NEK/TIAPATUBHE
ITPOI'PAMMY BAHHA

Jlekiua 10-11. JToriune
nporpamMyBaHHS.

BBepenus B IIpoJior



IIposior (Prolog, mporpamyBaHHS B JIOTiLli)) - OAHA 3 HaAMOi/IbII
LIMPOKO BUKOPMCTOBYBaHUX MOB JIOTIUHOTO MporpamyBaHHs. AK 1 as
iHIMX AeKIapaTUBHUX MOB, MPXM POOOTi 3 HEI0 MM OIMUCYEMO CUTYAI[if0
(npaBwia ¥ aktu) i QopMymOoeEMO MeTy (3amuT), [103BOJISIIOUA
iHTepniperatopoBi I[Iposnora 3HaWTH pileHHs 3aadi 3a Hac.

[Tin inteprmperaropom Ilposiory mMu OyzeMO pO3yMiTh MeXaHi3M
BUpilIeHHA 3ajauvi 3a jonoMorow MoBM [Iposor. IHakie kKaxyuw,
inTepniperatop MoBu [IpoJior - 1ie BUKOHaBellb [IpomoriB-riporpam, To0TO
Ta "aKTHMBHA CWJIA", 11J0 BUKOHYE Iporpamu, Hanucasi Ha [IpoJsiosi.



Y KOKHOI 3 MOB IPOrpamMmyBaHHSI € CBO€E KOJIO 3ajiay, TIPU BUPILLIeHHI
SKUX BiH BUKOPHUCTAETHCS 3 Halibinbiowo edektuBHicTio. [ [Tponory 1e
3a7iaui, TOB'A3aHi 3 pPO3pOOKOI0 CUCTeM IITYYHOTO iHTeseKTy (pi3Hi
eKCMepTHI CUCTeMH, MPOrpamMu - MepeK/ajayi, iHTe/eKTyanbHi irpu). Bin
BHUKOPHCTAETHCS AJ1s 00pOOKU MPUPOAHOI MOBH ¥ Mae MOTYHi 3acobu, 1110
J03BOJISTIOTh BUTATATH iHQoOpMarjiro 3 06a3 [JaHUX, TPAUYOMY MeTOAU
TOLIYKY, BUKOPUCTOBYBaHI B HbOMY, [IPUHLIUIIOBO BiIPi3HSIIOTHCS
Bi/l TpPaJUL[iIHUX.



[Tposior 3HAMIIIOB 3aCTOCYBaHHA MWy pAfgi iHmmx obsacTed,
HarpukJ/az, MpyU BUPILIeHHI 3aJay CK/IaJaHHS CKIaAHUX po3kiazis. [Ipu
UbOMYy BiH He € YHIBepCaJbHOK MOBOK TIpOTpaMyBaHHSI U He
NpU3HAUeHWH, HaTIPUKIIa[, /i BUPILLeHHs 3a/ay, MOoB'sI3aHuX i3 rpadikoro
abo uncenbHUMHU MeToZaMu. ICHye Be/lMKa Ki/lbKiCTh peasizariii MOBU
I[Mposior, SIK KOMepLiMHMX, TaK i BibHO PO3MOBCIOIKeHUX. Mu OyzeMo
opientyBatucsi Ha SWI-Prolog Ta GNUProlog, po3pobnenuii B
yHiBepcuTeTi Micta AMcrepaaMm. MoxJMBOCTeld [aHOI peasisaliii LiJIKOM
JOCTaTHbO /11 MepBiCHOrO 3HAaMOMCTBAa 3 OCHOBAMM JIOTiYHOTO
IporpaMyBaHHs.



SWI-Prolog Ta GNU-Prolog nommproerbces mif nitensiero GPL, mio
3abe3mneuye MOX/IMBICTHP HOr0 BHUKOPUCTAaHHA 0e3 TIopyIieHh abo
KoMepLinHuxX iHTepeciB. Llg Bepcis MoBu Ilposior [ocTynHUM —SK
kopuctyBauam OC Linux, Tak i kopuctyBauam Windows.



KnacuuHa jsorika Ta moBa IIpoJior

Jloriuni MOBH, fK MOXHa MM006auuTH 3 iXHBOI Ha3BW, [JJiI METH
repejadi 3MiCTy TIpOrpaM BHKOPHCTAlOTh 3aCO0M MaTeMaTHYHOI JIOTIiKU.
Cama 110 co0i Jiorika Oy/ia BUHalieHa SIK iHCTPYMEeHT JIFOAICHKO1 TyMKH, 1110
ZI03BOJISIE BIOPSIAKYBAaTH 3HaHHS U OJlep)KaTy 3 HUX BIiJIOBIJIHI BUCHOBKH.
ToMy iziess BUKOPUCTaHHS IPUHLIUIIIB MaTeMaTUYHOI JIOTiKY IPU CKJIalaHH1
KOMII'FOTepHHUX IIpOrpaM 34a€TbCs JOCUTh TIPUPOJHOLO.



Panitiie My B)Ke TT03HAaMOMMJIMCS i3 UaCTHMHOIO JIOTiKH, SIKa 3BEThCS
YKMC/IEHHSIM BUC/IOB/TIOBaHb. AJie 0OpaxyBaHHsS BHC/IOB/IFOBaHb He [a€
MO>K/TMBOCTi BUpa3uTu 6arato ¢hakTiB Ta MipKyBaHb, SKUMH KOPUCTYIOThCS
B [MOBCSK€HHOMY »XUTTi. Haripykiaz, po3ryisiHeMo KjlaCUuHe MipKyBaHHS:
Bci moau cmeprtHi (p);

Cokpar - moauHa (q);
oTxe, (->)
Cokpar cmepTHHH (T).

Lle mipkyBaHHSI BipHe, ajie WOro HEMOXX/IMBO [JOBECTU B paMKax
Teopil BUC/IOBMIOBaHb. Mu Mokemo 3arvcatu ¢opmyny (p&&q)->r1, ane
[OBeCTH i1 ICTUHHICTB yKe He 3M0)KeMO. TakuM UMHOM, JIOoriKa BHUC/IOBJ/IeHb
He [I03BOJISIE [OCUTb TOYHO BUPA3sUTU PO3IJsIHYTe MipkyBaHHA. Lle
MOB'si3aHe 3 THUM, 1[0 BOHA PO3IJISiJAa€ KOKHE BHUC/IOBJIIOBAHHSA $IK
HeTo/Ii/IbHUM 00'€KT, y TOM uac sK 0araTto BHC/IOB/IeHb 3ajeXXaTh Bif
SAKUXOCh TlapaMeTpiB.

UucieHHsT  NpeJUKATiB €  y3araJibHeHHsSM  BHUpaxyBaHHS
BUCJIOBJIEHb, 1110 ZI03BOJISIFOTh BUKOPUCTATU MapaMeTpH (SIKi TaKOX 3BYThCS



aprymMeHTamMmyd ab0 3MiHHMMM) y BHC/OBJEHHSX. Y TepMiHax Teopil

TpeJYKaTiB Hallle MIDKyBaHHS MOXKHa 3alliCaTy Tak:
JIis1 BCiX X, SIKITO X € JIIOANHOIO,

T€ X € CMEPTHUM;

COKpElT € JINAHUHOIO,

(oTxe)

Cokpar € cMmepTHHUM.

BuBUeHHS uMC/IeHHs TIpeJUKaTiB He € HAlloK 3a/Jauero, OfHaK, [Jis
TOro, 100 3acTOCOBYBaTM MOBY JIOTiUHOTO TIpOTpaMyBaHHS, He
00O0B'SI3KOBO 3HATH JIOTiKy TIpeAMKaTiB: BOHAa B)Ke BOyJOBaHa B MOBY.
ocyTh BUBUMTHU CaMy MOBY U 3BUKHYTH [0 1 BUpa3HUX 3aco0iB.

Mogsa Ilponor, HauBigoMillla i3 TIpe/CTaBHUKIB CiMelCTBa MOB
JIOTiYHOTO TIpOTrpaMyBaHHsI, BOHa 3pociia 3 pobiT AsaHa Kosmmepayaspa (A.
Colmerauer) o o6po6iii pupogHOi MOBH 1 He3aneXHUX pobiT Pobepra
KoBanbsckoro (R. Kowalski) mo BUKOpHCTaHHIO JIOTIKM Yy NIpOrpaMyBaHHi.
Iaeuny Yoppeny (D. Warren) i #oro Komeram 3 OJUHOYPrcKoro
YVHIBEPCUTETY BAAJOCA 3MIMCHUTH [JOCUAThb e(eKTHBHY peasi3aLito



[Iponory. IM's YoppeHa BBIWILLJIO B iCTOPIKO JIOTIYHOTO MpOrpamMmyBaHHS. Y
fioro uecTh Ha3BaHa 0a30Ba TexHika peasmi3aifii IIposory, mo ozaep)kana
Ha3By a0CTPaKTHOI MAllIUHU Y OppeHa.



[Tporpama moBoto Ilposnor siBisie co6ot0 Habip dakTiB ¥ (MOXK/IUBO)
npaBwWI. SIKIIIO TIporpaMa MiCTUTh TiTbKHA (PakTH, TO ii Ha3MBalOTh 0a3010
JaHMX. SIKIIO BOHA MICTUTH Ije U TpaBWIa, TO YaCTO BUKOPHUCTAKOTh
TepMiH 0a3a 3HaHb. [Ing 3amycky IIposnory, HabepiTb y KOMaHAHOMY
psaaky pl i HatuchHiTe Enter. Ha ekpaHi 3'IBUTbCSI 3ampolleHHS /51

BBeJe€HHA 3aIUTIB:
-

3anur (TIMTaHHSI) BBOJWTBHCS ITiC/IA  3ampOIeHHST M 00OB'SI3KOBO
3aKiHUY€TbCS KPAKO0, HaNpUKJ/IaZ,
?- 5+4<3.
No

[Iposior anani3ye 3anut i Bugae BignoBiab Yes (Tak) y Bumagky
icruaHOCTI TBepmkeHHs ¥ No (Hi) y mpotuBHOMYy BuUTazKy abo KoJu
BiJITIOBi/Ib He Moyke OyTH 3Hali/ieHa.

36epiratoTe TIporpaMyd MoOBOIO IIposior y TekcToBUMX (haiinax, IIo
HaWuacTillle MaloThb po3iivpeHHs .pl, Hanpuknaza, examplel.pl. [Ins Toro
o6 Ilposor mir orepyBaTu iHdbopMalli€to, 1[0 po3MilileHa y (aiiii, BiH
MOBUHEH 03HAMOMMTBLCS 3 MOT0 BMiCTOM (TMIPOKOHCYJ/IbTYBAaTUCS 3 HUM). Lle



MO’KHA 3poOWTU JekimbKoMma criocobamu. IIpv BUKOPUCTaHHI TMepIIoro
BapiaHTa y KBaJ[paTHHUX JAYy)KKaX 3alUCyeThCs im'ss daiiny (6e3 pl),
HarpukJ/az,

?- [examplel].

Y BuUMaAKy BAA/JOr0 3aBepileHHs 1ji€i omepaiii Oyze BujgaHe
TIOBIJOMJIEHHS], aHa/IOTiYHe HAaCTYITHOMY::

% examplel compiled 0.00 sec, 612 bytes
Yes

Y mpotvBHOMY BUIAJKy Oyzae Buaanuii crricok moMuiokK (ERROR) i/abo
nornepe/pkeHb (Warning).

HOpyruii croci6 6a3yeTbCd Ha BHK/IMKY BOYZIOBAHOTO IIpefpKara
consult, sKOMy $K aprymMeHT TiepefaeTbcs iM's aiiny (Takok 0Oe3
PO3ILIMPEHHS ), HAlIPUKIIA/:

?- consult(examplel).

