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[peano = “peano”]

intro(, *, *, )

[intro(x, i, p, t) "2 «
intro(#1.

’ #2

, #3.

, #4.

)]
[intro(x, i, p, t) ™29 At As.Ae.Mu(t, s, ¢, [[intro(x, i, p,t) = [x 2 p][x = ]]])]

[intro(x, i, p, t) °= “\index{#2.: #3. Q#2.: $[#1/tex name/tex.]$ #3.}%
\index{#3. $[#1/tex name/tex.|$}%

\tex{

$[#1/tex name/tex.

\stackrel {\mathrm {tex}}{=} #4/tex name.

|$}$[ #1/tex name/tex.%

|$\footnote{$[#1/tex name/tex.

\stackrel {\mathrm {pyk}}{=} #3/tex name.

18}7]

. . k . . .
[intro(x,i,p,t) = “intro % index * pyk * tex * end intro”]

intro(, *, )
[intro(x, p,t) "¢ «
intro(#1.

, F#2.

L #3.

)]
macro

[intro(x, p,t) ™25 At.As.Ac.My(t, s, ¢, [[intro(x, p, t) = [x pyk p][x fex t]]1)]
[intro(x, p, t) °= “\index{\alpha #2. @\back \makebox[20mm][1]{$[#1/tex



name/tex.]$}#2.}%

\index{#2. $[#1/tex name/tex.]$}%

\tex{

$[#1/tex name/tex.

\stackrel {\mathrm {tex}}{=} #3/tex name.
1$}$] #1/tex name/tex.%
|$\footnote{$[#1/tex name/tex.

\stackrel {\mathrm {pyk}}{=} #2/tex name.

18371

[intro(x, p, t) P Sintro pyk * tex * end intro”|
0
[0 tE)( «

\dot{0}7]

[0 Ry “peano zero”]
i
[1 ™25 At.As. Ae. My (t, s, c, [[1 = 0']])]

[itE)(u

\dot{1}"”]

[ Ry “peano one”]

2

[2 M550 At As. A My (t, s, ¢, [[2 = 1']])]

e
\dot{2)"]

2 Ry “peano two”]
a

[a ™25 At s Ae. My(t, s, ¢, [[a = a]])]

[atﬁfu

\dot{\mathit{a}}”]



Py “peano a ]

[a 25
b
[b ™55 M As. A My(t, s, ¢, [[b = b]])]
=

\dot{\mathit{b}}"]

[b py “peano bn]

c

(¢ macro )\t,)\s.)\c../\;u(ta s,c, [[e =¢]])]

\dot{\mathit{c}}"]
[ 2 PV “peano ¢ ']

d

[d ™55 At ds de. Myt s, ¢, [[d = d]])]
gt

\dot{\mathit{d}}"]

[d py upeano d”]

é

5 3 xs e Nt 1 2 1)
\d;{\mathit{e}}”]

pyk

[e = “peano e”]

f

[f 250 At ds. e My(t, s, ¢, [[f = f]])]



o
\dot{\mathit{f}}”]

[f By “peano 7]

9

[ ™25 At As e My(t, s, ¢, [[§ = g]])]

. tex
o

\dot{\mathit{g}}”]

[- pyk ”

g™ “peano g”]

h

7 macro ~ 7 e 3

[h =" At.As.dc.My(t,s, c, [[h = h]])]

b
\dot{\mathit{h}}”]

[h By “peano h”]

?

[i ™20 At As A Myt s, ¢, [[i = i]])]

\dot{\mathit{i}}”]

[i By “peano i”]

J

[ 290 At As. A Mu(t,s, ¢, [[F = i]1)]

- tex
o

\dot{\mathit{j}}”]

U‘ By “peano j”]



k
[ig magro /\t.)\s.)\c../\;l4(t,S,C> Wﬂ = kH)]
[k tg)( «“

\dot{\mathit{k}}"]

2 “poano 1]

[
[j magro )\t.AS.)\C.M4(t,S7C7 Hl = IH)]
Z tE)‘ «

\dot{\mathit{1}}”]

[l pyk “peano 17]

m
[ ™2 A AsACMy(t,s, ¢, [ = m]])]
\dot{\mathit{m}}"]

[m lﬂ( “peano m”]

n
[ ™25 At s Ae. Mul(t, s, c, [[7 = A]])]
\dot{\mathit{n}}"]

[n %{ upeano n??]

