Jlornyeckoe nporpammupoBaHue.
[Mpumepsl.

JlekTop:
aoueHT kKad. AOU

CanmuHa HunHa
FOpbeBHa



NMpumep. PasmelwieHue 8 dhepsen.
c_—

Heobxoamnmo pacctaButb 8 doep3en Ha
LLaXMaTHOW OOCKe Tak, YToObl HYM OOUH U3
doep3en He Haxoaurca nod 6oem gpyroro.

[Mo3numna Ha gocke dpepsa: XY € [1,2,3,4,5,6,7,8]

MOXXHO 3adUKCUpoBaTb UCXOQ4HYH NO3ULUIO:
[1,Y1,2,Y2,3,Y3,4,Y4,5)Y5,6,Y6, 7,Y7, 8, Y8]



NMpumep. PasmeweHune 8 chepsen.
O06obOLWweHne 3agaun

1. Cnucok doep3en NycT: peleHne HanaeHo
(HanageHWn B 3TOM criy4ae Her)

2. Cnncok dpep3sen He nycr:
[ X, Y [L]
L — cnnucoK ocTanbHbIX dep3ent.
YcnoBusa BbINMOMHEHUSA peLLEHNA.

1. Pep3un n3 cnmucka L He gormkHebl 6UTb Apyr gpyra

2. Pep3b Ha none X,Y He goImKeH OUTb HKU ogHoro dpep3as
n3 crnmcka L



NMpumep. PasmewieHue 8 hepsen.
BbiOoop koopauHaTtbl Y

Y € [1,2,3,4,5,6,7,8]

member (Y, [1,2,3,4,5,6,7,8] )

member ( X, [X| _1).
member ( X,[ _|T]):-member (X, T).



NMpumep. PasmewieHue 8 hepsen.
BbinonHeHUe ycnoBus «He ObeT»

not beat( , ,[]).

not_beat ( X,Y, [X1,Y1 | L]) :-
7,
?

not _beat (X, Y, L).



NMpumep. PasmewieHue 8 hepsen.
BbinonHeHUe ycnoBus «He ObeT»

not beat( , ,[]).

not_beat ( X,Y, [X1,Y1 | L]) :-
Y <> Y1,
abs(Y1-Y) <> abs(X1-X),
not _beat (X, Y, L).



NMpumep. PasmewieHue 8 hepsen.
PeweHue

solution ([]).

solution( [X, Y | L]) :-
solution (L),
member (Y, [1,2,3,4,5,6,7,8]),
not_beat (X,Y,L).

?-solution ([1,Y71,2,Y2,3,Y3,4Y4,5Y5, 6, Y6, 7, Y7, 8, Y3].
Y1=4,Y2=2,Y3=7,Y4=3, Y5=6, Y6=8, Y7=5, Y8=1
Y1=5,Y2=2,Y3=4,Y4=7,Y5=3, Y6=8, Y7=6, Y8=1

Y1=3, Y2=5, Y3=2, Y4=8, Y5=6, Y6=4, Y7/=7,Y8=1 ...

92 Solutions



MeToa «obpa3oBaTb U MPOBEPUTLY
S

find (X) :- generate (X), test (X).

generate (X) — reHepaunsa MHoXecTBa
npegnonaraemMbix pelleHnn 3agadm

test (X) — npoBepka npeanonaraemMoro
peLleHmns



NMpumep. PasmewieHue 8 hepsen.
BTopou BapuaHT

dopmMmupyem TorbKO CINCOK KoopauHaT
Y € [1,2,3,4,5,6,7,8]

solution1(S) :- another ([1,2,3,4,5,6,7,8], S),
it may be (S).

1. another — nenaem nepecrtaHOBKY CrnncKka KoopauHaTt

2. it_may_be — npoBepsiem, gonyctuma nm gaHHasa
nepecraHoBKa



[lepecTaHOBKa 3/1eMEHTOB CMUCKa
S

BkroyeHune anemeHTa B CMMCOK Ha
NpPoOn3BOJSIbLHOE MECTO

insert (X, T, [X | T]).
insert (X, [Y | YT], [Y | ZT]) :- insert (X, YT, ZT).
[TocTpoeHne BCcex nepecrtaHOBOK CNKMCKa
another ([ ], [ ]).
another ( [X | L], P):- another (L, L1),
insert ( X, L1, P).