Po3mmpenHs pl yacTo BUKOpUCTAEThCS /1 (aiiiiB, 1110 MiCTSTh MPOrpaMu
MOBOIO TporpamyBaHHs Perl, ToMy MoykKHa 3yCTpiTU U iHIII PO3IIMPEHHSs
ans dainiB i3 mporpamamu Ha Ilpososi. [Ins 3aBaHTa)keHHs aliiB 3



PO3IIMPEHHSIMH, BigMiHHUMM Bif pl, Bce iMm's (aily BapTO 00OOB'SI3KOBO
BK/IaCTH B ariocTpodu:
?- consult('example2.prolog’).
?- ['example2.prolog'].

OOugBi 1i KOMaHAW [0/al0Th (haKTH I TIpaBWIa i3 3a3HAUEHOTO
datiny B 6a3y ganux [Iposory.



MorkHa 3aBaHTa)KyBaTH KinbKa (QaiiliB OfHOUacHO. Y LIbOMY
BUIAJKY BOHU [JO[A0ThCS Yepe3 KOMY, HallpyuKaf,
?- [examplel, 'example2.prolog'].
BaxnuBo nam'araTy, 1110 BCl 3alIUTH ITOBUHHI 3aKiHUYyBaTHCS KParikoro.
skiio BU 3a0y/ieTe ii moctaBuTH, TO ITpoJsior BuBese cuMmBoi '|' i Oye
OUiKyBaTH MOJAJbIIOr0 BBeIeHHs. Y 1IbOMY BUIMA/IKy TpeOa BBECTH KParKy
M Ha)kaTu Kiasimy Enter:
?- [examplel]

| .
Yes



TepMu Ta 00'eKTH

[Iporpama MoBorw IIposor 3a3BuYal OMUCY€E SIKYCh [iWCHICTb.
O06'ekTu (e/IeMEHTH) OMIMCYBAHOTO CBIiTY TIPeJCTAaB/ISIOTHCS 3a JJOTIOMOT OO
TepMiB. Tepm iHTYiTHUBHO O3Hauae 00'ekT. IcHye 4 BUAM TEpMiB: aTOMH,
4yKC/a, 3MiHHI U CK/IafHI TepMU. ATOMU U YMC/a iHOZI TPYNyIOTh pa3oM i
Ha3UBaKTh HAWMPOCTIIIMMU TEPMaMHU.



ATOM - 1le OKpeMH 00'eKT, 110 BBAXKAETbCs efieMeHTapHUM. Y IIposiosi
aTOM TIpe/ICTaB/SIETbCS TIOC/IIOBHICTIO JIiTep HWKHBOTO W BEPXHBOIO
perictpy, udp Ta CUMBOJIIB MiJKpecaeHHs '_', sKa MOYMHAETHCS 3 Majioi
nitepu. Kpim Toro, 6yab-sakuii Habip MPUITYCTUMUX CUMBOJIIB, BK/IaleHUN
B arocTpodH, TaKOXX € aromMoM. Haperri, kKomOiHallii crierjiambHIX
CUMBOJIiB + - * = <> : & TaKOXX € aTOMaMH (CJTif] 3a3HaUUTH, 1110 HaOip 1[UX
CHMMBOJIiB MO>Ke BiZJpi3HATUCS B pi3HUX Bepcisix [Iposory).



ITpuknaj

[IpencraBieHi gasii MOC/IIJOBHOCTI € KOPEKTHUMU aTOMaMM:
b, abcXYZ, x_123, efg_hij, oss, ciirocap,
'Ile Takox aTrom Ilposiory’,

+, 11, <--m-> ) Kk



Yucna B ITposo3i 6yBatots Limmmu (Integer) i apobosumu (Float).

CHUHTaKCHUC L{iMX YMces TIPOCTHUM, SIK Ile BUAHO 3 HACTYIHUX
npuknazgis: 1,1313, 0, -97. He Bci wisi uncia MoKyTh OyTH TpeficTaB/ieHi
B MalllMHi, iXHili [giama3oH OOMeXXeHWM iHTepBaioM MK IesSKUMU
MiHiMa/TbHAM 1 MaKCHMa/JbHUM 3HAau€HHSMU, SIKi BU3HAYaKOTbCSI TEBHOKO
peanizatiiero IIponory. SWI-Prolog mornyckae BUKOPUCTaHHS LIIIMX UKCENT
y Aiamna3oHi Bifg -2147483648 (-231) no 2147483647 (231-1).



CuHTakCcHMC [JpoOOBUX UHMCe/l TaKOX 3a/eKUThb Bifi KOHKPeTHOI
peasizaiii. Mu OyzeMo AOTPUMYBATHCS TIPOCTHX TIPABW/I, 3PO3YMITUX 3
HacTynHux npukaagis:  3.14, -0.0035, 100.2. Tlpu 3BHUUaAWiHOMY
nporpamyBaHHi Ha IIposio3i Apo6GoOBi uMcIa BUKOPUCTAIOTHCS PifKo.
[IpyumnHa 1poro B TiMm, 1o [Iposor - MoBa, IpyU3HayeHa B Meplily yepry s
00pobOKM CUMBOJIBHOI, a He UuncIoBoi iHhopMariii. [Ipy cuMBOJTBHIM
00po0I1li YacTo BHWKOPHCTOBYIOTHCS Ii/li uMcia, motpeba B ApoOOBUX
yucnax Heenuka. CKpisb, ge MokHa, [Iposor HamaraeTbCs NpUBECTU
YKCJIO 0 LIJIOro BUAY.



3minnuMu B [lpono3i € psigku cuMmBofiB, 1Mbp i CUMBOMY
MiKpec/ieHHs, 1[0 TIOUMHAIOTBCA i3 Benukoi OykBu abo cuUMBOITY
TiIKpeC/IeHHs:

X, _4711, X_1_2, Pe3yabTar, _x23, 00'eKT2, _

OcranHiii npuknay (€AUHUN CUMBOJI ITiIKPEC/IEHHSI) € 0COOMBUM
BUITQIKOM - aHOHIMHOI 3MiHHOI (3MiHHOI 6Ge3 imeHi). AHOHIMHA 3MiHHa
3aCTOCOBYETHCS, KOMMA 1i 3HAaueHHsI He BUKOPUCTAETHCHI B IIpOrpami.
Mosk/iBe KisbKapa3oBe B)KHMBaHHS 0Oe3iMeHHOI 3MIiHHOI B OJHOMY
BUPa)KeHHi 3aCTOCOBYETBCSI /IS TOTO, 100 TIAKPECIUTH HasBHICTh
3MiHHMX TPH BiJJICYyTHOCTI iXHBbOI crieljudiuyHOT 3HAUMMOCTi.



CknaaHi Tepmu (dyHKI[iT) CKIafarOTbCs 3 iMeHi (PyHKIIIT (HEUMCIOBOTO
aToMa) i crimcky aprymeHtiB (TepmiB Ilposory, ToOTO aTomiB, umcen,
3MiHHUX ab0 iHIIMX CKIafIOBUX TepMiB), IO B3(Ti y KPYI/Ii AYXKKU 1
po3fisieHl KomaMu. ['pyny CKnagHUX TepMiB BUKOPUCTOBYIOTbH JJIs1
cknaganHs dpa3 [Iponory. He Mo>kHa po3milyBaTH CUMBOJI MPO6iTy MixK
¢yHKTOpOM (iM'IM (PYHKL]il) | BiJKPUBAKOUOK KPYIJIOK AY>XKKOI0. B iHImx
MO3ULIiSAX, OJHAK, MPOOiMM MOXYTh OyTH KOPHCHI AJisi JIETIIOTO0 YATaHHS
niporpaM. Hrkue HaBezieHO /iBa CKJIa/jHi TepMU:

uroro(kiient(X,23, ), 71)

'ITo Tpanunocs?'(Hiuoro)

IIpu 3aBjaHHI iMeH TepMiB IepeBaskHillle BUKOPUCTAaTA MHEMOHIUHI iMeHa,
TOMY III0 TepM a(’K), HarpWK/aj, HabaraTo MeHIl iH(GOPMaTUBHUM, Hi>K
TepM aBTOP(>KYJib_BepH).



[Ile opHi€r0 BaXK/IMBOK CTPYKTYpPOrO faHuX y [Iponosi € crivcok. Mu
M03HAaMOMMMOCSI 3 HUM TIi3Hillle. 3apa3 BiJj3HAaUYMMO TiIbKA OAWH 3 BHU/IB
CMUCKIB - CMUCOK CUMBOJIB. Taki cricku MoXyTh OyTu TipeAcTaBieHi y
BUIVIAI PAAKIB, HaANpUKIaJ, TMeplidid apryMeHT CK/JIaJHOTO TepMy
Bik("Bopuc",10) - psimok. I1pu 3amuci psiiku 6epyThCsl y JariKu.



dakTH
[TporpamyBaTtu Ha IIposio3i - 03Hauae ONMUCyBaTH SIKUKCh CBIT. IIporpama
Ha L[id MOBI CKJ/Ia[Ia€TbCS i3 MHOXKUHU (ppa3, 1]0 3a[at0Th B3a€EMO3B'SA30K
MK TepmMamMu. KokeH TepM ro3Havae Ty abo iHILly CYTHiCTb, 1[0 HaJIe>KUTh
cBiTy. OfivH 3i criocobiB onmcy - 11e 3aB/aHHs (haKTiB.



®dakKT - 1le TBepJ KeHHs IpOo Te, 1[0 ICHY€E JesKe KOHKpPeTHe BiJHOLLeHHS.
Bin € 6e3yMOBHO BipHMM. Y DO3MOBHi{i MOBi i ()aKTOM DPO3yMi€ThCS
BuciiB Ty "CrorogHi coHsuHo" abo "Baci 10 pokis". Ha Ilpososi 1je
3aMUCYy€EThCA Y BUTTIAAL

'ChOrojiHi COHAUHO'.
'Baci 10 pokiB'.



sIkiro Bu 30epeskeTe 11i hakTH y (aiisi i TTOTiM 3aBaHTa)KUTe HOTro, TO
MO>KHA 3aJjaBaTH MMUTaHHs iHTepripeTaTopoBi [Iposiory (Haragaemo, 110
3aIiT BBOAUTBLCS TTiC/s1 3amporieHHs [Iposiory, 1110 y GinbiiocTi Bepciii Mae

BUTJIS], ?-) , HAIPUKJ/IaJ,
?- 'ChOro/iHi COHAAUHO'.
Yes
?- 'Baci 10 pokiB'.
Yes
?- 'CporojHi coHsiuHo', 'Baci 10 pokis'.
Yes
Koma MK (akraMy B OCTaHHbOMY 3allMTI O3Haya€e OrepaLiro

noriuHoro I (KOH'IOHKIIi1O).



Taka cdopma 3amucy BiANoOBiZiae MOrilli BUC/IOBIEHb, MOXK/IUBOCTI SIKOI, SIK
y>Ke TOBOPWIOCS, IOCUTh 0OMeXxxXeHi. My He MOXKeMO 3ajjaTH, HarpuK/af,
MIUTaHHS TPO Te, CKiJbKA POKiB Baci. HabaraTo 3pyuHiilie BUKOPUCTaTH
nmapaMeTpu30BaHi GakTH, pobOTy 3 AKUMHU TTiATPUMYE JIOTiKa TIPeJUKAaTiB.
Ha ITpomno3i ¢gakT Moske OyTH 3arvcaHuii y BUTJISZL TIpeKaTa, apryMeHTH
SKOT'0 € CUMBOJTIbHUMH 200 UMCTOBUMH KOHCTAaHTaMHU.



