as pointwise multiplication. Commenton
the effect of time scaling.

Part 4. Somesignal operations.Plot the following signals.

10. u(t) + r(1).

11 po(t) + As(?).

12. cos (5t + sin (2¢)). Expandthetime axis suchthatit includesonesignalperiod.

Part 5. Calculateand plot the following discrete-timesignals.

13. ulk —1], r[k+2].

14. rl—k — 1] * u[k — 2

15. (—0.5)"ulk — 2] % u[—k + 10].

Submitareportcomposeaf fifteenfiguresfor fifteen problemsand,whererequired,
commenton the resultsobtained.



