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Sampling of Continuous-Time Signals
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|HwQN =}; xm O}vmXNWt ’x[n] ’Q} R |OwQw |=yp=vo}U R=l} Qy |=Q@ "O} Q}o@ Q_v QO =Q Q} R pmW QO xOW xO=O u=Wv sDU}U “1
#Q}N =} CU= xr[n] = x[n]

x[n] = cos(πn/4) “hr=”
x[n] = cos(πn/2) “?”

“"O}vm xO=iDU= X(ejω) uDi=} |=Q@ x} Qwi p}O@D uw}UqwOt C}Y=N R= %|}=tvy=Q” x[n] =

[

sin(πn/8)
πn

]2
“G”

Q} R pmW QO xOWxO=O u=Wv Xc(jΩ) |x} Qwi p}O@D =@ xc(t) u=tRfflxDUw}B p=vo}U “2

"O}vm u}}aD =Q xr(t) = xc(t) s} Q=O =yv; |=Q@ xm T Q}O=kt |xR=@ "OwW|t xO=O Qw@a Q} R pmW QO xOWxO=O u=Wv sDU}U x@

"(Ω2−Ω1) = ∆Ωu; QO xmCU= Q} RpmW QO xOWxO=O u=Wv |x} Qwip}O@D |=Q=Oxc(t) Q=Oktffl\rDNt u=tRfflxDUw}B p=vo}Ul} “3
"OwW O}rwD x[n] = xc(nT ) |xr=@vO =D CU= xOW |Q=OQ@xvwtv p=vo}U u}=
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"O}vm sUQ =Q T = π/Ω2 |=R=x@ x[n]
*xr=@vO |=Q@ X(ejω)

*x} Qwi p}O@D “hr=”
(aliasing distortion) nv}U=}r; ‘=Hwa= xvwoQy xmv}= uwO@ OwW xO=iDU= Ov=wD|t xm |Q=OQ@xvwtv Tv=mQi u} QDlJwm “?”

“"OwW Ci=} R=@ x[n] |wQ R= Ov=wD@ xc(t) xmv}= |va}” #CU}J OwW OQ=w

’T1 6= T2 s} Q=O sDU}U |=Q@ u; QO xm |twta Cr=L |=Q@ "OW=@ Xc(jΩ) = 0, |Ω| ≥ π/T1 xm O}vm ZQi ’Q} R pmW QO “4
#CU= Cw=iDt T1 < T2 w T1 > T2 |=Q@ ’x}=B |x]@=Q u}= =}; "O}vm u=}@ xc(t) ?UL Q@ =Q yc(t)

O}vm h} QaD "O} Q}o@ Q_v QO =Q CU= xOW xO=O u=Wv Q} R pmW QO w CU= X(ejω) u; |x} Qwi p}O@D xm x[n] |xr=@vO “5

xs[n] =

{

x[n] , n = Mk, k = 0,±1,±2, . . .
0 , otherwise,

w
xd[n] = xs[Mn] = x[Mn]

%O}vm sUQ Q} R OQ=wt R= l} Qy |=Q@ =Q Xd(e
jω) w Xs(e

jω) |=yQ=Owtv
M = 3, ωH = π/2 “hr=”
M = 3, ωH = π/4 “?”
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