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Problem
A:

There may be some methods to calculate this integral, but here surely the most famous
one is given:

1?2 = fjoooe'axzdx fjoooe'ayzdy = ff:o ffoooe'“(xz"yz)dxdy.

If we take 2d-polar coordinates (x = rcos8,x = rsin@, dxdy = rdrdf ), so

© 0 _g(x2+y? © 2 _ 42 1 _,.21® T
J2 =f_oof_ooe a(x?+y )dxdy=f0 fo e~ rdrdf =2n.[_ze ar ]0 =Z

Finally by taking the square root we obtain the given formula above.

Drawing a graph that shows the characteristic of Gaussian well.
B:

(a) It is odd function, so the integration is always zero.
(b) After taking derivatives of both sides in respect to a, we obtain ffooo x2 e~ dx =

2a3/2°

(c) By completing the square,

2 2 2
7 e ordx = el 7, e 0 aumel 1
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Free to write well.
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