
Challenge Problem : How many
subsets does a set

of size n have?

n (n- 1)(n-z) -- - ( k)
I element subsets : n

2 elegant subsets
: n{ } Add all together
-

A ,I Az → As -7 --→ An
9
deciding if first
element is in set

z x 2 × 2 x x 2 = 2
n



Motivation Example : For a Christmas Party , brought 5
different presents , but only 3 kids showed up .

How

many to gie each
kid one present ?

5×4×3 =(5)= 513
←"permutation of 5 things

taken 3 at a time

Permutation : subset of distinct elements selected

from a given set arranged in a

specific order



Ways to recognize :

1) Elements are selected from single set
(set of presents)

2) Repetition not allowed (one present can't be given
to multiple kids)

3) Order is important ( Sarah
-Bike

David -Skateboard
Joe - footer §Different
Sarah - Skateboard
David - Bike
Joe - Scooter



Examples :

i) 15 Olympians in an event . How many ways to award
goldsilverbronze medals?
Permutation ! 15×14×13 =p( 15 , 3 )
-

ii) 22 students in class .
How many ways to assign

letter grade to each student (out of { A ,B.GD,Ff)?
Not permutation Breaks rule 2
-

iii) How many 3-
element subsets does a set of size

8 have?
Not permutation Breaks rule 3
F-



Notation : P (15 ,3) = 15×14×130=15/15 - 1)( 15 -2)
-
3 numbers

p(8,4) = 8×7×6×50

Pln , 3) = n ( n- ✓

Pln ,k) = n( n- 1) (n-z) - - - - ( n-k t t)
-

k numbers



Factorial : n! = n In - 1) (n-2) - - - (3) (2)( l )
r.-
"
n factorial

"

Example : 5 ! = 5114×3×2×1 = 120

Special cases : l ! = I
0! =L

Another way to write permutations :

P( 8 , 3) = 8×7×6 = 8×7×54×512 =
FEES

s !



Permutations w/ some objects alike-
Example : How many way

can all letters of "ABOUT "

be rearranged ?
5 ! =P(5,5) = 120

Example : How many ways an all letters of
"
AGREE

"

be rearranged
Not quite permutation (Breaks rule 3)



i) Pretend E 's are different
"

AGREE
,

"

-
P(5,57=5! ways to

rearrange

ii) How much did we account? Factor of 2
→

G R E, A Ez ways to permute

G R Ez A E,
E 's in a word

-
"
AGREE

"

can be rearranged in 5¥ ways



Eixample :
"
DEEPEN

"
"BANANA"= 61312 !

→
.

re
A 's N 's"

"

a:c::*:
ii) E , D Ez N Es P Over counted by
El D Es N Ez P factor of 3!
ER D E, N Ez p
Ez D E3 N E, p
Es D Ei N Ee P

→
"DEEPEN

"

can be

E, D Ez N El P rearranged in ways