Y 3arajibHOMY BUIIQJIKy MPeAHKaT - lie jioriuHa (PyHKILis BiJl 0JHOTO
ab0 [eKiMbKOX apryMeHTiB, TOOTO (YHKIlis, IO [[i€ B MHOXWHI 3 JBOX
3HaueHb: icTMHA Ta Herpasza. IIpegukar [Iposiory 3anvcyeTbes y BUTJIAAL
CKJIaZIHOTO TepMy:
iM's_nipegukaTy(apryMeHTH).



AprymeHTU TIepepaxOBYHOThCS Uepe3 KOMY Ta SIB/ISIFOTh CO00F0 sIKiCh
00'ekTr ab0 BIaCTUBOCTI 00'€KTIiB, a iM's TIpeivKaTa IO3HAuUaE 3B'I30K ab0
BiIHOLLIEHHS MDK aprymeHtamu. IIpeaukar OJHO3HaYHO BU3HAYAETHCS
1apor0: iM'd Ta KiJIbKiCTh aprymeHTiB. /IBa rpejuKaTy 3 OQHAKOBUM iM'sIM,
ajle pPi3HOK KIJIBKICTIO apryMeHTiB, BBa)KalrOTbCd pisHUMU. KinbKicTb
rnapaMeTpiB MpeJMKaTa Ha3UBa€TbCd KWoro apHicrTio (arity). Ilpu omuci
rpe/iuKaTa apHiCTh BKa3yHOTh IiC/isg MOT0 iMeHi, po3/i/isitouu iX CUMBOJIOM
'/" (cmewmn). Sk mpaBwiio, iMeHa TMpeAUKaTiB U apryMeHTIB 3alMUCYIOThCS B
HasWBHOMY BigMiHKy. [Ipobinu B HUX He [OMYyCKalOThCS, TOMY SIK
PO3JIMBHUK B CHMBOJIBHUX KOHCTAHTaX BUKOPHUCTAETHCS  CHMBOJI
TTiIKpeC/IeHHS.



ITpuknaj

dakT "Mukosa npaioe carocapem” Ha [1posio3i 3anuiieTbCst y Taku
croci6:

npodecia(MUKO/Ia, CTHOCAp).

TyT mnpeaukat mpodecissi mMae [Ba apryMeHTH: [MepIIMKA O3Haya€ iMm's
moavHu, a gapyrun - npodecito. Pakt "bopucy 10 pokiB" MokHa
TpeJCTaBUTU Y BUTJISIAI:

Bik("Bopuc", 10).

[TopsifoKk apryMeHTiB TpeAuKaTta 3B's3aHUM 3i 3MicTOM (akTy i ToMy He
3MiHrOeMo. [1pu 3amnuci dakTiB Tpeba mam'sitaT, 1I10:

iM's1 pakTy mounHaeTbCA 3 Masioi JiTepu;
3amUcC KOXXHOr0 (haKTy 3aKiHUY€ThCA KPaNKoIo.



Y HaBe/leHUX BHIIle TIPUKJIa[ax nmpodecis Ta BiK - npeaukaTy (CK/IaHi
TepMH), MUKOJIA Ta ¢/Ir0cap - atomy, 10 - uucno, "bopuc" - psgok.
JoxnazHiuie ripo BUAU TepMiB IIposiory posnoBiJaeTbCsi B HACTYITHOMY
PO3AiIi.

Bba3a ganux Ha [1pono3i - 1je cyKymHicTh dakTiB. ¥ mporieci poboTtu B 6a3y
JAHUX MOJKHA I0ZIaBaTH HOBi (hakTH, BUZA/IATHA ab0 3MiHIOBAaTH CTapi.



ITpuknaj

CkiaziemMo 6a3y JaHMX 3 HACTYIHUX (PaKTiB:
"c10H Oinblie, HiXK KiHB'",

"KiHb Oi/bllle, HiXK BiC/IIOK",

"Bic/IOK OisblIIe, Hi’K coOaka',

"Bic/TI0K Oisbllle, HiXK MaBIia':
Oi1bIIe(C/10H, KiHB).
OisbIIe(KiHb, BiC/TIOK).
oi1bIe(BiC/IIOK, co0aKa).
OisbIIe(BiC/II0K, MaBMa).



Mwu BUKOpHCTanu TpeAuKar Oinbllle, 10 Ma€ /[Ba IapameTpH.
36epexkemMo 110 0a3y AaHWX y TeKCTOBOMY (haiijii Ta IMOTIiM ITO3HaKOMHUMO
[Tposior 3 Heto. Temep MoXXHa (pOpMyJIOBaTH 3alliTH [0 iHTepHpeTaTropa
IIposiory:

?- Ol1bIIe(C/I0H, KiHB).
Yes
?- OlIbIIe(KiHb, C/I0H).
No



3anuTH 10 0a3u JaHUX

3anur - Le IIOC/AIJOBHICTL IpeAuKaTiB, fKi pO3AiJeHI KoMaMu Ta
3aBepileHi Kparkoro. [IprposHO0 MOBOKO KOMa BiAmoBizae cowo3y i, a
MOBOK) MaTeMaTUYHOI JIOTIKM T[103HAaua€ KOH FOHKI[iF0. 3a J0IOMOI00
3aMUTiB MO)KHa '"3anuTyBath' 6a3y JaHUX TIPO Te, SKi TBEpP/KEHHS €
icrunHuMU. [Ipegukar 3anuTy 3BeTbCsi MeTOR. [IpoCTi muTaHHS, 10 He
MICTATL HIIKUX 3MIHHMX, HA3UBAIOTh Ta-HI-MUTAaHHAMHU. BoHU
JIOTNYCKarTh JIKIIe [ABI MOXJ/IMBI BIAMNOBIAL: "Yes" 03Hauae HasBHICThb
BiZITTOBifHOTO (hakTy B 0a3i JaHuX (TTePIIM 3amUT MPUKIaly, HaBeJIeHOro
HwKue), "No" - WOro BiICYTHICTb (ApYyTrUM 3amuT). Y BUIAJAKY BiAMOBiZi
"Yes" roBOpsiTh, 11]0 3aNMUT 3aBePIIMBCA YCHiX0M, Li/ib JOCATHYTA.

IIpuxknap
?- OisibIIe(C/I0H, KiHb), 0iTbIIe(KiHb,BiC/TIOK).
Yes



?- Oisib1Ie(C/10H, cobaka).
No



BukopucTaHHs 3MIHHMX Y 3aluTax J03BOJISI€E 3aJaBaTh Oifblil
ckiagHl nvraHHA. [Ipunyctvmo, Harpukiaz, 0 MU XOUeMO BU3HAUWTH,
AKi TBapuHU Oifbille Bic/iOKa. Y HACTYMTHOMY 3aruTi 3MiHHa X TI03Hauae
LIyKaHy BiJOBI/b:

?- oitbmie(X, BiC/IHOK).
X = KiHb
Yes

[lpu o06pobui 3amuTy 3MiHHA X TIpUiiHsAAa 3HaueHHS "KiHb'.
[Mepernsizatoun 6a3y JaHUX, iHTEPIIPeTaTop BUSBUB (PAKT, IO CTBEPXKYE,
1110 KiHb Oifibllle BiC/TFOKa, Ta 3aruT OyB YCMIlIHO BUKOHAHUM.



3anuTy 3i 3MIHHUMH MOXXYTh MaTH Oi/ibllle OJHOTO pillleHHS.
[MepimiM 3aBXAW BUBOAUTLCS Te 3 pillleHb, [0 3HAXOAWUTHCS Osvkue 10
rmouaTky 0a3u JaHuX. SIKII0O HaM [AOCUTH TibKW OAHi€l BiATOBiAi, TO
MO)KHa HakaTu Enter i 3akiHUMTH IOLLIYK. Y BUIAJKY, SKIIO MU 3aX04eMO
ofilepXkaTd 4eproBy BiAINOBiAb, MOTPIOHO Ha)kaTH KiaBilly ; (Kpamka 3
KOMOI0), i IIponor moyHe momryk iHIIMX BapiaHTIB BIiJIIOBiJi Ha 3arur.
IToBigomneHHs "NoO" rOBOpUTH IPO BiZICYTHICTb UeproBoro pilieHHs.



ITpuknaj

?- OlbIIe(BicTIOK, X).

X = cobaka;
X = MaBHa;
No

?- oitbme(X,Y).
X = c1oH

Y = KiHb;

X = KiHb

Y = BicII0K;
X = Bic/IOK
Y = cobaka;
X = Bic/IOK
Y = maBna;
No

YHidikanyis



YHijdikaria € O0OCHOBHUM MeXaHi3MOM OOpOOKM 3aluTiB Yy
JIOTIYHOMY TporpaMyBaHHi. [licsisi TOro K KOpUCTyBau HaJCWJIa€ 3aruT
iHTeprnpeTaTopoBi, 1ieli 3alUT aKTUBI3Y€ThCs. IHTepripeTaToOp MPUCTYIIA€
1o aHami3y ¢pa3 6asu JaHUX y TOIIyKax mepinoi ¢pasu, 3aroyioBoK sIKOI
Oyzme yHidikyBarucs i3 3armrom. [ns Toro, mob 3amut yHidikyBaBcs i3
3arojioBKOM (pasu, HeoOXigHUN 30ir y HUX iMeHi TpeAWKaTa,KiIbKOCTi
apryMeHTIiB Ta yHi(ikaljil KO)KHOr0 3 HUX. YHidikallis TepMmiB, SKUMU €
apryMeHTH, OMMCYETbCS TIpaBU/IaMU, SIKi TIpUBeJieHI HKue. Y MpUKIIaaax
BUKODUCTAEThCSA TMPEAUKAT «=», III0 HaMaraeTbCs YHi(iKyBaTu CBOI
apryMeHTH.



1. 3minHa yHi(iKyeTbCs 3 aTOMOM a00 CK/IaJHUM TepMOM. Y pe3y/bTarTi
I[bOT0 3MiHHA CTa€ KOHKPEeTH30BaHOi, TOOTO TpuiiMae 3HaueHHS ZaHOTO

atoma abo Tepmy.
?- X=MHKO.1a.
X=MHKOJIa

Yes



2. 3miHHa yHi(iKyeThCs 3i 3MIHHOIO, TIPU 1[bOMY BOHU 00H/IBi CTalOTh 5K
Ou opiHi€TO ¥ Ti€r0 XK 3MiHHOIO.

?- X=Y.
X =_G161
Y =_G161

Yes



3. AHOHIMHA 3MiHHA YHi(IKy€TbCA 3 OyAb-IKMM TEPMOM.
?- aBTOp(MYLIKiH)=_.
Yes



4. Atom yHi(iKyeTbCs 3 aTOMOM, AKIIO BOHH iIeHTHUHI.
?- MUKO/Ia=MHUKOJIa.
Yes



5. Cki1aguuil TepM YHi(iKyeTbcsl 3 iHIIIUM CK/IQJHUM TepMOM, SIKIIIO
ixHi iMeHa W KUIBKICTh apryMeHTiB 30iraloTbcs, a aprymMeHTH
nmigganTbea yHidikanii.

?- barbKo(0opuc)=06aTbko(X).

X = dopuc

Yes

?- pigycn(6opuc, Y)=0arbko(X).

No



ITpuknaj

Tepmu Ginbiie(X, cobaka) i 6isbiie(Bic/atoK, cobaka) yHiiKyrOTbCs, TOMY
1110

X MO>Ke OyTH KOHKPETH30BaHa aTOMOM BiC/TIOK:

?- oiibme(X,cobaka) = OisbIIe(Bic/II0K,c00aKa).

