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[[* = *] By “general macro define " as " end define”|

Root Visible(x)

[Root Visible(x) "25¢ «

RootVisible(#1.

)]

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

[RootVisible(x) ¥ “make root visible " end visible”]

A

[A tex «
A77]

pyk .
[A = “sequent example axiom”]

R

[R ti’}( «
R”}

k
R 2 “sequent example rule”]

C

[C tﬁ; «
C77]

k .
[C by “sequent example contradiction”]

T

[T tex «
T77]

K
[T 2 “sequent example theory”]



L
[L tE)( «
Ln]

K
[L ”5 “sequent example lemma”]

{*}

[x} =5
\(#1.
\V]

[{*} PYE oot " end set”]

*
[x “ “\overline{#1.}”]

_ pyk .
[¥ 25 “object var " end var”]

a

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

[Cl tﬁ)‘ «
\mathit{a}"]

[a pyk “object a”|

b

[b ™29 At As. Ae. My (t, s, c, [[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’ ]



h

[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”]



m

[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”]



r

[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=1} #4.
\rangle 7]

pyk . . ]

[(x=% | *:=%) = “sub " is " where " is " end sub”

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

[(a=Cblx:=t) ¥ Ac.x" A (a=!b|x:=t)]

X«

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

{:=} ##4.
\rangle ”]

[(+=0 % | % :=x) PYX “qub zero " is " where " is " end sub”|

(x=1 % | % :=%)

[(a=Lb|x:=t) & alxlt!

If(If(b = [Vopju:v],b! £ x,F),a = b,
If(b" A b = x,a = t, If(

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

[(x=ly|z:=u) = «

\langle #1.
{\equiv} 1 #2.
| 43

{:=} #4.
\rangle 7]

[(x=1 * | % :=%) P “sub one " is " where " is " end sub”]

(=" % | % :=%)

[(a=*b|x:=t) ™ bIx!t!If(a, T, If((aP=!b" |x:=t), (at="bt|x:=t), F))]

[="ylzi=u) 1 ¢

\langle #1.
{\equiv} x #2.
| #3.
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{i=1} #4.
\rangle 7]

pyk . . ]

[(x=* % | x :=+) = “sub 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, ) P «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

)]

[Dedg(x, *) X “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.

)]

I . L .
[Ded (%, %, ) 5 “deduction one " conclude " condition " end deduction”]
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Ded2<>l<, *, >I<)

[Deds(p,c,s) B slp = [xFy] Acs [x=
1 Deds(p',ct,s, T) A Deda(p?,c2,s) ]
Dedy(p, c,s, Dedg(p,c, T, T))

[Dedy(x,y,z) < «
Ded_2(#1.

, F#2.

,#3.

)]

K . " .
[Dedy (, %, %) =5 “deduction two " conclude " condition " end deduction”]

Dedg (s, *, %, *)

[Deds(p, ¢, s, b) vl If (=¢ = [Vopjx: y], Deda(p, c,s,b), If (p = [Vobjx:y] A p! Ll
Dedy4(p, ¢, s, b), Deds(p,c?,s,ct :: ¢l ::b)))]

[Ded?: (X’ Y2, U) tg)( ¢
Ded_3(#1.

, 2.

, #3.

, 4.

)]

[Deds (x, *, *, *) P «deduction three " conclude " condition " bound " end
deduction”]

Dedy(, *, *, *)

[Dedy(p, c,s,b) 2 slblIf(p £ [%],lookup(p,b, T) = ¢, If(~p = c,F,
If(p = [Vobix: y],pt LA Dedy(p?,c?,s,pt :: pt :: b), If(—p = [x],
Dedj(p*, c’,s,b), p* = c' A Deds(p, s, b)))))]

[Dedy(x,y,z,u) X «
Ded 4(#1.

, H2.

, #£3.

4.
)]

[Dedy(x, *, *, *) VX “deduction four " conclude " condition " bound " end
deduction”]
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Dedj(x, *, *, %)

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

tex

[Dedj(x,y,z,u) =
Ded 4" (#1.

, #2.

, #3.

#4

)]
[Dedj (x, *, *, %) ¥ “deduction four star " conclude " condition " bound " end
deduction”]

Ded5(>|<, *, >l<)

[Deds (p, s, b) ™ pls!If(b, T,

[Ty R e [T b e T [[x]2 i p:: T o T €4 s A Deds(p, s, bt))]
[Deds(x,y, z) X «

Ded_5(#1.

