


1 HANNAH wi uilnhoxhhhshhhhhr have read and understood

the policy on academic integrity

1 ) x - Gaussian PV PC - I C X C 3 ) in term of G function I

↳ M go = (ou l) ble standard

pi - i c x c s ) : P f c C 3 ]
-

. P f - l L Z c s )

=

Io ( s ) - Io Cl )

known : Aca ) e l - I a

Ila ) = I - Qla )

PC - l l X C 31 . ( I - a (3) J - ( l - Q C- l ) ]

: I - QC ) ) - I t al - l )

-

i

.
Pl - l l X C 3) - GC - 11 - QC 3)



PDF

" txlxl :{ get:{ It " " o

Za ) constant O

f
.

! fxlxl dx : l

J
.

! O DX

"

t f ! o e
- "

( tix ) dx : l

J ? o e
- "
( tix ) dx : I

o J ! e

- "

( it x ) dx - l

U
-

- X -1 I v .

- e
- ×

dy = I dv
i
e
- ×

d x

J y dv a y v - J v du

sie
-

Yitxlax : (x -little
- × ) / ! - J ! - e

"

( idxl

= (x -little
-
× ) fo
.

tf ! e
- ×

dx

:( x -1111 - e
- "

I/o
. tf - e

- ' l l !

:-c
- "

x - e
- ×

lo
.

- e
- "

lo
.

-

-

- e-xx - 2e
- ×

/ !



: - e-xx - 2e
- ×

/ !
-

-

÷.ie. -ie: ' fo .

J ! e

- ×

( it x ) dx = 2

Recall o J ! y

- ×

( it x ) dx ' t

o ( L ) - l

( :
I
L

2b ) ECX ]

continuous x : El x ) -

-

f
.
! gfxlfx ( x ) DX

txlxl : { c e

- "

( I txt x ? o

O else

girl = x

ECXI ' f
.

! x lol dx t f ! xft ) e
-"

( tix) dx

= f ! xftle
-"

( HH dx

ECX ) : I fo
'

xc
" Cltxldx



Aside :

J ! x c
- × ( It x ) DX

Jadu -

. yv - Juda
Ui XCX -11 ) v = - e

- ×

-

. 1,2-1 X

dy : 2x -11 DX dv . e
- ×

dx

:( x' tx ) (- e
- ×

) /! - f! (- e
- ×

) (2x -111 d '

U
-

- 2x -1 I v -

- e
- ×

du -

- 2 dx du = - e
- ×

a b

= ( x' tx ) (- e
- ×

) /! - ( (2x -a) ( e - 4/5 - J! e
- ×

zdx )
= ( x' tx ) C- e

- ''

II ! - ( (2x -alle -

4/5-12 e- x to )
: ( x 't 'll- e

- t ) - (2x -Ille
- ×
. 2e

- *

I ?
'

÷. - E. - i

:# - ¥1 :
=

-÷
'

-

E.
- "

II - I.

t fo tf t
+ To

= 3



Recall

ECX ) : I fo
'

xc
" ( it x ) dx

-
↳ 3

ECX ) ' I 13 )

i
. ECX ) -

- I



3) Geometric PV X parameter p
Find E (x ) and HIC X

'

)

E×( w ) = E(eJw× ] Note : gcx ) . ejw×

Geometric RV ( P )

is the number of trials until the first

snows of independent Bernoli ( p ) trials

Efx ] i pt VARIX ) = I - p

p
'

p
Discrete x : Ftc x ) a 2- glxi ) . PC x : Xi )

i

gfxi ) i pll -p )
"

let i -p
. q

i pgk
A

ECX) i -2 pqk gowk
k -

- O

'
- p E ( I - pjkeiwk

Ki O

'

P II. ( ( i -plein )
"

÷:( eiuci - p ) )
"

:
l

l - ( I - p ) eiw

= p

l - Cl - p ) ejw



Ioxlwl :pl- qejw
i
. Text w) -

-

pl
- gejw

=

pl- fi - p ) ejw

dEx#
: d P

d w
-

dw l - g e
Jw

-

-

p d- ( i - geiw)
"

dw

=

p ft ) ( l - qeiw )
-

Yo - qeiwcj ) )
-

p l
- y Cl - qeiw )

