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gogboobuogoobobod.
gb,gbogboobboobdodgbuoob,gbogboboobboobad
ggbb.buooobobboooobbbog.
gobbobuooooboboboogo,buogoobboboooon.
go,bogggbboboogaon.

[{a,$p[],@p} :- $pl],{b,0p}, @p ]

cpU0OOODLODLOOOOOOOOO. DDhebOOUOOUU4U,bbboooayg
gogogoobboobbbo. bbououoogoooooobobobo,bbbb 10
ggbbobuoodobb,oogobobobuoooobbod.
gbo,b00dbbebdbb0O0obbo0bbOoOosobboobnbgyp
gboodgbobda,bbodgbbuoobbdu. edbbooobbod,eddbogd
gooobogo.oogoooboosgboboboooobo.
O0000000,000aa0000000000000000O00 (DODOOO
O000o00oooooo)ooooooo.
go,buogoobbbodoodgb,boogbboobooan.

C{$p[I*Z] , @p} :- ]

gogboboa,gbbboogdgbbboooobn.

[{$p[I*Z],@p} - $plI*Z],ep. ]
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00,00000000000000000,0000000000200000.

2.8 00O

gboboooboobbgooboob,gobbooboooboobb. oobd
go,bgbobobobobobobobo,obobobobobobobo
gboo.bogbob,boboboobooboboboboboooboob.obd
goooog.

[number(N) :— int (N) | ok(N) . ]

Udbobbo0,number 000 10000000, 00010000000000
oooooob.00oboboboo1o0gboob0oboobooboOobO, LMNtal
Jo0o0oooooob100ooooog. int(H) DOO0DO00og0oooo,
number U U UUO 100000000 OODODODOOOOO0O0O0O0O0O0O00OO0
gd. gggooboobbobodooooooooboboog,bogoad
ooooo |1goo.

gogoooo.

number (0) = ok(0).
number (13) = ok(13).
number (-5) = ok(5).
number("1") (O OOO)

"gobbogbbo,dobbodgbbuoobb. oo, obboobbooon
goooo.

goggobboyNxg,bodgooogobb. bbbobboooooood
go.

29 0O00O0OO0O0OOOOO

2.9.1 unary

CX(U) :— unary (U) | ok(U). ]

Ob00b00b00Dwary0 00000000000, D0 wmary(W OOOOLU
g,gbool1bbogoouogbo,ggboooobda. gb,buogbooobgad
gobboogodabn.

000,021000
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CX(X”) ,$ULX™] :- unary($U[X™]) | ok(Y™),$ULY"]. ]

sux-J]OODOOOoOooObOOoOoboboobobuooboDb. 0000 warydd OO
ggboboooogobo.

goouooobobbbbodooog 2e000000oooobobbboa,
gogogoobbbbbbobbbbotbdoggooooo. 26000000
ggobobbooooobobboooooboboog,gobbobboooaf
ggbobobbooogobobobbooo,bbbbuooooobbobbooood
U. 00,00 wmary0 000000000, ggbboobbooboan
go,buoggobbodogooboobood.

wary U0 00000 ooooO,0o0dgoogooboobbooooad
goggoobbobbobotodooood. goobbobbbobooooo,gooad
0000 (0000 o00)0000000. 000000,000 waryODOOO

goooobooobobb.oooooooooon.
@ longlongname

U 225 wvnary 00

2.9.2 int

gobbO0intd00buogg,buggbbbooobbd. 0od, intdQd
godobbbbuwaryd . D000 O0O0O0O00O0O0OO0O. int00oogn
ggbob,g0bbbuoooobbbdagad.

[n(N) ,m(M) :- int(N),int (M) ,N>=M|large(n),small(m). ]

gogbbobuoooobobobooa,bbooog,booogboobbo.

293 U0O0O0OO

gogogoobobo,obbboboobobboog,boddooooooo. ooa,
400000000000 bO0o0bo0obooboobooobo.
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30 Ubooudood

3.1 UO0O0ooouboogg

2600000Db00,bo0bobo0obboobboobbuoobbi1o0on
gogoobobooobobbboooooo. oob,obbbobobbbodoooon
gbboobuogbobob,gobuogboobobooboob,obobbad
gbooooboobodgbb.ooboobooboobob,bobboobof
g,0boggooboood.

gobobogboboogoboo,bbogobbooobbooobobooa.
ggbobobbooooobbbbuoooobb,booooobbobbooad
gogbboboooobbbooooooboo.goobbboooobboood
gobbobuooooboboooooboo.

3.2 UJ0OUOOooooooood

00 LMNtalODODOOOOO,00boooboboooboooobooog,
ggbobobogod.

LMNtalODO, 00000000000 DO0OO0OO0OOO00O00oboobO. 0o
0000000000000000000000000OD. (0000000
gd.bo,gggbbobuoooobobobuoooobb,ooobobobogd.

00,00000000000000((@000,00000000000O000)
0000000, 0000000000000C0000000D0O0 (DooOoOOd
0)0o0000. 000,00000000000000000O0O0O0OOOO.
ggl1booboodg,boooobboogobboooobbooobbood,
ggoobbbobbobood. gooda,oooobobbbobbbodooooad
ggobobooog,obbobooooobbobbuooooobobboooad
go.

gob,g0bboodgbboboogboboog,bboodgbooboooon,ood
0000000 (00000000000 0)0oD0o0D0ooOoOOooooO. ™
gbobogobbogbobooobboobbooobobooboobbood
go,0bgoogbboobn.
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3.2.1 0OJO0O0OO0OLOOOOO

LMNtalODOOO,00000000O00DOO0ODbOObObOOoboobo.oboo,oo
gogoboobobo,gjgooobbobbdooooo2000bbobboooon
gbobogbbodoa.gbob,gobooobbooobboobbo,bbood
goboooog,bbogoooboaon.

0310000000000

$in0 00000 20000000000000000, $out000O0O0O 2
gboboboboboooooobobo.bo,0bob1bbobobooboo
gbog.booboobooboobooboobob,booboo1boboo.

gobooobobooboobooobobo,bboboboob 200000000
gbobooobo.ob,bobooobobobooboboboboobo,uood
gooboobooboo. bboobob,00bboobooobooobbod
gbgobgobobooboobgao.

3.2.2 JOU0OOOOOOOOO

gboobooobo,0bboobboobboooboooboobo. boobo
gboobooobo,0booboobooboobbobbooboobod
goooobogoo.

gobo,booobobg,ooobbooboboobbooobbooobbd
g,gobgobogboboboon.

gboobgobobbooboo.

[{a,{b(X), $q(x1}, $pll} :- $pl),{c},{$qlY],e(N}. ]

go,0boobgbobobboobooboobooboobos32000.
gbobooobobo,3sbobba0,10b0dbadbooobonb,4bonog
v, 20000vp000000000000. 00000O0OO0DOODOODO
goooboobobobobooobooboon.
Ud, 0000 removeproxies, removetoplevelproxies, insertproxies, U
U0 removetemporaryproxiesU U DU UUOD, J00000OO0OOODOOO0N
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removeatom [3, 1, a_0]
removeatom (4, 2, b_1]
removemem [2, 1]
removeproxies [2]
removemenm [1, 0]
removeproxies [1]
removetoplev.. [0]

movecells [0, 1]
newmem [5, 0]
newmem [6, 0]
movecells (6, 2]

insertproxies [0, 6]
removetempor.. [0]

newatom [7, 5, c_0]
newatom [8, 6, e_1]
relink [8, 0, 4, 0, 6]

g 32000000

gogooboboobobbotbodoooooo. oobbobobbbboooooo,o0d
gogboooggbood.

gb,gbbgbobboobdogboo,bonboobooboboooobod
0.00000000,000000 (o000 o00o0oogogogo.)ooo,d
gobodbbogboo. oo, bbooboooboo.bboobbod
goggobbobo. bbbbuoooooooobboboobobbouooo, oo
gogbobobooooboood.

removeatom [3, 1, a_0]
removeatom [4, 2, b_1]

0000 removeatom DD OO OO0, 3(0000 (a000))0 1(D0)000
000000,40000 (b000)02(00)00000000000. OO
gogooobooobbbboo, oo oooouoon.

