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A tanguay is a set L of function symhols, relation symbols, and constant
symbols . Each function )relation symbol has an arity net

Conradin : constant symbols are
"function symbols of arity O

"

.

An L-stmcture.tl consists of :

° a nonempty at M (the universe of M)
' Ir every function symbol f of arty n, a function FM

: M
"

- M

. for every relation symbol R of arity n, a Sabat RM E M"

- for every constant symbol c , a element CME M
.

Syntax : We build formulas using symbols in L along with

n n tf = ( ) ,
and ctbly many variable symbols .

Tetum (new functions)
• constant symbols and variables are terms

° if t
, , . .

. , tn are terms and f is an n- any function symbol
then f (t . . . . . .tn) is a term

Given a structure M and a term t
, inductively define

FM : Mr- M for appropriate r

o constant symbol c vs cm (r--o )
- variable X m identity function (r=D

of Ct
. .
. . ..tn) m fact,M

. . . . . tf )

Tiformulas (new relations)



• Tf t , and tz are forms
,
(t

,
= ta) is a formula

• If R is an nay
relation symbol and ti . . . . .

.tn are terms
,} yatmn↳

then Rft . . . . . .tn) is a formula . -

° If 4 and 4 are formulas then so are

-4
,
Hart)

,

and txt for any
variable x

An occurrence of
✓ variable x is free in I if × does not occur in the scope of Tx

Otherwise the occurrence is bound .

Ix - Gtx) =y)

Notation : Given a formula of
,
write Ilk .

. . . . Xn) to denote that

Xi
, .

. .
. Xn are the fee variables in 4

.

Given a formula Ichi . . . . Xn) , a structure µ , a, . . . . , an
EM we

define
"

I satisfies 4 in M
"

,
waHea Mfd fan . . ., an) , as follows :

- If 4 is ft
,
-
- th then Utkal i t.MG) - t.MG)

. If 4 is Rft .. . . ..tn) then Utkal it (t.MG, . . . ..tn/a-DERM .

° ME (da 4) ta) IR ME ICE) and ME 4G) .

. M K - 4G) IR Mk Ne)

. Suppose I is Twitch , . . . . xn. w) . Then M Kaka) iff

for all be M
,
Mehta,b7

.

Abbreviations
-

Glod : (Ivy) is a felony )
"
or
"

69-47 is Gd v 4)



(day) is 64-47 n f4→4)

7×4 is -Fx -I (universes are nonempty )

Locale : e.g .
L = { t

.

.

,
c
,
O
,
I } (language of ordered rings)

x ty is + (x, y)

x cy is < (x, y)

X Ey is (xcy) r Cx -- y)

Xcycz is key) n Cyc E)

×2 is x. X

n x is Xt Xt . . - t x Cn times)

-

An Lisente is
an
L- formula with no free variables .

Tx (flex) # y ) 3- ytfxcfcx) # y)

If 4 is a sentence and M is a structure
,

then we have the

notion of Tl 1=4
,

"M satisfies 4
"
or
"M models of "

Def : An Lilley is a set of L-sentences .

Given a theory T, we wite MKT (M is a model f T) if

Mfd for all IET
.

Tissadebkifithasamolel.IT
EI : T = { n Tx (x - x )} is unsatisfiable .

Tx Cx-x)

Read : T is consistent if it does not prove a contradiction fling)

Gill : satisfiable ihf consistent


