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. Toeies T0 COVER ( BASED ON (W W-6-4T)

- INTRODUCTIDON

> MAX OF JOINTLY DISTRIBUTED RANDOM VARIABLES

g LINEAR FUNCTIONS OF JOINTLY TDISTRIBUTED RANDOM  VARIABLES

-2 INTRODUCTION

WE ARE (INTERESTED [\ UNDERS TANDING THE DIST RIBUTION OF FUNCT(ONS OF

JOINTLY (DISTRIBUTED RANDOM VARIABLES.

RANDOM VECTOR (OF SIzE 2)

(X,X) ~ (JOINTLY DISTRIBUTED RV

DEFINE q(xY) FUNCTION OF (%X, Y)-
A cvoice OF ‘g (-, -)
WE HAVE ALREADY StEN THE DISTRIBUTION OF XtV , "B, @(u,v) = urv.
~ g

CONNOLUTiON

> MAX OF JOINTLY DISTRIBVTED RANDOM VARIABLES

DEFINE W = max(Xx,Y) X ,X  ARE (INDEPENDENT CONT. -TYPE RVs

how T0 ExeRESS £, N TERMG OF  fy AND £ 1



CONSIDER E,(¥) = P¢wW2s th

\\V

- @4k (oY) £ 13
\—’—V_"J

—_——

= PiX<t, Y&ty INDEPENDENCE

= PiXstiPivety
= Fx(t)~ FY(t)

d

: d
DIFFERENTIAT(NG w!TH RESPECT TO % = h@hyx) = hyx) =h=x) + h, () ihz(x)
dx dx dx

) = R Ew o+ KRS

EXAMPLE © X, Y EACH FOLLOW EXP(1) (INDEPENDENTLY. FIND THE @®DF OF W = MAX(X, Y).

- W0 -w
|- ¢ 3 u 70, e u 7o,
SOLYTION - I}'((M) = > fx(u) = )
0, OTHE RWISE . 0, OTHERWISE .
-V _V
|- e v 700, e vV 7.0,
F (V) = ’ ? f\((\/') = )
A 0, OTHERWISE . 0, OTHERWISE .
-t -t -ty -t
§ () {U‘e)ﬁ v -9 et, ur
w
0, OTHERWISE .
QUESTION : VERIFY THAT iy 15 20- ¢ Yet u %0,
. w —~ .§W(t) = ’
QEEEDO CElly Sl ! 0, OTHE RWISE .

x4 LINEAR FUNCTIONS OF JOINTLY TDISTRIBUTED RANDOM  VARIABLES

THE VAWE OF THE FUNCTION

A RANDOM VECLTOR INVOLVES TWO RVS

\\)/&k’\
WE CONSIDER A (FUNCTION OF (%,X) AS (w, 2) = @(xY)
A_— A RANDOM VECLTOR



LET W AND 2z  BOTH ARE LINBAR (FUNCTIONS OF X AND ¥ , [-B-,

WE WANT {w,z N TeRMS OF @ (aveny)
7

W a X + ‘Y

¢ X + @Y

N
n

WHERE a,b, ¢, d ARE CONLTANTS .

EQUIVALENTLY -

(o a)(3)

MATRIX OF LINEAR TRASFORMATION

* () (e o)

/_\ /—\
N X N =
~— N
)] 1

WE CAN WRITE THE UNDERLYING (FUNCTION A5
(0@ W

= A >
B v

THE  DETERMINANT OF (A, det(A) 16 DEFINED A5 wa- B  IF  det (A) £0 =

ATY Exi6TS.  HENCE,

1

WHE RE A~

| d -b
det (A) (—c a)



W X %
PROPOSITION © LET ) =(A ) WHERE < ) HAS
2 Y Y

EXAMPLE -

EXERCISE .

W
MATRIX  wIiTH deb(A) £ ¢ . THEN <2> HAS (JDINT (PDE GIVEN BY
| [ X
(x,B) = — ] A >
)CW'Z |det (B)| XY ( ( ‘b>

W = X-Y AND Z= X+ Y

\__\r—/
)
A
det (A) = I - (1) = 2z #m0 > &' Exiets
A ;< D @ ) _ 2 a2
N 2\ | - -z /2
[ - [ X
(x,8) = — A )
f""z |det (A)] %Y ( ( ‘b>
' Vz /2 4
) = - f >
2z fl/\l,z (x, B) 2 XX ( -\/2 /2 ( E)
_ L Xt P *x-P
fW,Z (x,8) = > f)(,\( (T » T ) (%, p) € R”

OBTAIN THE MARGINAL OF Z= X+X N

THE ABOVE EXAMPLE AND SHOW

THAT IT 15 SAME A5 THE CONVOLV TION  FORMULA FROM LELTURE 33.



)

EXAMPLE - w = X+Y AND Z=Y
W X
SO RECEN®
0 [ Y
j
A
det (A) = I - (0) = |\ 20 =>
A—\ - l "l)
0 I
| -1 X
(x,8) = — A
fW/Z | et (&) | X/Y( (9
_ [ -1 e
> £, 08 = f/Y(<o ')( p))
fwlz(rx,a) = fX/Y(«—a,a)
\F X AND Y ARE (INDEPENDENT :
> G, e = §(x-2)¥ ()
(7]
e = (@, we ap
_m ’
X
- g £, (%) %, (p) dp
—00 _

—~—

CONVOLUTION

£ %

A’l

Ex1575

(x, ) € \Rz

(e, Bp) € (RZ



