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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 2 “prop calc”]

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

3 Implication

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

b= c%® -bvd. 2

b=c=b
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:

proo

[A1°2 Tp b = ¢ = b][Al Rule tactic]. *

And the second, A2:

proof

A2 Tp b= c=d=b=c= b= d][A2 "% Rule tactic]. *

And the third, A3:

[A3 P e = b= c= b= cJ[A3 Proof Rule tactic]. °

k
HTp 2V “prop theory”]
2 vk o, »
[x:»y 2 * imply *”]
3[A1 pl “axiom one” |
da2 VX “axiom two’ ']

5[A3 = P “axiom three”]



A The Name of the Page

This defines the name of the page:
k
[prop calc 2 “prop calc”]

B TgX Definitions

[Tp =5 “T_{P}"]

[b = c ¥ “#1. \Rightarrow{} #2.]
[A1 % “A17]

[A2 ' “A27]

[A3 ™% “A37]

C Test

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

[T]

D Priority Table

[prop calc g

Preassociative

[prop calc], [base], [bracket * end bracket], [big bracket * end bracket],

[math % end math], [flush left []], [x ] Iyl [z], [[* o< #]], [* = *]], [pyk], [tex],
mamel, [prio], [¢], [T}, i£(x, , )], [+ = +]] [vall, [claimm], [ L], [{(0)], (0], [F] 0],
). 120, 3. 4], [5). 6], 7] [& 91, [0 [, (21, 81, 4] [5. 6] [7]. ). 9, [a]. o] ] [,
€], 1. Tgls [0 1, 1, ] 1, (), o], [0l [p] e, 1, [, (][], [, ], )M, [EEe, .
)], array () + end array], [, c], (] fernpty], [(x | + == )], IM(x)], (), 4G,
[UM(%)], [apply (x, *)], [apply (*, *)], [identifier (+)], [identifier; (x, *)], [array-
plus(x, x)], [array-remove(x, , *)|, [array-put(x, , *, )], [array-add (x, *, *, *, *)],
[bit(x, *)], [bitq (*, *)], [rack], ["vector"], ["blbhography"], ["dictionary"],
["body"], ["codex"], ["expansion"], ["code"], ["cache"], ["diagnose"], ["pyk"],
["tex"], ["texname"], ["value"], ["message"], ["macro"], ["definition"],
["unpack"], ["claim"], ["priority"], ["lambda"], ["apply"], ["true"], ["if"],

{ quote"], ["proclaim"], ["define"], ["introduce"], [*hide"], ["pre"], ["post"],

[

E(x, %, %)], [Ea(x, *, %, %, %)], [E3(x, %, %, *)], [Ea(*, *, %, x)], [lookup(x, *, )],
a stract(*,*,* *)] [* ], [M(x, x *)] [Mo(, %, %, %)], [M* (%, *, *)], [macro],



sol; [i P(x, %], [assocy (+, , )], [(+)P], [self], [[x = ], [[+ = «]], [+ = «]]
[ ] ([ 2 ) [ "2 H [Priority table[+]], [M], [Ma(+)], [Ms

M (5,0, 2], IO, )], 1900, )] [, %, )1, [ @ (5, )], [0 %, ),
()], [aspect(*afk)]a[aspect(* e #)),[(#)], [buple, ()], [tuple, (+)]. lota(x, #)].
letq (x, *)], [[* claim )], [checker], [check(x, *)], [checka (x, * *)] [checks (x, *, *)],
check” (x, *)], [checks (x, %, )], [[+] ], [[¥] 7], [[+]°], [msg], [+ "=* #]], [<stmt>],

tmt], [[* Stlnt ||, [HeadNil'], [HeadPair'], [Transitivity’], [1L], [Contra'], [Tf],

1) ], [A], [BL.[CL. (D] [€]. [7]. [61. [}, (1. [7), [K], [, M1, ], [O]. [P, [,
l [S][ (70, [Ud), V1, VL LX) DL (2], [ = )], [ | =*>[] ([@] ; [Remainder],

V], [error(*, )], [errora (x, *)], [proof(x, *, *)], [proofa (, *)] )], [SH(x, %)),
(e, [SE (o, 1)), [ 1)1, [SE o, )], [S* (o #) 1, 18 (5, ),
E* N, 1ST (5,5, 0], [S7 ey )], 7 G, %, )], 185, 1, )], [ (o, ),

€

’*‘ﬁ“‘”

