
Discrete
Last time

Multiplication Principle
-

Consider length n lists

consisting of (a. - an
m
,
choices for al

ran choices for az3
mu choice for an

H
mine---om choices for
(a, ... an

E0 How
many license

(a) plate numbers



of fum 0-9

242626 10 10 In 10

-- I ----

letter digits
263 . 184

She How many if me

digit can be a 0 ?

263 . 92

(e) How many of the letters

are distinct ?

26.25. 24 . 104

(d) How many of letters and

disits are distinct ?

is 525
-

5510



26 :25- 24 - 10 . 9 - 8 . 7

Theorem i The number of
-

levsth r lists whose objects
are taken from a set of size

er IS

Sur if reptition s
allowed

n(n- c)(u-2)
. · (n-r+1) if

J repetition not
-

-I allowed

Borotation nu

e 10y = 10 - 9 . 8 . 7

Whr)Calculator



EX2 Drama club has
30 members

(a) How many ways to elect

4 distinct members to be
-

president/VP/treauver/secreta
PrTS 30 .29 .28 .

T

37 Ist
T 304 27

members
(b) How many If students

&

Gam hold multiple office?
4

30

(2) How many if president b
treasurer can be same
but no others.

Tricky :
= 54 ??-



3029 2928

30302928
PT VS si

↓oh tempting

Tocases : P =T 3029s
47530292827
-

↓ P + VS
correct

30 . 29 . 28 + 30 . 29 . 28-27

59
-

Ex1 : How many ways to

make a list of length 20

from letters in alphabet
(a) with repetition ord

(b) without repetition ?

(a) 2620



(b) 26. 25 -24 . 23... --
.
7

rem
2620

Dep For n in
IN = 50 , 1.3 .. /

n != Sunr(m-2)
..
(2)()220

1 n = 0

"I Factorial"

0 ! = 1 4/224

1 ! = 1 5 = 120

2=2 6 != 720

3! = 6 21 = 540

Exl(h)
26... 7 :

6
6'

ni
iRemark no = Twirl !-



catcan define recursively :

E 0 != 1
,
for 230,

n! = n
- (n- 1) !

Chl ! = # ways to make

a list of herat th from

n objects with no
repetitions
W i One such list,

()
so 0 != 1.

.

Ex? How many ways are-

there to order a deck of

cards ?
67

(a) 52!= 8
,
066 x 10



(b) How many ways to order

cards if all cards from

each suit are together !

13 !~
Xy ③ M

4 ! 13! 13! 13! 13 !
( = 3 .61 Y 1040)

(c) How many ordered-

5-coud hands can be
wade ?

52 · 51 . 50 . 99 . 48 =

5-

Recall Sun rotation
-



act .. tan = Yak*
k= 1

Ex1 ap = k ,
n

= 100

100

S k =#2 +3 + 1 +
-
-

+ 100

k= 1

I
Can compute :

-

-

S = 1+2 + 3 + ↓ 100

S = 100+99+98 + - -
+

-S= 101H01 .
- + 101

-

I 100 . 101 =

25 = 10, 00

S = 1000 = 5 , 050



&roduct notation :

# al = a,. 92
· 23 ... an

k = 1

Ex2 Compute the products :
5

(a) 2 = 2 . 2 . 2 . 7 . 2 : &

3

is 2 = 2

a) #2" = 21 . 22 . 2. 22 25 =
k=

= 215 = 32 , 768
(d) 2" = 2'222. 2

U

1= I



(1+2+ -

+ n)
= 2 =

= zk)
Cl = 1 - 2 - - 100

= 100 !
I k = n !

52

G)πk = 48 . 49 . 50 . 51 - 52
k = 48

5
Ch .2

k
= 1

k= -50

- 50 -49 -78
·292 . 2 · 2 --
--
i = O



50 101 ?
(j) + 2 = 2

k = 50

&222- - 2

-50 - I O 50


