
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Wednesday, 8/30-
Informal intro to probability :
some problems , and some tools for studying

them

PartI : some problems (from Chap . 1, with some
modifications'

what's the probability that, of the 23Question 1 :

people in this class, at least two share a birthday ?
(Assume there are no feb .

29 birthdays . I

Poll : do you
think this probabilit is

!

Al <50 %? Yi lotes : (A) IB) 50 % ? (B)

Questions : In a Powerball lottery , where you must
match 6 out of 15 different numbers exactly ,
is your probability of winning
(A) greater than ; votes : 18or

(B) less than

the probability of a fair com, flipped 22 limes,
landing heads each time ?

Question 8 :

You wash 10 pairs
of socks

,
each pair a

different color
,
and after washing, O socks are

lost . Which is more likely :



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

④
·

(A) The best case scenario
(seven matching pairs left); or

IB) The worst case scenario Votes : (A) S
/four matching pairs left) - (B) 15

PartI : Some solution tools : permutations and
combinations. (From the Appendix . I

(i) permutations .
Question : how

many ways
can n different

objects be arranged lin a rowl ?
E.g . there are six different arrangements

- also called permutations - of the letters X, Y, Z :

xYZ
, XEY, YXz, Y2X, XYZYX .

Similarly, there are 21 permutations of the
letters W

,
X
,
Y
,
Z :

WXYE WXEY
,
WYXE

,
WYZX
, WEXY, WEYX ,

I

XWYE XWEY ,
IDMY, or
: It Yourself : list them all !)

Ingeneral , we argue like this
:

to
arrange n

objects , we



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

⑬

pick the first object : n ways
n-l wayspie thestone n -2 ways

:

pick the next-to-last object : 2
I
ways

pick the last object : way

These probabilities multiply , so all told there are

no (n-1) - (n-2) ... 3 - 201-
denote this number by n ! (Infactorial"

ways
of

Conventarrangingene ecto be I
.

Example : suppose Dr . S .
has a different air

I
of sneakers for each of the It class days this
semester . If he wears a different pair each days
there are St

44 = 44-43 . /2 ... 3 - 2 -682 .66x10

different ways he can do this .
(Note : the universe weighs about 2x10 Ing .

(ii) Combinations
.

Question : how many ways can we choose
3

distinct letters out of the 8 letters A
,
B
,
G
,
1
,
E
,
7
,
G
,
H
,

where order doesn't matter ? (That is : we only care
which letters weget, not whichget chosen when - )

To answer
,
reason as follows :



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

④
(a) There are 8 ways of choosin

the first letter
,I

then I ways of choosing the second, then 6 ways
of choosing the last , for 807

.6
ways
of

choosing -
BUT

16) We've overcounted
,
e.g

. choosing A , then C
then is the same as choosing E

, them A,
then C. To compensate , divide by the
number of permutations of A ,C, E (or of any
other three letters)

,
which is 3 !, by part (i)

CONCLUSION :

There are 8076 ways of choosing
& distinct letters out of 8

.

Remarks :

(a) Note that

86
= 807060504-32201 = 86

.

31 5.% 3 -2013 ! S!

(b)Moregenerally, the number of ways of
choosing a objects out of a distinct objects
is

n ! denoted (r) (in chooser .")
r ! (n - r) !

(c) (i) is called a binomical coefficient
.

(a) for example, Dr . S. can choose 3 pair
of sneakers from his It pair in

(3)) = 13
,
244 ways .


