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[[x =y] by “general macro define x as * end define”]

Root Visible(x)

[Root Visible(x) "25¢ «

RootVisible(#1.

)]

[RootVisible(x) “% “#1/tex name/tex.”]

[RootVisible(x) P “make root visible * end visible”]

A

[A tex «
A77]

pyk .. .
[A = “fjcar example axiom”]

R

[R ti’}( «
R”}

K ..
[R 2 “jcar example rule”]

C

[C tg; «
C77]
vk

[C P “jcar example contradiction”]

T

[T tex «
T77]

K .
[T 2 “jcar example theory”]



L
[L tE)( «
Ln]

pyk ..
[L = “jcar example lemma”

{*}

[{x} <
\{#1.
\}

[{x} VX “set x end set”]

*
[x “ “\overline{#1.}”]

_ pyk .
[Xx = “object var * end var”]

a

[a ™25 At As Ae. My(t, s, ¢, [[a = 3]])]

[a tex ¢
\mathit{a}”]

[a By “object a”]

b

[b ™25 At As. e My (t,s, ¢, [[b = b]])]
[b g‘ «“

\mathit{b}”]

[b By “object b”]

c

[ ™ MAs A e Mu(t,s, ¢, [[e = ])]



[C E‘ 43
\mathit{c}”]

[c pl) Obl]eCt c ]

d

(™S MACTO 4\ Ve M4(t s,c, [[d ZHH)]

[d tg)( «@
\mathit{d}”]

[d 2 “object d”]

e

€75 re s e Ma(t . e 2 )

[e ‘E}C «“
\mathit{e}”]

[e pl) Obl]ect e’ ]

f

F ™50 At A Ae M (b5, [[F 2 7]

[f =
\mathit{f}"]

F 2 Sobject £

g

[g ™55 At s e Ma(t,s,c, [[g = g]])]

[ ti))( [19
\mathit{g}”]

[g —> “object g’ ]
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[h 29 At As. Ac. My (t,s, ¢, [[h =

[h tg)( «
\mathit{h}”]

II:
=
=

[h pyX “object h”]

?

[i M550 At As. e My(t, s, ¢, [[i = 1]])]

[Z tE)‘ «
\mathit{'}”]

[i 2 Py; “object 1”]

J
[, macro At.As. )\c. M4(t S, C, H] :]H)]

[~ tﬁ)( «“
it}

[j Py X “object j”]

k

[k ™25 As e Ma(t,s, ¢, [k = K]])]

[k tﬁ; «
\mathit{k}"]

[k By “object k”]

[

1290 M As Ae Mal(t,s,c, [[1 = 1]7)]
1=

\mathit{l}”]

[l Py “ObjGCt 1”]
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[m ™25° At As. e My (t, s, ¢, [[m = m]])]

[m ti’)‘ «
\mathit{m}”]

[m By “object m”]

n

[n mmagro )\t.)\s.)\c.M4(t, S, C, Hn = ﬁ]—l)]

[’I’L tg)( «
\mathit{n}”}

[n 2 PYs “object n”]

0

[0 magro At.As.AC.M4(t, S, C, |—[0 = GH )]

[0 tE)( 43
\mathit{o}"]

[0 > by “object 0”]

p

[p magro )\t.)\S.)\C.M4(t, S, C, Hp = ﬁﬂ )]

[ tE)‘ «
\mathit{p}”}

[p Py “object p”]

q

[q "2 At As. e My(t, s, c, [[¢ = G]])]

[ tﬁ)( «
\mathit{q}”]

[q Pyk “object q”]
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[r ™ At As A Malt,s ¢, [[r = 7))

[’F tE)( «
\mathit{r}”]

[r 2 Py; “object 1]

S

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

[S ti))( 43
\mathit{s}”]

[s 2 Pys “object s”]

¢

[t M550 A ds. e My(t, s, ¢, [[t = T])]

[t tE)( 43
\mathit{t}"]

[t RYX “object t”]

U

[u ™25 At As. A Mu(t, s, c, [[u = T]])]

[u tﬁ}( «
\mathit{u}”}

[u® Pys “object u”]

v

[0 ™2 A As. Ae.Mal(t,s, ¢, [[o = ¥]])]

[’U tgf «
\mathit{v}”]

[v vk« “object v”]
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w

[w ™5 At As. Ae Mu(t, s, ¢, [[w = W]])]

[’U) tE)( «
\mathit{w}”]

[w dy “object w”]

X

[z M50 At ds Ae. Ma(t,s, ¢, [[z = %]])]
[CL’ t;l?))( «
\mathit{x}"]

[l’ pl) “Ob‘]eCt X }

Y

[ macro At s \c. M4(t s, C, Hy ZYH)}

[ tE)( «
\mathit{y}”]

[y —) ObJeCt y }

Z

[z "5 At As e Ma(ts, ¢, [[2 = 2]])]
[Z ‘BE)( «
\mathit{z}"]

[z Py “object z”]

(%= % | % :=x)

[<azb‘x;:t> mgro )\t,/\S)\C»MAl(tv s, C, H<a b|X *t> = <[a—| O[b—l | (X—I :(ﬂ>ﬂ)]

tex

[(x=y|z:=u) =
\langle #1.
Dequiv} #2.
| #3.
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[i=} #4,
\rangle 7]

[(x=y|z:=u) P “sub # is * where * is * end sub”|

<>I<EO |k 1=x%)

[(a="b|x:=t) e [ x7T A (a=ltb|xi=t) | |

X«

[(x="y|z:=u) ==
\langle #1.
{\equiv} 0 #2.
| #3.