[lpoBepKa cyuwiecTBOBaHUA peLUeHUS

[TpoBepKka 4ONYCTUMOCTU NepecTaHOBKU
it may be ([]).
it may be ([X|L]):-it may be (L),
not_beat1(X, L, 1).
dPep3b He BbET OcTaribHble
not beat1 (_,[], ).
not_beat1 (Y, [Y1 | L], DX) :- abs(Y-Y1)<>DX,
DX1 = DX+1,
not_beat1 (Y, L, DX1).



KoHKypcC ucnonHurtenen
c--

Ha MexayHapo4HOM KOHKypCe My3blKarbHbIX
NCNOSTHUTENEN 3puUTenn 3acnopunm, y4acTHUK Kakou
CcTpaHbl byaet nobegntenem. bbinin BbicKasaHb!
cnepyrouime npennonoXeHus:

o [lepBbIM OyOeT nuaHUCT U3 Poccumn, a BTOPbIM —
nnaHncT u3 N3paunns;

e lcnonHutenb 13 Poccuun byaoet BTOpbIM, a U3
[lonbwn — TPETLbUM,;

o BTOpbIM ByaeT nnaHucT u3 Nepmanunm, a NoONbLCKUM
MY3bIKaHT OyOeT YeTBEPThLIM.

Oka3sanocb, B KaXXJOM BbICKa3blBaHUWN OOHO
npeanosnioxeHne NCTUHHO, Apyroe J10XXHoO.

Onpegenntb nobeautenen.



KoHKypC ucnonHutenemn.

another ([ 1,[ ]).

another ([X | L], P) :- another(L, L1), insert (X, L1, P).

may_be ([A, B, C, D]) :- predp1( ,

predp1(X,Y) :-

predp1(X,Y) :-
(X)Y) :-

predp2(X,Y) :-
(X,Y) :-
(X,Y) :-

predp3(X,Y

), predp2( , ), predp3( , ).

- MepBbIM BygeT nuaHuct ns Poccun, a

BTOPbIM — NMNMaHUCT U3 I/I3pa|/|n;|;

- UcnonHuutens n3 Poccun Byaet

BTOPbIM, a U3 MNonbwn — TPETbUM;

- BTOprM 6y,£|,eT NMMaHNCT N3 repMaHI/IVI, a

NONbCKUN MY3bIKaHT 6y/1eT YETBEPTbLIM.

question(L,S) :- another(L,S), may_be(S).

goal

question ([rus, isr, ger, pol], Y).




KoHKypC ucnonHutenemn.
c--

another ([ 1,[ ]).
another ([X | L], P) :- another(L, L1), insert (X, L1, P).

may_be ([A, B, C, D]) :- predp1(A, B), predp2(B, C), predp3(B, D).

predp(X, Y) - X=FUS_, nOt(Yz_i.Sr)' - MepBbIM Byaet nuanucT 13 Poccuu, a
predp1(X,Y) :- not(X=rus), Y=isr. BTOPbLIM — MWAHWCT 13 M3paunsi;
predp2(X,Y) - X=rus, not(Y=pol). - UicnonuuTens 13 Poccun byaeT
prede(X,Y) - not(X=rus), Y=po|_ BTOPbIM, a 13 lNonbLun — TpeTbUM;
predp3(X,Y) :- X=ger, not(Y=pol) - BTopbim 6yaeT nuaHucT us Fepmatnum, a

’ ’ ' / OyneT YeTBepThIM.
oredp3(X.Y) - not(X=ger), Y=pol. MONbCKUIA My3bIKaHT

question(L,S) :- another(L,S), may_be(S).
goal

question ([rus, isr, ger, pol], Y).