"

f - gjejw )

-

- jpqeiw
( I - qejw )

2

:÷÷÷cii:::÷,



:÷÷÷cii::÷i
C- 11

ifill - goin
'

( jpg e
" ) (j ) t ( jpgciw ) ill - gem )

'

ftgciwj )

( ( l - qeiw )
'

/
'

: C- 1111 - gem )
'

( pg ejw ) t C- llfpgeiwllilll - geiw )(geiw )

( l - geiw 14

Efx
" ] : In fin Exlw ) (

w . o

*Cx 't -

- jt II. Id 41 . . .
Note : Idi . Ixlwllo

: C- 1111 -gefwtypgfwl-l-lllpgefwlhlll.ge'M )(geX )

( l - gym 14

: C- 1111 -

g I' ( pg / t C- lllpq 112111 -

g kg )

( l - g 14

:C- H ( d -91-4911,99112111-9141 )



EICK ) : c- it t " ( d -9144911,9911411-9141 )
= ( I - g)

'
( pg ) t pg ( 2111

-

g ) 191

( l -g) 4

= pg ( l
-

g ) ( ( I - g ) t 29 )
( l - g 14

EICX
'

] = pg ( I -191

( I -

g )
'



Y ? O4) XNNC 0,4 ) Y ' { Is
× co

Gaussian PV X N N ( M , o
'

)

X has gaussian distribution wi the parameters or 4 o2

f×( X) = I
- ( X -M ) 42oz

- e

L TI - O

Yi f xx,
X ? o

X co

iylyl
-

-

g Fxly )

Fxlryl - Ext - ry )

fylyl : fxly ) y ? O

{ Try fxlry ) t try fxl - ry ) y
co

- 1×21/8taxi = i
. e

- ' """o ' fxlxl "

÷
,

O
L TI - O

fylyl : e
- T"

y ? o

2/27I :÷
.

. :÷
.

"



i
. fylyl : e

- Tk
y I

0

2 271

{( e - Ho to " ) y co

LAY



f ) x - uniform PV C - g
,
a ] a 7 0

Sal bet =a÷a,
"

IT

fxlx ) -

- ya -

a E x E 9

{
o ein

Fxlxl -

- f .! Htt at

Fx (x ) : o

{ xia -

ai
'

:c
.

29

l X Z 9

PIX > C ) : I - PIXEL )

= I - f- xcc )

b

I - O c sa" " ""

f : ÷ :
"



c sa" " " I

:{
'

⇐ - aecia
29

O Cz a

note : i -
.
. fat

- lift : 9¥

I
'

iii. PIX > 4 =

⇐
-

oca
29

O Cz a

Sb ) Bound PIX > o )

# CX) = 9th
2

Efx]=a÷ .

.

0

VARIX ) a (b
12

VARIX ) = ( a - C - a ) 12

a-

= "÷ . as
'



pcx > c) = PIX ? o ) - PIX > c)

PIX >Cl E PIX ? C ) E I
g) 2

Note a
'
.
- o

o
'
: VAN = 91

3

d%C
-

-

c
Z

E at
3. c
'

i. PIX > o ) E I
30
'

so )
n PIX 70 ) exact probability

I - O

4

l l l l
°

I 9
L

chebyshev upper bound graph
^

% -
-

y, -
-

-
-

-

l l l 7
°

912 9



6) X - exp ( x)

Y :X -11

xvexplx)
ECX ] = I

×

VARIX ) = ÷,

Ga ) ECY) = Etc x -11 ] = #CX ] -1 ECI )

> ECXI -1 I

= Ly y l =

x

ECY ) :

x

VAN 'll ' ECY
'

] - LECY ])
'

= Elkin
'

) - ( ' I
'

Aside
# ((x -111

'

) = ECX
'
-12 X -l l )

' Eck
'

] -I # ( 2x ] -1 Ecl )

"

Efx't -12 # CX ) -11

= 2

Jr
t 2¥ -1 I



= EICH 'll
'

) - ( ' I
'

= ÷, t I y l - (x -111
'

e-
x

= ¥, -12¥, -1 - x't2
y
L

=

I
×
'

= I
xu

VARI 'll ' Tyr