{i=} #4.
\rangle ”]

[(x="y|z:=u) PYX “sub zero  is * where * is * end sub”]

(x=1 % | % :=%)

[(a="blx:=t) ¥ a! | Ak

If(If (b = WobJU v],b! £ x,F),a = b,
If(b¥ar A [b—x] ,a—t7If([

a] b, (a'="b'[x:=t),F)))] ]

tex

(Em—
\langle #1.
{\equiv} 1 #2.
|43

[i=} #4.
\rangle 7]

[(x=1y|z:=u) PYE “sub one  is * where # is * end sub”]

(=" % | % :=%)

[(a=*b|x:=t) v b [ x! [ tf(a, T, If((aP='bP|x:=t), (a*="b'|x:=t),F)) | ]]

tex

[(x="ylzi—u)
\langle #1.
{\equiv} x #2.
| #3.
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{i=1} #4.
\rangle 7]

[(x=*y|z:=u) YK Ggub star # is * where # is * end sub”]

Ded(*, *)

[Ded(p,c) ™25 At.As.Ac.My(t, s, ¢, [[Ded(p, ¢) = Ax.Dedo([p], [c])]])]

[Ded(x,y) =
Ded (#1.

s F2.

)]

[Ded(x,y) PYX “deduction * conclude * end deduction”]

Dedy(*, *)

[Dedy(p, c) 2 c!f(Deds(p, T), Ded; (Ded (p), ¢, T), F)]

[Dedg(x,y) ¥ «
Ded_0(#1.

s 72

)]

[Dedy(x,y) P «deduction zero * conclude * end deduction”]

Ded; (x, *, *)

val

[Dedl(p7c,s) - If(C = |—X - y—|7Ded1(p7C27 Cl ol s)7Ded2(p,c,s))}

[Ded; (x,y,2) ¥«
Ded_1(#1.

, H2.

, #3.

)]

k . s .
[Ded; (x,y,z) 25 “deduction one # conclude * condition * end deduction”]
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Ded2<>l<, *, >I<)

[Deda(p,c,s) ™ [sl[ [p=[xFy]] A lcE[x=y]]] ]
Deds(pt,ct,s, T) A Deda(p?,c2,s) ]
T7

Ded4(p,C,S,Ded6(p,C, T))

[DedZ (X7 Y, Z) tﬁ; ¢
Ded_2(#1.

s #2.
3.
)]

k . . .
[Deds(x,y,z) 25 “deduction two * conclude * condition * end deduction”]

Dedg(x, *, *, *)

[Deds(p, c,s, b) vel If(-[c = [Vobjx:y] | ,Deda(p,c,s,b),If( [ p = [Vobjx:y] | A

[p' L [c'] ],Dedu(p,c,s,b), Deds(p,c?,s, [c:: [ ] ] ::b)))]
[Deds(x,y,z,u) <«

Ded 3(#1.

, H2.

, #3.

, #4.

)]
[Deds(x,y,z,u) PYX “deduction three * conclude * condition * bound * end

deduction”]

Dedy(x, *, *, %)

[Dedy4(p,c,s, b) ) [ blIf(p £ [X],lookup(p, b, T) = ¢, If(— |
If(p é [voij: y-‘7 [ pl é [Cl } ] /\Ded4(p2vc2557 [ p1 ol [ !
p= [x] ], Dedi(p',c',s,b), [p' = [c'] ] ADeds(p,s,b)))))

[Dedy(x,y,z,u) <«
Ded_4(#1.

, F#2.

,#3.

 #4.
)]

k . -,
[Dedy(x,y,z,u) 2 “deduction four * conclude * condition % bound * end
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deduction”]

Dedj(x, *, *, %)

[Ded}(p,c,s, b) el [s! [ b!If(p, T, Dedy(p", c?,s, b) A Dedj(pt,ct,s,b)) ] ]

“

[Ded;(x,y,z,u) <
Ded_4"(#1.

,H2.

L #3.

, #4.

)]

[Ded} (x,y,z,u) P deduction four star * conclude * condition * bound * end
deduction”]

Ded5(>|<,>|<,>|<)

[Deds (p,s,b) ™ p! [ sIf(b, T, [ [ [[x]#O0y11™ [ [[[¥]]%c: [b™ T ] ] =
[ [T ] iiT} ] ] €es] ADeds(P,Sabt))]]

[Deds(x,y, z )tCX “

Ded _5(#1.

