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V(7:*C,%/.7(%.6%cV

g-:;(<9%.-+%:%6.<72-:D%.*(%)-:;(<%:>%:%C7(=%0:,?%
>?0*39%>7:>%06%7(%.<%97?(%7?.-+9%>?(%6.<72-:D%
><2(=

$.%:,,.2*>%6.<%6<((%8:<0:R-(9D%>?(;%:,>2:--;%7.-+%
):0<98DIKD%B?(<(%9%09%:*%:990/*7 (*>=

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* Uz




V(/0**0%/%.6%>?(%/:7(

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

Uy




G.*\2*,C.*%7.8(S%z.>?(<k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

U@




G.*\2*,C.*%7.8(S%z.>?(<k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

U@




G.*\2*,C.*%7.8(S%z.>?(<k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

U@




G.*\2*,C.*%7.8(S%z.>?(<k

JFDOK

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

U@




G.*\2*,C.*%7.8(S%z.>?(<k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

U@




G.*\2*,C.*%7.8(S%z.>?(<k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

U@




G.*\2*,C.*%7.8(S%z.>?(<k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

U@




G.*\2*,C.*%7.8(S%z.>?(<k

J DO9K

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

U@




'09\2*,C.*%7.8(S%z9(-6k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

UA




'09\2*,C.*%7.8(S%z9(-6k

J"# D9K

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

UA




'09\2*,C.*%7.8(S%z9(-6k

J"# D9K

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

UA




'09\2*,C.*%7.8(S%z9(-6k

J"# D9K

J DOK

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

UA




'09\2*,C.*%7.8(S%z9(-6k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

UA




'09\2*,C.*%7.8(S%z9(-6k

J'# D9K

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

UA




'09\2*,C.*%7.8(S%z9(-6k

J'# D9K

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* UA




'09\2*,C.*%7.8(S%z9(-6k

J'# D9K

JFDOK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* UA




#(/.C.*%7.8(S%wWw9B:)k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

UE




#(/.C.*%7.8(S%wWw9B:)k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

UE




#(/.C.*%7.8(S%wWw9B:)k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

UE




#(/.C.*%7.8(S%wWw9B:)k

J D9K ¢=mmmm=== JA| DOK

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

UE




#(/.C.*%7.8(S%wWw9B:)k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

UE




#(/.C.*%7.8(S%wWw9B:)k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

UE




#(/.C.*%7.8(S%wWw9B:)k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

UE




0"M09>(*C:-% 2:*CIl(<%7.8(S%zC

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*
UH




0"M09>(*C:-% 2:*CIl(<%7.8(S%zC

JA! DOK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* UH




0"M09>(*C:-% 2:*CIl(<%7.8(S%zC

JA! DOK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* UH




0"M09>(*C:-% 2:*CIl(<%7.8(S%zC

JA! DOK

1 D9J:{"KK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* UH




0"M09>(*C:-% 2:*CIl(<%7.8(S%zC

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*
UH




0"M09>(*C:-% 2:*CIl(<%7.8(S%zC

J6! DO9K

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* UH




0"M09>(*C:-% 2:*CIl(<%7.8(S%zC

J6! DO9K

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* UH




0"M09>(*C:-% 2:*CIl(<%7.8(S%zC

J6! DO9K

1 D9J:{"KK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* UH




d*08(<9:-% 2:*CI(<%7.8(S%z.>

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*
