Logiweb codex of proofreport

Up Help

w, &, Y, %, nonﬁee(* >s<) nonfree (* *) flee< \* _*> f1ee < \* _>s<>

*E<>k|>k =), #=("x|x = x), S’ A1/, A2/, A3, A4/, A5, S1/, S2/, S3', S4/, S5/,
S6', ST/, S8, SY', MP/, Gen/, L3.2(a)’, M3.2(b), M3.2(c), M3.2(d)(1),
M3.2(d)(II), M3.2(f), M3.2(g), M3.2(h)(I), M3.2(h)(II), M3.2(h), M3.2(d)y,
M1.10(a), M1.10(b), M1.10(b_), M1.10(b,.), MP}, +, Tilfajhypotese, , M1.7,,
ML.7, MPY,, Tilfojhypotese, Genf,, M3.2(a), M3.2(a)y,, M3.2(b)y,, M3.1(S1'),
M3.2(c)1,, M3.1(S2 )y, M3.1(S5')1,, M3.1(S6')u, M3.2(F), , #/, 5%, + -+,

*2*,*73 =k, *A* *\/* V** EI** * =k, ok S ok, ok Dok ok Dy %

proofreport

[proofreport P

Preassociative

[proofreport], [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), 2), 3], 41, [3]. (6] (7], [8] [0 [0], 1], 2], 31, 4], [3]. (6, [7], 8, [0, a], b], [c] [,
[e]. [f], [g], [h], fil, il, K], 1], (m], [n], [o], [p], [a], [r], [s], [t], [ul, [v], [w], [()™], [T£x, =,
+)], [array{«} « end array], [I], [c], [], [empty], [(x | x := )], [M ()], [U ()], U (+)],
[UM ()], [apply (%, *)], [apply; (, *)], [identifier(x)], [identifier; (*, *)], [array-
plus(x, *)], [array-remove(x, *, )], [array-put (x, , *, x)], [array-add (x, %, *, *, *)],
[bit(*, *)], [bity (*, %)], [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"],
[E(Gx, %, %)], [E2(x, %, %, %, %)], [E3(x, *, %, )], [E4(x, *, %, %)], [lookup (*, *, *)],
[abstract (x, , %, )], [+]], M (x, %, )], [Ma(#, %, #, #)], [M* (x, , #)], fmacro],
[so], [2ip(+, )], [assoe1 (x, *, #)], [(+)P], [self], [+ = «]], [[x = ], [[* = «]],
[
[
[
[
[
[

¥

[ P ] [ 2 4], [+ "2 4], [Priority table[]], [M], [Ma ()], [Ms(+)],
4(* *, ¥ *)] [M(*a*v*)]v[Q(*’*v*)}’[QQ(*v*a*)] [93(*7*7*7 )]7[Q*(* * *)]
). [aspect(+, #)], [aspect (+. . #)], [(+}], [ouple, (+)]. [tuple, (x)] llota . +)].
ety (x, )], [[* claim )], [checker], [check(x, *)], [checks (, *r;ks)] [checks (x, *, )],
check” (x, *)], [checks (x, %, )], [[+] ], [[¥] 7], [[+]°], [msg], [+ "=* #]], [<stmt>],

stmt], [[* Stént ||, [HeadNil'], [HeadPair'], [Transitivity’], [1L], [Contra'], [Tf],

—


file:../index.html
http://www.diku.dk/~grue/logiweb/20050502/logiweb/doc/browser/codex/index.html

L], [x],

A [£], [M], [V, [0, [P, [Q],
[S] T

J,
(*x | x :=%)], [0], [Remainder],
errors (*, %)], [p roof(* *, )],

B], [CH[ ]7[5]7[f],[9[

WI, (], V],

LT E
=>]{

, %)), [intro(, *, *
[ (* 18, )], 5 (v,
0], (S (4], [S)

x|

rror (k, *)]
*, %)), [ST (%, %

L (%, *H*(* )], [S (***)]
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Preassociative

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

Postassociative

o, ol e ] 2o o] o] [ 20

Postassociative

[, *[;

Preassociative

[ R o], [ R ], e ], [ ], e ] [ = ) o ], e ], [ S, [ 2
[* € #], [*x Cp *], [* . ], [* = %], [* free in *], [* free in™ x|, [* free for * in *],
[* free for™ = in x|, [x €¢ ], [x < ], [x <" *], [x <" *], [* L *], [*F1;
Preassociative

[=+], [5

Preassociative

[ A K], [ A ] [ A ], [ Ac ], [ A %
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Preassociative
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Postassociative
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Preassociative
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Preassociative
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Preassociative
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(9



Preassociative
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Postassociative

[* ® #];

Postassociative
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Preassociative

[ proves x;
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[imes At.)\s.)\c.J\;u(t, s,c, [[1=07])]

[i'g(u
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[¢ ™25 MAs Ae Myt s, ¢, [[e = ¢]])]

\dot{\mathit{c}}”]

[¢ ™5 pyk “peano ¢”|

d

[d ™29 At As. Ae. My(t, s, ¢, [[d = d]])]
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\dot{\mathit{d}}”]

[d pyk “peano d”]
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[e ™25 At As. Ae. Ma(t,s, c, [[e = &]])]
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[f ™25 MAs. A My (t, s, ¢, [[f = f]])]

[f =
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2% “peano ]
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g = “peano g”|

h

; macro -~ 7 . "
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[ 2 “peano k"]
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m