7#2'

7#3

)]

[Deds(x,y,z) V¥ “deduction five * condition * bound * end deduction”]
Dedg(, *, *, *)

[Ded(;(p7c,e,b)g}p! [c![b! [elf(p=T[X], [pEie] { b[p::c] b (= ]

p=c],T,If(p = [a],b,If(p = [Vonijx:y], Deds(p?,c?,ct :: e, b),
Dedg(p*,c',e,b))))) | | ]

[Dedg(p, c, e, b) =3 «
Ded_6(#1.

, 2.

, 3.

, #4.

)]
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K
[Deds(p, ¢, e, b) 25 “deduction six * conclude * exception * bound % end
deduction”]

Dedg(x, *, *, )

[Ded;(p, c,e,b) 2 p! [ c! [ bl [ €!lf(p, b, Ded(pt, ¢, e, Dedg(p", c, e,b))) ] ] 1]

[Ded§(p,c,e,b) X «
Ded 6" #(#1.

s 2.
3.
s 74
)]

Kk . .
[Ded§(p,c,e,b) 2 “deduction six star * conclude * exception * bound * end
deduction”]

Ded7(*)

Dedy(p?)

0 ]

Deds () ™ [p = [yl | {

[Ded; (p) =5
Ded_7(#1.

)]

[Ded7(p) P “deduction seven * end deduction”]

Dedg(, *)

[Deds (p, b) ™ If(p = [x:y], Deds(p?, p! :: b), If(p = [a], p € b, Dedj(p',b)))]
[Deds (p,b) = ©

Ded_8(#1.

72

)]

[Deds(p, b) P deduction eight * bound * end deduction”|

Ded§(*, *)

[Ded;(p, b) ™ blIf(p, T, If(Dedg(p", b), Dedz (p', b), F))]
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tex

[Ded(p,b) =
Ded 8" x(#1.

, F2.

)"]

[Dedf(p, b) P “deduction eight * bound * end deduction”]

S

[S*5" [Varvh: [ [a+ [b'] ] =[[a+b]’]]] @[ [Vavh | [a=b]
FlakFb] ] ] ® [ [VaVvb: [ [a=b]F [a=[b]]]] & [ [VaVvh |
[a'=[b] ] F[a=b] ] ] & [ [VaVh: [ [ AxDedo([al,[b])] i+ [aFb
J 1] e [ [Vavb: [ [a-[b]]=[Tlab]+a]]] @[ [Va][at+0]
=al | @ [[Va[[-a] Fa]] ® [ [VaVbhVe [ [a=b]F [[a=c]
Flb=c] ] ]] & [ [VxVa:Vb:Ve: [([b]=[a]|[x]:=[0])k |
([c]="Tall[x]:=[x¥) k= [bF [ [a=c] Fa]l ] ]]] @& [ [Va-[0=[a]
] @[ [vxVa: [akFVepxia] | @Va: [ [a-0] =0] [ [ ] ]]]1]1]]]
S X «

S

[Neg P Rule tactic]
[Neg “5'StVa: [ [-a] Fa]]

tex

[Neg —
Neg77]

[Neg 2 “double negation”|

MP

£ .
P2 Rule tactic]

[MP
[MP 2" S Va:vb: [ [a=b] F [akb] ]]
[MP X «

MP??]

[MP P e mp”]
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Gen

[Gen Proof Rule tactic]
[Gen "' S+ Vx: Va: [aF Vopix:a ]

[Ge tex “
Gen”|

K
[Gen 25 “rule gen”]

Ded

proo

[Ded Rule tactic]

[Ded " $ - Va: vb: [ [ AxDedo(fa], [b]) ] # [akb] ]

[Ded tex «
Ded”]

[Ded pyk “deduction”]

S1

proof .
— Rule tactic]

[S1
[
[ ex «
S17]

pyk .
[S1 2 “axiom s one”]

S2

proof

52 7
[$2 "' Sk Va:vb: [ [a=b] F |

[S2 1% «
82”]

Rule tactic]

pyk .
[S2 = “axiom s two”]

]

S1°™'Skva:vb:ve: [ [a=b] F [ ]
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S3

[S3 "= Proof Rule tactic]
[S3°2'SkvVa:i-[0= [a'] ]]
531

SSH]

[S3 = YK “axiom s three”|

S4

[S4 Proof Rule tactic]

4" Sk va:vh: [ [a' =[] ] F [a

Er
S47’ ]

[S4 = PYE “axiom s four”]

SH

proof

[S5 s
[$5"5 Skva: [ [a+0] =a]]

5
$57]

Rule tactic]

[S5 = PYX “axiom s five”|

S6

proo

[S6 "%
[S6 "' St va:vh: [ [a+ [b'] ]

561 -
8677]

Rule tactic]

[S6 PYE “axiom s six’ ’]
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S7

proo

[S7 P
ST SkVa: [ [a-0] =0]]

5715 ¢
S??’]

