














The Sine Ratio Kernel

Let

Kn(y) =
sin[(n+ 1

2
)y]

sin[y
2
]

. (1)

Then for any continuous function, f ,

f(0) = lim
n→∞

1

π

∫ π

−π
f(y)Kn(y) dy. (2)

This result is the special case of Claim B in Lecture 10, when f is continuous and x = 0.
The idea is that

lim
n→∞

Kn(y) =

{
+∞ if y = 0,

0 if y 6= 0.
(3)

Later in the course we will show that Kn is an approximation of the Dirac-δ distribution
which has the property that

f(0) =
1

π

∫ π

−π
f(y)δ(y) dy. (4)

So as n→ ∞, in the integral we weight the value of f at y = 0 more and more compared to
other values of f .
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Figure 1: Plot of K10.
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Figure 2: Plot of K100.
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Figure 3: Plot of K1,000,000.

2


