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Talk's Plan

@ Section 2

@ Deduction a la Gentzen: predicate rules
@ Exercises - predicate logic

@ Gentzen Deductive Rules vs PVS Proof Commands
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Gentzen Calculus

Table: RULES OF DEDUCTION & /a GENTZEN FOR PREDICATE LOGIC

Left rules Right rules

Axioms:

Fe=eA (Ax) L,I'=A (LJ_)
Structural rules:

apl,—‘l":;AA (LW eakening) I"F:>:>Aﬁp (RW eakening)

o, = A . I'= A, g, .
(pnpg,ol“ = A (LContraction) TAS:;O (RContraction)
=] = = = fae



Gentzen Calculus

Table: RULES OF DEDUCTION & /la GENTZEN FOR PREDICATE LOGIC

Left rules Right rules
Logical rules:
vic{1,2}> T = A - = Ao T =A,9 (Rn)
S Skt S
o1 A2, T = A " T= A, oAy N
. T=A 9T =A L= A 0,c01,2}
L —
eV, I = A (V) L= A 91 Ve ()
= A, ¢ ¥, = A e, ' = A, ¢
(L—) ——— (R>)
¢ = Y, ' = A = A, ¢ =9
elz/t],T = A L= A plz/y]
———— (Ly) ————— (Ry), y v, A)
Ve, I = A = A, Vg
elz/y], T = A T = A, plz/t]
————— (L3), y &1v(l,A) —— (R3)
g, = A = A,3z¢
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Gentzen Calculus

Derivation of: - J,—¢p = =V,

ple/t] = plz/t]
Vaip = plz/1]

(c-EQUIV)
—plz/t], Vo =
(c-EQUIV)

oo = Vo
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Some inference rules in PVS

@ Predicate:
Deduction rule PVS command
= A Je.0, 0 F A
% (L3), y¢&tv(l,A) m (skolem), y & £v(T', A)
plz/t],T = A Vo, TEA
Ve, I = A (Lv) elz/t], T+ A (énst)
[-1] Vaur : P(z) [—1] Vor : P(z)
[2] v : ~P(x) (skolem —2%2”)  ~ [-—-
(o (1] P(z)
(1] Veur : P() [-1] P(2)
[--- (inst —1 “27) ~ [--- Q.E.D.
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Exercises - predicate logic

See the file pred_algebra.pvs in Exercises directory

T. A. de Lima & M. Ayala-Rincén Interactively Proving Mathematical Theorems



Summary - Gentzen Deductive Rules vs Proof Commads

Table: STRUCTURAL LEFT RULES vS PROOF COMMANDS
Structural left rules PVS commands
TFA
% (LW eakening) Sorﬁ (hide)
p,p,I'= A . e, T
L
oTSA (LContraction) o TFA (copy)
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Summary - Gentzen Deductive Rules vs Proof Commads

Table: STRUCTURAL RIGHT RULES vs PROOF COMMANDS

Structural right rules

I'= A

PVS commands
. F'FAe
IS Ao (RW eakening) Ir A (hide)
I'= A 0,0 . FEAp
TS A, (RContraction) N (c

opy)
=] F = = DA
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®1,92, 0 = A

Summary - Gentzen Deductive Rules vs Proof Commads
Table: LocicAaL LEFT RULES vs PROOF COMMANDS
Left rules

Y1 N2, I'= A

(LA)

PVS commands
e, T =A ¢, T = A
VY, I = A

@1 N2, '

A
(flatten)
wie{1,2p> T A
VY, I' A
(Lv) : (split)
e, TFA ¢, T A
= A, ¢,I'= A ¢ = ¥, D FA )
(L) (split)
¢ =P, I = A THFA, e ¢, TFA
elz/t], T = A
. (Ly)
Vee, I = A
elz/y], T = A (L2)
320, T = A 37

Vee, T - A
elz/tl, T F A
y € fv(T', A)

(inst)
Jre, A
2T T (skolem), y & fv(T,A)
elz/yl, T H A
=] (=) = E DAy
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D= A, oA

(RA)

Summary - Gentzen Deductive Rules vs Proof Commads
Table: LoGicAL RIGHT RULES vS PROOF COMMANDS
Right rules
T=A,¢ =A%

PVS commands
T'= A, eieq1,2}

I'= A,p1 Ve

THA @AY
(split)
THA, ¢ DFAY
THA @1 Ves
(Rv) (flatten)
TEA 1,02
e, L= Ay TEA o=
(R—)
= A, ¢ — 1
= A, olz/y]
. (Ry), v &tu(l,A)
= A, Vg

latt
o TE Ay (Jhetten)
THAVep
T = A, pla/t]
- (R3)
= A,3z¢

————— (skolem y & £v([, A
RN ( )s & tv(T', A)
T'FA, 3z
—— (inst)
TF A ple/tl
=] F = = DA
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Summary - Completing the GC vs PVS rules

(hide) | (copy) | (flatten) | (split) | (skolem) | (inst) | (lemma)

(case) x

(LW) X
(LC) X
(LA) X
(Lv) X X
(L=)
(Lv) X
(L3) x
(RW) X
(RC) X
(Rn) x
(Rv)
(R=)
(Rv) X
(R3) X
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