
⑭Discrete Quiz 3

1
.
The difference of two

odd numbers is even

If X and y are
old
,
then

x-y is even

Prof Let x , y be odd.
Than there arec,d integers

so that X = Zct and

y
= 26+ 1

,

Therefore x -y = (2ati) -Cidtl =
2c + 1 - 2d- 1 = 2c - 2d =

2(c -2)
Since and ints , soc-b int,
so 2-d) is even



//

X- y ,

2. If x is pus wh free

X-1 is composite

(a) (x-1)(*+ =+)

eX= x1 = 0
F

x
=2 = x*-4=7 prime

[h) If <"Then Y
y = 1 , y = -2

x
time Boolean Algebra

Operations r/vI
varickies X . Y Tar F



->, G ,
0
,
5

logical equivalence
b truth tables

(o((xry(xy))1x = F

An expression is a contradiation-
If iss log - equiv

to F
&

An expression is a tautology
If it's log, equir to

Ex Is ((x+y) - (x+y))x

a tantology , contradiction,

or neither
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2
((y-3) (x+7y)-+Y

lI T

T

RT T

T

tautologi
-

In fact, With table shows
trut

((y+y)v(y++y))< x
Is also a tantology



-easicproperties

T D xvy
= yex and

Xvy = yox (commutative)
& (v +)1z = xm(ynz)

(xvy) vz = xv(ywz)
Cassociative

③ x1T = y XvF = X
Cidentity)

③ <(2x) = x
⑮ M1X = X aXvX =Y

& xn (yuz) = (x(y)v(x1z)

xv(y1z)=(xuz)
(distnbutie)

& yn((x) = F xv(y) = T

⑧ < (x ry) = (x)v(y)
- (xy) =(x)n(y)



De Morgan's laws

# Check
,0

③

F
Yame

⑧ <(xvy) = ( x 1(xy)

YeFE
u

same

& (x Vy)vz = xv(ywz)



xv(yuz)

-It- Y T I
-

F
- FF FF E F

- -

E same
We showed [EXO) that
((vy)n)x v x))1x = F
u 11 G

(Xv(m4y) 17X
11
. G((XvF)) - x
-

11 &
* 12X = F

E3



Shaw with Rul Mat

((+7)m(x+ y) + +x
IS & factology

sure=xvy

j((X +y)n(x - b)- 7Y
- -

substitute

7 ( X vy) -(7xv (y)) ~ 7X

umdistrib
. G

x(7xv(ynyy)) v 7Y
- G

(F) v7X

③1(x) v 7Y

-
x vx= T



Sg Collections /Sets
A let is an ordered sequence

of objects

Notatio (a 1 az ... an)
-

an objects
n = length of list

E (21E , Q ,
2
, Caitlyn Clark)

=

Notes reptition ok-

Empty list ()
List of length 2 is

called an ordered pair-
E = (4 .7) (2 ,4)
x
vot save



order matters

Ex) How many ordered
pairs (a, 921 are there

with integers
1 =a= 16

(a)
15921 20 ?

(1 , 1) (1 ,2) (1 .3) - (1 , 20)

10S (2 , 1) (2,21.- (2,20)

·

110
,
11 (192 -

(10
,
20

m
20

10x20 = 200
1) How many free, as are

letters from alphabets



JA,A -- (A- z)

sit
(2 ,A 262 = 676

j<) Same as Ch but

a+ 22

All the above except

Li B)
=
-
(z

,
7)

2

i hunter 26.26 - 26

= 676 -- 26= 650

iAnotherway (a, au)
Y ↑



Des 26: 25 = 658

↑tiple principle :
Consider length 2 lists

consisting of (ab) where

m choices for a
marrie of 6 for each

Phen There m myh such
are

lists
.

Ex2 How many length 2 lists-

Lab) are there with

cal ab in 91
,
2
,
3
.. - 203

14
20x20 = 400

(b) some as (a)
,
but all

(a
,b)
I &



20x19 = 300

(C) How many length 3 lists
&

Luobs
,
a with a.b.c in

S1
,

2
.. -
203

(a
,
b , c) = ((2 ,b) , a)
L

400 +20 = 8000
2) How many with a#b

((ach) ,a)
W

380 x 20 = 7600

(es (a
,
bicl us above

a+ b , b + c
(a ,

b
, c

xY* 19 = 720

(f) How many with

m
+ h

,
b+ ca+ c ?



(a ,
b
,
c)

20+ 19 +i8 = 6 840
↳
- -

Mtiple principle
consider levatea lists
consisting of las - an) where
wi
-chices for ai

me choices for an F

min chris for an 3
m,mz . - Me choices for

(a, - . an)

Cate How
way

license plate
nikers are there ?



DIJDDBB B
- -

lette number

26x26426 x10x10x10x 10

233 . 10 =