0
[0 ™25° At As. Ae. My(t,s, ¢, [[6 = 6]])]
\dot{\mathit{o}}”]

[0 pyk “peano 0]



p

[ 29 At.As. Ac. M4(t s, ¢, [[p=p]])]

. tex
= “

\dot{\mathit{p}}”]

. pyk )
[p = “peano p”]

q

[¢ ™25 Mt.)s. Ac. M4(t s,¢, [[g = 4]])]

. tex
“

\dot{\mathit{q}}”]

. pyk « 9
[¢ = “peano q”]
T

[ ™25 At As. e My (t, s, ¢, [ = i]])]

[ X«
\dot{\mathit{r}}”]

[ By “peano 7]

$

[5 ™25 M As e My (t,s, ¢, [[5 = §]1)]
[§ 1 «

\dot{\mathit{s}}”]

[5 By “peano s”]
t

[t 257 At A e My (t, s, ¢, [[E = 1]])]

tex

i =
\dot{\mathit{t}}"”]

[t A “peano t”]



U

i ™25 At As. Ae. Myl(t, s, ¢, [[i = 0]])]

\dot{\mathit{u}}”]

[ pyk “peano u”]

v

[0 290 At As Ae Ma(t, s, ¢, [[6 = ¥]])]

\dot{\mathit{v}}”]

[0 PV “heano V7]

w

[0 ™25 M As. e My(t,s, ¢, [[w = w]])]

[i = «
\dot{\mathit{w}}"]

[w pyk “peano w”|

x

[# ™55 M e Myt s, ¢, [[& = X]])]

[I ti)f «
\dot{\mathit{x}}”"]

[& pyk “peano x”]

Y
[§ ™25 At As de. My (t, s, ¢, [ = y]])]

[~ tE)‘zc

\dot{\mathit{y}}"]

. pyk « 9
[ = “peano y”]
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z

[2 25 At As Ae My (t, s, ¢, [[2 = 2]])]

[3 5%«
\dot{\mathit{z}}”]

[2 By “peano z”|

nonfree (s, %)

[nonfree(x, y) )

P [xty].

If (- [ = Wx: vl ] ,.nonfrcc (x,y%),
If(x = [y'],T,nonfree(x,y?))))]
[nonfree(x,y) = ¥«
\dot{nonfree}(#1.

, F#2.

)]

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

nonfree (%, %)

[noﬂfree* (x,y) vl x!If(y, T, If (nonfree(x, y"), nonfree” (x,y"), F))]
[norffree*(x, y) X«
\dot{nonfree} "x(#1
s 72

)]

[noﬁfree (x,y) = Y«

peano nonfree star * in * end nonfree”|

free (x| := *)

[frée(a\x :=b) 2 [ b!
If(

If(— [ = [Vu:v] | , free* (at|x := b),
If(al =x, T,
If(nonfree(x a?), T,
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If.(—|non.free(al7 b), F,
free(a®(x := b)))))) |
[free(alx := b) = «
\dot{free}\langle #1.
| #2.

= #3.
\rangle”|

]

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

free* (s|s = %)

[free* (afx := b) ™ x! [ blIf(a, T, If (free(a®[x := b)), free* (at[x := b), F)) ] ]

[free* (a|x := b) = «
\dot{free}{} «\langle #1.
| #2.

= #3.

\rangle”]

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

K= (k|*% 1= %)

a=(b|x :=c) ) al [x!'[c!

If (If (b = Wu v],b! £x,F),a=b,
If(b” A [b=x],a=cIf( |

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

|#3.

=4,
\rangle”|

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

k= ("k|k 1= %)

[a=(*b|x := ¢) vl b1 [ x! [ cMf(a, T, If(a"=(b"|x := c),a'=(*bt|x :=¢),F)) | ]]
[a=("b|x := c) "= “#1.
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{\cauiv\lngle"s #2.
|#3.

iy

\rangle”]

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

75}
w
o+

g
m\
o

[ B/] J = [é 2
nonfree(x, é).H‘ [

E@@
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“system §”]

Al

proof

[A1 "= Rule tactic]
[AlsintSI—Valvbi [a= [b=a] |]

[Al 5 «
A17]

pyk ;
[A1 = “axiom a one”]

A2

pro

[A2 ool Rule tactic]
stmt

[A2°5 Sk Va:vb:Ve: [ [a= [b=>c] ] = [ [a=b] = [a=>c] ] ]]
[A2 % «

13



A277]

pyk .
[A2 = “axiom a two”]

A3

[A3 P Rule tactic]

