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Chapter 6 : Logic D 6.

7 An interpretation is suitable 1) FIFEF and FrFEF (idempotence)
for a formula F if it assigns a 2) F16 = G1F and Fr6= GVF kommutativity)

alphabet : I strings :

*

value to all symbols BeAX occuring 3) (F16)1 H = Fn(bn+1) and (Fvb) -H = Fr(G-H)(associativity)
S# free in F. 4) Fn(Fr6)= Fand Fr (F16) = # (absorption)

SS 2 set of (syntactic) D 6
. 8 The semantics of a Legic also 5) Fn(6rH)= (F16) v(F1 H) (distributive Law)

representations of statements defines a function G assigning to 6) Fr(6nH) = (F-G)n(F rH) (distributive Law)P : setof (syntactic representations) each formula F, and each interpretation 7) +F = F (double negation)
of proof strings * suitable for F

, a truth value 8) + (F16) = cFr 6 and <(FrG)= F16

6 (F, A) in 20. 13.One often writes (de Morgan's rules)
truth function : J : S-> 30, 13 A (1) instead of G (F, A) and calls 9) FrT=T and F1T=F (tartology rules)
verification function : p : SXp = 40, 13 * (5) the truth value of F under 10) Fr1 = F and F1 = 1 (unsatisfiability rules)
(we can consider 5= p = 50, 13

#S interpretation A 1) Fr + F=T and F1-F= +

D 6
.

9 A suitable interpretation & for
D6 .

1
proofsystem is a quadrupto which a formula F is true is called ↓6 .

2 A formula # is a tautology if and
DCS a model for F and one also writes only ifat is unsatisfiable

16
.

3 equivalent statements
D 6

.

2 A proof system I is sound if no &Fset of formulas : 1 = M if 1) EF ...,#3 G

false statement has a proof ,
i

.

e
.

A (F)= 1 for all FEM
.

2) For ... 17 -> 6 is a tautologyK

if for all seS for which there exists * is not a model for M : AM 3) EF1
, ..., Fis , 26} is unsatisfiable

peP with P(sip),we have =(s) = 1 D 6
.

10 A formula Flor a set M of formulas) is Hilbert-style calculus : syntatic objects that
D6 .

3 A proof system is complete if called satisfiable if there exists a model are manipulated are formulas
every true statement has a proof , for Flor M) and unsatisfiable otherwise D6

.

17 A derivation rule or inferencerule
i. e

. if for all sES with J(s) = 1 ↓ stands for an arbitrary unsatisfiable is a rule for deriving a formula from a

there exists PEP with P(S,P) =1 formula , but is not a formula set of formulas (precondition/premises) .

Goal : A goal of Logic is to provide a D 6
.

11 A formula F is called a tartology or We write EF1 , .... F13 +p 0 if 6 can be

specific proof system TI for which valid if it is true for every suitable derived from EF1, ...,
F
, 3 by rule R

.[

a very large class of mathematical interpretation.T stands for a tartology .

D6. 19 A logical calculus K is a finite set of
statements can be expressed as an D6 .

12 A formula6 is a logical consequence of derivation rules K= ER1, ..., Rm3
element of S. a formula F (or a set M of formulas) den .

D 6
.

23 A derivation of a formula 6 from a set
D6 .

4 The syntax of a logic defines an #F G (ME 6) if every interpretation M of formulas in a calculus K is a finite
alphabet A lot allowed symbols) #

suitable for both FlorM) and G
,

which is a Klength= n) of applications of rules in K
,

and specifies which strings in A Leading to 6.

are formulas (i . e .
are syntactically D6

.
13 de samde Mo : = M

correct) if each one is a logical consequence of the M;:
= Mi-1VE6 : 31SiIn where N1 Gi for

RjBG
.

S The semantics of a logic defines other
.

F=G FF G and GFF some NE Mi-1 and for some RjEK
lamong other things) a function free ,

D 6
.

14 If F is a tautology one also writes FF
.

Gn= G

which assigns to each formula D 6
.
15 If Fand G are formulas ,

then also <F
,
(F16), M+ 6 # there is a derivation of 6 from

F= (fn , +z .... fi) E a subset and (Fr6) are formulas.

M in the calculus K

free (F) 21, ..., k3 of the indices. If #G conjunction FVG disjunction D6
.

21 A derivation rule is correct if
it free(t) then the symbol fi is said to D6

.

16 * ((F16)) = 1 if t. A(F)=1 and A(F)=0 M+RF = MFF

occur free in F ↑((FrG) = 1 ift. A(F)= 10 A(6)= 1 D 6
.

22 A calculus K is sound if M1- F=ME#
K

D 6
.

6 An interpretation consists of a set A(F) =1 itt
. A(t)=0 and complete if MFF => MrF

z of symbols of It , a domain for 16
.

4 If 2 F
1

. . . Fr 31 6 holds for a sound
each symbol in Z

,
and a function that calculus K

k
= F

,
1 ... 17

,
-6

assigns to each symbol in 2 a value

in its associated domain .
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