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In the early 1930’s the Nobel Prize winning physicist P. A. M. Dirac de-
veloped a very controversial method for dealing with impulsive functions.
His method is based on the following argument. Let 7, get closer and closer
to t,. Then the function f(7)/ I, approaches the function which 1s O for 77
t, and oo for 7= 1t,, and whose integral over any interval containing 7, 1s 1.
We will denote this function, which is known as the Dirac delta function,
by 8 (1 —t,). Of course, 8 (7 — t,) is not an ordinary function. However, says
Dirac, let us formally operate with 8 (7 —7,) as if it really were an ordinary
function. Then, if we set f(£)=1I,8(t— t,) in (1) and impose the condition

5 :
f g(t)8(t—t0)dt={g(t°) if a<ty<b )
a 0 otherwise

for any continuous function g(7), we will always obtain the correct solution

y(2).
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' “How can you make believe that §(z— f) is an ordinary function if 1t is
obviously not,” they asked. However, they never laughed too loud since
Dirac and his followers always obtained the right answer. In the late
1940’s, in one of the great success stories of mathematics, the French
mathematician Laurent Schwartz succeeded in placing the delta function
on a firm mathematical foundation. He accomplished this by enlarging the
dlass of all functions so as to include the delta function. In this section we



[image: image3.jpg]2Paul A. M. Dirac (1902-1984), English mathematical physicist, received his Ph.D. from Cambridge in 1926 and
was professor of mathematics there until 1969. He was awarded the Nobel prize in 1933 (with Erwin Schrodinger)
for fundamental work in quantum mechanics. His most celebrated result was the relativistic equation for the
electron, published in 1928. From this equation he predicted the existence of an “anti-electron,” or positron, which
was first observed in 1932. Following his retirement from Cambridge, Dirac moved to the United States and held
a research professorship at Florida State University.




