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5.1. Output Files

= A5311 %0

# wif 5461 : D (Fit[Ay.(py)]) (p(tp)), = A5311

##

44 QED.

##

%0

i DGt Ay-(py)]) (p(ep)) = A5311

# D000(310(0\3)7'157'[)\yt-(potyt)O])(pot([/t(ot)pot)) = A5311

5.1.44 Results for File A5313.r0.txt

##

## Proof A5313: (C_t x y T=x)A(C_t_ x y F=y)

##

##

##  Source: [Andrews 2002 (ISBN 1-4020-0763-9), p. 235 f.]

##

## Copyright (c) 2015 Owl of Minerva Press GmbH. All rights reserved.
##  Written by Ken Kubota (<mail@kenkubota.de>).

## This file is part of the work “On the Theory of Mathematical Forms”.
## For more information visit: <http://dx.doi.org/10.4444/100.10>

## “Clt]xyp can be read ‘if p then x, else y”” [Andrews 2002, p. 235]

<< basics.r0.txt
<< A5205.r0.txt
<< A5231.r0.txt
<< K8000.r0.txt
<< K8001.r0.txt
<< K8010.r0.txt

= CHOOS ...

<o [)\tr~[)\xt-[)\yt'[)\pw(%(ot) P‘Qt'(vooo(/\ooopo(:otttht))(/\Ooo(Noopo)(:otttht)))o])t}(to)](tot)](tott)]

# wif 2080 (At Az Ay [Ap. (e [Aa.(V (Ap (=2q) (A (~p) (=Y ))DIhso\3\27 =
CHOOS

ik

## Proof
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##

## .1

§= + CHOOS\yo\3\2-trzeyTo

# =(CHOOStxyT)(CHOOStxyT)

§\ CHOOS\40\3\2T

i =(CHOOSt) [Az.[Ay.[Ap.(¢[Aq.(V (Ap (=2 q)) (A (~p) (=y )]

§s %1 24 %0

# =(CHOOStxyT) ([Ax.[Ay.[Ap.(e[Ag-(V (Ap (=2 q) (AN (~p) (=y @)D zyT)

§\ [)\.%'t [)\yt [)\po ( t(ot) [)\qt-(\/ooo</\ooopo(:0ttxtQt))(/\000( ooPo ( ottytqt)))o])t] to ] tot ]
# = (. [Ay. [Ap-(e [Ag-(V (Ap (=2 9)) (A (~p) (=ya))D]IT2) -

Ay (LAg.(V (Ap (=29) (A (~p) (=y )]
§s %1 12 %0

# =(CHOOStxyT) ([My-[Ap-(¢[Aq.(V (Ap(=2q) (A (~p) (=y )]y T)
§\ [Ayt-P\po-(Lt( )[)‘q ( ooo(/\ooopo( ottxtQt))(/\ooo(Noopo)( otttht))) ])t ]

# = (y-Pp-(c[Aa-(V (Ap (=2 q) (A~p) (=ya)DI]y) -

-~ [Po-(e[Ag(V (Ap (=2 ) (A (~p) (=y @)

§s %1 6 %0

# =(CHOOStzyT) (p.([Ag-(V (Ap(=zq)) (A (~p) (=y9))DIT)
§\ [)\po (Lt(ot)[)\ ( ooo(/\ooopo( otthtQt))(/\ooo(Noopo)( otttht)))o])t] o

i = ([2p-(t[A-(V (Ap (=2 ) (A (~p) (=y@))DIT) -

(A (VAT (=2 q)) (AN(~T) (=yq)))])

§s %1 3 %0

# =(CHOOStxyT) (t[Ag-(V (AT (=2 q)) (AN (~T) (=y4q)))])

= $LTMP5313 %0

4wl 2015 ¢ =(CHOOStyT) (v (AT (=20)) (A (~T) (=g )]},
$LTMP5313

## .2

§= o /15

i =(V(AT (=zq) (AN~T) (=y ) (VAT (=29) (AN (~T) (=yq)))
%A5231a

# =(~T)F = A5231a

+# =000(~001b)Fo = Ab231a

§s %1 29 %0

# =(V(AT (=zq)) (N (~T)(=yq)) V(AT (=zq)) (NF (=yq)))

= $TMP5313 %0

# wif 2120 =(V(AT (=2zq)) (N (~T)(=yq) (VAT (=zq)) (NF(=y4q))),
$TMP5313

%K8001b

# =(ANFzx)F = K8001b

# =000(NoooFoTo) Fo = K8001b

#+# use Proof Template A5221 (Sub): B — B [x/A]
= $B5221 %0
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4wl 1805 : —(ANFz)F, = $B5221 K8001b
= $75221 o ’