[ 250 At As. Ae. My (t, s, , [[m = m]])]
[ =5

\dot{\mathit{m}}”]
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n
[ 29 At As. Ac. My(t,s, ¢, [[1n = a]])]
\dot{\mathit{n}}”]

(7 By “peano n”]
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[0 "5 At As. de. My(t, s, c, [[0 = o]])]

[0 5 «
\dot{\mathit{o}}”]

[0 Riy “peano 0”]

p

[p 25 At.As. Ac. M4(t s, ¢, [[p=p]])]

' -
\dot{\mathit{p}}”]
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[p = “peano p”]
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[¢ ™25 At s Ac. M4(t s,¢, [[g = 4]])]

. tex
“

\dot{\mathit{q}}”]

. pyk « i
[¢ = “peano q”]
T

[ "2 At Xs. . M4(t s, ¢, [[F = f]])]

[i ¥«
\dot{\mathit{r}}”]

[ By “peano 7]

$

[5 25 At.As. Ac. M4(t s, ¢, [[8 =3]])]

=
\dot{\mathit{s}}"”]

[5 By “peano s”]



t
[t ™25 A As. e My(t, s, ¢, [[E = 1]])]

tex

[t =
\dot{\mathit{t}}”]

[t = Riy “peano t”]

U

[ ™25 At As. Ae. Myt s, ¢, [[i = 4]])]

i <«
\dot{\mathit{u}}”]

(@ iy “peano u”]

v

[0 ™25 MAs. Ae. My (t,s, ¢, [ = V)]

[ < «
\dot{\mathit{v}}”]

[0 By “peano v”]

w

[ ™25 At s Ac. /\/l4(t s, ¢, [[w = w]])]

[t 25«
\dot{\mathit{w}}”]

[w By “peano w”|

x

[ 29 At.As.Ac. /\/l4(t s, ¢, [[2 = X]])]

& 1 «
\dot{\mathit{x}}"]

[z By “peano x|
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[§ "5 At As de. My(t, s, ¢, [ = y]])]

. tex
T«

\dot{\mathit{y}}”]

. pyk »
[§ = “peano y”]
z

[z ™20 At As e My(t,s, ¢, [[2 = 2]])]

[2 1%«
\dot{\mathit{z}}”]

[2 Ay “peano z”|

nonfree (s, %)

[nonfree(x, y) bt

Ky, - [x=y],
If (- [ = [¥x:y] ] ,'nonfree (x,y*),
Tf(x . [y! ], T,nonfree(x,y?))))]

[nonfree(x,y) > ¥«

\dot{nonfree}(#1.
s 2.
)]

y pyk .
[nonfree(x,y) = “peano nonfree * in * end nonfree”]

nonfree (%, %)

[nor{free* (x,y) vl x!If(y, T, If (nonfree(x, y*), nonfree” (x,y"), F))]
[noﬂfree*(x, y) &«
\dot{nonfree}"x(#1
L H2.

)]

[noﬂfree (x,y) 2 “peano nonfree star * in * end nonfree”]
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free(s|s = %)

[free(alx := by % x! [ bl
If(a”

If(-[a= Wu:v] ] 7fr.ee*<at|x :=b),
If(al é X, T7

If (nonfree(x, a?), T,

If (-monfree(a’, b), F,
free(a®x := b)))))) | |
[free( |x :=b) = X«
\dot{free}\langle #1.

| 2.

= #3.

\rangle”|

[free(alx := b) 25 Ay “peano free x set * to * end free”|

free® (x| := )

[free* (alx := b) Y& x! [ blIf(a, T, If (free(a® |x := b), free* (at|x := b), F)) ] |

[frec” (afx = b) = «
\dot{free}{} " «\langle #1.
| #2.

= #3.

\rangle”]

[free* (a|x := b) Ay “peano free star * set * to * end free”|

k= (k% 1= %)

[a=(b|x := c)gla! [x!'[c!
If(If(b = [Vu:v],b! £ x,F),a = b,
If(bP A [b=x],a=cIf( |

a] ébva <*bt‘x = C>,F)))] ]]

[ tex

a=(blx :=c) = “#1.
{\equiv}\langle #2.
43

=4,

\rangle”|
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[a=(b|x :=¢) Ry “peano sub x is x where * is * end sub”]

k= (k| 1= %)

[a=(*b|x := c) vl by [ x! [ cMf(a, T,If(a"=(b"|x := c),a'=(*bt|x :=¢),F)) | ]]

[a=(*b|x := c) "= “#1.
{\equiv}\langle"x #2.
43,

=#4.

\rangle”]

[a=(*b|x := ¢) Ay “peano sub star x is * where * is % end sub”]

S/

[8"°5 [Va:vhb: [ [a+ [b'] ] £ [ [a+b]’] ] ] @ [ [Vaivh: [ [ [b]
=5al = [ [ [“b] =a] =b] ] ] ® [ [Vavh [ [a=b] = [a= ]
Bl ]]] @[ [Vavk [ [a=b]F [akb] ] ] & [ [VaVh: [ [2Z |
b'] ] = [afb]]] @[ [Vavh [a= [b=>a] ] ] & [ [VxVaVh: [
nonfree([x], [a]) = [ [Vx: [a=b] | = [a=Vxb] | | ] ® [ [Va:vh: |
[at [b'] ] = [[ath] +a] ] ] @ [[Va[[a+0] =a]] @[]
Va:vb:Ve: [ [a= [b=c] ] = [ [a=b] = [a=c] ] ] ] &[]
Va:vb:Ve: [ [aZb] = [ [aZc] = [bZc] | ] ] ® [ [VaVhVevx |
b=(alx:=0) = [c=(alx:=x)t [b= [ [Vx: [a=c] | =Vxa] | ] ]]
o[ [Va-[0Z [a] ] | © [ [vxva: [akVxa] | @ [ [VeVarvxvb: |
[a]=([b]|[x] :=[c)t [ [Vxb] =a] ] ] @®Va: [ [ai0] £0]]]]]]
I 11110

