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(&tiduyh wpnhwwumpymun: Uluwnwupp whpywd E mpudwpuuuju Spug-
puynpiwu juunhputpht: Mumduwuhpoieywu wnwpjuu Bu hwunhuwund wyuwtu
UngJwd dwpnip wmpudwpwiwluu dpugpbpp’ dpugptp npnup sk wupniuwynud
ubipnpjwd wptinhuwnutp: Mumduwuhpoigywu hhdfuwwu futinhpu B httmbdwy, hw-
dwndtipnipjuu b <npup dpwugpbph hwdwp vl wyjuytu Ynggud A-hwdwpdbpnipjuu
wpnp)tafutpp:

Spudwpwiwuu dSpugpuynpnidp utipnud L ptnpidubtinh wdunnduwm wyugmgdwu
htinwgnnmpymiuitiphg: £hduyyny hpppuatth! wluunwiuph Ypw' Mnphuunuh? wy-
fummnwupmu utipuyugymd £ pinptfutiph wyugnigdwu nkignynighuwyh dbpnnp, npu
wnwyty hwpdwp b wjuniwnwgdwu hwudwp: Spudwpwiwuu spugpuynpdwut
hhupmd pyws t Unyupuhp®* woluwmwiputipnud wnwy pugynn wytt qunuthupp,
np wignpphpyp punugwd b tpym wmwppbp Yndynubunutphg' wmpudwpuwinpmiu
U Junwupnui: Ujgnphpuh wpudwpuwinmpmiup Wupugpnmd b oph dpue Eowypop-
wip, huy Junwjwpnuip' pb huywytiu whmp § jmodl] wpnpitidp: Spudwpwiuljw
opwghpp uupugpnud £ dhuwyu wygnphpuh mpudwpwunipniup, hull junwywpnidu
hpuwyuumgumy L mpudwpuuwuu dSpugpuynpiwu hwdwlupgp' hhdudbnyg phin-
phdutinh wjwnndwn wyugnigdwu dhpnnubinh ypu:

duniwiululjhg mpufwpuitwu Spugpunpndp uhgp Ewnund Unguuhp’® b
Unputpnyh® wpluunwiiputiphg, npntn wnwgwplynid E PROLOG (kqmit b npymid npw
wbuwlwu hhdptipp: PROLOG (hiqynid oqumwgnpoynid b <npuh dpugpbip’ npuijuu
lhntipuy yuwpniuwynn <npuh nhgyniulpumubinh Jepgwynp puqunipnuutin: Uw huw-
puynphu b nupdumd SLD-ntiqnpmghuwih Yhpwnnudp npybu ypngtmnipuyht ubidwiu-
whliuw: dhpohtiu hwunhuwumd L (dnphiunuh nbhgnpnighuwyh Edtjmphy mwupumbuwy:
Znpuh dpugpbiph nhpp mpuiwpwulwi Spugpuynpuwl by wipuwuyyny -8
wyuwmwiupnufubtipnid, npunbn vwhdwuynmd Bu wynuhuh dpugnptph mpudwpwiw-
Juu b wupwupd Jnh ubdwumpluutipp b gnyg £ wmpymd, np wyu ubdwumhluubpp
hunipujumd tu SLD-ntignjmghuygh thengny wpynn wpngtinnipughu ubidwunhluyh

1Y. Herbrand. “Investigations in proof theory: The properties of true propositions” In: From Frege To Gidel: A Source
Book in Mathematical Logic, 1879-1931. Ed. by ]. Heijenoort. Harvard University Press, 1967, p. 525-581.

2], A. Robinson. “A Machine-Oriented Logic Based on the Resolution Principle”. Communications of the ACM 12.1
(1965), p. 23—41.

3R. A. Kowalski. “Algorithm = Logic + Control”. Communications of the ACM 22.7 (1979), p. 424-436.

*R. A. Kowalski. Logic for Problem Solving. North Holland Elsevier, 1979.

°R. A. Kowalski. “Predicate Logic as Programming Language”. In: Proceedins of IFIP Congress. North-Holland Pub-
lishing Company, 1974, p. 569-574.

6 A. Colmerauer, H. Kanoui, P. Roussel, R. Pasero. Un systéme de communication homme-machine en Frangais. Tech.
rep. Université de Aix-Marseille: Groupe de recherche en Intelligence Artificielle, 1973.

K. R. Apt, M. H. van Emden. “Contributions to the Theory of Logic Programming”. Journal of the ACM 29.3 (1982),
p. 841-862.

8R. A. Kowalski, M. H. van Emden. “The Semantics of Predicate Logic as a Programming Language”. Journal of the
ACM 23 (1976), p. 733-742.



htin: b ounphhy wyu mbuwuu hwennnipjmuutinh b PROLOG 1kqyh jwju mupwddwu,
«opuiwpwiuwlui Spugpudnpmdy whpdhtt wdd hpwunymd § btn hdwunny' npuh
opwgnbiph b npu punuyumdutiph hwdwn:

Znnuh nhgmiuutipny dSpwgpuynpiwu phpmpnmuubtnhg dtyp dundwi huwpw-
Ynpnipjut puguuynipintuu k: Wu wuhwpdwpnipju punldwu hwudwp PROLOG (tiqyh
duwdwuwuwlihg hpugnufubipp poyjuunpnd bu oguwugnpdty puguuwuu jhunbpujutp
nhqjniuunutiph dwpudhuubipmd: Uwjuyu wyu dfunnidp nuuwjuit mpudwpuiwuyuu
dumnudp sk, wy dhwyu «dfunmdp npytiu dwunnnd» (negation as failure) Juunup: “thq-
jniulnubiph dwpdhuubpmd puguuwuu jhmbpuyutin wupnmuwlnn spugptipp Yngynud
tiu punhwupugywo mpudwpwiwlwu dpugnptin:

Cunhwupugywd npudwpwuwlu dpugpbph wdkbwmwpuduwd npudwpuu-
i utnfwnhljwiu phplu npynud  Gpunplh! wlownwpnid, npotm gnyg Eapgnud, np
dfumnuip npybtiu dwfunnnid uunup wuhwluwubih L (uwuyu ng ;phy) Spugph thwlni-
Uhg mpudwpwunptiu htinbinng hwuntiph Wumdudp: Cun Enipyut mpudwpuiwuyuu
dpwgnh thwynmup unwgynud b wyptighunutiph vwhdwindwdp' spugpmy hwunhwnn
Juunuutiph dhongny: Ujuwtiu, tiph

p(xly ceey -Tn) — El

(X1, ey Tn) ¢ Em

opwgnh pninp Juunuutipu Gu, npnug dwju Ynnund p wptinhjumuwhu uhdyniu £, wyw
npytiu p-h uwhdwunmd Ytpgymd

V(p(T1y .y Tn) <> F1V ...V Ep,)

pwuwalp: Uyu wpngliuh uygpmd pnjnp nhgniulpmubinp dbuthnjuynd Gu wyuwtiu, np
npuig dwfu dwut mutuw p(a1, ..., £,) nkupp: Lhpnhhyju! woliwnwtipmd phpynid
tu hwdnghy thwuwmwplutp hognin wyu dninbgudwi: Uwuuwynpuwtin’ hhtuwnpymd
E wyu mbuwytunp, np dSpwghpp thwyhu wytqugynud £ dhuyu wjuyhuh hugnpiwghuw,
npu wuninquyhnpbiu Bupwnpymu £ opugpuynpnnh Ynnuhg: Cunhwupugyws dpwg-
phph wy] mpuiwpwiwlu ubiwinhuitp uptgh ogunity®3* woliwnwiupiit-

IK. L. Clark. “Negation as Failure”. In: Logic and Data Bases. Ed. by H. Gallaire, ]. Minker. Plenum Press, 1978,
p. 293-322.

