YNF L=V =V NV AT LD DM, ver. 0.5
Logics for Multiagent Systems, ver. 0.5

|
TNF L=V 2V N VAT LD DR, ver. 0.5 - p.1/23



>

e

10.
11.

FDS”:“.W!\’!*

=D
nfd

@ﬁf--nﬂgb‘ﬁ\%&d)b\>7
—U V=BT BEVATL

B D HE R

=+ nffg

REE DL

IR ER

(AT E #Efm )

=z
I%‘ S(

. REEITAHDEKRR
. BFAD—

iqﬁ
_nHH

FETNHY 13 RE I

4 A7 —

—FF )b

(1) 325, 2 F—LEK, TS VEMK, (4) F—LITE

INFLT =V =2V NV AT LD DERHE v

ver. 0.5 —p.2/23



1. 5% (/1)

CDEDEMITIERAEMRENI—VU VM E2ESLT5H
EEEEHL, I—Y VN BROEELRHAREEZENT S

&

[a€, BRVHLEROMN?] EWSHBICEAD I ENDHA

N5.

—J 1 Vb EFEMTSEHICANN LGNS
}#luﬂéb’c Ram J B -

RA2GELG SRR

BEEDERALICES W O DREEZ BNT 5.

b

HDEEEL THNT 5.
Moor DEENEERICEAL TERT 5.

tRtEmET, MEICEAZH TCTREICET 2i#ERmET 51

— 1V MBRDODIT—ARXIT 4 £ L T Cohen-Levesque

0) =N xfg-nﬂﬂ%@]l?%

INF L=V = N AT LD D DR ver. 0.5-p.3/23



_t]-z‘.

T

RS HAEIZ DHN? (1/2)

R H LR T —BEY I U 2 7EEROEEREAIEICHL T
T, FEAEREEBLEFEL TGS, T, Y, T—
UV MICEDILKV AT LTIEHERAFERZS HLELDN?

ZFNICHTBZEAT, I T—VU 2V MBERICAWST7Z—%52
Fv, S, TLTY—NICHL TEKGBZEEADZEMT
EHNENRHEIMNG E]

ZDEOBREMRBNREITNE, AhEETHhBh, =,
BEZNDEOFL WK DO ERL THHREICIIEHEATE 4.

IR 2FYTOIS9)E—&, ChoDEKRHZ
AT YERRL Y T AREFLGWEA DD, Tho DERR
#wEL T, A3 IVIEEMRICEWVTESH LGSR
HDIE.

INF LT -T2V N AT LD DI ver. 0.5 p.4i23



T

_tl-ﬁ.-

G LB DHN? (2/2)

I—IxzVMNICE DKV AFALICIIZ L DEEDY — LD H
Y, Zhold (CbioE#HElC L V) ERMICITEEL »T <,
ZL T, BAoMICHEEMZ RT3,

LML, ShsDY =)V ZF RIS RS BT 572D (CIFH
DS HELS

INFLT—T 2V N AT LD D ver. 0.5 p.5/23



3.3 I—V Vb =RBEITBHATL 11
SR EFIROBB AT E ZICH B DH?

s

BRTAVATLELTOI-V Vb OEE

-V DBEREEMARIE, T—-V VM EEHTHUA
TAt£&¢ ENGIEYHE. £ oL L EMTEFFLER
(X EXERIIEZ KD 5.

INF LT 2V N AT LD D ver. 0.5 p.6/23



I

E DL

2@ [Theories of Attitude](1/2)

STBEH AT L7 THEgER ] BMEICE D SETRETL B
L 7ziy

ZOTIEHBN, CNHNEKEELSICKRBHEIS, TO5VHFE
BICHT 55THEHNICHR DT IERE DV AT LDEE) T LK
T H5E-ODOHEERICEET 2 ERZRATET 2HENH S

£-T, HYICIE, EDRBEZ ELEDIDMNVEEILL D

INF LT -T2V N AT LD DI ver. 0.5 p.7/23



I

E DL

A2@ [Theories of Attitude](2/2)
220 AhTF3Y
tEERAIBEE (information-attitude)

&
y31E

STEBEVREE (pro-attitude)

s
e~ ==
I~

=I5
a3y b AV (BE)
IR

INFL—V 2 NV AT LD DR, ve

r. 0.5 -p.8/23



EE DAL (1/2)

EDEIICTNIREREZFRN(LTSS?
INTZZATHSD

Taro Believes Ei-Ichi Is father of Ikkel.

hztYHAT —HEREBICHRL THBELTDL SRS

Bel(Taro, Father(Ikkei, Ei — Ichi))

LML, Bel hZBDOEZF|IHII—BERZDHERNTHY,
IETClEAL.

