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1 Initial remarks

Initially we planned to show a simple result of Group Theory namely the unique-
ness of the neutral element. Our idea was to develop propositional logic and
predicate calculus first. Based on these we planned to develop the axiomatic
set theory ZFC and finally when we had sets we could define groups. Unfortu-
nately it turned out that this was much more cumbersome than we thought both
because we are newcommers to LogiwebT™and also because core Logiweb™is
very low level. Being newcommers to Logiweb™™we have used a lot of time
trying to find out how to use the system. This hasn’t been easy due to the
total absence of a hands on users manual. Thus we wasted a lot of time early on
trying to parse other peoples code from earlier years in order to understand how
to use pyk (the language used to construct proofs ect. in Logiweb™). This was
a very frustrating and non-trivial task since this years pyk syntax is different
from earlier years! A lot of emailing back and forth with Klaus Grue helped
us, but progress was slow. Very late in the course we had the oportunity to sit
down with Klaus in a kind of assisted programming session, where Klaus helped
us with our problems as they occured - this was very rewarding. After that we
revised our goals with respect to this project and we found that even though
we were now able to prove things in LogiwebT™our initial goal was out of range
because of the assembler like nature of our predicate calculus. Instead we de-
cided to take the first step towards a more high level interface to our predicate
calculus.

2 Conclusion

In this report we define .... todo
Mainly we have experienced that Logiweb™is very
Soon it turned that it wasn’t as easy as we thought to master Logiweb™,



3 Introduction

In this report we set out to formally prove a simple result of Group Theory
namely:

Theorem 3.1 Let e be a neutral element of a Group G then e is unique. Thus
we can talk about the neutral element of a Group G.

The theorem above is very loosely formulated. In this report we set out to
formalize the theorem and give a formal proof of it’s correctness. In order to do
this we need to do a lot of other work. First in XXTODO we define Propositional
Calculus and then in MMTODO we define First order Predicate Calculus. Then
using this we define ZFC set theory in YYTODO and finally having set theory
available we can define a Group in ZZTODO. Then in WWTODO we restate the
above theorem in a formal setting and we give a formal proof of it’s correctness.

TODO mere jalla.

4 First order predicate calculus

Based on mathworld' and thus on Kleene (2002) we define first-order predi-
cate calculus below. We note that the axioms 1 through 10 together with the
inference rule modus ponens constitutes the propositional calculus.

Our definitions are not excately like those found on Mathworld. The reason
is that we have made = right associative this means that 7 = G = F really
means F = (G = F) below.

The [Theory pred calc] contains the following axioms

1. [pred calc rule pcl: IIF,G: F = G = F|

2. [pred calc rule pe2: IIF, G, H: (F=G)= (F=G=H)=F = H]
[pred calc rule pc3: IIF,G: F = G = F NG|

[pred cale rule pcd: IIF,G: F = F V G]

[pred cale rule pch: IILF,G: F = GV F]

[pred calc rule pc6: IILF,G: FAG = F]

[pred calc rule pc7: IIF,G: FAG = G]

[pred calc rule pe8: IIF, G, H: (F=G)= (H=G)=FVH=(]
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[pred calc rule pc9: ILF,G: (F = G) = (F = =G) = ~F]
10. [pred calc rule pcl0: ILF: ——=F = F]
11. [pred calc rule pcll: IIX,R,G,F: (H=F|X:=R) - VX.(F) = H]

Thttp://mathworld.wolfram.com/First-OrderLogic.html.



12. [pred calc rule pcl2: IIX, R, G, F: (H=F|X:=R) = H = 3X. (F)]

We note that in first order predicate calculus metavariables used in functions
F and predicates P are object metavariables.
The only proof rule in [Theory pred calc] is Modus Ponens which says

e [pred calc rule pcmp: IIF,G: FHF = G+ G|

e [pred calc rule pcia: ILF, G, X: X#G G = F+ G = VX.(F)]

e [pred calc rule pcie: ILF, G, X: X#G = F = G+ IX. (F) = G|

e [pred calc rule pcededuction: ITA, B: Ded(A, B) + A+ B

todo hvorfor tilfoejer vi deduction. bemaerk pcmp er imply elim mens pcded
er imply intro

4.1 Deduction lemma

Lemma 4.1 [pred calc lemma pcded: IIF,G: (FFG) FF = G]

pred calc proof of pcded:

LO1:
L02:
LO03:
LO4:
L05:
L06:
LO7:
LO8:

4.2

Arbitrary >

Premise >

Block >

Arbitrary >

Premise >

LO2 > L05 >

Block >

pcdeduction > LO7 >

A little proof

F,G ;
FrEG ;
Begin ;
F.G ;
F ;
g ;
End
F=G o

Below we make some small proofs just to demonstrate how to do it but also in

order to test our definitions above.

