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tssc Cep & CgCpd

¢1: Cgp —-ECp ¢ mix, Prop
w2 : Cp (CB¢ —EgCsp (]5) Nec Cpg
w3 : Cp (CB¢ —EgCsg ¢) —Cg ¢ -CpCpg ¢ induction of CK
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tssc Cep & CgCpd

¢1: Cgp —-ECp ¢ mix, Prop
w2 : Cp (CB¢ —EgCsp (]5) Nec Cpg
w3 : Cp (CB¢ —EgCsg ¢) —Cg ¢ -CpCpg ¢ induction of CK
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Ex. 2.37.1

@1
w2 !
@3 .

P4

@5 .

¥6

tssc Cpgp < CpCp¢

Cg¢p —EBCp ¢ mix, Prop
Cs (CB¢ —EgCsp (]5) Nec Cpg
Cs (CB¢ —EgCsg ¢) —Cg ¢ -CpCpg ¢ induction of CK

:Cg ¢ -CsCp ¢ MP2,3
CsCg ¢ —»Cp ¢ mix, Prop

:Cg ¢ «CsCp ¢ Prop
O
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Fssc "Cpp & Ky-Cp¢

p1:Kg=Cgp > —-Cp ¢ axiom T
w2 : Cg ¢ &K,Cpop 2.37.3
¢3: = Cg ¢ > — KyCpg Prop2
¢4 7 KaCpp— - Cp ¢ Prop2
(77 Ky (—| KaCB¢_> - CB (]5) Nec for K, 4

@6 : Ka (—| KaCB¢—> - CB ¢) —>Ka - KaCB¢_)Ka - CB ¢ ax. K for Ka
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Fssc "Cpp & Ky-Cp¢

p1:Kg=Cgp > —-Cp ¢ axiom T
w2 : Cg ¢ &K,Cpop 2.37.3
p3: = Cg ¢ — - KyCpop Prop 2
©4 ﬂKaCB(ﬁ—)—!CBgﬁ Prop 2
¢s5 : Ka (= KaCgop— — Cp ) Nec for K, 4
ve : Ka (m KaCgp— = Cg ¢) oKy = KaCgp—Kys =~ Cg ¢ ax. K for K,
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Fssc "Cpp & Ky-Cp¢

p1:Kg=Cgp > —-Cp ¢ axiom T
w2 : Cg ¢ &K,Cpop 2.37.3
p3: = Cg ¢ — - KyCpop Prop 2
©4 ﬂKaCB(ﬁ—)—!CBgﬁ Prop 2
¢s5 : Ka (= KaCgop— — Cp ) Nec for K, 4
ve : Ka (m KaCgp— = Cg ¢) oKy = KaCgp—Kys =~ Cg ¢ ax. K for K,
w7 Kg = K3Cgop—K; = Cp ¢ MP5,6
g : — KaCgp— K, =~ K,Cgo axiom 5
w9 : — Cgp—K, - Cgop HS3,8,7
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Fssc "Cpp & Cp-Cp¢
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wo: = Cg ¢ — Ky— Cgo 2.37.4, Prop, a’ € B
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Hint: + (¢ > Y)A (X > y) 2> (@pAX > Y AYy) & Ex. 2.18.2.

Proposition (2)

+rEgCg ¢ — Eg¢, where n € N

Group Notions of Know



Group Notions of Knowledge
[e]e]e]ele] lele]

2.37.5

tssc Ced — Ka, --+ Ka,¢ where {aj}j,) € B

Proposition (1)

Fo >y =+Eg ¢ 5Eg ¥
Hint: + (¢ > Y)A (X > y) 2> (@pAX > Y AYy) & Ex. 2.18.2.

Proposition (2)

+rEgCg ¢ — Eg¢, where n € N
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FEfp — Ka, -+ Ka,¢  where {aj}j; € B
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Proposition (2)
(€]
CB(]) - ¢= EBCB¢ — EB¢
HS
Cg¢p — EgCpop = Cp¢p — Ego
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¢1: Cpp —»EgCp ¢ mix, Prop
¢2 : EgCpop— Ep Cpg Prop
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tssc Cpdp — Cp ¢
(<)

¢1: Cpp —»EgCp ¢

¢2 : EgCpop— Ep Cpg

w3 : Cgp — Ep Cpo

¢4 . Cp (Cpp — Ep Cp¢)
¢s5: Cpp — Cp Cp¢

s : Cgp— ¢
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¢1: Cpp —»EpCp ¢ mix, Prop
¢2 : EgCpop— Ep Cpg Prop
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FKD D’

@11 ~Ba(pA—9g)

for Belief
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axiom D
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Axiom D : =B, (¢ A —¢)
Axiom D’ : Ba¢p — —Ba—¢

