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Linear Time-Invariant (LTI) Systems

"O}@=}@ =Q y[n] = x[n] ∗ h[n] uWwrwwv=m ’Q} R |=yp=vo}U CiH R= l} Qy |=Q@ “1

%Ov=xOW xO=OV}=tv Q} R pmW QO h[n] w x[n] “hr=”

x[n] = u[n + 4] − u[n − 1], h[n] = 2nu[2 − n] “?”

"O}@=}@ =Q y(t) = x(t) ∗ h(t) uWwrwwv=m ’Q} R |=yp=vo}U CiH R= l} Qy |=Q@ “2

x(t) = e−tu(t + 1), h(t) = e2tu(−t) “hr=”

%Ov=xOW xO=OV}=tv Q} R pmW QO h(t) w x(t) “?”

|ra =ysDU}U u}= R=l}s=Om O}vmXNWt "CU= xOt; LTI sDU}U OvJ |xDUUo u=tR =} xDUw}B u=tR |x@ Q[ MU=B ’Q} R QO “3
%O}yO K}[wD =Q OwN MU=B "CU= Q=O}=B l}s=Om w

h[n] = 2nu[3 − n] “hr=”

h(t) = u(1 − t) − 1
2e−tu(t) “?”

h[n] = [1 − (0 99)n]u[n] “G”

h(t) = e15t[u(t − 1) − u(t − 100)] “O”

%CU= xOW h}YwD Q} R p}Uv=Qi}O |xrO=at =@ sDU}U u}= "O}vm ZQi x}rw= uwmU \}=QW =@ =Q LTI sDU}U l} “4

y[n] −
1
2y[n − 1] = 2x[n] − x[n − 2]

"O}@=}@ ’CU= xOW xO=O u=Wv Q} R QO xm |=|OwQw x@ sDU}U MU=B
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%O}vm xHwD ’CU= xOWXNWt Q} R pmW QO h2[n] w h1[n] OL=w |x@ Q[ MU=B =@ xm LTI |=ysDU}U xawtHt x@ “5

%s}W=@ xDW=O =Q Q} R C=aq]= xm O}vm ZQi

w h2[n] = δ[n] − δ[n − 1] ˆ

"OW=@ x[n] = u[n] − u[n − 2] |OwQw ˆ

%CU= xOW xO=O Q} R CQwY x@ y[n] |HwQN ’CQwY u}= QO

"O}@=}@ =Q h1[n] ’C=aq]= u}= =@

Cra x@ w Ovt=v|tVr=w ‘@=wD =Q =yv}= "O} Q}o@ Q_v QO LTI sDU}U xU |x@ Q[ MU=B =Q Q} R pmW QO h3(t) w h2(t) ’h1(t) “6

=@ u=wD|t w CU= Q_=vDt Ctqa Q}}eDl} =@ =yvD =yv; R=l} Qy QO ?Q[ pta uwJ R}v w |k]vt |=yQ=Ot =@ u=WDN=U |oO=U
"OvQ=O |O=} R C}ty= ’O=O s=Hv= =Q u; C}a[w Q}}eD |=yO}rm
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%O}vm sUQ w xOwtv ?=NDv= Q} R C=YNWt =@ =Q x1(t) u=tR QO xDUw}B p=vo}U l} “hr=”

"OW=@ |k}kL x1(t) »1“hr=”
"x1(t) = 0 s}W=@ xDW=O ’t > 4 =} t < 0 Q}O=kt s=tD |=R= x@ »2“hr=”

"|x1(t)| ≤ 1 s}W=@ xDW=O ’t ≥ 0 Q}O=kt s=tD |=R= x@ »3“hr=”
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"OW=@ nQR@ umtt |xR=Ov= =D t = 4 QO y1(t) = x1(t) ∗ h1(t) Q=Okt »4“hr=”

y3(t) = x3(t)∗h3(t) w t = 4 QO y2(t) = x2(t)∗h2(t) xm |wLv x@ ’O}vm Q=QmD x3(t) w x2(t) |=Q@ =Q “hr=”CtUk “?”
"OvwW st} Rm =t t = 4 QO

Q=Okt “G”
yij(t) = xi(t) ∗ hj(t), i 6= j

"O}@=}@ i, j = 1, 2, 3 |=R= x@ =Q t = 4 QO
uOW st} Rm =t |=Q@ u; |x@ Q[ MU=B =Q} R ’Ovt=v|t xi(t) p=vo}U j@]vt QDr}i =Q hi(t) |x@ Q[ MU=B |=Q=O sDU}U

"CU= xOW s}_vD xi(t) |=R= x@ p=vo}U |HwQN

#CU= sRq |=xrY=i xJ QO x(t) uDUv=O y(0) u}}aD |=Q@ "O} Q}o@ Q_v QO Q} R pmW |x@ Q[ MU=B =@ =Q LTI sDU}U l} “7

1 2 3 4 5 6−1−2−3

1

t

h(t)

Prepared by Kazim Fouladi <kazim@fouladi.ir>, Spring 2018 “1396 uty@ 11” 3 R= 3 |xLiY