{ A $q[x1}, $pll}

U
a, b(X)

gogb,boggxuggoboooagd.
gob,0gooobooan.
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removemem [2, 1]

removemem [1, O]

0000 removemem0 000000, 2(00)01(00)000000000,1(C
0)0o(00,0000000000000000)00000000000.0
00,000000000000000000000000000000000

O

a.

f

{

{

a, b(X)

$q (X1}

$pll}

~

J

gobbboooboboboooobb.boogoboboboooobo.

[newmem [6, 0] newmem [6, O]

)

00000000,0(00,00000000000000OODO)ODOOOO0OO

gobobo.goobbobuoooobobosebogognon.

(

{3 {

)

gb,gbboobbogboob,gboobbuoobooboooboobbod
gobogobogoooo.goo,b3200g00booooooooboad
ggboobogd.

movecells [0, 1]
movecells [6, 2]

0000, 100,000 removemem 0 0000000000)00,000,0
000000000)0,000000000000000000, 200,00
000000D000000)00,600)00000000000000000
O000. 000,00000000002a0000b00000000000
000000.000,000000000000000000000000. 0

ggbboobooobboboogoooboo.

(i$p[], { }, {$qlXxl],

)

gbobooobsguboobooo,0b,00bbooboobbt»bog1d
ggboobogg.
000,000000000000000C00O0O0000O0 (boo)0o0oO



gb.gobooboobooboobooobg,bobobaob.

newatom [7, 5, c_0]
newatom [8, 6, e_1]

0000000,s500)0000000 c000000ooooDoooooog,
6(00)0000000ee0000D0OD 1000000O0DODOODODODO. OOO
g,70800b000bouogobgoon.

C$p[], {c}, {$qlX1, e( )}. }

b edbbObOuoooobobogon.
goo,gobobbobobbobddogooobobobobboo. 03200040,
relinkJ0 000000, OO00O0O0OOOOO0OO0OOOOO0O040,bb 1010
gogbbobooooboboo. ggobboooobbboooobboood
ggooboboogd.
gogobobobobodooooooobbobobo,bdoooooobobooo
ggboboobbooooobobob,bugooobbobooooobboboooad
goo.
gogoboboo,ggbobbobooogobbbbooooobbobouoood
gdd. ggoobboobbboooooooboboboo,bbbobbboooad
ggbobobooggbboboooooobo.

<$p[], {c}, {$qlY], e(N}. ]

gogddd,djddddduoooooddooon,0oooooood
gbbogoboodbbuoobbobob.ooobboobbuoobobood,
goboggbobda.gbbog,buogobooobbuogob,obbood
gogbbbuoooobbodoooobob.

3.3 Uy

gobbobuoooobbbuooooboboboaod.
gogbboboooobbboooobooboooobn.
ggboboboboooogbobbobooog,bbbbuooooobbouood
gogoooo.
gbobobdgogoooo,boboboboboboboboboboba.
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3.3.1 UJU000oooooooobobobobobobobbobobooood

20000000,00,00000000000000000O0OO,00
gogboboboooobobboooooboboooobbboo.gobbboood
gb,uoodgbbooobbooobbo,gobbbooobb.oob1ooo0d
goo.
gg,bol1gogbb,goobbobuoooobbooooooobog.
LMNtal 00 OOODOODOOOOO (DOOO,0000000000000D)
gogbobobobbobooduogo. oggobobboboboo,bboouogoood
O0.00000000000000000O0O0OoOo0Ot.

3.3.2 O0OOOOOOon

gogbobobbooooobobobobuoooobbobboooooboobo,ood
ggbbbuoooobbooodobobbo.ooobbbooobobboood
g,0bogoobbobduooobobooogbn.

gobbobo,obobbbodoodgbobobolgoobboobog.

3.4 UOOO

g, gggbbbobbbuoooodg. gobbboobbbooooood
gogobobodo,ggobbobbogogobobbooooobobboooon
ggbobooogboboobod.

3.4.1 UO0O0OOOOOOOOO

gbo,gbogbboobobooboobooboobobo,bobboobod
ggoooo.
gogobobboooooobob,bogoobobbboooooobobbooood
ggb,bggobbobuoooobbbouoooobobod.
gob,b0bggoboboboooooobobooo,goobboboooobn.
gboboggbo,gbbogbb.odgb,goboodobbuoobbood
ggooboogooooog.
ggbbobuoooobbbuooooboboooobn.

lDpooooo,610000
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a4 )
COPYATOMS(DSTMEM,SRCMEM) :

0 SRCMEMOOOO00000O000 4(1<i<n(r:000000))0
0oo
A000000000
0oooo
A00000000000000
A0 DSTMEM 000
COPY ATOMS(A;, DSTMEM) 000

COPY ATOMS_REC(A, DSTMEM) :
000 ADDO0O000000000000 B(1<i<m(m:A00000O
yoooo
p;00000000
A0DDOD BOOOOOOOOOOOOOOOO
B;0000000
B0 DSTMEM 000
A0DDOO BOOOOOOOOOOOOOOOO

COPY ATOMS_REC(B;, DSTMEM)O 00 )
N

gboobboobodgo,obogbuooboobbo,bobboobad
gobogboob.obobg,ooboboooboob,bobooobobobod
ggoobbobbobooooooooobbobbobodug. goo,0000d
gogoobog,boooooboobooood.

ggbobobobouoooobbobobooooobobbog,oobobobouoood
gobbooooboo200bbooob,gdbbuodboobboodb =00
gobbobuoooobboooooon.

3.4.2 U0O0O0O0OOOOOOOOOOOOO

gd,tbuotddddoddouodoododood, oo ooooad
go.

gboboobobg,ooboboobobo.bob,0booobobd
gobbuooobbogdobboo,ogoboooobobbooobboon.
gboo,goboobbooboobooboobobobobo.

gb,ggbbuogbobooobboobb.ogbobooob,oobood
00000 (000D00O0O0OoO0o0o0ooooooooooon).
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KCOPYCELL%DSTMENLSRGMEND:

0 SRCMEMOOOOOOC(1<i<m(m:0000))0000
C,00 DSTMEMOOO
COPYCELLS(C;0000,C;)000
c,00000¢Oo000000

COPY ATOMS(DSTMEM,SRCMEM) 00O

N j
ooOo,000000oboo0ooboo0,0boo0dg COPYATOMS REC
gogbboboooobn.

a N
COPY ATOMS_REC(A, DSTMEM) :

000 ADDDDO00000O00000 B(1<i<m(m:AD00000
o000
B0 A0D000O0OOO0OOODOOO00
000000000 BROOOD ADDOOOOOOOOOOO
BO000000D,AD0D00O0DD0O000O0O0OOO
0ooooo
B0 A0D00O0O0OOOODO
B00000000
ADDD0O0BOOOODOODOONONOOOOOOD
B000000D0
B0 DSTMEM 000
ADDDODO BOODOOOOO0O0000000OO

COPYATOMS_REC(B;, DSTMEM)DO0OO
N /

gbooooboogbo, bbb, gbboobobooboobbobod
ggbbo.buogobbobbooogbbbuoooobbbooobobboood
goo.

gob,ogoobboooobooboooobbod.