A3"5'SE [ [ [=b] ==a] = [ [ [“b] =2a] =b] ]]

REL
A377]

[A3 = PV “axiom a three”]

A4

[A4 P Rule tactic]

[A4°3' S b Ve Vx: Vb: Va: [a=(bjx:=c)# [ [Vx:b] =a] ]

[A4 5 «
A477]

pyk o
[A4 = “axiom a four”]

A5

[A5 P2 ©0f Rule tactic]

[A5 st g Vx:Va: Vb: [ non.free(g, a) [ | Vx: [a=
11

A5 15

A577]

pyk :
[A5 = “axiom a five”]

S1

prOO

[s1 7%
S1°2'skH [ [aZ [b] ] = [ [a

Rule tactic]

[
o
‘U"
o

o



[S1 & «
S17]

ko .
[S1 25 “axiom s one”]

S2

[S2 "= P Rule tactic]

[S2°= Sk [ [aZ [b] | = [a2 [b]]]]
(52 & «

S27]

[S2 VX “axiom s two” ]

S3

proof

[$3 P
S3™B'SE-[02 [4] ]

[§3 L «
8377]

Rule tactic]

[S3 = VX “axiom s three”|

S4

[S4 "= P Rule tactic]

[S4° 2 SE [ [&2 [B]] 2> [a2 [B]]]]
[S4 1 «

S47]

pyk .
[S4 = “axiom s four”]

SH

prOO

[S5 P
5" S [ [a+0] & [a] ]

Rule tactic]
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[S5 L «
8577]

[S5 = PYX “axiom s five”]

S6

[S6 "— P Rule tactic]

[S6°5 st [ [a+ [b] ] &2 [ [a+[B]]']]]
[S6 % «

S6”]

[S6 PYX “axiom s six’ ’]

S7

[S7 "= P Rule tactic]
ST™B'SE [ [a:0] 20]]
[S7 & «

S777]

[S7 VX “axiom s seven’ ’]

S8

[S8 "= P Rule tactic]

S8 Sk [ [at [B] ] 2 [[at[B] ]+ [a]]]]
S8 1 «

S8”]

[S8 PYX “axiom s eight”]

S9

[S9 P Rule tactic]

[S9 5" S - Va: ¥b: Ve ¥x: [ b=(alx :=0) I- [c=(alx :=x) = [b=> [ [Vx: |
a=cl| ] =vxal |]]]

16



tex

[Sg = «“
S97]

Ko . :
[S9 X “axiom s nine”

MP

proo

[MP Rule tactic]
[MP
[ tex «

MP”]

P 2'SkVavb: [ [a=b] F [akb] ]

[MP P spyle mp”]

Gen

[Gen Proof Rule tactic]
[Gen ' Sk vx:Va: [ak Vxia]]

[Gen X «

Gen”|

Ik
[Gen "% “rule gen”]

L3.2(a)

[L3.2(2) " A P([SF [ [85> [ [a+0] £ [a] ] 5[ [ [Genr [ |
a+0] £ [a] ] ] »va [ [a+0] g[«'51]]};[[[[HA4.@[>'<]]<<.?
[a] J@ [ [a+0] = [a] ] J@ [ [x+0] & [%x]]] > [[va[[a+0
]g[é}]]ﬁ[[HO]g[]]]] [HMPD[[Vé:[[HO]g
[a] 1] = [[x+0) &[] ] ] ]ova[[at0o] &= [a]]] > []
x+07 = [x] 1111 17p00)]

( .

[L3.2(a) X “lemma 1 three two a’ ’]

17



*
[XtE; “

\dot{#1.
1
[x DY peano var”]

>|</

[XI tex “py
7”}

pyk
[x' = “x peano succ”]

%+ %

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

. pyk .
[x'y = “x peano times *”]

[x+y ¥ wy
\mathop{\dot{+}} #2.”]

[x+y PYE peano plus *”]

X = %

[x £y % epq,
\stackrel{p}{=} #2.”]

[p pyk
Py

X=y “x peano is *”]

«P

P x = [X]]

18



[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 «

[y =
\dot{\exists} #1.
\colon #2.”]

py «

[Hx y = “peano exist * indeed *”]

* = %

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

x=>y = PV 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 «”]

The pyk compiler, version 0.grue.20050502+ by Klaus Grue
GRD-2005-06-02.UTC:10:16:52.703168 = MJD-53523. TAI:10:17:24.703168 =
LGT-4624424244703168e-6
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