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Ch. 1.4. NITIMANDUFUNCTIONS
- Basic building blocks for construction & representation of other signals .
- we will begin with the Di case .
A
.
DTUnit Impulse & UnitStep Signalsefence-
a) it ImpulsUnitSample

-Defined as

Sing = 10 NEo ↑ Sens
↑ -101 2s n

exists when its argument is zeso .
- shifted sig. Strok] places the impulse at time KEE
- useful for building new signals, e.g,

x(n)= S(n) +28 (n-11+ 10 Sin-3It ...
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·- sampling Property of DiUnit Impulse .

x(n)S (n)= 21078 <n)
- Generally , x(n)8(n-no] = 4 (n7 8 (n-no) too any rotE

↑
this will be zero at n=No

· can be used to sample the value of the sig. at n=oln-n.
- Sitting property of DT Unit Impulse
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-(n8(n-x] = xqx] foo any KEE

·

MullplyinganyTsigbyaTimpubge eaaminRate hetimePulse



- the proof is by direct calculation :

& S(n-k]*Eng ... +0 -k(-1 1 - x1) + 0 - x2k+1+ ...
n=-0
- A ↑ ↑
existscat 82-1) S10T 811]
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Many = 30
N<0 Bungona1 n 0

- multiplying by unit step excates a right-sided sig.
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- Un] = S[m]
M= -A

too UK-07 ... UC-2] > 42-1] :

e.g. U1-19=5(m7 = - .. + 81-23481-1]
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for U11] > U121 , ..., UI0] :

891]e.g. 4217=E- [my-p
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intervalof 81m7 N< O intervalof 82m] n,0--- -

.......summation summation- -
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Now assume KEN=M

Uny= Snoky
limits
m =-

↑ k = n - (-0)

k= N => n +0= 0

m= NSan-k7-2 w k= N-N = 0

Equivalently ,
Many = 8(n-]
me
Unit step is the superposition of

delayed impulses (We will use lated
B
.

unit step unit impulsesig .
·
we will define T unit step first .

⑧2it Step-



- Defined as

Uct = 39 t<0 rt >0
--

O t
Ut is discontinuous at t=o

- It unit step is useful foo building move complexsignals .
- multiplying by the 25 unit step excates a night-sided sig.
- too left-sided use He !

⑯ InitImpulse-
- To define et unit impulse , let's first lookatthe

analogous selationship bew un] &89n)

=Iscedi -
- similarly,

sitt -
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- But since UHI is discontinuous at t=o, it is
not differentiable.

· move formally : 1 Mx(
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so short dusation that it doesn't
matter practically .

Sa(t) => dux()
-
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1 shoot pulse with unit asea .it Ea
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- Note:We can't plot et unit impulse like a
normat sig.
- It is useful to plot impulse by drawing
vertical assow .
· SA is an idealized pulse at t=0,
which is veryfast a very large in size -

- SC) has unit area
ISAdt-lim Sastedt e

- This is the definition of SA : We understand S()
via how it acts under integral, father than bythe
values if takes at any particular-E

181) -> areok
- As with Dis the simple graphical Intexpectation of

running integral
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- With T= tsY

M( = (81- (-dr)

= St-dr
- sampling property of CT Unit impulse

x() 81H = 410)8(t)

x() 81- t) = x(0) 8H-t-)

- sitting property of 25 unit impulse
·

Scit) It asx()8A-tdt= 2,1) I
At ↳E

-
Example

greatthe-
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- To express the sing, mathematically using unit-step.

Step 1 : Since we know S()-duct) , we may find it convenient-

dt
to find dR()/dt first .

dx(t)A
It
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Step It : Empress dist mathematically

de = 28(-1) - 38(-2)+ 281-4)
Step1 : Integrate use relation blw 5Ct)2 UCH)I

dY
x( - 128-1)di-38A-2d+28(-)

=> 24A-1)-34(-+24A-4)
chock : K12)= 2

- 3+ 0 = 1

Application
- -

- ↳T sig. is converted to DTsig. by sampling iconated
-sampling makes use of impulse toain sig , given as:

Ra*E. 8(t-ni)
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