X = BiCIIOK

Yes



Po3rasHyTHM Y HACTYITHOMY NPUK/Ia/li 3anUT He Oy/ie YCITITHUM, TOMY ITI0
3MiHHa X He Moyke OyTH KOHKpeTH30BaHa /IBOMa 3HaueHHsIMH 1 i 2
O/IHOYACHO.
?- p(X,2,2) = p(1,Y,X).
No

Ao B 1pOMy npuKiaAi 3aMicTb X MU BUKOPUCTAEMO AHOHIMHY
3MiHHY _, To YyHi(ikalis Oyge MOX/IMBa, TOMYy IO TPU KOXHOMY
BUKOPUCTAHHI _ CTBOPIOETHCS HOBA 3MIiHHA. 3MICT aHOHIMHOCTI B TiM, L0
MU HajilaeMo IIposiory MOXXKIUBICTH reHepallil iMeHi Ajs1 AaHOi 3MiHHOI U
HaMm He TOTPiOHi Hi ii im's, Hi 1T 3HaueHHs. 3miHHa Y mig yac yHidikarlil
KOHKDETU3YETbCS 3HAUEHHSAM 2:

?- p(L,2,2) = p(L,Y,).
Y=2
Yes

ITpuksaj



Y HacTymHOMy 3amnuTi yHidikallis MOKIHMBa, Xoua W Hemae€
cierfuivHUX 3MiHHMX, SIKi MOrii 0 OyTu 3B'si3aHi abo yHidikoBaHi (K y
Tiorepe/IHiX MpUK/IaAax):

?- f(a’g(X’Y)) = f(X)Z)’ Z= g(W,h(x)).
X=a

Y = h(x)

Z = g(a, h(x))

W=a

Yes



IIpaBuia

Kpim (pakTiB nnporpamu moBoro IIposor MOXXyTh MiCTUTH HMpaBuUia,
110 ZI03BOJISIFOTh OZlep>KYBaTH [OJATKOBI 3HAHHS IPO TOM CBIT, L0 OIMUCYE
rporpama.



IIpaBuWi1o 3aZja€e HOBUM TMpeAMKAaT 4Yepe3 BH3HAUEHi paHillle
npeaukatu. lIpaBUIO CKIafaeTbCd 3 TOJIOBU (MpeJuKaTa) Ta Tija
(mocmioOBHOCTI MpeAuKaTiB, poO3/iieHMX KoMamu). ['omoBa U Tijo
po3zisieHi 3Hadiomui :- i, mofiOHO KoxkHiM ¢pa3i [Iposory, mpaBuIo
TIOBUHHE 3aKiHuyBaTUCd Kpankor. Koma B Tl TrpaBuia 0O3Havae
KOH 1oHKLIi10 (& &, foriune i).

3HaK :- € CXeMaTUYHWM 3alucoM CTPUIKM (<-) i moka3ye, 1[0 i3
MpaBoi YaCTMHM BUILIMBaE JiBa. Llel 3HaK 4MTaeThCs SK "AKIIO".
[HTYITUBHUI 3MIiCT TpaBWIa MOJiATa€ B TOMYy, IO Iji/ib, fIKa € T'OJIOBOIO,
Oyzne ictuHHOMO, sKIO [Iposior 3MoXKe TIOKa3aTH, IO BCi BHpa3W y Tifi
TipaBu/ia € ICTUHHUMU.

ITpuknap



[IpaBwuio, 1110 BU3HAYAE BiJHOLLIEHHS «JAUTHHAa» Yepe3 BiJHOLLIeHHS
«0aTbKO»,
3amuILeThCs Y TaKUi Crocio:
muruHa(X, Y) :- oareko(Y, X).

L1e o3Hayae, 1110 AKIIO Mr0AWUHA Y € 17151 moAuHu X 6aTbkoMm, TO X €
JUTHAHOIO Y.
Tyt X 1Y - 3minHi. Haragaemo, 1110 3anmuc «IUTUHA» MOKa3ye, 110
npevKaT AUTUHA € (DYHKILIi€l0 BiJj ABOX apryMeHTIB.



ITpuknaj

Bu3HauMMO BiIHOIIIEHHST «MaTW» uepe3 Bi[HOCMHU «0aTbKO» Ta
«OKIHKa» y
TaKWM crioci6: Matip'to X aist moauau Y € Moro 6aTbKo »KiHOouoro poay.
mat(X, Y) :- 6aTbko(X, Y), kinka(X).

[TpenvkaTH Bipi3HAOTHCSA APYT Bifl Apyra He TiAbKY iM'saM, ajie 1
KI/IbKICTIO
aprymeHTiB. Mo>KHa, HarpuKJ/iaJi, BA3HAUYMTH BiJHOLLIEHHS «MaTW» y TaKUK
croci6:
matH(X) :- 0aTbko(X, _), xkinka(X).



Yepes Te, 1110 HaM y JJaHOMY TIpeiKaTi He BayK/TMBO, YiM 0aTHKOM € ZlaHa

JKIHKa, TO MM BUKOPUCTa/IU aHOHIMHY 3MiHHY.
?- matu(X, Y).

X=raHHa

Y=1ois

Yes

?- matu(X).

X=raHHa

Yes



ITpuknaj
Bu3HaunMMO BIJHOLLIEHHS «iAyCh»:
miaycb(X, Y) :- 6aTeko(X, Z), 6aTbKo(Z, Y).
mipycs(X, Y) :- oarbko(X, Z), matu(Z, Y).
L1i mpaBur/a CTBEPIKYIOTh, 110 AigyceM X AJsi IOAUHU Y € OAaThKO
JIFOIUHU 7.,
ITI0 y CBOIO Uepry € 6aTbKoM abo MaTip'to MFoauHu Y.



PeKypcuBHI npoielypu

Pekypcia B 6inblIOCTI MOB MporpaMmyBaHHsI - 1je TakUil Crocib
oprasisatiii 06pobku aHuX, TIpU SIKOMY TporpaMa (mpoiieiypa) BUKIUKAE
cama cebe Oe3nocepefHbO, abo 3a JOMOMOIrOH0 iHIIOI TpOrpamMu
(npouenypu). I'paBropa rofaHAcCbKOro xyaoxkHvka Mopica Eiepa "Pyku,
1[0 Ma/IIOOTh" (pUC.1.) - 0/IHa 3 HAaMKPAILUX 1TF0CTPaL|ik MOHATTS PEKYPCii.
YciMm Bigomuii BipmmMK TMpo Toma i HWOro cobaky JeMOHCTPY€E HaM
HECKIHYeHHICTb PeKYPCUBHUX BUKJIUKIB.

BUKOPHUCTOBYHOUM PEKYPCit0 SIK TIPUMOM MPOTrpaMyBaHHsI MU TIOBUHHI Oy TH
BIIEBHEHI, 1[0 peKypCHBHa mpolieaypa Oy/e 3aBepiiieHa.



e S

Puc. 1. - I'paeropa ronanacekoro xyaomumka Mopica Emepa "Pyxu, mo mamrorots"



Y IlpoJsio3i pekypcid 3yCTpiyaeTbCsA, KOJIU MpegruKaT MICTUTb METY,
10 TIOCHU/IAETLCS Ha camy cebe. Y pPeKypCHUBHOMY TIpaBWIi Oi/IbII CKIagHi
BXiJIHI apryMeHTHM TIIOBUHHI BUpa)XaTUCd uepe3 MeHII ckaagHi. Ha
NMpUK/Ia[i BKe HasgBHOI B Hac 0a3M [JaHMX T[IOSICHUMO TiepeBaru
BUKOPHMCTAaHHSI peKypcii ¥ ocobiuBOCTi peKypcMBHUX mpaBuia. Hexait €
HaCTyMHi (akTu:
Oisb1e(C/10H, KiHb).
OinbIIe(KiHb, BiC/TIOK).
Oi1bIe(BiC/II0K, cobaka).
OinbIIe(BiC/IIOK, MaBMa).



BukonaeMo 3anuT 0 6a3u JaHUX
?- OisbIIe(BiC/TIOK, coOaKa).
Yes

Line doinbme(BicI0OK, codaka) Oyia JOCATHYTa TOMY, 1110 1€l (hakT
OyB moBigomienuii ITponory nipu 3aBaHTakeHHi 6a3u. Terep repeBipumo,
uyn Gisbilie MaBmia cioHa? Hi, He Ginbire. Mu ofiep>ka/id Taky BiATIOBifpb,
Ky ¥ OUiKyBa/Id: BiJTIOBifIHWI 3ariT, a came OllblIe(MaBma, C/I0H) He
MiJTBepAuBCs. AJie, 10 TPANUThCS, SIKIIO MU MOCTaBUMO 3alUTaHHS I0-
IHIIOMY?
?- Ol1bIIe(C/10H, MaBMa).
No



TakyM 4MHOM, CJIOHU He Oifbilie, Hi>XXK MaBm. OTPUMaHUN pe3y/ibTaT
30BCIM He Y3TO[KY€TbCS 3 HALIUMHU YABI€HHSAM [PO CBIT, aje SKI0
TOIUBUATHCS Ha 0a3y AaHUX, TO JIETKO TOMITHTH, 1[0 B Hill AilICHO HIiUOTO
He CKa3aHO TIpO BiIHOCMHU MiXK C/JIOHaMHU KW MaBnamu. O/IHaK, MM 3HAEMO,
10 C/IOHU Oisibllle, HDK KiHb, SIKWUW y CBOI Uepry Oi/MbIIWi, HiXK BiC/IOK,
SKUW OiNbIINI 3a MaBIy, TOMy CJIOHM TaKOXX TMOBWHHI OyTH OibIi, HiXK
MaBIIH.



[IpaBuibHaA iHTepripeTaLlisi HeraTUBHOI BiAroBifl, gaHoI IIposorom,
Taka: iHdopmailiii, sika TOBifloM/eHa CUCTeMi, HeJOCTaTHbO AJs A0Ka3y
TOro, L0 CJIOH Oifbimii 3a MaBmy. KO MM 3aX0ueMO Ofiep>KaTh
MO3UTHBHY BiAMOBib Ha 3amMT BUAY OlIbIIe(C/IOH, MaBIa), TO MU
NMOBUHHI 3abe3rneunty OisbIl TOYHUM OMUC CBiTy. OZHUM 3 MOXJIUBUX
criocobiB BupimeHHs 1ii€el TIpoOsieMy € oAAaBaHHS BiJCYTHiX (aKTiB,
HarpuyKiazi,
Oi1bmIe(c/10H, MaBMma).



[/ Halloro MasieHbKOro IpuK/aja Lie O3Hauva€ [oJaBaHHA e 5
dakriB. OfHak HabaraTo KpaliuMm pillleHHsM Oyzie AoZiaBaHHS B TIpPOrpaMy
HOBOT'O Bi/IHOILIEHHS, 1110 MM Ha3Bemo Oinbiiie_2. TBapuHa X 0isbliia, HiXK
TBapuHa Y, SKIIO e BU3HAueHO sK (akT (Tepiie TpaBuio) abo icHye
TBapuHa Z, A7 AKOi BU3HAUeHWM ¢akT, 10 TBapuHa X Oinblla, HixX
TBapuHa Z, i Moxke OyTu 1okasaHo, 1110 TBapuHa Z 0isiblla, HiXX TBapuHa Y
(zpyre nipaBuo). Ha I1pono3i 1je 3anuviueTsest Tak:
oisbme_2(X, Y) :- oinbme(X, Y).
oitbme_2(X, Y) :- oinbme(X, Z), 6inbme(Z, Y).

