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Abstract

This is a microarticle on the infinity of the Dirac delta function
[1].
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The origin of Dirac delta’s fundamental prop-
erty

1. The formal definition of the Dirac delta is [2]

δ(x) = 1

π
lim
ε→0

ε

x2 + ε2
for x ∈ R and ε > 0.
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2. It can also be defined as

δ(x − a) =
⎧⎪⎪⎨⎪⎪⎩

∞ x = a,
0 otherwise.

3. The delta function has the fundamental property that [3]

∫
+∞

−∞
f(x)δ(x − a)dx = f(a).

where f(x) is a real-valued function [4].

4. A more detailed treatment of (3) can be found in the Appendix A
of [5].

5. In (3), the infinity δ(a), in the limit ε→ 0, “cancels out” the infinites-
imal interval (x − ε, x + ε), in which dx = 2ε, resulting in f(a).

6. The limit mentioned in (5) refers to the limit of the definition of
integrals.

7. This was probably the motivation when Dirac created δ(x).

Final Remarks

8. We linked the fundamental property of δ(x), (3), with the result f(a).
In summary, we tried to elucidate an explanation for the creation of
the Dirac delta function.
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