
 

Theory of Probability Sep9,2020

Counting

Roll a die Outcome ar l 43,415,6

Roll or die choose a card from playing
deck Die 6 possibilities

cards 52 distinct cards

Total number of die card pairs
6 52 312 possibilities

Ingeneral if we have M experiments each

with no district outcomes then we have

n him he nm total possible outcomes

Back to our example he 6

Uz 52

Permutations orderingdistmatobject
Example How many ways can I order 6 numbers

Fill in the blanks
6 5 y s z I possibilities

6 20



Factorial u n n i n 2 n Cn Dl
n
TI
j l
J

convention 0

Example Il people on a soccer team each person
plays one position

H lo 2 I 11 39,916,800

Eixample Gin 4 textbooks on math 3 on English

7 total textbooks 7 possible orderings of
all 7 textbooks

Sub example If aft math textbook come first then
English textbook

I 14 Me th E E E 4 3 24.6
I 144

4 24 31 6 orderings

Example How many orderings A the letters in PEPPER

are there
If each letter is assumed to be district then
are 6 720 possibility

If the E's are not distinct then we must divide
720 by the number of permutations of these E's

72 360 624



Likewise if the P's are not distinct then

we must divide by the number of permutations

of this letter 31
arrangements

so the number of distinct words that can

be made using the letters in PEPPER is

6 361 5.4.31 X X 60
2 3 X I 31.12.11

In general if we have u objects of
which u are alike h are alike ur are

alike then the number of distinct

permutations is
n

h ha a.hr

cousin t wz ini I e

Example Take the letters A B C D E

How many groups of 3 letters can be

form
5 4.3
31

61 10
6



In general the number of unordered sets

of r district objects that can be formed from

n distinct elements is

Y
n Cn l In 2 n r ti n ryn r il

r Cu ri I

I 1 cars
n ri r

n

n r rT
h choose r

Application Binomcil thorm

Binominth nay E xky
h

Ex xty X't2xyty2

is i
Proof By induction

A

Ron for n 0 1,2 proved by calculation

Assume1 1 is true for n m

Show that 1 1 also holds for n mtl



Show is that

Ixtylm nay xty Yett xhym
h

in

by assumption

Ixty Eof I I xkym
h

I x yn
h Eo mu xk yn't

h
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EI El xhymn
e
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t m htt m

kmt
mtl Matt

In the end we have

int Muti kymH
h
gmt

Corripondi
corresponds to

tofu nitty mot oymH
o

TY kyhH
h

O


