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1. Mera aMcUMIUIIHM — TOTIMONCHHS 3HAHb 3 JIOTIKH, BKJIIOYAIOYM BUBUYCHHS CHCTEM
MOIIYKY JIOBEJCHb, MPOTPaMHO-OPIEHTOBAHUX JIOTIYHMX (opMaii3MiB; HaOyTTsS 3HaHb, YMiHb Ta
HaBHYOK CTOCOBHO IPHKJIAJHOTO BUKOPUCTAHHS allapaTy MaTeMaTHYHOI JIOTIKH B IIPOTrpaMyBaHHi.

Discipline aim. The purpose of the discipline is to broaden knowledge of logic, including the
study of proof assistant systems, program-oriented formal logical methods; obtaining knowledge, skills
and abilities related to the application of the mathematical logic in programming.

2. [lonepenHi BUMOr4 10 ONNAHYBAHHS 200 BUOOPY HABYAJIbHOI AU CIUIJIIHM:

3namu. 6a30Bi MOHATTS MAaTEMAaTUYHOI JIOTIKH: MOBH IPOIIO3UIIIIHOI JIOTIKH Ta JIOTIKH 1-TO
HOPSIZIKY, 1X MOXIIMBOCTI ISl ONKCY MPEAMETHHX 00acTell; MaTH CydacHi ysSBJIEHHS IPO OCHOBHI
METO/IM TIOITYKY JOBEJIEHb Ta 3aCO0U JIOTTYHOTO BHBEICHHSI.

Bmimu: onucyBatd Ha (OpPMaIbHUX MOBaxX TBEPKEHHS CTOCOBHO THX UM IHIIMX
MPEeIMETHUX 00JIACTEH; MPOBOANUTH BUBEACHHS B MPOIMO3UIIIMHUX Ta MEPLIOMOPSIKOBUX YHCICHHSX
riIbOEPTIBCHKOTO TUITY Ta CEKBEHIIIMHOTO THITY.

Preliminary demands to master or choice of the course discipline:

1. To know basic concepts of mathematical logic: languages of propositional logic and first
order logic, their possibilities for the description of subject areas; have a modern understanding of
the basic methods of theorem proving and means of inference.

2. To be able to describe in formal languages statements regarding certain subject areas; to
derive in propositional and first-order calculus of Hilbert type and sequential type.

3. AHoTalif HABYAJBLHOI JUCIUTLIIHA:

HaBuanpHuii Kypc NpHUCBSYEHUI NUTAHHSAM 3aCTOCYBaHHSA (opMani3MiB MaTeMaTH4HOI
JIOTIKM B CHCTEMax IONIyKY J0BEICHb. Y HbOMY BHBUAIOTHCS 3aCTOCYBAaHHS 3aC00iB MaTeMaTHIHOI
JIOTIKM B TPOrpaMyBaHHI 32 YMOB HEBHM3HA4Y€HOCTI ¥ HEUiTKOCTi i1H(opMallii OCHOBHI MeTOau
MOIIYKY JOBEIEHb Ta 3aco0M JIOTIYHOIO BHBEAEHHS, 3aco0M (QopMalli3yBaHHA NPEIMETHHX
obmacTeii 3a yMOB HEBM3HAY€HOCTI M HEWITKOCTI iH¢opMalii, NHUTaHHS ICTUHHOCTI Ta
BUKOHYBaHOCTI (popMyJ1, TOOy10Ba BUBEJCHHS B JIOTTYHUX YUCIICHHSX.

Synopsis of the course:

The learning course is devoted to the problems of formalisms of mathematical logic
application in the theorem provers. It studies the application of mathematical logic in programming
under conditions of uncertain and unclear information, basic methods of finding proofs and means
of logical inference, means of formalizing subject areas in conditions of uncertain and unclear
information, truthness and validity of formulas, construction of inference in logical calculus.

4. 3aBaaHns (HaBYAIbHI 1iJji):
OnaHyBaHHA KypCcy NOKJIHMKaHe 3a0e3neynTd (QOpPMYBaHHS TOJAHOTO HIDKYE TMEperiKy
KOMIICTCHTHOCTEH:
3K5: 31aTHICTh CHIIKYBATHCS IHO3€MHOIO MOBOIO;
CK18. 31aTHICTh 10 aITOPUTMIYHOTO Ta JIOTIYHOTO MHUCJICHHSI.

