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u=QyD x=oWv=O
|@=Q=iT}OQB

|UOvyt |xOmWv=O

5 |xQ=tWh}rmD pLx=Q

sHvBVN@

=ypt=a lQDWt |}=v=O
Common Knowledge of Agents

|L} QWD » |r}rLD |=yxr�Ut ♦

Cr=L 12 R= |m} QO Ov=wD|t =}vO "O} Q}o@ Q_v QO (common knowledge) lQDWt |}=v=O x@ xHwD =@ =Q Q} R C}akwt “1
OQi |=yCr=L Ov=wD|t A1 pt=a %“Ag = {A1, A2, A3}” OQ=O OwHw pt=a xU "OW=@ xDW=O Q=Qk S = {1, 2, 3, . . . ,12}
5 R= ’OwW R}=tDt 4 w 3 R= Ov=wD|t 2 w 1” OyO R}}tD CiH CiH =Q =yCr=L Ov=wD|t A2 pt=a &OyO R}}tD GwR |=yCr=L R= =Q
R}=tDt 6 w 5 ’4 R= Ov=wD|t 3 w 2 ’1” OyO R}}tD =DxU =DxU =Q =yCr=L Ov=wD|t A3 pt=a xm |r=L QO &“?}DQD u}ty x@ w ’6 w

"“?}DQD u}ty x@ w ’9 w 8 ’7 R= ’OwW

"O}U} wv@ =Q OwW|t =kr= S |wQ pt=a xU u}= l =QO= ‘@=wD \UwD xm |=yR=Qi= “hr=”
s = 1 =}vO |ak=w Cr=L xm O}vm ZQi w O} Q}o@ Q_v QO =Q E2 = {1, 2, 3, 4} w E1 = {1, 2, 3} |=yOt=W}B ’p=L

"OW=@
#Ovv=O|t =Q E2 w E1 |=yOt=W}B =ypt=a s=Om “?”

#OvDUy (self-evident) x=woOwN =ypt=a |xty |=Q@ E2 w E1 |=yOt=W}B =}; “G”
xU Qy u=}t #CU}J ’CU= A3 w A2 u=}t lQDWt |}=v=O xm “xD}r=v}OQ=m st}v|t =@ Ot=W}B ’|va}” Ot=W}B u} QDlJwm “O”

#Qw]xJ’pt=a

M»»»U=B

s} Q=O “hr=”

PA1 = {{1, 3, 5, 7, 9, 11}, {2, 4, 6, 8, 10, 12}}

PA2 = {{1, 2}, {3, 4}, {5, 6}, {7, 8}, {9, 10}, {11, 12}}

PA3 = {{1, 2, 3}, {4, 5, 6}, {7, 8, 9}, {10, 11, 12}}

"OvDU}v swrat A1 pt=a |=Q@ E2 =} E1 |=yOt=W}B R= l}I}y “?”
=Q} R ’OvDUy swrat A2 pt=a |=Q@ E2 w E1 |=yOt=W}B wO Qy

{1, 2} ⊆ E1, {1, 2} ⊆ E2.

=Q} R ’OvDUy swrat A3 pt=a |=Q@ E2 w E1 |=yOt=W}B wO Qy

{1, 2, 3} ⊆ E1, {1, 2, 3} ⊆ E2.

"OvDU}v x=woOwN A1 pt=a |=Q@ E2 =} E1 |=yOt=W}B R= l}I}y “G”
"{1, 2} ∪ {3, 4} = E2 =Q} R ’CU= x=woOwN A2 pt=a |=Q@ E2 Ot=W}B =yvD
"{1, 2, 3} = E1 =Q} R ’CU= x=woOwN A3 pt=a |=Q@ E1 Ot=W}B =yvD
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|D}Y=N u}vJ xm CU= |Ot=W}B u} QDlJwm w CU= A3 w A2 u}@ lQDWt |}=v=O E = {1, 2, 3, 4, 5, 6} Ot=W}B “O”
"OQ=O

u}vJ xm CU= |Ot=W}B u} QDlJwm w CU= pt=a xU u}@ lQDWt |}=v=O E′ = {1, 2, 3, . . . ,12} = S Ot=W}B
"OQ=O |D}Y=N

�

"O} Q}o@ Q_v QO D w C ’B ’A pt=a Q=yJ |=Q@ =Q Q} R C}akwt “2

x=ov =@ Ov=wD|t =t= ’Ov=O|tv =Q VOwN xqm nvQ pt=a Qy "“OW=@ O}iU =} x=}U Ov=wD|t xm ” OvQ=O QU Q@ =Q |}=yxqm =ypt=a u}=
C w B |=ypt=a xqmnvQ Ov=wD|t D pt=a ’p=Ft |=Q@ "Ovm xOy=Wt =Q Ov}@|t =Q =yv; xm |}=ypt=a xqmnvQ ’wQx@ wQ x@ uOQm
l} u}= "Ovm xOy=Wt =Q =ypt=a Q}=U xqm nvQ Ov=wD|tv A pt=a ’p=Ft |=Q@ "Ovv}@@ =Q Q=w}O CWB Ovv=wD|tv =ypt=a "Ov}@@ =Q
QO xOWxO=O u=Wv ?}DQD x@ =ypt=a “3” ’OvDUy x=}U =} O}iU =yxqm “2” ’OQ=O OwHw pt=a Q=yJ “1” xm CU= lQDWt |}=v=O

