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[finalversion = “finalversion”]

pred calc

stmt

[pred cale — Vf:Vg:fFghflgaoVvi:VgfAag=foVvi-~f=f®
Vi:Vg:Vh:f = g=f=g=h="f=hoVx:Vr:Vg:Vf: [x]#°[r] i [x]#°[g] I



([g]="[f]][x]: H)H—g:>3x(f)@Vngf:f\/g@VngVhfig =h=
g=fvh=goVi:Vg:Vx [x]# gt f=ghk . (f) > g Vi:Vg:f - f
ghrgaVvVi:Vgf=gvioViVgf=g=1f=g= 6
VaVb)\xDedo([][b])H—an@Vngf:gzM‘@

Vx: Vr: Vig: VE: (X140 [r] 1 [x]#°[g] 1 ([g]="[f]I[x]:=[r]) = Vx. (f) = g @
Vi:Vg:f=>g=>fAgaVE:VgfAg=g® Vi:Vg:Vx: [x]# gl -g=fFg=
vx. (f)]

k
[pred calc 2 “pred calc”]

_|

pcl

[pcl P Rule tactic]

[pel "™ pred calc - Vf: Vg: f = g = f]
[pcl = fedy “pcl”]
pc2

[pc2 P Rule tactic]
[pc2 stogt pred calc - Vf:Vg:Vh:f = g =f=g=h=1f = h]

[pc2 = by “pc2”]

pc3

[pc3 P Rule tactic]

[pe3 stogt pred calc - Vf:Vg:f = g = f A g

[pe3 = By “pc3”]

pc4

[pcd P Rule tactic]
[ped stogt pred calc - Vf:Vg:f = f v g]

[pcd = By “pcd”]



pco

[pch P Rule tactic]
[pe5 " pred cale - Vf: Vg: f = gV ]

[pes = By “pc5”]

pc6

[pc6 P Rule tactic]
[pe6 “ " pred cale - Vf: Vg: f A g = f]

[pc6 = By “pc6”]

pc7

[pc7? P Rule tactic]
[pe7 * pred cale b Vf: vVg:fAg =gl

[pc7 = py: “pcT”’]

pc8

[pc8 P Rule tactic]
[pc8 syt pred calc - Vf:Vg:Vh:f = g=h=g=fVvh= g

[pc8 By “pc8”]

pc9

[pc9 P Rule tactic]
[pc9 syt pred calc - Vf:Vg:f = g = f = —~g = —f]

[pc9 = by “pc9”]



pcl0

[pcl0 P Rule tactic]
[pc10 "3 pred calc F V: ——f = f]

[pcl0 iy “pcl07]

pcll

[pcll "— P Rule tactic]
[

11 "5 pred cale - Wx: Vr: Vg: V: [x]#°r] b [x]#°[g] #
(Tg]="[fI[x]:=]r]) = V. (f) = g]

[pcll = Ay “pcll”]

pcl2

proo

Rule tactic]

[pe
[pcl2 Siﬂ pred cale b Vx: Vr: Vg: V: [x]#°[r] = [x]#°[g]
([g]="Tf1I[x]:=[x]) - g = 3x. (F)]

[pcl2 Ay “pcl2”]

pcmp

[pemp P2l Rule tactic]
[pemp U pred calce - Vf: Vg:f-f= gk g

py @

[pemp = “pcmp”]

pcunsound

[pcunsound P Rule tactic]
[pcunsound stogt pred calc - Vf:Vg:fF gk f g}

pyk
[pcunsound = “pcunsound”]



pcia
[pcia P Rule tactic]

[pcia sty pred calc - Vf: Vg: Vx: [x] #0 (gl g =fFg=Vx ()]

[pcia iy “pcia”]

pcie

[pcie P2t Rule tactic]

[pcie "™ pred calc b Vf: Vg: Vx: [X]#°[g] - f = g - 3x. (f) = g

[pcie Riy “pcie”]

pcdeduction

[pcdeduction P Rule tactic]
[pcdeduction *U% pred calc b Va: Vb Ax.Dedg([a], [b]) F a - b]