Lemma 4.2 [pred calc lemma trivia: VF: F = F|

pred calc proof of trivia:
LO1:
L02:

LO03:
L04:

L05:
LO6:

Arbitrary >
pc2 >

pcl >
pcmp > LO3 > L02 >

pcl >
pcemp > L05 > L04 >

F ;
(F=F=>F=CF=F=
F)=F)=F=F ;
F=F=F ;
(F=F=>F)=F)=>F=
F ;
F=F=F)=F
F=F O

Lemma 4.3 (Repetition) [pred calc lemma repeat: IIF: F - F|



pred calc proof of repeat:
LO1:  Arbitrary >
L02:  Premise >
L03:  trivia >
L04: pcmp > LO02 > L03 >

Lemma 4.4 [pred calc lemma iatest: 11G,Y: Y#G = G = VY. (Y = G)]

pred calc proof of iatest:
LO1:  Arbitrary >
L02:  Side-condition >
LO3:  pcl >
L04: pcia > L02 > L03 >

5 Natural deduction

TODO skriv noget tekst

Lemma 5.1 [pred calc lemma andintro: IF,G: F+ G F AG|

pred calc proof of andintro:
LO1:  Arbitrary >
L02:  Premise >
L03:  Premise >
LO4:  pc3 >
LO5:  pcmp > L02>L04 >
L06:  pcmp > LO03 > L05 >

]_‘
].'
F=F
F

G,y

YV#G
G§G=Y=¢G
G=VV. (V=3

F,G

]_'

g
F=G=FNG
G=FNG
FANG

Lemma 5.2 [pred calc lemma andelim1: ILF,G: F NG+ F|

pred calc proof of andeliml:
LO1:  Arbitrary >
L02:  Premise >
L03:  pc6 >
L04: pcmp > LO2 > L0O3 >

F.G
FAG
FANG=F
].‘

Lemma 5.3 [pred calc lemma andelim2: IIF,G: FAG F G|

pred calc proof of andelim?2:
LO1:  Arbitrary >
L02:  Premise >
L03:  pc7>
L04: pcmp > LO2 > LO0O3 >

F,G
FAG
FAG=G
g

Lemma 5.4 [pred calc lemma orintrol: ILF,G: F + F V G]



pred calc proof of orintrol:

LO1:  Arbitrary > F.G ;
L02:  Premise > F ;
L03: pcd > F=FVGg ;
L04: pcmp > LO2 > L0O3 > FVG O

Lemma 5.5 [pred calc lemma orintro2: IIF,G: G F FV G]

pred calc proof of orintro2:

L01:  Arbitrary > F.G ;
L02: Premise > g ;
L03:  pch> G=FVg ;
L04: pcmp > L02 > L03 > FVvG t
Lemma 5.6 [pred calc lemma orelim: UF, G H: FVGFH (FFH)F (GF
H) - H]
pred calc proof of orelim:
LO1:  Arbitrary > F,.G,H ;
L02: Premise > FV§g ;
L03: Premise > FEFH ;
L04: Premise > GFH ;
L0O5:  pcded > L03 > F=H ;
L06:  pcded > L04 > G=H ;
LO7:  pe8>> (F=H) = (G =>H =>FV
G=>H ;
L08:  pcmp > L05 > LO7 > G=H)=FVG=>H ;
L09:  pcmp > L0O6 > LO8 > FVG=>H ;
L10:  pcmp > LO2 > L09 > H ]

TODO lemma changed from natural deduction!!! skriv afsnit om det.

Lemma 5.7 [pred calc lemma notintro: ILF,G: (FF G)F (FF —G) b ~F]

pred calc proof of notintro:

L01:  Arbitrary > F.G ;
L02: Premise > FEG ;
L03:  Premise > F -G ;
L04:  pcded > L02 > F=G ;
L05:  pcded > L0O3 > F =G ;
L06:  pc9 > (F=G)=(F=-G)=~F ;
LO7:  pcmp > L04 > L0O6 > (F=-G)=-F ;
LO8: pcmp > LO05>LO7 > -F o

Lemma 5.8 [pred calc lemma notnotelim: IIF: -—F b F]

pred calc proof of notnotelim:
LO1l:  Arbitrary > F ;



L02:  Premise > -—F ;
L04: pcmp > LO2 > L0O3 > F O

5.1 Derived theorems

Below we apply the theorems above to prove some other fairly standard rules.

