
Lecture 2
First-order logic : Semantic

D : a non-empty set (domain)

I : interprete the parameters of the language

I(i) ED ,
ciE C

I (f) : Dx - - - xD + D

time
I (p) EDX -

-
- XD

Eine
I

(D , I) : a structive

Groups

t = [c] ,

F : Ei , t3 ,

0:=

D = G

I(e) =t

I(f?) : 6x6 -> 6

F (+2) : 6 +> 6



Number

C = Se] ,

7 = [f , fi ,
+3 3 ,

0 : (i) .=

D = IN

I(c) = 0

I(fi) = S.

I(f2)2 +

I(f) =·

I(bi) =

Now
,

we
need to giv specific meaning to

the variables in the domain D .

We do that

by considing
an assignment function,

Y : V - D. Now ,
we have :

(D .

E
, Y) : model

Claim : Any G : V + D can be extended

uniquely to a function y : T+ D (J : ret of
term)



Proofidea : G :J + D

ey'(u) = y(x0)
y'(e) = [(ei)

y (f tite--tr) = I(f) (y(t) .

- -
"

, y'(tu)
H .
W. Prove the above claim in details .

We will demote I' by Y from now on

We are now ready to define :

( ,
I

, y) F I

modelsatisfies formula

1 (D ,
I

, y) # 5
.
Ets if G(ti) = y (tz)

2 (D ,
E

, y) E Pit .
--- En if (y(t) ,

- -
-

, y(tn)) [ F(b))

2 . (D ,
E

, y) #19 if it is
not the care that

(D ,
F

, y) F q
4. (D ,
[

, y) E &Up if ( ,
1

,g) Eg o
, (D ,

1
,y) #4.



5. (D ,
I

, y) E qn4 if (D ,
1

, y) Eq and (1) #4
&

6 (D,
I

, y) #q + 4 of (D ,
1

,y) Eq implies &DE,
#4.

7 . (D ,
I

, y) Egy if ( ,
I

, y) Eq iff (D ,
F

,Y) #Y

8 . (D ,
I

, y) F Face if for all dED,
(D ,

F
, Yata]) Fo

9
. (D ,

E
, y) FJng if there enists dED,

such

that (D ,
F

, Yqued]) F &

How do we define yeds ?

Yanedy
: V- > D

, defined by

Jane as (y) = E
d if y = x '

, y(y) if yes

y(y) if yax

M : D ,
I

, y) ;
Mad : (D ,

E
, Y(a)



HW . From the following :

- For any
model M

,
and

any formula 4 ,

4,

(a) MF Yng) <In (19)

(b) MFG + Y iff MAG or MFY

() MF qv + 9

(d) MEGUY if MFLGG1 - 4)

(b) ME 974 if MF(+ y)(y + 9)

In themext class we ratant with the

concepts of free and bound variables