M. Gelfond, V. Lifschitz. “The Stable Model Semantics for Logic Programming” In: Proceedings of the Fifth Inter-
national Conference on Logic Programming. Ed. by R. A. Kowalski, K. Bowen. The MIT Press, 1988, p. 1070-1080.

3L. M. Pereira, A. M. Pinto. “Tight Semantics for Logic Programs”. In: Technical Communications of the 26th Inter-
national Conference on Logic Programming. Ed. by M. Hermenegildo, T. Schaub. Vol. 7. Leibniz International Proceedings
in Informatics (LIPIcs). Schloss Dagstuhl-Leibniz-Zentrum fuer Informatik, 2010, p. 134-143.

*A. van Gelder, K. A. Ross, J. S. Schlipf. “The Well-Founded Semantics for General Logic Programs”. Journal of the
ACM 38.3 (1991), p. 620-650.



pnud, hul! wolunwmwipnd nwpplp utidwinhuiukp phuwpdmd o dhuuwljub
wmbuwuyniuhg:

Spudwpwiwuu dSpugnpuynpiwu hwdwlwupgtiph junmgdwu dudwuwl wnwyw-
unid tu vh pupp wignphpuiwtwiui ypnpitdutp: Udkuwwnweughu ypnptadp ptipliu
htunbidw wpnpjtafu b htnbmd § wpgydp wipduwd hwpgmdp mpdws spugphg: Swpyh
wnubny 2npsh phinptdp upth L wlyuyuyty, np pupduuwuwswh hwupnium kgmubtph
hunfwp wyu wpnpjtadp Yhth wiymstyh: bpnp™? wylunnwiupnid gnyg £ wpynmd, np wyu
wnnpifu wigmdtgh £, huy wytph unnyg’ 9-1pht, £npth dpugptph b hwupgnufutph
hwdwp: Nwmh wnwywumy  fjuunhp' mumduwuhply wyu wypnpitfu pighwinugyws
npudwpwiwluu opwgptiph b hwpgnidubtinh hwdwp, huywbu awbe opugpbph b hwp-
gnudutiph Gupwnwutiph hwdwn:

Spwdwputwluu dSpugpuynpiut hwdwupgbpnid hwawfu hwply § wnwow-
unid abwthnfutym wmpywo dpwghpp unp opwgnph, npu wyu Jud wju pumpugpny
gtipunwutih b uwiuwuu dpugnhg: Uyu inunbpunmd puwjuu E nhowpyty hnb-
Jwy ypnpitdp. wpnip mpjwd npudwpuiwuin Spugptpp hudwpdtp tu: Uyu wpnp-
1tdp bu htwppppuijuiu £ nhwnwnpyly punhwupugywd mpudwpuwuwuu opugptph
hwdwp huywtiu twl mpudwpwiwluu opugptph Gupwnwutiph hwdwp: Smpwpwu-
gnip Znpuh dpughp muph Wwqugnyu dnpty” wyy dSpwgphg wpudwpwunptt htnbing
wnnudutinh puqunipniup: (hiunh <npuh dpwgnptiph hwdwp Yhpwntbh t hudwpdbpnie-
Juiu Ubljuy) qunuithwp’ ujuquigniu dnphjubph hwdpfumd: Uyu wugdwin Ynggmd |
A-hunfwpdtpmpymi: dtpohuu Gtpumdyly B wluumwipmd, npntm gnyg £ wpymid
Znpuh dpwagpbph A-hudwpdbpnipjut wpnpitidh wumotghnpynup: Munh Yphhu
fuinhp £ wnwowumyd nunifuwuhptynt wyu wypnpitidpn Snpuh dpugnptiph bupwnwutph
hwdwp:

Spudwpwiwlwu dpwgptiph b hwpgmuubph Gupwnuubtpn nhnwpybhu puuuu
E nhunwpyty uvwhdwuwhwymuubp ogunwgnpoynn dniuyghnuuy b ypbinhijumuyghu
uhuynjubinh Yypuw: Ugph tu puljunid phipliu Epyne wdwiu GBupunwu. > 0 mbnwiuh $muy-
ghnuwy uhtiynjutp swupniuwlnng dpugptp b hwpgnufubp (ntu ophtiuy®?) b Untiunhly
(> 1 mbqwuh $mulghnuwy b yptmhjuwnughu vhiymutp sywupmuwlnn) opwugntip

IP. Hitzler, M. Wendt. “A uniform approach to logic programming semantics”. Theory and Practice of Logic Pro-
gramming 5.1-2 (2005), p. 93-121.

2C. A. Hurusim. “Unrepnperarop [TPOJIOIa ¢ Touky 3peHHs JIOTUYECKOH ceMaHTHKH . [Ipoepaisuposarue Ne2
(1994), c. 64-73.

3C. A. Hurusn, J1. O. Xauosis. “O 1peo6pa30BaHUsX JIOTHIECKHX IIporpaMm”. [Ipozpaimuposanue N°6 (1997), c. 17—
- “M. Gabbrielli, ]. Mauro, M. C. Meo, J. Sneyers. “Decidability properties for fragments of CHR”. Theory and Practice
of Logic Programming 10.4-6 (2010), p. 611-626.

5C. A. Huruss, J1. O. Xavosin. “K mpo6iieme A-5KBHBAJIEHTHOCTH JIOTHYECKHX mporpamm”. JJok1adst HAUoHaL6HO
akademmu nayk Apmeruu 99.2 (1999), c. 99-103.




I hwpgnufutp (b ophuwy™?): wpy E gk, np htnbidwia b A-hunfwpdbpmpjuiu
wpnpjbdutinp motgh tu > 0 mbnwuh $niulghnuw) uhiynjutp syupniuwlnn <npup
dpwgntmh b hwpgnifutph hudwp (nbw®), hul htnbdws b hunfwpdbpnipyu wpnp-
Jtdutipp imotih Gu Unuwnhy opugptiph b hwpgnufutinh hwdwn (uw htnbmd £ wnwug
hunuuwpnpyui Unuwnhl npudpuiinipiwt jmotihnpymihg?):

“thunuplynn wpnpitidubiph wuymotjhmpyut phypnid mbtuwuwu htwppppnie-
jniu E ubipuyugunid uwb hwdwwuunwuuwu wypnpjidh wumotijhnipjut wunhawp:
Udthnihtyny wyu wdtiup' upbip, np mpudwpwiwju sSpugpuiynpdwt wygnphpdwljwt
wpnpjbdfubint wpnhwut tu:

Wlumnwiuph utyyumnwljn m jpunhpubipp: Uluwwnwuph hhduwuu tyumwlu n
fuinhputinp htnlywu Gu.