Lemma 5.9 [pred calc lemma mi: IF,G: F = G+ =G+ —F]

pred calc proof of mt:

LO1:  Arbitrary > F.G ;
L02: Premise > F=6 ;
L03:  Premise > -G ;
L04: Block > Begin ;
L05:  Arbitrary > F.G ;
L06:  Premise > F ;
LO7:  pcmp > LO6 > LO2 > g ;
L08:  Block > End ;
L09:  pcdeduction > LO8 > FEG ;
L10:  Block > Begin ;
L11:  Arbitrary > F.G ;
L12: Premise > F ;
L13:  repeat > L03 > -G ;
L14: Block > End ;
L15: pcdeduction > L14 > F -G ;
L16:  notintro> L09 > L15 > -F o

Lemma 5.10 [pred calc lemma notnotintro: ILF: F F ——F]

pred calc proof of notnotintro:

LO1:  Arbitrary > F :
L02:  Premise > F :
L03: Block > Begin :
L04:  Arbitrary > F :
L05: Premise > F :
L06: Premise > -F :
LO7:  repeat > L05 > F :
L06: Block > End :
L08:  pcdeduction > L0O6 > F=-F=F :
L09: pcmp > LO2 > LO8 > -F=F :
L10:  trivia > -F=-F :
L11:  pc9 > ~F=F) = CF=-F) =
——F :
L12:  pcmp > L09 > L11 > (~F = -F)=>~F :
L13: pcmpr>L10>L12 > —-—F O



Lemma 5.11 [pred calc lemma pbe: IF,G: (-FF G)F (-F F-G) b F]

pred calc proof of pbc:
LO1:  Arbitrary >
L02: Premise >
L03:  Premise >
L04: notintro > L0O2 > L03 >
LO05:  notnotelim > L04 >

F.G
~FFG
~FF -G
-—F

f

5.2 Law of the Excluded Middle
In this section we prove the Law of the Fxcluded Middle.

Theorem 5.12 [pred calc lemma lem: IIF: F V —F]

pred calc proof of lem:
LO1:  Arbitrary >
L02:  Block >
L03:  Arbitrary >
L04: Premise >
L05:  Block >
LO6:  Arbitrary >
LO07:  Premise >
L08:  orintrol > LO7 >
L09:  Block >
L10:  pcdeduction > L09 >
L11: Block >
L12:  Arbitrary >
L13:  Premise >
L14:  repeat > L04 >
L15:  Block >
L16: pcdeduction > L15 >
L17:  notintro> L10 > L16 >
L18:  orintro2 > L17 >
L19: Block >
L20: pcdeduction > L19 >
L21: Block >
L22:  Arbitrary >
L23:  Premise >
L24: repeat > L23 >
L25:  Block >
L26: pcdeduction > L25 >
L27:  notintro > L20 > L.26 >
L28: notnotelim > L27 >

f
Begin

f

~(FV-F)
Begin

f

f

FV-F
End

FrEFV-F
Begin

f

f

—(FV-F)
End

Fr=(FV-F)
-F
FV-F
End
~(FV-F)FFV-F
Begin

f’

—(FV —F)

—(FV-F)
End
“(FV-F)F—(FV-F)
—=(FV—F)
FNV-F



A Pyk definitions

([pred calc Ay “pred calc”]

pe1 2 et
pe2 2% spe
pes ™ e
pcd plb “pcd”]
pe5 ™ “pes’]
pes 2 '
pc7 ka “pcT”]
pc8 g = “pcl”]
pco 2 ey

pcl0 = Ry “pcl0”]
pcll = el “pcll”]
pcl2 = Pyl pc12”]
pemp 2 “pemp”]
pcded dy “peded”]
pma Ldy “pcia”]

pcie 25 “peie’ ]

trivia 25 “trivia” ]

iatest 2 “latest”]

andintro —k “andintro”]
andelim1 > “andelim1” ]
andelim?2 2 “andelim?2”]
orintrol 2 “orintrol”]
orintro2 2 “orintro2” ]
orelim 2 “orelim” ]
notintro ® “notintro’ ’]
notnotintro Y « “notnotintro”]
notnotelim 23 “notnotelim” ]

mt pyk mt”]

pbc pbc ]
repeat dy “repeat”|

lem “lem ]

