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O HMIE/iE X (normative/deontic): Y&, #iF, Ik,

Q MN: MW, g
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o FAEIE "déon": "HARZEIARM". "“HAREHA".

o IHEXHIFARZ—M "X TFEEAFE (The science of morality)”
(Benthem 1993).

o MBI 1671 FRIZ(E (Elementa iuris naturalis) RERILIEFES
EMBEETHR, AHZ MR HRSE X E R BB ELIE X
. . BIFEE NS

» W% (the obligatory, debitum):
—MNFAFTABUEY (what is necessary for a good man to do).

> FREE NIZEE (standard deontic logic) 4 TIRYAEZSEE, @iF X
FXMESRKREX o1F. ELE.

> RERPEEIN . REXNSZAEY, FE—MEETHFNAR.

o HFIBEE. IHENIEFIES (Digum et al. 1996):

» i M ASSHIMER, BIFESTF (what is sufficient for being
good).
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o BFIES (-, N, —,A PO}

o FFEAELR F= (W, R) ABXAESR;

@ wRu: "uw TJ@L/T.,‘%/_IEEUH’JEEM

o FFEARE M= (W,R || [|) {EABEXEER; (/Vle F)
o HWATHRE: Mwk

o BWAIBY: MEpiffywe W.M,wE ¢

o EZBRBM: FriffYMe FME o
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BlF: < llpll ={} B Il =0-
Q@ ~(OpA O-p) FEFTHELSR i, j EARMG?
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Po: o 2 RRVFH
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|l € Rlwl C lel|
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Op: @ R

i J

BlF: 2 ol = {j} B [lall = 0.

© —(OpA O-p) TEFTHEMR i,/ EHED? 2, BAEREX.
@ Op— p ZEAEELHR ij L HHENG ?
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Po: o 2 RRVFH

——

|l € Rlwl C lel|
N—_———

Op: ¢ R

i i

BIF: <ol ={} B llall = 0.
Q@ —(OpA O-p) TEFTREMSR /) EAEM ? 2, BEFRBH.
Q@ Op— p TER[REMSR /) FAEM ? {REj LAR.
Q P(pVq) — PpAPq fERTgER i,/ EAENL? 2 EREN.
Q Pp— P(pAq) ZEFREHSE i,/ EAEIG? 2 EEXREH.
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P(pV q) = PpA Pq EEREXER M TEEVHI.

JERA.
EREAE— TR weM, EiE MwkEP(pVq) — PpAPq, EifE,

N

eV qll = [lpl| U llql| B3L.

M,wE P(pV q)
iff [[pV ql| € Rw]
iff {|pl| U [lql| € RIw]
if |pl| C Riw] & [lql] € Riwi
iff M,wE Pp& M,wE Py
iff M,wE Pp A Py

B EERIIERRBRTIAENE, PpA Pqg— P(pV q) B2 BRHI. O
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HERXE, T ZMESEE, EDHE=MXI:
O REEBEURMHTHEVRIITA (ablility/capacity) :

TRITVAEBET .
0 FRIEHE LAY

IR T VA SR a9
QO R RBMEMITA:

TR A ik K45,

BAMBEEA T (EARERFXME X SHIETS 1 -
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o EEAF, TN EMESHASFEEALS, MR AT

RIEANERIKREKEKF -
o EXE, FEXFFHUXAMEI XA
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o R FUMRE RRMEIL, HATAie g Ty i LR Y .

HEARBELRRSTH, Ba, —4b/ AL, #H—FHIT AR
ERRB MR TSR
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EFIEFMAREBEITABMRIES TN

Q@ RTAd LR ERREENL, 2R TBafhke. ((REE)
Q T AERaZT, EIFEARTAFH N (BEL)
Q IRTVA LS, (2R RTAE T CEBEM. (REEL)
B—oarn@a#iT AFERR (REBLE. REEL) THEF.
ATk H AL T AP AT A 7

AT % R E L& (Lewis, Counterfacturals, 1973), &% L4y (most
normal) JEFHIT A F R IALRBBISH.
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o ILEk, ARIMKERAREIRHE AL EFFRZELSH
(Tamminga 2013; van Benthem 2014);
o fi&:
> HEZEXMSHITEERE (FTREMH);
> AR EE IR,
> TR Y. MERNEZERA, RERFHRSH BT

>
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o EAEEHE LLNE
BE—fEENXAE (Roy et al. 2014):
BERTFMXSERLESEFER, HREEBHTS . LEEH.
7 "RERE" ., BRIZEEEANTIE, Ba

o Rw|: FEHEPRE w THIEZEMEE, {(Defect, Defect)};
o A[#iMl P(Defect, Defect). O(Defect, Defect) B/ AR

Player A
Coordinate Defect
" Coordinate | 3,3 0,5
z
&  Defect 5,0 1, 1*

Number left (right) of comma refers to A’s (B’s) preference ordering (0
= worst outcome; 2 = best outcome). * indicates the Nash equilibrium.

Figure 1: Prisoner’s Dilemma
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H#RIEEE "SREZE" d. HEFE AN IIER:
o Rwl: ZERTIRE w THOMZEREE, {(High, High), (Low, Low)}
o A[#&MIZ P(High, High). P((Low, Low)).
O[(High, High) V (Low, Low)] };
o [B: S5ENIZERE ? SIEWMMARE ? (FEEEEMRREREL 7)

Player A
High Low

High | 2,2% | 0,0

Player B

Low | 0,0 | 1,1%

Number left (right) of comma refers to A’s (B’s) preference ordering (0

= worst outcome; 2 = best outcome). * indicates the Nash equilibrium.

