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BAERT

FE EIXTTRZAT . LA H R B S — R THM MR THE 7 3. (HE I _EIRE
i, AEENERETERA A, LR XiE—~ AR — B LCRE AR E Y ik
A, BT RZEHARIE B IR FEE, KA JLIRIE KR SRR RIS 1 XA A 43X
MRS, FRECRE AL X RAGERARNIE "2 RIZE 4L T RIFRA Y
ILIPRRAAHICEER AR, ANRIEA S, I SO BB 88 TR At — Tt
JEHRTTEZ TEENA AT R 1 R, sk X R R B BT Y o (HF TR
SOFBAE RS, BRI . FFEREZ T, BAERIBIIE X 2] T IARI
SR T RMERE, B BIEHATIT TR RRAR T IARIE I P R 16 = il
T AFANME S, SCRIERAEHAB T TR B RERIE #0418, (RS2 K. &
— 5, BAMUEE L F R IR L T, EREG TR MIEARIE" A T TR, ok
EoRe BMUESGE T Fres il

1 5%

B R BRI S TIXMe— B e s At (BRSO M)

o H—A 1000 AWIIHRERE T —AN B Lo A8 REAZP F LA IEK G TR 6950
&, LR e At X5, B, WATFNAZRGE A S L AR RE, &
ik BT, W FAABIEMT T X T A TRFGME, RFRELZMHOAE
TTHFREFAEMATH) F AT, LA AMERBX—1FF. A ARZLE R
HFARGEM, BPH ALIiE LA AT,

o JE:CRGIMAIGH A B R AT 09 kiR i I 094 AT 298, HRBUA A = B R ATy,

o I 1000 B R, A 100 ANIERREE GG AT 900 AMZEIRAF 6 Ao By RATR B5F Rfnil iX
— %t F, BARMNENARGER B G T4 999 N RBFR &,

e A—XR, —ABERMHNSIREAFTTXES, FHLKRFT HRMOEE £—ABRE,
ShRA ) ERIRARET A RAFBAG M T 2R TR EH L RHEL, &
RE R A BT RE) TIREAE: AR I AR, A8 B R KA LR Y
ARLAKEFTIHR, X— AT HaxtX—3k = EH L Hmk?

o WA EIFI, X TEIANAFM, AAMNEMEELGHE, 22EMNIPLE T BRKMREH

Eo

fRFE 1 A% RETASK L, BHAINRFIF LA RAEATHGE L. ZR, HEFHAA
AR A B I E P A BRI A, AP 3h4eid X — B
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B2 100 RZ 5, MIAMBERBEOBRAARZT, X2 THAMe43s . 48 BE=
FEhH n ANBEREFEGELRK, RAARGERDIEZIENE n X, TA n NERE
HERMMEE Fo X—pMRE @A iEiEm, JEATA2T ILH F.

RWAREEREZ T & ARAER, A2 EX iy, (5 REREE L8R Y
I, FATH B LA RIS 85 VA R SR R ORI A T X R X 2 Ak

2 AEE

2.1 Wi HREABHEA

AT 4R

INHIKEA 4 (Epistemic modal logic) JEMABHIY—A T4, R ITHIFE%FAIN
R RHE IR — MEAREIR K, o MR, IR — AR A o 2
1. W a Bife P ke R, XTSRRI p. Kap IR a MEGTE piX— a8, i
AR K 7555

Bl 1 I, o ARGE p WAKIEAE p, FIRN —Koep A =Ko mpo

Bl 2: Kep 2 — i, a MEX—NNERR N KKap, Bla AEHCHIE p

2.2 BEARH

ORI ABA R TR, PR A NRHE.)
RN MBERT GO B IER), A A LI LGN X NS ATNE R, (=
SRS A PR E I B AR R SR F B AT

AN EE (Distribution axiom): U5 o FHEMM p, tHAHGE p REHEH ¢, B4 o LAE
qo
Kap/\Ka(p:> Q) = Ky (1)

XEN @ XD NAEFIR, AEAEE R FREE T, RATRT B 2 I Al 7Y 32 A 4 T
ARSI, A TANEAEE AW 52, WIIRIMTIATTRELL o FEE ZH(E
Eo H“D A7 KRR —AMERRIEARAE ., RIE A FREY Bk E s
“Distribute” S k] —L&,