1. dhwnwgnunty; Snpup dpwgptinh hwdwpdbpmpjuu wypnpitdp punhwunmp -
pnud U > 0 mbmwuh $niuljghnuwy uhdyniubin swupniuwlnn dpwgptiph hwdwp:
MNunqgty <npup dpwgntiph A-hudwnpdtipnipjuu ypnpjidh wyymdthmpjwuu wu-
wmhtwup: Chnmwgnunty tnwunhy <npuh opwugntiph A-hwdwpdbpnipjuu wpnp-
tdn:

2. {hmnwugnuty punhwupugyuwd npudwpwuwuu opugpph b hwpgnidutph hi-
nbdwu b hwdwpdbpnpjuu ypnpitidubinu punhwunip phypmd & > 0 nbquuh
$nmulghnuwy uhdynjutip swyyupniuwynn dpwgptinh b hwpgnufutiph hwdwp:

3. Lhnwgnunty Unuwnhl punhwupugywd mpudwpwuwlu Spugptiph b hwpgnid-
ubiph httmbidwu b hwdwpdbpnipjwu ypnpjdubnp:

Lhnmwgnunnipjmu dhpnnutpp: Ujuwnwipnmd ogunugnpdud hbimwugnunipjuu
Utipnnubtipp ubpunmy tu dwptitwmhjujuu mpudwpwunigyuy, wignphpdubph nb-
unipjuy, puqunipniuutph mbtunipyut b hwupwhw)yh dbpnnutpn:

Unpnymupubiph unpmpymup: Unbuwfununipjut hhtuwuw wpnyyniuputipp htinb-
juapu B

L 8nyg L wpyty, np <npuh dpwgptiph hwdwpdbpmpjuu wpnpip $$-phy

punhwunip phwypmd b moth' > 0 mbnuuph $miulghnuwy uhdynjubp sww-
nniuwlnn <npuh dpwgptiph hwdwp: Uwwgmgyl £, np <npuh opwugnptiph A-
hwdwpdtpnipywt wpnpytadp I9-phy b: 8nyg Ewpyby, np untiwnhly £<npuh dpuig-
pbph A-hwdwpdbpnipjuu wpnptdp jmotih k:

'A. B. Matos. “Monadic Logic Programs and Functional Complexity”. Theoretical Computer Science 176 (1997),
p. 175-204.

2T, Matsushita, C. Runciman. “The Accepting Power of Unary String Logic Programs”. Theoretical Computer Science
266 (2001), p. 59-79.

3C. A. Hurnsn, J1. O. Xavosin. “K ripo6iiemMe A-3KBHBAIEHTHOCTH JIOTUYECKUX ITporpamMM”. J[okaadst HAUUOHAIbHOL
akxademmu nayk Apmenuu 99.2 (1999), c. 99-103.

410. 111 I'ypesuu. “Ilpo6nema paspeleHus Ajis JOTUKU NIPEIUKATOB U onepaiuil”. Aueebpa u sozuxa 8.2 (1969),
c. 284-308.



2. 8nyg E wmpyty, np punhwupwgywd mpudwpwuwlu opugpbph b hwpgnidutinh
htanlufwiu b hunfwpdbpnipjwiu wpnpydutpp T -iphy bu: Uyugmgyby | uwb, np
wju bpymt wpnpptafubpp £9-1phy b > 0 mbiqwuh $muyghnuwy updynjutp suw-
pniuwnn punhwupwgywd mpudwpwiwlwu opwgpbph b hwpgmdutiph hwdwn:

3. Uwwgnmgyly £, np unuwnhly punhwupugywd wmpudwpwuwuu dpugptinh b
hwpgnufutinh httmbidwu b hwdwpdtpnipjut ypnpjtdubpn jnokh Gu:

Stuwmljuiu b Jhpunwlw vywuwmlnpyniup: Uluwmwupnid unwgywd wpnjniup-
ubipu mubkt hwywbu mbuwuiy, wyuytu £ jhpunwiuu wyuuwynpniu: pwup Jupnn
tu ogunugnpoyl mpudwpwuwu opugpuynpuiui unp hwdwupgbph unbinddwu
dudwuwy, husyytu twl mpudwpwtwu Spugpuynpdw wy) wgnphpdwuu ypnp-
(tdutiph niumduwuhpnipjwiu nliypnud:

Umnmwugjwd wpnyymuputiph wmypnpughwi: Unbtuwjunumpjuu hhfuwu wpn-
jniupubinp qliymgyty tu 6NL dpwgpuynpiwt b hudnpiughnu wbjuuninghwutph
wphnuh utithiwpnud, N4 hudnpiuwnmhuyh b fhpunwuu dwpbdwunhuyh pun-
hwunp utidhutwupnid b Computer Science and Information Technologies — 2011 (CSIT,
Gnlwt, 2011) dhpwqquyht ghnwdnnnymud: Unbuwununipjuu hhduwljwu wprymup-
utnu pungpiyud Bu hpunwpuywsd ynpu wpuwmwupubpnid:

Wlnwwmwuph junmgjwoph m dSwwmpp: Unbuwjunumpimup punjugws b ub-
pwonipniuhg, tpkp gnifuitinhg, bgpuygnipyniuhg b oguugnpoywd gpuljuunipywu
guulhg (39 wumt): Unbtuwfununipyuu dwjwp 84 Ly L:

UChuUSULLh ANY UL RUUNRGSNRLA

‘hipmdmpymumu ujupugpymd L wnbuwfununpjuu htmwgnunnipjuu hhduw-
Juu tyuwumwlu m juunhputipp, hhfuwynpynud £ wnbiwjunumpjuu ptidugh wp-
nhwjwunpnup b unpnipymup: Swdwnnn Yhpyny ubpuyugynid L wluwmwuph
pnyjwiunwnpiniup:

Smju 1-p wghpdwd £ <npuh dpugnptiph b hwpgnufutiph wygnphpdwljuu ypnptd-
utiph: Unwight ginifup punugwd £ ynpu pwdhuubtinhg:

1.1 pwdumd ubipyuywugynid bu wnwght gjlunid ogunwgnpdynn uwhdwunifutipu nm
wnryniupubinp:

Uwhdwimu 1.1.2 (Uhquwwnmipw): Ujprupbuh uhquupnipwi upw pruulghniuwy b
wpbnlupuy bl updynjuliph puqnieridilipf qruyqie L uhdinjuliph hlap wunghwginng
plinuwyinipeniiulipny.:

0 mtnwuh $muyghnuwy uhuynjutipht wugwund Gup vl Ynuuwmwunm uhdynjutp:

Uwhvwumd 1.1.3 ((tipd): Spyjwd upquuapnpuyp plipdiipp npnpyrd ki hbplywy
hwiunullinny.



o jrupupwiusrup thnihnfuwlul plipd L,
o jrupupwisrun Yniuypwlup updyng plpd
o lLpl f-pn phnuih pruulghniwy updyng [, npuplin n > 0, hul 1, ..., tn-p plpdln
bu, wwuw f(t1, ..., tn)-p plpd L
Uwhdwimu 1.1.4 (Pwuwal): Spyjud upquuapnipugh putaudlibpp npnpynd iy hb-
plywy fuunulilinny.
o jrupuwpwisun 0 pnlinwiuh wplinhwpwyhy uhdyng pwliudl F,

o lpl p-u n plnuuph wplinhunpuyp uhdijng [, npplin n > 0, huly t1, ..., tn-p
plndbn, wwuw p(ty, ..., tn)-p pubwdl b,

o Lpl F-p Ui G-u pwhwdlibin By, wuyw (—F)-p U (F vV G)-u unywlu puwluudlilp i,
e kil F-p pwluwdl b, puly z-p hnipnpuwuil, wwyw (32 F)-p pwliudl
Unwght tpym juunuutipny unwgynn pwiwabbpp Yngymd Gu wpndwn puiwdlibn

Jud wapnifulip: A, —, <> mpudwpwiwluiu uwtpp b vV pJuwunnpp bpdnsymd Bu
nputiu hwdwywmuwujuwu pwuwabbph Junpd gpunmdutp:

Uwhdwim 1.1.5 (humbipyptwnwghw): Spijwd upquupripuyh T pluplipypliyu-
ghwite punljugued | ng nuapupl wnwpluywie D puqdniegniihg b wpipuaguaplpradhg,
npp

o Jupupwiup ¢ Ynuwpwiap whdinghu hwdiwyuoapuuuuikguud b cf € D
Fpladbp,

o jupwpwigynp n > 0 plnuh f prublghnuwy updynipu hwdwwywipwupuilg-
il F f5: D™ — D wppuyuaplpud,

o jrupupwisrun O plinuith g wplinhljuupuwypu uhdiyngpu hudwywipuwupuwbibgnad
Fq* € {True, False} Gyuwpipughmpyuts wpdlp,

o jupwpwliyup n > 0 plinuith p wplinhljuapuyp uhdyniple hwdwwyuwapuwufuu-
ubgunul Fp* C D™ hwpwplipnuppnii:

Pwwaltph utdwinhjuy' Z = F hwpuptpmipimup hfunbpuyptmwghwutiph
thwl pwutiubinh dhol, vwhdwuymu £ puwljut tmuuwyny:

Uwhviwumd 1.1.10 (Sbmbwp): F' thwly pwlwdlp hwunpuwund W ohwl pw-
wwdlibph puwqdnyeyuy yppwdwpwiwluy hlpluwup (Jwuwhbup W = F) gl W-h
guwlijwgwo unnly hwunpuwbunad I F-p dnnly: Up nliyprud juubup wwli, np F-poyppuw-
dwpwlnplic haplimd FW -hg:



“hgnip A-u uhguwnnipw k, npp yupmuwymd wnujwuqu dtly jnuunwn vhdyng:
A uhquuummpuyh hhfuwuu ptipdtiph puqimpiniup Jupwuwltup Ua-nyg b juudw-
utiup A uhquuumnmipwih Lhpppwih nupybpund: fonp hhdfuwuu wnndutiph pug-
Unipyniup Jupwuwltiup B4 b Yuujwubiup Lbpppwiih hpidp:

Uwhdwim 1.1.11 (Sapppwnh humbipyptnwghw): A upqluwpnipugh Lhpppuih
huplipuyplapughute wyliuypup T plupbpyplapugfo b, nph hudwg plagpondeie hlaplyuyg
wuwydwulilipp.

o wnuwpluywlw puqinemiip Ua-u [,

o Jruppuiisjin ¢ Ynbupuiup uhilingh hudwywapuuhuund F hEug hupp' ct = c,

o jupuwpwigyupn > 0 plinuih | prulihghniowy uhdynipu hwdwwywipuwupouund E

Pruiyghue, npb wppuuapliliprud k (L, ... ty) nyudip f (61, ..., tn) plpdpb, prpnp
t1,....tn € Ua plpdliph hwdwp:

Brt W thwl puwuwaliph puqumpjuu jmpupwiugnip Lepppwuh dnnty F thul pw-
uwalih unnby b, wyw Ygpkup W =2 F:

Lpyplipwgp vanniwn pwuwal B (npuju hubpug) jud wnndwn puwuwébh dfunmd
(pugwuwlw thubpuy): V(L1 V... V Ly ) wtiuph putwalip, npntm n > 0b Ly, ..., Lyp
Ihwtpuyutip Bu, Yngdnwd £ phgymuiiyp: V(AL V...V Ay V =By V... V = By,) nhqmuljunp,
npntin A, ..., An, Bi, ..., Bn-p wnndutip b, Ygptiup nputiu As, ..., An < Bi, ..., Bm:
Uju nhgymulup, npp wuwpnmuwnmu £ wunwybugnyup dhy npujuiu jhubpug Yoggmd k
Snplfe nhqjniudy:

Uwhvwumd 1.1.14 (&npuh dpwghp): Lnplp dSpwghpp npuwdlui jhplkipwy wwpu-
wdjnn <nplh nhqnipplliph ylpguanp ng nuapuuply puqdnigaynie £:

Uwhdwumd 1.1.15 (&npup hwpgmu): <npip hwpgrudp 3(Cy A ... A Cy) pluph
puwwdl b, npiplinn > 0, C1, ..., Cr, uupnifulip ku:

8mpuwpwugnip P dpughp niuh wuqugnyu <kpppwuh dnnly mpywd uhguwwnni-
puynid, npp Yupwwwykup M p-ny:

Uwhdwimd 1.1.16 (A-hwdwpdbipmpymu): Py b P> dpwgpbpp §nsymd b A-
hwaliupdlep (Jupwioullbiup Py = Py), ljpli Mp, = Mp, :

1.2 pudumu uwhdwuymy ku £npuh opwgnptiph b hwpgnufutiph htimbidwy, hwdwp-

dupnipjuu b A-hwdwnpdbpnipjut ypnpidubpp: 8nyg L mpymud hwdwpdtipnipju b
A-hudwpdtipnipjuu wpnpitdutiph wuymdtghnipywu wunmhawuubpp:

Uwhdwimd 1.2.1 (Sonbdwu wypnpitd): Lnpup spuwgplinh b hwpgrofuliph htopl-
dwis ypnppladp huywind F hlaplyugud” npfuwd P Snph dpwgph b Q <npuh huipgdii
hwalup nproly ol wpnyrip P =" Q:



Uwhdwimu 1.2.2 (Cadwpdtpmpimu wpnpjtd): <npip dSpwgpliph hwdwpdb-
prupyui wpnpplidp Guywioud  hlaplywgd” s Py U Py nplih Spugpbiph hwidwn
npnoly pl wpnyrip =7 Py < Pa:

Uwhvwumu 1.2.3 (A-hwdwpdtpmpjuu wypnpitd): <npup opwgpbph A-hwdwp-
daprupyui wpnppladp juywinad Fohlplyugud” pnpdwd Py Ui Py dpuwgpbiph hwdun
npnply ol wpnyrp Py R Py

Znpup dpwgntiph hwdwpdpnipyut ypnpidh wymsthnipymunp b wuniokhnipyuu
wuwnhawup gnyg muyn hwudwn wywgnigymd £, np £npuh dpugpbph b hwpgmdutiph
htinlnfwiu wpnpitadp, nph S9phympmup hwynuh t, m-phptgh  houdwpdbpnpyuu
wpnp)tadh:

@tinpkd 1.2.3: Lnpih opwgpliph huliupdtprgeyuts wpnppbidp 39 -ppy E:

8nyg k wpynud, np £npuh dpugpliph A-hwdwpdbpmipywt wpnpptadp 79 wpnpptd §
b dwutiuyh ntympuhy $mulghwiubinh wdiuniptip npnpywdmpywu wpnpjtdp m-phpth
L A-hundwpdbpnipjut wpnpitidhu: Wuwntmhg pfund | (@bmpbd 1.2.5-p:

@tinpkd 1.2.5: <npif dpugplinh A-hwdiupdbpngeyut wpnpyladp 11 phy wpnpplal

1.3 pwdumd 8nyg £ mpymd > 0 wmbnwuh <npuh opwgptiph hwdwpdtipmpuu
wpnpibdh ot hmpyniup:

(tinphd 1.3.6: Cwdwpdbprpyuu wpnpilidp juolgh > 0 plnuiuh priilghnliug
updijnjubin swwpniwwlnn Snpup opwgpliph hudwn:

1.4 pwdumd nuunfuwuhpymy Gu dntwnhly dSpugptip b hwpgnodfutip' dpugpbp b
hwpgnudutip, npnup sbu upmuwymd > 1 mbinuuh yptnhjumuwhu b $muyghnuuyg
uhuynjutp: Nwphup SnS mpuiwpwinipwi motyhnpyniut! oguwugnpdymu b untiw-
nhYy dpwgnptiph A-hwdwpdbpmpjwu niwdkhniyeymup gnyg wmwnt hwdwp:

(tinpld 1.4.6: Unuwnpl <npup dSpwgplinh A-hwdwpdbprejuiu wpnpplidp jnidbh

Fniju 2-mud numduwuhpynid bu punhwupugwd nmpudwpwuwluwu dpugpbtnh b
hwpgmdutinh htbidw b hudwpdtipmpuu wpnpjadutipp: Uywugmgynud E, np tpym
wnnpitifutin b wymotnh tuglinbiu > 0 mbinwiuh $niujghnuwy uhdynjutp swupniuwlyng
opwqptph b hwpgnmu'utph hwdwn: 8nyg  wnpymd vwb wyu wypnpiidubiph wyniotp-
nipjwu wumhdwuutpp punhwunip phypmd b > 0 mbmuwuh $niughnuwy uhudynjutip
syupniuwynn dpwgptinh b hwpgndutinh hwdwp: Hnifup punugwd £ 3 pudhuutiphg:

2.1 pmdumu ubipdmoynmd b wuhpudbym mtmtiynipiniuubn punhwupwgywod wpw-
dwpwuwwu opwgnptinh b hupgnmutiph Jtpupbpyuy:

M. 0. Rabin. “Decidability of Second-Order Theories And Automata on Infinite Trees”. Transactions of the American
Mathematical Society 141.4 (1969), p. 1-35.
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Uwhdwimu 2.1.1 (Cunhwupugywd nhqymulwm): Lunhwipuwgjud nhgmiulpp
V(AV =Ly V...V =Ly) pluph puwwdl L, npplin n > 0, Ly, ..., Ly -p jluplipugubn G,
hulp A-u' wapnd; npnip hwjwuwpneniy sk oqyuugnpdmud: Uju nhquiidppp hpdun
hgntiup A < L, ..., L,, yplupny:

Uwhvwumd 2.1.2 (Cunhwiupugywd mpudwpwiwlwu dpwmghp): Lunhwipwg-
uo ppudivpuiiulul Spwghpp punhwipugdud nhqndpilph Jepgwnp ng nue-
ypauply puqunigagniic £:

Uwhdwumad 2.1.3 (Cunhwupmgywmé hwpgmu): Lunhwipwgywd hupgrdp 3(Li A
o A Lp) yplupph pwiloawdl F, npuplin n > 0 U Ly, ..., Ly -p jluplipugulip B, npnip hwyw-
uwpnipeniu sliu ogipugnpdnd:

Spywd P dpugpht jhudwyunwuiwtigutiup comp(P) puwuwdltph puqunige-
jniup, npp unwgynud htnbywy Ypw: bwfu P dpugnph jmpupwugnip

p(tl, ...,tn) —Li,... Ly

nhqjniuup dbwthnfuymyd £ punhwupugywd
P(T1y ey @) Y1y e Y(@1 =1 A o AZp =t AL1 Ao A Ly)
whuph, npntin 21, ..., T,-p Unp hnhnjuwfuitibp B, hul y, ..., ye-u twuuwlwu nhg-

jmulmh thnthnjuwuuubpp: Bpt p ypinghjuunmuwht uhdynp qiumd yupniuwlyng
pninp nhqmulunutph punhwupwgyws mbkuptipp

p(x1,y .y n) < En

p(z1, . zn) — Ey
pwuwaltipu bu, wyw p-h vwhdwunad juujuutiup
V(p($1, ,CL‘n) —~ FEiVv..V El)

pwuwalin: Uyu ntiygpmad, tipp p-u sh hwunhwynud P dpugnh nhgymulwutiph ginijuutipnud,
niubwip { = 0 b npwbiu E4 V ... V E; jhwulwuwp npbk umjuwpwp ujuw) puuwab.
ophuwy’ ¢ A =g, npuk 0 mtmwuh ¢ wptinhYuwmwyht uhdynih hwdwp:

Uwhviwumd 2.1.4 (Opwgph thwlymd): Cunhwupuwgyjus P oippwdwpwliulwl
opwgph thwlnadp, npp Ywwiuwlkup comp(P)-ny, upwund ogipugnpdynng prnp wpk-
nhlupuyple updynjuliph vwhdwbnafuliph puqunigeynule 1

2.2 pwdumd utpunmoymd tu htnbdwu b hwdwnpdtpnipjuu ypnpifutpp purg-
hwupugywd mpudwpwuwuu dpugnptiph b hwpgmdutiph hwdwp: 8nyg £ wnpymd
wyn wnnpjbdutiph wuymdtghnygyniup b wumdtihnipyuu wumhdwuutppn > 0 mbqwuh
dmulghnuwy uhtynjutip swuwpniuwlnn Spugnptinh b hwpgnufutiph hwdwin:

1



Uwhdwimd 2.2.1 (Cmbdwu  wpnpytd): Cunhwipuwgyud  ppudwpuiolut
Spwgplph b hwpgrdfubph htaploy wpnppladp Juywind B hplyuwyud” ppyfws P
plunhwipugud ppudwpuiaului spugph b Q hwpgdwy hwilp, npnoly el wpnyrp
comp(P) =" Q:

Uwhdwimu 2.2.2 (Swdwpdbipmpimu wyponpid): Cunhwipugus ppudwpw-
wwlwiy dpwqplinh hwdiwpdbprupyule wpnppladp uywind b hlplywgud” ppifud
Py b Py punhwipugjuéd ppuwdwpwbilui Spugpbph hwdup nproly el wpnrip
=T comp(Py) < comp(Ps):

8nyg L wmpynid, np > 0 mbmwuh $mulghnuuy uhdynjutp syupmuwlynn puiw-
alp Ymutiuw Chpppwiuh dnnty wyu b dhuwy wyu nhypnd, bpp wyu mup hwpytgh w-
ytpe unnlr, npnid mwppbin Ynuunwun uhdynubiph hwdwwwwnwuluwumd Bu nwupptp
wnwppbn: Uju thwuwnn 2npsh phinptidp hin hwdwintm ogumugnpoymd | (Gtnptad 2.2.4-h
b (Gbnpld 2.2.5-h wywgmgdwu hwdwp:

(@tinptd 2.2.4: Llaplafiy wpnpplalp S9-ppad > 0 plaquish prutlighniowy wpal-
Ynjulip swwpniiulng punhwupugyud ppwdwpuwioelube Spugpliph U hwpgnofuliph
hwdwip:

(@tinplid 2.2.5: Swliwpdbpnipyui wpnppldp X9 -jphy] F> 0 pknuih $rutihghnioy
updijnjubin swwpniuwlnn punhwipugyud ppudupwiwlwy opwgpliph hudwp:

2.3 pwdumd gnyg L ipynid htnbidwn b hwdwpdbpnipjwu wpnpibdutiph wuyniot p-
nipjwu wunhbwuubtnp punhwunip nhiypmu: Uywgnigynid k, np puwpwiwuw puuw-
altinh Gounmnipywu ypnptdp m-piph £ punhwupugywo mpudwpwiwluu spugntph
b hupgnufutiph httmbdw wpnptidhu: Ujunbinhg pfund £ (@bnptad 2.3.2-p:

(tnphd 2.3.2: Lunhwupwgyus opuwgpliph b hwpgnidfuliph hlplolwy wpnpplilp
pywpwiuwlu sk

8nyg £ mpynid, np hbnbdwiu wpnpjtdp wuughwpy 07 wypnppid B b nkynipupy
opnphuwyutinh huntipuinh pugumpyniup m-phpth L himbdwu ypnpitdhu: Quwnbinhg
htimumd £ hwgnpn phnptip:

(tnphd 2.3.6: Lunhwupwgyusd ppuwdwpuwilwi Spwgplinh b hwpgnifuliph hb-
yplaluite wpnpybidp X - pfe] wpnpplad £

Uwwugmgynud £, np htmbdwu wpnnptdp m-pliptgh £ hwdwpdtipnipyu wpnpjtidht,
npp IT5 wpnpib E:

(tinptd 2.3.7: Lunhwupwgjws ppuwdwpwiului dpuwgnplinh hwdwpdbpripewl
wipnppldp X -1phy] wpnppladp
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Snifu 3-mu gnyg L npymd htnbidwiu b hwdwpdbpmipjwu wpnpibduh jmdthnie-
jniup Unuwnhl punhwupugyws mpudwpwuwuu dpugnptiph b hwpgnudubiph hwdwp:
Fnifup punugwd £ 3 pudhuubphg:

3.1 puwdumd ubpdméynud bu hwnnyph qunuthwpp b Wupugpynud £ punhw-
pugyuwd mpudwpwuwuu opwgph thwfdwu junnigdwu dbpnn, npp sh oguwugnponid
hwjwuwpmpniu: A wnndp Juujuwubup B wnndh winy, tph gnnigyniu niuh 6 wb-
nunpnipiniu wjuyhuhu, np B = A:

Uwhdwimd 3.1.1 (Qmwnnyp): Uypnifubiph C puqdnpymup §nsjrud b P dpwgph
huupniype, kol

o guulwguo B hpdfuwluwl wapndh hwdwp gnynjeynt niup apoyp dtly wupnd Cp €
C, npph hwdwp B wupnidp Wl

o lLpl B hpfuwlwu wpndp hwunpuwund F'A < Ly, ..., Ly, nhqmuuliph qiup
udny, www Cp-u unylwbu hwunhuwbnd FA-p wdn:

Spywd dpwgnh b hwnnyeh hwdwp junmgymd L hwujwuwpnipiniu yogumugnnponn
pwuwalitiph puqumpmu, npp <hpppwuh humbpyptimughwutiph puqunipyuu Ypw
hwdwndbp E opugpbph thuydwup: Wu pugdmpyniup yepowynp L, et wyinwhuhu b
oguwgnpoynn hunnypen:

3.2 pwdumud gnyg £ mpymd, np Unuwnhy opwgpbpu niutiu ytipguynp hwnnypubn
untwnhy yepowynp uhguuwmnipuubipmd, npuntinhg plunud £ htmbywy phinptdp:

(tnphd 3.2.2: ‘Mgrup ippjwd Fjlipounnp dnuwnhl uhquuwapnipuw b P punhwi-
pugywd ppwdwpuwialul opwghp wyn uhquuapnipuynd: Upp nbyprad grynigeyniy niih
wyn upquuupripuyh puiwdl, npp shoogyuugnpdnd hwjuwuwpnygenie b hwdwpdbp -
comp(P)-fu Skpppudih huapbpuyplapughwikph ypu:

3.3 pwdumd (tinptid 3.2.2-p Yhpwnynud £ uniwnhl dpugntiph b hwpgmdubph ht-
nbdwu b hwdwpdbtpnipjwt ypnpjdutph mdthnipymun gnyg wmwgm hwdwp:

(tnph 3.3.5: Lhplidwi wpnppldp juolyh Fodnuunpl punhwipugyud ippudu-
pwwlwiy opwgpliph b hwpgnifulinh hwdwp:

(tinpbd 3.3.6: Cwdwpdbpryeyu ypnpbdp jrudtyh I odnuunhl punhwipugyus
yppwdwpwbwlub Spugnpliph hwdup:

UChuUSULLh ChULULUUL UM ESNRCELENR

Uwnbuwfununpjuu opgwtwljubinnd junwpgwd htinwgnunnipyniuutipp phipty G
htinlywy wpynuputinh:
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1. Uwuwgmgyty £, np npuh dpwugpbnh hwdwpdtipnipjut wpnpjidu wngmotgh b, huy
wyth uwinnyq' 9-phy E: 8nyg £ wpyt, np £npup dpugptiph A-hwdupdbpnipyut
wpnpitip I9-phy E: 8nyg b npdty, np hwdwpdtpnipju wpnpjtp motgh £
> 0 wbinwuh $muljghnuw) uhdynjutipn sywyupnivwlnn <npuh dSpugntiph hwdwp:
Uwugnigyty | uwl, np A-hwdwpdtipnipjuiu wypnpitidp jnisth £ dnuwnhly <npuh
opwgntiph hwdwp:

2. Chnwgnunyty bu htnbidwu b hwdwpdtpmpyuu ypnptdutipp punhwupugyws
npuwdwpwuwuu opwgntiph b hwupgmdutiph hwdwp: 8nyg L wpyty, np bpym
wnnpitifutipu b wuniodth bu ninbu > 0 wkinuuh $niujghnuuy uhdynjutp sww-
pniuwlnn dpwgptiph b hupgmuutiph hwdwp: Uwugmgyty b, np husytu htnb-
twt, wjuytu b hudupdbpnipyut wpnpptfutipp 29-phy Bu > 0 intmwiuh $oiul-
ghnuwy uhdynjubip swwpmuwynn punhwupugyud nmpudwpwuwlwu Spugptiph
hwdwn: Uygugmgyty L uwl, np huywbu hmbdwy, wyuwtiu £ hwdwnpdbpnipjuu
wnnptfubpn T} -phy B punhwumn ptogpn:

3. bbpinoyly E punhwupugyud mpudwpwuwuu opugph hwjdwu junmg-
dwu dbpnn, npp sh ogunugnpdmu hwjwuwpnipyni: Uju dbpnnh fhpundwdp
wwugnigyty £, np mpywd yhpswynp dnuwnhlyy uhguuwmnipugh b dnuwnhly pun-
hwupugywd npudwpwuwuu dpugph hwdwnp gnympjniu niuh puwuwal, npp
hwdwndtp L dpwgph thwldwup opppwiuh huntipypmwghwutiph Jpu b sh
oguugnponid hwjwuwpnipiniu: Wu wprymupu oqinugnpdyly bu htnlifw b
hwdwpdbipmpjuu ypnpidutiph jmdthmpiniup gnyg wwnt hwdwp dnuwnghly
punhwupugywd mpudwpwuwuu dSpugptiph b hwpgmuutph hwdwp:

UStLUuNUNR-8UL CrRULUNLEMNRU LLUSUMUTUYUT
UCchuUSULLLE R BULUL

1. L. Haykazyan. Decidability of A-equivalence problem for monadic logic programs.
Proceedings of the Yerevan State University. Physical and Mathematical Sciences, N2,
2011, p. 50-54.

2. L. Haykazyan. On the interpreter for monadic general logic programs. In Proceedings
of CSIT 2011 Conference, p. 46-49. Gitutyun, Yerevan, 2011.

