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1 Definitions ie.,
V(S) := the volume of set S, ;"= 1]
B,, := the unit ball in R", " n—2
V. := V(B,,) := the volume of the unit sphere in R™,
wy, := the area of the unit sphere in R",
f := the outward unit normal, n I, Vi Wn,
x := identity function (on R"), 0 ™ 1 0
[:=/, ,and 1 2 2 2
$ = o, 2 5 ™ 27
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2 Surface Area 2m emi = Temmhz , @m)T — ‘ml | @(m=1)0
The surface area of a sphere is related to its volume by | 2m +1 2(2(72”@1’;” = 2(2%!(’2”;2“) 2(2%721)” 2%
Gauss’s law: n x"/? 9 _m"/?
(n/2)! I'(n/2)
Wn = j{ﬁ X = /V X = /n = nVn. Here n! = T'(n+1). The double factorial !! is defined for even
integers to be the product of all evens up to the argument
A more elementary way to see this is: and for odd integers to be the product of all odds up to the
L . argument. So (2m)!! = 2™m! and (2m — 1)!l = ((22::))!!!. For
V, = / wpr™ dr = ﬁr" = ﬁ, half-integer values of n, using
r=0 n r=0 n
(2m — 1!
3 Volume (m —1/2)t =T +1/2) = V/im) =25,
The volume of a radius-r ball is the same formula works for both even and odd numbers of
dimensions.
V(rB,) =r"Vy.
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. Let t =sint, —7w/2 <t < 7/2.
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Solving for I,, 41 yields the recurrence relation
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