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=> RECAP Of DETERMINITI Convergence & Notation

· We will be working in Evaldean spaces ,
1 . e .

IR"

(d = '
or higher ,

but xed)
↳ NO HIGH-DIM MODELS for

most of the class

· In RP
,

we haveen inner product : a = [TER
and year" then

(x ,y) = x
+

y = y
+ u= (i)y(i)

· Evaldean norm :

&

wall =min-is
"p

· We can use other worms (e .

g .

Kalp = (ii)
-

P11 11m10 = mex(x(j))j

D



· In general , much of what we say
is applicable to tra

spaces : (C) , d)

· # ↳
distance function .

d : k+ x = -> [0
,0]

· (x, x) = 0

(RP,
n . 4)

set

S o (xcy)= d(y
,a)

↳) Euckolean norm d(acy) = 12-yD
d(x ,y)= d(u,z) +

d(z,y)
· Let [KYn = 12,

...

be a sequence of

points in (2d) and at . Then

an -> x* as na when hm den,n) = e

n -> a

↓
DETERMINIST Convergenc

#ton : what if we have a sequence of random veviables:

how do we define convergence ?

station for Erolidean sequences .

Let Grn] be a sequence of positive numbers and
d

& en3 be e sequence of points in I.

big-oh o kn = O(v) <) 7230 st . All
↳>

zen = 0 (1) means [43 is dad

small

little-ob 0

un = o (in) <= ) Esso = N s .
f

. all
>N

&



↳
Un = - (1) means an -> 0

Sig-arapa
· un = e(in) <) 5220s.

t.A
en = -(1) means ??

large
little

& kn = a (rn) <) EM30 IN St .
call M

sepe Un

En > N

kn = c (1) ?

· kn = (m) <= ) xn = 0(rn)
an =

- (rn)

kn = &(1) ?

* STOCHASTIC Convergence

·Suppose we have a sequence [Xn] of random

rectors in IR.

P : How do we define convergence ?

emple (d = 1) zeN(oil) Xn = (- 1)"Z

Does [Xn] converge ?

Elz ~ N(0 , 1) by rotational inverance

③



station : for an eventa la collection of possible
outcomes)

P/A) is the probability thata occurs
.

Example zu N(pl) A = Elz1 >
1

. 963
-

Almost sure

Almost everywhere
] Convergence (aka

.

ouverpeneenability
Let EXn] be a sequence of rv's and X another

↓
. v. (possibly degenerate) -

Then

d .S .
up

1

Xn -> X of Xn& X
or Xn -> X

when

iP (5Imd(X , x=)
↓

↓ distance
,

e
.g .

/1 Xn-XII

The probability of a realization of all EXn]
and of X St

. himd (Xn , X)
M

does not exist is o

· verytrong nation of stochastic convergence
that

requires you to have a handle on the joint
distribution of [Xn] and X

.

B



Wp 1 small
& Xn -> X means that Esse

1)lmsup o (xn , x) <) = 1

↳ o (Xn , X) < &

eventually
↓ With prob 1

= N Crambm) s.
t

d(Xn, X) <

En > N

equivalently

IP(kmupd(Xu , x) - 2) = 0

↳ d(Xn , x)xE
infinitely often

with prob . zero.

· living and limaup of events

Let Aan where so be the event

Ed(Xn , X) < &]
Then XnX If Faso

e

iP(Asm) =
-

Im inf Asn

or

IP(tm)
~

-

umsp Am

⑮