3. L. Haykazyan. The degree of unsolvability of the completion semantics for general logic
programs. Transactions of the Institute for Informatics and Automation Problems of the
NAS of RA. Mathematical Problems of Computer Science, v. 36, 2012, p. 7-12.

4. L. Haykazyan. On functional symbol-free logic programs. Proceedings of the Yerevan
State University. Physical and Mathematical Sciences, Nel, 2012, p. 43-48.
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PESIOME
AtikassH JleBoH ApuianyiicoBud

“O HEKOTOPBIX aNTOPUTMUIECKUX MpobieMax JIOTHIeCKOro IporpaMMUAPOBaHUS

Jluccepraiys mocBslieHa Mpo6ieMaM JIOTHYecKoro IporpammupoBaHus. [Ipemmerom
UcCIIeoBaHus SIBIIIOTCS TaK Ha3bIBaeMble YUCThIE JIOTMYeCKUe IIPOrPaMMbl, T.e. JIOTUYecKue
IIPOTPaMMBI, He UCIOJIb3YIOoNIre BCTPOeHHbIe IpeauKaThl. OCHOBHBIMY 3aayaMy SIBJISIOTCS
Ipo6JieMbl CIEOBaHNUs U SKBUBaJIEHTHOCTH, a [JI1 XOPHOBCKUX IPOTPaMM Takike IpobiieMa
A-5KBHMBAJIEHTHOCTH.

KopHu noruyeckoro rmporpaMMHUpOBaHUS BeAYT K UCCIIeJOBaHUSIM B 06JIaCTH MaIIMHHOTO
IloKa3aTenbCTBa TeopeM. JIormyeckoe nmporpaMMHpOBaHHE OCHOBaHO Ha upee KoBaJbckoro o
TOM, YTO aJITOPUTM COCTOMT U3 JIBYX OTAEJIbHBIX KOMIIOHEHT - JIOTHKH U yIpaBieHus. Jlornka
AJITOPUTMAa OIMCBIBAET B YEM COCTOUT IPO6IIeMa, a YIIpaBIIeHHE - Kak ee pemuTs. Jlornyeckas
IIpOrpaMMa OIHKCHIBA€T TOJIBKO JIOTWKY aJITOPUTMA, a YIpaBJIeHHe OPraHW30BbIBAETCS CHUC-
TEMOIi JIOTUYECKOTO TIPOrPaMMHUPOBAHHST OCHOBBIBASChH HA METOIAX MAIMHHOTO HOKa3aTelb-
cTBa TeopeM. CoBpeMEHHOe JIOTMYecKoe [IPOrpaMMHPOBaHUE OPraHU30BaHO BOKPYT SI3bIKa
[TPOJIOI, B KOTOPOM HCIIONb3YIOTCS XOPHOBCKYE U 0600IIEHHBIE JIOTHIECKHe IPOrpaMMBbl.

[lpy co3maHUM CHCTEM JIOTMYECKOrO IPOrpaMMHPOBAaHUSI BO3HMKAET MHOXECTBO all-
TOPUTMHUYECKUX TpobrieM. Jlormyeckye NporpamMMbl IO CYTH SIBIISIOTCS 6a3aMyl 3HaHUM.
CucreMa JIOTMYECKMX IIPOTPaMM IIOJTyYaeT 3aIllpochl, HA KOTOpbIE OHA IOJDKHA OTBETUThH Ha
OCHOBE 3HaHWI, NMEIOMUXCS B Iporpamme. TakuM 06pa3oM, BaxKHeHIIel mpo6iaeMoi Iis
JIOTMYECKOTo TPOrPaMMUPOBAHUS SIBISETCS Mpo6lieMa CIIeIOBaHUS: SIBISETCS JIM 3aIpocC
CTIe/ICTBHEM JIOTHYECKOH MporpamMMbl. M3BECTHO, 4TO 3Ta MpobieMa SIBISETCS X -TIOHOM
111 XOPHOBCKUX IIPOTpaMM. DTa MpobieMa MOXeT 6bITh UCCIIeJoBaHa KakK [ 0600IEHHBIX
JIOTMYECKUX TIPOrPaMM, TaK U JJIs MIOAIKJIACCOB IIPOTPaMM U 3aIIpOCOB.

B cucremMax 5OrM4eckoro IporpaMMHUpOBaHUS YacTo TpebyeTcsl Ipeob6pa3oBaTbh OOHY
IIPOTPaMMy B IPYTYIO, KOTOpasi IO OIpeleEéHHbIM MPU3HAaKaM sBisiercs Goee Ipemroy-
TUTENbHON. BBUIY 3TOro BO3HMKaeT HEOOXOIMMOCTb IPOBEPUTH SIBIISIOTCS JIU JiB€ TIPOI-
PaMMBbl SKBUBaJIEHTHBIMU. DTa IpobiieMa Takxke MOXeT ObITb pacCMOTpeHa sl 0600IEH-
HbIX JIOTMYECKUX [IPOTPaMM U IS IOAKJIACCOB JIOTMYeCKUX nporpamMM. Kaxas XopHOBCKas
IporpaMMa UMeeT HaMEeHbIIYIO0 SpOPaHOBCKYIO MOJIENb, IIPEICTaBIIAIIYI0 CO60H MHOXKECTBO
aTOMOB, KOTOpbIe SIBIIIOTCS CIENCTBUSIMU IporpaMMbl. COOTBETCTBEHHO, MJISi XOPHOBCKUX
[IPOTPaMM MOXKET ObITb PAacCMOTPEHO [Pyroe MOHSTHE SKBUBAJIEHTHOCTU - COBHAfieHUE
HaMMEHBIINX MOJieNlel, HasbiBaeMoe A-3KBUBaJIEHTHOCTBIO. [Ipobnema A-5KBUBaJIeHTHOCTH
TaK)Ke MOXET GbITh UCCIIeJOBaHa JIIS IIOAKIIACCOB XOPHOBCKHX IPOTPaMM.

[lpy paccMaTpyUBaHMH IIOAKJIACCOB B JIOTMYECKOM IIPOTPaMMHUPOBAHUYM €CTECTBEHHO

CTaBUTb OrpaHMYeHUs] Ha (YHKIUOHAIbHblE U IpeJuKaTHble CHMBOJIbI, KOTOpble MOTYT
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ObITb UCIIOJTb30BAaHbI B IIporpaMmMax ¥4 3alipocax. B JaCTHOCTH, paCCMAaTPUBAIOTCS ABa TaKUX

MO KJI1acca - IPOrpaMMBbl  3aIIpoChl, He cofiepKaliye GyKHIMOHAIbHbIE CUMBOJIbI HEHYJIEBOH

MECTHOCTH, 1 MOHaIUIECKNE TIPOTrPaMMbl U 3alIpOCHI.

HM3BecTeH psfi pe3yibTaToB IJIsl Bbllle 00O3HaueHHbIX HpobieM. llemb guccepranyuu

AOIIOJIHUATD 3TU PE3YyJIbTaThbl. OCHOBHBIMY 3a/Ia4aMH pa6OTbI SIBJISIFOTCS:

L

HccnenoBathb mpo6iieMy SKBUBaJIEHTHOCTH XOPHOBCKUX IIPOrPaMM JIjIs O6IIEro CiIydast
U [JI IPOTPaMM, He UCHONb3yIoMuUX (PYHKIMOHATIbHbIE CUMBOJIbI HEHYJIEBO MeCT-
HocTd.  OmpenenuTb CTelleHb HEPa3pelIMMOCTH Hpo6ieMbl A-5KBUBaJEHTHOCTH.
Hccnenosath npobneMy A-3KBUBaJI€HTHOCTU IJISi MOHAIWYECKUX XOPHOBCKHUX IPOI-
paMM.

