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I'Iponor-nporamma N

speciality (X, tech translator) :-
studied languages (X) ,studied technical (X).
speciality (X,programmer) :-

studied (X,mathematics) ,studied (X, compscience).
speciality(X,1lit translator) :-
studied languages (X) ,studied(X,literature).

studied technical (X) :- studied(X,mathematics).

studied technical (X) :- studied(X,compscience).

studied languages (X) :- studied(X,english).

studied languages (X) :- studied(X,german).

studied (petya,mathematics). studied (vasya,german) .
studied (petya,compscience) . studied (vasya,literature).

studied (petya,english).

?- specialty (petya,X).
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O6vekTbl fIp pamMMbi |
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Andasut = ASCII -

[MpocTble CTpYyKTYypHbIe

KoHCTaHTbI [lepemeHHble

ATOMbI Yncna



s |

ATOMbI 1 YUC/I¢

n.B.

KOHCTaHTbI, COOTBETCTBYOWME 0ObbeKkTam
npegmeTHou obnacTu
Bo Bcen nporpamme 0AMHAKOBbIE aTOMbI
COOTBETCTBYIOT OAHOMY U TOMY Xe 0bbekTy
CHUHTaKCUC:

CnoBO CO CTPOYHOM BYKBbI petya

©2009 ColuHukoB

[TocnepoBaTe/IbHOCTb CNELCMMBOJIOB <=
CMMBOJIbl B KaBblYKax ‘Petya lvanoVv’
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[lepemeHHbI€

CUMHTAKCUC:
HaunHatoTca ¢ 3arnaBHom 6ykBbl Uan _
_-aHOHMMHaﬂHepeMeHHaﬂ
Ob61acTb 4eNCTBUSA — OA4HO NPABUJIO

/1Be nepeMeHHbIe C O4HUM U TEM e UMEHEM B
Pa3HbIX NpaBMIax — pa3Hble

has_child(X) :- parents(X,Y,Z). has_child(_123) :- parents(_123,_124,_125).
has_child(X) :- parents(Y,X,Z). has_child(_126) :- parents(_127,_126,_128).

_ - O3HAYaEeT BCe BPEMS Pa3Hble NEPEMEHHbIE

has_child(X) :- parents(X,_,_).
has_child(X) :- parents(_,X,_).
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KBaHTndUKaLnsa nepem

% gg:

n.B.

has child(X) :- parents(X,Y,Z).

©2009 ColuHukoB

[lepemMeHHble, BXOAALWME B 3aKN04EHME
npaBu/a, KBAaHTUPULNPOBAHbI YHNUBEPCAIBHO
[lepemMeHHble, BXOAALLME TONbKO B MOCHIJIKY,
KBaHTUOULLMPOBAHbI K3UCTEHLMANBHO

(VX') has_child(X) C (3Y)(3Z) parents(X,Y, Z)

(VX)(VY)(VZ) has child(X) V —parents(X.Y, Z)



CeBo60aHble n@BA3aHHbIE

nepeMeHHbl

n.B.

B KaXXAblh MOMEHT BpeMEHW NepeMeHHas
MOXEeT ObITb CBOOOAHOU MU CBA3AHHOU
[lepemeHHan cBA3bIBaeTCA B Npouecce
YHUPMKALLMN

[loBTOpHas YHUOUKALNA HE UIMEHSAET
3HAYEHMSA NepeMeHHON

[lepemeHHaa MOXeT USMEHUTb 3HaYeHune
(nepectaTtb HbITb CBA3AaHHOM) B NpoLecce
Bo3BpaTa (backtracking)
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CTPYKTYpPHbIE

dyHKTOP(TEPM_1,...,TEPM_N)
dYyHKTOP/N —apHOCTb=nN

©2009 CouwHukos [.B.

born ( ‘Robert Kowalski’ ,15,may,1941).

born
\
\\
’Robert Kowalski’ date
15 may 1941

born ('Robert Kowalski',date(1l5,may,1941)).

pension_age (X) :- born(X,Date),
addyears (Date, 60,Datel),
current date (Date2) ,date_ less(Datel,Date2).