Rule tactic]

pyk
[S7 = “axiom s seven”]

S8

proof

S8 P
[S8 "' S+ Va:vb: [ [a- [b'] ]

(S8 L «
887’]

Rule tactic]

[S8 = VX “axiom s eight”]

S9

proo

Rule tactic]

[ [a=c]tal]]]]

[S9 X «
8977]

[S9 PYX “axiom s nine’ ']

Repetition

[S9
[S9 "5 S + vx: Va: Vb: Ve: | ([b]=°
b

[

[allfx]:

[Repetition "= FAex. [StVa: [al]]]

[Repetition *5* S+ Va: [aFa]]
[Repetition = ¢
Repetition”]

. k s
[Repetition ™ “repetition”]
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Al

[Al’prOOf/\c)\XP((SFva Vb: [ [Vf:Vﬁ: [gF [DF [ [Repetitionbg} >>§]
] ] 15[ [Ded>va:Vb: [ak [bta] | ] > [a= [b=a] ] ] ]l po0)]
A1*3'Stva:vb: [a= [b=a] ]]

[Al,tcx

A1)

[A1 = P “lemma a one’ ’]

A2

(A2 P2 A AxP([SF Va:VbiVe: [ [Va:VbiVe: [ [a= [b=c] | F [ ]
a=b]F [ak [[[[MP> [a=b] |ral >»b];[[[[MP>[a=
(b=cl]]ral > [b=c]|;[[[MP>[b=c]]|pb]>c]]|]]
J']]5 [ [Ded>Va:vb:ve: [ [a= [b=c] |+ [[a=b]F [aFc]]]
| > [la= [b=c]]=[la=b]=T[a=c]]]]]l]poc)]
[A2’btmtSFVa Vb:Ve: [ [a= [b=c] ] = [ [a=b] = [a=c] ] ]]
(A2«

A27]

[A2/ = P “lemma a two” ]

A4’

[A4’pr00f/\c.)\x.73(fSF [ [ [ [x+Y] = [¥+X] ] F [ [Repetition> [ |
X4y = [y+x] [ | > [ [x+y] = [y+x] | | |; [ [Ded>> [ [ [X+Yy
= 1y+x] | F [ [x+y] = [y+x] ] ] ] > [ [Voox:Vonjy: [ [X+V]
= [y+x] ] = [[2+43] =[3+2] ] ] ] ]1]poc)

AVESE [ [Vop®iVon¥: [ [X+5] = [y+%] ] ] = [ [243] = |
3+2] 1 1]

[A4,tex

A4

[Ad = 2 “emma a four” ]
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AY

A5 P N P(SE [ [ [ [ [243] =5] = [ [ [2+43] +%] = |
S5+x] ] F[[[243] =5]F [[[[MP>[[[2+43] =5]=[]
[2+43] +x] = [6+x] ] ] ][ [2+3] =5]]>]][2+3] +x]
= [5+%x] ] |; [ [Genr> [ [ [2+43] +X] = [5+X] | | > Vo [ [ [
243 +x] = [5+x] ] ] ] ] ]5[[Ded> [ [ [[2+3] =5] = [[]
243] +x] = [56+x] ] F [ [[243] =5] FVopjx: [ [ [243] +X]
= [54+x] ] ] ] ] > [[Yx [[[2+43] =5]=[[[2+3] +X] =
[(5+X] ] ] ] =1[[[24+3] =5] =Vepx: [ [ [2+3] +X] = [5+X]
11711 11,po,0)]

[AS B S [ [ Vo [ [ [2+3] =5] = [ [ [243] %] = [5+X] ]
[ T=T1112+3] =5] =Vepx [ [ [24+3] +X] = [5+%x] | ]| ]]
[A5/t3)‘“

A5m]

[A5 2 “Yemma a five”]

Prop 3.2a

proof

[Prop 3.2a — Ac.Mx.P([SkVa: [ [S5> [ [a+0] =a] ]
a+0] =al | >[[a+0] =a]] > [a=a]] ]l poc)
[Prop 3.2a "' St Va: [a=a]]

[Prop 3.2a < «
Prop\ 3.2a”]

K
[Prop 3.2a 2 “prop three two a’|

Prop 3.2b

[Prop 3.2b propf ACAXP([StHVa:Vh: [ [a=b]| F [ [Prop3.2a>> [a=a] ]
;[ [ [Si> [a=b] ] > [a=a] ] > [b=a]]] ]l poo)]
[Prop 3.2b "' S+ Va:vh: [ [a=b] F [b=a] ]]

tex

[Prop 3.2b = ¢
Prop\ 3.2b”]

[Prop 3.2b dy “prop three two b”]
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Prop 3.2¢

> [a=c] ] ] ]]1poc)
[PropS.QngntSI—Vg:Vb:VQ: [ [a=b] F [ [b=c]F la=c] ] ]]

[Prop 3.2¢ gt
Prop\ 3.2¢”]

[Prop 3.2¢ fdy “prop three two c”]

Prop 3.2d

[Prop 3.2d "% Ac A P([SFVa:vb:Ve: [ [a=c] F [ [b=c] F [ [ |
Prop 3.2b> [b=c] | > [c=b] |;[ [ [Prop3.2c> [a=c] ] > |
c=b] ] > [a=b]]]]]Tpoc)