"CU= O}iU xqm wO w x=}U xqm wO “4” w ’“Q=w}O pt=W” Ov=xDiQo Q=Qk jwi pmW

"O}U} wv@ =Q =}vO umtt |=yCr=L R= S |xawtHt “hr=”
"O}U} wv@ =Q OwW|t =kr= S |wQ Q@ pt=a Q=yJ u}= l =QO= ‘@=wD \UwD xm ℘D w ℘C ’℘B ’℘A |=yR=Qi= “?”

w CU}J D pt=a MU=B "Q}N =} Ov=O|t =QVyqmnvQ w= =}; xm OUQB|t D pt=a R= ’|vwQ}@ Q_=vl} xm O}vm ZQi p=L “G”
#=QJ

"Q}N =} Ov=O|t =Q Vyqm nvQ w= =}; xm OUQB|t C pt=a R= Q_=v ’OvO}vW =Q D pt=a MU=B =ypt=a |xty xmv}= R= TB “O”
#=QJ w CU}J “CU= xOW pY=L (interactive thinking) |rt=aD QmiD j} Q] R= xm ” C pt=a MU=B

M»»»U=B

%CU= pt=a Q=yJ |=yxqm |=Q@ =ynvQ umtt C=@}mQD ’=}vO umtt |=yCr=L “hr=”

S = {(bbbb), (bbbw), (bbwb), (bwbb), (wbbb), (bbww), (bwbw), (bwwb),

(wwbb), (wbwb), (wbbw), (bwww), (wbww), (wwbw), (wwwb), (wwww)}.

"℘A = {S}TB ’Ov}@@ =Q |Qo}OTm I}y xqm Ov=wD|tv A pt=a “?”
"℘B = {S}TB ’Ov}@@ =Q |Qo}OTm I}y xqm Ov=wD|tv sy B pt=a

u}=Q@=v@ ’Ov}@@ =Q B pt=a xqm nvQ Ov=wD|t C pt=a

℘C = {{(bbbb), (bbbw), (bbwb), (wbbb), (bbww), (wbwb), (wbbw), (wbww)},

{(bwbb), (bwbw), (bwwb), (wwbb), (bwww), (wwbw), (wwwb), (wwww)}}.

u}=Q@=v@ ’Ov}@@ =Q C w B |=ypt=a xqm nvQ Ov=wD|t D pt=a

℘D = {{(bbbb), (bbbw), (wbbb), (wbbw)}, {(bbwb), (bbww), (wbwb), (wbww)},

{(bwbb), (bwbw), (wwbb), (wwbw)}, {(bwwb), (bwww), (wwwb), (wwww)}}.
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u}= xJv; w “Ov=xOW xDWwv x=}U CQwYx@ =}vO umtt |=yCr=L” Ov}@|t xJv; ?}mQD =Q} R ’OyO|t ‹Q}N› MU=B D pt=a “G”
%R= CU= CQ=@a ’“Ov=xOW xDWwv Q=O\NQ} R CQwYx@ =}vO umtt |=yCr=L” Ov=O|t ‹lQDWt |}=v=O› u=wvax@ pt=a

℘D = {{(bbbb), (bbbw), (wbbb), (wbbw)}, {(bbwb), (bbww), (wbwb), (wbww)},

{(bwbb), (bwbw), (wwbb), (wwbw)}, {(bwwb), (bwww), (wwwb), (wwww)}}.

"OwW p�=k R}=tD (wwbb) w (bwbw) |=yCr=L u}@ Ov=wD|tv D pt=a
xJv; ’“Ov=xOW xDWwv x=}U CQwYx@ =}vO umtt |=yCr=L” Ov}@|t xJv; x@ xHwD =@ =Q} R ’OyO|t ‹xr@› MU=B C pt=a “O”
pt=a MU=B R=TB xJv; w “Ov=xOW xDWwv Q=O\NQ} R CQwYx@ =}vO umtt |=yCr=L” Ov=O|t x}rw= lQDWt |}=v=O u=wvax@

p�=k R}=tD =}vO |ak=w |=yCr=L u}@ Ov=wD|tv ’“Ov=xOW xDWwv VwoQ=yJ pN=O =}vO umtt |=yCr=L” CU= xDUv=O D
|va} ’OvDUy umtt Ovm|t Qmi xm |Dr=L wO Qy QO =t= ’OwW

((bwbw), (wwbb))

%CU= x=}U w= xqm nvQ

℘C = {{(bbbb), (bbbw), (bbwb), (wbbb), (bbww), (wbwb), (wbbw), (wbww)},

{(bwbb), (bwbw) , (bwwb), (wwbb) , (bwww), (wwbw), (wwwb), (wwww)}}.

�
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