
s»}»m»L»r=w»y

p=D}H}O p=vo}U VR=OQB
1396ffl97 swO p=Ut}v

http://courses.fouladi.ir/dsp

u=QyD x=oWv=O
RQ@r=T}OQB
|vi xwQo

5 |xQ=tWh}rmD

sQ=yJ pYi

u=tRfflxDUw}B |=yp=vo}U u=tRfflxDUUo VR=OQB
Discrete-Time Processing of Continuous-Time Signals
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sDU}U |Uv=mQi MU=B "OW=@ swrat w C@=F H1(ejω) xm O}vm ZQi "O} Q}o@ Q_v QO =Q “hr=” Q} R pmW QO xOW xO=O u=Wv sDU}U “1
"OW=@ u=Um} sDU}U wO Qy |=y|OwQw Qo = y2[n] = y1[n] xm O}@=}@ |=xvwox@ =Q H2(ejω “?” Q} R pmW LTI

“hr=”

“?”

Q} R pmW QO xOW xO=O u=Wv LTI sDU}U |=Q@ “2

s} Q=O
H(ejω) = e−jω/2, |ω| ≤ π (half-sample delay).

=@ sDU}U u}= xm O}vm u}}aD hc(t) w T |=Q@ xv} Ro l} Q} R pmW u=tRfflxDUw}B p=vo}U u=tRfflxDUUo VR=OQB sDU}U |=Q@ “hr=”
"OwW pO=at H(ejω) =@ jwi sDU}U

|OwQw |xr=@vO xm |Dkw O}vm sUQ w u}}aD =Q y[n] “?”
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"CU= xOW s}UQD Q} R pmW QO xm |=xvwox@ OW=@

"y[n] = x[2n] w x[n] = xc(nT ) ’Q} R pmW QO “3

sRq T R= |Q=Okt xJ "Xc(jΩ) = 0, |Ω| > 2π(100) xm OW=@ |DQwYx@ x} Qwi p}O@D l} |=Q=O xc(t) O}vm ZQi “hr=”
xm |Qw]x@ CU=

X(ejω) = 0, π

2 < |ω| ≤ π?

#yc(t) = xc(t) s}W=@ xDW=O xm OwW ?=NDv= xvwoJ O}=@ T ′ “?”

5 ‘]k Tv=mQi l} =@ QPofflu}}=B u=tRfflxDUw}B QDr}i l} =@ sC(t) Q=Dio p=vo}U uOQm QDr}i =@ =Q s[n] |xr=@vO xm O}vm ZQi “4
’xv=iU=Dt "s}W=@ xOQw; CUOx@ “q=@” Q} R pmW j@=]t |RDQywr}m 10 MQv l} =@ pY=L |HwQN |Q=OQ@xvwtvTBU w |RDQywr}m
xm O} wW|t xHwDt =tW ,=Oa@ "CU= xOW ?} QND |U}]=vet Q=wv |wQ s[n] |xr=@vO |R=UxQ}NP s=ovy QO sC(t) Q=Dio p=vo}U
s[n] |wQ R= s1[n] uOQw;CUOx@ |=Q@ |WwQ "CU= xOQm |wQ}B “u}}=B” Q} R pmW QO xOW xO=O u=Wv Ov};Qi R= xOW s=Hv= C=}rta
C/D |=ypO@t x@ O}=@v =t= ’OW=@ xDW=O x@U=Lt |O=} R sHL Ov=wD|t =tW |WwQ "O}yO@ x�=Q= u=tRfflxDUUo VR=OQB R= xO=iDU= =@
"O}vmXNWt =Q QDr}i |Uv=mQi MU=B O}=@ ’Ovm|t xO=iDU= u=tRfflxDUUo QDr}i l} R= =tW VwQ Qo = "OW=@ xDW=O |R=}v D/C w
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ZQi xwqax@ "OW=@ x}v=F Q@ u=}O=Q 2π(250) Tv=mQi u} QDnQR@ =@ Q=Oktffl|k}kL u=tRfflxDUw}B p=vo}U l} xC(t) O}vm ZQi “5
x[n] |wQ R= =Q xC(t) CU= umtt =}; |Qw�D ^=Lrx@ x[n] = xC(n/500) Qo = "yC(t) = xC(t − 1/1000) xm O}vm

"O}vm x}HwD =Q OwN MU=B #OQm |@=} R=@

xm O}vm ZQi "OvDUy LTI |=ysDU}U sDU}U ‘@=wD H2(z) w H1(z) ’H0(z) u; QO xm O} Q}o@ Q_v QO =Q Q} R pmW sDU}U “6
"OQ=Ov =Q uQ=kD |=yC}Y=N R= l}I}y xm OW=@ x=wNrO Q=O}=B \rDNt p=vo}U l} x[n]

y2[n] w y1[n] ’y0[n] |wQ R= =Q x[n] O}v=wD|t =}; "H2(z) = z+2 w H1(z) = z+1 ’H0(z) = 1 xm O}vm ZQi “hr=”
"O}vm x}HwD =Q OwN MU=B ’OwW|tv Qo = #xvwoJ ’OwW|t Qo = #O}vm |R=UR=@

%OvW=@ xOW h} QaD Q} R CQwYx@ H2(ejω) w H1(ejω) ’H0(ejω) xm O}vm ZQi “?”

H0(e
jω) =

{

1, |ω| ≤ π/3,
0, otherwise,

H1(e
jω) =

{

1, π/3 < |ω| ≤ 2π/3,
0, otherwise,

H2(e
jω) =

{

1, 2π/3 < |ω| ≤ π,

0, otherwise.

x}HwD =Q OwN MU=B ’OwW|tv Qo = #xvwoJ ’OwW|t Qo = #O}vm |R=UR=@ y2[n] w y1[n] ’y0[n] |wQ R= =Q x[n] O}v=wD|t =};
"O}vm

pmW QO LTI |=ysDU}U |Uv=mQi |=yMU=B H4(ejω) w H3(ejω) O}vm ZQi "O} Q}o@ Q_v QO =Q Q} R pmW sDU}U p=L
"OQ=Ov =Q uQ=kD |=yC}Y=N R= l}I}y xm OW=@ x=wNrO Q=O}=B \rDNt p=vo}U l} x[n] xm O}vm ZQi OOHt "OW=@ Q} R

w H3(ejω) = 1 O}vm ZQi “G”

H4(e
jω) =

{

1, 0 ≤ ω ≤ π,

−1, −π ≤ ω < 0.

"O}vm x}HwD =Q OwN MU=B ’OwW|tv Qo = #xvwoJ ’OwW|t Qo = #O}vm |R=UR=@ y4[n] w y3[n] |wQ R= =Q x[n] O}v=wD|t =};
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