3.4.3 UUOULOOOOOOOLOOOOOOObDOn

gbobobooooboboboooobobobon.3s1bobgobg
gg,bogooboboogooobo.

gboobooboboobboob,obooboobboobooboobd
gbogbdboogbogbboogboobobobboboboob.oob,d
gboobgoboobobboboobooboobuoob.obboobod
gg,bbbouogobbobbouoogbbbbooooobobobboooad
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gbgobgoboobobobob.ooboobobbobboboobod
O00o0o0,00b0b00o0ogoLOOKUPLINKD OO O.

gboobooboboob,ooboobooboobboobooboobd
U0 —-0000gbbobuoooobobuoooobood.

3.4.1,3420000000000000000000000. 0000000
Oo0ooooooboCOPYCELLSODODODODODOO.

Oo00O, OO0 COPYCELLSODOOOUODO, 00D —OO0O0ODOOODODO
LOOKUPLINK DO ODODOOODOO. OobDOooOo,0booboboooo
gogbbobooooboboooobobboooobooboboooooobooo.

000 MOVECELLSOODOOOODOO COPYCELLSO, 00O GETLINKDO
00000 LOOKUPLINKOODOOODOODODOOODODODOOODO, 000000
gogboooogbood.

344 000000

gogbbobuoodoobb,ooobbbooobobbodg,obbbdaad.

gobooobobooobbooobbooob,gobbooobbood,
oooboooooobobooobooobo.obooob bROPMEMOODOOOO
gobooo.

3.5 UOoOOogg

gobboboooob,bggobobboooobbboooon.
gobbbuogoobbooogobobooogbn.

(‘[&(X,Y), $p[X,Y1} :- {a1(A,B), $pl[A,Bl},{a2(C,D), $p[C,DI}. ]

gobbobuoodg,bbuooobobbbooodabn.

{a(a,b)}. = {al(a,b)},{a2(a,b)}.
{a({b,c}, {d,e})}. ={a1({b,c}, {d,eH)},{a2({b,c}, {d,e})}.
{a(a,b), {c}}. = {ai1(a,b), {c}}, {a2(a,b), {c}}.

gogobbooooobooooobog, boooobbooooobd
goo.

[{a(A,A)}. = {a1(A1,A1)},{a2(A2,A2)}. ]
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] TN
L3333
LSS

RN
LR
St tototete
XN
v b en
(35S
S
KK

U 33 b0bbuggbbbuoooobbobuoaobn

gogbbbuoooobboooaoboo.

ooo, ¢$p00 10000 2000¢p 000000000, OOO0OO, 00
godoooooouououooooooboobboobobbobbbbbob. oad,
LOOKUPLINKODOODOODOODODODODODODODODOODOO,bO0bDO. oo
gbooboobbobboobooboobooboob,ooboobod
ggboobooggooobod.

gbogobgoboboo,ogbgoobgobog.

3.5.1 OO0

gbogboooboobob,gbugboobobobobooboobog. d
ggb,dgdbobobuoodgbbboooobbuooobobb,o0b=0000
gbobodgbbdg.gbobogobooo,ggbboobooob.ooooboo
gboboboodobbooobbuobboodoboodgbbooobbobbood
g,0bbbbouogobbobbouoogobbbooooobobboooad
O000. 00000000000000000000000(@0o0o0o0oogo
O00000)00000,000LMNtal0=0000000000000000
ggobbbbdoood. bod,=00bbbbduoodgbbbbodg,odd
gobooogoon.

gobbbuood,bbuooaub»=c00d0obbboodb.=bo000d
g200d00oobobobboooooobb,bobbuooooobobboooad
ggoobbbbboodooodo,godobb,bbbbboood,=000d
gogogoobbbb. oo, goooooooobbbbobb. 00
U,=000d0bbobuoggobbbdodd.

gob,bogoobbobdoogobbboooobbboooobobboo.
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ATTTTTT2
SERRERERILRINS
LIRS

<]
SRS

<2
RRRERRE

X X X

034000000000

g 35 b0bougaoooo

goobo,bboooobbbooo=000o0bboooobb,onobod

COPYCELLSOUODOODOOOOODOOOOOOOobooboooo.oog,oon
gogbboboooobbboooo,bogo=0bbooonon.

INSERTCONNECTORS O OO DELETECON-

gbooobodgboabo,

NECTORSODOOODOODO.

(000D0O00)00

(0000)OOD0O0OO0. 0000oooooooooooooo

g,0bogooboobod.

b

ggbobobbooogobbobbuooooboboood

gogob=00d

,goubboogd

gobobboooobobooobboooobbood

COPYCELLSOOODODOOOOODODO —DQOOOOOOOOO,

INSERTCONNECTORSOODOODOODOODODOOODOO.

oooo,

0.
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3.6 U0OO
00000000000000000,000000000000000000.

[{Cp, $pll} :- {$pll, $pll}. ]

gdd,dbddd cpddodooouog. bbbbbooood

036000000000

go.

{cp,a,b,c} = {a,a,b,b,c,c}
{cp,cp,n} = {cp,cp,n,n} = {cp,cp,n,n,n} ...
{cp,{1,m,n}} = {{1,m,n},{1,m,n}}

go,ggbbooooooon,

C{cp,$p[]} - $pll,$pl]. ]

goooboooo.

{cp,{cp,{data}t}} ={cp,{data}},{cp,{data}}t== )
{data},{data},{data},{data}

{cp,{data},{cp,{data}}} =

{data},{data},{cp,{data}},{cp,{data}t} =
{data},{data},{data},{data},{data},{data} y

gbobooboo,0boobooboobooboobbobobooboobod
goog.

{cp(),$p[]} :- int (W) ,N>0 | {cp(N-1),$p[13},$p(].
{cp),$p[1} :- int (W) ,N=0| O.

gogbo,bbobuood. bbb =000,buooogbbobogg.
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U3ngoboobobbobooboon

{cp(3),a,b,c} ==== a,a,a,b,b,b,c,c,c
{cp(b),data} ====== data,data,data,data,data
{cp(2),{cp(2),data}} ======- data,data,data,data

{cp(0),{dust}} =

gobbobuogoobboooooboboooabn.

g 38 bbbougoobobooognooooogd

[{a(X) ;$p[X1} - {$p[Y],$plY]}.

gbooobgooooo.
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~ - N

U39 b0bbugaobbooognobood

{a(®),c(@?} = {b(b),c(d,c(d)?}
{a({f,g, 0} = {{’+ M ,f,g,h},{’+ (M) ,f,g,h}}

g20ddgoog,goooooooobboboobby+0ooogood
goo.
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40 UOoooddh

4.1 OOOOOOOOO

200000,waryd 00000, gbogboogbogoagoaf.
ground OO OO, OOOOO,00000,00000000,100000
ggbbobooogobobo. bgogobobboluogoobbboood
gobogobooobobo.gbbodobbuooboboooboooboon.

gbobobodgb,1boogboobobuoobbooboobb,bob,on,d
gobbooboo.gboobooooboobog.

gobbobooobboboog,bbuoooobbod.

oo 1ooooob. ooooooogd
0. ooooood, bboboobooboobooououugguouogoaao
gooobobobb. odddoogoooobobobbb, oodgogd
gbobooogoboo.

g4.100000boobooooon.