“n

[pc
[pc
[pc
[pc
[pc
[pc
[pc
[pc
[pc
[
[
[
[
[
[
[
[pcdeductlon iy “pededuction”]
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

*
\H

setequiv "]



pl}“

problemone iy “problemone”]

[x = * setequals "”]

[ ln t "]

[x A * DY wn Jand 7]

[* V % RIS lor "]

[V . () 2 “forall " dot " end forall”
[F*.(x) PYX “exists " dot " end exists ’]
[* € % PV wn getin "]

[

)P

B Tex definitions
o [ tex “\neg #1.”]
“#1. \wedge #2.”]

o [xVy = “h1 \vee #2.7]

tex

o [xAy

tex

e [x =y = “#1. \Rightarrow #2.”]
o [Vy. (b) "= “\forall #1. . \left(#2.\right)”]
o [By. (b) "= “\exists #1. . \left(#2.\right)”]

o [y € b “#1. \in #2.7]

te

o [y =b = “#1. \equiv #2.”]

o [y=b sl = #27]

C Priority table

Priority table
Preassociative
[problemone], [base], [bracket * end bracket] [big bracket * end bracket], [ $  $
[flush left [+]], [x], [y], [2], [l 5 #]], [[x = «]], [pyk], [tex], [name], [prio], [+], [T],
)

],
], ],
[if (%, %, )], [+ = #]], [vall, [claim], [1], [f(+)], [(+)"], [F], 0], [1], [2], (3], [4], [5], [6],
[ZH]HHH (2], (3], [4]. [5], H[][8][HHHH]HH[HHI] L],
[kl (1], [m], [n], [o], [p], [al, [r], [s]; [t], [ul, [V], [w], [(+)™], [Tf (x, , %)],

[array{+} * end array], [I], [c], [r], [empty], [(x [ % := )], [M ()], [ ()], [U(+)],
[UM ()], [apply (%, *)], [apply; (*, *)], [identifier(x)], [identifier; (*, *)], [array-
plus(x, x)], [array-remove(x, , )], [array-put (x, *, x, *)], [array-add (x, *, x, *, %],
[bit(*, *)], [bit (*, %)], [rack], ["vector"], ["bibliography"], ["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"],
5(* * *)] [52(*3*7*7*7*)] [63(* ) * )] [54(*7*a*a*)] [IOOkllp(*,*,*)},
abstract(x, «, )], [[+]], [M(x, . 2)], [Ma(x, %, %, )], [M (%, %, %)), [macro],
SO] P+, #)] [assoe (x, =, 9], [(+)P], [sclf], [« = ]} [ir = #]], [l Z «].,
[ P ),

[21

[ = #]), [+ "= ], [Priority table[+]], [M], [Ma ()], [Ma(x)],

4(* ) %, )] [M(* *v*)]v[Q(*v*v*)}ﬂ[gﬂ*v*a*)] [Q3(* *, %, )] [Q*(* * *)]
), [(+)] [display (+)],[statement(x)], [+ ], [[+]~], [aspect(x, +)],
aspect(x, x, )], [(x)], [tuple; (x)], [tuple, ()], [leta (x, *)], [lety (*, *)],

[* € claim x|, [checker], [check(x, )], [checka (x, *, *)], [checkgﬂ(* *, %],

check” (x, t )J , [ehecks (x, #, )], [+, [[+]7], [[¥]°], [msg], [+ "= #]], [<stmt>],
stmt], [ °=" #]], [HeadNil'], [HeadPair’], [Transitivity’], [ L], [Contra’], [T}],
La], [], [AL, [B], [C], [D], [€], [F], 9], [H] [Z], [T], [K], [£], [M], [N, (O], [P], Q]
R, [S][T] U], V], V] X (V] (2] [ [ o= )], [ | 2= )], [0], [Remainder],
()], [intro(x, *, *, x)], [intro(x, , *)], [error(x ,*) [errora (x, )], [proof(x, *, *)],

0 St )], 1810, %)], [ (o, #)], 1S (3, %, )], [SB ()], [P (%, )],
S+ e, )] S5 ey, 0)], [ (5, )], ST (v, *)] [5* ( )], [S1 (%, %)),

