


















ECE313 MATH362 PROBABILITY WITH ENGINEERING APPLICATIONS

LECTURE25 THE CENTRAL LIMIT THEOREM AND THE GAUSSIAN APPROXIMATION

TOPICS TO COVER BASED ON CH 3.61

THE CENTRAL LIMIT THEOREM AND THE GAUSSIAN APPROXIMATION

THE CENTRAL LIMIT THEOREM AND THE GAUSSIAN APPROXIMATION

MAIN IDEA IF MANY INDEP RUS ARE ADDED TOGETHER AND IF EACH OF THEM

IS SMALL IN MAGNITUDE COMPARED TO THE SUM THEN THE SUM

HAS AN APPROXIMATELY GAUSSIAN DISTRIBUTION

THAT IS IF THE SUM IS WITH

EX M AND var x 52

AND IF x ̅ NCM521

THEN THE CDF OF X AND THE CDF OF x ̅ ARE APPROXIMATELY THE SAME 1 E

c P Cl Fy PIX C GAUSSIAN APPROXIMATION

AN IMPORTANT SPECIAL CASE OF THE GAUSSIAN APPROXIMATION

sum of n
BÉRÉÉULLI

RUS EACH WITH PARAMETER P

X BINOMIAL N P



EXAMPLE X BINOMIAL 10 12

EX 2 AND Varx 7.6

LET x ̅ N 2 1.6 WE PLOT THE CDFS OF X AND x ̅ AS FOLLOWS

1

NOTETHAT FX AND FX ARE CLOSE BUT NOT EVERYWHERE AS FX 15 PIECEWISE CONSTANT

STEP FUNCTION WITH JUMPS AT INTEGER POINTS AND F IS CONTINUOUS

NOTICE HOWEVER THAT FX AND FX ARE PARTICULARLY CLOSE WHEN THE ARGUMENT IS

HALFWAY BETWEEN TWO INTEGERS 1 E

Fx R 0.51 Fx ̅ kt 0.5 K INTEGER

HOW TABLES

FOR EXAMPLE Fx 251 06678 Fx ̅2.51 0.0537

t EI 5 2 5SINCE is AN

why



50 Fy1251 IS A FAIRLY GOOD APPROXIMATION OF FX121 IN PARTICULAR ITS A

BETTER APPROXIMATION THAN F 121 15 IN THIS CASE Fx ̅21 0.5

IN GENERAL WHEN X IS AN INTEGERVALUED RV THE GAUSSIAN APPROXIMATION

WITH CONTINUITY correction it

Fx R Fx ̅ k 0.51

SIMILARLY WE HAVE psex R pay app
subtraction

FURTHERMORE THE APPROXIMATION IMPROVES AS N INCREASES

FOR EXAMPLE BINOMIAL 30 12

EX 6 AND var x 4.8

LET x ̅ N 6 4.8 WE PLOT THE CDFS OF X AND x ̅ AS FOLLOWS



FORMAL STATEMENT OF THE FIRST CENTRAL LIMIT THEOREM BY DEMOIVRE AND LAPLACE

N POSITIVE INTEGER AND OL P 1

Snp BINOMIAL n Pl 1 E ESnp NP AND varSnp npsl pl

STANDARIZED VERSION OF Smp Sy

FOR A FIXED PE 0,1 AND ANY CONSTANT C

Fsmp 14 14 AS n 0 CONVERGENCE IN DISTRIBUTION

EQUIVALENTLY limp P sy
c Eca

ALSO 1 Fsmp 14 1 14 acct as n a

EQUIVALENTLY limp P sf f c acct

EXAMPLE Ial A FAIR COIN IS FLIPPED A THOUSAND TIMES INDEPENDENTLY

OF TIMES HEADS SHOWS

USE THE GAUSSIAN APPROX WITH CONT CORRECTION TO FIND K SUCH THAT

P X K 0.01