, H2.

, #3.

)"]

[Deds (x, *, *) PV «deduction five " condition " bound " end deduction”]

Dedg (, *, *, *)

b
p::c::b’
If(p = [a],b,If(p = [Vobjx:y], Dedg(p?,c2,c! :: e, b), Dedg(p, c', e, b)))))]

[Dedﬁ(p7 G€, b) t;e})( “

Ded_6(#1.

s F2.

, #3.

s #4.

)]

[Dedg (x, *, *, *) P «deduction six " conclude " exception " bound " end
deduction”]

[Dedg(p, c, e, b) 2 plctblellf(p = [X],p € e{ If(-p =c,T,

15



Dedg(x, *, *, *)

[Dedg(p,c,e,b) vl plcible!Tf(p, b, Dedg(pt, ct, e, Dedg(p", c", e, b)))]

[Ded§(p,c,e,b) b «
Ded 6" (#1.

,#2.

,#3.

, F#4.

)]

k . . .
[Dedg (x, *, *, %) P “deduction six star " conclude " exception " bound " end
deduction”]

Ded7(>|<)

[Dedr(p) ™ p £ [Wx:y] { Eed7(p2) ]

tex «

[Ded7(p) =
Ded 7(#1.
)”]

[Ded7 (%) P “deduction seven " end deduction”]

Dedg(*, >l<)

[Deds(p, b) 2 If (p = [Vx:y], Deds(p2, pt :: b),If(p = [a], p € b, Ded(pt,b)))]

b
[Dedg(p, b) = «
Ded_8(#1.

J#2.

)]

[Dedsg (*, ) P sdeduction eight " bound " end deduction”]

Dedg (>|<, >|<)
[Deds(p, b) & blIf(p, T, It (Deds (p", b), Ded; (p', b), F))]

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

16



#2.
)"

[Ded} (*, *) P “deduction eight star " bound " end deduction”]

S

S Va:vbia+ b —a+b @Vavha=braFboVavbazbla =b @
¥a:V¥bia' = b’ a = b & Va: Vb: Ax.Dedg([a], [b]) -2 - b & Va: ¥bia - b =
a-b+a®Vaa+t0=adVaVbi-b=—-aF-b=aklb®VaVb:Vca=bt
3 = b= ¢ & Vi Vas Vb Ve ([b1="a] | [x]i=[0]) = ([<]="[a]l[x]:=[x']) i
bra=cha®Va-0=2a ¢ VxVaal Vopjx:a® Va:a-0=0]

[Sti)f“

Sw]

Neg

[Neg Proof pule tactic]

[Neg "' S - Va: Vb: =b = —a - =b = a + b]
[Neg e«
Neg”]

[Neg By “double negation”]

MP

proo

[MP "%
IMP 2 S 1 Va: Vbia = b - a - b]

[MP & «
MP”]

Rule tactic]

[MP PV “rule mp”]

Gen

f .
[Gen P2 Rule tactic]

17



[Gen ®" S F Vx: Va: a F Vopjx: a

[(}elltex «
Gen”]

[Gen 2 ule gen”|

Ded

proo

[Ded "—
[Ded *3° S + Va: Vb: Ax.Ded([a], [b]) i a + b]

[I) drtex «
Ded”]

Rule tactic]

[Ded 25 ¥ “deduction” ]

S1

proo

[S1 Rule tactic]

[S1°2° Sk Va:Vb:Ve:a=bra=ckb=
[ ex «
S17]

pyk .
[S1 = “axiom s one”]

S2

proo

[$2 P25
(S22 Sk Va:Vb:a=bt a’

(52 X «
82?7]

Rule tactic]
= b/]

pyk .
[S2 = “axiom s two”]

S3

proo

93 "%
strnt
[S3 S+ Va: -0 = 2@’

Rule tactic]

18



[§3 L «
8377]

[S3 PYX “axiom s three”]

S4

proo

[S4 "= " Rule tactic]
(S48 S+ Va:Vb:a' = b’ Fa = b]

[S4 X «
S477]

pyk .
[S4 = “axiom s four”]

SH

[S5 P Rule tactic]

S5 "' S+ Va:a + 0 = a

[S5 X «
S577]

pyk .
[S5 =" “axiom s five”]

S6

[S6 P Rule tactic]

[S6 *™5' S+ Va: Vb:a + b’ = a + b/]

[S6 X «
8677]

pyk . .
[S6 = “axiom s six”]