Objectives of study:

Learning course intends to provide formation following competencies:
CC5 Ability to communicate in a foreign language;



SC18. Ability to algorithmic and logical thinking.

5. Pesynomamu nasuannsn 3a Jucyunainoro / Results of learning:

Pe3ysbTar HABYAHHSA MeTtoau
(1. 3marm; 2. BviTh; 3. Komymikamis; 4. ®opmu (Ta/ado ouinioBanns Ta | Bigcorok y
ABTOHOMHICTDb Ta Bl)]HOBl)IaJIleCTb) . o o~ . s
METOoaH 1 TeXHOJ’IOFli) IOPOroBuHU MACYMKOBIH
BUKJIQTAHHS i KpUTepii omiHmi 3
Kon Pe3yabTaT HaBYaHHS HABYAHHS oHiHIOBaHHS (32 | TUCIUILTIHA
HeoOXiTHoCTi)
PH1.1 | 3partu ocuosni MOHATTS, MeTOu 1 |Jlekuyis, camocmitina Konmponvha 22%
3aco0M MaTeMaTHYHO!I JIOTIKHM Ta | poboma / Lecture, poboma, icnum
ix 3actocyBanmns B mpukinagamx | Individual work [ Test, exam
obmacTsx 3a YMOB
HEBU3HAYEHOCTI ¥  HEUITKOCTI
iHpopmarii
To know the basic concepts,
methods and tools of
mathematical logic and their
application in applied areas under
conditions of uncertainty and
ambiguity of information
PHI.2 | 3haru HETPATUIIIHI JIOTIKH Jlexyis, camocmiuna| Koumponvha 16%
To know non-classical logics. poboma /Lecture, | poboma, icnum
Individual work / Test, exam
PH1.3 | 3uaru cydyacHl Meroau nowyky |Jlexyisa, camocmitna| KoumponvHa 12%
JOBElIEHb Ta 3aco0HM JIoTidyHOTO | poboma /Lecture, | poboma, icnum
BUBCICHHSI Individual work / Test, exam
To know modern methods of
theorem proving and means of
logical inference
PH2.1 | Buirn dopmanizyBatu npeametHi |Jlexkyia, camocmivina| Koumponvha 30%
oOnacTi 3a JOMOMOTOI0 amapary | poboma/Lecture, | poboma, icnum
MaTeMaTHUYHOI JIOTIKM B YMOBax Individual work / Test, exam
HEBU3HAYEHOCTI ¥  HEUITKOCTI
iHpopMmaii, aHaJi3yBaTu
ICTUHHICTh ()OpPMYJ Ta HaSBHICTb
JIOTIYHOTO HACHIJIKY
Be able to formalize the subject
areas with the help of the
apparatus of mathematical logic
in conditions of uncertain and
unclear information, to analyze
the validity of formulas and the
notion of a logical consequence
PH3.1 OOrpyHTOBYBaTH BIIACHUM MOTIISIA | Jlekyis, camocmiina 3axucm 16%
Ha 3amayy Ta cmocid 11 | poboma /Lecture, pegepamy,
pO3B’sI3aHHS,  CIUIKYBaTHCA 3 Individual work nomoute
KOJIeTaMU 3 MUTaHb 3aCTOCYBAHHS oyinosanns |
armapary MaTeMaTH4HOI JIOTIKA Defence of the




To substantiate one's own view on

course paper,

the problem and the way of its current
solution, to communicate with evaluation
colleagues on the application of
the apparatus of mathematical
logic

PH4.1 |OpranizoByBatu cBoto camocriitny |Jlexyis, camocmitina 3axucm 4%
poboty TUTST NOCSITHEHHS | poboma / Lecture, pegepamy |
pe3ysbTary Individual work Defence of the

To organize your independent work
to achieve results

course paper

6. CniggionouieHna pe3yaipmamié HAGUAHHA OUCUUNJIIHU I3 NPOCPAMHUMU Pe3YTbmamamu
nasuannusn / Correspondense between learning results and program study results

Pesynbrarn HaByanus qjucuuiviing| PH | PH | PH | PH | PH | PH
IIporpamsi pe3yJbTaTu HABYaHHS 111121321 |31| 41
(3 onucy ocsimuboi npoepamu)
IMPH16. 3matm Ta BMITH 3aCTOCOBYBaTH JIOTiuHi| + + + + + +

dbopmaizmu.