[Prop 3.2d ™5 S+ Va:Wb:Ve: [ [a=c] + [ [b=c] F [a=b] ] ]]

[Prop 3.2d & «
Prop\ 3.2d”]

[Prop 3.2d By “prop three two d”]

Prop 3.2e;

proo

[Prop 3.2e1 "% A A P([SF Va:Vb: | [Va:Vb: [ [a=b] F [ [S5>> |
] 15 [ [ [ [Prop32ce [ |

a+0] =a a+0] =a] ] > [a=b] ]
a+0] =b] ;[ [S5> [ [b+0] =b] ];[ [ [Prop3.2d> [ [a+0]
=b] | > [ [b+0] =b] | > [[a+0] =[b+0] ] ] ] ]]]];[]
Ded>Va:vb: [ [a=b] F [ [a+0] = [b+0] ] ] ] > [[a=b] = |
[a+0] = [b+0] 1] 7] 1]71,poc)]

[Prop 3.2¢; "' S+ Va:vb: [ [a=b] = [ [a+0] = [b+0] ] ]]

[Prop 3.2¢; 5 «
Prop\ 3.2e.17]

[Prop 3.2e; aly “prop three two e one”|
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Prop 3.2e

proof

[Prop 3.2e2 "= Ac.AX.P([SF Va:Vb:Ve: | [Va:vb:Ve: [ [ [a=b] = [ |
atc] = [btc] ]| [[a=b]F [[[[MP>][a=b] = [[a+c]
= [b+c] ] ] ] > [a=b] ] > [[at+c] =[b+c] | ];[[[S2>[]
atcl = [b+c] ]| > [[at+c]'=[[b+c]’]]];[[S6>[[a+
(] 1 =TTla+c]’] ] Is [ [[[Prop32er> [ [a+ [c']] =[[a+c]
Il latel'=[[b+c]’l ]I > [la+ []]=1[[b+tc]’]
P10 0S6> [ [b+ [] ] =T[[b+tc]’] ] ];[[[Prop3.2de> [ [a+
(1) =TTlb+el"] 1] [[b+[]]=1[[btc]']]]>[[a+
(T =Tb+[TTTTTTTTTTT ][ [Ded>Va:vh:Ve: [ [ [a=b
| = [latc] =[b+c] ] [la=b]lF[[a+[c]]=[b+[c]
111> [ [la=b] = [lat+c] =[b+c]]]=[la=b]=|
la+ [ ] =T[b+ [T T T 1T TTpoc)

[Prop 3.2¢; "2' St Va:Vb:Ve: [ [ [a=b] = [ [a+¢c] = [b+c] ] ] =
[ la=b] = [ [a+ ('] ] = [b+ [c]]]]]]

[Prop 3.2e5 "% ¢

Prop\ 3.2e.27]

[Prop 3.2eq ely “prop three two e two”]

Prop 3.2e

[Prop 3.2¢ "% Ac M. P([SF Va:Wb:Ve: [ [a=b] F [ [ [Prop3.2e; > [ |
x=y] = [ [x+0] = [y+0] ] ] ];[ [Prop32e> [ [ [x=V] = |
(x+47] = [y4+7) ] ] = [ [x=3] = [ [x+ (2] ] = (y+ (7] ] ] ]
Pls LDl 0s9ez] o [ [x=y] = [ [x+0] = [y+0] ] ] ] [[]
x=y] = [[x+z] = [y+z] ]| = [ [x=y] = [ [x+ [Z] ] = |
y+IZI 11> [ Ix=y]l=[[x+z] =[y+z] | ] ;[ [I
Dedi> [ [x=y] = [ [x+Z] = [y+z] | | | > [ [a=b] = [ [a+c
| =Tlb+c] J ][ [ [MP>[[a=b] = [[a+c]=[b+c]]]]
> [a=b] | > [ [at+c] =[b+c]]]]]]lpoc)

[Prop 3.2¢ *3' Sk Va:Vb:Ve: [ [a=b] F [ [a+c] = [b+c] ] ]]
[Prop 3.2¢ ©% «

Prop\ 3.2¢”]

K
[Prop 3.2e XS “prop three two e”]
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Prop 3.2f;

proof

[Prop 3.2f; "= Ac.AP([SF [ [S5> [ [04+0] =0] ]; [ [Prop3.2b> [
[040] =0] ] > [0=[0+0] ] ] ]T po,c)
[Prop 3.2f; 'S+ [0= [0+0] ]]

tex

[Prop 3.2f; = ¢
Prop\ 3.2f_17]

[Prop 3.2f; el “prop three two f one”]

Prop 3.2f,

[Prop 3.26 " Ae A P([SFVa: [ [Va: [ [a= [0+a] | F [ [ [S20 |
a=[0+a] | [ > [a'=[[0+a]"]]];[[S6> [[0+[a"]] =]
[0+al]’] ] ;[ [ [Prop32de [a'= [ [0+a]’] ] ][ [0+ [a]]
=[[0+a]’] ] >»[a=[0+[a]]]]]]]];[[Ded>Va:[ ][
a= [04+a] JF[a=[0+[a]]]]]>[[a=[0+a]] = [a=
[0+ [ ] T 111 11poc)