S7

[S7 P Rule tactic]

[S7T*'S+ Vaia-0=0)

19



[S7 L «
S?”]

pyk :
[S7 = “axiom s seven”]

S8

proo

[S8 V= " Rule tactic]
(S8 *3* S+ Va:Vb:a-b' =a-b+al

[S8 L «
8877]

[S8 VX “axiom s eight”]

S9

proo

[S9 "= " Rule tactic]

[S9 *™5" S - Wx: Va: Vb: Ve: ([b]="a]|[x]:=[01) # ([c]=C[a]|[x]:=[x]) - b -
a=ch 3

[S9 X «
8977]

ko . :
[S9 "X “axiom s nine”|

Repetition

[Repetition POt NeAx. [S I Va:all]
[Repetition st g Va:al a]

“

[Repetition “=
Repetition”]

. k .
[Repetition 2 “repetition”]

Al

A1/ proof ACAX.P([S F Va: Vb: Va: Vb: a - b - Repetition > a >

20



[A1*®8' S+ Va:Vb:a = b = aj

[All tE)‘ «
A17”]

pyk
[A1" = “lemma a one”]

A2

[A2 progf ACAX.P([SF Va:Vb:Ve:Va:Vb:Ve:ca=b=cta=blFtak MPra=
ba> b;MPra=b=cra>b= ¢ MP>b= c>b> ¢;Ded>Va:Vb:Vc:a =
b=cFa=blakFc>»a=b=c=a=b=a=c], po,c)

[A2’St—“>1tSI—Vg:Vb:Vg:g:p:g:g:p:gég]

[AQ’ tﬁ; «
A2777]

[A2/ X “lemma a two” |

A4’
m4pgﬁMAxPUSFi+y:*+ikqummn>i+y:y+i>i+y:
Yy+XDedb>X+y=Y+XEX+Y=§+X> Vop;X: Yobj¥: X+ ¥ =y + X =

243 =3+42],po,c)]
[A4 B S b VopiX: VoV X+ Y =Y+ X = 243 = 3+ 2]

[A4/ tﬁf «
A47”]

[A4/ X “lemma a four”]

AY

A5 P ACAXP([SF2+3=5=2+3+X=5+%XF2+3=5F
MP>243=5=2+3+%=5+X>2+3=5>2+3+%x=
54+%Gen>2+34+X=5+X> VX2 +3+x=5+%X;Ded>24+3=5=
2+3+§:5—|—§|—2—|—3=5I—VOij:2+3—|-§=5—|—§>>Vobji:2—|-3=5=>
2434+X=5+X=224+3=5=VYy,X:2+3+X=5+X],po, )]

[A5 S VX243 =5=2+3+X=5+X=>2+3=5=
VobiX:2+3+X=547%

[A5’ tg; «

21



A57”:|

[A5 2 “Jemma a five”]

Prop 3.2a

[Prop 3.2a "2 Ac Ax.P([SFVa:$5>a+0=2;SI>a+0=a>a+0=a>
a=al,po, )]
[Prop 3.2a st g Va:a = aJ

tex «

[Prop 3.2a —
Prop)\ 3.2a”]

[Prop 3.2a Leds “prop three two a”]

Prop 3.2b

f
[ proo

Prop 3.2b "= Ac.Ax.P([SFVa:Vb:a=bF Prop 3.2a>>a=2a;Sl>a=
‘b >a= §,:§>‘b - Q}aI)Oa ”
[Prop 3.2b "3 S Va:Vb:a=bt b =

[Prop 3.2b & «
Prop\ 3.2b”]

v,

[Prop 3.2b = aly “prop three two b”]

Prop 3.2c

proof

[Prop 3.2¢ %" Ac Ax.P([S F Va: Vb: Vc

ca
b=aSl>b=a>b=c>a=c|,poc)]
tmt

[Prop 3.2¢ "2 Sk Va:Vb:Vc:a=bkb=cka=

=bkFb=cFHProp3.2bra=b>

10

tex

[Prop 3.2¢ =
Prop\ 3.2¢”]

[Prop 3.2¢ BYk “prop three two ¢”]

22



Prop 3.2d

proof

[Prop 3.2d "= Ac.Ax.P([SkVa:Vb:Vcca=ckFb=ckFProp3.2b>b=c>
c=Db;Prop3.2c>a=c>c=b>a=b],po,c)

