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Som alternativ till Df &r det tillitet att anvinda

FORMELBLAD 5B1928 LOGIK, VT 2004

Rule of «E: . Rule of «1I:
ay,--,om () perg g (8 p Assumption
(Or Q1y---28m G) qu) :
INFERENCE RULES FOR SENTENTIAL LOGIC : e () 4
bry--sbn (k) P :
Rule of Assumptions: _ Rule of DN: , 1 s i G q Assumption
i () p  Assumption ayny (J) ~~P oL, sam b be (1) g e e . (s)
: biy..ybn (k) p
where p may be any formula. ap..a, (K) p i DN _:
! &E: X (1) peg ghjk «I
Rule of Rule of VE:

ay...a, (j) p&gq

ay..a, (K plorg)  j&E

Rule of &L
ap...an (J) p
bl---~vbu (k) q

ay,.-anbp...by (M p &g jk &1

Rule of —~E:
..., ) p—4q

by,..by (K) P
a1 .Anby,..2b, (M) g ik ~E

Rule of - I
j (j) p Assumption

aj,...,an (ic) q
(an..a)/imp—-q k-l

Rule of ~E:
al----van (]) ~q

by,....by (k) g
apr..s2nbyyeeby () A jk ~E

Rule of ~L
j (j) p Assumption

ay,-.adn (I-C) A

{ay,....a}/] (m) ~p ik -l

A1y..dn (g) pvaq

h (l:1) p Assumption
by,....by (;) r

j (3) g Assumption

CpyeesCov (i() r

or
ay,...an (K) gvp Jovl

Rule of Df:

If "(p-— g) & (g = p)* occurs as the
entire formula at a line j, then at line
k we may write ‘p — g°, labeling the
line ‘j, Df" and writing on its left the
numbers from the left of j. Converse-

mula at a line j, then at line k we may
write "(p — q) & (g — p)", labeling the
line Yj, Df’ and writing on its left the
numbers from the left of j.

Rule of EFQ:

ay..a, () A

al,“-yan (k) p .]EFQ

X(m)r  ghijk VE
where X = {a;,...a,} U [by,...bul/h U
{Cl,...,cw}/j.
Rule of VI
dyy.-adp (j) 124
a3, K pvg § VI

ly, if “p —~ g" occurs as the entire for-

where X = {a1,...,am}/gU {b1,...,ba}/j

INFERENCE RULES FOR FIRST-ORDER LOGIC

Rule of VE: _
djy...ydy (.]) (VV)¢V

apr.nan (k) Bt i VE

where ¢t is obtained from ¢v by re-
placing every occurrence of v in ¢v
with t.

Rule of VI
Ay (J) @t

ap.a, ) (VW)Y VI

where t is not in any of the formulae
on lines ay,...,a, and ¢v is obtained
from ¢t by replacing every occur-
rence of t in ¢t with v, v a variable
not already in ¢t.

Rule of 3E:
ay,...a, (i) 3v)ev

j () ¢t Assumption
by,....b, K) ¢

X (m).y ijk 3E

where X = {ay,...,apl U {by,...,.b,}J/j and
t is not in (i) "(Av)Pv*, (ii) ,.or (iii)
any of the formulae at lines b,,...,b,
other than j.

Rule of 3I:
aj,...,a, (j) ¢t

ap..a, k) @y 3l

where ¢V is obtained from ¢t by re-
placing at least one occurrence of t in
¢t with v, v a variable not already in

¢t.

Rule of =E:
ajy..ydn (]) [1 = fz

by..by (K) bt

a1y..2mbys....by (M) B, ik =E
where ¢t;is obtained from ¢t, by re-
placing at least one occurrence of t,
in ¢t with t;,
Rule of =L

G) t=t =1
where t is any individual constant.
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TABLAREGLER I SATSLOGIK