UN




d*08(<9:-% 2:*CI(<%7.8(S%z.>

BN DI9K

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*
UN




d*08(<9:-% 2:*CI(<%7.8(S%z.>

BN DI9K

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*
UN




d*08(<9:-% 2:*CI(<%7.8(S%z.>

BN DI9K

1 D9J:{"KK

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*
UN




d*08(<9:-% 2:*CI(<%7.8(S%z.>

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*
UN




d*08(<9:-% 2:*CI(<%7.8(S%z.>

BN DI9K

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*
UN




d*08(<9:-% 2:*CI(<%7.8(S%z.>

BN DI9K

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*
UN




d*08(<9:-% 2:*CI(<%7.8(S%z.>

BN DI9K

1 D9J:{"KK

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*
UN




1>.70,%6.<72-:S%/:7(%(*+9

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

uu




1>.70,%6.<72-:S%/:7(%(*+9

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

uu




1>.70,%6.<72-:S%/:7(%(*+9

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

uu




1>.70,%6.<72-:S%/:7(%(*+9

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

uu




1>.70,%6.<72-:S%/:7(%(*+9

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

uu




1>.70,%6.<72-:S%/:7(%(*+9

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

uu




1>.70,%6.<72-:S%/:7(%(*+9

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

uu




1>.70,%6.<72-:S%/:7(%(*+9

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

uu




1>.70,%6.<72-:S%/:7(%(*+9

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

uu




X 7(%>7?(.<(C,:-%9(7:*C,9

& @97 (@8 ( @K(*&1(.&45(@K(
P*9(*(S@&&@&6(9<2*<,65(

& @49 @&( @K(*&1(.&AR(@K(
P*9(*(S@&&@&6(9<2*<,65(

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* UW




$<2>PYYBO**0*/%9><:>(/:

¥ MO**0*/%9><:>(/;%.6%:%)-:;(<S%7:3(%92<
.2%7?.-+9%:%6.<72-:D%0>%09%><2(D%:*+
12,%7?.-+9%:%6.<72-.%0>%09%6:-9(=

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* UX




$<2>PYBO**0*/%9><:>(/:

¥ V;%0*+2,C.*%.*%>7?(%6.<72-:.5S%"6%""%09
BO**0*/%9><:>(/;%:*+%
¥ 9?2(%?.-+9%:%6.<72-:%>?(*%0>%09%><2(D%:*+%
¥ 2(%09%7?.-+0%/%:%6.<72-:D%0>%09%6:-9(=%

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* WZ




c0<9>%9(7:*C,%/: 7 (%6 %%

Moves for all logical operations and
atomic formulas are exactly the
same as for first order logic, except
for the new dependence atom.

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

wyY




00+, (%:>.7

* (%-.10,
I"#$%8%'() (*+(*,(%

1.23.%455*5*(*

w@




00+, (%:>.7

* (%-.10,
I"#$%8%'() (*+(*,(%

1.23.%455*5*(*

w@




00+, (%:>.7

* (%-.10,
I"#$%8%'() (*+(*,(%

1.23.%455*5*(*

w@




00+, (%:>.7

* (%-.10,
I"#$%8%'() (*+(*,(%

1.23.%455*5*(*

w@




00+, (%:>.7

* (%-.10,
I"#$%8%'() (*+(*,(%

1.23.%455*5*(*

w@




d*06.<7%9><:>(/;

¥ 1%9><:>(/;%.692"0609%006%B? (*(8(<%>?(
(*+9%0*% "% ?.-+07;PDeIEDDK % B0>7%>7 (%

% QD==KPE:*+%>7(%9:7(%8:-2(DA-5H0%06>7(
-9.%>?(%8:-2(%0%08%0>7(%9:7(=

¥ "7)(<6(,>%0%6.<7:C.8%""%, ** >%29(%:*:> !
R2>%>?(%8:-2(QZ-6YB2 (*%697?(%, ?..9(9%>

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* WA




X 7(%>7(.<(C,:-%9(7:*C,9%.6%0

& @7 (@B ( @K(*&1(.&A5(@K(
P*(*/&@K. 1S @&&@&6(
9<2*<,65%(

Non-determined

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* WE




$<2>?% BO**0*/%9><:>(/;

¥ T@&&@&B(9<2*<,656R(RACB.2'8.'8:Q3138"F:
5+8+'U'8./'+8S*&:"*'5)85'3: ' F#:)#1/'8'-83"&J&D
5)*.'&" U'8./'U'&8?2&M*&J'8./'3;' 5)* #--#.* 5
)#1/&'€J&DJ'5)*"8)'8./'U'&8?&M*A&<

