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“Our friend the sinc function”  aka “Sinc or Swim”
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>> syms y w
>> y=sinc(w)
 
y =
 
sin(pi*w)/(pi*w)
 
>> ezplot(y)
>> axis([-6 6 -.5 1.5])
>> grid on
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>> hold
Current plot held
>> y1=sinc(2*w)
 
y1 =
 
sin(2*pi*w)/(2*pi*w)
 
>> ezplot(y1)
>> axis([-6 6 -.5 1.5])
>> title('')
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Why is the sinc function equal to 1 at w = 0? It looks like it should be 0/0 = indeterminate.
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Apply:

With    f(ω) =sin(a𝜋ω)       and      g(ω) = a𝜋ω
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Really?

>> format longG
>> sin(1)/1

ans =         0.841470984807897

>> sin(.5)/.5

ans =         0.958851077208406

>> sin(.1)/.1

ans =         0.998334166468282

>> sin(.01)/.01

ans =         0.999983333416666

>> sin(.000001)/.000001

ans =         0.999999999999833


Apparently, it true that sinc(aω) ---> 1 as aω ---> 0

Now, where does it cross zero and where are the extrema (peaks and valleys)?

Our first temptation is to say “Well, it’s just a sine wave divided by something that never equals zero, so it should cross zero and have extrema whenever the sine wave crosses zero and has extrema. But, that’s not quite true. A sine wave crosses zero when its argument = 0, π, 2π, 3π,… That’s not exactly what the sinc function does (see blue curve on the graph above). Let’s plot sinc(ω) together with sin(πω).
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Notice that the sinc does not have a peak corresponding to the first extrema of the sine wave on either side of zero. Also notice that the extrema of the sinc occur just a little earlier than those of the sine wave, but that difference gets less as we get farther away from zero.

The extrema of the sinc can be determined by taking the derivative of its definition and setting it equal to zero. The result is


	
Extrema occur when 
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Notice that where the green and red curves intersect, we have extrema of the sinc (blue curve).
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