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1 Introduction
The exercise for this page is to define a theory and prove an implication:
VA: A= A

We must thus define a formal axiomatic theory for the propositional calculus,
which includes the definition of three axioms and two rules of inference, namely
modus ponens and generalization. To begin with we only define the first of these
rules.



2 Propositional Theory

The page defines and test an axiomatic theory for the propositional calculus,
which we shall name prop calc. This is also the name of the page:

K
[prop calc "= “prop calc”]

The TEX appearence of the propositional calculus when used on this and
other pages will be as follows:

[Theory Tp] !

3 Implication

Contrary to [1] we make the implication postassociative. In accordance with [1]
p. 45 it is defined as:

b=c=-bv.?
b=c=0b
That is, the implication is an abbriviation of the or operator with the relevant
operands as shown.

4 Axioms

In this page we define a theory as it appears in [1], pp. 35ff. We therefore define
a number of axioms and a rule of inference. The first axiom we name Al:

[Tp rule Al: B= (C = B)]. *
And the second, A2:
[Tp rule A2: (B=C)=1D)= ((B=C)= (B=D))]. *
And the third, A3:

[Tp rule A3: ((-C = -B) = (-C = B) = C)]. 5

HTp Pk “prop theory”|
2[x =y pyk “¢ imply *”]
3[A1 PX¥ waxiom one”|
4[A2 XX «axiom two”|

5 k .
5[A3 "X° “axiom three”]



A The Name of the Page

This defines the name of the page:

[prop calc Py “prop calc”]

B TEgX Definitions

Tp = “T_{P}"]
tex

= “#1. \Rightarrow{} #2.”]

Al ' “A17]

[
[b=c
[

[A2 ' “A27]

[A3 = “A37]

C Test

Test cases are listed here. To avoid TEX errors about missing items, a trivial
test has been included.

[Tr

D Priority Table

Priority table

Preassociative

[prop calc], [base], [bracket * end bracket], [big bracket * end bracket],
[math * end math], [flush left [«]], [x], [y], [z], [* > #]], [* = *]], [pyk], [

tex

[mame], [prio], [+], [T], [if (+, *, *)], [+ = «]], [vall, [claim], [L], [f(+)], [(+)"], [F], [0],
(1, (21, [3],[4. 5], (6], [7), 8], [9, (01, [11, 2], [3], [4], [5). [6]. [7], 81, [9], a, [b], [c], d],
[e], [f], [g], [h], {il, ], [K], [1], [m], [n], o], [p], [a], [r], [s], [t], [u], [v], [w], [()™], [T£(, %,
)], array () « end arrayl, [l ], ] fermpty], [(x | == )], M ()], ()], R4 ()],
UM (%)], [apply (x, *)], [apply, (*, *)], [identifier (+)], [identifier; (*, *)], [array-
plus(x, *)], [array-remove(x, *, )], [array-put (x, , *, x)], [array-add («, %, %, *, *)],
[bit(x, *)], [bitq (x, *)], [rack], ["vector"], ["bibliography"], ["dictionary"],

body"], ["codex"], ["expansion"], ["code"], ["cache"], ["diagnose"], ["pyk"],

J,

["
["tex"], ["texname"], ["value"], ["message"], ["macro"], ["definition"],
["unpack"], ["claim"], ["priority "], ["lambda"], ["apply"], ["true"], ["if"],
["quote"], ["proclaim"], ["define"], ["introduce"], ["hide"], ["pre"], ["post"],
[8(* * *)]7 [52(*, *, Ky ¥, *)]7 [53(*7 *5 %, *)]v [54(*7 *, %, *)] [lookup(* * *)]7
[abstract(*,*,*,*)],[[*]],[M(*,*,*)],[Mg(*,*,*,*)] [M* (5, * *)] [macro],
0], [zip (s, #)]. [assocs (5, )], [(4)P], self], [+ = <]}, [[x = <]}, [} = <],
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[+ ke ], [x = fex *]], [[* name *]], [Priority table[x]], [M], [Ma(%)], [M3(%)],
(et I, 2,901, 1905, %, ), [@a 5, #)], [ Do, %, 1)) [0 (o, v, ),

()], [aSPeC‘G(*1 )], [aSPect(* *,#)], [(+)], [tuple, (+)], [tuplez(*)] [leta(, *)}

ety (x, *)], [[*Cim )], [checker], [check(x, *)], [checka (x, * *)] [checks (x, *, )],

check™ (x, t )J , [eheck (+, %, )], [[#] ], [[¥] 7, [[%1°], [msg], [+ =* )], [<stmt>],
tmt], [+ "= #]], [HeadNil'], [HeadPair'], [Transitivity’], [IL], [Contra’], [Tf],

1 [%], [Al [B], [C], [DHE],[f],[Q],[H],[I],[J},[IC],[E],[MHJ\/],[O],[P],[Q],
ASL T ), V1, DV 1 [, L2, (G o o= )] [ | = %), [0], [Remainder],
[r r( %)], [errora (*, *)], [proof(x, , *)], [proofs (*, *)], [S (*, *)], [ST(*, *)],

(* %,%)], [S® (%, )], [ST (%, %, %)], [ST (%, %)], [S (%, %, %)),

1 (* *, %)), [S*(’ﬂ*)},[Si*(*a*,*)]a[55(*,*,*,*)],[3@(%,*)],

) %, )] [S" ()], [ST (%, 5, %)), [S' (5, )], (ST (%, 5, %)), [S (+, %),
%)), [52 (5, 0, %)], [SY (6, %)), [ST (5, 5,5, %)), [S7 (%, %),