YHuouka u,wmpyKTyprlx

TepMoB | \ &

YHnowukauyms B Nponore
ABHaf f(X,a) =f(b,Y)
HesiBHas B npouecce NoMcka npaBm
pred(f(X,a)) :- ... <=> f(Z):-Z=f(X,A), ...
[paBuaa yHnoukaymm
KOHCTaHTa YHUPUUMPYETCA C TAKOW XK€ KOHCTAHTOM,
Pa3Hble KOHCTAHTbI HE YHUDULMPYIOTCS

CBob60OAHas NnepeMeHHas YHUPULUPYETCA C YEM YIOAHO U
CBAI3blBaeTCSA

CBfI3aHHas NnepeMeHHas YHUPULMPYETCA KaK 3HaYeHUe, C
KOTOPbIM OHa CBA3aHa
CTpPYKTYpHble TepMbl YHUPULUPYIOTCH, eCAu

Y HUX OAMHAKOBbIN PYHKTOP M apHOCTb
Bce apryMeHTbl NONapHO YHUPULUPYIOTCS

©2009 CouwHukos [.B.
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CTpyKTYypHble Te

r1F)€E!‘(TrEiE;JIEE** F%m
06bveKToB

Mbl ANS
ECKOHEH

R4 =2

R5—14 |

//\
~ g
3 par
G
seq 14
e g
par 2
S
30 20

C = seq(5,par(seq(par(30,20),2),14)).

1

n.B.
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OnepartopHag HoTauus

n.B.

C NOMOLLbIO CTPYKTYPHbIX TEPMOB MOXHO
3annCbiBaTb apuPmMeTrnyeckme BblipaXKeHUA

©2009 ColuHukoB

//j;\\ Expr=+(1,*(2,+(+(3,4),5))).
1 K Expr= 1+2* (3+4+5).
_~ /\*\\
2 +
I
i 5 ?2- X is 1+2* (3+4+5).
A~ X =25
3 4 2- X = +(1,*(2,+(+(3,4),5))), Y is X.
X = 142% (3+4+5)
Y = 25
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XapakTepnciuku onep

ApHOCTb
OJHOMECTHbIM not X

ABYXMECTHbIL X + Y
[TO3MUMOHA/IBHOCTb

MHOUKCHBIM X +Y
NnpePUKCHbIN not x

NOCTPUKCHBIN X!
ACCOLMATUBHOCTb

JleBoaccoumatmBHbin X0y 0z = (xQy)0z

[MpaBoaccoumnaTnBHbIN XxOy0z = xO(y0z)
[puoputer

1+2%3 = 1+(2%3)

©2009 CouwHukos [.B.
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?- C = seq(5,par(seq(par(30,20),2) ,14)), resistance(C,X).

resistance (seq(X,Y) ,R) :-

resistance (X,RX), resistance(Y,RY), R is RX + RY.
resistance (par(X,Y) ,R) :-

resistance (X,RX), resistance(Y,RY),

R is RX*RY/(RX + RY).
resistance (R,R) .

resistance (seq(X,Y) ,R) :-

resistance (X,RX), resistance(Y,RY), R = RX + RY.
resistance (par(X,Y) ,R) :-

resistance (X,RX), resistance(Y,RY),

R = RX*RY/ (RX + RY).
resistance (R,R) .

14

o
I
o
o
x
=
I
3
o
O
o
o
S
N
©



[pumep CMMBGU]bHOVI

obpaborkh | N

resistance (seq(X,Y) ,R) :-

resistance (X,RX), resistance(Y,RY), R
resistance (par(X,Y) ,R) :-

resistance (X,RX), resistance(Y,RY),

R = RX*RY/ (RX + RY).
resistance (R,R) .

RX + RY.

?- resistance (seq(5,par(seq(par(30,20),2),14)) ,X).
X = 5+(30*20/ (30+20)+2)*14/ (30*20/ (30+20) +2+14)

?- resistance (seq(5,par(seq(par(30,20),2),14)) ,X), Y is X.

12

X = 5+(30*20/(30+20)+2) *14/(30*20/ (30+20) +2+14) ,Y

?- resistance (seq(rl,par (seq(par(r2,r3) ,r4),r5)) ,X).
X rl+(r2*r3/ (r2+r3)+rd) *r5/ (r2*r3/ (r2+r3) +r4+rb5)

15
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Acnonb3oBaHue + U * |

resistance (X+Y,R) :-

resistance (X,RX), resistance(Y,RY), R is RX + RY.
resistance (X*Y,R) :-

resistance (X,RX), resistance(Y,RY),

R is RX*RY/(RX + RY).
resistance (R,R) .

?- resistance (5+(30*20+2) *14 ,X).
X =12.

16
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resistance (par(X,Y) ,R) :-
resistance (X,RX), resistance(Y,RY),
R is RX*RY/(RX + RY).

