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Linear Time-Invariant Systems

"O}yO@ p} wLD m p}=i l} ?r=k QO =Q x]w@ Qt |=yOm w O}yO@ s=Hv= Matlab QO =Q Q} R |=yu} QtD

u}= |HwQN R= "OwQ|t Q=mx@ “xOW |Q=OQ@xvwtv” u=tRfflxDUUo p=vo}U wO uWwrwwv=m |x@U=Lt |=Q@Matlab QO conv QwDUO “1
|xQwO QO =Q ‘@=D |HwQN CU= |i=m Q=m u}= |=Q@ "OQm xO=iDU= R}v u=tRfflxDUw}B |=yp=vo}U uWwrwwv=m u}tND |=Q@ u=wD|t ‘@=D

"OQm ?Q[ |Q=OQ@xvwtv ?w=vD
=Q Q} R |OwQw x@ sDU}U u}= MU=B "CU= xOW xO=O h(t) = 1

4
(e−2t

− e−t) |x@ Q[ MU=B =@ u=tRfflxDUw}B LTI sDU}U l}
"“O} Q}o@ Q_v QO RDQywr}m 200 =Q |Q=OQ@xvwtvTv=mQi” O}vm sUQ w xOQm =O}B

x(t) = cos(t)u(t)

deconv QwDUO R=” O}@=}@ =Q sDU}U u}= |x@ Q[ MU=B "CU= y[n] p=vo}U x[n] |OwQw x@ u=tRfflxDUUo LTI sDU}Ul} MU=B “2
"“O}vm xO=iDU= Matlab QO

x[1:4] = [1, 8, 4, 5]

y[1:7] = [4, 38, 66, 61, 46, 14, 5]

xm CU= “C@=F ?}=Q[ =@ |]N |r[=iD CqO=at” LCCDE sQi ’u=tRfflxDUUo LTI |=ysDU}U |}=tvR=@ |=ysQi R= |m} “3
%Ovm|t u=}@ Q} R CQwYx@ =Q |HwQN w |OwQw |x]@=Q

M
∑

k=0

aky[n − k] =

N
∑

m=0

bkx[n − m], a0 = 1

u; QO xm OwW|t x�=Q= filter(a,b,x) QwDUO =@ Matlab QO pOt u}=

a = [1, a1, . . . , aM ], b = [b0, b1, . . . , bN ]
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u; QO xm
x1[n] = −x1[n − 1] + x[n] + 2x[n − 1]

x2[n] = −3x2[n − 1] − 2x2[n − 1] + x1[n] + 2x1[n − 1]

h3[n] = 2δ[n − 1]

h4[n] =

(

1

3

)n

(u[n] − u[n − 10])

stem QwDUO R= xO=iDU= =@ w O}@=}@ x[n] |OwQw x@ =Q h1 sDU}U MU=B filter QwDUO R= xO=iDU= =@ w x}rw= uwmU ZQi =@ “hr=”
"O}vm sUQ =Q u;

"O}vm sUQ =Q “x5[n] p=vo}U” sDU}U |}=yv |HwQN “?”
"O}vm sUQ w O} Qw; CUOx@ impz QwDUO R= xO=iDU= =@ w x}rw= uwmU ZQi =@ =Q |rm sDU}U |x@ Q[ MU=B “G”

‘H=Qt
[1] M.N.O. Sadiku, W.H. Ali, Signals and Systems: A Primer with Matlab, CRC Press, 2016.
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