(RI¥)=cos ¥ + sin¥ =2 Y2cos(¥ - n/4)
2. ldentify Sample Space

Oi Tc/i2 =\|]

3. Probability Law over Sample Space:
Invoke isotropy implying uniformity of
angle



2/ 1

t Te(y)

2 Vv



4. Find CDF

Fo(r) = P{R < r} = P{2Y? cos(¥-n/4) < r}
F=(r) = P{R < r} = P{cos(¥-n/4) < r/ 212}



A _ cos(V-n/4)

r/21/2 \
1/21/2’

0 /4 /2 Y



1 9(Y)

cos(\V-r/4)

r/21/2
1/21/2]

0

-cos 1 (r/212) + n/4

T

/4

cos 1 (r/2V2) + n/4

T n/2

————

Y



1! Probability of 'red event' = 2*(2/n)*{-cos -1 (r/2Y2) + n/4}
pdf for ¥
2/ \
0 T /4 T /2 ¥

-cos -1 (r/212) + 1i/4 cos 1 (r/212) + n/4



And finally...

After all the computing Is done, we find:
Fo() =1 - (4/n)cos 1 (r/2Y?), 1<r <212

fo(r) = d[Fg(r) )/dr = (4/n) {1/(2 - r?)V?}
Median R = 1.306

E[R] =4/t =1.273
or/E[R] = 0.098, Iimplies very robust




A Quantization Problem



NYC Marine Transfer Station

Tug Tug

Delivers Picks Up
LIGHT\ I I I I }AVIES

IGHT and HEAVY
Barges Stored
analng

Barges

Refuse = 1 [ - Shifted

Inflow—» /\: By Hand

A () \F Or Tug
oading

.



Fresh Kills Landfill

REFUSE
UNLOADED




1. The R.\V.’s

D = barge loads of garbage produced
on a random day (continuous r.v.)

@ = fraction of barge that is filled at
peginning of day (0 < @< 1)

K = total number of completely filled
parges produced by a facility on a
random day (K integer)

K = fID + @:I = integer part of D + @




2. The Sample Space










3. Joint Probability Distribution
a) D and @ are independent.
b) @is uniformly distributed over [0, 1]

g fp.o(d, 6) =1p(d) fo(6) = Tp(d)(1) =1p(d), d > 0, 0 <6<1




3. Joint Probability Distribution
a) D and @ are independent.
b) @is uniformly distributed over [0, 1]

fo.e(d, 6) = f5(d) (0 = f5(d)(1) =15(d), d >0, 0 <0<




4. \Working in the Joint Sample Space

Look at E[K [D=d]

letd=i+x 0<x<1
EK|ID=i+x]=i(1-x)+(+1)x =i+x=d
ImpliesE[K]=E[D]




Needle

*x * ok ok ok X
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***********




|

width of stripe =d

—

S~

~\

length of needle =







1. The R.V.’s

Y = distance from the center of the

needle to closest of equidistant parallel
ines O<y<d/2

@ = angle of needle wrt horizontal
O<gp<nm
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