# wif 2 o, = $T5221

= $X5221 =z,

# wif 16 To = $X5221

= $A45221 %1/15

# wif 2069 =Y4q, = $A45221

<< A5221.r0t.txt

= $B5221

= $75221

= $X5221

= $A45221

%0

e =(ANF(=yq)F

# :ooo(/\oooFo(:otttht))Fo

%$T M P5313

e =(V(AT (=2q) (N~T)(=yq) (V(NT (=2q)) (ANF (=yq))) =
$TMP5313

# :000(\/ooo(/\oooTo(zottl'tQt))(/\OOO(NOOTO)(:Otttht))) oo
cee (\/ooo(/\oooTo(:ottxtQt))(/\oooFo(:otttht))) == $TMP5313
= $TMP5313

§s %0 7 %1

4 — (VAT (=29) (A (~T) (=5 0) (V (AT (= 2)) F)
= $TMP5313 %0

# wif 2155 =(V(ANT (=2q) (N~T)(=yq))(V(ANT (=zq)) F), = $TMP5313
%K 8000b

# =(ANTz)x = K8000b

# =000(NoooLoTo)To = KB8000b

## use Proof Template A5221 (Sub): B — B [x/A]

= $B5221 %0

#wif 594 : =ANTz)z, = $B5221 K8000b
= $75221 o ’

# wit 2 or = $75221

= $X5221 =z,

# wif 16 To = $X5221

= $A45221 %1/43

4 wif 2064 - —zq, = $A5221

<< A5221.r0t.txt

= $B5221

= $75221

= $X5221

= $A45221

%0

4 —(AT(=20)) (=z0)

i :ooo(/\oooTo(:ottxtQt))(:ottwt(h)
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%$T M P5313

4 C (VAT (=20) (A(~T) (=y)) (VAT (=2 ) F) = STMP5313
# :ooo(\/ooo(/\oooTo(:ottxtQt))(/\ooo(NooTo)(:otttht)))(\/ooo(/\oooTo(:ottxtQt))Fo)
= $TMP5313

= $TMP5313

§s %0 13 %1

i =(V(AT(=zq) (N~T)(=yq) (V(=zq) F)

= $TMP5313 %0

#wif 2191 =(V(AT(=29) (AN (~T)(=yq)) (V(=zq) F), = $TMP5313
%K8010a

# =(VaF)z = K8010a

# =000(VoooToF5)To = K8010a

#+# use Proof Template A5221 (Sub): B — B [x/A]

= $B5221 %0

# wif 2028 : =\VaF)x, = $B5221 K8010a

= $75221 o

# wit 2 or = $75221

= $X5221 =z,

# wif 16 : To = $X5221

= $A5221 %1/13

# wif 2064 : =xq, . = $A5221

<< A5221.r0t.txt

= $B5221

= $75221

= $X5221

= $A45221

%0

i =(V(=zq) F)(=zq)

# :ooo(\/ooo(:otttht)Fo)(:ottxtQt)

%$T M P5313

4 S (VAT (=20) (A~T) (=90) (V(=zq) F) == STMP3313

# :ooo(\/ooo(/\oooTo<:ott-rtQt))(/\ooo(NooTo)(:otttht)) (vooo(:ottxtqt)Fo)
$T M P5313

= $TMP5313

§s %0 3 %1

# =(V(AT (=zq)) (N(~T)(=yq))) (=zq)

## .3

%$LT M P5313

# =(CHOOStxyT) (t[Aq.(V(NT (=zq)) (AN (~T)(=yq)))]) = S$LTMP5313
# :ott(CHOOS\4O\3\27thtytTO) e

cee (Lt(ot) [)\Qt'(\/ooo(/\oooTo(:ottxtQt))(/\ooo(NooTo)(:otttht)>)o]) = S$LTMP5313