. k .
cdeduction 2 “pededuction”
1Y

trivia

[trivia proof Ac XX P([pred calc FVi:pe2 > f=fafofofofafaf=
fipecl>f=f=fipomp>f=f=sfofafasfafasfafsfsf=
f>fafafafafafipadl>fsf=f=fipop>fsf=f=

fof=f=f=f=f=f>f=f] p,c)
[trivia *®3" pred calc - Vf: f = f]

. . pyk ..
[trivia = “trivia”]

repeat

[repeat propf AcAx.P([pred calc - Vf:f - trivia > f = f;pcmp > f>f = >

£-| » Pos C)]
[repeat stmt pred calc - Vf: f F f]

k
[repeat "5 “repeat”]



andintro

[andintro progf Ac. Ax.P([pred calc - Vf:Vg:f gk pe3 > f=g=
fAagipemp>f>f=g=fAg>g=fAg pcmp>g>g=fAg> fAg], po,c)
[andintro stopt pred calc - Vf:Vg:fF gk f A g]

. pyk .
[andintro = “andintro”]

andelim1

[andelim1 Proot N e Ax. P([pred calc - Vf:Vg:f Agkpc6>fAg=
fipempr>fAg>fAg=f>f] py,c)
[andelim1 stmt pred calc - Vf:Vg: f A g - f]

pyk

[andelim1l = “andelim1”]

andelim?2

[andelim2 propf Ac.Ax.P([pred calc - Vf:Vg: f Ag-pc7 > fAg=
g;pcmp>fAg>fAg=g> gl po,c)

[andelim2 "3 pred calc F Vf: Vg:f Agh gl

[andelim2 iy “andelim?2”|

orintrol

[orintrol propf Ac.Ax.P([pred calc - Vf: Vg: f - pcd > f = f Vg pcmp>f > f =
fvg>fVvgl, po,c)

[orintrol Stogt pred calc - Vf:Vg: f - fV g]

py «“

[orintrol = “orintrol”]

orintro2

TOO

[orintro2 "5 Ac. Ax.P([pred calc - Vf: Vg:ghpch>g=
fvgpemprg>g=fVvg>fVvgl po,c)

[orintro2 stogt pred calc F Vf: Vg:g Ffv g}



pyk «

[orintro2 = “orintro2”]

orelim

[orelim "= F A, P([pred calc - Vf:Vg:Vh:f Vgt fF ht gk hF implyintro >
fFh>f= hjimplyintro>gkFh>g=hpe8>»>f=h=g=h=fvg=
h;pecmp>f = h>f=h=g=h=fVvg=h>g=h={fvg= h;pcmp>g =
h>g=h=fvg=h>fvg=h;pcmp>fvgr>fVvg=h>h] po,c)

[orelim "" pred calc b Vf:Vg:Vh:f Vg fHht gk ht-h]

. pyk .
[orelim = “orelim”]

notintro

[notmtro 00 N Ax. P([pred calc - Vf:Vg:f - g - f = —~g I implyintro > f -
g>f = g;implyintro>fk -g>f= -gipc9>f=g=f=-g=
-fipemp>f=g>f=g=f=-g=-f>f=-g= -f;pcp>f =
—\g>f2>—\g=>—|f>>—\f-| Po, €]

[notintro st pred calc - Vf: Vg:f + g FfE -g F —f]

. k :
[notintro 5 “notintro”]

implyintro

[implyintro %" Ac.Ax.P([pred calc - Vf: Vg: f + g I Vf: Vg: f - peunsound > f -
g > f > g;pcdeduction > Vf: Vg: f - g > f = g], po, )]

[implyintro st pred calc - Vf:Vg:f - g - f = g]

[implyintro By “implyintro”]

notnotintro

[notnotintro propf AcAx.P([pred calc b Vi:f - Vf:f - —f F repeat > f >
f;ipcdeduction > Vi:f - ~fHf>f= ~f=fipcap>ff=~f=1{> ~f =
f;trivia > —f = ~f;pc9 > f=f = ~f = ~f = -—f;pcmp> ~f = f> ~f =
f=f=Af=-f>Af=~f=-fjpcp> ~f = f>~f = f = --f>
jﬁﬂ7p07c)]

