
Chapter 6

Probability Models of Derived 

Random Variables

Chang-Su Kim

Korea University

These notes are modified from the files, provided by R. D. Yates and D. J. Goodman who 
are the authors of the textbook “Probability and Stochastic Processes,” and can be used 
only for the class KECE209(03) in Korea University. 



Warming Up







𝑌 = 𝑔(𝑋)



Better Theorem

A random variable 𝑋 has a pdf 𝑓𝑋 𝑥 . Then, the pdf of a derived random 

variable 𝑌 = 𝑔 𝑋 is given by

𝑓𝑌 𝑦 = 

𝑥𝑖:𝑔 𝑥𝑖 =𝑦

𝑓𝑋 𝑥𝑖
𝑔′ 𝑥𝑖









(-1, 3)



Random number generation



Rayleigh (𝑎)

𝑓𝑋 𝑥 = 𝑎2𝑥 exp(−
𝑎2𝑥2

2
)    for 𝑥 > 0



𝑌 = 𝑔 𝑋
with singularity









𝑊 = 𝑔(𝑋, 𝑌)



𝐂𝐃𝐅 𝐟𝐢𝐫𝐬𝐭, 𝐏𝐃𝐅 𝐥𝐚𝐭𝐞𝐫









𝑊 = 𝑋 + 𝑌



Convolution