SIKIT10 B JIAHLIIOXKKY OepyTh yuacTh He TpH, a Oisbliie Unc/io 06'eKTiB,
TO TIpUiiZie A0/laTh HOBI MpaBu/a:
oinbme_2(X, Y) :- oinbme(X, Z1), 6iibme(Z1, Z2),
oi1bme(Z2, Y).
oinbme_2(X, Y) :- oinbme(X, Z1), 6iibme(Z1, Z2),
oiibme(Z2, 73), 6inbme(Z3, Y).



LIs mporpama foBra i mpaioBaTv Oyzie Aaneko He 3aBXAd. BoHa
3MO>XKe TeperyiigaTi 6a3y JaHuX TUTBKU 10 TIeBHOI IMOWHY, 1110 3a/1a€ThCS
MaKCHMMAaJIbHOIO KIJIbKICTIO MifLjijier y npaBuiax.

Tomy ckopuctaemocst  OibIl  KOPEKTHHUM U  eJleTaHTHUM
dbopmynoBaHHSIM. KiirouoBa ifless TYT - BH3HAYUTH BiHOLIEHHS
oinbmie_2 3a goromMororo Horo camoro. Terep apyre (i octaHHe!) TTpaBUIIo
BUTJISIJAE TaK:
oibme_2(X, Y) :- oinbme(X, Z), 6inbme_2(Z, Y).

TakuM UMHOM, Ti/ICYMKOBa Iporpama 0y/ie MaTh BUTJISI]
outbme_2(X, Y) :- oinbme(X, Y).
oibme_2(X, Y) :- oinbme(X, Z), 6inbme_2(Z, Y).



3BepHITh yBary Ha MOpsJOK MiALien y ApyromMmy mpaBWjli: SKI[O 1X
TIOMIHSITH MiCIIIMH, TO B OiNBIIOCTI peasi3aliiii MoBH IIpo/sior BUKOHAHHS
3aMUTy [0 Takoi 6a3u 3HaHb TIPUBEZie /10 TIOBiZIOM/IEHHS TIPO TTOMUJIKY,
aHaJIOriyHe HaCTYITHOMY:
ERROR: Out of local stack

S0 Terep y 3amuTi BUKOPHCTATH TpeAuKaT Oiibime_2 3aMiCTb
Oiibire, Te IporpamMa Oy/e MpaijfoBaTH Tak, sIK i mepeabavanocs:
?- Oi1bIe_2(c/10H, MaBMa).
Yes



[HTepripeTaTOp 3aBX/AW Meperisigae 0a3y AaHUX 3BepXy BHH3. Tomy
BiH aHaJTi3y€e CTIIOUaTKy mepiiy dhpa3y MporeaypH Oiibine_2 i HaMaraeTbCst
yHi(iKyBaTH KOXX€H apryMeHT 3aluTy 3 BiANOBi[HUM apryMeHTOM Lii€i
dpa3u. Ile BiOyBa€eTLCA 3a JOMOMOTOK0 MOPIBHAHHA 3alUTY 3 MTOYAaTKOM
npaBwia Oinbime_2(X, Y) (To6To 3 #ioro romosoro). ITicis mporo aBom
3MiHHUM TPUBJ/IACHIOIOTHCS 3HaUeHHs: X = ¢/IOH Ta Y = MaBMa.

[Ticna KoOHKpeTu3alili 3MIHHOI [eKMM TepMOM Lie 3HauyeHHs
"3aKpIIUIIOETHCA" 3@ BCiMa BHMMAJKaMHM BUKODHUCTAHHS Iii€l 3MiHHOI B
npaBwii. Ilicas yHidikaljii 3anuTy i3 3aronoBKoM (pas3u iHTeprnpeTaTop
nepexoAuTh 10 00pOOKM Iiijiel, 1110 3HAXOAAThCS B TiJIi i€l dhpasu.



Y 1upomy Buragky [Iposor He MoXe 3HaWTU B 0a3i AaHMX (akTy
OinbmIe(c/10H, MaBMa) i TepexoJuTh A0 PO3T/ISAY APYroro rpaBuia. BoHo
rOBOPUTh, IO [I1 TOro, II00 ofep>XaTH BiJINOBiAL Ha IMATAHHS
oinpme_2(X,Y) (3 ¢ikcoBaHMMM  3HaueHHSIMM 3MiHHMX, TOOTO
oinbme_2(cioH, MaBma)), IIposor TIOBHMHEH BiATNOBICTH Ha JBa
nignuTanHa oinbime(X, Z) i oiibme_2(Z, Y), 3HOBY X 3 BiJmoBigHUMU
3HaueHHSIMH 3MiHHUX. [Iporiec mepersisiy 6a3u 3HaHb i3 CaMOTo TOUYATKy
TOBTOPIOETLCS [OTU, MOKHU (DAKTH, 1[0 CTAHOBJISITh JIAHLIFOXKOK MiXK CJIOH i
MaBIla, He Oy/IyTh 3Hal/IeHi, a 3aIMUT yCHilTHO 06p0b/IeHu .



Byap-ika peKypCrBHA NpoLelypa NOBUHHA BK/THOUAaTU MPUHAWMMHI 10
OJIHIM 3 HJKUe TlepepaxOBaHUX KOMITOHEHTIB.
1. HepekypcuBHy (pa3y, 110 BH3HAua€ T[paBW/IO, 3aCTOCOBYBaHe B
MOMEHT TIPUITUHEHHS PeKYPCii.
2. PeKypcuBHe MpaBWJ/IO, TIepIlia Mi/Iib SKOro BUPOO/IsS€ HOBi 3HaUEHHS
apryMeHTIB, a Zpyra - peKypCuBHa Ii/[Li/ib- BAKOPUCTOBYE Li 3HAUEHHSI.



ba3u 3HaHb

Ak mMu BXe BiJ3Hauanu, Irporpama MoBoro IIposior, 10 MiCTUTH
dakTH ¥ mpaBWIa, CTaHOBUTH 0a3y 3HaHb. [Ipu po3pobili mporpamMHa
[Tposio3i yacTo BUKOPUCTOBYIOTH BOY/I0BaHi MpeJuKaTH, TOOTO MpeinKaTy,
00yMOBJIeHi aBTOMaTUYHO TIpH iHilliasizatgii iHTreprperaropa ITpoory.

BOynoBaHi TipefuKaTH BUKODUCTOBYIOTHCS TaK caMoO, SIK U
o0yMOB/IeHi KOpUCTyBaueM TpeAuKaTd. €a1uHe oOMeXxeHHS - BOy10BaHUM
TipeiuKaT He MoykKe OyTU ro/IOBOIO MpaBuia abo 3'SBASTUCS Y (PaKTi.

OpHuM 3 HaliyacTille BUKOPHCTOBYBAaHUX BOY/IOBaHUX ITPeUKATIB €
npeaukar not (3amepeuenHsi). Llel mnpegukaT ICTUHHUM, SKI[O HOrO
aprymMeHT TOMW/IKOBUM, i HaBMaku. MoyKHa BUKOPUCTaTH U iHIy dhopmy
3anuCy JaHoro npeauvkara \+.

IIpuxknap



A0 MU BUSHAUMMO TIPaBUJIO
Henpasja(X) :- not(X).

Henpas/jal(X) :- \+(X).

TO HACTYTIHI 3aMUTHA OYyTh €KBiBa/IeHTHi:
?- not(0inbIIe(codaka, KiHb)).

Yes;

?- HenpaBja(0iibie(codaka, KiHb)).

Yes



[HIIMM YacTO BUKOPHMCTOBYBaHUM BOY/ZIOBaHUM IIpeJUKaTOM € =
(yHidikaris):
=(X, Y).
Lle#t nmpeaukat Aoryckae Oinbiiie 3pyuHy dopmy 3arcy X = Y. 3HaueHHs
L[bOT'0 MpeJyKaTa iCTUHHO, K10 TepMd X M Y BJaeTbcs yHigpikyBaTh. Ha
npeAvKaT not CXoxxuii BOyJ0oBaHUM TpefuKaT \=, 1[0 3a/JIeXXUTh BiJ JBOX
aprymeHTiB. TBepmxeHHsd X \= Y ekBiBasieHTHO TBep/pkeHHIO not(X = Y).



IHoAi OyBae KOpPHCHO BHWKOPHMCTATU TIpeAWKATH, TIPO SKi 3a3/anerigb
BijoMO, icTvHHI BOHU ab0 MOMUMKOBI. [ns 1UX Iiiieli BUKOPUCTOBYIOTh
nipeavkaTu true i fail. [TpegukaT true 3aBXAu icTUHHUY, y ToM yac sk fail
3aBXKIW TIOMUJIKOBUH. BOymoBanuii mpeaukat read 703BOJIsSi€E 3UMTYBaTH
TepMH i3 KnaBiatypu. [Ipu upomMy 3ampoiueHHst [Iposiory ?- MiHSE€TBCS Ha
:. Tepwm, 11[0 BBOJUTHCS, TIOBHHEH 000B'I3KOBO 3aKiHUYBATHUCS KPAITKOIO.




ITpuknaj
?- read(Name), read(Age).
|: Mukosna. 15.

Name = MuKoJ1a
Age =15
Yes

?- read(X), oinbme_2(X,Y).
|: Bic/TIOK.

X = BiCIIOK
Y = cobaxka ;

X = Bic/IOK
Y = maBHa ;
No



Sk npu 06pobui 3amuTiB [Iposory BM moba)kaeTe ofieprkaTh
OifbIll JOKMaJHUIA BUCHOBOK, TO /s LUX LiiJieli MO)KHa BHUKODUCTAaTU
npeAvKaT write. APryMeHTOM LIbOTO TIpeAuKaTta Moxke OyTu Oyb-siKuii
npunyctumud Tepm Ilposory. Y Bumazky, Koid apryMeHTOM € 3MiHHa,
Oyzne HagpykoBaHe ii 3HaueHHs. BukoHaHHs mpeaukara nl 3zilicHioe
MepeHic psAKa: HACTYNMHWKW BHUCHOBOK TIOYHETbCS 3 HOBOTO psKa.
[Mpeaukat tab BUBOAWTH KiNbKiCTb TTPOOi/TiB, BU3HAUEHY HOTO apryMeHTOM.



ITpuknaj

?- write('Hello World!").
Hello World!

Yes

?- write('Hello'), nl, tab(5), write("World!").
Hello

World!

Yes

?- X = ci1oH, write(X), nl.
Cron

X = c/10H
Yes

B ocTaHHbOMY MpUK/IaZi CrIoYaTKy 3MiHHa X YHi(IKy€eTbCS 3 aTOMOM
CJIOH, a TIOTiM 3HaueHHs 3MiHHOi X, TOOTO CJIOH, BUBOJIUTHCS HAa eKpaH 3a



J0MOMOror0 rpeAvikata write. Ilic/is nepexoay Ha HoBUM psijok [Iposnor
BHU/Ia€ 3BiT Mpo yHidikoBaHy 3MiHHY, TOOTO ApyKye X = C/IOH.

Binbricts TIponor-cucrem Hajae JOCTYII 0 0BiKOBOI iHhopMariii
npu BUKIMKY mnpenvkara help. 3actocoBanuii g0 TepMy (3BUUYaHO
Tipe/iCTaB/Isie iM'ss BOyI0BaHOTO MpeZAuKaTa) BiH BUBOJUTh KOPOTKHH OITHC
LIbOT'0 TEPMY.



ITpuknaj

?- help(write).

write(+Term)

Write Term to the current output, using brackets and
operators

where appropriate. See feature/2 for contrillong floating
point

output format.

write(+Stream, +Term)

Write Term to Stream.