BRI (Necessitation rule): QI p BARIY (FIAKELY) . B4 a BEME po
TEERAR, ORI IR p NEL 54 o BERE p. BN, 4T LR
PB4 P A S 2 1742022 4 4 F 27 FI E BRI T 77 fr i,
NEL. (BRI RS RN A, A, AR AR A
G, —JTH L R — AR AR TS, AT ST
SEBRIA T — A BAPERU, IR ATRURIRA I, B4 K 4 R R P
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SAERIA . EER AR, 75— Len] RER R R A KRB 42 B DY B AR
RPN R, A2 B NIA—E N T e TF, U AR i H
AT FRA R AT REFAER . PUHEA U IS TE R E X — e 5L, FFH Rl RfE X
LAt B o HRRIIES A KE 42 BN, AR RIS A AR I R A B i
B AT, AN IRIT 1B

NS ESAH (Knowledge or truth axiom): W a 51 p, 4 p —ENE.
K,p = »p (2)
R ME AT SRR AR, B TS (SR "5 YEE R TR
AP e AT LG — i, B e 24809 R AR ENTESCT, JRIA
RE“RHIE"— BRI AL, ROAXIF R, LU Bap IXMC5RER o M p. (H
& Bap MIARREHEDS po HIAKIE AL, “ME" LA HIE &2 (Doxastic logic) KA
G T, I H AL T HE

p = ~Kip) (3)

RIAnSR—A el p HE, WIRATARERLE p A, BIFRATARE AR B IR I AL
ERHHE A (Positive introspection axiom): a HEME CALET 4o
K.,p = K. (K,p) (4)
EFE, Al ES e, B o AELEMAHITE B CArATER S
_'Ka<Kap) = Yy Y (5)
il H4 /A (Negative introspection axiom): o HlIEfthH O AFET 4.
—|Kap = Ka(_\ ap) (6)
ERE, el HAER A, B o HHEMRFHE B CAAER
_'Ka(_' ap) = Kap (7)
X AN B — DR A RERE X H O RN T a04e 5 WERAAFIE FELE AN,
I—E R EWNAFE, MAE—IEER. MRBMEESEZIECE T B O HSLRE
LeRIH . T, SRR, HYEACRAITE B COAREX A, AR fh—E 25

H O HSRAERX 45 (R EATRE, KB a2 b 3T k%K. %
TIX— R/, AR R 43T R TR B9 B hidt— 2B PFik .
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2.3 BRI

(R RTHERED) 2 367 40h)

bR T K G20, A THRIREEIIRN Eq, Ca, Do I8F5AF, 720 mA TR
G HHAEHIE (Mutual Knowledge, —i General Knowledge), FiX (Common Knowledge)
oA (Distributed Knowledge) o /FAZ NX = MESPLTAHA, (HEA4 RS # X
sk, RN 2SI . BT HCEFEIFAEE, SUSTE R A05R S04 TR

X o p, Common Knowledge Cop KRHHA G HHIFITA NAMUFHIE R p, EFITE
‘A NEFIE G 7, JF HALRIE A NEHIE A AEAE G p, Wik E R T .
X FATBAAFAR A RN, BEREHA 2 BT 48 i . 11 Mutual Knowledge
Eap WAUERRFTA NEHTE A p, (HREARFINLA N Z G FIE M p. Distributed
Knowledge I 51X —F AKXl BRI R [F A HTRHAR T2 A% HRYATR,
REHE I HY A58

AILABE I FIEACRE N Ee 5 Cq:

Eep< \ Kip,  Cepe \E'p, E'p=E(E""p) (8)
i€eG =0
11 XK G ATFEFRG p, T4 Cop SENEL, Eop MSKHNEL MGk
G N AL T A p, IBAMAURSE Eep 7o FEH, BB S RGN AT
HERI BT ARG p”) RS Be(Eep), HATCHERSE Cape

Bl 2. IEAHE G PR a, ATFHEFRMATE p, IBAEEAL CoKaps MFRAHATEE
A NERIILAS, A AR p #sy T —4> Common Knowledge, Rl CoEep AIHEH]
CGpo

% 3:  Distributed knowledge FJ—HAIE] o X TP NHHEA G = {a,b} T,
Kbp A Ka(p = Q) = Da,bq (9)