[S,tex

S

pyk .
[S" = “system prime s”]

Al

(Al Prool p ule tactic]
[Alls‘i)ntsq_vazvb; [g$ [b:>§] ]}

[All tex ¢
A1777]
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pyk . :
[A1" = “axiom prime a one”]

A2’

[A2/ proof pile tactic]

A2 'S FvVa:vb:Ve [ [a= [b=c] ] = [ [a=b] = [a=c] ] ]]

(A2 1«
A277’]

pyk . :
[A2' = “axiom prime a two”]

A3

[A3/ Proof pile tactic]
A3 'S FVaivh: [ [ [“b] = 5a] = [ [ [“b] 2a] =b] ]

[A3/ X «
A3777]

K . .
(A3 P “axiom prime a three”]

A4

[A4/ Proof pule tactic]
(A4 "0 - e Vas v Vs [ [a]=([b]1Ix] = [el) b [ [¥xb] =a] ]

(A4 1«
A4777]

ko . .
[A4’ 2 “axiom prime a four”]

AY

[A5/ Proof ple tactic]

[AS' "' S' 1 Vi Var vb: [ monfree([x], [al) b [ [V [a=b] | = |
a=Vx:b] | ]]

(A5 5«
A5777]
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pyk . M
[A5 = “axiom prime a five”]

S1/

[S1/ ™" Rule tactic]
[S1 'S FVaivbive: [ [a£b] = [ [aZc] = [bEc] ] ]]

[S1/ 5 «

817”]

pyk . .
[S1” = “axiom prime s one”]

S2/

[$2' " Rule tactic]
[82/ %' FVa:vh: [ [aZb] = [/ [b] ] ]]

[S2 % «

8277’]

pyk . .
[S2' = “axiom prime s two”]

S3/

[S3/ P2l Rule tactic]
[S3° 'S b va: - [0 [a'] ]]

[S37 % «

837”]

pyk . :
[S3' = “axiom prime s three”]

S4’

[S4/ POl R e tactic]
(S48 b vavb: [ [/ 2 [b'] ] = [aZb] ]]

[S4 5 «
S4777]

pyk . .
[S4' = “axiom prime s four”]
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S5’

5" %" Rule tactic]
(S5 'S Fva: [ [a+0] 2a]]

[S5/ X «
S57”:|

pyk . :
[S5' = “axiom prime s five”]

S6’

6" %" Rule tactic]
[S6' 'S - va:vb: [ [a+ [b'] ] 2 [ [a

[S6/ X «
867”]

pyk . : :
[S6' = “axiom prime s six”]

ST’

[S7" "' Rule tactic]
[S7 "' S Fva: [ [ai0] 20]]

75 o
S77”:|

pyk ; i
[S7" = “axiom prime s seven”

S8’

S8" %" Rule tactic]
(S8 """ Va:vb: [ [af [b'] ] 2 [ [aF

(S8 X «
887”]

k . : ;
[S8 DY “axiom prime s eight”]
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S9’

[SY’ P Rule tactic]

[S9 "' S’ k- Va: Vb: Ve Wx: [ b=(alx:= 0) - [c=(alx:=x) b [b= [ [Vx: |
a=c] ] =>wxal | ]]]

[Sg/ tex
89777]

pyk . . .
[S9 = “axiom prime s nine”

MP’

[MP’ Proof p ule tactic]
[MP/“_“}':S’I—VQIVDI [ [§:>b] - [ékb} ]]

[MP/ tﬁ; «
MP’?’]

[MP’ RAE S prime mp”|

Gen’

£ :
[Gen’ """ Rule tactic]

[Gen’ st gr Vx:Va: [atb Vg:g] ]

[Gen/ t_e’)( «

Gen”’ }

pyk .
[Gen’ = “rule prime gen”]

L3.2(a)

[L3.2(a) " Ae A P([S FVa: [ [S5> [ [a+0] 2a] ]:[ [SU> [ |
[3%0] Zal = [ [2a+0] Zal > [aZal ] 110 [1 [MP"> [ [ ]
at+0] Za] = [ [ [a+0] Za] = [a=a] | ] ] > [[at+0] =a]]
> [ [ [a+0] Za] = [aZa]l [ ;[ [ [MP'> [ [[a40] 2a] = |
azal] ] [[at0] Za]] > [a=a]]]]]]pooc)

[L3.2(a) ®2'S' FVa: [aLa]]

[L3.2(a) = “L3.2(a)”]

16



[L3.2(a) 2 “emma prime 1 three two a”]

M3.2(b)

IM3.2(b) "2 A P([S' F VeV [ [SUs [ [t2r] = [ [t2t] = |
r2t] )] ] [ IE32() > [t2e] )5 [ [ [ML10(b) > [ [tEr] = [
t2t] 2 [r2t] ] )] [e2e] ] > [ [tEr] S [r2t] ] ] ]

1, po, )]

M3.2(b) "' S Fvevre: [ [t2r] = [r2t] ]

[M3.2(b) 2 “M3.2(b)”]

[M3.2(b) 25 ¢ lemma prime 1 three two b”]

M3.2(c)