[Prop 3.2d "' S+ Va:Vb:Ve:a=chHb=cha=Db

tex

[Prop 3.2d =
Prop\ 3.2d”]

[Prop 3.2d = ely “prop three two d”]

Prop 3.2¢;

proof

[Prop 3.2e; "— Ac.Ax.P([SF+ Va:Vb:Va:¥b:a=bF S5 > a+0 = a; Prop 3.2cr>
at0=ada=b>a+0=b;S5>b+0=b;Prop3.2d>a+0=b>b+0=hb>
a+0=>b+0;Ded>Va:Vb:a=bFa+0=b+0>a=b=2a+0=>b+0],po,c)]
SkVa:Vb:a=b=a+0=b+0

stm

[Prop 3.2¢; —

tex «

[Prop 3.2e; —
Prop\ 3.2e_1"]

k
[Prop 3.2e; 25 “prop three two e one”|

Prop 3.2e

[Prop32e2prﬂOO AC A P([SF Va:Vb:Vc:Va:Vb:Veca=b=a+c=b+cta=
bFMPr>ra=b=a+c=b+cra=b>a+c=b+¢S2>rat+c=b+c>
at+cd =b+cd;S6>a+cd =a+c;Prop3.2c>at+c =a+c>a+cd =b+c >
a+c’:b+c’,86>>b+c’:b+c’;Prop32d>a+g’=b+g’>b+g’=
b+cd >a+d =b+c;Ded>Va:Vb:Vc:ca=b=a+c=b+ckFa=bkF
g+g’:b+c’>>a—b:>g+c:b+c:>a:b=>g+g’:b+g’1,po,c)}

[Prop 3.2¢; *5' S+ Va:Vb:Ve:a=b=a+c=b+c=

tex

[Prop 3.2e; —
Prop\ 3.2e.2”]

[Prop 3.2eq el “prop three two e two”]
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Prop 3.2¢

proof

[Prop 3.2 "= Ac.Ax.P([SkVa:Vb:Vc:a=btF Prop 3.2¢; >X=y=X+
y+0;Prop 3260 >X=y=>X+zZ2=y+z=>X=y=>x+7 =
¥4+7:99Q7>Xx=y=>X4+0=y4+0>X=y=>X+Z=y+Z=>X=y =
X+Z =y+Z >X=y=%X+zZ=y+ZDed>X=
b=a+c=b+¢MPra=b=at+c=b+cra
+

o

tmt

[Prop 3.2¢ 2" St Va:Vb:Ve:a=btFa+c=b+

tex

[Prop 3.2e =
Prop\ 3.2¢”]

Kk
[Prop 3.2e 25 “prop three two e”]

Prop 3.2f;

proof

[Prop 3.2f;
0+ O‘| » Po,C )]

[Prop 3.2f; "3°S+ 0= 0+ 0]

tex

ACAP([SF S5 0+0=0;Prop 3.2b>0+0=0>0=

[Prop 3.2f; =
Prop\ 3.2{_.17]

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

Prop 3.2f,

proof

[Prop 3.2f "= AcAx.P([SkVa:Vara=0+akS2>a=0+a>a =
0+a:S6>0+a" =0+a;Prop3.2d>a’'=0+a'>0+a' =0+23" >a' =
0+a;Ded>Vaia=0+aka =0+a >a=0+a=2a =0+2a'],po,c)]

[Prop3.2f2St—n>1tS|—Vg:g:0+g:>g’:0+g’]

[Prop 3.2f; e«
Prop\ 3.2f_2”]

[Prop 3.2f; By “prop three two f two”]

Prop 3.2f

proof

[Prop 3.2f "= Ac.Ax.P([S F Va: Prop 3.2f; > 0 =0+ 0; Prop 3.2fs > X =
0+x=%X=0+%;89@x>0=0+0>x=0+X=X =0+%X>x=
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0+X;Ded>x=0+X%X>a=0+al,po, )]
[Prop 3.2f st g FVa:a=0+a]

[Prop 3.2f ©% «
Prop\ 3.2{”]

[Prop 3.2f By “prop three two {”]

Prop 3.2g;

[Prop 3.2g; progt ACAXP([SEVa:Sh>a'+0=2a5S5>a+0=2a;S2>a+0=
a>a+0 =a5Prop32d>a +0=2a’ >a+0’—a >a ' +0=a+07,po,c)]

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

[Prop 3.2g; =% «
Prop)\ 3. Qg,l”]

[Prop 3.2g; 5 “prop three two g one”]