>

) * *)] [SF(* *)} [SlF(*v *, %, *)]7 [S%(*a *)] [81 (* *, ¥ *)] [Sl‘e'(*v *)]7

by L [SE (o, 5, )], (87 o )] [8Y (5, 1)1, 1855, ),

HERE *)] [S5(x, *, * *)] [T(*)}, [claims(x, *, )], [claimsz(*,*,*)], [<proof>],
proof], [[Lemma x: *]] [[Proof of x:x]],[[* lemma x: x]],

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

VQ(*a *)]7 [V3(*7 * ok, *)]a [V4(*a *)]a [V5(*7 *, 0k, *)]a [VG(*a *, 0k, *)}7 [V7(*7 *, %, *)]7

Cut(x, %)], [Headg ()], [Tailg (x)], [ruley (*, *)], [rule(*, %)], [Rule tactic],

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

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

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

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

oceur™ (x, *, x)], [unify (* = *, *)], [unify* (x = =, )], [unifys (x = *, )], [La], [Ls],

Le], [Lal, [Lel, (L], [Lg], [Ln], [Lal, [Lg], (L, [Tl L], (L), [Lo], [Lp), (L [,

L], [La], [Luls (L], L], (Lo, [Ly], [Lo], [Lals [Le], (Lol Lo, [Lel, [Lel, [Lal,

LH]v [Ll]v [LJ]v [LK]v [LL]v [LML [LNL [Lo], [LPL [LQL [LR]a [LS] [LT] [LU] [LV]v

Lw], [Lx], [Ly], [Lz], [L2], [Reflexivity], [Reﬂgxivityl], [Commutativity],

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

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

Preassociative

(), [A1],[A2], [A3];

Preassociative

e {3, B [ o I, Dbl [ =]

Preassociative

(571, 1), [()*], [string(+

e(

=

03030)0203

*], [string (*) ++ *],
(*

)+ ) [

*], [, (U], 7], [, (3], [Yox], [&ex], (], [(x], D], D], [+, [, #], [4], [#], [/,
(0], [1x], [2x], [3x], [4x], [5], [6x], [T, [8x], (9], [:x], [; ], [<], [=x], [>=], [7+],
(@], [Ax], [Bx], [Cx], [Dx], [Ex], [Fx], [Gx], [Hx], [I«], [J=], [Kx], [Lx], [Mx], [Nx],
[Ox], [P=], [Qx], [Rx], [S«], [T], [Ux], [V], [Wx], [X], [Y], [Z], [[+], [\«], [J], ["#],
[#], [#], [ax], [b], [cx], [d=], [ex], [Ex], [gx], [h], [ix], [j*], [k ][][m*][ +, [ox],
[p], ], ], [s], [te], [k, [v], [w], ], [y], [z, [{], [1#], [}], 7],

{ relassotjla[ltlve* ;% [Fost?ssocmtlve* i %], [[#], *], [priority * end],



Preassociative

[+0], [*1], [Ob], [#-color ()], [*-color™ (x)];
Preassociative

[+ 7], [ 5

Preassociative

Preassociative

[% - ], [* -0 *;

Preassociative

[* + *]7 [* +o *]7 [* +1 *L [* - *]a [* -0 *]7 [* -1 *];
Preassociative

[ U L, [ U], [\ {35

Postassociative

[ ], k], [ose ], [x 2 %] [ 000 ], [k 2% ]
Postassociative

[*7 *];

Preassociative

[* g *], [* g’ *, [* g ], [* ; ], [x &2 %], [« = %], [* =+ *, [* L *], [* (o *], [* = %],

[* €t *]’ [* Cr *]v [*
[* free for™  in *], [* €¢ ], [
Preassociative
[—];
Preassociative
[ A ], [ A k], [ A #], [x A s
Preassociative
[ V], [ || ], [V #];
Postassociative
[* = *];
Postassociative
[* = «[;
Postassociative
[* ], [*!x];
Preassociative
it
Preassociative
[A ], [Ax],[if * then x else x],[let * = x in %], [let * = x in x];
Preassociative
(], B2 V] B [ [+
Preassociative
[« @], [* D> ], [* B> *], [« > «[;
Preassociative
[ > #], [ B> ], [ 3> ]
Postassociative

|, [* free in x|, [* free in* *], [* free for * in #],
*], e <] e <Py

*
N %

[*



[ b ], [x B %], [* Le. «];

Preassociative

[Vk: *];

Postassociative

[* @ *;

Postassociative

[*; *];

Preassociative

[* proves x;

Preassociative

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

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

Preassociative

[x&];

Preassociative

[\ ]
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