350 5, 8% e ) 87 (), S (5, 1 ISF (5, ) (87, ),

SE (5, 1)) [S7 o, 1)1, [SE (5,5, 41, [SE (5, o, 4, 0], (87 (3, ),

SV Gk, %, %, %)], [S7 (%, *)] [S; (, %, )], [S5 (, %, %, )], [T( )] [claims(x, *, *)],

clalmsg(*,*,*)] [<proof>], [proof] [[Lemma x: ||, [Proof of x: *]]

[« lemma *: ]|, [[* antilemma x: %], [ rule x: ]|, [[* antirule x: ]|,

erlﬁer] [ ( )] [VQ(*7*)]’ [V3<*’*7*5*>]7 [V4(*7*)]’ [V5<*’*7*5*>]’ [Vﬁ(*7*7*7*)],
7 (%, %, %, %)], [Cut(x, *)], [Headg (*)], [Tailg (*)], [rule (x, x)], [rule(*, )],

Rule tactlc} [Plus(x, x)], [Theory x|], [theorys (x, x)], [theorys (, )],
theory, (*, , *)], [HeadNil"], [HeadPair”], [Transitivity”], [Contra”], [HeadNil],
HeadPair], [Tran81t1V1ty] [Contral, [Tg], [ragged right],
ragged right expansion |, [parm(x, *, x)], [parm* (x, *, )], [inst(x, *)],
inst* (x, )], [occur(x, , *)], [occur* (x, x, *)], [unify (* = *, )], [unify* (* = *, x)],
unlf}’2(* = *,%)], [La), [Lb]v [Lel, [La], [Lel; [Le], [Lg], L], [Li], (L], [Lac], (L], (L],

o, o), (L), (Ll (L), (Lol (L), (L, [T [Tl (Lo, (L] (L), [Eal, ], [,
ol. (L) (L, (L), L], [, (L), [Licl, (L), (L], (o), (L), [Le)s (L), (L,
s}, (L], [Lul, [Lv], [Lw], [Lx], [Ly], [Lz], [Le], [Reflexivity], [Reflexivity],

Commutativity], [Commutativity,], [<tactic>], [tactic], [x S «]], [P (x, %, %)],
P*(*, %, %)], [Po], [concludey (x, *)], [concludes (x, *, x)], [concludes (x, *, *, )],
concludey (x, )], [check], [+ = #]], [RootVisible(x)], [A], [R], [C], [T], [L], [{*}], [¥],
al, [0], [c], [d], [e], [f], lg], [n], [4]; [4], [K], (1), [m], [n], [o], [p] [q], [7], [s], [¢], [u], [v],
wl, al, (9], (], (6= # | =), [(5=0 %] % =], [(x=L ¢ ] % :=0)], [ %] %=,
Ded(*, *)], [Dedg (x, *)], [Dedy (*, *, *)], [Deda (*, *, *)], [Deds (x, *, *, *)],

Dedy(x, *, *, %)], [Dedj (%, *, %, *)], [Deds (x, *, %)], [Dedg (*, *, *, )],

Dedg (*, *, x, )], [Ded7 ()], [Deds (%, *)], [Dedg (x, *)], [S], [Neg], [MP], [Gen],

["
[
[
[
[
[
[
[
(M
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[v
%
R
[
[
[
[
[
L
L
[L
[
[
[
[
[
[
{
[Ded], [81], 521, 53], [$4]. S5]. 56]. [57], [S8]. [S9]. [Repetition], [A1], [A2'], [A4',
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[A5'], [Prop 3.2a], [Prop 3.2b], [Prop 3.2¢], [Prop 3.2d], [Prop 3.2e;], [Prop 3.2es],
[Prop 3.2¢], [Prop 3.2f1], [Prop 3.2fs], [Prop 3.2f], [Prop 3.2g1], [Prop 3.2g2],
[Prop 3.2g], [Prop 3.2h4], [Prop 3.2hs], [Prop 3.2h], [Blocky (x*, *, %)], [Blocka (%)],
[pred calc], [pel], [pe2], [pe3], [ped], [peb], [peb], [peT], [pes], [ped], [pel0], [pell],
[pcl2], [pemp], [peded], [pcial, [pcie], [pededuction], [trivial, [iatest], [andintro],
[andelim1], [andelim2], [orintrol], [orintro2], [orelim], [notintro], [notnotintrol,
[notnotelim], [mt], [pbc], [repeat], [lem];