= $LTMP5313

§s %0 15 %1

i =(CHOOStzyT)(¢[Ag.(=zq)])
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= $TMP5313 %0

# wiff 2230 : =(CHOOStxzyT) (t[A\q.(=xq)]), = $TMP5313
## 4

#74 use Proof Template: A5205 Substitutions

= $AA5205 o

# wit 2 or = $AA5205

:= $BA5205 t,

# wif 4 tr = $BA5205

= $FA5205 =,5p 452055845205 B A5205

# wif 115 = X $BA5205 = $FA5205
<< ab205 substitutions.rOt.txt

= $AA5205

:= $BA5205

= $FA5205

00

# =(=2) [\y.(=zy)]

7 =o(ot)(ot) (ZottTt) [Nyt -(ZottTeYt ) o]
§ /3 q

# =[M\y.(=zy)] [A¢.(= 2 q)]

§s %1 3 %0

i = (=) [A\g.(=2q)]

#4# use Proof Template A5201b (Swap): A=B — B=A
<< A5201b.r0t.txt

%0

i =[Ag.(=29)] (=2)

s =o(ot)(ot) [)\Qt . (:ott!EtQt)o] (:ott!Et)

%$T M P5313

# =(CHOOStxyT) (t[\g.(=2q)]) = $TMP5313
# =ott (CHOOS\ yo\3\27t7 01yt To) (L1 (ot) [NGt- (=01t 71Gt ) o)) = $TMP5313
= $TMP5313

§s %0 7 %1

# =(CHOOStxzyT)(t(=2))

= $TMP5313 %0

# wif 2376 =(CHOOStzyT)(t(=2x)), = $TMP5313
## .5

%A

i =((=y)y = A5

# =ott (L (ot) (ZottYt) Ut = A5

## use Proof Template A5221 (Sub): B — B [x/A]

= $B5221 %0

#wif 207 : =t(=y)y, = $B5221 A5
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= $T5221 t,

# wit 4 tr = $75221

= $X5221 ygrsonn

4w 105 : Ystaay = $X5221

= $A5221 xgr5991

# wif 24 T$T5221 = $A45221

<< Ab5221.r0t.txt

= $B5221

= $75221

= $X5221

= $A5221

%0

4 —((=2)s

# Zott(bt(ot)( ottxt)) t

%$T M P5313

# =(CHOOStzyT)(t(=x)) = $TMP5313

# =ott(CHOOS\ 4o\ 3\27 tr 1Yt To) (te(ot) (ZottTt)) = $TMP5313
= $TMP5313

§s %0 3 %1

# =(CHOOStxyT)x

= $LTMP5313 %0

# wif 2424 =(CHOOStxyT)x, = $LTMP5313

## .6

§= . CHOOS\yo\3\2-tr 2ty Fy

# =(CHOOStxyF)(CHOOStzyF)

§\ CHOOS\40\3\2T

. =(CHOOS?) [Az.[Ay.[Ap.(e[Aq-(V (Ap (=2 q)) (A (~p) (=y9))))]]]
§s %1 24 %0

# =(CHOOStzy F) ([Az.[Ay.[Ap.(e[Aq-(V (Ap(=2q) (AN (~p) (=yq))D]l] 2y F)
§\ [)‘xt [)\yt [)‘po ( Lt(ot) [)\qt-(vooo<Aooopo(:ottxtQt))(/\ooo( oopo)( ottytqt)))o]) ](to ] tot ]
# = ([Mz.[Ay.[Ap.(e [Ag.(V (A p (=2 q) (A (~p) (=y @)Dl =) -

Ay A (L[ A (V (Ap(=zq) (A (~p) (=y )]
§s %1 12 %0

# =(CHOOStzy F) ([My.[Ap.(t [Aq-(V (Ap (=2 q)) (A (~p) (=y)DIly F)
§\ [Ayt-P\po-(Lt( )[)‘q ( ooo(/\ooopo( ottxtQt))(/\ooo(Noopo)( otttht))) ])t ]

