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roo

(A1 P2 " Rule tactic]

A1 ™2 S b va:vb: [a=> [b=>a] ]

A2

[A2’ POt Rule tactic]

(A2 S Fvaivbive [ [a= [bsc] ] = [ [asb] = [azc]]]]
A3

[A3 P Rule tactic]

A3 "5SS [ [ [<b] =5a] = [ [ [“b] =2a] =b] ]]

A4

[Ad P Rule tactic]

(A4S Ve Vas v Vs [ [a]=([b]|fx] := [c]) I [ [¥xb] =a] ]]
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AY

[A5' "= Proof Rule tactic]

[A5 *3'S' b Vx: Va: Vb: [ nonfree(x,a) - [ [Vx: [a=>b] | = [a=>Vx:b]
1]

S1/

[S1/ "= Proof ple tactic]

[S1 S Vavbive: [ [aZb) = [ [aZc] = [b2c] ] ]
S2/

[S2' "= POt Rule tactic]

(82 "8 Fvaivb: [ [aZb] = (o2 [b] ] ]

S3’

[S3' "= POl R ule tactic]

[S3" "2 S Fva:— [02 [a'] ]]

sS4/

’ proof

[S4
[S4’Sti>ntS’|—V§5Vb5 [ [g’g [b/] ] = [égb] ]

Rule tactic]

S5’

proof

S5/ P
(S5 "M S Fva: [ [a40] 2al]

Rule tactic]

S6’

[S6" "— Proof Rule tactic]



(962" 8" - Vav: [ [a+ (] ] 2 [ [a+b]’] ]]

S7

[S7/ proof Rule tactic]

[S7 "' S - Va: [ [a:0] 20]]
S8’

[S8" "— proof Rule tactic]

(8 8 b varvh: [ [af [b'] ] £ [ [atb] Fa] ]

S9’

roof
S9’ P2 Rule tactic]

[S
[S9" "8 S/ |- Va: Vb: Ve: Vx: [ b=(alx 1= 0) = [ c=(a|x = x
a=c] | =>wxal | ]]]

MP’

[MP’ Prool b ule tactic]
[MP/stL}ntS”_vg:vb: [ [a:}b] F [ka} ]]

Gen’

[Gen’ P25 ?" Rule tactic]
[Gen’ St gr Vx:Va: [ab Vg:g] ]

peano commutativity

. k ..
[peano commutativity =i “peano commutativity”]



Weakening

Weakening propf AcAx.P([S'F Va:Vb: [a Al"> [a= [b=a] ] ;]
[MP'> [a= [b=a] ]| | >a] > al 1111 poc)

— =T

[

[ ]
[Weakening *5° 8" - Va: Vb: [aF [b=a
[Weakening s “Weakening”|

[

. pyk .
Weakening 2> “weakening?”]

Conditioned MP’

[ConditionedMP’ ”% A\e M. P([S' FVa:Vb:Ve: [ [a= [b=c] | F | |
a=b]F[[A2> [[a= [b=c]] = [[a=b] = [a=>c]]]]
[ [ [ [DoubleMP'> [ [a= [b=c] ]| = [[a=b] = [a=c]]]]
> [a= [b=c] ] ]>[a=b] ] > [a=c]]]]]]poc)
[ConditionedMP’ *2' §' F Va:Vb:Ve: [ [a= [b=>c] ] F [ [a=b] b |
a=c] | ]]

tex

[ConditionedMP’ = “ConditionedMP"”]

[ConditionedMP’ PV “conditioned mp prime”]