Preassociative

[#_{*}], [*/indexintro(x, %, *, x)], [*/intro(*, *, *)], [*/bothintro(x, %, *, *, *)],

< nanmeintro(s. =, £, )] ), < ] e Fee =], 1], 1] ]B][*[c%lo[rg] )

L,

[
[+-color™ ()], [1], [+, [+V], [1], [«], [+°], [x], [, [+*], [+, [+M],
hhgfk N A N B e N N e N N e N N E NN

[+

[
Preassociative
[((

*

7], [, [(%)¥], [string(x) + #], [string(+) ++ ], [

Jo [, (], [ ], [#], (8], [Yox], [&x], [ '], [(], )], ], [4], [, ), [, ), /4],
(0], [1], [2+], [3+], [4x], [5%], [6%], [7+], [8], [9], [#], [; ], [<], [=+], [>+], [74],
[@x], [Ax], [Bx], [Cx], [D=], [Ex], [Fx], [Gx], [Hx], [L«], [J=], K], [Lax], [Mx], [N«],
[Ox], [P=], [Qx], [Rx], [S«], [T], [Ux], [V], [Wx], [X], [Y], [Z], [[], [\«], []], ["#],
[#], [*#], [ax], ], [cx], [dx], [ex], [£x], [gx], [hx], [ix], [j*], [kx], [L«], [mx], [nx], [ox],
[p], [a*], [rx], [s=], [t«], [ux], [v], [w], [, [y=], 2], [{#], [[], [}], "],
[Preassociative x; %], [Postassociative x; x|, [[*], ], [priority * end],

[newline x|, [macro newline %], [MacroIndent(x)];

Preassociative

EREINERETF

Preassociative

['];

Preassociative

[ 7], [* ¢ *];

Preassociative

[% - %], [* -0 %];

Preassociative

[* + *]7 [* +o *]v [* +1 *}7 [* - *]’ [* -0 *]7 [* -1 *];

Preassociative

[+ U {s}], [+ U], [\ {}];

Postassociative

[* *]ﬂ [* s *]7 [* P *]7 [* LQ* *]ﬂ [* i *]7 [* +2x *];

Postassociative

[, *];

Preassociative

[ 22 ], [ 2 ], [ 22 ] [ 22 o o o ] o= o [ 5], [ ], [ 5 [ o,
[* € *], [* C1 ], [* = *], [* = *], [* free in *], [* free in™ x|, [x free for * in ],
¢ frec for® x in #], [ € #], [ < ], [ </ #l, [+ <" #], [ = #], [ # #l, [+),
[t O], [t o], [ ], [ = 5], [+ = 5

Preassociative

S

11



[_‘*]7 [_'*];
Preassociative
[« A ], [% A ], % A ], [ Ac %], [ A ];
Preassociative
[ V], [ || ], [V ], [V ]
Preassociative
[T #], Voo ], [Vopi*: ], [V . (%)], [T *. (x)];
Postassociative
[* = %], [x = *], [« < «[;
Postassociative
[ 1 ], [x spy =], [*!x];
Preassociative
it
Preassociative
[A s .x], [A % %], [Ax], [if * then * else x|, [let x = x in %], [let * = % in x;
Preassociative
[xf];
Preassociative
[*IL [*D]’ [*VL [*+]’ [*_]a [**];
Preassociative
[x @], [ > =], [« B> #], [+ > #], [ B #];
Postassociative
[ b ], [* B %], [* Le. «];
Preassociative
[V ], [Tk ];
Postassociative
[* & =];
Postassociative
[*; *];
Preassociative
[* proves x;
Preassociative
[* proof of x: x|, [Linex* : % > «; %], [Last linex > 0O,
[Line * : Premise > x; %], [Line x : Side-condition >> *; x|, [Arbitrary > x; %],
[Local > % = x*; %], [Begin #; * : End; |, [Last block line > x;],
[Arbitrary > x; *];
Postassociative
[ | #];
Postassociative
e o), e ¢
Preassociative
e, [
Preassociative
[*\\*], [* linebreak[4] ], [\ \*];
Preassociative

[*
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[* € %]; End table

13



	Initial remarks
	Conclusion
	Introduction
	First order predicate calculus
	Deduction lemma
	A little proof

	Natural deduction
	Derived theorems
	Law of the Excluded Middle

	Pyk definitions
	Tex definitions
	Priority table