_/;;\\ :- (resistance (par (X,Y) ,R), ,(,
e \\\\\ (resistance (X,RX),
’///// TS resistance(Y,RY)),
T ATEE - is(R,/ (* (RX,RY) ,+(RX,RY)))))
.- .Y

par R .

P < \\>

X X ) 1s

P
" - S,

resistance resistance
P N
X RX Y RY * +
e SHEING
RX RY RX RY
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[lonb3oBaresbckune onegaTopbl T/g,

: - op (<npmuopurer>,<mabior>,<omneparop>) .

©2009 CouwHukos [.B.

[propnTeT — 0T 1 (BbICWNWN) A0 255 (HN3LNN)
OnepaTtop — nocaey,.cneLcMmMBOI0B UAN QYHKTOP
LLlabnoH — 3agaeT apHOCTb, MO3ULMOHA/IBHOCTb U

dCCOUNaATUBHOCTDb

 [TTa6u10H | Bug oneparopa | AcconmuaTuBHOCTD
1 iple VHaPHBIII HeacCoINaTUBHBIII
fy mpedUKCHBII accolnaTUBHBIN
xfx OMHapPHBIII HeacCcoInaTUBHBIMI
xty MHMUKCHBII [IpaBoaccoIuaTUBHBIU
yix JleBoacCcoImaTUBHBII
xf yHapPHBIU HeacCoIUaTUBHBIN
yi MOCTPUKCHBIIT accolnaTHBHbBIN
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- op (210, xfx, ===>).

:—- op(200, yfx, !).
:—- op(205, yfx, -).
X-Y ===> R :-
X ===> RX, Y ===> RY, R is RX + RY.
X'Y ===> R :-
X ===> RX, Y ===> RY, R is RX*RY/(RX + RY).
R ===> R.

?- 5-(30'20-2) 114 ===> X.
X =12.

Taknum obpasom, Mbl onpegenman Domain-Specific
Language (DSL) gns 3agaHums kKOHUrypaumm uenu
PE3MCTOPOB N OnepaLmnio BbIYMC/IEHNSA CONPOTUBAEHUS.
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BcTpoeHHple I

n.B.

true — BCerga 3aBepLiaeTcs ycnewHo
fail — Bceraa 3aBepluaeTca HeyCnewHo

©2009 ColuHukoB

Bonpoc: kKak MOXHO onpeaenntb NpeanKkaThl
true u fail?

true :- 1=1.
fail :- 1=2.
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BBoA-BbIBOA

main :-

?- specialty (petya,X). SP?Ei?iTY(PetYarx),
write ,

nl, fail.

©2009 CouwHukos [.B.

main :-
write ('MMss cTygmeHTa?'),
read (Name) ,
specialty (Name, Spec),
write (Spec),
nl.

write(X) — neyaTb Ha TekyLwWKnM Gana BbiIBOAA

read(X) — yTeHne Tepma (3aKaHYMBAIOLLETOCS .) U3 TEKYLLErO
danna BBoga

nl — newline, neyaTb BO3BpaTa CTpOKM

see(filename), tell(filename) — oTkpbITHE Panna Ha BBOA/BbIBOA

seeing(X), telling(X) — npoBepka B kKakne pannbl naeT BBOA/BbIBOA
21
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A3bIKk Mercun

n.B.

PaspabaTtbiBaeTca yHMBEPCUTETOM
MenbbypHa
http://www.cs.mu.oz.au/research/mercury/
OYHKLMOHANBbHO-N0rMYEeCKUIM A3bIK
MPOrpamMMmnUpPOBaAHUS
CTporas Tunmsauyus
Komnuaarop

UNIX-nnatdopmsbl, .NET, C
Ecan nporpamma KOMAOMAMUPYeTCH, OHa
ckopee Bcero byget paboTtaTb NpaBUAbHO!

©2009 ColuHukoB
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:— module factorial.

:— interface.

:- pred main(io__ state,io_ state).
:- mode main(di,uo) is cc_multi.
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:— implementation.

:=- import module jio.
:=- import module int.

:- pred fact(int,int).
:- mode fact(in,out) is cc multi.

fact(1,1).
fact(N,R) :- N1 is N-1, fact(N1l,Rl1l), R is R1*N.

main (IN,OUT) :-
fact(5,X), print(X,IN,I1l), nl(I1,O0UT).

23



:— type resistance == int.
:— type circuit -->
r (resistance) ;
seq(circuit,circuit) ;
par (circuit,circuit).