PesynbraTt
-

Y — ["rUS", ||ger", "pOI", "isrll]

1 Solution



PacnonoXeHve TepMUHaNbHbLIX BETBEW:
NOACYET CYMMbI N KOM-Ba 3NEMEHTOB Crnucka

ponycTtumo / ? ponycTtumo

sum ([], 0, 0).
sum ([X | T], S, K) :- sum (T, S1, K1),
S=S1+X, K=K1+1.

sum (X | T], S, K) :- sum (T, S1, K1),
S=S1+X, K=K1+1.
sum ([], 0, 0).



PacnonoxeHne TepMUHanNbHbIX BETBEMW:
MOACYET CYMMbI U KONIM4YeCcTBa 3JIeMEHTOB

CMNMUUCKa
(HE)ponyctumo (?) / gonyctumo

sum( _, S, S, K, K).

sum ([X | T], SP, S, KP, K) :- I, SP1=SP+X,
KP1=KP+1,

sum (T, SP1, S, KP1, K).

sum ([X | T1, SP, S, KP, K) :- I, SP1=SP+X,
KP1=KP+1,

sum (T, SP1, S, KP1, K).
sum( _, S, S, K, K).



PacnonoxeHue TepMUHarnbHbIX BETBEWU:
yAaneHue n3 cnucka anemeHta X
ponyctumo [ ?

delete(X, [X|T], T).
delete(X, [Y|T], [Y|T1]):-delete( X, T, T1).

delete(X, [Y|T], [Y|T1]):-delete( X, T, T1).
delete(X, [X|T], T).



Hane4yaTtaTb CnUCOK NO 5 anemMeHTOB B

CTpOKe:
ponyctumo [ ?

writelist (NL) :- nl, write5 (NL, 0), nl.

writed (L, 9) :- !, nl, write5(L, 0).
writed ([H | T], N) :- !, write(H, “ ), N1=N+1,
writed (T, N1).

writed ([H | T], N) :- I, write(H, © “), N1=N+1,
writed (T, N1).
writed (L, 5) :- !, nl, write5(L, 0).



NMpumep
PepmMep, BOJIK, KO3a U KanycTa

depmepy HeOOXoOAMMO nepenpaBuUTbLCA Yepes peky. C
HMM HaxXoOATCS BOJSK, KO3a U KanycTa.

EcTb noaka, Ha KOTOpPOW 3a OAMH pa3 nepenpaBUTbCS
MOTYT TOSMbLKO ABOE, NpuU4eM npaBuUTb NTOAKOU MOXET
TOSIbKO doepmep.

Ha ooHom Oepery (6e3 dbepmepa) HEMb3A OCTaBMATb:
BOJSIKA N KO3Y;
KO3y M KanycTy.

OnpenenuTtb criocob nepenpasky BCEX HA OPYrou
beper 6e3 noTepsb.



PepmMep, BOJIK, KO3a U KanycTa
Ucnonb3yemble npeaukaTbl

domains

% MecTO — NonoXeHne y4acTHUKa Ha OgHOM 13 BeperoB peku
LOC = east; west

% COCTOSiHME — pacnonoXeHne y4acTHUKOB Ha beperax peku
STATE = state (LOC farmer, LOC wolf, LOC goat, LOC cabbage)

% nyTb — CNNCOK COCTOSIHUN
PATH = STATE*

predicates
move (STATE, STATE) % nepeesn Ha NPOTMBOMNONOXHbIN Beper
opposite (LOC, LOC) % n3MeHeHne MecTa Ha NPOTUBOMONOXHOE
unsafe (STATE) % HenonycTuMble COCTOSIHUS

path (STATE, STATE, PATH, PATH) % HaxoxzaeHue nytu
write_path (PATH)

write_move (STATE, STATE)

go(STATE, STATE) % ueneBoe npasunso



PepmMep, BOJIK, KO3a U KanycTa
[MepemelwieHne Ha gpyrou deper

% depmep + BONK

move (state(X, X, G, C), state (Y, Y, G, C)) :- opposite (X, Y).
% depmep + Ko3a

move (state (X, W, X, C), state (Y, W, Y, C)) :- opposite (X, Y).
% depmep + kanycta

move (state (X, W, G, X), state (Y, W, G, Y)) :- opposite (X, Y).
% TONBLKO dbepmep

move (state (X, W, G, C), state (Y, W, G, C)) :- opposite (X, Y).

