Signals and systems : Tutorial 1

SIGNAL AND SYSTEM : TWTORIAL : LETS MAKE S\GNALS EASY

Wovk Sheet I: Amad Bilal

Shovld | Take

this fuforial 2

This tutovial is for evevyone , who needs basic concepts of siguals and theiv opevations,
especially veqavding to

SHIFTING
SCALING
FLIPPING
ADD\TION
SUBTRACTION
MULT\PLICATION

Hmmm . 0k 30 What do
| need 10 know aoovt
s’\gnajs on the firsr placa.
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Signals and systems : Tutorial 1

The fivst thing we need to know about signal is that , theve ave two type of basic
signals : Continuous Signal and Discrete Signals vepresented by ¥(t) and ¥(n).

G : How can | diffeventiate between them

Avs © \ts very easy . X(t) is a sigual that is defined oveyr evevy point , and ¥ln] is a
signal that is defined only on v values.
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¥(t) ¥(w)w= -5,~4,-3 to + B

Convert the above Continuous signal to Discvete time sigwal

Remember the Difference
between x(t) and x(n).. “warna
saray number gaye “. Now lets do
exercise 1.
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Signals and systems : Tutorial 1

EXERCISE | : The Contivuous and Discreete Signal

Wnit Step
u(t) and u(,vx]

Have value of |, and is defined from 3evo to positive infinity
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Ramp Functon

V(t) and vin]

Valug of signal increases as we move forwavd along t ov w axis
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S(t) and 3(n)
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So is it this all .. \s this
Wow Signals ave

vepvesented...

Ummm.... Not veally, these weve just type of signals. Fov looking in to how a
signal is vepresented we , ave to 4o through the following points and keep
them in mind.
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Signals and systems : Tutorial 1

Signal Representation
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Lets Wave a look at this signals and obsevve it

. The signal exist between 0 and 0.l
2. The amplitude of signal is 155

So vemembeyr, theve ave two impovtant pavameters to sketch the sigual

o Hovizontal axis > defined by t ov n
e Vevtical axis > Amplitude value > defined by ummm lets say A

Sketching Signal : Tip of Century : Remember

= /]
i
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Signals and systems : Tutorial 1

Exevcise 2 : For a signal X(t) and ¥ln] dvaw Ax(t) and Axln] where A= 2, -
1,2
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Signals and systems : Tutorial 1

Time Shifting

Shifting is Done when signal is moved left ov vight , along ¥ axis for making
delay oy advance :

Remembeyr the following Rule

(t+T) ()

Movesignal this side if there is

Move Signal this side if
- T shift to be given

there is + T shift given

DELAY

Advance

-6 -5 4 -3-2-1 012 3 4 5 6

| don’t think so | will remember this.....Its
to hard to remember

3
) No Problem , | kvow Wiow to make you vembey it.
Why don t you dvaw the above diagram youvself
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Exevcise Fov a signal ¥(t) and xln] dvaw x(t12), ¥ln+2]), ¥(t-4)xIn-4]
¥(t-3),x(nt3)
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Fov a sigwal \((t’) and ¥In] dvaw 2\[({:1’2), 2¥In+2]
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Remember, these directions of

moving T are only true , if tis

positive

eflection

Reflection is simply £lipping the signal avound O
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Simple as that.. .. .. .Now Reflect the following Signals
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Write down signal Expression for Following , ift ¥(t) is
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Time Shifting When t/v is negative

Do you vemembeyr the diagram , of time shifting, when t was positive. Label

it again

- -5 -4 -3 -2 -1 0 1 2 3 4 5 6

% So what the big deal ,if t is with n@

Hmmm. . . Well vot a big one . We just have to vemember few vules. -t
means that sigual is veflected/folded, and than is shifted . So aftev
veflecting signal , the divection for time shifting will be changed

signal will move T times Signal will move T times this
this side if we have [-t-T) side if we have (-t+T)

6 -5 4 -3-2-1 0123 45 6
WHEN t IS NEGATIVE e.g. (-t £T)
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Example : Solve fov x(t), sketch ¥(~t-2), ¥(-t+3)

= P o bR KGN
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Remembey : Always Follow the ovdev --- Fivst Reflection than shifting
Stetching x(-t-2)

Step | : Sketching ¥(-t)

il =N -0 |
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Step 2: Sketching x(-t-2)
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Signal will move T times Signal will move T times this
this side if we have (-t-T) side if we have (-t+T)

6 -5 4 -3-2-1 0123 45 6
WHEN t IS NEGATIVE e.g. (-t £T)
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Do Pavt Two Youv self
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Write an Expression for Wln] such that the expression vepresemts the

following signal
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Signals and systems : Tutorial 1

For a givew signal X(t) dvaw 2x(t+2), ~Ix(~t-2),05¥(-t+3),2x(~t-2)
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Signals and systems : Tutorial 1

\¢ vln] vepresents vamp function , than dvaw vint2],-vln], -vl-v], -vl-n-2]
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Scaling :

Time scaling compresses ov dilates a signal by multiplying the time vaviable
by some quantity. \f that quantity is greater than one, the signal becomes
navvowey and the opevation is called compression, while if the quantity is
less thawn one, the sigual becomes widev and is called dilatiow.
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f(t) f(at) f(at)

T /‘b
| /\ < ) / } S | /\>
a>1 a<l
compression dilation

Hain 11! Yeh Dilation kahan s@

Hmmm  Well dilation is another name fov signal

eXpansion

So few things to be remembered

A is always greater then 0 and can be adl (QovaneSSiom) ov a<l (e\(pomsiovx)

Golden RULE

Always yemembey , Pevform Reflection fivst , than shifting and thawn
scaling . Never change the ovdey .

A simple vule of fov scaling is that what ever your time limits ave, just
divide the with the value of alpha , to get new signals

So if | have a signal X(t) and | scaled it to ¥(2t). What will Wappen
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Again if | Wave a signal ¥(t) and | scaled it to X((1/2t). What will happen

X(1/2t)> x(0.25t) so alpha is 0.25
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As pev vule : dividing alphia with our signal limits
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Quick Recap Exercise

For the Given Si{jvm\l dvaw
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Draw u(t-2), W (£+1),2u(t-1), v(t+2)
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For the following signal s((t) and \(Z(t) Draw
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05x(t), 0.5x(2t)
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Wellis it all....
Ummm  Nops , you will forget all of this ,
if you wont do the example practice is
Dy SK Wusnain Book . 5o do 4o thvough
them at least 10 of them
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