[Prop 3.2f, "5 SkVa: [ [a= [0+a] | = [2'= [0+ [2'] ] ] ]]
[Prop 3.2f, & «

Prop\ 3.2f_27]

[Prop 3.2f5 fedy “prop three two f two”]

Prop 3.2f

[Prop 3.2f P A P([SEVa: [ [ [Prop3.2f;> [0=[0+0] ] ]; [ |
Prop32f,>> [ [Xx= [0+Xx] ]| = [X=[0+ [X] ] ] 1];[[[[S9a@x
> [0=1[04+0] ] > [[x=[0+x]] = [X=[0+[X]]]]]>
[(x=[0+Xx] ] ] ] ]; [ [Dede> [xX= [0+X] ] ] > [a= [0+a] ] ]]
~|,p0,C)]

[Prop 3.2f 3" St Va: [a= [0+a] ]]

[Prop 3.2f &5 «

Prop\ 3.2{”]

[Prop 3.2f Ay “prop three two {”]
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Prop 3.2g;

[Prop 3.2g1 "% Ac A P([SFVa: [ [S5> [ [2/+0] = [a'] ] ]: [
S5> [ [a+0] =a] |;[[[S2> [ [a+0] =a] ] > [[a+0]'=|
a'] ][ [ [Prop32dre [ [a'+0] = [a"] ] ] > [ [a4+0]'= [2a"] ]
] > [ [a4+0] =[[a+0]"]]]]]]1po,c)

[Prop 3.2g; "' SkVa: [ [a'+0] = [ [a+0]"] ]]

[Prop 3.2¢; e«

Prop\ 3.2g-17]

[Prop 3.2¢; By “prop three two g one”]

Prop 3.2g,

[P 0p32g2pr—>00f)\c)\ P([SEVa:Vb: [ [Va:Vvb: [ [ [a’+b] =] [a+b]’]
J =l [S2e [ [a+b] =[[a+b]"] ] ] > [[a"+b]"= [ [a+b]
P sse> [ [a+ [b] ] =[[a"+b]"]]];[[[[Prop32cr
[[a'+ [b]]=T[[a+b]']] ] [[a+b]'=[[a+b]"]]] >
[[a'+ [ ] ] =[[a+b]”]]];[[S6> [[a+ [b]]=][[atb]
SRR [ [S2e [ [a+ [b'] ] =[[a+b]'] ] ] > [[a+ [b]]'=
[ [a+b]”] ] ];[[[Prop32d> [ [a'+ [b'] ] =1[[a+b]"]]]|®>
[[a+ [b']]"=T[Tla+b]”] ] ] > [[a+ [b]]=1[[a+[b]]']
JIJ 111111 ][ [Ded>Varvb: [ [ [a'+b] = [ [a+b]"] ][]
A+ (M ] =[la+ [E]]']]]]>[[[a+b]=[[a+b]"]]
= [[a+ [b]]=1[[a+ [b]]"]]]]]Tlpoc)
[Pr0p32ggsi>nts}—v Vo: [ [ [2'+b] =] [a+b]'] ] = [[a+ [b]
J="[Tla+ []]"]]]]

[Prop 3.2g2 ¥«

Prop\ 3.2g_2"]

[Prop 3.2g2 By “prop three two g two”]

Prop 3.2g

[Prop 3.2 ™% A A P([SF Va:Vb: [ [ [Prop3.2g1> [ [ +0] = [ |
x+0]"] ] 5[ [Prop32g> [ [ [¥+y] = [ [x+V]'] ] = [ [X+
(VI T =[Ix+[yI]]']T]]s[[[[89ay]>[[xX+0] =[[x+0
VT [ IX+yl =[[x+y]"] 1= [[X+[V]]=1[I[x+[V
JI 111> [ IX+y] = [[x+y]"] 1] ]];[[Ded> [ [X+Yy] =
[ [x+y]"] ] ] > [[a+b]=[T[a+b]"]]] ]Il poc)
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stmt

[Prop 3.2¢ = SkVa:vb: [ [2’+b] = [ [a+b]’] ]]

[Prop 3.2¢ ¥«
Prop\ 3.2¢g”]

[Prop 3.2¢ el “prop three two g”]

Prop 3.2h4

[Prop 3.2h; "%  Ae A P([SFVa: [ [S5> [ [a+0] =a] ]; [ |

Prop 32> [a= [04a] | |;[ | [Prop32cr> [ [a+0] =a] ] > |

a=[0+a]]]>[[a+0] =1[0+a]]]]]1poc)]

[Prop 3.2h; *5°S+Va: [ [a+0] = [0+a] ]

[Prop 3.2h; ¥«

Prop\ 3.2h_17]

[Prop 3.2h; Ry “prop three two h one”]