XFRMAR b KE p (RAEARIZEAY A HE, W p —ENF), 1 o AIE p BEHEH g,
WAXTT a,b AEHIRER G T WA o, b FIRHRMASE G . sLRERIE ¢- Flan, W
FUNTRGEF X A AN (), /NFERIEANRGIH X A AR, A8 T R R IR T4
LR (0= @ XT/NEM/NELRAYERRINTS . FHXWAME SRR HT H 24
EER (@) (HEMAMKEHCHER, FHARMIHHERNTN Hadk b ERX 45,

Bl 4. BAK, WERBHMAREN NEATFE A AR (Bl CoK.p 5 CeKy(p = q)) .
HE 23T 52 TR RHMATT &, JH4EH Distributed knowledge 4 i% & Common knowl-
edge (ZZ[] CGq)o

2022 FEHTF <|5|> RIEB: 2022 4£5 A 4 H
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3 Iagh

3.1 JANEE SR SR ARAE

(R ETHEREN)
515 TRy REE — R R 4T (Induction puzzles) . JAZN kIR — 875 ZH HNTE
SRR 22 A BB A o RN R RII A S AT IR

L A NEMEGE R4 BV, I HORRERRITE T A A 40 BRI, 1X 2 —1> Common
Knowledge,

2. A NHRHER T HMAREE, EXRTAE CRE SRR S . XB2—4
Common Knowledge. #l4l, &1 AHSRER 2 H A ARIIRIEHE ., (HARIEMATE SR
HREG G, [ R BR A T A5 B SN A A SRR B CIRIE B . HRZAPHERX — 5o

3. (FREEIE AR S S m A LM EL ., FHACH Common Knowledge. #1411, frA A#B
BEALES RZAAANBSR, FHAERR AREX K. TANN, EFEFAZ
MBS, (BRI F BT BRI EERAZAN, A5 B AR
L AIRER

3.2 B RN : Common Knowledge W) Jj&

AR BT 2R P R LA R P D T )

FERRME TAHARUREOE &2 5 FATRTEAR FIARIZ 5 B AR SR AR A 5 |55 e Y (R
FAHE . AMRE AT EATHEARRE A7 Mutual Knowledge (LARHEIEHN MK) #eft
7 Common Knowledge (LLNEICH CK), iXul /2 Frig iy BrafE e ot~

FARCE EFrA NRRHAN G, HrpgiRIE N RIC N He 2 n =2/, B EA
PRI A 85 B 4, 5, AT B ARRATE B EA BRI A, HMb A S S RE . R IE(S),
MK S T4 ANHRAIE R Al

Ki(je HHANK;(i€e HYA(VYme G\ H,K,,(i,j€ H) = FEg(@pe€H) (10)

AT EG (3p € H) 184 n Bir MK B2, 4,7 #ANBERE 53— BE ARG Y A2 A5 RHE— B

MK, FH i, #AMER CEAREARE. BT20F D AAHE ) MK, — MK
N A

-K;(K;(3pe H) = -K;(Eq(@peH) = -E}((3pcH) (11)

Yono=3 N, B EA=DERIERER 47, k. IR MK 4907 HEXT H

2022 FEHTF <|6|> RIEB: 2022 4£5 A 4 H
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MK i, Mo T @ A EIABIRIEEA, For.

( A Ko (K, (as € H)))

{a1,a2,a3}={i,5,k}

AN(Yme G\ H,K,,(Ec(3pe H))) = EGpecH)

(12)

ERFEFEH, 4, 5, k #ABERE M1 = N Z Ry 7B SN AR A HE B MK 50T 4,
i B CAHTTRERAREIREE, B A et iRal ERL @ BIBASHT 7. 7 il h B CA T REZAR
THRES, B § U0 kB AREA ORI BT j 2AR—Fr MK. BESR « o8 j A
FIREAIAR B MK, A2 ¢ A AR —Fr MK. [Hit, =Fr MK A7

-Ki(Kj(Ec(3pe H))) = -K;(EiZ(GpeH) = -Ei(IpecH) (13)

PARLZEAE, AT LAALE, R E EA n MEIRIEIN, AB2X TR EHE G, BA%E
A NERFIIE S EARIRREN, (HR2X M REZ HAEZ n — 1 B MK. MRfEE L(8), CK
WIRTCHT B MK, 1M1 & B Rs RECEINRA R R, EIMRE RIFEM S A RIRE
NZHT, “ B AR AR CK. MAFERIX R, # MK #4817 CK,
AR RUHERAF LA T o

W2, At 7id CK A RELLAERIAR LABEFTHE? 1K 02 TR R M H A A4 T
AAFHRIER, FILE e RE H A AT EREAE S Lhn =2 WEIUON], AR
HIRLA, M TIARIE n= 2.

