
⑦Break a stick atI random points: b 8 -
r=[(x,y):x,y=(0,1)) =(0,1)2 1

&

B =lebesque meas (area)
r

EE =Borel T-algebra. 0
I ⑧

&
· I

⑧ Pick 2 random points on a circle -

⑧

r =((x,y):xy =S) =SxS" =i2 (torus) S

2π

= - E
with sides glued.

0 2

I=Borel;P =uniform on 10, 2532,i.e. P(E)=M) NEEE
442

Area(E)
3 2Example:P(x,y form an acute angle) =PG = ---

-

4π2

2 I

34/2
Asymmetry proof?

E
I

"Geometric probability,"
T2:

0 +2 3π 2
Z
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⑨ Needle:"Suppose we have a floor made

of parallel strips of wood, each of
width 1.

Drop a needle oflength 1 on the floor.

crosses a line between two strips? AltAlWhatis theprobabilitythatthe
needle

T

(direction, location is random, uniformly distributedStation:Needle's C
ParametrizeI
8:=acute angle between needle and parallel lines CC x =distance from center ofneedle todosest parallel line

r =((0,x):8elo,),xe[0,7);F=Bord Falgebra.

I=Borel;I=uniform, i.e. P(E)=E

E:= "needle crosses a line" =((0,x) e:x = I sinc

qu x=Isin
I

P(E) ==sin()do=I
I

--- =>Computing it empirically)-> (N)

/

-O I
S

-

--



010 Rmgraphs. Fix a vertices 41, ..., n3, draw M edges at random.
r =hall graphs on 21, ..., n) with Medges]
I =2

P =uniform. 121 =(n) where N=(2)
=>F graph GER, P((43) =i =i)

Erds-Renyi model G(n,M) choose other Mutedges
from remaining Nut edges

Examples (a) A given vertices i,j, f
-

⑫(ijare connected) -in
whicharennected] -F* =A
(Y)

10) P (G is connected) = Ee if itane for fixed so

and n->x

/Erdis-Reny:phase transition)

⑪ Romatrices A=nxn matrixwhose all entries are random 11:

R= E-1,134x

I =22

I =uniform.

Example:PCA is invertible)-1-(+ o()" (K.Tikhomirov 2018)

⑫ Admeasure "Random rotations"

R =0(n), orthogonal group
I =Borel T-algebra metric given by Frobenius norm:U,V-0(n):

C IIU-VIE =E,Wij-Vij C
In/Haar] E unique probability measure on (2,5) thatis

invariant:

P(*(E)) =(E) ECE,we0(n).
↑is called lear measure.On O(m)

Extension:O(n) -> Alocally compacttopological group,e.g. SO (n)
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