Yes



[, HaocTaHOK, TOrOBOpUMO TIpO0 KoMeHTapi. KomeHTapi Hisik He
BIUIMBAIOTb HA BUKOHAHHSA [pOrpaMu, aje TIIpd IX [PaBUIbHOMY
BUKOPUCTAHHI BOHU SIBJISIFOTHCA JOCUTH ICTOTHOK YaCTUHOK BUXIJHOIO
TekCTy. Tpoxu BAan0o PpoO3TalllOBaHUX PSAKIB KOMEHTapsiMu JyxkKe
JOTIOMOXKYTh JIFO[IWHI, siKa uyuTa€e rporpamy. IIposior irHopye [oBijbHe
YKCJIO PSIZIKIB, YK/Ia/leHe Mi>K CUMBOJIaMH /* i1 */. Yce, 1110 repebyBae Mix
% 1 KiHL|eM psifiKa, TeXX pO3IJISAAEThCS IK KOMeHTap:



ITpuknaj

/* e

KomeHTap */

% Ile Te)xx KOMeHTap



PimeHHs JIOriYHUX 3a/ja4

InTepriperatop IIposiory MO)KHa 3MYCUTHA BUPpILLYBaTH JIOTiUHI
3afiaui, 1[0 HeJIOCTYITHO OiIbIIOCTi TIPOLie[ypHUX MOB.

baraTo JioriuHux 3ajjau MoB'sg3aHi 3 po3IJisijoM JeKiTbKOX KIHLIeBUX
MHOXXVH 3 OJJHAaKOBOIO KIUJIBKICTIO €JIeMEeHTIB, MK SKUMU BCTaHOBJIKOETbCS
B3a€EMOO/JHO3HAYHa BiAMOBiAHICTE. MoBoro [Iposior 1i MHOXUHU MO’KHa
OMMCyBaTH SIK 0a3M [aHUX, a 3a/eKHOCTI MiXK 00'€éKTaMy BCTaHOB/HOBATH
3a I0TIOMOT' OO TIpaBuII.



ITpuknaj

B aBTOMOGiNBHUX TeperoHax TP Mepimnx Mics 3abiHsamm OJekcil,
[Tetpo 1 Mukosa. ke Miciie 3aliHSAB KOXXHUM 3 HUX, SKIIO [leTpo 3alHsB
He JIpyTe ¥ He TpeTe Mmicle, a MuKosia - He TpeTe?

I'mMa I micro II micro III micTo
Onekcin

ITetpo - -
Mukosia -

TpaauiiitHUM ~ crlocoOOM  3aJjaua  BUPIIIYETbCS  3allIOBHEHHSIM
Tabsuili. 3a yMOBOIO 3aziaui [leTpo 3aiiHSB He Apyre ¥ He TPeTeE Miclle, a
Mukona - He Tpete. lle [03BO/ISIE MOCTaBUTU CUMBOJI '-' Y BiATIOBIAHUX
KJIiTKaX. MiDK MHOKVMHOIO IMeH YYaCHUKIB [TeperoHiB U MHOXXUHOK MiCLb
noBUHHe OyTW BCTaHOBJIEHe B3a€EMO- OZHO3HAuHa BifmMoBiAHiICTHE. Tomy
BU3HAUa€EMO 3alHATe Micle crodatky B Iletpa, moTtiMm y Mukomu W,
Hape1uTi, B Osiekcis. Y BiANIOBiAHKX KJIITKaX MPOCTaB/SEMO 3HaK '+'.

Y KO)KHOMY PSJKY ¥ KOXKHOMY CTOBTIIIi ITOBHHEH OyTH TiTbKU OZIWH

TaKuK 3HaK.
I'ma I micto II micto III micTo



Onekciu - - +
ITetpo + - -
Muikona - + -
3 octaHHbOI Tabmmili BuruMBae, 10 OJieKciii MociB TpeTe Miclie,

ITetpo - nepiue, MukoJia - gpyre.



Mogoto [Iposnor cTpykTypa rporpamu Oy/Je HacTyIHOIO: CIIOYaTKy
1epepaxoBYHOTbCS [JlaHI - iMeHa ¥ HOMep 3aWMHSATOrO MiClis, a IIOTiM

3aMMCyrOThCS TIpaBUiIa, 110 3B'I3YHOTh Ll [iBi MHOXWHU.
/* ba3a JaHux iMeH */

im'si(on1ekciit).

im's1(meTpo).

im'si(MuKo1a).

/* ba3a JaHuX NPU30BUX MicIb */
micie(mepiue).

Mmicue(apyre).

micie(Tpere).

/* BCTAHOBJIIOEMO B3a€EMO-0/JHO3HAYHY Bi/IIIOBiJHICTH
MDK 0a3amu aHuX, X - e/IeMeHT i3 0a3u JaHux iMeH,
Y - eieMeHT i3 0a3H JaHUX 3aHHATHX MicCIb */

/* IleTpo 3aliHAB He Jpyre i He TPeTe Micue */
BignoBigHicTH(X, Y) :- iMm'a(X), X=nerpo,
micie(Y), not(Y=gpyre), not(Y=tpere).



/* MuKoJ1a nociB He TpeTe Micue */

BignoBigHicTh(X, Y) :- iMm'a(X), X=Mukoa,
mice(Y), not(Y=Tpere).

BignoBigHicTh(X, Y) :- iMm'1(X), X=o0nekcii, miciie(Y).

/*Y Bcix xonuiB pi3Hi micis */
pimenns(X1,Y1,X2,Y2,X3,Y3) :-
X1=netpo, BignoBiaHicTH(X1,Y1),
X2=MuKO/1a, BiAnoBigHicTH(X2,Y2),
X3=o0sekci, BigmoBigHicTH(X3,Y3),
Y1\=Y2, Y2\=Y3, Y1\=Y3.



[J1s omepykaHHs BIAMOBIAI BAPTO BUKOHATH 3arIUT
?- pimennsi(X1,Y1,X2,Y2,X3,Y3).

Y Bianosiae [Tposior BUAacTh iMeHa XJIOMLIIB i 3alHATI HAMU MiCLISL.
[TepeBipTe, uu € iHII BapiaHTH BiAMNOBiAeM.



ITpuknaj

Bits, FOpa Ta Muxaiio cuiii Ha jfaBLi. Y SKOMY TOPSIAKY BOHU
CUJI/IH, SIKIIO BigoMo, mjo Muxauno cufiB mniBopyu Big FOpu, a Bits
niBopyu Bif Mwuxaiisia. B ymMoBi 3a7aui mepepaxoByOThCSI 00'€KTU OZHOTO
THUITY, 3B'sI3aHi MK co00}0.
3aroBHUMO 0a3y JaHuX:

/* Muxaiio cupiB jiBopyu Big FOpu */
JiBopy4(r0pa, MHUXaJI0).

/* BiTa cupiB iBopy4 Big Muxaiia */
JiBopyu( MHXa10, BiTA).

T[TpaBusIO AiJ1s1 BCTAaHOBJIEHHS MTPOXO/KEeHHS 00'€KTIB OZIUH 3a O/IHUM
Oy/ie TakuM:

/* 00'ektu X, Y i Z yrBOpATH pAJ,



sk X jiBopy4 Bif Y i Y siBopyu Bijg Z */
paa(X, Y, Z) :- nisopyu(Y, X), niBopyu(Z, Y).

KisibKiCTh apryMeHTiB y Ir'0JIOBI J@HOTO MpaBUsia JOPIBHIOE KiJIbKOCTI
00'exTiB y 3azaui. 3aruT ?- paa(X, Y, Z). AacTb HaM pillleHHS 3a7iaui.



ApudmernyHni BUpa3u
¥ mogi [posior € psifi BOyAoBaHUX QYHKIIiM 7151 00UrC/IeHHS]
apri(MeTHUHNX BHPa3iB, fesKi 3 TKUX NpHBe/eHi B TaOHITi.



X+Y
X-Y
X*Y
X/Y
XmodY
XY
XY
-X
abs(X)
max(X.Y)
min(X.Y)
sqrt(X)
random(Int)
sin(X)
cos(X)
tan(>0)
log(X)
logl0(X)
float(X)
pi

e

CymaXTayY

Pisanma X 1aY

Hobytok X 1aY

Hinenng X Ha Y

OcTada Bil JiTeHHE X Ha Y

JMinenHa Hamino X Ha Y

ITizHeceHHA X ¥ CTYIiHE Y

3MiHa 3HaKa X

AlcomoTHa BETHYHHA YHCTa X

Bonbme 3 yHcen X ta’Y

MeHmre 3 gypcer X Ta Y

KeanpaTHHH KOpiHE 3 X

BxnaakoBe Iijle MHCIO B JiamasoHi Bix 0 go Int
CHHyc X

Kocunaye X

Tanrenc X

HatypalsHHH JorapH(pM (In) gHcTa X
JecaTxoBHi TorapHdM (1g) gHcaa X
JpoGoBe 9HCIO, IO BIANOBiZae MLTOMY THCITY X
3.14159 (gaGaHiKeHe 3HAMSHHA THCIA M)
2 71828 (maOnryxeHe 3HAaYeHHA THCIA €)



[Ile pa3 Bifg3HaurMmo, 110 [1posior HamaraeTbCsi CXOBATH PI3HULIFO MiXK
apr(MeTHKOIO 1[inX i Ap0OOBUX UmCes CKpi3b, fe e MOKHa.

Ons  obuucneHHs  apudmeTnuHuX  BupasiB y  [Ipososi
BUKODUCTAEThCST BOyJOBaHWM OiHapHWM oriepaTtop is, [0 iHTeprpeTye
MpaBull TepM $K apu(MeTUYHUM BHpa3, IICAA 4YOro YyHIi(IKye (SKI0
MOYK/IUBO) pe3y/IbTaT 00UMC/IeHHS 3 JTiBUM TePMOM (3BUYaMHO 3i 3MiHHOIO).
[IpiopuTeT BUKOHaHHA apu(pMeTUUYHUX orepawiii € TpaauuinHaum. Kpyrii
AY>KKA BUKOPUCTAKOTHCS [JI71s1 3MiHU MOPSIAKY 00UMCI/IeHb.



Y HacTymHUX TpUK/Iafax 3MiHHa X VHibiKyeTbcsl 3i 3HaUeHHSIMH

apu(pMeTUYHUX BHUPa3iB:
?-Xis 2.5 + 2.5.

X=5

Yes

?- Xis 4/(2+1).
X =1.33333
Yes

?- X is cos(3*pi).
X=-1
Yes

?- 1 is sin(pi/2).
Yes

?- 1.0 is sin(pi/2).
No



[TosscHuMO TpoxXu HecriofiBaHy BiAmnoBiAb [Iposiory B ocTaHHBOMY
3anuTi. 3HaueHHs sin(pi/2) aBTOMaTUYHO OKPYTJ/ISIETHCSI MIPEIUKATOM is 10
I[i/Ioro 3HaueHHs 1, 1[0 He BAAETHCSA YHi(iKyBaTH 3 APOOOBUMH UHCIOM
1.0. IIpemukar float 3mMycuTh BBa)kaTh 3HaueHHs sin(pi/2) gpo6oBUMM

UK CJIOM:
?- 1.0 is float( sin(pi/2)).
Yes



Onsi mopiBHAHHS apudMeTUUYHUX BHUpa3iB BUKOPHUCTOBYETHCS Psfl
oriepatopiB. Lline X > Y (6inbiie) Oyge ycrmiiHa, sKIio BUpa3 X Oyze
BifTioBifaTy GisibIlIOMy UMCTy, Hi>K BUpa3 Y.

