Romeo £ Suliet exampte
X= arrcval kme Jor B o ULDO0)
Y= arriel kme fr I ~ U©O7)
Hyp X LY
= We hwe
Ap(x) = degiy (x)
Ay ) = dpn (y)
fZ(x,y) (x,y) = 4ulx) 4y (y)= 4ot (xy)




Rle : DNEL€S will wact at poyr %2 b
= P(RLZ3 wmeet)
= P( IX-Y] £ %)
Yo% A rea ( regon 4 2,9€ 0,08 gyl <hy )

= A



Picture for A

3
Y 4

)
b |

we e A= 1-1D1- IR )= 1-2I8,)
= A:-)-2x 5x5>(-=)<5
= [PC(R£T meel) - I-@) ~ 20.5%




Example: Romeo and Juliet (2)

Model:
@ X = Arrival time for Romeo
@ Y = Arrival time for Juliet

@ Renormalize everything on [0, 1]
@ Hypothesis: X 1L Y and X, Y ~ U([0,1])

Joint density: The joint density for (X, Y) is

fix,y) = 1[0,1]2(X,)’) = 1[0,1](X) 1[071]()/)
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Example: Romeo and Juliet (3)

Aim: Compute

1
PlIY —X| < —)
(1y=xi<3
Complementary: Geometrically one can see that
2
(v-x13)- ()
6 6

Conclusion:

P<|Y Xy<1)—1 (5)2~305°/
6) 6) 7

Samy T. Joint r.v
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Characterizations of independence

,—[Proposition 12.]

Let X, Y random variables.
Then X and Y are independent in the following cases

@ If X, Y are discrete and there exist h, g such that

p(x,y) = h(x) g(y), forall (x,y) € E x E,

Q If X, Y are jointly cont. and there exist h, g such that

f(x,y) = h(x) g(y), forall (x,y) € R?
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Example of independence (1)

Example 1: If (X, Y) have joint density
663 14 2 (x, ),

then X 1L Y.
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Example of independence (2)

Recall joint density:

6e—(2x+3y) :I-(O,oo)2 (Xa y)

Decomposition of the density:

f(x,y) = h(x)g(y),

with
h(x) =6 > 1po)(x),  &(y)=e*1Lpg0)(y)

Conclusion:
X11Y
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Example of non independence (1)

Example 2: If (X, Y') have joint density

24xy 1(0,00)2()@ }/)1(0<X+y<1)7

then X, Y are not independent
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Example of non independence (2)
Recall density:

f(x,y) = 24xy 1(0,00)2(X7y)1(0<x+y<1)7

Non product structure:
X, Y satisfy the relation: X+ Y < 1.

Checking non independence: We have

172 3
P((X,Y 0,—} :/ Ddxy dxdy = >
(( )E[ 5 ) o DY XY =

and

P (xe o)) (velod]) = (oo f oo [ rer) = (55)
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