A Fundamental Formula. Suppose

(i) X is a continuous random n-vector;

(ii) g is a continuously differentiable real valued function on the range of X;
(i) Z = g(X);

(iv) P(X € B) =0 where
B ={xerngX:Vg(x)=0}.

Then Z is continuous and

f2(2) = /{ o IGO0

We may extend this formula as follows. Suppose
ACR", g:A—R, v:A—R, z€R
are such that g is continuously differentiable, v is continuous and
Vg(x) #0 whenever x € A,g(x) =z and 9(x) # 0.
Suppose
BCR"!' f:B-— R is continuously differentiable, {x:g(x)=2}=f.

Then
[ wanvaealax= [ s/l s du.
{x:g(x)==2} A Ty