O @O m @ O
(n) (n) (3) O—3)
¥ L o
G oaC)
()

G2

G3

041 000000000
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Gl=n(n(n,n),n(n,n)).

G2=a(a(a(a)))).

G3=[1,2,3].

G4=p(q(r (s (t (u(v(w(x(Q,S,0),P)),1)),S)),Q,P).

gooOoOoOoOoOo,0000000.000,(CO0000O)00OoOoOoOogo
goboggbbogob. og,bogoboo,obbooobbooobood
goloboboooobboboooob.bbooooobboooobn.

4.1.1 0O0OOOOOOOOOOO0

oddoooboodooooooboooooobooobo,0ooooo 100
0ddodoooooo. 0ooo0ooooooo.

gogdooooobbboooo,o00ggoooo,30bobobbuo. od
ogoooooooi1oooo.

0ddoooooooooooobooodooo 1oooooo,booooa
0ddo0oo00oddooooooooooD. oo,00b00000o0ooooaao
oo, oo0oooooobooboooooooooooo.oooo,od
0Jdddd0d0o0ooooooooooooooooooooooooo0ooooao
ooooooooooooo.
a 2:

oboogobboobobooobooob. bg, gobboooboo
oobogoooboogobooob. ooo, bbooobooob, boo
oboboobooboon.

gogbobuog,bbbuogobobboogaon.

042 00000000 2
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O 3:

goooboobbobbbbbooboboob, ooooooogdg. oogogo
pboboobooboobooobobboboobo.

ggoboob,ggobobooggo.

043: 000000003

U 4:

gbooboogobbbooooboboooob, oooboboooboboboo
goobobbboboobb. 0bb, oooooood, booudagogao
uo.

gdd,googobbboboobbboboddgog. g1ooobooboodgood

044. 00000000 4

gbogobgo,gbboboob.

4.1.2 0000000

gobboobuogoboboboogooboo.

gbogo20400000000000 1000000, b0booobobobd
. ggoobboobbbudoog,ggooobboobbboduooad
gooooboobb. obb,020400 10000000, 00000000
gogbbobuogoobobooooooobooo.

40



go,0o00bo0boob,b400000000000000D0O0.DODOO
gobooboo,gbboboobooboob.oboo4b0onoboO.

go,0300000000,00b0b000b0b000b00b00.bo00b0o
ggbobobbooooobbobboooobbbooooo,bbobbboooad
gbbooboobbooboboobooob. oo,bbobooboobbod
ggoobooogo.

g20,0b00000d000d0d. jgooooobboboobobboboooood
gbd.booogo,ooobooo,gl1bboooobbdaobbuooobbood
goooobo.gobooobboobbooobooboobbuooooboon,

045 00000000 2

gogboobuoooobobod.
gobo,020,0b0b000gobobooooooog.

4.1.3 0OO0O0OO0OOOOOOOOO

013400000, 00000000000D00O0O0ODOOO. DOoDODO,
gboobgooboobo,bobooboobooboobooboobo.
gog,b20b000bo0boo,goboobobboobobooboo.
gbboooboobboobboo. boobbooboboo,booobd
gobooboooboobbobo,ogbooboobboobooboobod
gbogo.bobooboboboobo,gboobobobboobobg,bd

goooobgon.
gboogoda,bbooboobuoobooboboboboobooboobd
gooob.oboobgoobooobo.
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0ooooooon.
D000000000000000,000000000000000000
0000o00ooooo.
00000000,000000000000000000000 (00000
00000),000000000000000.000,0000000000
D0000000000000000000000000000.
000000 MOOODOOOODOOOOO. 00000000000 MOOO
(00000000000000000).
00,MO000000001000,000000000m0001000.0
0,000M-1000000200000,00000000000 M—10
001000.00000000MO000000000000. 000000
0000000000000,0000 MO00000000
000,000000000.0000000000000,00000000
0000,KO0000 (0000000000 M,0000)0000, [TF_, M
000.00000,000000000000
D000000000000,0000000000000000

P ___ >~ P ___>~
//———-—\\ /,———-\\\ //————\\ /————-\\\
15T T TN \//," IENANY 15T TN \//I'— IENANY
| Vil | | Vo |
|II ||”I ||I| |II ||III ||||
nh I I nh I I
! Vi VU ! Vit i
1 ! 1 1 ! 1
Ll 1, o Ll 1 1
i ! 'y i ! o
(LN /4 \ / (LN /4 \ /
TRttt ALt T TRttt ALt T
e AN AT e AN v
||:| ':II|I l:u ||:| ':II'l ':Il
i '|||'| (R i '|||'| (R
i Bt 1y i Bt 1y
i Bt 1y i Bt 1y
X PRI /'/'u X PRI /'/Ill
NSz zZ/nNzzzZ2n i NIz =Z/nNzz-=Z2n
W, ===, === W, ===, ===
s Mg/ Mg s Mg/ { Mg
1t Hgt Y ! D! Y
1t Hygt Y ! Mgt Y
1t Hygt i ! Mgt Y
! :m.l :||| 1! :III|| :|||
1t gt 1 1t gt [
T T T T
1y’ \|||||/ o 1y’ N/ o
1! I||||l i 1! I|II|' H
1! I||||l o 1! I|II|' H
1! ! 1 1! ! [
it :||||I :||| ! :||||I :|||
gl gl 1 ! gl 1
NSNS NN N
N=——=/ N>=-—-—~- ’ NS——=/ N>=-—-—~- ’
- - ———= - - - ———=

046 0000000000

goggobbbbbbouooooobbb,bbbbobbbooooooon. d
gbobogoboodbbuogbboooboogbboobbooobood
ggogobbbobbo. buddog,goooobbbbbbbodogooad
gogboobouoooobood.

gbog,bgbobdg,bodgbuoobdoboobbogbooboobbod
gogoobbobobo,bbuodgoogoooboob. bbodoooad
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0,00000000DO00000DbOO00bO0b0.bo0bOOo,00bD0obDbO0ODo
00,0002000000000000000DO0DO0ODOO0OODOODODOO
oOooOoooobooo.

0000000000, 0000000000000DO0000DO0O0000O.
0200000000,00000D00D00D0DO0ODODODODODODAO
000000oDOO00oOoOooo,0000000.

O0,000000000000000000000O,000000,000A0
O00000. O0D0000000bOO0DOO0oDO0oDOooO0,000000000d
000000 ooooooooo,0220000010000000000,00
000000000000 00O,00000000.

0000000000000 000o0Od groundOO0O0ODODO. OOOOO
ground 000000,

4.1.4 unaryU U Q0O

unary 000,000 1000000000.

gob,ddbbbbb0wary0 00000000000 0O0O0O0O0O, 000
gobbbuoododbibbuwary D000 groundD 000000000000
U,wmary0J0000000000O0O0O000O00ODOO0O0O0. 00000, unaryUd O
U0 groundJ 00O OOOOOOODONO.

groundJ OO OO0O0, 0000000000,000000000 unaryl
gbogobgoboooobo.

wary U0 0004000000000 00000,0b0boo0bboouooad
goo,0bbobbbd.wmary0 000, 0000000 1000,000000
gobbobuootdbbwary0oooogoooooog,0bboggd
gbogoog.