Axioms D, D’ are equivalent with respect to K

FKD D’

w1 —B; (¢ A —|¢) axiom D
w21 =By (¢ A—¢p) = = (Ba ¢A By —¢p) 2.18.4, Prop
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Axiom D : =B, (¢ A —¢)
Axiom D’ : Ba¢p — —Ba—¢

Axioms D, D’ are equivalent with respect to K

FKD D’
w1 —B; (¢ A —|¢) axiom D
w21 =By (¢ A—¢p) = = (Ba ¢A By —¢p) 2.18.4, Prop
@3 Bap —» =By—¢ MP 1,2, Prop
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Ex. 2.39 Cont'd

Fk+p D

¢1: Bagp — =By—¢ axiom D’
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Ex. 2.39 Cont'd

Fk+p D

¢1: Bagp = —Ba¢ axiom D’
@2 : = (Ba¢p A Ba—¢) Prop 1
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Ex. 2.39 Cont'd

Fk+p D
¢1: Bap — —By—¢ axiom D’
@2 : 1 (Bagp A Ba—¢) Prop 1
@31 = (Bap A Ba=gp) — —Ba (¢ A =) axiom K", Prop
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Ex. 2.39 Cont'd

Fk+p D
¢1: Bap — —By—¢ axiom D’
@2 : 1 (Bagp A Ba—¢) Prop 1
@31 = (Bap A Ba=gp) — —Ba (¢ A =) axiom K", Prop
@4 ~Ba (¢ A —g) MP 3,4
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1. ¢ > =By ¢ axiom T, Prop
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According to 2.39, it is sufficient to show that

FT D’

1. ¢ > =By ¢ axiom T, Prop
w2:By¢p— ¢ axiom T
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I-TD

According to 2.39, it is sufficient to show that

kT D’
1. ¢ > =By ¢ axiom T, Prop
w2:By¢p— ¢ axiom T
w3:Bs ¢ — - By ¢ HS1,2
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Ex. 2.40 Contd

¥Kp T

tkp T=
KDE T=

YVMeKD MET
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FkD45 —'Ba (¢ A = Bag)

01: 7 (BagA By =By ¢p) > = By (A= By ¢p) axiom K", Prop
@2: (Ba¢p— Bz~ Ba¢p) > —(BapA Ba = Ba ¢) Prop
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FkD45 —'Ba (¢ A = Bag)

o1: 2 (Ba¢pA By =By ¢) > = By (A=~ By ¢) axiom K”, Prop
@2: (Ba¢p— Bz~ Ba¢p) > —(BapA Ba = Ba ¢) Prop
(,03(Ba¢_)_|Ba_|Ba¢)_>_|Ba(¢/\_|Ba¢) HS1,2
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FkD45 —'Ba (¢ A = Bag)

01: 7 (BagA By =By ¢p) > = By (A= By ¢p) axiom K", Prop

@2: (Ba¢p— Bz~ Ba¢p) > —(BapA Ba = Ba ¢) Prop
(,03(Ba¢_)_|Ba_|Ba¢)_>_|Ba(¢/\_|Ba¢) HS1,2
w4 : Ba ¢ »B3Bs ¢ axiom 4
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FkD45 —'Ba (¢ A = Bag)

01: 7 (BagA By =By ¢p) > = By (A= By ¢p) axiom K", Prop

@2: (Ba¢p— Bz~ Ba¢p) > —(BapA Ba = Ba ¢) Prop
w3: (Bap—>-B3-Bap) > Ba(pA—-Byop) HS1,2
w4 : Ba ¢ »B3Bs ¢ axiom 4
w5 :BaBy; ¢ —» =By = By ¢ axiom D’
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FkD45 —'Ba (¢ A = Bag)

01: 7 (BagA By =By ¢p) > = By (A= By ¢p) axiom K", Prop

@2: (Ba¢p— Bz~ Ba¢p) > —(BapA Ba = Ba ¢) Prop
w3: (Bap = BaBap) >~ Ba(pA—Bao) HS1,2
w4 : Ba ¢ »B3Bs ¢ axiom 4
w5 :BaBy; ¢ —» =By = By ¢ axiom D’
we:Ba¢p— By~ By ¢ HS5,6
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O0000e

FkD45 —'Ba (¢ A = Bag)

01: 7 (BagA By =By ¢p) > = By (A= By ¢p) axiom K", Prop

¢2: (Bap = Ba~Bap) > —(Bapr Ba = Bag) Prop
w3: (Bap—> By = Byp) > =By (pA— By o) HS1,2
w4 : Ba ¢ »B3Bs ¢ axiom 4
w5 :BaBy; ¢ —» =By = By ¢ axiom D’
we:Ba¢p— By~ By ¢ HS 5,6
(,072—|Ba(¢/\—|Ba¢) MP 6,3
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