Lo i A E CERRE (n, =1), 82 i RN § BRIV ZIRIREE, § TiEfE
J H O 2R (nij =1) IBEVEARN (nij =0), E&] K%Q%o
2. A BB CREIREE (n, =2), T4 i fiaBIAy j LR S B O .

3. A 4,7 #E BN, 165 B ESREBE I X T A A AR — ISR A H C 2 PR Y
ARE. U7, MATEARERERR B 2 IRIRIS IR RE, R0y 4, 7 IR 2 35L, R
N, SERMPER AT AR R S S S S A e .

4. NIk, 4, j HIRERANRERE H CRYIRIE NG, 2~ —RIBAAZHA, WA,

XTI A TR AR R 0, T LITEREE), (UMt — R (2T LA L BRI 0 A 75 et 4
CURBRIRMERIRIE. TSRS — N ARSI CRAIRIG, IE FLSAE Al E SRR
B EHE = AN H

By([H|=n—1ABy(|[H| =n—=2ABs(--By(|H|=0))--)) (14)
FHRAT B XS ZoR I AEH L. mital JS B EAREREIAAR CK i, Hrbh

B2 [H| = 0 ZTCIES AR, FOS—HEIRIEARES D ANEHn -1 1A
FITEEE n D AFTRER ZIAHORARIRNG , MR RITE B CRIRISEE (H2— BB EA IR
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NBECH CK, B2 EHG5ARIZE A EAL. WA AR B R ARIRN . Mt RnE A
COERIRIFF AR, FFHXWRE 1 CKo HRZFEAIE “RBNE RN, s KBS AT
2, RXGE 1 H = 1,2,..., EEERENAREGSRE CEIRIEREE, MFE
BN B B2 RIRK MR A 5.

KT CK HARH MK EHIEA MRS R FF R SEATTH 2 CK,
A2 A NAE B EEEA AT R RAR 2D MTAROSUZ R FHANE ZEE A T3 (—Fir MK),
BARFAEFEAITII IO MR, RO RZARIE HA RS HIEZEE AT, A AN
EEZCATYMARTE . XF 6, =T R ARRE MK #2 I, o KR HIER e 27500

3.3 HAd AP Gk 451
B T BIE PR S, AR DRARE A, R T e T Rk

Je#Z¥B (Muddy Children Puzzle)¥l: #—#63FARMLIL, L HLFTF T H
Mo R R FEANTETAAEA B LA IR R T4, HAEFHOTH. FERTMN
89 £ IR B —de, SF BRI T AR R T, KB HIFA 1 A,
HFH—ANK, AABTHBRARGEFTRAEINEE R BEZFINELA SR DL
#, RAEIPEF) U, BERRAZFMNEEE R
BAK, SXAEIR IS SEEARNE MR 2 HEN . RS KRB EMIZ SN ERIX R .

HE & H1E %S (The King’s Wise Men Hat Puzzle): M7, #—12 8 EHF &
— LR SRR, kAT 2EARBAHZAA, THABITHE kL E L P —AE
AR o B EFAATH LR, REARMNERL—TAE F. BFAOES5HEERF. R
Ja, B I rRer, bt s R LemAANETRE, L FEmEAT
G TME. B LI RN, ZMBTFESA-—MEEHNE T, FEATRA 1,23 M
KEMEF. AILER, ERAEHIEATHE FRE, ERERARGMI. FitEE
B, HAVRAE AR Z R, BXAR XN EZAARANFG. T THA, P4
ANIEAHILBLE THA T FHME. AR LM AE L foil 492
XA E TR B B e RO 1,2,3 BT a0 . 2 SR LN
ZAAET, XA MR B, TR A X — A kRS S & E
SEAEH . AN R A R R TR, LA SRS A S AT N ) R S, 1R
AW EE —FIXEN 4 MR, BATESHRIIRE AT AL Bk T