IM3.2(c) " Ae M P([S' F Vs [ [SUs [ [r2t] = [ [r2s] = |
tEs] ] ] [ [M32(b)> [ [tEr] = [rEt] ] ][ [ [MLIO(a)> |
[t2r] = (k2] ] [ [rEt] = [ [rEs] = [tE2s] ] 1> [
t=r] = [ [r=s] = [t=s] ] ] 1] ]1,po0)
M3.2(c) "' S Fve:VrVs: [ [t2r] = [ [r&s] = [tZs] ] ]]
[M3.2(c) “¥ “M3.2(c)”]

[M3.2(c) P« lemma prime 1 three two ¢”]

M3.2(d)(I)

IM3.2(d)(1) "% Ac A P([S' FVt:VrVs: [ [M32(c)> [ [r2t] = [ |
t=s] = [r=s] ] 5[ [ [MLIOby) > [ [r=t] = [ [t=s] = |
rEs] ]l > [[tEs] = [ [r2t] = [rEs] ] ] ][ [M32(b)> |
[s=t] = [t=s] ] ]; [ [ [MLIO(@a)> [ [s=t] = [t=s] ] ] [ [
tEs] > [ [r2t] 2 [r2s] 1) ] > [ [sZt] = [ [rEt] > |
r=s] | , Do,

[
IM3.2(d)(1) 5 “M3.2(d) (1)"]
[

M3.2(d)(I) 2 « lemma prime 1 three two d one”]

17



M3.2(d)(I1)

[M3.2(d)(I1) P2 A A P([S' F Ve Ve Vs [ [M32(A)(D) > [ [s2t] = [ |
rEt] = [£g ]H];[[Mll(b+)> [[s=t] = [ [r=t] = |
r=s] 111> [ [r=t] = [[s=t] = [r=s]]]]]1po0)
M3.2(d)(I1) 3" &' Fve:vrVs: [ [r2t] = [ [sZ2t] = [rZs] ] ]]
[M3.2(d)(IT) = “M3.2(d) (11)”]

[M3.2(d)(II) X« Jemma prime 1 three two d two” |

M3.2(f)

[M3.2(f) ¥ “M3.2(f)”]

[M3.2(f) 2 ¢ lemma prime 1 three two f”]

M3.2(g)

[M3.2 ()prOOfAchp((S’F [ 185> [ [yY+0] = [¥]]];[[S5> |
[y+0] = [y] ] s [ (82> [ [[y+0] = [y] ] = [ [y+0]' = [V
JIT L LD IMP e [ [ [yH0] = [y] ] = [ [y+0]"= [V]]]]
>[_[y+0]§[y}}]>>[_[Y%LO]’%W]]];[[M_3-2(d)(11)>> [
(Y401 = [y = [ [[y+0)' = [y]] = [[y+0] = [ [y+0]
JITT L LI DIMP e [ [ Y40 &2 [V ] ] = [[[y+0]" & [¥]]
;'*_[[V’JFO]E[[YﬂLO]f]_]}]]D_[_[y’+0}§[9’}]]>>[[[
yHOJE (Y]] = [ [YHO] = [ [y+0] ] T ] )5 [0 [MP> [ []
yHO1 E (Y]] = [[YH0] = [ [y+0]' ] 111 [ [y+0]" & [
]H>>HY’+0]£[[_H0]’]]] [[_M1-7>>[HY’+[>'<H§[
v+ [x] 1T )= [+ X T =y +x] ] )T T ][0
M3A(S6)n > [ [ [y [x] ] =[[y+[x]]']]=>[[y+I[X¥]]=
[+ 5] T 1T T LD IMBAS2)ne> [ [ [y 4+ [x] ] = [ [y+ [X]
112 [+ T E LTI > LY+ Ix]] &
Y+ [x1 11T = LY+ [xIVELyF <1171 11000
M32(eme> [ [ [+ [X] ]2 [ [y+[x] 111 = [[V+IX]] =[]
YHEDITITI e [+ E [y F X1 ] = [ Y+ [%
JVELyFH XTI > LI+ Ix] =1 y+[x] 1] =
[V F X = L y+ (%1171 15 [ IM3AS6)n > [ [ [V + [x]
=Ly + x> [y XTI = Ly +x] 11100500

18



M3LS2) > [ [ [V [x] 1= [[y+F[x] ]/ ]=[[y+[xX]]E]
v+ 3]V T T D> [L Y+ x] & Ly Ix] 1] )= [ Iy+ ]
X]1PELyHIxI 17T T s DD [(M32(due> [ [ [VF %] ] & ]
[yH[x] 1T S [YHIXTTE[ v+ [x]171] 1 e [ Iy
[x] T E LIy F %] 1T = [ IyH X E v+ [x] 1" ] ]
> WY+ TE[yHIx] 112 [+ &yt [
JI DT 050089 > [[[y+0] = [ [y+0]"] ] = [ [V [ [[¥V+
[x] T E LIy F %] )= [+ IXT &y K] ]
SV [ [y [x] T E LIy DL [MP e [

