
10Discrete Quiz 13

Def : XI
,
minth, no

#Ifisbot rational , the
A

Exis Not rational
B

I
. cutapositive uBa7A

If 3x= 1 is rational, then

X is rational,

2
. A =B
Assume 79A
x is not rational 3

auf AnBF
3x-1 is rational

=



3 . Coa positive proof :

&rational -rational

Assume 3x-1 is rational,

Her Emir Et
n +0

The 3x = * + = m + E =

3x=
so X=

Since minE1
,
n =0,

then m+a
.

In ET) 33n + 0

so x is rational



Last time Functions

- : A - B
turrain "cotomain

lmf = Steal) a+A)
Greph = ((a

.b) fal = h)

Eistifflaz m=a
↳Fan = flac = f(az)

sonto : 1mf = BE

VbeBJaeA fal = b

↑iscorrespondence
If t is H and auto



Eat f is # corresp #

Jg : B + A : a fall = a FGGAI fig()) = b VbE

g
= fa inverse

Ex Is F : A-B 1-1 ?

Outo ? both ?

(a) fix +4
f(x) = 2x + 5

~/31:15
t

pra H(x,) = f(x2) = 2x,+5 = Exe+5-
-5 ↑2
= Ly , =2x2+ X1 = x2



far?Nmoddints+ 2
If : can gelm+suppose not: yet :

2x+5 = 0
2x =- 5

x
=

-5/22-xkx(x)
(b) f : ( + 7) f(x) = 3-

/(ii)
Looks like+cour.
clam is 11 corr:



3-xif(x) = y
same a In Call

3-X =
7 &Smith My

3- y = X

· 354t= 3 -x
=3-x is Invese :

Hat T) flacal) =a
↑ ((a)) = f(3-al

= 3)- (3 -al)
= 3-3 +a =aV

(c) f: - IN

Hx = (x)

#Ettil-



↑ is G =L

It - 1
butIsat :

prof : Let no IN :

NTS 7 x1 : fx=
(x) = n

but y = 2 work

(n) =-

E2 Find all functions
f : A - R

A= 91 , 2) , B =Saibic)
to answer ,

use graphi

f : AuB f() = a
f(2) = a



gua i E(ka) , (a) 3
All of them ;
-

& (a) . (2 ,al) 9(1 · a) , (3 , 6125(1 ,a) . (2 ,4)*S(1ib) , (2 ,all S (1
,
b) , (2 ,3335(4 ,b) . (2 ,c)ES(l,c ; (2) 5(1 , c) , 92 ,34R9(1 .c) , (2 ,c)

9 total

6 of them.in.



Ex3 : Court all functions

f : A + B ,
(Al = 3 , 18) = 6

A = Sa,, an ,ash

Layer Sal , fal , flowhat
+

so#4 = 216

Nowmanyare 11 ?

S fall flaal flag)
6. 5 . 4 : Ro

How many ? NONE



ExY Same questions,
but 1 A1= 6, 181 = 3

(f(ai) feasl- f (ab)
33 3

3 . 3 - 3 = 36
un
6

Howmany are 1-1 ? Not

How many are and ?

B = Sbindz , de

How many tuple

(flad
-

f(us)
with by

, b2
6 by appearing ?



Si = set of tuples with by
no appearing

Then As i

36 - 15 , uS2uS3)
Y-

Inclusion - Exclusion :

IUSzvSg) = (s
, ) + 1S2) + 15a)

- 15 , uSzl-Kensel IzuSal

+ /S
, vSzuSs)

(S1) : 26 = (S2) = 1S3)

(S
.
1 Sz) = ) = (SivSs) = 1 = Ezesaly

15, 1S2eSal = 0 ?



so (Suszusg) = 3 . 26-3-1

& # auto

30- (2=26 - 3- 1)
729 - (92 - 3) = 540 .

E5 (A) = 191 = 3

(f(a) f(au) f(au)
3 3 3How

many function

As 32= 2)

↓many 1-1
3.2 -1 = 31 = 6

↓o many auto 6

Reesugesta pattern:



Rml : Let fit-s be a
-

Sfunction
, Air finite

DIAk(d - ↑ is not 1

② (A) 1B) = - is not orto

If t is 11 and on to

(f 1 correp)
Man (A) = 19)

This motivates a definition :[ A
, 9 have tree same
cardinalityof There's

a 1-1 corresponding
f : A +

Write IA) = 19



El F : (0 ,0+ 10,0%

A f
-eY

so (Gall= (a)

4) [0 , 13 - 10 , 23

q(x) = 2x

so (COD) = 10.23)

x)(IN) = (2)

012345678910

#76 ↓



-y -3 -27,%3345

flul = 51/2 n even

-En odd

(d)(2) = (Q)

es 12) < IRI