4.2 0O0O0OO

ggbobbbooodgo,bbobbuogbobbbuooooobobouood
gogbbobuoooo.bb,gogobbbuggobobooog.

4.2.1 0O0O0OOOOOO

ggbbobuoooobboboog,bbo200000.
gobboboooobobooooooob,
gobbobuoooobboooooon.
gogbbobuogoobobooooooboao.
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2000000,0b0000000O000OO0DOOODAO.

Ca(X,Y) ,b(Z) - ground(X) | ... ]

goboobboo,oobxgbboobboooboo,yozobooD.
gbob,bodbooobuooboboobboobboobooo,uobbod
gbooboobobboboobooboobobobob.

gooooboooboobo,boobbooboobb MmOOoobDOO.
gbo,bgbobobobobobobobobobobobobobobo,d
gobboobogob20bbo0ogboboogon.

gbobo,0boboobobobobooooooobobobob,bo
gobbooobobobooobbo. ggbb,oobbooobbog,bboo
gboobgoboobobboboob.oobobboboboobboobod
goggoob,o0gooobb. oooooooobbbbobboboodadao
gboooboobbooboooboob,buoobbog. boobbod
gbobooggbbodgoo,gobboogob.bogobbuoooboo,bood
goboogobbodg,bogbob.ogobobooobbo,bboooboon
go.

gbobobgo,gbobobobobobobobooboboobob,bo
OO00D00O00NEWSETODODO,0000000D0O000 ADDATOMTOSET
goboboogo.

4.2.2 0O0O0O0OOO

gb,gbogbboobboobodgb,gbuogboogbboobboobad
ggobbbbooodo. bbbooooobbbbouooooobobbbo. d
ggobooboobog,gobbobbouoogbbbbooooobobboooad
gogbbbooodobbboodobbbuoodobbbdodo. g, ground 000
gboboo,bboogbooobooobb. oob,dbbdwarydddbogn
ggbobbbbooodobobbbbdoooobbb,booooobbbodaoad
gbogboboobodgbodg.boobb,wary000oooooooon
gbobo1gobooo. bog,0obboooboooboobboobbod
gbbogbogbob,bbugbooobuoobboo,booboobboad
gboobuoobuoobgooboob. oob,oboobooboboboob,
ggbbobuooobbbooooboboboooo.bbbuoooobboood
gboobooboobbobboobooboobo,bbooboobod
gooobD,bbbibb00+wary0 0000000 +groundd 0000
gboobgoboobobbobbo.booboobobbobbob.
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4.2.3 0O0O0OOOOOO

gbobooggbog,bboobbuooobboobboo.obo,bood
goo,0boodbboo.oboog,bogbobooobboonobood
000000 (booo0oU0UoooooooO0O,0o0o00oooo)oog. ™
gobbobuooooboboooobbboooobbboooooobobooo.

ooooo,00bobo coPYGROUNDODOODODOOO.

4.24 0O0O0OOOOOO

gogbb,toogdgbobbbouooogbbbodg. ogogobooboooad,
ggoobobooobb. bboudg,dugooooobbooobbbodogooad
gbooboo,20b00bo0bobobooboobobobobooobo. bd
ggboobooogg,bbogogobob,gooobooo.bobog, d
ggdddodgoobbb,tooooobobbbbbb,oo00oooogoad
gob.oggbuogoboob,gobobog,bboobobooobobood
go.

gg,buoggobob,ogobboooobn.

gboooo,boooboobboobbooboo. bboobooobd
g,buogbobooggbboobboog,oooboboobboobo.bood
gbooboobboobbo,boobooboobboobooboobod
gb.bodgbbog,ggbbogboooboo.oboobbuoobbod
gboobooboobb,oboobuooboobbobbooboobod
ggbobooooobo.

gboobooboboobbooboobuoob,obboobooboobd
ggbooogd.

OoopooooD,0bb000nD EQGROUNDOOODODO.

4.2.5 0O0O0OOOOOO

gogbobobbooooobobbooooobbobbdd. wmary0DO00oon
ggbbbuooobobbbooodobbboooobb.buooobobboood
ggbobobobooooobbbboooog,bbbuogooobobboooad
gogbooboo,ooobn.

oo0o0ooood, REMOVEGROUNDOOODOO.
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4.3 OO0

gogbbobuogoobbbooogoobooogon.

[g(G) :- ground(G) | ggg(G,G,G). ]

470000000000

gboob,gbbobboobuogbuooboobbob,obboobad
gobbob.ogooobooooboobog.

g(a) = g(a,a,a)

gn(m((@)),n(N))) =

g(n(n(m®W1)),n(N1)) ,n(a(n2)),n(N2)) ,n(n(n(N3)),n(N3)))
g([1,2,3]) = g([1,2,3],[1,2,31,[1,2,3])

gogoobbbb,bbbbudoooooobobbbobbobouoog. ggd
gogbooboooob,oooobobogd.

(L = LIST,del=DEL :- ground(LIST),ground(DEL),LIST=DEL | L=[] ,del=D9_.

gbouogbogbogogbo. =0og,gbuogboboobobboobog,ad
gogbbbuoogbbboo.oobboda,obbbooodobbboooob.

list=[[1,2,3],[3,5,4,5],[1,2,3,4,5],[2,5]],del=[4,5] ==
list=[1,2,3],[3,5],[1,2,3],[2,5]]
del=[a,b,c],list=[a,b,c] = list=[]
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048 0000000obobooooon

4.4 UUOUOUOOOOOOUObLoOouboogod

4130000000000, 000000O00D0O00OO0ODLOODDOODODO0
go.bo,0ogobbobooooboboa,obbbouoooboboog.
ggobobob,gogbobbbuoooobobobooooobbobouoood
go.bbob20000bbobuoooobobboooobobooooboboog.
gbogbboobodgbug,ggbuooboobbobobooboob,d
gobboboooobbooooobooo.
gbbodgbogbbg,bugobooobuoobboobo,boobb 10
gogooboboobobo,bbdddgod. ggobboobbbodoooood
ggbbobuoooobobobooan.
gbboobobbodbooo,gobobobo,ggbooob110bbod
go.

gob,bggobbbdoooooboogobbbooooobooo
ggb,b0goobbbuooobbobouoon
goggobb,obbbobobbboddoooooobobobobooooono. d
gobbuooobboodob,ooobobogo,boogbobbodobb,od
ggooobog,gobbboodgon
gbogbbbuooodbdoboboboboooo,bobobobobaoog.
ggobobbooggobo,budgogoboboooooboobobboogod
ggbboobooobbboogaobon.
gobo,ggobbobuoogobobod

PERSON1={eq(E1),$p[]}, PERSON2={eq(E2),$q[1)} :- E1=E2|
{eq(E1),$pl],$q[]1,’+ (PERSON1),’+’ (PERSON2)}.
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U 49 000000oobobooooon

gbboogobuabodg,bodboobboobuoooboboobbbobbo. d
ggobob,ggobobbooodgobobboagd.

boy={eg=name (robert) ,age(10)}.
bob={eg=name (robert) ,doing(cleaning))}.
girl={name(ada),eq=[age(20) ,doing(running)]}.
someone={eq=[age (20) ,doing(running)]}.

