
MAT330/681 Lecture 18 4/12/2021
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Geometricproblems
Efi Suppose that friends X and Y are meeting online on Zoom to

hang out during quarantine; and planned
to join the

room

sometime between 3:00pm and 4:00pm .
Assume X logs in at

a
time uuif . distr. between 3:15pm and 3:45pm,

while

Y logs in at a
time umf . distr .

between 3:00pm and4:00pm .

What is the prob .

thot :

a) friend that dogs in first
has to wait 25mm for

the other friend ?

b) X arrives fyot?¥ hour -- kinin
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Aveyclassicalproblem: If you break a stick at 2 points
at random (chosen uniformly) . what is the probability
that the 3 resulting sticks form a triangle ?

WLOG : Assume length is I
.

Let X,YnVwnf( laid)

of q
X, y - x, I - y are the 3 sides

x Y of a triangle if and only
if they satisfy the triangle

Recce . Triangle inegi inequality
x s y - X t I - y

a

aim / : I. ⇐ If:3..b 's at C / y > 42
cc at b

If the order is reversed :
y s Y- y + I -y

I - x

" /: ; : : ⇒

o y x 1 / /
y s Ya

⇐ ( x- ye Ha
x > Ha

3 resulting stocks form a triangle if and only if
µc{ and y - Xc tardy > I) or Cyc { and x- ya Izard x>E)
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Independent Random Variables :

-

Read: Ded: X. Y are independent if HAB ,

P ( X EA , YE B) = PCXEA) PCYEB) .

Prof: Cont . raid . var . X. Y are independent if and

only if their joint probability density function
factors as

fµ, fan) =h(x ) gly ) , V-x.ge/R .

Pdi. If X. Y are indeep. .

Pcxea, ye b) =P (X Ea) Mys b)

22% PIX ⇐ a.YE b) = fast PCXE a) MY
Eb)

T.ie#xax*5



f- x. y (a. b) = Za MX Ea) . Is PCYEB)

= fx (a) . fy( b) ,
V-a.b.HR

Conversely , suppose

f- x.y kid = h (x) GG ) thx
, y EIR

Then
PCXEA , yeB) = fffx,y kn) DA

AXB

=fafBhIYg4) dy dx
u

= fahlxlffpgglyldy ) DX
e-

= fahlxldx . fB 841dg

(
④ PCXEA) . My EB) .
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⑧ Herwie are using that iffyylxiu-hlxlgkd.then.nptos@inghlxl-fxlxlardg4I-fylyl.th's can be proven es follows ;



If fx , y
Gm ) = hlxlgly) ,

we have

I = I:[I fxylxiidxdy - ftahlxldx . £5847 dy
T-I = Cy . Cz Cz

f. × G) = f !! fx,y fan) dy = f!!hlxlg4) dy
= hlx) . ft: glut dy = g.h (x)
-

Cz

fykt-f.tffx.ylx.yldx-f.to htxlgcldx =
= gulf!! hlxldx = q . gig )
-

fo CI

f x H . fy 4) = ghlxl.gg/y)=hlxl.gCx) .
Therefore

, up
to scaling , h and

g are the marginal b.d. f. 's

of X and Y as claimed .
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Exi Suppose the '

goat p - d. f . of X and Y is fx.ylx.it .

Are X and Y independent ?

"
fx.ylx.it - foe
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e-7 o.g.x.w.ge
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. oaya .

b) fx
,y kn ) - 24 Xy ,

0 axed
,
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a) fx.ykmt-6nei.gg? over the region Geeta) data)
which is also
a product

YES : X and Y are independent
-

b) fx ,ylxiyl - 24g y bid the region
is not a product

WH
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Baig, ←
not a product !
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