Prop 3.2h,

[Prop 3.2hy "% Ac Ax.P([S FVa:Vb: | [Va:Wh: [ [ [a+b] = [b+a] ] F
[ [[S2> [ [a+b] = [b+a] | ] > [[a+b]'=[[b+al’]]];[]
S6> [ [a+ [b'] ] =1[[a+b]"] ] ];[[[[Prop32cr> [ [a+ [b']
| =1la+b]'] ]I >[Tla+b]'=[[b+al’]]]>[[a+ [b]]
= [ [b+a]’] ] ;[ [Prop32g> [ [b'+a] = [ [b+a]'] ] ];[[]
rop3.2d> [ [a+ [b'] ] =[[b+a]’]]]>[[b+a] =[[b+ta]’
1> [la+ 0] ] =1[b+al]]]]]]]];[[DedrVavh: [ [ [
a+b] =[b+a] JF [[a+ [b]]=[b+a]]]]>[[[a+b] =
[b+a] | = [[a+ [b] ] =1[b+a]]]]]lpoc)

[Prop 3.2hy "' S+ Va:vb: [ [ [a+b] = [b4a] | = [ [a+ [b] ] = |
b'+a] ] ]

[Prop 3.2hy e«

Prop\ 3.2h_2”]

[Prop 3.2hy Ry “prop three two h two”]

Prop 3.2h
[Prop 3.2h "% AcAx.P([S - Va:¥b: [ [ [Prop 3.2h; > [ [Xx+0] = [0+%]
J 15[ [Prop3.2he > [ [ [X+y] = [y+x] | = [ [x+ [V ] ] = [y +x



JIT ;000 [s9ay] > [ [x+0] = [0+x] || > [ [ [X4+Y] = [V+X
[T =[x+ [V]]=[V+x] ] 11> [[x+y] =[y+x] ] 1] 1];]
[Ded> [ [X+y] = [y+X] ] ] > [ [a+b] = [b+a] ] ] ]],po;c)
[ [

Prop 3.2h *®2' S |- Va: Vb:

[Prop 3.2h e«
Prop\ 3.2h”]

[Prop 3.2h dy “prop three two h”]

Blocky (, *, %)

[Block (t,s, ) ) [ s! [ cllet; (Ab.lety (Ax.let (Ag.lets (Aq. Q(t, [b;q], [[b] ::b]
[ [faliia] 2T ]), M(a,s,0), Qt, [let 1 = x in pl, [[IT:: [£2] ] &2
[Tl [€]] s [ [T]:x] 7] ])),Blocka(b), M(t',s,c)) ] ]]
[Block (t,s, c) = «

Block_1(#1.

7#2

7#3

)]

[Block; (t,s,c) Y “block one * state * cache # end block” ]

Blocks (%)

[Blocks(b) * If(b = [x - y], O(b, [x - y], [Ix]ee (Y]] e [

[y] :: Blocka(b?) ] :: T1),1f(b = [x - y], Q(b, [x ], HXW [bY] ] = [ ]
[y]:: Blocks(b?) ] :: T]),If(b = [Wx:y], Q(b, [Wx:y], [ [x]:: [b!] ] S
[y]:: Blocka(b®) ] :: T]),If(b = [x;y], Blockz(b2) If(b = [x > y],b% 1)))))]
[Blocks (b) X

Block_2(#1.

)]

[Blocks (b) 22 “block two * end block”]
>I<hide

Predef: hide

[Xhidc E‘ “#1.

{}"{hide}”]
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. k .
[Xhlde by< “y hlde”]

Macrolndent ()

[MacroIndent (x) "25° «
MacroIndent (#1.

)]
macro

[MacroIndent (x) ™25 At.As.Ac. My (t, s, ¢, [[MacroIndent (x) = x]])]

tex

[MacroIndent(x) —
$%
\leftskip=1lem%

$441.7]
pyk

[MacroIndent(x) = “macro indent *”]

/

%
[x’ tex “H1.
{}777]

[X/ }ﬁ( 44* Suc”]

k = %
[x = y X e
— #2.77]

x=y PV ¢4 equal 7]

k 7 %

[x £y S5 <,

\neq #2.”]

[x £y YK unequal *”]
s var

b= % x = [x]]
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posar 15 g

{} " {var}”]
[xvar Yy i object var”]

*#0*

b0y e [ [x™ A [yC] ] A Dty ] 1]

[x#"y tg( “HT.
\#£.70#2.7]

[x#%y PV 4y avoid zero 7]

val ar
[ty S IRy, - xSy ],

If(= [y = [Voppxy] | x#* [y

I

Ex= [y ], Tox# [y2])))]

[ty 5 1.
\#.1442.7]

K .
[x#ly 25 “x avoid one %7

kA %

ety 5 I (y, T, I (! [ yP

[x#*y tex “H1.
\#. " x£2.7]

[x#*y Py avoid star 7|

Tk %

[E'X y 3 tex «
\exists #1.
\colon #2.”]

[Fx:y PV Gexist # indeed *7]

o [yt ], F))]
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Wk %

vy Y A AS A MU [ €= [yl ], Ot Nobpeey], [[x] =2
[tll] ] .-

[
[M::[ J) e T ), Ot [Voppa Vy: 2], [[x]
Joo [z (2] ] =T ]))s0)

[VX y 3 tex «
\forall #1.
\colon #2.”]