Rule of Sequent Introduction: Suppose the sequent r,,...,r, Fyg S is a T~ F~» T&) F&p TV Fvd
substitution-instance of the sequent py,...,p» Fnx g, that we have T ~p F: ~p T:-p&g F:p&gqg T:pvg F:pvg
already proved the sequent p,...,p, Fnx 4, and that the formulae

r,...,r, occur at lines j;,...,j, in a proof. Then we may infer s at line k,

labeling the line ‘j,,...,j, SI (Identifier)’ and writing on the left all the

numbers which occur on the left of lines ji,...,j,. As a special case, . : . .
when n = 0 and +y 5 is a substitution-instance of some theorem y g F:p Tp 1 Z Bp Ba Tp Ta i Z
which we have already proved, we may introduce a new line k into a

proof with the formula s at it and no numbers on the left, labeling the

line “TT (Identifier) . ) T—)» F—D To) Fe)

T:p-gq F:p—gq T:p~gq F:p-gq

(A AVB ~AryBortAVE ~BrHgA (DS)

(b) A—=B,~Bry~A (MT) /\ l /\

(c) ArgB—-A (PMI)

(d) ~ArxgA-—-B (PMD) Fp T T Tp F Tp Fp

@ Abug—A (DN R4 Ty Fg  Faq Ta

() ~(A&B) - ~AV ~B (DeM)

g ~(AVB)-dx~A&~B (DeM) .

(h) ~(~A vV ~B) 4w A &B (DeM) TABLAREGLER I PREDIKATLOGIK

(i) ~(~A&~B)-dyxAVB (DeM)

() A-B-x~AVB (Imp)

: ™) FY» T Fa»

(8 A(éB }-BN)K;};N/];A B Elggfnl)mp) T: (VV)pv F: (VV)¢v T: Bv)¢v F: (3v)pv
(m) A&BVC) Ay (A&B) V(A&CQ) (Dist)

m AVB&C)A-g{AVBI&A VO (Dist) l l l l

p) FAV~A (LEM)

(@ A*B Ay ~~A*~~B;or:~~A*B;0or:A*~~B (SDN)

(r) ~(A*B) Alng ~(~~A * ~~B); Or: ~(~~A * B); or: ~(A * ~~B) (SDN)

'p Ab-nx ¢ star hér for 'pFyg g och gng P
1 (1) star '+’ for *&’, 'V’ eller &,
1(q) och (r) star '+’ for "&’, 'V"', '’ eller "',

Extension (1) to the Rule of Sequent Introduction: If the formula at a
line j in a proof has any of the forms "~(Vv)¢v", "(Iv)~pv", "~(3Iv)¢v"
or "(Vv)~¢v’, then at line k we may infer the provably equivalent for-
mula of the form “(Av)~¢v?, "~(VV)$V*, "(¥V)~¢Vv* or "~(IV)PV’
respectively, labeling the line ‘j SI(QS)’ and writing on the left the same
numbers as occur on the left of line j.

Extension (2) to the Rule of Sequent Introduction: For any closed sen-
tence ¢v, if ¢v has been inferred at a line j in a proof and ¢V is a sin-
gle-variable alphabetic variant of ¢v, then at line k we may write ¢V,
labeling the line ‘j SI (AVY and carrying down on its Ieft the same num-
bers as are on the left of line j.

{T: o1} {F: o1} {T: ¢1} {F: o1}

PEANOS AXIOM

Sprak (tolkningen i standardmodellen inom [ ]):

en 0O-stillig funktionssymbol (dvs en individkonstant) 0 [talet 0]

en 1-stallig funktionssymbol S [nésta tal]

tva 2-stalliga funktionssymboler + och * [addition och multiplikation}
(vi skriver t.ex. £+ y och z *y i stillet for +(z,y) och *(z,y).)

Axiom:

Pl Vz Yy (S(z)=S(y)—=z =y) olika tal har olika efterfoljare

P2 VzS(z)#0

P3 Vzz+0==z

P4 VzVyz+ S(y)=S(z+vy)
P5 Vzz*0=0

P6 VzVyzxS(y)=(z*y)+=

0 &r inte efterf6ljare
rekursiv definition av +, bas
rekursiv definition av +, steg
rekursiv definition av *, bas
rekursiv definition av *, steg

P7 Vz..¥2z,((¢0 & Vz (pz = ¢S(x))) = Vz ¢z) induktionsaxiom
1 P7 &r ¢z en godtycklig formel med alla fria variabler bland z, zy, ..., z,. P7 &r alltsa
egentligen ett odndligt antal axiom, ett s.k. axiomschema.



