
Transition : DS & Alys

Intro



First : Into a overview

· Syllabus Cupdating)-
↳ Hw vs Quizzes ?

by Wednesday if possible)
· Survey-
· Class structure : readings

+ lecture/
&

discussion

· In 356C Fitz striy
Wed

.

$5 : access via Canvas
PersalLe~
↳ I for wed ,

2 on Friday



Perusall :

[
60%

: reading completor
60%

: reading "engagement"
20%

: comments

20%: gues hars/reactions

20%: opening
↳ = 240

%3
ask if confusing

!



Course Gods

· Needed discrete moth :

↳ programming langsbig - O&

sroots areasoning J
-

I-
-

2· Data structures
!

analysis

Siftgorithms
:

Y2 of ugred topics

·Complexity



Don : A proposition is a decorative

-

statement which is either
true or fulse.

E: This is transition
to computing.

· I am a professor.

Non-examples :-
· Spiders are creepy.

· Go pick that up .

Note : English can
be tricky !



Operations on propositions
Let p

be a proposition.
It : p

= "The sky is blue"

· Negation of p : LP for
O

~ It is not the case
that p"

or
,

shorter : "The sky is not blue"⑳
·Conjunction : PVg~ pad q

·Thangaren
U

True if either p ora is true.



Truth tables
of truth values of compoundSummary of inputs.propositions for any

combination

u
FouphFTF T

T

? Can help break down complex
-
Why

situations
,a

can help with

logical equivalence, ie-
upung

VS pag
-



Other concepts
tantology : a proposition that is always

true

· Contradiction : a proposition that is alway
false

Examp Les :--
I

purp
:
=-

prup : =T

-

T

Table :

P



· Implications :Tota "If p, then q"
le "Pimplies gE Il

"G If p"

Ex : "If T am
elected, then
I will

--
taxes .

"
·

I willlower or

I am not
elected

lower taxes
.

-

this T

When is
false?#true not

but g 3
I

Y



Consider P-9
: · Converse : g-P

-

·Inverse : Tp
-> Lg

· Contrapositive : 7g
-7 p.

Example : p
= "The number 15 is prime

"

q
= "15 has no divisors"

I
· P+q

:If sprime,
then it has no divisors.

-T
·

ge p : "If
is has

F

divisors, thenIprine"no

-
=
T V

If IS is
not prime, then

it has
· Tp- >Lig ! F divisors .

"

-

·

Tgt up
:"If is has divisors, then Is1

Y Is notprime



Truth table
↓

Pq

#FTF

Which are

p
+

q
= vq-74

q+ p
= +

p
+

q



Using logical equivalence

Wecandevelop someuseful
ls is

Example : DeMorgon's
Law

&pruousv



Pears



Predicates

propositions which depend on a
variable

cor possibly several

Written P(X)
ie P(x) = "X IS >0

"

Q(x
,y) = "X is a teacher of classy

"

R(x) = "X 15 prime
"

Truth value depends on variables :

Ie : P(s) =
P( - 2) =

Q "Ern", "CSE SOSO2")=



Quantifers

· Universal quartifier :
YxP(x)
↳ For all X in

domain
,
P(X) is true

un

Example :
AxeX

,
X is prime

.

Counter example :
To show false

,
find one element

in domain
.

Where P(X) is false



· Existential quankfer
7x P(X)
↳ "Thereexists a value x in the domain,

such that P(X) is true

Example : ExeXst. X Is prime .

How to show it's true?



Quick note

At this point, let me pause and
acknowledge that moth notation can be

& lot
-

Please stop me with questions !



Using Logical operators
Can combine predicates &

using
all the same

perators :

logical 9

P(x) = "X+ 1 >2"

Q(x) = "y22"

Example :
VxeR, P(x)v-Q(x) :

Translate :



Ordering a combining
In short : order matters!

Let Q(y)= "X+y =0"
Translate
-

· XxJy st . Q(y)
:

· JxXy s .

t . Q(x, y) :



Negations
Consider P(X) = "X has taken programming

"

peoplex , P(x) :

What is 2(FXP(x)) ?

Reverse it : What is L(7xP(x))
?



They "steck" , plus
can use laws :

· v (*xy P(x,y)) :

·7 (Xx (P(x)vQ(x))) :



Implicationsa quandes
Let P(x) = "X > O"

and Q(xy) = "Xy10"
translate :

YxYy (P(x)-P(y)) -> Q(x,Y



Proofs

A theorem (or leams proposition,
eff) is a statement

that can vigorously be shown
to hold true.

Generally in moth
, something like :

"If i is even, then
it is divisible by 2 .

"

"

Vaso 7620 st . If IfH-f1 <
then Ix-y) < &".

The

sequenceofstatementsging
-a


