
Theorem:  Let be a uniform random variable on . Let  be a continuous randomY Ò!ß "Ó \

variable with cumulative distribution function (cdf) . Let  be defined such thatJÐ † Ñ ]

] œ J ÐYÑ ] JÐ † Ñ" . Proof that  has cdf  .

Proof:
Note that, a random variable is uniformly distributed on  if the following holdsY Ò!ß "Ó

Y µ Y8309<7Ò!ß "Ó Í T<ÒY Ÿ ?Ó œ ? Ð"Ñ.

Also note that for any function  with a unique inverse function , the following1Ð † Ñ 1 Ð † Ñ"

holds

1Ö1 ÐBÑ× œ B ” 1 Ö1ÐBÑ× œ B Ð#Ñ" " .

The function  is the cdf of a continuos random variable , hence its inverseJÐ † Ñ \

J Ð † Ñ Ò!ß "Ó ] œ J ÐYÑ" " is uniquely defined on . Let  and consider

T<Ò] Ÿ CÓ œ T<ÒJ ÐYÑ Ÿ CÓÞ Ð$Ñ"

Since the function is a strictly increasing function  we have with thatJÐ † Ñ Ð$Ñ



T<Ò] Ÿ CÓ œ T<ÒJÖJ ÐYÑ× Ÿ JÐCÑÓ Ð%Ñ" .

Equations  and  yieldÐ#Ñ Ð%Ñ

T <Ò] Ÿ CÓ œ T<ÒY Ÿ JÐCÑÓ Ð&Ñ

and from  and  we have Ð"Ñ Ð&Ñ T <Ò] Ÿ CÓ œ JÐCÑÞ


