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Red : sampled
Blue : original CT signal
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Xlt) = sin ( 4TH) w -- 41T

YIH = cos ( bath sin (4TH) Wimax = 61T

W ,
= 2¥

,

7 Zwmax
,

Ts < Wimax
to guarantee a perfect

reconstruction
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What happens when we don't sample fast enough ?

Blue : original
Orange : Reconstructed
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Brute Force Sinc Interpolation
Given a sinusoid xttl-cosgyfgttgff.ge sampled at rate T

2T

I . The discrete samples will xcn] = cos Cw . NT to ) substitution t=nT

2
.
Sine Interpolation picks the reconstruction with lowest frequency
• The

"

simple
"

option is Xctt = cos ( wot tf ) by substituting n= ¥

• Notre that Xcn) = cos ( 2in - wont -01 ) because cos n - x )
= cos ( x )

= cos ( (21T - wot ) n - f )
Another option is Xltl = cos ( (za -wot) ¥ - d )

= cos ( ( 2¥ - Wo ) t - f )
If T > = two ,

Wo 5- ¥ ,
2 Wo z 2¥ So we can say that Wo Z 2¥ - Wo

we get an
" aliased" signal cos ( (2¥ - wok - 6)

If T L Iwo , then Wo L IT ,
so 2W

. L ZIL
,

we can say Wo L 2¥ - Wo



Xlt) = cos ( Itt ) ,

wmax = If so Sampling Thm says Ts L IITs = 5

Possible Reconstruction n=¥Suppose -1=6
,

XCnI= cos ( If - NT) = cos ( 6¥ n ) → cos ( GIs . F) = cost t )

V. s . cos ( bin ) = cos ( Hn - bin) = cos ( 4in) → cos ( 4¥ . I )
conclude that sine interpolation reconstructs -7

= cos ( Fft )
Another possibility

suppose F- 2 ,
Xcu) = cos ( If - NT) = cos ( Ifn) → cos(T lower freq

V. s
.

cos ( Zan- 2in) = cos ( fish) → cos ( 4Ist)

sine interpolation reconstructs cos t and is perfect .



XCH = sin ( 0.2 Ti t) what T creates an aliased copy

= cos ( 0.2kt - Iz ) fltt -- - sin ( Ttt )

X Cn) = cos ( 0.21T NT - Iz )
= cos ( Ttt t Iz )

= cos ( ZIN - o - 2TihTtIz) because cos ( ZTM -X) = coslx)

= cos ( (2K - o -24T) n t Iz )
Reconstruct yet) = cos ( (2K - 0.2kt) ¥ + It )

= cos ( (2¥ - 0.21T ) t t Iz )
Find T s - t . If = 2¥ - O - 21T

4¥ = 2¥ → T= Ez = 7.5