PermuteAntecedents

[PermuteAntecedents PO \eAx P([SEvd:VeVi: [ [d= [e=>f] | F [ ]
[ Weakeningt> [d= [e=>f] ]| ] > [e=> [d= [e=>f] ] ] ][ [A2 >
[[d=[e=f]] = [[d=e] = [d=f] ] ] ];[ [ [Weakening> |
[d= [e=f] ] = [[d=e] = [d=f] ] ] ] > [e= [ [d= |
e=>f] ] = [ [d=>e] = [d=f]]]]];1 [ [ConditionedMP’ 1> |
e= [ [d= [e3f] ]| = [[doe] > [d=f]]]]]> [es [d=
[e=>f] ] 1] > [e=[[d=>e] = [d=f] | ] |5 [ [AU> [e= |
d=e] ] ];[ [ [ConditionedMP' > [e= [ [d=>e] = [d=>f]]] ] >
e= [d=e] | ] > [e= [d=f] ] ]]]]]]]]poc)
PermuteAntecedents 5 §' - Vd: Ve: Vf: [ [d=> [e=>f] |+ [e=> [d=f



ImplyTransitivity

Imply Transitivity "~ e MXP([S'FVd:Vevf: [ [d=>e] F [ [e=>f] F |
[Weakemngb [e=f] ] > [d= [e=f] ] ];][ | | ConditionedMP’ >
d= [e=f] ] | > [d=e] | > [d=f]]]]]1]poc)

[

[

[

[ply Transitivity "5 ' FVd:Ve:vf: [ [d=>e] F [ [e=>f] F [d=f] ]
]

[

[

Imply Transitivity “ImplyTransitivity”]

ImplyTransitivity 2 “imply transitivity”]

EqualReflexivity

[EqualReflexivity "= Ac A P([S'FVt: [ [S/ > [ [t+0] £t] |; [ |
SU> [[[t+0] £t] = [ [[t+0] 2e] = [t2e] ] ] ][ [ [
DoubleMP’ & [ [ [t40] 2] = [ [ [t40] 2t] = [t2¢t] ] ] ] > |
[t4+0] £t] J o [ [t40] 2] ] > [t2t] ] ] ]1.poc)]
[BqualReflexivity 3 &' Fvt: [t 2t ]]

[EqualReflexivity tex “EqualReflexivity”]

[EqualReflexivity edy “equal reflexivity”]

EqualSymmetry

[EqualSymmetry "% Ae . P([S'FVeve [ [SU> [ [t2r] = [ [t2t]
= [rZt] ] ] ];[ [ [PermuteAntecedentst> [ [t=r] = [ [t2t] = |
r=t] ] > [[eEe] S [[t=r) S [e=2t] ] ] )5 [
EqualReflexivity > [t=t] J5 [ [ [MP'> [ [t2¢t] = [ [t2r] = |
r2t] ]I [t =] > [ [tE2r] 2> [r2t] 111 ] 1T,p0,0)]
EqualSymmetry "3 S Fve:vr: [ [t2r] = [r2t] ]]

[
[EqualSymmetry == “EqualSymmetry”]
[

EqualSymmetry By “equal symmetry”]



EqualTransitivity

[EqualTransitivity "= AcAx.P([S' FVt:Vr:Vs: [ [SU> [ [rZt] = | |
r=s] = [t=s] ] ] )i [ [ [Weakeninge [ [r=t] = [ [r=s] = |
tEs] ] 1] > [[t2r] = [[r2t] = [ [rEs] = [t2s] ] ]]];
[ [ BqualSymmetry > [ [tZr] = [rZt] | |; [ [ [ ConditionedMP’ > [
[tEr] = [ [r=2t] 2 [ [r=s] = [tEs] ] ] ] ] [ [t2r] > |
r2t] ]l >> [ [t2r] 2> [ [rEs] = [t2s] 1711171 17,p0,09)
[BqualTransitivity *5° 8" FVe:vrvs: [ [t2r] = [ [r&s] = [t2s]]]]
[EqualTran51t1V1ty = “EqualTransitivity”]

[EqualTransitivity By “equal transitivity”]

Mendelson3.2(d)