‘Bel" 2 wBAICERTES LT 2LENH S

H*RACHETESTHRA S EMNTEE (Fi — Ichi l&
Osawa EEFL)

B EEESE SRS AERR (referentially opaque)

INF LT -T2y N AT LD DI ver. 0.5 p.9/23



EE DAL (2/2)

£ -oT, BN SZRBHICERALT B=HICIE, LATD
ZODELGAEHEOEEE BN RITNIE R 5 R0

SPRER: FEMERRIC L 2B S A DEELE
Wionam el X9 5 Z D DEARML J5iE

AEICEA SN AHMEER A« G HRHEEZEOHA
AFEEDOVH. BNESEDORBENZ R T 2HHZ I —
pES3E.

INFL =V =V N AT LD DFHE ver. 0.5 - p.10/23



6. IZAERRTHER IR (1/8)
M E FEICET SRMEHREOEAN

BEERAIY, THSGEREIC M-TWW% ] CExXRTIHE
F K%ZMATED.

Fig&:

® = p, g, . FRPRE

N, V, 7, . %EII:II,~§%

K: HAEEET

!fbm:liﬁ.ﬁsu

(wff) == any member of ®

—(wff)
(wff) vV (wff)
K(wff)

KDANFIBELEFSNS.

INF T =V =2 NV AT LD DEHE ver. 0.5 - p.11/23



LiTT

B (2/8)

|
CNFL—T =2V N VAT LD DRI, ver. 0.5 - p.12/23



6. EZAERRFEEH IR (3/8)

SRR, BMERLYE IHICHNISCL. ZAFEL T,
INFDESIC, T—Y 2 Vb OFEEFFEEROESICLY
BFEMTTohdENS8D

NSVUTDR—IW—%T VAT BI—UVb A(CDI—
VIVPEAR—FDI—RAZ2HFE ->STWBHERET D) TEA
5. CDI—IUxzVh AFREDESICL TEMRE->TULVS
D—FR ZBEETEBIEADIM?

I—VzVbh ABRISTWAZEICEDE, IRXTORTRE
BiE (FHEDH—F OiiHEHE) 2 REIICHIERL TLr <.
BIZIE, T—VzVd ABMAR—FR DI —RA%EHFHF > TR
EWSERITTRTERY BRHN D)

INF L=V =2V NV AT LD DR ver. 0.5 - p.13/23



6. IZAEFRTBERIR (4/8)

—U 1M ADHISTWB I EZRFIRELT, ChoDB
ZDRICKESTVBITRNTOERNHER, DF Y AJRELIRE
TH5

—U 1 VM AICESTODITRTCOAHEMDENTETH S
ZElE, ToxT—IzVMICKYECLENTWNVS.
BlAE, T—Y b ADTRTOREHZBIRFEDOPRT, 7
DI—V VM EAR—FRDI—AZH ->TW5.
—DDF &
—J 1V OB EICBWNTHIITHY BT B

BT 2HEFEmENIFEICEISTETNS

INFL =V =V N AT LD DFHE ver. 0.5 - p.14/23



6. EZAERRMEEH IR (5/8)

hEaERLLTEEHICW E2HRDES, ZL T

RCW x WazWwWLOZIHEERET S. COZIEERICEK
UDI—I VbR EDHAICEL TEREREMNDFESTT 6
na.

BAE, BLE (w,w') € RTHY, c6l2, LEZD
I—-V Vb REREBICHRwICWDEES, ZOIT—-Y Vb
ICRET BRRY, ZNld o [CWHBDE LN,

SARERNOBWRIIHARICHEANMICEZSNS. I, KoMNHR
w CETHBHILIE, ¢ (w,vw') € RTHBZIITANTD W (T
BWCETHALLAETHS.

INFL =V =2V NV AT LD DFHE ver. 0.5 - p.15/23



6. IEAERRMFRIR (6/8)
CODEHEICBTBZ_DOELMEHE

UTOARITIRY HEE) TH D
K(p = ¢) = (K¢ = Kv)

tLE o NEILEL, KoldES

£oT, I—VUxz b DHRFIFBENBZTEDE L ICEAC T
VS

ChIIRENLHAEEKRT 508, ElE, ChIFEFL OFHE
TR (FABI—Y 1 b ERERTLELEND).