"boy”="bob”"0 00, "girl”="someone”J 0 O OOO.

4.5 UOUOOOOOOOOO

gooooooobobobibd. groundJuwnaryUU00ooooooooon,
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0 4.10: D0ooobooboobooobo

f
unary(X) 0 X=YOOOOOOOODOODO, wmary(Y)YDOUOQOOOOOODOO

uo.

unary(Y) O X=YOOOOOOOODOODO, wmaryX) 0OODOOOOODOO
uo.

X=yOuooooooood, ground(X), ground(Y) OODOOOOOOOOO
0.

OOoooooOo, D000 bobDdXUuwaryX)UOOooooono
0000000 ground(X) DO O0O0DO0OOOOOODOODOO, ground(X) O
gboog.

J

ground OO OOOOOODOOO.

49



st Uboobddoboboutdbod
HENEERN

ggbobbbbooodgobbbboooob,bboooaobbbboooad
gg200004d.

5.1 SATOOO0ODOODOO

SATO, 0000000 true,falsed 20000000, 000000000 2
OO00D0.00000000DOO00DoO0obOOOo SATOOoOoDOoOoooo.
gobboboooobbboooobob,ooobbbooon.

5.1.1 0OO0OO0OOO0OOO

goboo,gobboboogon.

(spaoe={a(1) , a(2), a(3), ..., z(0), unsolvable} ]

0000 100000000000000000. 0000 a(H 000 2500

0 5.1: space 0 00O 0O

0000000000oO0oO0o0O00000)000. z00DO0O0O0OOOOO.
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unsolvable U0 U, 000000000 OOOO0O.

00 spaced (0000, 0000000 spaced 000+ 0000DOOO,
000)00000oooooooOo,0o00o0oog.

gog,bgooooooboooo.

m(M) .
c(1,{x(1) ,notx(2),,,}).
c(2,{notx (1) ,notx(3),x(3),,,}).

CNFOOOODODODOOOO.O0O0OmmO,0000000 MODODO

0 5.2 SATODOODOO

00000, ¢,{...») OCNFOOOOO Cx,000,0200000000
0000,0000 oy, —2y 0 x(N), notx(N\) 00000000,

5.1.2 00O

gobbobooobobobooon.
ggboboooobobooogooobo.

space={a(N),$v[]} :- int(N) |
space={t(N) ,$v[]},space={f(N) ,$v[]}.

0000000 t(true),f(false)0 200000. 0000000000000
gobbobooobboboogooo.
ggbboboo,gbbboduodgob.

ol



m(M) ,space={ unsolvable, z(Z), $s[l} :- int(Z),int(M),Z=M |
m(M) ,space={ solvable, $s[17}.

cM,{ =xx), $c[1}), space={t(Nt), z(Z ), $s[1} :-
int (M), int(Nx), int(Nt), int(Z), Nx=Nt, Z=M-1 |
cM,{ =xWx), $c[1}), space={t(Nt), z(Z+1), $s[]}.
c(M,{notx(Nx), $c[l}), space={f(Nf), z(Z ), $s[1} :-
int (M), int(Nx), int(Nf), int(Z), Nx=Nf, Z=M-1 |

c(M,{notx(Nx), $cl[l}), space={f(Nf), z(Z+1), $s[]}.
N /

z(z)0,C,00 C,000000 (000 G(1<k<2Z)0000,0 ¢, 010
000000000000)0000000000000. 0000000
) 0O0O,0000000000,0000000000000000.

5.1.3 U0OO0OOO0OOO0OO

00000000,000000000000000000000O0O000O1.
gbooboobbobbooboo,ooboobbobobooboobod
gooooboobobdo. obo,oboboobboobbooboooboobod
gb.0oboobooboobg,bedboobuoobuoobuobobg.

5.1.4 00U

goggbbobboudoooogobbobbodugg,goooobobooo
ggbobbbooodgbo,bbbouooobbbbuooooobbbboooadd
g.ogboo,0boggboogbboogobooobbuoooboog,ood
gbbogoboodobb.odbbodobboobbuoobboooboodd,
ggboboooobooboogn.

5.2 UOUOOOOODOODOOO

gbbogobod,ggbuogbbobobuooboobboo,oobuobaod
goggobbbobbobboddood. oo, oo0oobbobbodoooood
gogooboboo,bbobbboddgooooobbo. bbbbodouooad
gogbboobouoooobboooooon.

lDpooo00oO0oO0O00D0O0O000O0OO0n

o2



5.2.1 0UOOOOO
-

gog,booboboobbddddddooooooooodo. tooouogo
gbbogdgb,ggbob1oodbb,gobbuooobbuooobboo
gooob.ogd,boogobooboooo,buoooobbooo. g,
gboogboooboogbog,buoobuoobboobobo. ooboo
oo.

0000000000000 (D00ooooooo)yoooooooooo

gboob. oo, bogoobbboooooobooa. y
-

gooo,0,b,0o0booobogi1obooobbog,bboob rbod
gooo.

4 N
;0000

gbobooboooon
:0oodg
:goodg
:gbooboogn
gboboboooon

;0000
- %

gog,3000s00000000.

gogo,bbogooobbobbodgooobobboooooobooood
gogbbbuooobobbooodobobbo.gooobbbooobobboood
gooo.

OO0 SATOODOOOOOO,bODO000DOO000OO00b0.0b0bO0O0DOd
gbobogbbogbboobb.oobboobbobooboboounbn,d
gboboobooobooobooobo. obboob 20b00000,00
gogboobooogbbo.booooboboadg.

gbgobobooboobbooboobgoobon.

gobobooood

N O Ot = W N

e 0UUUDN —0U0O0OOD orODOODO

gobbbuodlb —-400d0bb orb0Oogoonon

gogouooboobiblb 00000 or 0O

gogouoobooobbbibl - 00000odd ordd

ooobobd0 — 00000 ordd

23



gbogooo,boboobboobogboobgoon.

gbbog,0bodgbooobo,gbuoobbobuogbboooboobbod
gbooboobboobb,oboobooboobbobobooboobod
ggboboobbooooob. ooobb,bu200000oboobooooaf.
gbodggsil3ggbgoboobooboobooboobgn.

godgggoooobbbbbobb,o0gooooobbbbbb,odd
gobod.bbooboooboo,bboobboooboobboo.bbod
gobobooobbbogdo.bbd,stagelDO0O0O0O0D0ODODOOOODOOOO
go.

5.2.2 0OOOOO

ggobobboooogbbobboogooboboboog,gonbobboogod
gogbbobooooobbod.

state(1, [[w,w], [g], [c1],(0],(], [cl], [g,c], 15,
move (0, [g,g]) ,move[1,[1),,,,,,)

g,0,0o00bootdbidwgc00nnboonnDod. 00 stated OO0
gobboobuogoobboboogoo.

