Characteristics of Multiple Random Variables

Young W Lim

June 20, 2020

Young W Lim Characteristics of Multiple Random Variables



Copyright (c) 2018 Young W. Lim. Permission is granted to copy, distribute and/or
modify this document under the terms of the GNU Free Documentation License,
Version 1.2 or any later version published by the Free Software Foundation; with no
Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts. A copy of the

license is included in the section entitled "GNU Free Documentation License".

This work is licensed under a Creative Commons ®@@
"Attribution-NonCommercial-ShareAlike 3.0 Unported”

license.

Based on
Probability, Random Variables and Random Signal Principles,
P.Z. Peebles,Jr. and B. Shi

Young W Lim Characteristics of Multiple Random Variables



https://creativecommons.org/licenses/by-nc-sa/3.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/3.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/3.0/deed.en

Outline

@ Transformation of Multiple Random Variables

Young W Lim Characteristics of Multiple Random Variables



Transformation of Multiple Random Variables

Probability Distribution

one function transformation

The probability distribution of Y = g(X1,...,Xn)

Fy(y)=P{Y <y} =P{g(X1,...Xn) <y}

this probability is associated with all points in the (xi, ..., xy)
hyperspace that map such that g(Xi,...,Xy) <y for any y
integrate all such points according to

Fy(y) = P{g(X1,..,Xn) < y}

/ /fxl, Xy (X1ye e s xn)dxy - dxy

g(Xg - Xpn)<y
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Transformation of Multiple Random Variables

Probability Density

one function transformation

The probability density of Y = g(X1,...,Xn)
dFy(y)
fly) = ——2
v(¥) dy
dy / / X, X (X1, s x ) dxy - - dxy
..... XN)<y
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Transformation of Multiple Random Variables

Multiple Function Transformation(1)

multiple function transformation

Rx
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Transformation of Multiple Random Variables

Multiple Function Transformation(2)

multiple function transformation

Tt Tt
dy: Yy
J= : : I
aTy! aTy!
adY:  9Yy

/"'/fX17“'7XN(le."7XN)dX1'.'dXN
Rx

Z/“'/fxl,..-,x,\,(xl =T,y =Tyb)dyr- - dyn
Ry

th“wYN(yl?'” 7yN) = fXL"',XN(Xl = Tflv"' y XN = TA71)|J’
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