
MATH 180A (Lecture A00)

mathweb.ucsd.edu/~ynemish/teaching/180a

Week 6:

Homework 4 due Friday, February

Today: Gaussian (Normal) distribution 
Normal approximation

Next: ASV 4.1

w 17



CDF of NVCO
.)

suppose X -NCo.). What is PLIXII )?

P ( *<x = ) Oft)=FueE

-jectjdt=Fuétdt

:x
"":Cannot use the polar coordinate trick.

QCa ):=JéEat CD ofX
~NCo1)

F

no simple explicit formula

table of values of 91)( for x
20)



Normal table of values (Appendix E in textbook
)

o

to
-

This table gives PlZE ) where znNGou
)

-xity, t

Example PCZ
:0.91)

- PLZ50.970.01)20.8180d0.91)=

:
Atx)=1-alx)

PCZ 0.24) =1-
PCZ20.z4)

=1-
Plo.2u)

=1-0.5948 =0.4052

Pf-0284Z 40.59)= 910.59)-91-0.28)= 910.59)-(1-910.281)

= 410.59) +810.28)-1



Normal table of values

o

Exercise Let ZvN
10.1)

Find xoEIR such that PLIZ
13xo)

=0.704

PL
1Z170o)=PC

Zsxo )t PCZs-xo)t
= 1-P/xol+ 1-41

x0)

l )=2-(
i-9cxo))

=0.704

1-
P(xo)

= 0.352,
4

C20)

= 1-0.352 = 0.648

Ko = 0. 35



Mean and variance ofX
-NCO.1)

flxJ=fåtfxltJdt= FxŞtéÅdtèéÅlo = 0

drf-ét?=tét?)

= {
teti

-tětij

Suv =av-fuivNovKxI-ELlFBxèBdhtfe"y)vfrfe*jat.
odFéEdt=1



General normal distribution N(u,8)

Let MEIR and oso
.

Random variable X has

normal(
Gaussian)

distribution with mean

M
and

variance o if the PDF of X is given by

fxlx )=Io
e

-

"
M

zoa

We writeX
-NCMi0)

Using the density we can compute

ECX
):,Yar(x)

82

"'
Gaussian distribution" = family of distributions



Xymo
)

z-Ncou. Relationbetweenand

proposition LetX ~NCM,O), ato, beIR.

Then the random variable aXtb has normal

distribution
,

axebuN (qurb, alo?)

Using this proposition any Gaussian random variable

can written as a shifted and rescaled standart normaybe

E
.g,

if Oso
, MEIR andZ

-N(o.i),

then

oztu ~ NCU,0)
IfX ~NCM,03), then E(X) = i Var (

X)

=

IfX
~NIM.5Y),

then X -u
o ~ N

( .1)o



Example

etX
~NC-3,4)

Find PIXC
0.91);

PCX
30,82);

PC
-0.24

aXc
0.88)

If X
~

NC
-3,4),

then ,soX
-NIO.)

- NCo.1)

PLXC0.91)=PLX
3C0.9)=PIXE41.955)

=D (1.955)

PL X0.24 c 0.88)= P foz4+3ILXI 40.88+3)

=9(1.9
u)-9( )138



The message :

If we have independent and identically distributed

random variables Xix
2....

Xn with

ECXi )M, Yar ( X, )=82, then for any
acb

Jlim f la
XitxatontXn -u.nb)-!eatrno

nio

CENTRAL LIMIT THEOREM

Today :X .-Ber(p); Last lecture : general case