opposite (east, west).
opposite (west, east).

unsafe (state (F, , , )):- % BOJIK €CT KO3Y
unsafe (state (F, , , )):- % Ko3a ecT KanycTy



PepmMep, BOJIK, KO3a U KanycTa
[MepemelwieHne Ha gpyrou deper

% depmep + BONK

move (state(X, X, G, C), state (Y, Y, G, C)) :- opposite (X, Y).
% depmep + Ko3a

move (state (X, W, X, C), state (Y, W, Y, C)) :- opposite (X, Y).
% depmep + kanycta

move (state (X, W, G, X), state (Y, W, G, Y)) :- opposite (X, Y).
% TONBLKO dbepmep

move (state (X, W, G, C), state (Y, W, G, C)) :- opposite (X, Y).

opposite (east, west).
opposite (west, east).

unsafe (state (F, X, X, )) :- opposite (F, X),!. % BOJIK €CT KO3Y
unsafe (state (F, , X, X)) :- opposite (F, X),!. % Ko3a ecT KanycTy



Pepmep, BOJIK, KO3a U KanycTa.
LleneBoe npaBuno

% X - Ha4yanbHoe cocTodHue; Y — KOHEeYHOEe COCTOAHME

go (X,Y):-
path ( X, Y, [X], Path),
write ("A solution is:\n"),
write _path (Path).

goal
go (state (east, east, east, east),
state (west, west, west, west)).



PepmMep, BOJIK, KO3a U KanycTa
dopmMUpoBaHME NyTU

path (Y, Y, Path, Path). % nocturnu koHe4Horo coctosaHKS

% P — dbopmMmupyem NpoMeXXYyTOUHbIN NYTb

path (X, Y, P, Path) :-
move (X, Next_X), % BbIOUpPaeM nepemeLLeHne
not (unsafe (Next_X)), % nposepsiem ero 4onycTMMOCTb
% npoBepsiemM, YTOObI TAKOr0 COCTOAHMS HE BbINO Npexae
not (member (Next_X, P)),
path (Next X, Y, [Next X | P], Path).



Pepmep, BOJK, KO3a U KanycTa
BbiBOO HangeHHbIX NnepemMeLleHUN Ha
neyartb

write_path ([H1, H2 | T] ) :-
write_move (H1, H2), write_path ([H2 | T]), !.
write_path ([ _]).

write_move (state (X, W, G, C), state (Y, W, G, C)) :- !,

write ("The farmer crosses the river from ", X, "to ", Y), nl.
write_move (state (X, X, G, C), state (V, Y, G, C)):- |,

write ("The farmer takes the Wolf from ", X, " of the river to ", Y), nl.
write_move (state (X, W, X, C), state (Y, W, Y, C)) :- !,

write("The farmer takes the Goat from ", X, " of the river to ", Y), nl.
write_move (state (X, W, G, X), state (Y, W, G,Y)) :- |,

write ("The farmer takes the cabbage from ", X, " of the riverto ", Y),
nl.



PeweHue (2 BapnaHTa)
—

A solution is:

The farmer takes the Goat from west of the river to east

The farmer crosses the river from east to west

The farmer takes the cabbage from west of the river to east

The farmer takes the Goat from east of the river to west

The farmer takes the Wolf from west of the river to east

The farmer crosses the river from east to west

The farmer takes the Goat from west of the river to east
A solution is:
The farmer takes the Goat from west of the river to east
The farmer crosses the river from east to west
The farmer takes the Wolf from west of the river to east
The farmer takes the Goat from east of the river to west
The farmer takes the cabbage from west of the river to east
The farmer crosses the river from east to west
The farmer takes the Goat from west of the river to east



[MporpammunpoBaHue NOBTOPAIOLNXCH
onepauumn

proc_repeat :- «noBTOpAEMbIE Onepaunmny, fail.
proc_repeat.

repeat ;- person (X, , ),
age (data (16, 10, 2020), X, Y),
write(X," ",Y), nl, fail.

repeat.