# = (\y-Pp-(e[Aa-(V (Ap (=2 q) (A ~p) (=ya)DI]y) -

-~ [Po.(e[Ag.(V (Ap (=2 ) (A (~p) (@)

§s %1 6 %0

# =(CHOOStzy F) ((Ap-(¢[Aq.(V (Ap (=2 9)) (A (~p) (=y )] F)
§\ [)\po (Lt(ot)[)\ ( ooo(/\ooopo( otthtQt))(/\ooo( oopo)( ott?/t‘]t)))o])t] o

i = (M- (¢ [Ag-(V ( ZxQ))( (~p) (=y))DIF) -

(A (VNF (=2 q) (A (~ )( )l

§s %1 3 %0

# =(CHOOStzy F) (t[Aq.(V(NF (=2q) (AN~ F) (=y9))])
%A5231b
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# —(~F)T = A5231b

4 —ooo(~ooF)T, = A5231b

§s %1 125 %0

# =(CHOOStzy F) (t[Aq.(V(NF (=2 q)) (AT (=yq)))])
= $TMP5313 %0

# wit 2447 : =(CHOOStzxyF)(t[A\.(V(NF (=zq)) (AT (=yq)))]), =
$TMP5313

%K8001b

# =(ANFzx)F = K8001b

4 —ooo(MovoFoto)Fy = K8001b

#+# use Proof Template A5221 (Sub): B — B [x/A]

= $B5221 %0

4w 1805 —(AFz)F, = $B5221 K8001b

= $75221 o ’

# wif 2 or = $75221

= $X5221 =z,

# wit 16 : To = $X5221

= $A45221 %1/123

# wif 2064 : =xq, = $A5221

<< A5221.r0t.txt

= $B5221

= $75221

= $X5221

= $A5221

%0

4 —(\F(=2q) F

# :ooo(/\oooFo(:ottxtQt))Fo

%$T M P5313

# =(CHOOStxy F)(t[A\g.(V(ANF(=zq) (AT (=vyq)))]) = $TMP5313
+# ZOtt(CHOOS\4O\3\27.tT1'tthO) R

cee (Lt(ot) [)\Qt-(\/ooo(/\oooFo(:otth‘tQt))(/\oooTo(:otttht)))o]) = $TMP5313
= $TMP5313

§s %0 61 %1

4 — (CHOOStay F) (1 Ag.(v F (AT (=y )

= $TMP5313 %0

# wif 2459 =(CHOOStxy F)(t[Aq.(VF (AT (=yq)))]), = $TMP5313
%K 8000b

# =(ATz)x = K8000b

# =000(NoooLoTo)To = KB8000b

## use Proof Template A5221 (Sub): B — B [x/A]

= $B5221 %0

#wif 594 =ANTz)z, = $B5221 K8000b

= $T5221 o ’

# wif 2 or = $75221

171



On the Theory of Mathematical Forms

$T M P5313

= $X5221 =z,

# wit 16 To = $X5221

= $A45221 %1/63

#wif 2069 : =yq, = $A5221

<< A5221.r0t.txt

= $B5221

= $75221

= $X5221

= $A5221

%0

i =(\T(=yq) (=yq)

# :ooo(/\oooTo(:ottytqt))(:otttht)

%$T M P5313

# =(CHOOStxyF)(t[\g.(VF (AT (=yq)))]) = $TMP5313
i :ott(CHOOS\40\3\27thtthO)(Lt(ot) P‘Qt'(\/OOOFO(/\oooTo(:otttht)))o]) =
$TMP5313

