


















ECE313 MATH362 PROBABILITY WITH ENGINEERING APPLICATIONS

LECTURE32 JOINT PROBABILITY DENSITY FUNCTIONS

TOPICS TO COVER BASED ON CH 431

JOINT PDFS

JOINT PDFS

X AND Y ARE TWO CONT TYPE RUS DEFINED OVER THE SAME PROB SPACE

2 F P X 2 IR AND Y I IR

THE JOINT PDF LY OF X AND Y IS DEFINED AS

qq.IE epyauau or any go.ro e a

JOINT CDFOF IX Y
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OVER THE SHADED REGION IN FIG 4.1

IN LECTURE 30

LET R a b c d Alb Cad AS SHOWN IN FIG 4.2 LECTURE301
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1 1 HOLDS FOR ANY R THAT HAS A PIECEWISE DIFFERENTIABLE BOUNDARY

NOTE IF R 1122 P XY 1122
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FOR ANY FUNCTION G THE EXPECTATION OF THE RV GLXYI IS GIVEN BY



E 91147 gear Fxyluvl dudu LOTUS

THE ABOVE IMPLIES LINEARITY OF EXPECTATION

g x y ax by C
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NECESSARY AND SUFFICIENT CONDITIONS FOR F TO BE A VALID JOINT PDF

PDF 1 FOR ANY 14V1 EIR fluV1 0

PDF2 THE INTEGRAL OF OVER 1122 IS ONE 1 E 1 25 plu vidudu 1

SUPPORT OF fyy u V1 E 1R Fx u v1 0



MARGINAL PDFS OF FXY

THE PDFS OF X AND Y ALONE ARE CALLED THE MARGINALS PDFS OF A

JOINT PDF FXy WE CAN OBTAIN THE MARGINAL PDFS AS FOLLOWS

CONSIDER FXUol P X Up

v18Fielugui pay say
yagawa's

true a

Explain dudu 111

RIEMANN INTEGRAL SEARCHFOR LEBESGUE INTEGRAL

ALSO RECALL F Uol
0
5 140 du 121

COMPARING 117 AND 121 5 1401 fxy Uv1 dv 131

SIMILARLY FyV01 fx Uv du

EXPECTATIONS OF X AND Y

EX fluExcul du

131 Ex ÉÉxÉd du 141



ALSO X gix Y

LOTUS EEg XY 9444Fxyluv1 dudu

i EX 1 a fx.eu vldudu 151

41 AND 51 YIELD THE SAME RESULT

SIMILARY EY V Fxyluv1 dudu

CONDITIONAL PDFS OF X AND Y

Expy fulvol the14100 IF fylvol 0
Fylvol UEIR

UNDEFINED OTHERWISE

Fyi lutual the140 IF 1401 70
we5 1401

UNDEFINED OTHERWISE

CONDITIONAL EXPECTATIONS

E Xlr v It typy un du AND ElYIX U It typy vin dv



NOTE E XIY V IS A DETERMINISTIC FUNCTION OF V

DENOTE gV1 E X Y V FOR ALL V EIR

APPLY g TO Y G R E X Y

A FUNCTION OF Y AS Y IS A RANDOM VARIABLE

girl is a
REMITTABLE

SIMILARLY DEFINE HIU ECYIX U AS X IS A RANDOM VARIABLE

MIX E X Y 15 A
RAIMERABLE

EXAMPLE SUPPOSE X AND Y THE JOINT PDF

Fx Curvy
cc u v1 if u so v30 utv l

0 OTHERWISE

WHERE C IS A CONSTANT TO BE DETERMINED

DARW THE JOINT PDF AND ITS SUPPORT

OBTAIN THE CONSTANT C

OBTAIN THE MARGINAL PDF OF X

OBTAIN THE CONDITIONAL PDF OF Y GIVEN X



DARW THE JOINT PDF AND ITS SUPPORT

OBTAIN THE CONSTANT C

CONSIDER Fxy Uv1 du du I

a

c 1 u v du du
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U v l UEI AND V 1 U

a

c 1 a v du du
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OBTAIN THE CONDITIONAL PDF OF Y GIVEN X

textural 11T

oevain
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INDEPENDENCE OF TWO CONT TYPE RVS

TWO CONT TYPE RVS ARE INDEPENDENT IF

1.1 Fxy UV1 5 141 fycul U v E 1122

NOTETHAT WHEN 14VI IS OUTSIDE SUPPORT OF FX THE ABOVE CONDITION

is 0 0.0 TRIVIALLY TRUE



HENCE IT IS SUFFICIENT TO VERIFY IT FOR THE SUPPORT OF Fxy

Cui Vjl 5 1,2 j 1,2

FURTHER NOTE THAT Fxy 4 V 5 14 Fy VIU WHEN U 70

UNDER INDEPENDENCE Fxy UV1 141 fycul U v E 1122

INDEPENDENCE IS EQUIVALENT TO

1.2 Fy x VIU FyCU WHEN U 70

WHEN F U O INDEPENDENCE HOLDS TRIVIALLY AS U IS OUTSIDE THE SUPPORT

OF FX AND ALSO U V IS ALSO OUTSIDE THE SUPPORT OF Fx y V

EXERCISE FOR THE CONT TYPE RVS X AND Y IN PREVIOUS EXAMPLE CHECK

THEIR INDEPENDENCE USING CONDITIONS 1.1 AND 1.2

LIKERINGUGFFEDWORDS OFWISDOM

WOW ONE KNOWS TOO LITTLE TO KNOW THAT THEY KNOW TOO LITTLE