Figure 2: The Hi-Lo Game
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i A‘ﬂf’rﬁﬁi “BIREZE" b, HEFEAWNRTERME:
Riw: EHEKE w THIEZEREE, {(High, High)};
o A[#&MIF P(High, High). —P((Low, Low)). O(High, High) AX;
o B ¥ LHIEFEREE LK.

Player A
High Low

High (2, 2+ ) 0,0
- /

Low | 0,0 | 1,1%

Player B

Number left (right) of comma refers to A’s (B’s) preference ordering (0

= worst outcome; 2 = best outcome). * indicates the Nash equilibrium.

Figure 2: The Hi-Lo Game
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po:=ploNg|-p|Po|Op|pdp

o< o ZHFD o 2. (Boutilier 1994; Halpern 1997)
EIES Ap = ((mp) 4 1) BFERE Ep:= ﬁAﬁSO?
#SURATESR F= (W, R <) REEE; < BiRtRiE
S URAFAER KIEA F
H SRR M= (F |- ])

» MwkEY Qe iffYvue Wave W.(Mul=y = MviE o & u<v)

N
%
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M, w = B(/¢)
iff
VWweWMvEe=3u>v(MukEp&YY¥s>u(MskEe— 1))
E l% HIJ SO_JkIL.\ Q;[} :ﬁu,\ﬁﬁ,j; 90 I_&EE 17[) H‘]ﬁj&\ ﬁm%gﬁto

O@/¢) < [Ep = (e A=) D (g A Y]

2,
o
A?BO ANB
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M, w = Py
iff
Vwve WIMviE o= Ju>v(MulE o&Vs> u(s € ||¢|| = s € Rw]))].

RE -k, BRERH. Eitr. SEM.
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Qlp/1) < (v D) A DY) ADO(p/)
RELH - REUERELN RS v B ¢ HEETFE.
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° Op APy —O(p/¢): AIRFHIZAIRIFHERFE.
o PpAQO(p/v) — Py AIRFEBNGEFE, MEATRIFH.
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AEXTRF. XF. ETHFMSHELEERE N EXAOT:

- Tautologies

- The binary modality < satisfies:
REF: (y - @) > w Lo
TRAN: (p 2 ) A E(y Qy) - (9 Dy)
CET: (¢ 2y) v (w 1)
B (w2e)A(y2e) > wVvyde

- The modalities A and E are defined as:
Ap < (@)L
E¢p o A
- The modality P satisfies:
OWP: Og A Py — O(p/y)
PtF: PL

1oy lde FCP: Pp A Q(@/w) — Py

lay(p2l)

RMy iy = ¢fedy — y Sy The modality O satisfies:

RM,.,:¢—=yw/ydo— ydy Kp: O(@ = w) A O@ — Oy
- The reduction axioms: NECy: ¢/ O

Red,: O(p/y) < [E@ — (@ A—y) D (@A)l 0iC: O¢ — Eg

Redy: V(g/w) < (w2o)A(e2y) AD(@/y) Dg: "OL
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I (TEMH)
BYIBEZRSG N B FE N IRIFAESRS F 258, B

FN o= FFop

EiE (E2)
EXEEFRG N B FEXRIFERSE 7 2 (B) T2HY, B

f|:<,0:>|—Ng0

EEH (IIXSEHER) XTFRFMESHESIBIE 2020 £ 10 § 16 B, EB8XK%



T B ot

EEER = (D), =<):
o CT) ={{zxp| PRHEMFIMEFHE} | i £ p= psl + p= —p};
e <C Cx C: HIRE. f&i%.
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L HIEXER M= (W,R < || -||) FiBERIRE C = (€, =).
EHER Mo Cl = (W R, <5 V) EXIT:
o W ={(u,¢) | MyukEc, HEHice C};
o (u,c) <* (v, d) iff
» 8 c<d
» B (c~dand u<v),
o (u,c)R*(v,d) iff
» @ c=<d
» % (c~d B uRv), 1% R BEEM:
V(u, ¢)3(v, d). Bic < difi(c ~ d& uRv);

o (u,c) € V¥(p) iff ue V(p).

ATRIERNTEFEBEER—MEXER, FEERFEFMARE
c—= Vg EdV V4 ~0-d.
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M, wE (D) iff 3(w,c) € W s.t. M@ C, (w,c) E .

HF (w,c) € W EEFHERP, XBHRE M, wF c. FEAHEMR:
M® C(w,c) E @ iff M,wE cA (D).
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o [l(¢ DY) ¢ Acec Adecle = Verg Ale? = EV) V Vg0 1 9°)]

o [IO(W/¢) ¢ [(Alpl < L) =
Ncecle — /\demax(|<p\) O(Apeg(" = N/ Vg ©®)]]

° [F] 090 A /\CEC[C - /\d>—c Asod A /\dwc O(pd]

° [F]P(P A [(/\ ’90| A J-) - /\CEC[C_> /\demax(|<p|)ﬂ~[c} PVbNd(pr

He,
o oo :=eN(D)p;
° lpf={acAlF=(anT)p)}:
o ~[c={acAla~c},
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o ETREXMNEFEE, BE "KEL" XMRSERFUEHEX
EAHFHHRTF, TUEFHZEBERES . EFERE

° ii:%*ﬂﬁﬁ‘]%l@ﬁifﬁ 5. BESHHTEXEE, EAEMET

o AIEX G H AT B IEAESRHITIL SR

o AKXt X BRI RELRIZ TR NIERS Ceteris Paribus “H
bR HUAE" FS5RRBEEITREKMENIER.
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