BEMERE: ABEZGFHE T, ALEBAG, BEAL R TFTRXERA, &
P RICE ZAAP Bl =R, HIFRNE LA ZTNERF A WG] F. 5 Ik
VA LIRSS AR T B 23— AR, Rk B FOMRE, AT A
W R Ail, T E KNS SAABR, PRk EETORE, REAT AL AT
o RJE E B E IR, A2 RS BIR T, R Rk EBTFARE, R IR
B2k IEIE, B F) R de AT ke i 0 2
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T A A g i B R B RT SR A %&ﬁﬁiﬁﬂ%ﬁﬂ%mﬂ%oﬁﬁm
= TR R E 5 SR w R rh e 2= 0 — TR R 7 2 i o X i
FREATAT LAE AR B N RIIE ™ 2 —Fh R

BFiEEMAE T RY: RAHEA—BABRLEBEERCEB T, AL EH LI ANIEFRE
HETRE A T BAAAZE LD AT O T FHE G B, A2 RAE AT A Ao d
RAHAVRE AL FE XIS AT AL R B 24T T H EA479, A KRARKG1F3) B A%,

1. ARARG R (e —4F) Sk A 5] 69 3508 F 40 4018 F 40

2. BAFE N — AN, KRG FAE R eGE $

3. dw BT EA AVLAE, AR Lde RARA B 09 AR FHOL LR T, SRR B A R
Foruid ok, RZ WM AR B9 L LN F o

4. Je BT BHAFARTGHERN T, A X HRAREIE TR E At AR R0

FEMIERPE B vl TR FL XA A ZLOE L g skoRk iR, BE
%E@E%L@m% GG BB KB TR E B RRY A 1X— K5
BREHERE TR, RAUFAARNGEEETE, REFIEMRELHN R, B
ZHMIR, AARHZ AR IXEHARITT .

4 BEHER
4.1 INHIFGPE: Facts & Opinions
WHNBHE R — R AR B itis . B HA I FIER:
Bi#E 10 &RAeid ) TR
HifR 2: K ARAE X ARA @ L6 AL,
gl A, D ERRZEIARE @A A

AMEFUIAE R A AT, R/ IATT LR TR A e (Rl AE A RS A 5 {5 &
EHRRY DO L, RIN2. 275 i B R S S MR 2 T DO - BATHrARIR S S8 h @ R B, (2
FE RS —E R EAY o BRI R S A0 A RE RN 5 BEAHERT o

BifE 10 /NEYNMRIE/ N F R,
Bt 20 /N RLE A CE A A i
g Frbh, NEUCHNEARIX N HGE R

HEL b, ZRIEHAAETEER, %Wﬁz%%ﬁﬁi%%ﬁﬁﬁ%[ Facts and Opinions,
A 5E 42 LSO B R T2 ) o AR X BEE AR A8 19 7 =0 ER T aX &, BT
B, AT EIG IR B o

2022 FEHTF <9 |> RIEB: 2022 4£5 A 4 H



15 B R R - NI 4 5 VA 4 EER

4.2 RRER: "BAME ="RHMNE"

315 AN3.357 FR A E B Bl LA AL . AIRK— DR IRR B R e SR FR 2T
FEEERT A ARFZ A ERBAECR, RIGEERNRBATE? I 2A5TPA AU
AHGE", =N BIE 17 REYNZRA Z A2 OB B X H A 5 BRI Sl i w5 s pR
B o AHRAIRTE AN Z 050, FATHE CEFEHAE A AR B FRALE A
BEAGIR(E S INAHERXEE RN RIEFER", B AEHMAFIRATIE, SR TN, 3K
TP REDS AR Bl 2 FesUE 2

FERTTE AT, BEaUfs B B B IR . T H A 2B R0 R, IR, E11E
REAFATAT . Bilan, AR NI R X E AR B A B 7 BRI AR 2 A, X tE T
KHMFE MHEATHEFM B WA BAERT 2S5, WIHEN i LR rEse. S5, W
R A AER T AR . R REAEHRE L, TRZAMR. I IH U B T Wr
/N O S0 (R 8 S

4.3 EFENL: AHE A CHE

5, (Dunning-Kruger effect) JFUASRHE —Fh B BIARMWZE . 21 ) KARATRE (&
e, HBE O AR 9B B AN ALE H SARIE”, “H5E H SARE", “AE A S
B ARIEECHE", AR ERE .