= $TMP5313

§s %0 31 %1

# =(CHOOStzy F) (t[Aq.(VF (=yq))])

= $TMP5313 %0

# wif 2471 =(CHOOStzyF)(t[\q.(VF (=y4q))]), = $TMP5313
%K8010b

# =(VFx)z = K8010b

# =000(VoooFoTo)To = KB8010b

## use Proof Template A5221 (Sub): B — B [x/A]

= $B5221 %0

# wif 2058 : =(VFzx)x, = $B5221 KB8010b

= $75221 o

# wit 2 or = $75221

= $X5221 z,

# wif 16 : To = $X5221

= $45221 %1/31

# wif 2069 : =Yq, .. = $A5221

<< A5221.r0t.txt

= $B5221

= $75221

= $X5221

= $A45221

%0

# =(VF(=yq)(=yq)

# :ooo(voooFo(:ottytqt))(:ottytqt)

%$T M P5313

# =(CHOOStxyF)(t[\g.(VF (=yq))]) = $TMP5313
# =ott(CHOOS\ 4o\3\ 27 trT1Y1 Fo ) (t4(ot) [NGt-(Vooo Fo (ot Y1qt) o)) =
= $TMP5313
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§s %0 15 %1

i =(CHOOStzyF) (t[Ag.(=y4q)])
= $TMP5313 %0

# wif 2509 =(CHOOStzyF)(t[\-(=yq)]), = $TMP5313
#H# 7

#4 use Proof Template: A5205 Substitutions

= $AA5205 o

# wit 2 or = $AA5205

= $BA5205 t,

# wit 4 tr = $BA5205

= $FA5205 =,5B45205$BA5205%$ BA5205

# wif 2510 : = Z,$BA5205 = $FA5205
<< ab205 substitutions.rOt.txt

= $AA5205

:= $BA5205

= $FA5205

%0

# =(=2) [M\y.(=zy)]

- =o(ot)(ot) (Zott2t) [NYt-(Zott 2tYt) o]

§ /3 q

i =[M\y.(=zy)] [Aa.(=2q)]

§s %1 3 %0

s =(=2)[A.(=24)]

## use Proof Template A5221 (Sub): B — B [x/A]
= $B5221 %0

# wif 2529 =(=2)[M.(=29)], = $B5221
= $75221 ¢,

# wif 4 tr = $75221

‘= $X5221 Zgrson

# wif 83 : 2975221 = $X5221

= $A5221 ygrso01

# wif 105 : Y$T5221 = $A5221

<< A5221.r0t.txt

= $B5221

= $75221

= $X5221

= $A45221

%0

# =(=y) [M-(=yq)]

# :o(ot)(ot)(:ottyt)[)\Qt~(:0ttytqt)o]

#+# use Proof Template A5201b (Swap): A=B — B=A
<< A5201b.r0t.txt
%0

# =[\.(=y 9] (=y)
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= —o(ot)(ot) P\qt . (:otttht)o] (:ottyt)

%$T M P5313

# =(CHOOStxy F)(t[\g-(=yq)]) = $TMP5313
# :Ott(CHOOS\4O\3\2TthtthO)([’t(ot) [)\qt‘(zottytqt)o]) = $TMP5313
= $TMP5313

§s %0 7 %1

# =(CHOOStxyF)(t(=y))

% A5

i =((=y)y = 45

# =ott (Lt(ot) (ZottYt) )Yt = A5

§s %1 3 %0

# =(CHOOStxyF)y

## .8

#+# use Proof Template K8020: A,B — AAB
= $A48020 =4 (CHOOS\4o\3\2rtr 01yt T0) Tt

# wit 2424 =(CHOOStzyT)x, = $A8020 $LTMP5313

= $LTMP5313

= $B8020 %0

# wif 2579 =(CHOOStxzyF)y, = $B8020

<< K8020.r0t.txt

= $A48020

= $B8020

= A5313 %0

#wif 2614 A(=(CHOOStzyT)z) (= (CHOOStzy F)y), = A5313
e

=

%0

# AN(=(CHOOStzyT)zx)(=(CHOOStzyF)y) = A5313

i Nooo(Zott (CHOOS\ 4o\ 3\ 27 tr Tty To) Tt ) (=ott (CHOOS\ g0\ 3\ 2 tr T2yt Fo )yt )
Ab313

5.1.45 Results for File A6100.r0.txt

##
## Proof A6100: Peano’s Postulate No. 1 for Andrews’ Definition of Natural Numbers
##

i
## Source: [Andrews 2002 (ISBN 1-4020-0763-9), p. 261]

## Copyright (c) 2015 Owl of Minerva Press GmbH. All rights reserved.
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= $E5209