YO = [ [y+01] ] = [[Ve [ [[Y+[x]]=[[y+[x]]']]
S HTTE Ty =2 [ Y+ 3] ] =[]
y+ ]I [y H0] & [y #0171 11> [ [V [ [ [¥V+
T =Ly %] 112> [+ KT = [y 311711
SV [ [V K]]S [IyHIx] 1T [ [Gen's [ [ [V 4 [%]
JE Ly F XTI [ YFINTTE LY FIN] ] )] ] »>w%
(LY F XTI 20+ %] 11T = DY+ )] = [ Iyt [¥])
I LD IMP e [ [ [ [ [y 4 [x] ] & [ [yt [x] 1] ] =]
VHIXTTE LK1 =Y [ Y+ k] ] = [ v+ [x
IV T e [ LIy + 3] E [ IyH[x] 17T = [ [V +[X]]
ELHKI T > [ Y+ [x] T E L Iy+ %1171 ] 15
[[AY@ [x] ] > [ [ve [ [y+[x] ] = [[y+H[x]]"]]1]=1[]
VAT E Ly VT T LD IMP e [ [V [ [y 4 [x] ] £
[y HIx]I ]I 1= DY+ &L yH[x] 1] )] ove [
VX T E L yF 5] T D> [y H[x] & [ v+ (%] ]']]
I T I'1 1T 11po,c)]

tex

]
[
[M3.2(g) = “M3.2(g)"]
[

M3.2(g) ¥ < Jemma prime 1 three two g”]

proof

[M3.2(h)(I) "= A P([S'F [ [S5' > [ [x4+0] £
M3.2(f) > Vi [t 2 [0+ [t] ] ] ];[ [ [A4d@ [x] ] > [ [vE [t2
0+ [£] 1] ] = [x= [0+ [x] ] ] )5 [ [ [ [MP'e[[VE[t& [0+
(8110 ] = [x& [0 [%x]]]]]py [t]1 1] ] [x =
0+ [x] <
[
[



JE (k] )] > [[%2 [0+ [%] ] I L
[[IMP'> [ [x2 [04 [x] ] ] = [ [x+0] £ [0+
xZ [0F[x] )] ] > [ [x+0] 2

M3.2(h)(1) """ - [ [x+0] 2 [0+ [x] ] ]]
[M3.2(h ><>m" M3.2(h) (I)”]
[

M3.2(h)(I) 2 ¢ lemma prime 1 three two h one”]

M3.2(h) (1)

=
w

h)(H)prOOf e A P([S" [IML7T> [ [ [x+ [y]] = [y+ [x]]
= ] 11T [ [MBAS6) > [ [ [x+ [y]]

IRy 11100500

[ % [ Tilfgjhypotese > |

] £ [y+[x]]]

e

=z e

<.

= 3
@ ¢
— N T N

”_O <. <.
_1_.._4

M3.2(h)

[M3.2(h) P Ae A P([S F L
Ve[ [ [x+[y]] =1y
| =y [ [x+ [y]



X
D<o e v

<
<
< +.
— <
— 4

+ <
- —_
— xS
e

131)05 C)]

M3.2(h) "5 S FVsevy: [ [x+ [y] ] 2 [y+ [x]]]]
[M3.2(h) % “M3.2(h)"]

[

M3.2(h) = X < Jemma prime 1 three two h”]

=
w
[\

2(d)y

proof

=
&
[\~
—~
2

Ac AXP([

nw —
e 3 Ilo
= It
S, —
[
=
I T
&
T —
w
o
\_/
—
\’jm
<C
—
<C
<C

U;

= @
|Ie V
(7]
o
I+
[Ie
ll —_— ‘:,_
N e

= \rz:iy@.‘

W w U'go

SR
=
9
vV—w

(
[
2(d)p < “M3.2(d)-h”]
2(

==

d)p 2 24y “ hypothetical three two d”]

M1.10(a)

proof

[M1.10(a) "5 Ac. A P([S' - Va:Vb:Ve: [ [a=>b] F |
M1.7> [a=a] ]; [ | | Tilfgjhypoteser> [a=>b] |
15 [ [ [ Tilfojhypoteser> [b=c] | > [a
[a= [a=b] ] ]>[a=a] ] > [a=>
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b=c]]]>la=b] ]| > [a=c]]]]]]]]lpoc)
M1.10(a) *2° S’ F Va:Vb:Ve: [ [a=>b] F [ [b=>c] F [a=c] ] ]]
1.10(a) = “M1.10(a)”]

M1.10(a) VX « mendelson corollary one ten a ”|

M1.10(b)
[M1.10(b) "2 Xe A P([S - Va:¥b:Ve: [ [a=> [b=c] ] F [bk [ [ |
Tilfgjhypoteset> [a=> [b=c] | | > [a= [a= [b=c] | ] ;[ [
Tilfgjhypotese>b ] > [a=b] |; [ [ML.7> [a=a] ];[ [ [ [MP,>
la= [a= [b=c] | ]| >[a=a] ] > [a= [b=c] | |5 [ ][]
MP{> [a= [b=c] ] |>[a=b]] > [a=c]]]]]]]]l]po,c)
[M1.10(b) *2°S' F Va:Vb:Ve: [ [a=> [b=>c] ] F [bF [a=c] ] ]]
[M1.10(b) % «

M1.10(b)"]

[M1.10(Db) X “endelson corollary one ten b”]

M1.10(b-)

M1.10(b_) "2 Xe M P([S' F Va:Vb:Ve: [ [a= [b=>c] | F [bF [aF |
[ [ [MP'>[a= [b=c] ] ]|>a] > [b=c] ;[ [ [MP'> [b=c]
J>b] >c] |17 ]1poc)]

[M1.10(b_) "' &' - Va:Vb:Ve: | [a=> [b=>c] ] F [bF [atc] ]| ]]
[M1.10(b_) & «

M1.10(b--)?]

[M1.10(b_) PYX “mendelson corollary one ten pre b”]

M1.10(b.)