D S B g
WERLLE m
=] & %
g i
Bl 8\ &
, X
B o]
i
]
B
z o
S BWELH
&
=] 5 Kim
b=yt (ENiR+5218)
Fam il SOl
SRS b | BSFail =0 30

B 1: SRTORY A H B

AR T IS A RIS 4, FRATRIEXS T 58 2R AN S, FUAAE RIS B SRS A0
EECHE PR EAZEN AT RS (2.297), “AEE CARE p" HOAAE A
CATE p"PINGIRD BB HITE p" I AHITE p"se e tdf, FIUFERI N GIR HZIsT
HIFATH A IR RMET, IXP A ZBRAE B R RIS BT ATTHA A TR
W9, BT ECR AR AT RS, sk B G SEHE, HRE SO AN 498, X9
Agea g, Begiih oK Toik A2 BTN 2 RS O a2 2R

2022 FEHTF <| 10 |> RIEB: 2022 4£5 A 4 H
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Ah, BESRFRATX H EA R M, IBAWAFII D GRRMA L LRI 250 A
EECARGEH CAMIE p W82 Xt — N FARYMERAR, 2R AR T .

4.4 HEFSAC: B RSN

BSR4~ XA 2 B SEHE R ZRE 2R I T SN o AR A RE AR R N R 28
Hr BATRE AR — N AKGE p BRE p GEHEH ¢, AB20X A ERME NSRS ¢o B
FEBLSE AP IXARME AL, — M2, RSHRRIE A RER 1 MIEA S BEERBUZ UL, (H2 K
ZFIFARES L RIIE 256040383897895802617 /2 AN It A—— 5 IRAE X HL J T X B S 2
FATH R — TR IRBIR, XT MR AT, ARALE PR E S, w5 [Tk iE
TR AL . FEANEE SUF BIRATRES HIWH LT — MU N2 IR H
FEIXA] REF BB AL AT Al SERAT by AR 2 . AR RO LRGN T
NHES, M EANIE T JURJEAY FRENA, PO E AR X A B AHEL . If
H, MLRERIEFH3cA SRR, EERNTERA KBREM. FrildTHEANNS, A
AR P RAET NP R, RO HUE P/NP [RIEUE CRYHEIE S T

FERTEIA S S, IXAMEE R G E M o O anE ARG (R, a0 A A AR
FIRFTRIR A, B 7S =R AHE R R B CROZAE S K AR, AR A s A AR
BZFIRT, FMARGLIMICET TR fIr I, JX Rk B IR B AT & AFRaT B GAH
&, AR TR A LA R R LA B

4.5 B %&TRRE% LK

MTERERENFRIEE, EAEZESSRA BRI XEERN TR MG SRS
FIROTEOL: EEFEEAS AR (FRRZR) S0EX T ARERE (ERRZ).

L FEHDN S, X FX P A5 A e a i (E S #2 CK (Common Knowledge) |
YRV ANE T GBS Y SR RES BRI R T RE IR ANE T LA B
Brivy MK (Mutual Knowledge) o A AT RIMFIE R AT EERY, I EIX Al FErE L2
CK.,

2. & Exgmi, fEEEEEARE R CK LT (RS BASZRHER TR, A
i B ARSI C R T HER BRI R . B8, TSmOy al RESCE R BT T,
EMRREER, X BAEE. NRAHEFEMRN RS ER R, AR REE
TR R Baxikig CKo.

3. BN SIEF(FE T SR AHT, AR O IR I R 8 AT SR P 138, AR R T,
ik HEfEE MK 0, o 3% b findl p, WL Kepe Kap M8, A
Ecp, H KyEgp. BiJG b ZixC LRI, H K,Eqp, WA Eip. Bk, BHRIKRK
TEAATREIAK Cap, HEEETHABTE.
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FEfFIE A S, ERWHRAHERHIEOON . FATAT ARG By CK g2 MK. filin,
FEMURRE AT RYERIE CKs FMAIITA AFAMIE A (G i 25) g MK. 53X
FAME N A, — DX TFRUTANE CK RYEIE, (EXF AR I