[notnotintro sty pred calc F Vf: f - ——f]
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. pyk .
[notnotintro = “notnotintro”|

notnotelim

[notnotelim propf Ac.Ax.P([pred calc - Vf: =—f F pcl0 > ——f =
f;pemp > —=f > ——f = £ > f], po, ¢)]

[notnotelim stogt pred calc F Vf: =—f I f]

. pyk :
[notnotelim % “notnotelim”]

mt

[mt prﬂ?f}\c/\xP(fpred calc - vf:Vg:f = gt —g - Vf:Vg:f - pemp > f > f =
g > g; pededuction > Vf: Vg: f g > f I g; Vf: Vg: f I repeat > —g >

—g; pcdeduction > Vf: Vg: f = —g > f - —g;notintro>f - g>f - —~g > —f], po, ¢)]

stmt

[mt "= pred calc - Vf:Vg:f = g - —g F —f]

pyk «

[mt = “mt”]

pbc

[pbe "2 A Ax.P([pred calc b Vf: Vg: ~f - g - —f - —g b notintro > —f F
g —f —g > —=f; notnotelim > —=—f > ], po, ¢)]

[pbe ® tn pred calc - Vf:Vg: —f F g - —f F =g I- f]

[pbe 2 “pbe”]

lem

proof

[lem "= Ac.Ax.P([pred calc F Vf: Vf: =f V —f F Vf: f F orintrol > f >

f Vv —f;pcdeduction > Vi f -V —f >V f;Vi:fFrepeat > —f vV —f >

—f V —f; pecdeduction > Vf: f = —f vV =f > f + —=f V =f;notintro>fHfv ~f > f F
=fV—f > —f; orintro2>—f > fV—f; pcdeduction>Vf: =fvV—-f F fv—f > -fv-f -
f v —f;Vf: =f V —f F repeat > =f V =f > —f vV —f; pcdeduction > Vf: ~f v —f F
=fV—af > —fV-fF=fV-f;notintro> -fV-fEfVf>-fVfE-fv-f>
——=f V =f; notnotelim > ——f V =f > f vV —f], po, ¢)]

[lem *3* pred calc F Vf: £V —f]

[lem 2is “lem”]
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forallintro

[forallintro PPt AeAx. P([pred calc b Vf:Vg: Vx: [x]#°[g V —g] # f I lem >
gV —g;Vg:Vf:g vV —g - repeat > f >> f; pcdeduction > Vg: Vf: g V —g - f >
gV g = f;pciar> [x]#°[gV gl >gV-g=f>gV-g=

Vx. (f) ; pcmp > gV -g>gVg=x (f) > Vx. ()T, po, c)]

[forallintro *3" pred calc F Vf: Vg: Vx: [x]#°[g V —g] I f - Vx. (f)]

[forallintro Y “forallintro” ]

forallelim

[forallelim PP A Ax. P([pred calc b Vx: Vr: Vg: VE: [x]#°[r] #= [x]#°[g] #

(Tg]="[f1I[x]:=]r]) = pcll 1> [x]#°[r] &> [x]#°[g] & ([g]="[f][[x]:=[r]) >
Vx. (f) = g; Vx: Vg: Vf: Vx. (f) - pemp > Vx. (f) > Vx. (f) = g >
g; pcdeduction > Vx: Vg: Vf: Vx. (f) - g > Vx. (f) F g, po, ¢)]

[forallelim *“5" pred calc - Vx: Vr: Vg: VE: [X]#°[r] 1= [x]#°[g] #
(Tg]="[f1I[x]:=]r]) = V. (f) F g]