Prop 3.2g

[Prop 3.2g2 %" Ac.Ax.P([S I Va: Vb: Va:Vb:a’ +b=a+b' - S2>a’ +b=
at+b' >a +b=a+b";S6>3a +b =a" +b';Prop32c>a’ +b =
"+b>a+b=a+b'>a' +b=a+b";S6>a+b =a+b;S2>a+b =
+b’>>a+b”—a—|—b” Prop3.2d>a'+b =a+b'>a+b’"=a+b’">
"+b'=a+b";Ded>Va:Vb:a' +b=a+b' Fa' +b =a+b">a' +b=
+b' =a" +b' =a+b"], po,c)]

[Prop 3.2g NS b Va:Vbia' +b=a+b = 2 +b =a+b"]

v o o |

tex

[Prop 3.2g2 —
Prop\ 3.2g-27]

[Prop 3.2g5 = el “prop three two g two”]

Prop 3.2¢g

proof

[Prop 3.2 — Ac.A.P([S | Va:Vb: Prop 3.2g; > X'+ 0 =%+ 0"; Prop 3.2g2 >
X+y=X+y7 =>X4+y =x+7;99@y>X +0=x+0>X+y=X+y =
X+y =%+y">%X +y=%X+y;Ded>X +y =%X+y >a +b=a+b"],po, )]

[Prop 3.2¢ *5' S+ Va:Vb:a' + b =a + b/]
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tex

[Prop 3.2¢ =
Prop\ 3.2¢”]

[Prop 3.2¢ el “prop three two g”]

Prop 3.2h4

[Prop 3.2h; ™% Ac Ax.P([S F Va: S5 > a+ 0 = a; Prop 3.2f > a =

0+a;Prop3.2c>a+0=ara=0+a>a+0=0+al,po,c)]

stmt

[Prop 3.2h; = Sk Va:a+0=0+ 3

[Prop 3.2h; ¥ «
Prop\ 3.2h_17]

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

Prop 3.2h,

proo

[Prop 3.2hy ™% Ac Ax.P([S F Va: Vb:Va:Vbia +b=b+ak S2>a+b=
b+a>a+b =b+2a;86 > a+b' =a+b’;Prop3.2c>a+b' =a+b'>a+
b+a >a+b =b+2a;Prop32g>>b'+a=b+a’;Prop3.2d>a+b =
b+a'>b +a=b+a'>»a+b =b +a;Ded>Va:Vb:a+b=b+ata+b' =
b'+a>a+b=b+a=a+b =b +a],po,c)]

[Prop 3.2hy "' S+ Va:Vb:a+b=b+a=a+b =b +a]

[Prop 3.2hy & ¢
Prop\ 3.2h_2”]

b =

[Prop 3.2hs pyk “prop three two h two”]

Prop 3.2h

[Prop 3.2h % Ac.Ax.P([S F Va: Vb: Prop 3.2h; > X+ 0 = 0 +%; Prop 3.2hy >
V=V+X=X+y¥ =¥V +x%59Qy>X+0=0+X>X+y=y+xX=
V=YV +x>x+y=y+%Ded>X+y=y+xX>a+b=>b+a],po,c)]

stmt

[Prop 3.2h *2* S+ Va:Vb:a+b=b+a]

X+
X+

[Prop 3.2h ¥«
Prop\ 3.2h”]

[Prop 3.2h pyk “prop three two h”]

26



Block; (x, *, %)

[Block, (t,s,c) 2> t's'c'letl()\b letq (Ax.let1 (Ag.letq (Ag. Q( [b;ql,[b]::b::
[q] ::q:: T), /\/l(q,s ), Qt, [let | =x in p],[I]::t2::[p]:itd i [x]rrx::
T)), Blocka(b)), M(t!,s, c))]

[Block, (t,s, c) & «
Block_1(#1.

 #2.
 #3.
)]

[Blocky (, *, *) P “hlock one " state " cache " end block”]

Blocks ()

[Blocka (b )E}If( = [xFy],Q(b, [xFy],[x]:: bl :: [y] :: Blockg(b?) :: T),
If(b = [x #y], Q(b, [x t=y], [x] :: b" :: [y] :: Blocka(b?) :: T), If (b = [¥x:y],
Q(b, [Wx:y], [x] :: b1 2 [y] :: Blocka(b?) :: T),If(b = [x;y], Blocks(b?),

(b £ [x > y], b2, 1)))))

[Blocks (b) '3 «

Block 2(#1.

