
10Discrete Quiz9

A =CutD : In19131n]

(a)
= 30.3, 6 , 193

(A) = 7
B = Smet)/(n2) nadd]

=9 = 1
,
13 , 15 , 17,97

(b)
(B)= 10

(e) ArB = 513 , 197

(d) AuB= 90 ,1, 3, 5 ,FGE) ,#9)

(e) A - B = 90=6)

El B-A = (11 ,
15 ,123

Last
timeKT-



Principle of Inclusion- Exclusion

(PIE)

larbl = 1A) +10)-lans)
lAubuciAl +Bl + Ich

-/AnBl-lAnch- 181c
f lamer( ②

laubucupl =(+ (9) + (c) + (n)
- lAnBl-lAnCI-lAnD)-
18C - IBD) - InD/E+ /AnBncl + /AnBad) + 1 An Cud)

+ Br(uD) ⑮
- (AnB(-1)

ExIA Tom Brady fen wants

the number 12 to in his



5 digit PIN , from
90
,
1
..

97

12
---

: A
, 12 1/2

-
12 -- : Az 12 213

--12- : As 12 3/4

---Z Ay 12 4/5

Want /A , vAzvAz VAul

(A) = 1 Azl = (s) = (Ayl = 103

(A
,
1Az) = 1 AzrA3) = 1 AgrAy= o

/A ,As = 10 (AnnAn) = so
(A , nAyl

= 10

/Ainajrak o la
,
raznagrAdeg



103+ 107 + 10 + 103

- 10-10-10 =

4000- 30= 3970

# How many ways to form

a 6 letter string from

letters a bis,d if

each letter must appear
at least once ?

know : all strings 46

We want remove those
with

no a B
a

rob Bb 3



no

vo d B
Answer : 43 - /BauBb-BarBal

(Bal = 33 = (4y) = 19c) = 1Bd)

/Bal Byl =2 = /BarBel =

(PanBal = 1Bb - Bc) =

1BRd/ = /Bengal

IBanBb1Bcl = 1 dadddd

= 19amBau Bal = IBanB~ Bal+

1BynB ,e Bal

IkanbanRcuBal = 0

IBauBbuBeuBal = 4 .
36

6 . 24 + 4 . 18 - 0



so final answer

46- y- 36 + 6 .20 - 4-1 + 0
= 1560

320 More prooftechnique

Ins5
,
learned how to

prove

If A then

As, As B

Observe
-

Dy= 2x y = youx

↑Eng
-



Logically equivalent

Pet the trapositive of

AB is B = A

E Fins , then Jame
#take her umbrella

(b) If Jane does not take=

her umbrella , then

it does not rain

Note ; this not
a)

I14 Jane takes
her umbrella

then it rains

Not same



E2 (a) If x* = 0 , then

nota real number

compositive :

(b) If X is a real number,

than x*H + 0

Proof : Let x be a real number,
than x

*

30 ,
therefore

xiM, 130 ,120

ax + 1+
,

Ex Let xeT) , 14 X is not

even
,
then neither is X.

Contrapositive :
-



Let xt . ItX is even,

then X* Is even

Raf : Lex be even,

The Eccl : X =2

x3 E 8c = 2(2c)

CE)-2cED :

21,3 by definition,

so x3 is even

EXY If A = B than AoB =$

pot : We'll prove contrapositive,

A-B #6 , the AB .

Assume A-B +0 ·

then 7 xEA-B.



1
.
e
.

Ex: + A but x@B .

so A & B by defunction

((dek : xcA = .
x +B)

AB

↳roof by contradiction :

Observe :

(x nay) + F = x(y1(y)vF =

7(x1 +y)dema xvz(ay) =
< XVy = x + y

Exclusion : to prove A =B

it's equivalent to prove
If A true and B is fulse

leads to a contradiction.



Ex5s not even
,
then

X is not even

Po= Beware)

Assureene
x =2 Therefore x3=8c

= ((4c3) even,

i
.

x is not even auf
= F

x3Is even*Nadia
Ex6 No integer is both

even and odd,



Prof : BNO) Let XGD :

x is even and xsodd,

Since x is even,

TcD) : X =2

Sineo is odd,

7d : x = 22+

It follows treat

21 = X = 2&M =1

2 = 2d + 1 =

1 = 2c- 2d =z( -d)

ad t = (c - d) , c,667)
This is a contradaxim

bic zX,