[Vx:y P for all + indeed 7]

Vobj*: S

[vobjx y B( ¢
\forall_{obj} #1.
\colon #2.”]

[Vobjx: y Y sfor all objects x indeed *”]

* = %

[x=y tex “H1.
\Rightarrow #2.”]

x=y Ri imply *”]

* < X

[x <y tex “H1.
\Leftrightarrow #2.”]

x&ey P Gy if and only if *”]

kA K

ety " M As A Ma(ts, ¢, [ty = [X#0[y1]])]

ety 3 “#1.
\##2.7)

[x#y = Y Gy avoid *”]

31



* > x

macro
—

x>y AAs A My(t,s ¢, [x>y = [MP>x] >vy]])]

x>y = “#1.
\unrhd #2.”]

k .
x>y Y wx object modus ponens *”]

ITx: *

[Mx: y macro)\t)\s)\c/\/l@f( [t = [x,y] ], Ot [Vxy], [ [x] ::
Wl (2] ] T ), 0 [vxiTy:zl, [ [x] :: [£11] ] o

o [ [fz] e [t2] ] i T] ]),s,0)]

My 5 -

\Pi #1.

\colon #2.”]

[IIx:y P “for all terms # indeed 7]

Begin *; % : End; *

[Begin b; | : End; p "% «

Begin \, #1.
5 H#2.
: End ; #3.7]

[Begin b; | : End; p ™25 At.As.\c.Block, (t, s, )]

tex «

[Beginb; | : End; p =
\newline \makebox [0.1\textwidth]{}%

\parbox [b]{0.4\textwidth }{\raggedright

\setlength {\parindent }{-0.1\textwidth }%

\makebox [0.1\textwidth |[1]{$

\if \relax \csname lgwprooflinep\endcsname L_? \else
\global \advance \lgwproofline by 1

L\ifnum \lgwproofline <10 0\fi \number \lgwproofline
\fi

$:}$Block {}\gg {}$}\quad

\parbox [t]{0.4\textwidth }{$Begin

$\hfill \makebox [0mm][l|{\quad ; } }#1.

\newline \makebox [0.1\textwidth]{}%

\parbox [b]{0.4\textwidth }{\raggedright

\setlength {\parindent }{-0.1\textwidth }%
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\makebox [0.1\textwidth |[1]{$#2.
$:}8Block {}\gg {}$}\quad

\parbox [t]{0.4\textwidth }{$End

$\hfill \makebox [Omm][1]{\quad ; }}#3.”]

[Begin b; | : End; p P “hlock # line * end block 7|

Last block line * > x;

name

[Last block linea > i; —
Last\ block\ line \, #1.
\gg #2.

\s;7]
[Last block linea > i; ™25 At.As.Ac.My(t, s, ¢, [[Last block linea > i;= (a >

DIl

[Last block linea > i; =
\newline \makebox [0.1\textwidth]{}%

\parbox [b]{0.4\textwidth }{\raggedright

\setlength {\parindent }{-0.1\textwidth }%

\makebox [0.1\textwidth |[1]{$

\if \relax \csname lgwprooflinep\endcsname L_? \else
\global \advance \lgwproofline by 1

L\ifnum \lgwproofline <10 0\fi \number \lgwproofline
\fi

$:}8#1.

{H\eg {}3}\quad

\parbox [t]{0.4\textwidth }{$#2.

$\hfill \makebox [0mm][l]{\quad ; }}”]

[Last block linel > i; X “hecause * indeed * end line”]

Arbitrary > *;

[Arbitrary > i;p "25° «
Arbitrary \gg #1.
s #2.7]

[Arbitrary > i;p ™25 At.As. Ac. My (t, s, ¢, [[Arbitrary > i; p = ITi: p]])]

tex

[Arbitrary > i;p —
\newline \makebox [0.1\textwidth |[1]{$

\if \relax \csname lgwprooflinep\endcsname L_? \else
\global \advance \lgwproofline by 1
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L\ifnum \lgwproofline <10 0\fi \number \lgwproofline

\fi

$:}\makebox [0.4\textwidth ][]{$Arbitrary{}\gg{}$}\quad
\parbox [t]{0.4\textwidth }{$#1.

$\hfill \makebox [Omm][l[{\quad ; } }#2.”]

[Arbitrary > i; p Ri “any term * end line *”]

| *

|y ¥ “H1
\mathrel{|} #2.”]

x|y PV sy alternative *7]

—

[—»tgf “
\rightarrow ”]

pyk
[ “evaluates to”]

\ \
By " L
\backslash \backslash #2.”]

\\y ¥ <AL
W27

[x\\y VS < safe row 7]

The pyk compiler, version 0.grue.20060417 by Klaus Grue
GRD-2006-03-06.UTC:13:37:57.803308 = MJD-53800.TAI:13:38:30.803308 =
LGT-4648369110803308¢-6
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