[forallelim By “forallelim”]

existsintro

[existsintro PO e Ax. P([pred calc - Vx: Vr: Vg: Vf: [x]#°[r] t= [x]#°[g] i
([g1="Tf1| [x]:=[r]) - pel2 & [x]#°[r] &> [x]#°[g] & ([g]="[f]|[x]:=r]) >
g = . (f); vx:Vg:Vf: g - pemp > g > g = Ix. (f) >

3x. (f) ; pededuction > Vx: Vg: Vf: g F 3x. (f) > g - 3x. (f)], po, ¢)]

[existsintro *5" pred calc b Vx: Vr: Vg: VE: [x]#°[r] b= [x]#°[g]

(Tgl=TEl [x]:=[r]) g = 3x. (f)]

pyk
[existsintro = “existsintro”]

existselim

[existselim POt AeAx. P([pred calc b Vx: Vf:Vg: [x]#°[g] + Ix. (f) Fft gt
implyintro > f - g > f = g; pcie > [x]#° [gl>f=g>3x(f) =
g;pemp > 3x. (f) > 3x. (f) = g > gl po, ¢)]

[existselim ™% pred calc - Vx: Vf: Vg: [x]#°[g] = 3x. () Ff g+ g]
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. . pyk . .
[existselim = “existselim”|

bottomelim

[bottomelim "% Ac.Ax.P([pred calc b Vf: Vg: f A —f b Vf: Vg: =g b
andelim1 > f A —f > f; pcdeduction > Vf: Vg: =g = f > —~g - f; Vf: Vg: —g I
andelim2 > f A =f > —f; pcdeduction > Vf: Vg: ~g = =f > —g I

—f; notintro > —~g - f > =g = —=f > ——g; notnotelim > ——g > g, po, c)]

[bottomelim *3" pred calc F Vf: Vg f A —f g

[bottomelim VX “hottomelim” ]

lemnotintro

[lemnotmtro 00 e Ax. P([pred calc - Vf:Vg:f = g A ~g - Vf:Vg: f I
pemp>f>f = gA—g > gA—g;andeliml >gA ~g > g; pededuction > Vf: Vg: f
g>fhgVE:Vg:fFpemp > fi>f = gA—g> gA—g;andelim2 > g A ~g >
—g; pcdeduction > Vf: Vg: f = =g > f - —g;notintro>f - g>f - —~g > —f7, po, )]

[lemnotintro 5" pred calc - Vf: Vg:f = g A —gh —f]

. k .
[lemnotintro 2 “lemnotintro”]

hlplem1

[hlplem1 Proof \e. Ax.P([pred calc - Vp:Vq:p=q=qgFq=pkp=gqkF

pcmpr:>qDgégég»g;pcmp>9>9¢B>>91,p07c

~—

stmt

[hlpleml "=

pred calc - Vp:Vq:p=q=qtq=pkp=qkFp

[lpleml 2 “hlplem1”]

hlplem2

[ proof

hlplem2 "= Ac.Ax.P([pred calc k- Vp: Vq: p = —p I andintro > p > —p >
p A —p; bottomelim > p A =p > q], po, ¢)]

[hlplem2 *2* pred calc - Vp:Vq:p - —p F g

[hlplem2 Ry “hlplem2”]
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hlplem3

proo

[hlplem3 ropf Ac. Ax.P([pred calc - Vp:Vq: =p = q = —p = Vp:Vq:p
hlplem2 > p > —=p > g; pcdeduction > Vp: Vq: p - q > p = g; andintro > p =
4P =9>p=gA-p=4l,po,c)

[hlplem3 stgt pred calc VB: Vg: p=q H -p F P=qA-p= 7]

[hlplem3 2 “hlplem3”]

hlplem4

[ proo

hlplem4 ropf Ac.Ax.P([pred calc - Vp:Vq: —p = q F Vp:Vq: —-p -

hlplem3 > —p = q > —p > p = q A —p = q; pededuction > Vp: Vq: =p - p =
gA-p=q > ﬁ;;:> p;> q7\ﬂp7:> qﬁemﬂotintrob -p = p;> c?/\ :p = q>
——p; notnotelim > =—=p > p], po, )] S