[M1.10(by) "% Ac A P([S' F Va:rVb:Ve: | [a= [b=c] ] F [ [ML7, >
[b= [a=b] ] ];] [ML7> [a=a] |; [ [ | Tilfgjhypoteser> [a = a
] I > [b=[a=a] ] ];[ [ [Tifgjhypotese, > [a=> [b=>c] | | >
(b= [a= [a= [b=c] | ] ]];[[[ [MP,+>[b=[a= [a= |
b=c] | ]]]>[b=[a=al]]>[b=[a=[b=c] ] ] ]5[]
[MP, +>[b= [a= [b=c] ]| ] ]>[b=[a=b]]]>[b=]
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a=cl]1111]11]11%poc)

[ML.10(by) *B' S’ FVa:Vb:Ve: [ [a= [b=c] ] F [b= [a=c] ] ]]
[M1.10(b ) 3 «

M1.10(b_+)"]

[M1.10(b4) X “mendelson corollary one ten b plus plus”]

MP} +

IMP/+ P  Ae A P([S F VirVh:Va:vb: [ [i= [h= [a=b] ] ]F[]

i= [h=>a] JE[[A2Z> [ [h= [a=b] ] = [[h=a] = [h=b

] 1115 [ [ [Tilfgjhypoteser> [ [h= [a=b] ] = [ [h=a] = |

h=b] ] ]]>[i=[[h=[a=b] ]| = [[h=a] = [h=b]]]

J 15[ [ [ [MPy>[i= [ [h= [a=b] ]| = [[h=a] = [h=>Db] ]

] ] | >[i= [h=[a=b] ] ]]>[i=[[h=a] = [h=b]]]]
[ [ IMPye [i= [ [h=a] = [h=b] ] ] ]>[is [h=a]l]] >
[' (h=b] ] 1] ]11]]Tpoc)

[MP + S b ViVh:Va:vb: [ [i=> [h=> [a=>b] ]| F[[i=> [h=>a

1= li= [h=b]]]]]

[MP} + 5 «

MP’_h+"]

[MP + edy “hypothetical rule prime mp plus plus”]

Tilfgjhypotese

[Tilfgjhypotesey "= FAex. P([S' FVi:Vh:Va: [ak [ [ [ Tilfgjhypotese > a |
> [h=a] ]; [ [ Tilfojhypoteser> [h=>a] | > [i= [h=a]]]]]

1. po, )]

[Tilfgihypotese, “25'S' b Vi:Vh:Va: [ab [i=> [h=>a] | ]]

«

[Tilfajhypotese tex
Tilf\o j hypotese_+”]

[Tilfojhypotese Ry “hypothesize plus plus”]
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M1.7,

proof

IML.7. "2 Ae M P([S'FVa:vb: [ [ML.7> [b=>b] |;[ [Al'> [b=>
[a=b] ] ]; [ [ [Tilfgjhypoteser> [b= [a=b] ] ] > [b= [b=> |
a=b] ] ] ];[[[MP>[b=>[b=>[a=>b]]]]>[b=>b]]>|
b= [a=b] ] ]]]]Ipoc)

stmt

ML.7; =" S+ Va:vb: [b= [a=b] ]]

tex

M1.7, = «
M1.7_+47]

k
[M1.7,4 2 “mendelson one seven plus plus”]

M1.7

IML7 P A P([SFb: [ [Al> [b= [ [b=b] =b] ] ;]|
A2> [ [b= [ [b=b] =b] ] = [[b= [b=b] ] = [b=b]]]
s [T [ [MP'>[[b= [[b=b] =b]] = [[b=[b=b]] =]
b=b] ] ]]>[b=[[b=>b] =b]]]>[[b=>[b=>b]] =]
b=b] ] ];[[AU> [b= [b=b] | ];[[[MP'>][[b= [b=b]
] = [b=b]] ] [b=[b=3b]]]>[b=b]]]]]]Ipoc)
M1.7°8' S - vb: [b=>b]]

[M1.7 5 «

M1.77]

[M1.7 X “mendelson one seven”|

MPy,

IMP!, P2 Ae A P([S' F VhiVa:Vb: [ [h= [a=b] | F [ [h=a]F ||
A2"> [ [h= [a=b] ] = [[h=a]l = [h=b] ] ][ [[]
MP'> [ [h= [a=b] ] = [[h=a] = [h=b]]]]>[h=]
a=bl]|>[[h=a]l=[h=b] ]| ];[[[MP>][[h=a] = |
h=b] ] ] > [h=a] h=b] ] ]]]]l]poc)]

[MPj, 5«
MP’ 1]

[MP}, pyk “hypothetical rule prime mp”]

24



Tilfgjhypotese

[Tilfgjhypotese "= e MP([S'+Vh:Va: [aF [ [AU> [a= [h=2a] ] ]
s [ [ [MP'> [a= [h=a] ] ]>a] > [h=a]]]]]poc)]

[Tilfgjhypotese *5' S’ Vh:Va: [ab [h=>a] |]

=a]

«

[Tilfgjhypotese = by
Tilf\o j hypotese”]

[Tilfajhypotese By “hypothesize”]

/
Geny,

proof

[Geny, Ac A P([S"F Vh:Vx: Va: [ nonfree([x], [h])# [ [h=a] F [ [ [
A5’ 1> nonfree([x], [h]) ] > [ [Vx: [h=a] :
Gen'> [h=a] | >Vx: [h=>a] J;[ [ ]
h=Vxal] | ] >Vx [h=a] ] > [h=Vx

[Gen, "5 S’ |- Vh: Vx: Va: [ nonfree([x], [h])
]

