EXPERT

Sample: Integral Calculus - Delta Integral

Solve the integral
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m = 0.511, M = 135.
Solution.

This integral has delta-function §(x + y + z — 1). That’s why we can eliminate x from integral

(x+y+z=1-x=1—7y— z). But now we change limits of integration over z (fo1 dz - fol_y dz):
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We can use differentiation with respect to the parameter m?
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Let’s make the substitution z = t(1 — y):
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Usingthatlna-b =Ina+1Inb
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Expression Wfo dy (1 -y) J, dtIn|1 — y|is equal 0, because [, dy (1 —) [, dtIn|1 — y| doesn’t

depend on m?.
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We can use that

A
f dxIn|A + Bx| = ElnIA + Bx| + xIn|A + Bx| — x + const

fdtlnlmz — (m? + M?y)t| =

m?

= —(m? + M2y) In|m? — (m? + M?y)t| + tln|m? — (m? + M?y)t| — t + const
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m
S (m? +1v12y)ln|m2 = (m* + M?y)| + Infm® — (m® + M?y)| -1 +

1
f tin|m? — (m? + M?y)t| =
0
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Further
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O MO Mt nGn) - L (((m? + M2y) * (~2m + 2mIn(m?) + 2m)) —
am? (m2+M2y) T (m2+M2y)? m y ( m minim m)

1

2m(M2yIn(M2y) —m? — M2y + m?In(m2) )== s

2m® + 2mM2y))=
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Finally

1
(m?+M?y)?

- fol(l —y) * (2mM2%yIn(m?) — 2mM?yIn(M?y) + 2m® + 2mM?y))dy=

We know that m = 0.511 and M = 135.

1 1
- fo (L=y)= (0.261121+18225y)2

0.133432831 + 2 * 0,511 * 18225 * ) )dy =

((2 % 0.511 = 18225 * y In(0.261121) — 18225yIn(18225y) + 2 *

Mathematica gives the result ranged from -0.00272 432 to 0.256654.
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