4.6 ARHMERE: fREEHE

F AR T SOASE LR A BB IR o BN b B B RS R0 T H E RS, A
B HEAMERFERGFE T, st TRBHE H FBRAH A, i TR H AR, AT
KARA. F b, MIRHENET A CRBMAEBEF, T8 FERAMIE" H ZEH0E L FF
TERRYE, ESIAUICRIR) H T T o H ZE5E 4] LUR IR A A 1) 26 AL B BRI R,
MTIBAR X ELA, QRS E SR 28, BWIOE Xt R B8 EE T,
RS IR 2RI 7 E3 (L2 BARE LR LA T2 — N MR 20
A H E BB X R A TR BV AR, (HBSRE LN ERE.

FOHEFR L B ATH F AU b D NRAIAE A C T LR, fEH R
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R MRS AN TR REN B FR 2O RE AR B B, — R REE Ry N 5 HE
G RIBEEAAGE 2 5 ARE 4 AR E RIS B ARIRESHAZ A EA TR,
MM EE AR SRR, SEEACE. T2 N TR EAEEN SR, I a e
L WA EN R, BT HARAMER, ANTREA TR ARORRYHERRE

A, AR TS24 (Dynamic epistemic logic, DEL)Pl, &2 AL HE
HERSE EECHAIZEESE, BT 2 AR RRAEFAF 2 I TR OL. DEL Frifssin
AR T ANARY RGN, IO T RS, AT AT e S N TR s, DEL [y R4y
ToEAR, BB T LLEAT T .
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7 Common Knowledge (CK), Mutual Knowledge (MK) 1 Distributed Knowledge (DK),
CATITEERS SCE AR X . CK ARFERZERFITE t AUE H A AFIER AT, MK AR
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6 [k
6.1 FEHEIEL

There is an island upon which a tribe resides. The tribe consists of 1000 people, with
various eye colours. Yet, their religion forbids them to know their own eye color, or even to
discuss the topic; thus, each resident can (and does) see the eye colors of all other residents, but
has no way of discovering his or her own (there are no reflective surfaces). If a tribesperson
does discover his or her own eye color, then their religion compels them to commit ritual
suicide at noon the following day in the village square for all to witness. All the tribespeople
are highly logical and devout, and they all know that each other is also highly logical and
devout (and they all know that they all know that each other is highly logical and devout,
and so forth).

[Added, Feb 15: for the purposes of this logic puzzle, “highly logical’means that any
conclusion that can logically deduced from the information and observations available to an
islander, will automatically be known to that islander.]

Of the 1000 islanders, it turns out that 100 of them have blue eyes and 900 of them have
brown eyes, although the islanders are not initially aware of these statistics (each of them can
of course only see 999 of the 1000 tribespeople).

One day, a blue-eyed foreigner visits to the island and wins the complete trust of the
tribe.

One evening, he addresses the entire tribe to thank them for their hospitality.

However, not knowing the customs, the foreigner makes the mistake of mentioning eye
color in his address, remarking “how unusual it is to see another blue-eyed person like myself
in this region of the world”.

What effect, if anything, does this faux pas have on the tribe?

The interesting thing about this puzzle is that there are two quite plausible arguments
here, which give opposing conclusions:

[Note: if you have not seen the puzzle before, I recommend thinking about it first before

clicking ahead.]
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Argument 1. The foreigner has no effect, because his comments do not tell the tribe
anything that they do not already know (everyone in the tribe can already see that there are
several blue-eyed people in their tribe).

Argument 2. 100 days after the address, all the blue eyed people commit suicide. This

is proven as a special case of

Proposition. Suppose that the tribe had n blue-eyed people for some positive
integer n. Then n days after the traveller’s address, all n blue-eyed people commit

suicide.

6.2 5|5 A B e B

Hon=10, XPBERFESRERR CA S, B EHRNEREOIRE . Hibsr
ZIZERE H CRMEAIRE, HFEE —RKER. XM n =21, XWMERENDRAEEZIH
RANPHA D NZROIRN . AT RTCEHIN, BeA ANB 4. MAES K, BEAHT
—RKEANER, IAPA NAEARATREA— N NREIREE (K0 n =1 W& R»ER
NAZR), BAZRDAWA . B, XA RIS EIRE B R IR, e~ —KA
Feo LA
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