
Lecture 1

Lets retant with playing a guessing game !

It's a

game
with Yes - No questions

Gwess a number !

1. So the number even ? Y

2. Is the number divisible by 3 ? N
·. So the number <100? Y

4. Is the number <50 ? N

Guess a group!

1. Is it abelian ? N

2. Io the order of the group even ? Y

Gress a graph !

1. So the graph planar ? N

2 .

Is the number of vertices <10 ? Y.

What logic is all about ?
It is all about studying reasoning



in a formal on mathematical
way.

Now
,

we will focus on mathematical

reasoning
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Some symbols that are common :
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ES : logical
↓not implies i

connectives



F
,
J : quantifies

=: equality

,woina use
to talk

about mathemation

Language ofmatural numbers
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Language of group
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symbol symbols

Language of graph

IE relation symbol (predicate symbol)



First-order language
Parameters of the language.
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7

, 8)
C : a countable collection of constant symbols

F : a countable collection of function symbols

O : a countable collection of relation symbols

- for each -F , #(f) denotes the arity of f.
- for each pE8 , #(p)

denotes the arity of p.

:- I Any function on predicate symbol

# : 0 -> I] is associated with an arity.

Ina way,
we have the alphabet of

our first-order language ,
the common

symbols about ,
and the parameters.

Now
,

we are set to describe the words

and sentences



Formular

Any primitive formula is a formula
If o and i are formular ,

then so are
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-If a is a formula and a is a variable,

them FRO ,
InG are formulas

What is a primitive formula ?

Let us consider some examples first

Gu + by ,
572n + 7n2 + 323} Ten

2n + Sy = 5x + 7y 3 Formulas
.

5 + 2n + 7n2 + 3n" = 0

Terms

Any variable is a term.

- Any constant symbol is a term.

- If to th
,
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,
In are times

,
and fis an

many function symbol ,
then futte--th is a

term.



Primitive formula
- If to ,

te are turns
,
the : tz is a

primitive for mule.
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In is a primitive formula

Example (On numbers)
- U + y

tur

-

n .

y : term

- x .

y < y
. z : formula

- FaVy(x < y) : formula

- (x = x) X7(x = x) : formula

First-order logic : Syntan
Alphabet

- C = 39 ,
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... 3 : a countable collection of

constant symbols



- F- st ,

-... ) : a countable collection of
function symbols

- O : spip---- - Y : a countable collection of
relation

symbols
.
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) : a countable collection of
variables
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: equality symbol
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1 : connectives

- V
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brackets
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