4 N
D01 : 00000000

:goggboboobogd
»gogggooobodgd
:uggogooo
»googgn

: 000000000000
- %

go,bogdob,goobboodgbbobda,bbbuoobbobbbood
gogoooo.

godggoobbbbbh,ddstateddgggdobbbbo. oo4oaad,
gobosbuoooobbooogbbobooooboo.

uwmJO0O0O0000,00000000000 unsolvableUUOOUOOOOO.

goggobbooobobo,bbodgooogobobb. bbobogoogood
00000000 (0000000oooooooooOO)oO0. 00,00000
gg,bbbogooggo,bobobobobbbuoduooooooooood
gboobdoo.boo,bobboboobbobooboobobooboob.
ggbobobbooogbobbobbooooobbD. savedd 000000
gbogobgoboobbooboobgoobgn.

D O W N -
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5.3 UUHOOooooooogg

gbogobodgboog,uggbbgobuogogboog,ouoboooobad
ggb,bbouogobbbbooooobbbouooooobbboood
goboggb.bggbbuogobobogbbooo,ug,buogooboood
ggbbobuooobbouooobobbboooobbboooobobood.
gobuogoobu. gobuogobogobuoooboooobooooboog.
gboboggbbuodgbbooobobo.gbb,0obbuoobobooobb,d
gogouoobbobbodooouooobbb. booooouooboobod
g,ggbbogbbogbudgboobbob,oobuoboobboobod
go.
gbo,bbgobuogbbobooboboo,oobbooboobbod
gogboobuogoobood.
gb,gbbodboobbodgboobobboa,oobboobbbod
gogobbobbbodogoooooboboboobb. bbooooo,uoad
ggbbobuogoogbbboooobbboooobn.

95



el L OOOO

6.1 U0O0O0UOUbootobobotdbboodbooodon
0O

gboobboobodgboda,buggbuooboobboboboob,obad
ggbobuogogobobuooo.gbb,ogobbobooooboobog.

[{kill,$k[|*2] } - killed(*Z). ]

UoO0b0bO0obO,killedx2) OO0 OO0OODOO, killedODODOODO 100
ggbbbbooooobbbodod. «<zgdgobbobooooobb,o00d
O¢skO0OO00O0O0OOODOOODOODObOOODOODO.ObbOODOoODO
U,kil1000o0b00b0boboooobobobooboooog,obd
gbobogobood,ogobboogbbodbbudbddibibil killed
ggbbobuoooobbo,oobbbododad.

gg,bogoooboogo.

C{copy, $plI*Z]1} : - {$p[I*Z]1},{$p|*Z1]}, copyed (*Z1) ]

gogo,bbouogobbobbodugogobobbooooobobboooad
gg.bbo,gobbboodbbbuoooobbboboooobbog.

6.2 U0LUOULOOUOLOOOOOOOObooun

gogboboboboooogbboboboog,obbbbooooobbobbouood
ggooboogoooobog.

[a(A),b(B) ,$t[A,B] (- 7777($t) | ... ]

gbooboboboobboboobuooboobobobooboob.

gboboo,ggbuooboobdabbogbuogobbooboobb,bbad
gbgobgobooboboboob.

gg,bogoobbobuoooobbbuooob,oooobbbdaod.

o6



gel:00000gbbbouoogoboboogd
4 P b

06200000000

gboboogobodgbooboboobboobuooboobbooobbod.
gboobogbooboboboobbobobob,0bo1gogbobobd
gogbobuogobboboooo.

gboobobooboadgbooa,bugboob,oboobboobadgbod
ggobobobooogbbobbbooooob,bbuooooobobboooad
gbooboobobboboobuoobooboooboobo.

gbogbobooboodgboob,gboob,oboobboobuogboo
gbog,0bobobobo,0obobobobobobobobobobobd
go.
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6.3 UOOUOOoOnO

gsgggobobbu,gggguoboobbouoooobobobooood
0000000000'00000000000000,00000000000
ggoooo,gobboouoggon.
gog,ggbbbobbbuoooooobobboobbooda. googood
ggoboobbooooobobba,ggobbobuooooobobobbouoad
ggbbbuoobobboooobooboboooobbod.
gb,ggbooobogbobogbboobbuoobb.20b0o0bood
gbbodgbogbb,gbbodboobbuodgbbooba,buoobbod
gobbbuooooboboooooon.
gb,dbogboobbobobodgbuooboob,obbobbobobad
ggbbobuoooobbbooooobobbuooa,bbuoooboboobogd.
gbobuogbdgoobuoobobob,bogbobobogbobobod
gbogboogbogbogb,gbuodgbuodgboobuogbouogboogog.

lDpOo000000,0000000000000000000000

o8



HRN

gobbooobobog,buooggbbuoogbbooobboogbboon.
gb,gbbgoboooobbogboobbooboobboba,bod

goooo.
gb,gbbgoboobog,uogbboobobogboobbooboobod

gogboobuoooobood.
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0 OA LMNtalOOOOOOOO
HREpNEN

Al SATOOODOOOOO

» 0o0oooooo

%c(1, {notx(1),notx(2) b.
%2, { x),notx(2), =x(1}).
m(2). %000

wvar(2). % 0000

hgen_var (2) .

unsolved. % 00000 ooOoooog

preparing_space = {
unsolvable.

z(0) .

}.

» 0000

preparing_space={$s[] },gen_var(N) :- int(N),N>0]

preparing_space={$s[],a(N)},gen_var(N-1).

preparing_space={$s[]},gen_var(N) :- int(N),N=0|
space={3$s[]}.

OO0 @ooooog)

% O0O0o0oOoo

unsolved,m(M),space={ unsolvable,z(Z),$s[1} :-
int (Z),int (M) ,Z=M |

solved,m(M),space={ solvable, $s[1}. % zO0mOOOOOOOO

»OOoOoo
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unsolved,c(M,{ x(Nx),$c[]}),space={ t(Nt),z(Z ),$s[]1} :-
int (M) ,int (Nx),int (Nt),int (Z) ,Nx=Nt,Z=M-1]|

unsolved,c(M,{ x(Nx),$c[]}),space={ t(Nt),z(Z+1),$s[]}.

unsolved,c(M,{notx(Nx),$c[]1}),space={ £fWNf),z(Z ),$s[]1} :-
int (M) ,int (Nx),int (Nf) ,int (Z) ,Nx=Nf,6Z=M-1|

unsolved,c(M,{notx(Nx),$c[]1}),space={ £(Nf),z(Z+1),$s[]}.

% 0000
unsolved,space={a(N),$v[]} :— int (N) |
unsolved,space={t(N),$v[]}, space={f(N),$v[]}.

A2 0JOO0OO0OO0OO0OOOOOO

»Oooooo:

% full = [W,G,C] gobood. bogobbooobo, oobbdaao.
b W gogbbob wOOoooooo

b G ggbbob ghbbOoOooggn

) c =000bugoob cOO0ObDbOOOO

% boat = 00O0OOOOO

% 70
full
boat

(lwl, [gl, [c].
1.

%% 10
hfull = [[w], [g], [c]].
Y%boat = 3.

%Wh 7O
Hhfull = [[w,w,w],[g,gl,[c]].
Y%boat = 2.

%h 190
%full = [[w,w,w,w,w,w,w,w,w,w],[],[]].
Y%boat 1.
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hth 30

%full = [[w],[g,g.8,8,8],[c]].
Yboat = 5.
start.

»nWooooooooog.
stage(0) .

»ooooono
start,full=F,boat=B :- int(B),ground(F) |
un, unsaved_state(B,F,[[]1,[1,[1],[],left,0,{}),full=F,boat=B.

yoooOo (ooooooooooooag)
un,state(B,[[],[]1,0]]1,08,[],left,N,movin(M)),full = F :-
0S=F,int(B),int(N) | solution=M.