[Mendelson3.2(d) ng)\c)\x'p([s/}_v7 Vu:Vs: [ [ EqualTransitivity > [ |
tZu] = [ [uZs] = [t2s] ] ] ;][ [ [PermuteAntecedents> [ |
tZu] = [ [uZs] = [tEs] ] ] ] > [[ufs] = [ [tEu] = |
t£s] ] ] ][ [BqualSymmetry > [ [sZu] = [uZs] ] ][ [[]
ImplyTransitivity > [ [sZu] = [uZs] ] | > [ [uZs] = [ [t2u]
= [tEs] ] ] ] > [[sEu]l = [[tEu] = [tEs] ] ] ][]
PermuteAntecedents > [ [sZu] = [ [t2u] = [tZs] ] ] ] > [ |
tZu]l = [ [sZu] = [t2s] 111111 17p00)
[Mendelson3.2(d) "' §' F ve:Vu:Vs: [ [t2u] = [ [sZu] = [t&s] ] ]]
[Mendelson3.2(d) *= “Mendelson3.2(d)”]

[Mendelson3.2(d) X “mendelson three two d” ]

SubstitutionMacro

[SubstitutionMacro propf ACAX.P([S" = Vz:Ve: Va: vd: [ [a]=([d]|[z] := [c]) =
(dE [ [ [Gen'>d] >vzd]; [ [ [Ad® [a]=([d]|[z] :=[c[) | > [ [
vzid] =al |; [ [ [MP'> [ [Vzd] Sa] ] >Vzd] »a] ] ]]]

—I » PO, C)]
[SubstitutionMacro st gr Vz:Ve:Va:vd: [ [al=([d]|[z] :==[c])F [dFa] ]
]

[SubstitutionMacro = “SubstitutionMacro”]



I
[SubstitutionMacro = “substitution macro”]

Mendelson3.2(f)Base

proo

Mendelson3.2(f)Base "= AcAx.P([S'F [ [S5/' > [ [t+0] £ [t] ] ;]
[ EqualSymmetryRuler> [ [t+0] £ [t] ] ] > [t2 [t40] ] ]:[ [ [
[t [t40] 1] > [0& [0F+0] ]

SubstitutionMacro@ [t] ] @0] >
] 11,po;0)]
Mendelson3.2(f)Base *5' S+ [0 2 [0+0] ]]

X

[
[
[
]
[
[Mendelson3.2(f)Base > “Mendelson3.2(f)Base”]
[

Mendelson3.2(f)Base X “mendelson three two f base”]

Mendelson3.2(f)Indu

M ndelson32(f)Indungf)\c)\x7?([S’}— (82> [ [t2 [0+ [t]]] =
(V& [[OF[E] /] )] ] 086> [[04+[t]] = i

1 1; [[[Weakeningb[[0—5—[’&']]%[[04—['&]]

O+ [£] ] )= [[0F[t]]=[[0+[t]]']

. i
]]]]D[[.fg[oir[f]]]=’>[.[.0Jr[f’}}
> [ 2 [0+ [E] ] ] > [VE2 [0+ [V]]] ]
[Mendelson3.2(f)Indu *2° S+ [ [t £ [0+ [£] ] ] = [V

tex

[Mendelson3.2(f)Indu = “Mendelson3.2(f)Indu”]

[Mendelson3.2(f)Indu X “endelson three two f induction”)

Mendelson3.2(f)

proof

A P([S'F | [Mendelson3 2(f)Base> [0£ [040
l; [[Mendelson32()1ndu>>[.[ [0 [t] ] ] = [¥& [0+ [T]
] 1115 [ [ [InductionMacros> [0= [04+0] ] ] > [ [t= [0+ [t] ] ]
='>[t—[0+[f']]}]]>>[f£[0+[ t] 111111 posc)

[Mendelson3.2(f) "3 '+ [t £ [04 [t] ] ]]
[Mendelson3.2(f) ¥ “Mendelson3.2(f)”]

[Mendelson3.2(f) " —
] ]
]