)]

[Blocks () 22 “block two " end block”]

>l<hide

Predef: hide
[Xhide tE)‘ 44#1.

{}" {hide}”]

[*hide pl%‘ wn hide”]

Macrolndent ()

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

)]
[MacroIndent(x) ™5 At.As.Ac. My (t, s, ¢, [[MacroIndent (x) = x]])]
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tex

[MacroIndent(x) —
$%
\leftskip=1lem%

$41.7]

[MacroIndent () X “macro indent ")

>|</

[X/ tex “pry

{371

[*/ Iﬁ( wn SUC”]

k = %

tex

[x =y = “#I.
= #27]

pyk .,

[* =% = “" equal "”]

* 7 %
[ #y "5 “H1.
\neq #2.”]

[* # * DY unequal "”]

var
*

o % x £ [x]]
[Xvar tEf 44#1.

{} {var}7]

pyk . .
[¥V2T = “1 ig object var”]

*#0*

[x#%y AKX A yC A x#ly]
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[ty 5 1.
\#.°042.7]

K :
[##0% 255 < avoid zero "7]

*#1*

val

[x#ly = If(y¥®r —x Ly,
If(_‘y - [vobJX. y-| 5 X#*yt7
If(x = y!, T, x#1y?)))]

bty 5 41,
\# 127

Kk
[+ % PYE «n avoid one "]

kA %

[ty S XIE(y, T, IR (A y?, x#t ™yt F))]

[y 5 1.
\#E. " 4£2.7]

[ % YK avoid star "”]

EEE

[EIX tex N
\exists #1.
\colon #2.”]

pyk . .
[T x = “exist " indeed "7]

Vx: %
[Py "5 At As.Ac. M(If(—th = ,
Ot, [Vobx: Vy:z], [x] s: e o [y] o th? o 2] T)),s,¢)]

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

[Vk: % PV “for all " indeed "]

29
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[Vobix:y X«
\forall_{obj} #1.
\colon #2.”]

[Vobj*: * YK Sfor all objects " indeed "”]

* => %

x=y Xy

\Rightarrow #2.”]

[* = BYE imply "”]

* <> %

x&ey Xy
\Leftrightarrow #2.”]

[* < * P if and only if "]

kA K

Ity " At As. A Mt s, ¢, [x#y = [x]#°[y]]1)]
[x#y tex “H1.
\#.#2.7]

[t Y avoid ")

* > %

x>y " At As e My (t, s, ¢, [[x >y = MP > x > y]])]

tex

XDy 1 .
\unrhd #2.”]

pyk

[« D> % = object modus ponens "”
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IT*: *

[Ix:y ™25 At As e M (If(—t' = [x,y], Q(t, [¥x:y], [x] ::th:: [y] ::

Ot, [vx:Ty: z], [x] :: t1h s [y] 2 t12 1 [z] :: t2:: T)),s,0)]
[Hx:ytﬁf “

\Pi #1.
\colon #2.”]

[TTx: % VX “for all terms " indeed "]

Begin *; % : End;

[Begin b; | : End; p "2 «

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

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

[Begin b; | : End; p e «

\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
\f

$:}$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 }%
\makebox [0.1\textwidth |[1]{$#2.

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

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

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

[Begin *; * : End; * P “hlock " line " end block ")
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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.M4(t, s, ¢, [[Last block linea > i;= (a >

DI

[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.

{Ngg {}$}H\quad

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

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

[Last block line > x; X “hecause " indeed " end line”]

Arbitrary > *; %

[Arbitrary > i;p "2 «
Arbitrary \gg #1.
;#2'77]

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

[Arbitrary > i;p X«

\newline \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

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

$\hfill \makebox [0Omm][l]{\quad ; } }#2.”]

[Arbitrary > ;% By “any term " end line "”]
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* | *

|y = 4L,
\mathrel{|} #2.”]

ERE: PV n alternative ")

—
[—)tgf “
\rightarrow ”]

pyk
[—= “evaluates t0”]

\ \ *
be\\y "B 1.
\backslash \backslash #2.”]

p\\y "
W27

[¥\\ Y i gafe row ")
The pyk compiler, version 0.grue.20060417+ by Klaus Grue

GRD-2006-06-16.UTC:1/:58:03.474266 = M.JD-53902. TAI:1/:58:36.4 74266 =
LGT-}657186716474266¢-6
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