[hlplem4 *™3* pred calc F Vp: Vg: ~p = q  p]

[hlplem4 ady “hlplem4”]

hlplem5

proo

[hlplem5 ropf Ac. Ax.P([pred calc - Vp:Vq:p=>q=qkq=pF Vp:Vq:p =

p; pededuction > Vp:Vq: —-p = gk p> -p=qgFpjlem >p=qV-p=
g;orelim>p=qV-p=q>p=qkp>-p=qkp>p|,po,c)

[hlplemb st pred calc k- Vp:Vq:p = q=qkFq=pF p|

[hlplem5 RE “hlplem5”]

goall

proo

[goall ropf Ac. Ax.P([pred calc - Vp:Vq:Vp:Vq:p = g = q - Vp:Vq:q = p -
hlplem5 > p = q = q > q = p > p;pcdeduction > Vp:Vq:q = pkp>q=
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p = p;pcdeduction > Vp:Vq:p = q=qkq=p=p>p=>9g=>q9g=>q=

E:>E-|7p07c)]
[goall U pred cale - Vp:Vg:p=qg=qg=9=p=p

[goall Ry “goall”]

hlplem6

hiplem6 P Ac. Ax.P([pred cale - Vi: VF: Vg: Vh: [x]#°[g] - [x]#°[h] #
[h]="Tf]|[x]:=[g]) I~ Vx. (f) I forallelim 1> [x]#°[g] &> [x]#"[h] >
[h]=[f][[x]:=[g]) > ¥x. (f) > h; existsintro 1> [x]#°[g] &> [x|#°[h] >
[h]1=[f][[x]:=[g]) > h > 3x. ()], po, ¢)]

Iplem6 *° pred calc F Vx: Vf: Vg: Vh: [x]#%[g] t+ [x]#°[h]
[h]="TE]][x]:=[g]) = Vx. () I 3x. (F)]

[hlplem6 RE “hlplem6”]

{
{
{
[
{

goal2

proof

[goal2 "=~ Ac.Ax.P([pred calc b Vf: Vg: Vx: Vh: Vk: [x]#°[g] = [x]#°[h] #

(Th1="Tf]I[x]:=[g]) # ¥x. (f) - hiplem6 > [x]#°[g] & [x]#°[h] o>
(Th1=Tf]|Tx]:= [g]) > Vx. (f) > 3Ix. (f); VE: Vx: Vk: 3x. (f) - —3x. (f)

andmtroDEIx (f)D—EIx (f) > 3x. (f) A=3x. (f) ; bottomelim &> Ix. (f) A=3x. (f) >

ki pemp B 3x. (F) > 3. (F) = —7. (F) = k > —3x. (F) = K], po, )

[goal2 *3" pred calc F Vf: Vg: Vx: Vh: Vk: [x]#°[g] t [x]#°[h]
(Th1=TE[x]:=[g]) = V. (f) - =3x. (f) = K|

py «

[goal2 = “goal2”]

X = *

[y = b & “#1. \equiv #2.7]

pyk .
[* =% = “" setequiv "]
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X = %

[y =b ¥ “f1. = #27]

K
[« = % 25 “n getequals "”]

—1%k

[—x tex “\neg #1.”]

[ By “Inot "]

* /\ %

[xAy tex “H#1. \wedge #2.”]

[ A * Y land "]

* V%

[xVy tex “H1. \vee #2.7]

[* V % YK wn Jor "]

Vo . (%)

[Vy. (b) % “\forall #1. . \left(#2.\right)”]

[V . (%) 2 “forall " dot " end forall”]

I . (%)

[Fy. (b) % “\exists #1. . \left(#2.\right)”]

[F*. (%) PV woxists " dot " end exists”]

* € %

[y € b “41. \in #2.7]
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K .
[* € % PV «n getin "]

The pyk compiler, version 0.grue.20060417+ by Klaus Grue
GRD-2006-07-14.UTC:09:09:53.060274 = MJD-53930.TAI:09:10:26.06027} =
LGT-4659585026060274e-6
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