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Sinc Function (1)

sinc (−t ) =
sin(−π t)

−π t
= sinc(t )

sinc (0) = 1 when t = 0Maximum:

an even function

sinc (t ) =
sin (π t)

π t
sinc (x) =

sin (x)
x

t = n

sinc (t ) =
sin(nπ)

nπ
= 0

lim
t→0

sin (π t )
π t

= 1

Zeros:

n: integer (n ≠ 0)

sinc (−x) =
sin (−x)

−x
= sinc (x)

sinc (0) = 1 when x = 0Maximum:

an even function

x = π n

sinc (x) =
sin (x )
x

= 0

lim
t→0

sin (x)
x

= 1

Zeros:

n: integer (n ≠ 0)

Normalized Sinc function Unnormalized Sinc function
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Sinc Function (2) 

sinc (t ) =
sin (π t)

π t
sinc (x) =

sin (x)
x

t = nZeros at n: integer (n ≠ 0) x = π n n: integer (n ≠ 0)
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Zeros at

Normalized Sinc function Unnormalized Sinc function

Normalized Sinc function Unnormalized Sinc function

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

sinc (t ) =
sin (π t)

π t
sinc (x) =

sin (x)
x

Normalized Sinc 
function

Unnormalized Sinc function

sinc ( f ) =
sin (π f )

π f
=
sin(2π f /2)
2π f /2

=
sin(ω/2)

ω/2

t ← f x ← ω/2

sinc (ω/2) =
sin (ω/2)

ω/2

ω = 2π n

t = nZeros at n: integer (n ≠ 0) x = π n n: integer (n ≠ 0)Zeros at
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(1/πt) * sin(πt)
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sin(π t)

1
π t

t

t = 0 t =+1 t =+2t =−1t =−2

0 +π +2π−π−2π

sin (2π)
= 0

sin (π)
= 0

sin (0)
= 0

sin (−π)
= 0

sin (−2π)
= 0

Envelope

Zero crossings
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An Even Function 
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sin(π t)

1
π t

sin (π t)
π t

t

lim
t→0

(sin(π t ))'
(π t )'

= lim
t→0

π cos(π t )
π

= 1lim
t→0

sin (π t)
π t

= 1

sinc (−t) = sinc (t) sin(−π t )
−π t

=
−sin (π t )

−π t
=
sin (π t)

π t

Max Value = 1

An Even 
Function

(–) * (+) = (–)

(–) * (–) = (+)
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Zeros
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sinc (t ) =
sin (π t)

π t

sinc (0) = 1t = 0

sin (π t ) = 0t = n n: integer (n ≠ 0) sinc (t) = 0 ( t =±1, ±2,±3,⋯)

sinc (0) = 1 (t = 0)

t = 0 t =+1 t =+2t =−1t =−2

0 +π +2π−π−2π
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Independent Variables: f and ω 
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sinc (t) =
sin (π t )

π t

f = 0 f =+1 f =+2f =−1f =−2

ω = 0 ω =+2π ω =+4πω =−πω =−2π

sinc ( f ) =
sin (π f )

π f

=
sin(2π f /2)
2π f /2

sinc (ω/2)=
sin (ω/2)

ω/2

t ← f

sinc (x) =
sin (x)
x

x ← ω/2

Normalized Sinc function

Unnormalized Sinc function
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Example (1)

sinc (t) =
sin (π t )

π t

sinc (ωT /2π) =
sin(πωT /2π)

πωT /2π
sinc (ωT /2) =

sin (ωT /2)
ωT /2

t ← ωT /2π = f T

sinc (x) =
sin (x)
x

Normalized Sinc function Unnormalized Sinc function

sin (ωT /2)
ω/2

= T
sin(πωT /2π)

πωT /2π

sin (ωT /2)
ω/2

T sinc (ωT /2π)

sin (ωT /2)
ω/2

= T
sin (ωT /2)

ωT /2

x ← ωT /2

sin (ωT /2)
ω/2

T sinc (ωT /2)

ωT /2π = nZeros at

n: integer (n ≠ 0)

ωT /2= π n

n: integer (n ≠ 0)

Zeros at ω =
2π
T
nω =

2π
T
n
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Example (2)

sin (ωT /2)
ω/2

T sinc (ωT /2π)
sin (ωT /2)

ω/2
T sinc (ωT /2)

ωT /2π = nZeros at

n: integer (n ≠ 0)

ωT /2= π n

n: integer (n ≠ 0)

Zeros at ω =
2π
T
nω =

2π
T
n

2π
T

4π
T

6π
T

−
2π
T

−
6π
T

−
4π
T

1 1

sin (ωT /2)
ω/2

= T
sin(πωT /2π)

πωT /2π
sin (ωT /2)

ω/2
= T

sin (ωT /2)
ωT /2

2π

T

4π
T

6π
T

−
2π
T

−
6π

T

−
4π
T
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