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T
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setofactions

for
each

agenti
=

1
.
.
.n

jointactions:AC
T

=
AC

T
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×

.
.
.×

AC
T

n .
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A
finite

interpreted
environm

entforn
agents

is
a

tuple
E

ofthe
form

〈S
e
,Ie

,τ
,O

,π
e
,α
〉

w
here

the
com

ponents
are

as
follow

s:

1.
S

e
is

a
finite

setofstates
ofthe

environm
ent.

2.
Ie

is
a

subsetofS
e ,the

initialstates
ofthe

environm
ent.

3. τ
is

a
function

m
apping

jointactions
a
∈

AC
T

to
state

transition

relationsτ(a)
⊆

S
e
×

S
e .

4.
O

=
〈O

1
,
.
.
.
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n 〉
is

a
tuple
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functions
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e
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e
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e
×
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an
interpretation,
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⊆
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e
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a
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üchiacceptance
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A
protocolfor

agenti
is

a
function

P
i :S

+e
→

P
(AC

T
i ).

A
jointprotocolP

is
a

tuple
〈P

1
,
.
.
.
,P

n 〉,w
here

each
P

i
is

a

protocolfor
agent i.

A
run

ofa
jointprotocolP

in
an

environm
entE

is
an

infinite

sequence
ε
=

s0 s1
.
.
.

ofstates
ofE

such
that

1.
s0
∈

Ie ,

2.
for

all k
≥

0
,there

exists
a

jointaction
a

=
〈a

1
,
.
.
.
,a

n 〉
such

that(sk
,sk+

1 )
∈

τ(a)
and

a
i ∈

P
i (r[0

.
.
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som

e
s
∈

α
occurs

infinitely
often.
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run

ofP
in

E
.

A
view

associates
a

localstate
w

ith
each

agentateach
pointoftim

e,determ
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=
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=
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=
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=

O
i (ε(0))

.
.
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=
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in
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.
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∈
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∈
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atleastone

path,in
allfuture

states,
f.
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B
rafm

an,Latom
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oses,S
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A

pplications
ofa

logic
of

know
ledge

to
m

otion
planning

under
uncertainty.

JA
C

M
1997

. . .

•
S

ensor
∈

[position-1,position+
1]
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R

obotm
oves

under
controlofthe
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ent,atm

ostone
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per
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e.
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A
know

ledge-based
program

:

w
a
i
t
u
n
t
i
l

K
n
o
w
(
p
o
s
i
t
i
o
n
i
n

G
o
a
l
)
;

h
a
l
t
.

Im
plem

entations
w

hen
G
o
a
l

=
{2

,3
,4}

and
agent’s

view
=

S
e
n
s
o
r

:I
1
:
w
a
i
t

u
n
t
i
l
S
e
n
s
o
r
=
3
;

h
a
l
t
.

I
2
:
w
a
i
t

u
n
t
i
l
S
e
n
s
o
r
i
n
{
3
,
4
,
5
}
;

h
a
l
t
.
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D
in

in
g

C
ryp

to
g

rap
h

ers

D
avid

C
haum

,J.C
ryptology

1988:

T
hree

cryptographers
are

sitting
dow

n
to

dinner
attheir

favorite

three-star
restaurant.

T
heir

w
aiter

inform
s

them
thatarragem

ents

have
been

m
ade

w
ith

the
m

aitre
d’hotelfor

the
billto

be
paid

anonym
ously.

O
ne

ofthe
cryptographers

m
ightbe

paying
for

the

dinner,or
itm

ighthave
been

the
N

S
A

(U
S

N
ationalS

ecurity

A
gency).

T
he

three
cryptographers

respecteach
other’s

rightto

m
ake

an
anonym

ous
paym

ent,butthey
w

onder
ifthe

N
S

A
is

paying.

T
hey

resolve
their

uncertainty
fairly

by
carrying

outthe
follow

ing

protocol:
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A
ssum

ption:
atm

ostone
cryptographer

is
paying.

1.
E

ach
cryptographer

flips
an

um
biased

coin
behind

his
m

enu,

betw
een

him
and

the
cryptographer

to
his

right,so
thatonly

the

tw
o

ofthem
can

see
the

outcom
e

2.
E

ach
cryptographer

then
states

aloud
w

hether
the

tw
o

coins

thathe
can

see
-

the
one

he
flipped

and
the

one
his

left-hand

neighbour
flipped

–
fellon

the
sam

e
side

or
differentsides

2e.
Ifone

ofthe
cryptographers

is
the

payer,he
states

the
opposite

ofw
hathe

sees.

3.
A

n
odd

num
ber

ofdifferences
uttered

atthe
table

indicates
that

N
S

A
is

paying,an
even

num
ber

ofdifferences
indicates

thata

cryptographer
is

paying.

S
lid

e
16

Ifa
cryptographer

is
paying

neither
ofthe

other
tw

o
learns

anything

from
the

utterances
aboutw

hich
cryptographer

itis.
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