Physics 350 Spring (12) 2002
Gaussan Integrals

The function € axz, known as the Gaussan function, shows up often in both physcs and
probability theory (it's the "normd" probability digtribution). In particular, one often encounters
integras of the following form:
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Vauesfor these "Gaussan” integrds (for both even and odd n) are given asfollows.
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No need to continue with this table since, given 1g(@) and 11(a), one can readily determine dl
other I(@) results usng the reaion: Ih.o@)=- Tl @)/Ta . (This rddion is eesly verified
by examining the above integral definition of 1,(a) and noting that the derivative with respect
to a can be moved inddetheintegrd.)

Evauaion of Iy(a): This is an dementary integrd, most eesly done by meking the change of
varigble z = x?, and thusdx = dz/ 2x, which resuiitsin

¥
¥ ¥ -az
- ax? 17, . -e 1
l1@) = oxe P dx == ¢p 4dz= =
@)= o 2 2 | =

Evauaionof (@ ): Thisintegra can be done using atrick dueto Laplace. For thiswe
condder the square of the function 1 (@), which can be written as
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The above two dimensiond integral can be evauated in polar coordinates. Letting r>=x%+ y2

and noting that dxdy = rdrdq and that the integra only coversthe first quadrant, we have
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andthuslg(a) = %\/Z: as advertised.