»oooooo,0o00o0o0o0ooon
» (000000000000 DO00ooOooDo0d)
un,unsaved_state(B,S, [[w|W],[glG], C J1,[],BS,N,{$m[]}) :-
ground (8) ,ground (W) ,ground(G) ,ground(C),
int(B) ,int (N) ,unary(BS) | un.
un,unsaved_state(B,S,[ W ,[glG],[cIC]],[],BS,N,{$m[1}) :-
ground (S) ,ground (W) ,ground(G) ,ground(C),
int(B) ,int(N) ,unary(BS) | un.

ooddodooooo(@ooooooooooooooon)

un,unsaved_state(B,S,0S, [],BS,N,{$m[]}),saved(BSS,SS,0SS,NS) :-
int (B) ,unary(BS) ,BS=BSS, int (N) ,N>=NS,S=SS,0S=0SS |

un, saved(BSS,SS,0SS,NS) .

pmoooooooooooo
un,unsaved_state(B,S,0S, [],BS,N,M) :-
ground (S) ,ground (0S) ,unary(BS) ,int (N) |
un, state(B,S,08, [],BS,N,M), saved(BS,S,0S,N).
»nWoooo

»nWooooo -»>0o0oooo, boooo
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un,state(8 ,[[wlW],[glG],C],08, BOAT ,BS,N,{$m[1}) :-
B>0,unary(BS) ,ground (W) ,ground(G) ,ground(C),
ground (0S) ,ground (BOAT) ,int (N) |
un,state(B-1,[ W ,[gl|G],C],08, [w|BOAT],BS,N,{$m[1}),
state(B-1, [[wlw], G ,C],0S, [g|BOAT],BS,N,{$m[]}).

»oooooooo -»> 000000, oooooooo
un,state(B ,[W,[glG],[clC]],08, BOAT ,BS,N,{$m[1}) :-
B>0,unary(BS) ,ground (W) ,ground(G) ,ground(C),
ground (0S) , ground (BOAT) ,int (N) |
un,state(B-1,[W, G ,[c|C]],0S, [gIBOAT],BS,N,{$m[]1}),
state(B-1, [W, [glIG], C 1,08, [c|BOAT],BS,N,{$m[1}).

ylooooooooo -»> 000000, ocooooao
un,state(B ,[[wlW],[],C],08, BOAT ,BS,N,{$m[]}) :-
B>0,unary(BS) ,ground (W) ,ground(C),
ground (0S) ,ground (BOAT) , int (N) |
un,state(B-1,[ W ,[],C],08, [w|BOAT],BS,N,{$m[]1}),
state(B-1, [[wlWw],[],C],08, BOAT ,BS,N,{$m[1}).

w0OOOOoOoooooooo -»> 000000000, 000000
un,state(B ,[W,[],[clC]],0S, BOAT ,BS,N,{$m[1}) :-
B>0,unary(BS) ,ground (W) ,ground(C),
ground (0S) ,ground (BOAT) ,int (N) |
un,state(B-1,[W,[], C 1,0S,[c|BOAT],BS,N,{$m[1}),
state(B-1,[W, [1,[clIC]],0S, BOAT ,BS,N,{$m[1}).

»Wooooo -> 000000, booooo
un,state(B ,[[],[glG],[]1],0S, BOAT ,BS,N,{$m[]1}) :-
B>0,unary(BS) ,ground(G) ,ground(0S) ,ground (BOAT) ,int (N) |
un,state(B-1,[[], G ,[1],08, [g|BOAT],BS,N,{$m([]13}),
state(B-1,[[],[glG],[11,0S, BOAT ,BS,N,{$m[]1}).

»OO0O0000000, NOSTAGEOODDODOOOOOOOOOoOO
un,stage (STAGE) ,state(0,S,0S,B0AT,BS,N,{$m[]1}) :-
N=STAGE, ground (BOAT) |
un, stage (STAGE) ,state(0,S,0S,B0AT,BS,N,movin ({move (N,BOAT) ,$m[]})) .

»oooo
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un,state(0,S, [W,G,C], [w|BOAT] ,BS,N,movin(M)) :-
un,state(0,S, [[w|W],G,C],BOAT,BS,N,movin(M)) .
un,state(0,S, [W,G,C], [gIBOAT] ,BS,N,movin(M)) :-
un,state(0,S, [W, [g|G],C],BOAT,BS,N,movin(M)) .
un,state(0,S, [W,G,C], [c|BOAT] ,BS,N,movin(M)) :-
un,state(0,S, [W,G, [c|C]],BOAT,BS,N,movin(M)) .

»x1oaoad

un,boat(B),state(0,S,0S,[],left ,N,movin(M)) :-int(N),int(B) |
un,boat (B) ,unsaved_state(B,0S,S, [],right ,N+1,M).

un,boat (B),state(0,S,08, [],right,N,movin(M)) :-int(N),int(B) |
un,boat (B) ,unsaved_state(B,0S,S, [],left ,N+1,M).

YSTAGEO O OODOO (@MOOOOOOooOOooOooooa)
un,stage (STAGE) :- un,stage(STAGE+1).
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0 OB 00000000

B.1l 0U00U00oOooodoooon

COPYCELLS [-dstmap, dstmem, srcmem |
00000 sremem 0000000000, 0dstmemO0000. OO0, O
00000000 (D0oooO0)opooOoUOoDooO “Doogog
00000000 - 00O0oO0ooOoOoo00oooooOo” 00O MapOQdono
ooo0o0,dstmapd OO0,

DROPMEM [srcmem |
00000 scemem 0 OO0OO.

LOOKUPLINK [-dstlink, srcmap, srclink |
scelink 00 00000000D000 sremapd 000, 000000000
O000-dstinkOOO0O0O00O03.

INSERTCONNECTORS [-dstset, linklist, mem |
linklist 000 0000000000000 000OO0O0bOOo0oooo. g
gjdddooooooooooobldbmem00goooog. ogd
gdddobbdodooooooobobbobobo,ogubobooooood
000, 000000'=00000000. 000000ODO0O dstset 0O
good.

DELETECONNECTORS [srcset, srcmap, srcmem |
sceset OO OD’'="000000000000 MapODODOOOO srcmap
guooooboo,bobbobbbobootdd. dsremem 0000000 .

B.2 0O000U00oOooodoon

ISGROUND [-natomsfunc, link, srcset |
O00 Iink0O000O0O0O0ODOOOOOO0OO0ODOOODOOO.ODO0ODO, O
gbodgboudgooobobboboobuooboobobboobooobd
gogobbD. bod,sreset0bobobobooooooobbobn. d

68



gogoboobobbboodoooooboboobboooouoooobobooog
Integer 0D OO0OODO natoms O OO 0.

EQGROUND [link1, link2 |
(0000000000000000000000) 200000 linkl O
link20000,00000000000000000000000000.

COPYGROUND |[-dstlink, srclink, dstmem |
(0000000 000)000 srelink 0 dstmem 0000, dstlink 00 O
go.

REMOVEGROUND (srclink, srcmem |
Osremem 0000 (0000000000)000 seelink0000O0O00O
gogoo. bbb bboooooooooo.

NEWSET [-dstset |
Oo0o0oooooboboon,dstset0000O0.

ADDATOMTOSET [srcset, atom |
OO0 atomUOO0O0O0O0O0OO sreset OO OO,
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