PLO16. To know and be able to apply logical formalisms.

7. Cxema ¢opmyBanns ouinku / Evaluation scheme.

7.1 ®opmu ouinoBanHs cryaeHTiB / Forms of evaluation:

- ceMecTpoBe olliHOBaHHs / sSemester evaluation:
1. Konmponvua poooma 1/7Test 1: PH 1.1, PH 1.2, PH 2.1 — 20 6anu / 12 6anis
2. Koumponvna poooma 2 /Test 2: PH 1.3, PH 2.1 — 20 6anie / 12 6anis

3. Pecpepam / Course paper: PH 3.1, PH 4.1 — 15 6anis /9 banis

4. ITomoune oyinrosanns / Current evaluation: PH 3.1, PH 4.1 — 5 6anis / 3 6anu

- miazcymkoBe ouinoBanus / final evaluation:

- MakcuMaJbHa KUIBKICTh OaliB sKi MOXYTh OyTH OTpHMaHi CTyaeHTOM / maximum points: 40
0aJiB;
- pe3yJIbTaTH HaBYaHHS sKi OyayTh oliHOBaTUCH / learning outcomes that are evaluated: PH 1.1 —

PH13, PH2.1
- ¢hopma niposezenns / form of holding: mucemoBa dopma / written work.

Buau 3aBnans / types of tasks:

el oA

Kpurepii oninroBanns ex3amenaniiinoi podoru / Criteria for evaluating the examination work

CtpykTypa ek3amMeHaniiiHOI po6oTu Ta KpuTepii ouinoBanns / Structure of
examination work and evaluation criteria:

Teopernune 3anuranns / theoretical task (PH 1.1 — PH 1.2).
Teopernune 3anuranns / theoretical task (PH 1.2 — PH 1.3).

3amaqa / problem (PH 2.1).
3amaua / problem (PH 2.1).




3aBaaHHs Bupa 3aBaanss MaxkcumanbHuii 6ast Bcboro 6adis (BizcoTkin)
(BimcoToK)

3aBnanns 1,2/ |[Teopernune 3anmuTaHHs / no 10 Gais (25 %) 20 6anis (50 %)
Tasks 1,2 theoretical task
3apnanus 3 / 3amaua / problem 9 Ganis (22.5 %) 9 Ganis (22.5 %)
Task 3
Bapnanns 4 / 3amgaqa / problem 11 Ganis (27.5 %) 11 Ganis (27.5 %)
Task 4

Bcenoro / total

40 6anis (100%)

CTyaeHT IONMYyCKAaEeThCS IO €K3aMEHY SKIIO CeMeCTpi HaOpaB He MeHIe HiK 36 OaiiB Ta
OTPHUMaB HE MEHIIIE MiHIMaJIbHOT TOPOTOBOI KIIBKOCTI OaJliB 32 TOTOYHE OI[IHIOBaHHS Ta KOHTPOJIbHI
po6otu / The student is admitted to semester exam if scored at least 36 points and received at least

the minimum threshold number of points for ongoing evaluation and tests.

JI7st oTpUMaHHS 3arajibHOI MO3UTUBHOI OLIIHKY 3 AWCLMILTIHY OIIIHKA 32 ICIUT Mae OyTu He MeHIte 24
oais / For general positive assessment of the course grade for the exam must be at least 24 points.

O 01O N =~ W —

Temn nast pepeparis / Course paper themes

. AJITOPUTMIYHI JIOTIKH.

. luHaMi4HI1 JIOTIKH.

. HemoHOTOHHI JIOTIKH.

. Hewitki siorikwm.

. MOXJTMBICHI JIOTIKH.