AHa/OriyHO BUKOPHUCTaKOThCS omepaTopyu < (MeHIue), =< (MeHIle
abo mopieHIOE), >= (OisbIlie abo gopiBHIOE), =\= (He [OpiBHIOE) i =:=
(apupmeTnuHO piBHUM). PO3XO[KeHHSI MK oreparopaMu =:= W = JyxXKe
icrotHi. Ilepmii onepatop TNOpPIBHIOE 3HaueHHS apUPMeTUYHUX
BUPa)KeHb, TO/li IK OCTaHHi HaMaraeThbCs yHi(piKyBaTH iX.



NMpuknap,
2-2 %3 == 3 + 5,
Yes

2-2*%3=3+35,

No

?- 1.0 = float(sin(pi/2)).

No

?- 1.0 =:= sin(pi/2).

Yes

[MomitbTe, o ik X =:=Y OyJe icTUHHA, HABITh SKIT|O0 OJIMH 3 TEPMIB €

1[i/le uMcJIo, a iHIoi - piBHe oMy JpoOoBe.

ITpuknap
[Topsimok mifLisield y 3aruTi BIJTMBA€E HA UOTO pe3y/bTaT:
?- X is 4+Y, Y=3.



ERROR: Arguments are not sufficiently instantiated

?-Y=3, X is 4+Y.

Y=3
X=7
Yes

Y nepiiomMy 3aruTi MOBiJOMJ/IEHHS PO MOMWJIKY 3'IBUJIOCS TOMY,
1110 Tepiiia MiALiab 3anuty (X is 4+Y) 3a3Hasia HeB/iaui, TOMY 1[0 B MOMEHT
il 06poOKM HEMOXK/TUBO 00urcITY BUpas 4+Y.



IIpuxk/siagu nporpam

Po3sryisiHeMo fiesiki porpamy, 110 eMOHCTPYIOTh 00pOOKY UMC/IOBUX
naHux. Bif3HauMMo BaXXJIMBY OCOOJIMBICTH TMpoLeAyp, CTBOPIOBAHUX
moBoro Ilposior: BoHM, y BigMmiHHOCTI Bif BOymoBaHuMX (yHKI[iH, He
MOXYTb 3'SB/ISAITUCS B apu(MeTUUHUX BUpa3aX. SIKI0 MOTPiOHO,
Harpuksaz, 3MiHHOI R MpuUBIacHUTH 3HauyeHHs, piBHe MMOMHOXEHOMY Ha
Tpu OinbllioMy i3 ABOX BupasiB X ¥ Y, TO, BUKOPHUCTOBYIOUU BBeJEHY

HKYe TIpoLielypy MaKCUMYM, Lje MOXKHA 3arnucaTy Tak:
makcumyM(X,Y,Z), R is 3*Z.

MakcumyMm(X, X, X).
makcumyM(X,Y,X):- X>Y.
MakcumyM(X,Y,Y):- X<Y.



rinoreny3a(X,Y,Z):- number(X), number(Y), Z is sqrt(X**2 +
Y**2),

min_rin(A1,B1,A2,B2,Min):-

rinoreny3a(Al1,B1,C1),

rinoreny3a(A2,B2,C2),

Min is min(C1,C2).

cyma(X,Y):- integer(X), X<10, Y is X.
cyma(X,Y):- integer(X), X1 is X//10, cyma(X1,Y1),
Z is X mod 10, Y is Y1+Z.

APYK_cyMmHu:- write('BBegiTh uncio (He 3a0ygbTe Kpanky
HaMpHKiHILi): '),

read(X), nl,

write('Cyma nudp BBe/jeHOro 4ync/ia JopiBHIOE '),
cyma(X,Y), write(Y), nl.

¢akr(1,1).
¢akT(N,R):- integer(N), N>1, N1 is N-1,
¢axT(N1,R1), R is N*R1.



cyma_cmucky([],0).
cyma_cmucky([H|T1,S):- cyma_cnucky(T,S1), number(H), S is
S1+H.



ITpuknaj

HarnucaTu riporieiypy, 110 00YKUC/II0E MAaKCUMYM i3 ZIBOX UHCeJI.
MakcumyMm(X,X,X).
makcumyM(X,Y,X):- X>Y.
MakcumyM(X,Y,Y):- X<Y.

Y npejykati MaKCMMYM TpeTili apr'yMeHT € MaKCUMYMOM 3 JIBOX
YKCeJl — MepLIoro Ta Jpyroro Horo apryMeHTiB. 3MiCT KOXKHOTO i3 MpaBUI
JlaHOl TIpOLieIyPH LIJIKOM OUeBUIHUM.



[TopuBUMOCH Ha peakiiito iHTepripetaTtopa [Iposiory Ha 3anuTH, 110
MICTSITh [JAHUM TIpeJUKaT.

?- makcumym(20,50,X).
X =50
Yes

?- makcumym(100,50,X).
X =100
Yes

?- makcumym(X,50,100).
X =100
Yes

OcTaHH4 BIJTOBIJb MOKa3ye, 110 Halll [peJUKaT J03BOJISE
3HaXO/IUTH BiATIOBiAb Ha MUTaHHS TUTY: "fIKe TOBUHHe OyTH UKCIIO, 11100
MakKCUMYM i3 IIyKaHoro uucia v uncia 50 gopiBHroBascsg 1007".



Sk BU ymaeTe, uomy Oysia OTpYMaHa Biamosiab "No" Ha HaCTyITHUI
3amnuT?

?- makcumym(X,50,40).
No



ITpuknaj
CknafiTe TipoLieiypy rinmoTeHy3a, 1110 10 BOX KaTeTax
MPSIMOKYTHOT'O TPUKYTHUKA 0OUMC/TFOE MOT0 TiloTeHy3y.
Ckopucraemocs TeopeMoro ITiaropa Ta BOyzoBaHO0O GYHKI[i€0O

sqrt /i1 00UKMC/IeHHs] KBaJ[PATHOTO KOPEeHS:
rinoreny3a(X,Y,Z):- Z is sqrt(X**2 + Y*%*2),

[Tporpama KOpeKTHO OOUMCJTIOE TilOTeHy3Y, aje SKII0 MU
cripoOyeMo 3a ii JOIoMOror0 3HalTH O/IWH 3 KaTeTiB, TO IepeKOHAEMOCH,
1110 [poL{e/ypa MpaLjfo€ He L{iJIKOM BipHO.



[106 YHUKHYTHU LILOTO [J0/IaMO TIePEeBiPKYTOrO, I1[0 MepIIli ABa
apryMeHTH MperKaTa - TO3UTHUBHI UMC/Ia, 1JI1 YOrO0 BUKOPUCTAEMO
BOyJ0BaHMI MpeikaT number i MOPiBHSHHS 3 Hy/IEM:

rimoreny3a(X,Y,Z):- number(X), X>0, number(Y), Y>0,
Z is sqri(X**2 + Y**2),

?- rinoreny3a(3,4,X).
X=5
Yes

?- rinoreny3a(3,'a’,X).
No

?- rimoreny3a(3,X,5).
No



ITpuknaj

HarmuiuiTe ripegukar, 1o o ABOX rapax 4yuces - JOBXKWUHaM KaTeTiB
NPSAMOKYTHUX TPUKYTHUKIB - BU3HAYA€ BeJMUWHY MEHILIOI 3 TilOTeHys.
CkopucTtaiiMocsi TIpOLleypOl0 TrimoTeHy3a, ska po3ibpaHa BuIle, Ta

BOyJj0BaHO!O (PyHKIIi€I0 min:
min_rin(A1,B1,A2,B2,Min):-
rinoreny3a(A1,B1,C1),
rinoreny3a(A2,B2,C2),

Min is min(C1,C2).

3anuTtu A0 iHTepnpeTaTopa HPOHOFY MOXXYTb BUTJIAAATHU TdK:
?- miH_rin(3,4,8,6,X).

X=5

Yes

?- min_rin(3,4,Y,6,X).

No



ITpuknaj
dakTopiasoM HaTypa/JbHOTO UKC/Ia N € J00YTOK BCiX Li/IMX Uncen
Bizl 1 0 n BKrOUHO. [Ijis 3amucy dakTopiaia urcia N BUKOPUCTAKOTh

I103HaueHHd n!.
n!=n*(n-1)*(n-2)*...*2*1=n*(n-1)!



HactymnHa nporieiypa obumcioe akTopian unciia. 3BepHiTh yBary
Ha BUKOPDHMCTaHHS peKypcii B ZiaHili mpoleaypi:
¢akrTopian(l,1).
¢axkropian(N,R):- integer(N), N>1, N1 is N-1,
¢akrTopian(N1,R1), R is N*R1.

[Tepie mpaBuio (Tak 3BaHWM TepMiHaJbHUWM BUMAAOK, TOOTO TOM
MOMEHT BUKOHaHHs IMpOLeJypy, KOIYM BOHA I[epecTae BUKJIWKATU cama
cebe) roBopuTh, 1[0 aKTOpian OAWHUII [OpiBHIOE oAMHMI. [Ipyre
TIPaBUJ/IO € MPOCTO 3aMMUC BU3HaueHHs akTopiana: pe3yabTaT R BUXOIUTH
MHO>XeHHsiM umrcia N Ha akTopian uncia, sike Ha OAUHULI0 MeHile. BoHO
Oyze crpalbOByBaTd IpPH BCiX n>1 Tomy, 1o iHtepmperatop IIposory
nepersisifae 6a3y maHUX 3BepXy BHM3 1 IMepeXoAWTb [0 HACTYITHOTO
npaBuia abo (HakTy Ti/IbKM B TOMY BWITQJIKy, KOJIM BiH He MO>Xe BUKOHATH
IIOTOYHe [1PaBUJIO.



ITpuknaj

Hanuiite nporpamy moBoto [Iposnor, 1110 pyKye cymy Bcix 1judp
BBE/|eHOI'0 3 K/laBlaTypH Yuc/ia.

L1 pilieHHs 1aHOI 3a/jaui CKOPUCTAEMOCS ABOMa TpeAruKaTaMu.
[IpepuKaT cyma Ma€ CBOIM MepIIMM apryMeHTOM UKC/I0, Cyma [udp sIKOTro
€ UOro APYrUM aprymMeHToM. [Ipyruii npeukKar - APyK_CyMHU - 3alIUTY€
YMCJ/I0, BUK/IMKAE TIPeIUKAT cyMa Ta IPYKy€ OTPUMaHUM pe3yJibTar.

cyma(X,Y):- integer(X), X<10, Y is X.
cyma(X,Y):- integer(X), X1 is X//10, cyma(X1,Y1),
Zis X mod 10, Yis Y1+Z.

APYK_cymu:- write('BBeaiTh unc/i0 (HanpukiHii Kkpanka): '),
read(X), nl, cyma(X,Y),

write('Cyma uudp uucaa '), write(X),

write(' gopiBHioe '), write(Y), nl.



[IpaBu/I0 APYK_CyMM He Ma€ apryMeHTIB, JlaHi BBOJSATHCS 3 K/IaBiaTypy U
TOTiM, 3a IOTIOMOI'0I0 MexaHi3My YyHidikallii, mepeiar0TbCs iHIIIMM
T AL/IAM JaHOTO MpaBuIa.



ITpuknaj
Hanuiite nporpamy mMoBoro IIposior, 1110 BBOAUTE 3 K/laBiaTypH ABa 4uciia
- KOOpMHaTU TOUYKU Ha IUIOLMHI Ta BU3HAYa€, Uy 0Najac JaHa TOUKa B

KOJIO OJIMHAYHOTO paZiyca i3 [IeHTPOM Ha Mo4yaTKy KOOpJAUHAT.
inside(X,Y,monajae):- number(X), number(Y),
X**+Y**2=<1,
inside(X,Y,He_nonapae):-number(X), number(Y),
X**2+Y**2>1,

/* BBeCTH /iBa YHC/Ia Ta BUK/JIMKATH NMpeAuKar inside */

input:-write('BBefiTh X-KoopauHary: '),
read(X), nl,
write('BBeaiTh y-KoopuHary: '),
read(Y), nl,
inside(X,Y,R), write(R).