= $75209

= $X5209
= $A45209

00
n (= $FA3$GA3) (V$BA3 [\r.(= ($FA32) (SGA3 )
# =o000(=0(54435B43)(54433843)5F A3544355435G A354435B43) - - -

o (Vo(o\3)r8BA3: [ArspA3-(Z054433443(3F A35443584375843) ($G A35443584375843))o))
#+# Include end (axiom3 substitutions.rOt.txt) [newfile=(axiom3 substitutions.r0.txt)]

>>>

#H#
#7 Undefine Syntactical Variables

ik

=(=y2)(Vul[rz.(=(yz) (22))])
2000(:o(tu)(tu)ytuztu) (vo(o\?))TuT Ay (Zott (YtuTu) (2tuTu) o))

5.1.86 Results for File axioms.r0.txt

#4#  Axioms

## Source: [Andrews 2002 (ISBN 1-4020-0763-9), p. 213]

#4# Copyright (c) 2015 Owl of Minerva Press GmbH. All rights reserved.
##  Written by Ken Kubota (<mail@kenkubota.de>).

## This file is part of the work “On the Theory of Mathematical Forms”.
## For more information visit: <http://dx.doi.org/10.4444/100.10>

<< definitions1.r0.txt

ki
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## Axiom 1: Truth and Falsehood are the only truth values
#

= Al :OOO(AOOO(gOOTO)(gOOFo))(vO(O\3)TOT P‘xo-(goo$0)0])

4wl 90 : =(AgT)(gF) (VoDa.lg))), = Al
§l Al

# —(AT) (g F)) (Volhr(ga)) = Al
4

## Axiom 2: One of the Basic Properties of Equality
##

= A2 Dooo(:oaafl:aya) (:ooo(hoaxa) (hoaya))

#wif 104 O(=zy)(=(hz)(hy)), = A2

§! A2

. D (=zy) (= (hz)(hy)) = A2

#H#

## Axiom 3: Axiom of Extensionality

#H#

= A3 :ooo(:o(ab)(ab)fabgab)(vo(o\3)'rb7'[Axb-(:oaa(fabxb)(gab$b>)o])
gl 124 0 =(=fg) (VbD(=(Fa) (go))]), = A3
§! A3

i =(=r9) (VoA (=(fz)(g))]) = A3
i

## Axiom 4: Axiom of Lambda Conversion

##

#+# Replaced by Rule 2 (Lambda Conversion)

## [cf. Andrews 2002 (ISBN 1-4020-0763-9), p. 218 f. (5207)]

##

## “5207 could be taken as an axiom schema in place of 4 1 -4 5,
#7 and for some purposes this would be desirable,

## since 5207 has a conceptual simplicity and unity

## which is not apparent in 4_1-4_5" [Andrews 2002, p. 214]

##

## Axiom 5: Axiom of Descriptions

##

= A5 =1t (ti(or) (Zottyt) Ut

#wif 129 =(=y))y, = A5
§' A5
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# =((=y)y = 45

5.1.87 Results for File basics.r0.txt

##

## Basics

##

#H#

## Source: [Kubota 2015 (doi: 10.4444/100.10)]

##

## Copyright (c) 2015 Owl of Minerva Press GmbH. All rights reserved.
##  Written by Ken Kubota (<mail@kenkubota.de>).

## This file is part of the work “On the Theory of Mathematical Forms”.
## For more information visit: <http://dx.doi.org/10.4444/100.10>

<< definitions1.r0.txt
<< definitions2.r0.txt
<< definitions3.r0.txt
<< axioms.r0.txt

5.1.88 Results for File composition.r0.txt

#H#

##  Associativity of the Composition of Functions

##

##

## Source: [Kubota 2015 (doi: 10.4444/100.10)]

##

#4# Copyright (c) 2015 Owl of Minerva Press GmbH. All rights reserved.
##  Written by Ken Kubota (<mail@kenkubota.de>).

## This file is part of the work “On the Theory of Mathematical Forms”.
## For more information visit: <http://dx.doi.org/10.4444/100.10>

<< basics.r0.txt

= COMPS ...
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