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Problem 3.30) a) In the limit when a— o0, the symmetric function g,(x) becomes tall and

narrow, with an area that is always equal to 2. Therefore, &'m 1 g, (x) =26(x). [0dd terms omitted, as
they integrate to zero.
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b) [~ f0g,mdx=]" Zf—aexp(—a|x|)dx 2af; Zfzn yp-ands

=2a fsz‘ x*" exp(—ax)dx = 2042 S 2f0+2z fz”

*0(2 )' n=0 & 2“ n=1 &

In the limit ¢— oo, all the terms under the summation sign vanish, leaving 2f,=2f(x=0) as
the value of the integral. This, of course, is just a manifestation of the sifting property of 2 &(x).

c¢) The function /g(x) is the derivative of —1/2\/,3_ exp(—Bx?), which approaches —‘/z\/g_ o(x) in the
limit when f—o0. Therefore, the limit of /15(x) is the delta-function-derivative V7 8'(%).

Even terms omitted, as
they integrate to zero.
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When 8—> o, the terms under the summation sign vanish, leaving V7 fi= Vi df (x)idx|x:0
as the value of the integral. This is nothing more nor less than the sifting property of %4V &'(x).