:— pred res(circuit,resistance).
mode res(in,out) is det.

res (seq(C1,C2) ,R) :-
res(Cl1l,R1l), res(C2,R2),
R is R1+R2.

res (par (C1,C2) ,R) :-
res(Cl1l,R1l), res(C2,R2),
R is (R1*R2)/(R1+R2).

res (r (X) ,X) .
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[1peankaTbl MOTyT A40MYCKaTb Pa3/INYHbIE KOHKpeTM3aunm
BXOAHble NepeMeHHbIX

speciality(in,out), speciality(out,in), speciality(in,in),

speciality(out,out)

resistance(in,out), resistance(in,in)
HekoTopble peXxuMbl ABAAKOTCA YAaCTHbIM CyYaeM APYyrmx
OCHOBHbIe peXxXxnMbl onpeaensaoT NPoLecc 40Ka3aTe1bCTBa
Hecko/1bKO BApMaHTOB AeTePMMHM3MA B KaXA0M U3
PE>XXUMOB:

det — poBHO oaHO peweHue (fact, ...)

nondet — o n 6onee pewenunn (speciality(in,out),...)

multi — 1 1 6onee pewenunn (speciality(out,out),...)

Mercury npoBepsieT COOTBETCTBME ONpeseseHuns
npeAuKaTa 1 ero pexmma n 4eTepMmMHM3Ma
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:- pred fact(int,int).
:— mode fact(in,out) is multi.

fact(1,1).

fact(N,R) :- N1 is N-1, fact(N1l,Rl1l), R is R1*N.
:— func fact(int) = int.

:— mode fact(in) = out is det.

fact(N) = R :- (N=<0 -> R=1 ; R is fact(N-1)*N).
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BBoA-BbIBOA

:- pred main(io__ state,io_ state).
:— mode main(di,uo) is det.

©2009 CouwHukos [.B.

main(I,0) :-
res (seq(r(5) ,par(seq(par(r(30),r(20)),r(2)),r(14))) ,X),
write(X,I,I1), nl(I1,0).

main -->
{ res(seq(r(5) ,par(seq(par(r(30),r(20)),r(2)),xr(14))) ,X) },
write(X), nl.
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YacTo B 3aa4ax rpaMmaTnyeckoro pasbopa
BCTPEYAETCH CUTYaLMA, KOrAad NPUXOAUNTCS
MCNO/1b30BaTb KOHCTPYKLUU BUAA:

P(XIAID) -~ Q(X,A,B) ’ R(B,C) ’ S(XICID) .

P(X) --> Q(X), R, S(X).

P(X,A,D) :- Q(X,A,B), R(B,C), T(X), S(X,C,D).
P(X) --> Q(X), R, {T(X)}, S(X).

28

o
I
o
o
x
=
I
3
o
O
o
o
S
N
©



[

dyHKumoHabRasn HoTal

:— func fact(int) = int is det.
fact(N) = R :- (N=0 -> R=1 ; R is fact(N-1)*N).

:- pred main(io_state,io_ state).
:— mode main(di,uo) is det.
main -->

{X=fact (5)},

print (X),

nl.

:— func res(circuit) = resistance is det.

res (seq(Cl,C2)) = res(Cl)+res(C2).
res (par (C1,C2)) (res (Cl) *res (C2) )/ (res (Cl) +res (C2)) .
res(r (X)) = X.

main --> write(res(par(r(20) ,seq(r(10),r(20))))), nl.

29
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OnepaTopHag HoTauus

©2009 CouwHukos [.B.

:— func res(circuit) = resistance is det.

res(Cl "seq C2)
res(Cl "par C2)
res(r (X)) = X.

res (Cl)+res (C2) .
(res (Cl) *res (C2) )/ (res (Cl) +res (C2)) .

main --> write(res(r(20) "par (r(10) 'seq r(20)))), nl.
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[Iposor — knaccMveckmnm A3blK IOFrMYECKOoro
NPOrpaMMmMpoOBaHUS, YAOOHbIV A4N8 N3yYeHUS
bnarogaps pexxmmMy MHTeprnpeTaumm v LWMPOKOU
PAcNpPOCTPAHHEHOCTM N AOCTYNHOCTM Ha BCEX
naatdopmax

Mercury — coBpeMeHHbIN NcCcae 0BaTeIbCKnm
A3blK QYHKLLMOHAIbHO-/T0MMYEeCKOro
MPOrpaMMmMpPOBAHUSA, BOMIOL,AOLLNA
nocneaHne naem n NCNoAb3yrLWwmnncs B
KOMMEpPYEeCKOM NPOrpaMmMMUpPOBaAHNU
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