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Sinc Function (1)

Normalized Sinc function Unnormalized Sinc function
: sin (1 ¢) : sin ( x)
sinc(t) = sinc(x) = 22—~
Tt X
. sin(—m¢) . . sin(—x) .
sinc(—t) = ——— = sinc(t) sinc(—x) = = sinc(x)
—Tt —X
an even function an even function
i ST _ S
t—0 nt t—0 X
Maximum: sinc(0) = 1 whent =0 Maximum: sinc(0) = 1 when x =0
t=n n: integer (n # 0) x=mn n:integer (n # 0)
Zeros: sinc(t) = %ZT[) =0 Zeros: sinc(x) = M =0
n X
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Sinc Function (2)

Normalized Sinc function Unnormalized Sinc function
sinc(t) = sin () sinc(x) = _sm(x)
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Zerosat t=n  n:integer (n # 0) Zeros at x =nn n:integer (n # 0)

Normalized Sinc function Unnormalized Sinc function

Octave sinc(x) = sin(pi*x)/(pi*x)
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Independent Variables: f and w

Normalized Sinc Unnormalized Sinc function
function . ( )
: sin (¢ : sin ( x
Sll’lC(Z‘) — ( ) sznc(x) = —77
Tt X
1 t — f 1 X — /2
. _sin(nf)  sin(2mwf/2) . _ sin(w/2)
sinc(f) = —th = TN sinc(w/2) = /2
_ sin(w/2)
 w/2
Zerosat t=n  n:integer (n # 0) Zeros at x =nn n:integer (n # 0)
m) o=271n
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(1/mt) * sin(mt)

\ sin (7t Zero crossings
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An Even Function

Tl Max Value = 1

e sin(m¢) _ | 1 sm Ttt)) limncos(m) )
t—0 TU

(=) *(+) = ()
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05 sin(7t)
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Zeros

08 /\\ SiﬂC(f) _ Sin(T[t)
08 / \ Tt
: // \\
t=—2 t=-1 t=0 t=+1 t=+2
AR T
t=0 sinc(0) = 1 sinc(0) = 1 (+=0)
t=n sin(tz) =0  n:integer (n # 0) sinc(t) = 0 (t==%1,%2,%3,-)
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Independent Variables: f and w

Normalized Sinc function

1 /\ sinc(t) = %ﬁw)
0:6 / \ 1 t — f
04 / \ : sin (7t )

/ \ sinc(f) = o/
N / \ _ sin(27//2)

0 21 f/2
" / \ sinc(w/2) = sin (/2)
04 /2

o I X« 0l

f=-2 f=-1  f=0  f=+1 f=+2
' 1 1 1 1 sinc(x) =

0 wo=4+21t =+4T7 X

sin (x)

w=—27 w=—T7 0

Unnormalized Sinc function
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Example (1)

sin(w7/2) TSil’l(T[(DT/ZT[) sin(w7/2) Tsin(u)T/2)
w/2 nwl /2w w/2 wT/2
Normalized Sinc function Unnormalized Sinc function
sinc(t) = —sm(nt) sinc(x) = _sm(x)
Tt X
1 t — ol2n=fT 1 x « ol/2
I . ' T2
sinc(wT/2m) = Slnii?f;in) sinc(wT/2) = Smo()(;/z )
' T/2 ' T/2
el ) m) 7 sinc(wT/2n) oo ) =) T sinc(wT/2)
w/2 /2
Zerosat w7 /2n=n == mzz%n Zerosat w7 /2 =mnn o (1):277[11
n: integer (n # 0) n: integer (7 # 0)
10 Young W. Lim
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Example (2)

sin(w7/2) Tsin(rcooT/27t) sin(w7/2) Tsin(u)T/2)
w/2 nol/2n w/2 wT/2
1 T 1
_6_7( _2_75 27 67 _6_7[ _2_75 27 67
T T T T T T T T
PR PR S
LAV Z4VERRVAN
T T T T
' T/2 ' T/2
el ) m) 7 sinc(wT/2n) oo ) =) T sinc(wT/2)
w/2 w/2
Zerosat w7 /2n=n == wzz%n Zerosat w7/2=rnn o (02277[,1
n: integer (n # 0) n:integer (n # 0)
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