. WccnenoBath Ipo6IeMbl CIIETOBAHUS M SKBHUBAJIEHTHOCTH OGOOIIEHHBIX JIOTUYECKUX

[porpamMm u 3aIIpoCOB. HccnepoBaTh 3T HpOGHeMbI JUIsL IpOrpaMM U 3aIlpoCoB, HE

HUCIIOJIb3yomUX q)yHKHI/IOHaHbeIe CHUMOBOIJIbI HeHyHeBOﬁ MECTHOCTH.

. UccnenoBathb HpO6HeMbI CJIeNOBaHUST U SKBUBAJICHTHOCTU IJISI MOHAJIUYIECKUX 0606-

LIEHHBIX JIOTUYECKUX TIporpamMM u 3aIlIpoCOB.

B JII/ICCepTaLH/IOHHOfI pa60Te TIOJTyY€HBI ClIeAYyIoIie OCHOBHBIE PE3YIIbTAThI:

L

[ToxazaHo, 4TO mpo6iieMa SKBHBAJIEHTHOCTU XOPHOBCKHX IIPOrpaMM SIBJISeTcsl Hepas-
pemmMoit, a Toudee, Y{-monHoi. I[lokasaHo, 4TO MpobieMa A-5KBUBAJIEHTHOCTH
XOPHOBCKHX TIPOTppaMM stBnisiercsi [13-ToNHOM. YCTaHOBNeHa paspeluMocTh Tpo6-
JIeMbl SKBHBAJIEHTHOCTH IS XOPHOBCKUX IIPOrpPaMM, He HCIIONb3YIOMUX (YHKIHO-
HaJIbHble CHMBOJIbI HEHYJIEBOM MEeCTHOCTH, a Tak)ke pa3peluMOCTb Ipo6aeMbl A-3K-
BHBaJIEHTHOCTY MOHaINYECKIX XOPHOBCKHX IIPOrPaMM.

. UccnenmoBanbl HpO6HeMbI CJIENOBaHUS U SKBUBAJICHTHOCTHU IJIs 0606H.[éHHbIX Jjiorun4ec-

Kux nporpamm. IlokasaHo, 4To 711 060OLIEHHBIX JIOTHYECKUX TIPOIPaMM U 3aIlpOCOB,
He UCTIOJb3YIOMKX GYHKIMOHAIbHbIE CUMBOJIbI HEHYJIEBOI MECTHOCTH, 06€ IPO6IIeMbI
HepaspelMbl U ABJIsoTCst Y9 -MonHbiMu.  Jlokasana IT1-monHoTa 06enx mpobiem B

obIeM cirydae.

. BBenmen metop, TMIOCTPOEHUSI 3aMbIKaHUSI ITIPOTPaMMbI, KOTOPasi HE UCIIOJIb3YET PaBECTBa.

C moOMOIIBI0 3TOTO MeTOJa JOKa3aHO, YTO IS JIAHHOWM KOHEYHOW MOHAIUYECKOn
CUTHATyphl U JaHHOM MOHajauyeckoil 0OOOIIEHHON JIOTMYECKOH MPOrpaMMBbl CYIIECT-
ByeT ¢opMyIa JIOTMKM IpeJuKaToB IIEPBOrO INOpPSAKa, KOoTopas Ha 3pOPaHOBCKUX
UHTepIIpeTalusX SKBUBAJE€HTHA 3aMbIKaHUIO IIPOTPaMMbl, HO He HCIOJb3yeT pa-
BEHCTBA. DTOT Pe3yJIbTaT UCIONb3YeTCsl ISl JOKa3aTellbCTBa Pa3spelliMOCTU po6iieM
CIIeOBAHUS U SKBUBAJIEHTHOCTH /Il MOHAAUUECKUX O60OIIEHHBIX JIOTHIECKUX IPOT-
paMM U 3aIIPOCOB.
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ABSTRACT
Levon A. Haykazyan

“On Some Algorithmic Problems of Logic Programming”

The thesis is devoted to problems of logic programming. The objects of the study are so called
pure logic programs, that are logic programs that do not use built-in predicates. The main
problems studied are the problems of consequence and equivalence and for Horn programs
also the problem of A-equivalence.

The roots of logic programming go to the research in automated theorem proving. Logic
programming is based on the idea of Kowalski that algorithms consist of two separate com-
ponents - logic and control. The logic of an algorithm describes what the problem is and the
control - how to solve the problem. A logic program only describes the logic of the algorithm,
while the control is left to the logic programming system, which is based on methods of au-
tomated theorem proving. Contemporary logic programming is organised around PROLOG
language, which uses both Horn and general programs.

A number of algorithmic problems arise in construction of logic programming systems.
Logic programs are in essence knowledge bases. The logic programming system is queried, to
which it should answer based on the knowledge in the program. Thus, the most important
problem in logic programming is the problem of the consequence - whether a query is a
consequence of a logic program. This problem is known to be ¥.9-complete for Horn programs.
This problem can be studied for general logic programs as well as for subclasses of programs
and queries.

In logic programming systems a program often needs to be transformed into another one,
which is by some characteristic preferable to the original one. So there is a need to test
whether two programs are equivalent. This problem also can be studied for general logic
programs as well as subclasses of programs. Each Horn program has a least Herbrand model,
which is the set of atoms that are consequences of the program. So for Horn programs another
notion of equivalence - the equality of least models can be considered. This notion is called
A-equivalence. The problem of A-equivalence can also be studied for subclasses of Horn
programs.

In looking at subclasses in logic programming it is natural to restrict the functional and
predicate symbols that can be used in programs and queries. Two such subclasses seem
very natural: programs and queries that do not contain functional symbols of > 0 arity
and monadic programs and queries.

Several results for the aforementioned problems are known. The goal of the thesis is to
complement these results. The main topics of the thesis are:
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. To study the equivalence problems of Horn programs in general and for programs not

using functional symbols of > 0 arity. To find the degree of unsolvability of the A-
equivalence problem. To research the A-equivalence problem of monadic Horn pro-
grams.

. To study the consequence and equivalence problems of general logic programs and

queries. To study these problems for the case of programs and queries not using func-
tional symbols of > 0 arity.

. To research the consequence and equivalence problems for monadic general logic pro-

grams and queries.

The research done in the framework of the thesis has produced the following main results:

1.

It has been shown that the equivalence problem of Horn programs is undecidable and
more precisely X¢-complete. The A-equivalence problem has been shown to be IT3-
complete. The decidability of the equivalence problem has been established for Horn
programs not using functional symbols of > 0 arity. The decidability of A-equivalence
problems has been shown for monadic Horn programs.

. The consequence and equivalence problems have been studies for general logic pro-

grams. It has been shown that both problems are undecidable even for programs and
queries not using functional symbols of > 0 arity. Both problems have been shown to
be X9-complete for programs and queries not using functional symbols of > 0 arity.
IT}-completeness of both problems has been proven in general case.

. A method of construction of completions of programs has been introduced, which does

not use equality. Using this method it has been proved that for a given finite monadic
signature and a monadic general logic program there is a formula of first-order predicate
logic which is equivalent to the completion of the program on Herbrand interpretations,
but does not use equality. This result has been used to prove the decidability of the
consequence and equivalence problems for monadic general logic programs and queries.
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