Coucku



Cnucky - ofjHa 3 HaWyvacTille BXXUBaHUX CTPYKTYp y IIponosi. I1pu
3anuci CnNMcoK OepyTh y KBaJpaTHI AYKKWA, a eIeMeHTU CITUCKY

PO3Ai/SII0Th KOMaMH, HaripuKJ/az,
[cnon, Kinb, MaBma, codakal

I1e crrCoK i3 YOTMPLOX aTOMIB - CJIOH, KiHb, MaBIla, coOaka.
EnemeHTamMu CIMCKy MOXYTb OyTH Oyab-siki Tepmu IIpomory, ToOGTO
aTOMU, UWCJIa, 3MiHHI W CKJIaJHI TepMH, I1]0 [03BOJISIE, 30KpeMa, CKJ1aJlaTh

CIUCKY 3i cnuckiB. [TOpoyKHIN CMIUCOK 3anMCyeThes sIK [ .
[cnom, [], X, npepok(X, Tom), [a,b,c], £(22)]



[lepiumii eeMeHT HEMOPOXKHBOI'O CIIMCKY Ha3WBA€TbCS T'0JIOBOIO, a
iHIIIa YaCTHHA CIUCKY 3BEThCS XBICT. Y CIIMCKY, L0 CK/Ia/la€ThCs TITbKU 3
O/IHOTO eJieMeHTa, FOJI0BOIO € 1jeH €IUHUIN e/IeMeHT, @ XBOCTOM - TIOPOXKHIU
cnucok. [Tosnauennsi [H|T] BUKOpUCTOBYEThCS /i1 BUSHAUEHHSI CITUCKY 3
rosoBoro H i xBocrom T. fIKuio cumBO | po3MillleHHl TepeJ; OCTaHHIM
TepPMOM CIMCKY, TO Lie O3Hauae€, 10 1[eld OCTaHHIM TepM BU3HAYa€ iHIIWU
cnucok. IloBHMM COMCOK BUWJE, SKIIO 3'€QHAaTH L€l MifCIUCOK 3
MOCJTiJOBHICTIO €/IeMEeHTIB, pO3TalllOBaHUX [I0 L€l pUCH.



B HactynHoMmy mipuknazi 1 - rosoBa cnmcky, a [2, 3, 4, 5] - XBicT.
[Iposior TmiOKake 1je 3a [OMOMOIO) CITIBCTaBJIEHHS CIIMCKY 4YuCesa 3i

3Pa3K0M, IO CK/IaJ4d€ThCA 3 I'OJIOBU 1 XBOCTA.
?-[1, 2, 3, 4, 5] = [Head | Tail].

Head =1
Tail = [2, 3, 4, 5]
Yes

Tyt Head i Tail - Tinbku iMeHa 3miHHMX. Mu Tak camo Moriu 0
BuKopuctatd X i Y abo siki-HeOy/b iHIli iMeHa 3MiHHMX. [TomiThMoO, 1110
XBICT CIIMCKY 3aBXAU € CIUCKOM. ['o/i0Ba, y CBOKO uepry, € ejieMeHT
CMUCKY, W0 BipHO W JJis BCiX IHIIKMX eJIeMeHTIB, pO3TalllOBaHUX [0
BepTUKanbHOI pucHu. Lle mo3Bossie ofep)kaTv, CKa)KiMo, [PYTUM e/leMeHT
CIIACKY.



IIpuknapn
BurKoprcTaeEMO aHOHIMHI 3MiHHI [/l TOJIOBU U CIIUCKY, L0 CTOITh

TTiC/Is1 PUCH, SKITIO HaM TIOTPiOHUM TibKU APYTHM eIeMeHT CITUCKY:
?- [cion, KiHb, oces, cobakal = [_, X | _1].
X = KiHb
Yes

Po3risiHeMo KifbKa riporielyp 00poOKu CITUCKiB. 3BepHITh yBary, 1110
BCi BOHM BUKOPHCTOBYIOTh PEKYPCito, y siKili TepmiHanbHe (6a30Be)
IIpaBUJ/I0 BU3HAUeHe /11 TIOPOKHBOI'O CIUCKY.



ITpuknaj
HanwuiiemMo npeAukaT /sl 0OUrC/ieHHsI CYMU BCiX e/leMeHTiB CITUCKY
yycel.
cyma_cmucky([],0).
cyma_cmucky([H|T1,S):- number(H), cyma_cnucky(T,S1),
S is S1+H.
IIpuxknap
[TpeaukaT micige yCITilIHUM, SIKII[O TPeTiki apryMeHT € CITUCOK, STKUM
OTPYMAaHUM BCTABKOK) TEPIIOro apryMeHTY B [IOBLU/IbHE MiCLie CITUCKY, 110 €
APYTM
APryMEeHTOM.
micue(E, L, [E|L]).
micue(E, [H|L], [H|Y]):- micue(E, L,Y).



[ToguBUMOCS Ha pe3yJ/bTaTH JeSIKUX 3allUTiB, 1110 BUKOPHUCTOBYIOTh 1el
rpeJuKar.

?- micrge(1,[2,3],X).

X=11,2,3];

X=121,3];

X=1[2,3,1];

No

?- micue(1,L,[2,1,3]).
L=12,3];

No

?- MiCHe(X,[2,3],[2,1,3])-
X=1;

No



ITpuknaj
[IpegukaT mepecTaHOBKa BU/JA€ CITIMCKU, OTPUMaHI MepecTaHOBKOK)
e/IeMeHTIB

CBOTO TePIIOro apryMeHTy.
nepecranoBka([l,[]).
nepecradHoBKa([H|L],Z):- nepecranoBka(L,Y), micue(H,Y,Z).

[Ipukaz BUKOPUCTaHHS:
?- nepecranoBka([a,b,c],X).

X =[a, b, (];
X =[b, a, c];
X =[b, ¢ a];
X =[a, ¢, b];
X =[c a,b];
X =[c b, a];

No



I, HapeluTi, puBeieMO MPABUJIO AJ1S1 IPYKY BCIX MOXK/IUBUX
IIepecTaHOBOK CIIMCKY:
Bci_nepecranoBku(L):- nepecranoBka(L,R), write(R), nl, fail.

[Mepitia TiALi/ie TIpeAWKaTa OOUMCTIOE UEProBy IepecTaHOBKY,
IOPYKYeE ii i mepexoauTh 0 ocTaHHbOI mifwini - fail. Lg miauine 3aBxau
HeyCrilllHa, 10 3myinye [Iposor noBepHyTHCS A0 MOYaTKy MOpaBuaa U
TPOJOB)KUATH MOIIYK PillIeHHS.



PoboTa mporeaypy 3aBepIIUTLCS, KOMW BCi MepecTaHOBKH OyayTh
BUYEPIIaHi:
?- Bci_nepecraHoBKHU(['Mapki3a', 'Bauii npekpacHi oui',
| 'o0insr0TH MeHi cMepTh Bij /1H000Bi']).
[Mapki3a, Bamii npekpacHi oui, 00isIlOTH MeHi cMepTh Bij 11000Bi]
[Bami mpekpacHi oui, MapKi3a, 00ilsIFOTH MeHi CMepPTh Bij T1000Bi]
[Bami mpekpacHi oui, 00iLsIIOTE MeHi CMepTh Bij /T11000Bi, Mapki3a]
[Mapki3a, 00isir0TE MeHi cMepTh Bijl TI000BI, Ballli MpeKpacHi oui]
[obinsroTH MeHi cMepTh Bij 1I000Bi, MapKi3a, Bami npekpacHi oui]

[0GiusroTHL MeHI cMepTh Bij /TI000BI, Balni mpekpacHi oui, Mapki3a]
No



ITpuknaj

Y NaBHBOSITIOHCBKOMY KasieHzapi OyB mpuiiHATHN 60-piuHMM UK,
L]0 CK/IaJa€TbCd 3 M'AaTH 12-piuHux nmiguukiaiB. ITiJUMKIA TO3HaYaIMcs
Ha3BaMH KOJbOPIiB: 3e/ieHWH, YepBOHWM, >KOBTHM, Oiui i UYOpHMIA.
YcepeauHi KOXHOTO MiJUMWK/Ia POKWM HOCWIW Ha3BUA TBapWH: TALIOK,
KOpOBa, THUTP, 3a€llb, ApakKOH, 3Mis, KiHb, BiBI|sl, MaBMa, KypKa, cobaka i
cBuHs. Hanpuknazg, 1984 pik - pik 1oyaTKy 4yeproBoro LUK/IY - Ha3MBaBCS
Pokom 3enenoro Ilaifroka.

CksiafleMo Tiporpamy, 1o Io 3a/JaHoMy HOMepy POKY Halloi epy n
APYKy€ HOro Ha3By B [JaBHBOSITIOHCBKOMY KaseHzapi. Po3risiHemo aBa
Bumnazku: (1) 3HaueHHs N He MeHIIe, H>XK 1984; (2) 3HaueHHS N - OyAb-sIKe
HaTypa/ibHe YUCJIO.

CkopuctaeMocsi BOygoBaHuM TmpeankaToM nthO(iHgekc, CmUCOK,
ejieMeHT), 110 Oyze yCHilllHUM, SIKI[O e/leMeHT TiepeOyBa€ Ha MicLi 3
HOMEpPOM [HOeKcC, BBakatouu Bif 0.



Onst Bunaaky (1) BUKOpHUCTAEMO TIpeAuKaT nam, [Js BUMaAKy (2)
npejuvKaT — nm.
color(N,X):- N1 is ((N-1984) mod 60)//12,
nthO(N1, ['3es1enuit’,
'YepBOHMHU', 'YKOBTHI',
'Olmit’, "'yopHwMit'],
X).
animal(N,X):- N1 is (N-1984) mod 12,
nthO(N1,
['mamok’, 'KopoBa', 'Turp’,
'3a€lpb’, 'ApaKkoH’, '3mis’,
'KiHb', 'BiBIIg', 'MaBna',
'KypKa', 'cobaka’, 'cBuHs'],
X).
nam(N,[X,Y]):- number(N), color(N,X), animal(N,Y).
nm(N,X):- N>1983, nam(N,X).
nm(N,X):- N<1984, N1 is N+60, nm(N1,X).



JNITEPATYPA

1. ApameHko A.H., KyuykoB A.M. Jlorn4yeckoe nporpaMmMnpoBaHune n
Visual Prolog. - CM6.: BXB-MeTtepbypr, 2003. - 992 C.

2. bpaTko W. AnropmuTtmbl MCKYCCTBEHHOIO MHTENNEKTa Ha A3blke Prolog.
- M. : Bunbamc, 2004. - 637 c.

3. WH L., ConomoH . Ucnonb3oBaHue Typbo-Mponora. - M.: Mup, 1993. -
608 C.

4. Ctepnunr J1., Wanupo 3. UcKycCTBO NporpamMMmnpoBaHuns Ha A3blke
Mposor. - M.: Mup, 1990. - 235 C.

5. KnokcuH Y., Mennuw [. MNporpamMmMupoBaHue Ha sa3bike lNponor. - M.:
Mwup, 1987. - 336 C.

IHTEPHET-PECYPCM

1. SWI-Prolog [Electronic resource]. - Electronic data. - Mode acess : http://www.swi-
prolog.org

2. Visual Prolog [Electronic resource]. - Electronic data. - Mode acess :
http://www.visual-prolog.com



