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Last time Syllabus
Sets & subsets

ACB us AEB

# Operations AuB , Ark ,A-9 ,B-A,

oly& A& B ,

Venu diagrams
As (AxB)= (A) + /B)

New Partitions 3
.
7

E A==Ints



IAe
= Seven-tel

1 Ao = Godd inis

partition of 77??
I kE4: k=Omodz]

Sk+7 : k= 1 modiS

10
.

1 Fobasiccounting

principles-
k : (AxBl = /Al + 18)

More generally : Product Rule

If A... An one finresets,

1A ,xAcY--Arl = /A , IxAzI-.

↑ /An
↑



/Al = Fi
7-letter

ExHow man?

&Sta of Lunatic take from
A = Sabe .. 27

Thinki S

lAXAX- x A) = IAI
we = 25

7 fives

-
Katieis

$) How many with no rovelsI
a
,
e
,
i
.

0
, 4



A-Sa , e, , 0.al = & 10121

As : 217

C) How many start
with a

anf end with K.

rack
*ka -----

↑ count these :

265
Ex3 How many

10 digit

but strings are there ?

A = 50 , 13 , 1A = (A)
"

= 2 = 1024



ExB : How many license plate
combinations have form

(a)

(
eterdigits

A, -- Z hom 1
,

2
..
9

A = 3A--7) , D = E1
,
2
...

al

(mtxAyA + D = D +DxD)
-

lABXIDI
= 263- 94

(h) Realizing that they will

run out of plate numbers,
the state decide to also



allow
-------

~-

Y Stelten Edigits

A,ie
a

possibilities
TI 26-93 (old)

Az

265 . 92 + 26" . 93

This illustrates a secont

coun the principles

If At A , uA, and

A
,1Az = d

Den (A) = /A + /A2

B



↓

A Idea

same works with more sets :

Addition Rule

If ArtAn = A

and Aintj = & ,
tran

IAl=i

(I .

e
. IfAilsapainta

Ex4 At Subway trae are

20 sandwiches . A lunch

embo consists of a sandwich



andfrutilchips(a)
e 25 chips

3 sizes

(b) drinko cookie
↳
y kinds

(c) drink o applie slice

How many ways to make

Lunch abo

(a)IS YT
Ship
/ crite
sire

(s)x(p) x ICh =

20 x3x5
= 300



(b) /S + D x Col

20 x3 x y = 240

() /Sx Dx Al

20 x 3 x 1 = 60

So total # is 300 +260 + 60

= 600

Ex5 A football fan creates

a 4 digit Ath PIN for

bank accountT
any

number from

9112.. 9

He wants his PN to begin

34 Walter Payton

4 Breit Favre



82 Ramby Noss

10 Fran Tarkenton

How many possible PINs i

34 -- 100
10 10

Y
---

1000

84 -- 100

100
10---

Enk : If we add Alvin

#4/

1300

!Kamara to list,

41
- =

100

t

-



1400

↑ What's veng?

41
-- already

accounted for !

as 1300

12 The birection rule

Real (Discrete)
Let A

,
B be set

A function : A-B is a

rule thatessigns each

as A to exactly me be-

Nation fal = b



Ext

Di
-

O13

, Y

A B
f(al= )

f(b) =2 Graph

f(c) =2 S1) , (b ,2) , ( ,21]
Des Of is 1 if

H(x = f(y) =+ *
=

Y

leav : x Fy = f(x)
+ f)

②f isto if Infi
I
.
e
.

EbeB JacA : flal=b



③ f is a objection , f

- is 11 andInto
InEx , + not I

f(b) = f(c) = 2
b + (

- isrot :

3,4 Imf

Im (Scheinermann's berk)

cas If F is El, Den (A) (8)

(b) If f is auto , then IAK1B)

Consequence
-#isa

he



Ex1 : Recall

7-letter strings from A ... Z

B = s [ka

=
-

A = 15-letter wads)

i f : A + B

a X, 42x3x445
K

f(x , x2x34445) =

wate Traf
start with a

end with K

fbeda

(b) Counts words of From



#= 5 X, 4, 42425343X29
4x44 +

same save same

xxzabby
4 + 4T

keys

A = 54 letter rads

f : A - B

f(xaby) = xxaabby

fis bjection
:

j (9)= / Al = 26

(c) Cont palindromes

4, 42434443424/
W



f : A + B

f(ahcd) = ahadaba

Sa 18) = 264

(d) Count palindromes
with middle 3 letters

save

21 ba

so 263