(* * *)] [S5(x, *, * *)] [T(*)],[claims(*,*,*)],[claimSQ(*,*,*)],[<proof>},

roof], [[Lemma x: *]] [[Proof of x:x]],[[* lemma x: x]],

[« antilemma x: %]|, [ rule x: ]|, [[x antirule x: ], [verifier], [V; ()],

VQ(* *)] [V3(* *, % *)] [V4(*1*)]7[VB(*v*a*v*)]’[VG(*’*v*v*)]’[V7(*7*7*7*)]7

Cut(x*, )], [Head@( )], [Tailg (x)], [ruley (x, *)], [rule(x, *)], [Rule tactic],

Plus(x, *)], [[Theory x]], [theorys(*, x)], [theorys (x, *)], [theorys (x, *, *)],

HeadNil”], [HeadPair”], [Transitivity”], [Contra’], [HeadNil], [HeadPair],

Transitivity], [Contra], [Tg], [ragged right], [ragged right expansion |,

parm(, x, x)], [parm™* (x, , )], [inst(x, x)], [inst*(x, )], [occur(x, *, *)],

oceur™ (x, *, x)], [unify (x = *, *)], [unify* (x = =, )], [unifys (x = *, )], [La], [Ls],
o] [ (Ll (Ll [ (L. L], (L], (i (L), Can), (L (Lo (L], (L), (L)
1 (L0, (L, (L)) (Lo (L, (L), (L) [La). (D), [L): (L), e, el (L,
wl, (1), (L], (L, (L], [Cad], [, (Lo, (L), (L), (L), (L), (L), (L), (L),
wl, [Lx], [Ly], [Lz], [L2], [Reflexivity], [Reﬂgxivityl], [Commutativity],

Commutativity; ], [<tactic>], [tactic], [ "= «]], [P (%, %, %)], [P*(*, %, %)], [po],

[concludey (x, *)], [concludes (x, *, x)], [concludes (x, *, *, *)];

err
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Preassociative

[Te], [A1], [A2], [A3];

Preassociative

[ {3, B, Do, et ], [ et 5

Preassociative

[ %], [, [(9)], string(x) + ], [string(x) ++ 4],

*], [ ], (], 7], [#], (8], [Tox], [&x], ], [(«], D], Pex], [4], [, #]s %], ], /4]
(0], [1x], [2+], [3x], [4], [5], [6%], [7x], [8x], [9%], [:%], [; #], [<x], [=+], [>#], [7#],
[@x], [Ax], [B#], [Cx], D], [Ex], [Fx], [Gs], [Hx], [L«], [J#], [K+], [L], [M], [N],
[Ox], [P=], [Qx], [Rx], [S«], [T], [Ux], [V], [Wx], [X], [Y], [Z], [[+], [\«], []], ["#],
[#], [#], [ax], [b], [ex], [d=], [ex], [£+], [g+], [h], [ix], [j], [ke], [L#], [m], [ns], [ox],
[p], ], ], [s], [te], [, [v], [w], ], [y], (2], [{], [[#], [}], 7],
[Preassociative x; %], [Postassociative x; x|, [[x], ], [priority * end],

[newline *], [macro newline *|;
Preassociative



[+0], [*1], [Ob], [*-color(*)], [*-color™ ()];
Preassociative
[ 7], [* ¢ *];
Preassociative
[, 7], [V, [P, [+, [
('], [+2], (%], [+7], [+°], [
Preassociative
[% - %], [* -0 *;
Preassociative
[* + *]a [* +o *]7 [* +1 *L [* - *]ﬂ [* -0 *]a [* -1 *];
Preassociative
[+ U {3, [+ U ], [\ {#}];
Postassociative
[ o], [ ], [okoo ], [ 2 ], [ 00 %], [ 425 %];
Postassociative
[*, *];
Preassociative
[*g*},[*g*],[*g*] [*g*] [*%*],[*:*},[*i*],[*é*],[*t:**],[*é*],
[¥ € *], [* Cr %], [* [* = %], [+ free in #], [* free in® ], [ free for * in ],
[* free for™ = in *], [* €. ], [ < *], [* <’ x|, [*x <’ «];
Preassociative
[—+];
Preassociative
[« A ], [% A ], [% A x], [ Ac *];
Preassociative
[ Vo], [ ] ], [ V5
Postassociative
[+ = #;
Postassociative
[* = *];
Postassociative
[ 1], [l
Preassociative
*
o b
Preassociative
[A %], [Ax], [if * then x else x],[let x = x in «|, [let * = % in x|
Preassociative
1), B, V), ], e
Preassociative
[ @], [+ D> ], [+ 1> ], [+ > #];
Preassociative
[ D> ], [ 1 4], [ > ]
Postassociative
[ b ], [* B %], [* Le. «];
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Preassociative

[Vk: *];

Postassociative

[* ® #];

Postassociative

[x; +];

Preassociative

[ proves x;

Preassociative

[* proof of x : x|, [Linex : * > «; x|, [Last line* > «|, [Line * : Premise > x; %],
[Line * : Side-condition > *; %], [Arbitrary >> x; %], [Local > % = x*; x|;
Postassociative

[* then x], [x[  ]*];

Preassociative

[+&ex);

Preassociative

[*\\*]; End table
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