
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Monday
,
4/8-1

More counting .

A) Factorials .
Recall that

, forHe/, we define n !
('n factorial") by

n ! = n(n - 1)(n-2) ... 3 .2 : 1.
E-g .

y ! = 4 . 3 . 2 . 1 = 24,
10 ! = 10 . 9 .8 . 7 .6 . 5 .4 . 3 .2 .1 = 3

,
628
,
800

,

1 ! = 1
.

We also define 0 ! -1 .

Note that the number of permutations (that is,
length-k lists , without repetition) of n objects,
given by

nPp = P(n . k) = n(n-1 (n -27 . 00 (n - k + ) , (x)

can be written more compactly , if we multiply
top and bottom of (x1 by (n-k)!: -

↑(n
,
k) = n(n - 1(n -2) ... (n - k+ 1)(n -k) !

(n -k) !

= n(n -1(n-2) ... (n- k + 1)(n- k)(n- k- 1) 0 0 . 2 -1
(n -k) !

= n ! O (AX)
-

(n -k) !

Example :
(2) Write P(57

,
32) in terms of factorials.

(b) Evaluateo without a calculator.
98 !
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Solution.
(a) P(57

,
32) = 57! = 57!

(57- 32)6 25 !

(b) 100 ! = 100.99= 9900.
98 !

Remark : Formula (**) is easier to write down
but
,generally , formula (*) is easier to compute

with

B) Counting sets.
Question : how

many size-
sets (order

doesn't matter can be made from n

objects (without repetition) ?
n !

Answer : we know that (n-k ! size- lists
(without setition) can be made from
these outs .

Each such list can be arranged
In

k(k - 1)(k-2) ... 2 -1 = k !

ways . All these ways yield the same set.
So :

FACT Let (1) ("n choose ") (also written
n(k) denote the number of size subsets
of a set of size n. Then

(k) = n ! (05k = n) a
k ! (n - k)!

Example : some basic computations.
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(a) Express as natural numbers

(i) (9)
,
(i) (2) (ii) (80) (x) ( ,7)

(b) Explain why ()-(n) for Osken,
in two ways .

Solution
, 2

(a)(i)(8) = 80 4 !
= 8. 7 .65 = 20705 = 70 ·
%302-1
so 33

(ii) 100 = 100 = 10 -49. 98 = 50 ·33 . 98

9797 : 36 3-2-1

same as
(ii)

= 161
, 700 .

(iii) 100 = 100 ! 161
,
700 .

3 S 3 ! 97!

(iv) 17 = #T!
17 #! O !

=I
= 1
.

(b) First argument : by the FACT,

n = n !

n - k (n -1) ! (n- (n -1)China)
Second argumen

k of↓:
given n items

, including
these in a set is the same as excluding n - k
of them. So, by counting these ways,

n
= n &

n - k


