FURTHER THEOREMS OF PROPOSITIONAL CALCULUS

MICHAEL MEYLING

ABSTRACT. This module includes proofs of popositional calculus theorems. The following theorems and
proofs are adapted from D. Hilbert and W. Ackermann’s ‘Grundzuege der theoretischen Logik’ (Berlin
1928, Springer)
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MODULE SPECIFICATION
Author of this module:
Michael Meyling michael@meyling.com

This module has the following specification:

Name: prophilbert3

Version: 1.00.00

Rule version: 1.00.00

Orgin: http://www.meyling.com/principia/0_00_51/prophilbert3_1.00.00_1.
00.00.qgedeq

The following modules were used:

Name: prophilbert2

Version: 1.00.00

Rule version: 1.00.00

Orgin: prophilbert2_1.00.00_1.00.00.qgedeq
pdf: prophilbert2_1.00.00_1.00.00.pdf

Is used by the following modules:

Name: predtheo2

Version: 1.00.00

Rule version: 1.02.00

Orgin: predtheo2_1.00.00_1.02.00.qedeq
pdf: predtheo2_1.00.00_1.02.00.pdf

Date: 2002-07-27T20:55:38.
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First distributive law (first direction):

Theorem 0.1.

(P V(QAA) = ((PVEQ) APV A)

Proof.
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First distributive law (second direction):

Theorem 0.2.

(P Vv Q) A (PV A) = (PV(QAA))

Proof.
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MP with 52, 56

A by ==(==P V Q) in 13

replace

Bby (P V Q) in 58

replace
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C by (P VvV Q)
—=(==P V Q)) in 53

replace

D by (=(P V Q) V

replace
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62

MP with 59, 61
MP with 57, 62
IP with 3, 63

ace B by =—P in 18

eple

C by =—Q in 65

replace D by Q in 66
eplace A by (=—=P V —=Q) in 40

MP with 14, 67

)

ce B by (-=P V Q) in 69

epla

R

— N S
— —

replace A by =(==P V Q) in 40
replace B by —=(==P V ==Q) in 72

MP with 68, 70
MP with 71, 73

C by =—(==P V —==Q) in

replace

replace D by == (==P V Q) in 75
replace A by =—=(==P V Q) in 7

MP with 74, 76

47

(B = —=(~=P Vv Q) = (~B V =~(

(P v Q)

=

= (=P v oQ))

79

replace B by (P V Q) in 78

(=P VvV Q)))

B by (P VvV Q) =
—-=(==P V Q))in 11

replace

(D = C) = (P VQ = (=P VQ)=
D) = (P V@ = =(==PV Q)= 0)
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FURTHER THEOREMS OF PROPOSITIONAL CALCULUS

Dby (<((P A @) Vv (P A
Bby (P A (Q V A))in 44
e Dby (-(P AN Q) V (P A

A)) V (P AN =(mQ A —A))) in 279
replace C by (P AN Q) V (P AN A))
replace C by (P A Q) V (P A
A)) = (P AN (Q Vv A)))in 278
A)) vV (P AN (Q Vv A))) in 285

MP with 276, 280
MP with 277, 281
MP with 284, 286
MP with 282, 287
MP with 244, 288

pl.
in 283
replac

replace
replace
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