[Geng tex «
Gen’_h”]

[Geny, el “hypothetical rule prime gen”|

M3.2(a)

[M3.2(a) =
M3.2(a)"]

[M3.2(a) X “mendelson three two a’ ’]

M3.2(a)h

IM3.2(a)n ™% Ae A P([S' F Vh: Vt: |
Tilfgjhypotese > [tZt] | > [h=
M3.2(a), "3 &' - Vh:ve: [h= [t£¢t] ]]

[M32( ) tex «
M3.2(a)_h"]

25



[M3.2(a)y i “hypothetical three two a”]

M3.2(b)y
IM3.2(b)n P2 Ac A P([S' F Vh:VeVr: [ [h=> [t2r] ] F [ [SU> [ |
tEr] = [ [t2t] = [r2¢t] ] ] ][ [ [ Tilfojhypoteser> [ [tEr] =
[[tEt] 2> [r2t] ] )] > [h=> [ [t2r] = [ [t=t] = [r2t] ]
J 15T [MPy> [h= [ [tEr]) = [ [t2t] = [r=2t] ] ] ] ] >
(b= [tEr] ] ] > [h= [ [t2e] = [r2t] 1] ;[ [M32(a)u> |
h= [t2t] ] 5 [ [ [MPLe> [h= [ [t2t] = [r£t] ] ] ] > [h=
[tZt] ] ] > [h= [rZt] ] 111171 11poc)
[M3.2(b), 2°S' Fvh:ve:Vr: [ [h=> [t&2r] JF [h= [r2t] ]]]
[M3.2(b)y, %

]

[M3.2(b)n Ry “hypothetical three two b”]

M3.1(S1'),

IM3.1(S1), "2 A Ax.P([S - Vh: Ve WreWs: [ [h=> [t2r] | F [ [h= |
tEs] [ [SUS [ [t2r] = [[t2s] = [rZs] T 15[ 1]
Tilfojhypotese > [ [t=r] = [ [tZs] = [rEZs] ] ] ] > [h= [ ]
t=r] S [ [t2s] > [rEs] ] T [ [ [ [MPa> [h=> [ [t=2r]
= [ [tEs] = [rEs] ] 111> [h=[tEr] ] ] > [h=> [ [tEs]
= [rZs] ] [ [ [MPi> [h= [ [tEs] = [rEs] ] ] ] [h=
[tZs] ] ] > [h=[rZs] ] ]]]1]]]71poc)
IM3.1(S1), 5" §' - h: Wt vrVs: [ [h= [t£2r] | F [ [h= [t£s] ] F
[h= [r&s] ] ]]]

tex

[M3.1(S1");, 1 «
M3.1(S1°)_h"]

[M3.1(S1")y, iy “hypothetical three one s one”]

M3.2(c),
IM3.2(c)n "2 A P([S F VhiVeVrVs: [ [h= [t2¢] ] F [ [h= |
rEs] I E [ [M32(e)> [ [tEr] = [ [rEs] = [tEs] [ ] ][ []
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Tilfgjhypotese > [ [t£r] = [ [rZs] = [t£s] | ] ] > [h= [ |
tEr] S [ [rEs] = [tEs] )] ][ [ [ [MPy> [h= [ [tEr]
= [ [rZs] = [tZs] ] ] ] ]1>[h=[t=r]] ] > [h= [ [rZs]
= [tZs] ] ] ][ [ [MPL> [h= [ [rZs] = [tZs] ] ] ] > [h=
(rZs] ] ] > [h=[tZs] 111117 ]1p0c)]
M3.2(c), 'S FVh:VEYeYs: [ [h= [tZ2r] |- [ [h= [rZs] ]k |
h= [t2s] ] ]]]

[M3.2(c), =X

M3.2(c)_h"]

M3.1(S2"),,

IM3.1(S2)n "% Ac A P([S F Vh:VeVr: [ [h= [t2r] ] F [ [S2> [ ]
t20] 5 [¢2 [¢] 1] 5[ [ [Tilojhypotese [ [t2r] = [¢'2 [¢]
J 11> (h= [ [tEr] 2> (Y2 (/)11 ][ [ [IMP> [h= [ ]
tZr] > (Y2 ()] ] ]I [h=[tZr] ] ] > [h= (U2 (] ]
] 11111 po,c)]

[M3.1(S2'), 88 ' F h: VeV [ [h= [t2r] | F [h= [t

[M3.1(S2/),, = «
M3.1(S2") 1]

<
IS
1=
<

[M3.1(S2')y, Ri “hypothetical three one s two”]

M3.1(S5),
[M3.1(S5")n "% AcAxP([S' F vhive: [ [S5/ > [ [t+0] 2t ][ |
Tilfgjhypotese > [ [t+0] 2t] | > [h= [ [t4+0] £t] ] ] ]1,p0,0)]

[M3.1(S5)n 2" ' Fvh:ve: [h= [ [t+0] £¢t]

[M3.1(S5), = «
M3.1(S5") 1]

]

[M3.1(S5")n Ri “hypothetical three one s five”]
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M3.1(S6'),,

[M3.1(S6' )1 P%" AcAxP([S' F Vh:Vevr: [ [S6/>> [ [t+ [r] ] 2 [ [thr
1115 [ [ Tilfojhypotese > [ [t+ [r'] ] = [tHr]' 1] ] > [h= |
[t+ (] ] = [ [t+r]’] 111 11pos0)]

[MB.1(S6'), " 8" b= Vh:ve:Ve: [h=> [ [t+ [ ] ] 2 [ [t4r]’] ] ]]