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* WH




$<2>PYBO**0*/%9><:>(/:

¥ V2)).9(%""%7?:9%:%2*06.<7%B0**0*/%49><::
9>:<C*/%6<.T®Y sK=

¥ R1,"S%!(Z%{%>?(%9(>%.6%:990/%7 (*>9%C
>?.>%D9K%09%:%).90C.*%0*%>?(%/:7 (B9

¥ US(@&17EF.&E&6"6% ™ YPDIB!I0> 2 (*%0h
9:C9I(9 #=%"6%"%7 DERDI0>?0"%hI (9 A# &

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* WN




V(,.*+%9(7:*C,%/:7(%.6%

This is like playing many semantic games in parallel.

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

wWu




V(/0**0%/%.6%>?(%/:7(

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

WW




'09\2*,C.*%7.8(%z9(-6k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

WX




'09\2*,C.*%7.8(%z9(-6k

J"# DhK

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

WX




'09\2*,C.*%7.8(%z9(-6k

1"#$9%&9%' () (*+(*,(%-./0,

J"# DhK

J DnK
FD|K

1.23.%455*5*(*

WX




'09\2*,C.*%7.8(%z9(-6k

J"# DhK

H#D|K

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* WX




'09\2*,C.*%7.8(%z9(-6k

J'# DhK

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

WX




'09\2*,C.*%7.8(%z9(-6k

J'# DhK

JF DhK

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

WX




G.*\2*,C.*%7.8(%z.>?(<k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

XZ




G.*\2*,C.*%7.8(%z.>?(<k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

XZ




G.*\2*,C.*%7.8(%z.>?(<k

JF DhK

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

XZ




G.*\2*,C.*%7.8(%z.>?(<k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

XZ




G.*\2*,C.*%7.8(%z.>?(<k

J$# DhK

J DnK
FD|K

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

XZ




G.*\2*,C.*%7.8(%z.>?(<k

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(*

XZ




#(/.C.*%7.8(%ww9B:)k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

XY




#(/.C.*%7.8(%ww9B:)k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

XY




#(/.C.*%7.8(%ww9B:)k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

XY




#(/.C.*%7.8(%ww9B:)k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

XY




#(/.C.*%7.8(%ww9B:)k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

XY




#(/.C.*%7.8(%ww9B:)k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

XY




#(/.C.*%7.8(%ww9B:)k

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

XY




#(/.C.*%7.8(%ww9B:)k

J DhK ¢====== JA| DhK

I"#$%8%' () (*+(*,(%-./0, 1.23.%455*5*(*

XY




0"09>(*C:-% 2:*CI(<%7.8(%Jz9(

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* X@




0"09>(*C:-% 2:*CI(<%7.8(%Jz9(

JA6! DhK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* X@




0"09>(*C:-% 2:*CI(<%7.8(%Jz9(

JA6! DhK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* X@




0"09>(*C:-% 2:*CI(<%7.8(%Jz9(

JA6! DhK

J DhJc{"KK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* X@




0"09>(*C:-% 2:*CI(<%7.8(%Jz9(

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* X@




0"09>(*C:-% 2:*CI(<%7.8(%Jz9(

J6! DhK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* X@




0"09>(*C:-% 2:*CI(<%7.8(%Jz9(

J6! DhK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* X@




0"09>(*C:-% 2:*CI(<%7.8(%Jz9(

J6! DhK

1 DhJF{"KK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* X@




d*08(<9:-% 2:*Cl(<%7.8(%Jz.>7(

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* YA




d*08(<9:-% 2:*Cl(<%7.8(%Jz.>7(

A DhK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* YA




d*08(<9:-% 2:*Cl(<%7.8(%Jz.>7(

A DhK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* YA




d*08(<9:-% 2:*Cl(<%7.8(%Jz.>7(

A DhK

J DhJF{"KK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* YA




d*08(<9:-% 2:*Cl(<%7.8(%Jz.>7(

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* YA




d*08(<9:-% 2:*Cl(<%7.8(%Jz.>7(

JA DhK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* YA




d*08(<9:-% 2:*Cl(<%7.8(%Jz.>7(

JA DhK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* YA




d*08(<9:-% 2:*Cl(<%7.8(%Jz.>7(

JA DhK

1 DhJc{"KK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* YA




1"#$9%&9%' () (*+(*,(%-./0,

1>.70,%6.<72-:

1.23.%455*5*(*

XE




1>.70,%6.<72-:

JDhK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* XE




1"#$9%&9%' () (*+(*,(%-./0,

1>.70,%6.<72-:

1.23.%455*5*(*

XE




1"#$9%&9%' () (*+(*,(%-./0,

1>.70,%6.<72-:

1.23.%455*5*(*

XE




1"#$9%&9%' () (*+(*,(%-./0,

1>.70,%6.<72-:

1.23.%455*5*(*

XE




1"#$9%&9%' () (*+(*,(%-./0,

1>.70,%6.<72-:

1.23.%455*5*(*

XE




1"#$9%&9%' () (*+(*,(%-./0,

1>.70,%6.<72-:

1.23.%455*5*(*

XE




1"#$9%&9%' () (*+(*,(%-./0,

00+, (%:>.7

1.23.%455*5*(*

XH




00+, (%:>.7

E(t ;,...t )DhK

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* XH




E(t 4,

1"#$9%&9%' () (*+(*,(%-./0,

t ) DK

00+, (%:>.7

1.23.%455*5*(*

XH




1"#$9%&9%' () (*+(*,(%-./0,

00+, (%:>.7

1.23.%455*5*(*

XH




1"#$9%&9%' () (*+(*,(%-./0,

00+, (%:>.7

1.23.%455*5*(*

XH




00+, (%:>.7

E(t ,,...t )DhK

J'&8?&M*&'5)* e

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* XH




00+, (%:>.7

1"#$9%&9%' () (*+(*,(%-./0,

E(t ,,...t )DhK

J'&

1.23.9%455*5*(* XH




X 7(%>7?(.<(C,:-%9(7:*C,9

V(9*F9J,9& @&( @K(*&1(.8&45(@K(
RIP*9(*(S@&&@&6(9<2*<,65%(

Determined, perfect information

X

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* XN




[rmm——————

] 6
1 |
- '
]
: |
; :
)
---------..:.-_----------
]
]
]
]
]
]
]
]
]
]
A 4

Teams
Assignments

XU

1.23.%455*5*(*

I"#$968%6' () (*+(*,(%-./0,




MO**0*/%92<0%><2>7

¥ MO**0*/%9><:>(/;%.6%""S%7:3(%92<(%>"?.
?.-+9% D HB%>?(*%h%9: CAYP Y %06%?(%?
J DHB%0>?(*%h%9:B9K9%

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* X\W




MO**0*/% 9<% ><2>7

¥ v;%0*+2,C.*%.*%>?(%6.<l/ 39816% "' %09%)
?(<%B0**0*/%9><:>(/;%:*+%
¥ 9?(%?.-+3RBHBY6>?(*%h%9: KDY Y- %06
¥ ?(%09%7?. -+ @Y 0>? (*%h%9: BRHE%0

1"#$9%&9%' () (*+(*,(%-./0, 1.23.%455*5*(* XX




M<:)%2)%.6%/:7(9

¥ 4(<90.7%Y S%Q-:;(<9%7.8(%:990/*7 (*>9=
P#.*&+(>(<70*09C,D%07)(<6(,>%0%6.<7:C.*=

¥ 4(<90.7% @ S%q-:;(<9%7.8(%>(:79=
P'(>(<70*09C,D%)(<6(,>%0*6.<7:C.*=

¥ V:7(%B0>?%0c&/:7 (=

"#$%&%'() (*+(*,(%-./0, 1.23.9%455*5*(* Y77




F.+(-20>7(.<;%.6%+() (*+(*,(%0-./C
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