
The three-way (mod 12) race among 5, 7, and 11:

π(x; 12, 5) > π(x; 12, 7) π(x; 12, 5) > π(x; 12, 11) π(x; 12, 7) > π(x; 12, 11)

50%

50%
50%

50%

50%

50%

π(x; 12, 7) > π(x; 12, 5) π(x; 12, 11) > π(x; 12, 5) π(x; 12, 11) > π(x; 12, 7)

π(x; 12, 5) > π(x; 12, 7) > π(x; 12, 11)

π(x; 12, 7) > π(x; 12, 5) π(x; 12, 5) > π(x; 12, 11)

> π(x; 12, 11) > π(x; 12, 7)

12.2%

19.8%

18.0%

12.2%

19.8%

18.0%

π(x; 12, 7) > π(x; 12, 11) >

π(x; 12, 11) > π(x; 12, 5) π(x; 12, 5) > π(x; 12, 7)

π(x; 12, 11) > π(x; 12, 7) > π(x; 12, 5)



1
Friday, March 17 · Suppose X, e[6,6].
-

- eich of the 3!three-way orders
-mayexample in probability:

1-
is equally likely:2%.

LetXicts be independent vendor S overall the threeway roses gives?

verable, unform an Eso,so], [6,63,
>X3X2Xy: 24%

a [6,6].
X,3X5>Xe 245

· Note tht PrCX,Ys)=
for any E -

X2Xy>X,!24%
itj, i,551,233. Xy>X2X: 24%

· Three-way
orderings: xX2X,Xy: 2%

· Suppose X,<6
(44%).

E
Xy>,4Xa:2

(22%]
X,X2>X3 (22b] example: Visasindeedin
X,Xy>X2

· Suppose X,1-6
(44%) voriones a 22.

X2X3>X (22%)
· Each Xivs.Xiis

selso rose.

X,5X2>X
(22()

· Symmetry:PrCX;X;Xx) =

Pr(X,X;>XiS.



1
Turns out we can calculate

Pr(XYs.ecstatisticate
the

· Density function of X, isatYza (a) C.

We wort to calculate Pr(X,<42<Xy)= & I
- Reaching integratis?? didys

So atize didy dx, which is an
orthout probability"-

normal

Pr(some random variable Isich do,b)).
0 0x

Chance variablesinscienttax - possible to diagonalize the quadratic
! Jaze

X

from (K) to tintby linear
e

L

Fort: e*xbySexal ax change of variables;region of integration

become a sector in IR.

·eneial"dxa - trivial to integrate in polar words.
& -

Final answers
2

Thus
-

ate e-it PrX,Xes)=2 orationaX =



1
Pr(X,XeXs) =2crcton 1. by Pr(X,.. Xr), we get roughly

(k)
spe

S -(same arthort probability950K --#ais one all close teach obbe: ~(RY) +OLat.
22=o(+),=(+3), =(ky)- xpl: Lamzouris "Prime number

Linear approximatic to (k) ot roses v/ Bor more competitors",
(5,9,y) = (0,0,0) is Carollory 2.3=

PrIxxxxy) =5 +a+0( S
95 *,z3
-Itis alsoh

· Liberature contains closed formulas
"e-Belosa)Bele,0s)

for 3-our 4-dimensional outhout via)
+O(blon?),

probabilitiesof multivariate
normal

ca,)= -1+ *5d=0 (mal
rondom variable with mean O-

azis nondiogenit(X...,Xy don't
hotels Va)=24 E. w2ystless

X(mar) vx
be independent) ↳ +ir,X=0

- When we estimate Jaja, ...,r Blab) =2[ (XoYbot)[Tr
-> loge density[x: lx;,0) ..l;,o X(mes 20