[M3.1(S6), = «
M3.1(S67)_h”]

[M3.1(S6")y, i “hypothetical three one s six”|

M3.2(f)

proof

M3.2(f) "= Ae XX P([S'F [ [A> [x= [x=x] ]
[[x= [x=x] ] = [[04+0] =0] ] ]

x=x] ] = [[04+0] £0] ] ] > [ [x= [x=x]] = [0& [040]
PITs LD IMP e [ [x= [xSx] ] = [05 [040] ] ] ] > [x= |
x=x] ] ] > (05 [040] ) ] [ [MLT> [ [£2 [0+ [t] ]] = |
tE [0+ [t] ] ] ] 15 [ [ [M3A(S2wme [ [tE [0+ [t] ]] = [t& ]
O+ [E] 1] 11> [[£= [0+ [t] ] ] = [Y=[[0+[t]]']]]];
[ [M3A(S6)n > [ [£= [0+ [E£] ] ] = [ [0+ [¥'] ] = [ [0+ [t] ]
P11 [0 IM320e [ [£5 [0+ [£] ] ] = [ [0+ [¥]] =[]

O+ [£] ]/ ] 11T > [[£2 [0+ [t] ] ] = [ [0+ [t] "= [0+ []
JITTs DD IM32(ne> [ [E5 [0+ [t] ] ] = [ [ [0+ [E] )]
JITe [E2 [0+ (8] ] ] = [ [0+ [¢] /& [0+ [¥]]]]] > |
[E2 [0+ [t] ] ] = [VE [0+ [¥]]]]]:[[[Gen'>[[tE [0+
(8] 1] = [VE [0+ [V]] )] ] >ve[[tE [0+ [t]]] = [V=
[OF (VT ] 11 )0 (89> [[0% [040]] = [ [vi:[ [t= [0+ [H
JIT 2 [VE[0F (V)] v (82 (04 (8] 1111 10011
MP' > [ [02 [040] ] = [ [vh [ [tZ2 [0+ [t] ] ] = [V2 [0+
V1] 7] 2w (82 [0+ [E] ] ] )] [05 [040]]] > [ [Vt
[[E= [0+ [t] ] ] = [¥E [0+ [¥]]]]] =V [t= [0+ [t]]]
PIs D DIMP e [ [ [ [82 [0F [E] ] ] = [¥= [0+ [¥] )] )]
v [t2 [0+ [t] ] ] ] ] evE [ [t2 [0+ [t] ]] = [V 2 [0+ ]
1] ]] ] >V [tE )11 111111 1 Tpo,o)
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[M3.2(f) VX “mendelson three two 7]

*
[Xti’f «

\dot{#1.

1l

[' pyk )
X = “x peano var”]

!

[XI t_ef 44#1.3”]

; pyk ”
[xX' = “x peano succ”]

* -k

[x*y tex “H].
\mathop{\dot{\cdot}} #2.”]

. pyk .
[x1y 25 “ peano times *”]
* + %

[x+y tex “H1.
\mathop{\dot{+}} #2.”]

; k
[x+y 2 “ peano plus %]

* = %k

£y L
\stackrel{p}{=} #2.”]

p pyk .
[x =y = “x peano is "]

«P

P Y x = [X]]

29



[xP 5 ]
{} * {\cal P}"]

pyk .
[xP =5 “x is peano var”]
-k

[—th—e)f “

\dot{\neg}\, #1.”]

. pyk
[-x = “peano not *”]

* A *
macro
—

[xAy At s de My(t,s ¢, [[x Ay == (x = 5y)]])]

[xAy ¥ wpy,
\mathrel{\dot{\wedge}} #2.”]

. K
[x Ay 2 “ peano and 7]

x V%

[x vy "5 At.As.Ac.M4(t, s;¢, [xVy= [5x] =y]])]
tex

[x Vy = “#l1.
\mathrel{\dot{\vee}} #2.”]

[xVy DYy peano or *”|
Vk: %
[Vx: y ¥«

\dot{\forall} #I.
\colon #2.”]

[Vx:y By “peano all * indeed *”]

3*2*

[Fx:y "5 At As. A My(t,s, ¢, [[3xy = 2 ¥x: Sy]])]
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tex «

By =
\dot{\exists} #1.
\colon #2.”]

[Hx y 2 “peano exist * indeed *’ ’]

* = %

x=y Xy,
\mathrel{\dot{\Rightarrow}} #2.”]

x=>y = PYE peano imply #”]
* &k
[x &y "S5 AMAs A Myt s, ¢ [[x Sy = (x=>y) A (y = x)]])]

x <&y X
\mathrel{\dot{\Leftrightarrow}} #2.”]

py «

[x €y = “x peano iff «”]

* > x

x>y "5 M As A My(t,s ¢, [x>y = [ MP' >x] >y]])]

x>y = Al
\unrhd #2.”]

pyk
[x >y = “k macro modus ponens ]

*[Zh*

xhy "0 AtAs A My(t,s, ¢, [xBhy = [ MP) >x ] >y]])]
By <5 “H1
\unrhd_h #2.”]

[x>ny pll; “x hypothetical modus ponens «”]
The pyk compiler, version 0.grue.20050608 by Klaus Grue

GRD-2005-07-04.UTC:09:35:58.146674 = MJD-53555.TAI:09:36:30.146674 =
LGT-4627186590146674¢-6
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http://www.diku.dk/~grue/logiweb/20050502/logiweb/doc/misc/time.html
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