(E SREEMIBLEE (logical consequence): SREBN G4,...,G, &
WRENHNEAONEETS. GIAN.. . ANG, &BE =T 3T
TORIRTICHLT HbERECHNE, % Gp.....G,
DHIBRYIFIE & WA FEME T ATRIEE 1) OFE&R/ —h

D HEANFEE~ 'Yy D) DEZSRDI L)

INF LT =V =2 NV AT LD DEHE ver. 0.5 - p.16/23



http://www2.fun.ac.jp/~osawa/course/AI2/proposition/consequence.html

6. IZAEFRIBERIR (7/8)

CODREBDE - &£ EREONFEIX R ETTREMRE R R ICEET

EDTHS.

WANWALRHWZERI LT, SESFRABZH/EHIIEN
TE%. ChoDRBIEELKSAHBIN, L ELEELRD
IXLATTHS.

T Ko = ¢

D KQO = —IK—lgp

4 Ko = KKo

5 —|K—|(’p = K—IK—I(,O

INFL =V =2V NV AT LD DFHIE ver. 0.5 - p.17/23



6. ERAERRIEGRIE (8/8)
NEBTIIEFARE. (TH-TWBILIZIETHD ) JLEE
k9 B)

ANEDFEFEMEAE. (TELE pZH->TOHAIE, RIS
—p ZHBHEITHFKZN] CEETHRT D)

NEBAGTEEHRNE. (TELE o ZH->THWNIE, o 585
TWBILEHSTIND ] ZEZEKT B)

NEBSIIEBEHNE. (THoRW EICET 5280 H 3 |

CEZREKRT B)
I—-VrVh2RETIESLEDAEERINE (B
) ZBIRORHDH B

KTD45 I RXTCZ2HAL BV AT AL SS £ E 5.
(EREMEFRDREL L TERSIN D)

T ZBRU /2 S5 1E55 S5(weak-S5), H L <& KD45 &1vS.
(FERENEFESDOHREBELE L TERSN D)

INFL =V =V N AT LD DFHE ver. 0.5 - p.18/23



(Intention)(1/13)

M ESEUTERI—Yz v 2R2ICHEMTE I L
TERLN.
—I VM ICIIRBREDSEHN/NNS V ADKE.
BEICO I v b (over-commitment) U ZR0Y.
B/MIA X v b (under-commitment) L 780,
UTFTWE, T—Y Vb OFRMREBZERT 2ERZNED L

D2TCTHAINENIRET 2ESHLEHAZEIER T 5. (Cohen &
Levesque DX DIRGR)

CNFL—T =2V VAT LD DRI, ver. 0.5 - p.19/23



7.1 B & (X fahr22/13)

Bratman DEKICE D E, Cohen-Levesque BN FTRL &l
NIEES RN 7 DDEME LT /-,

1. BHEI—Y Vb ICHEZE T . T—V VM EZED
MREZ ENT 27D HEZREL BIFNIEES R0,
If | have an intention to ¢, you would expect me to devote resource to
deciding how to bring about ¢

2. BRIIMOBERZRY ANSoHD [T 405 | ZiRHET 5.
OBEREIFHEET 2 DTH > TELE SR,
If | have an intention to ¢, you would expect me to adopt an intention )
such that ¢ and 1) are mutually exclusive.

3. I—VzVMIECOERDKINEBHEL , AHHKKL /-
SeldBERT EICERT S.
If an agent’s first attempt to achieve ¢ fails, then all other things being
equall, it will try an alternative plan to achieve ¢.
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7.1 B & (X f@ahr23/13)
4. T—I Vb IFENDERNTIRETHDHERFEL TS,

That is, they believe there is at least some way that the intentions could

be brought about.(CTL notation: E<>(b)

5, T—V VM EARTFRETHSER TSI EICEHL TIEIE
A% FFlofiiy.

It would not be rational of me to adopt an intention to ¢ if | believe ¢ was
not possible.(CTL notation: A[ |—¢)

6. HBARRICENT, T—V VM FECDERERED.
It would not normally be rational of me to believe that | would bring my
intentions about; intentions can fail. Moreover, it does not make sense

that if | believe ¢ is inevitable (CTL: A<>(b) that | would adopt it as an
intention.
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7. I—V VM FECOERDIRTOFHSINZEEREZE
XY HHELRL.

If | believe ¢ = 1) and | intend that ¢, | do not necessarily intend 1) also.
(Intentions are not closed under implication.) This last problem is known
as the the side effect or package deal problem. | may believe that going
to the dentist involve pain, and | may also intend to go to the dentist — but
this does not imply that I intend to suffer pain!
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Cohen-Levesque [FLAT DX EERFZ= 2 ZHRMEEFEH

V5.
Operator Meaning
(Bel ¢ ) agent ¢ believes ¢
(Goal i ¢) agent ¢ has goal of ¢
(Happens ) action « will happen next
(Done «) action « has just happened
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