. JIeCKpUTITHBHI JIOTIKH.

. [HTYIIIOHICTCHKI JIOTIKH.
. AnreOpaiyHa ceMaHTHKa 1HTYI[IOHICTCHKHUX JIOTIK.
. Pensiiina ceManTuka iHTY{lIOHICTCHKHX JIOTIK.
10. IHTYilIOHICTCHK] CEKBEHI[IIH1 YUCIEHHS.

11. Teopema EpOpana.
12. Metona pe3omtoriif. CTparterii MeToay pe30JIrOITii.

13. Moga noriuHoro nporpamysanHss [Ipouior.
14. Teopema I'eHnieHa mpo enimMiHalliio MEPEeTHUHIB.

15. Cuctemu HaTypaJIbHOTO BUBEICHHS.
16. JliHiiHI TeMIOpasIbHi JOTIKH.

17. Posramy»eHi TeMIOpaJibHi JOTIKH.
18. 3acTocyBaHHS TEMIOPAJIbHUX JIOTIK.
19. 3acTocyBaHHS €IiCTEMIYHHX JIOTIK.
20. Merox Model Checking.

. Meton TLA; Bepudikaist nporpaMmaux cucreM B TLA.
. IIporpamna sorika Xoapa, ii 3aCTOCyBaHHS.

. [Iporpamna norika Z, ii 3acTocyBaHHsI.

. Ilporpamna norika B, 1i 3acTrocyBaHHs.

. Ponb noriku y mo0Gy10B1 HaIHHUX TPOrPAMHUX CUCTEM.

1. Algorithmic logics.

2. Dynamic logic.

3. Non-monotonic logics.
4. Fuzzy logic.

5. Possible logics.




6. Descriptive logics.
7. Intuitionist logics.
8. Algebraic semantics of intuitionistic logics.
9. Relational semantics of intuitionistic logics.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

o

10.
11.

12.

13.
14.
15.
16.

17.
18.
19.
20.
21.
22.

Intuitionist sequential calculus.

Erbran's theorem.

The method of resolutions. Resolution method strategies.
Logic programming language Prologue.

Henzen's theorem on the elimination of intersections.
Natural excretion systems.

Linear temporal logics.

Branched temporal logics.

Application of temporal logics.

Application of epistemic logics.

Model Checking Method.

TLA method; verification of software systems in TLA.
Hoar program logic, its application.

Software logic Z, its application.

Program logic B, its application.

The role of logic in building reliable software systems.

Iuranus Ha icnmut / Exam questions

OcHOBHI MOHATTS Jorikk. CTaHOBJICHHS Ta PO3BUTOK JIOTiKA. OCHOBHI 3aKOHHU TPaIUIIIHHOT

noriku. [ToHSATTS BUCTOBIEHHS, TpeauKaTa. YucneHHs, opMalibHi CHCTEMH.

OCHOBHI IPUHIAITY TTOOYIOBHU KJIACUYHO] JIOTIKH, i1 oOMexxenHs. CemanTuka Tapcbkoro.
[IpoGiema mporpaMHO-OpiEHTOBAHOI epeOya0BU KIACHYHO1 JIOTiKU. OCHOBH1 aClIEKTH
JIOTIiK, OPIEHTOBAHMUX HA JTOCIIKSHHS ITPOTPaM.

[TpuHIMIHM KOMITO3UIIHHO-HOMIHATUBHOTO M1IXOMY.

IHTeHCcioHaNBHI aclleKTH MOHATH, MaTeMaTruuHol jJoriku. KitacoBa Ta iHguBigHa
Haa0CTPAKTHI JIOTIKH, a0CTpaKTHA JIOTiKa MOJieNie cBiTiB. KoMo3uIiitHO-HOMIHATHBHI
noriku (KHJT).

Po3BuTOK nmoHATH JaHOTO Ta QyHKIII. PiBHI po3riany nanux. PiBHi po3risany QyHKIi.
Kommo3wuitii, iX poJib y JIOTiI ¥ IporpaMyBaHHi.

[ToOymoBa 0TIk Ha OCHOBI KOMIO3HIIIIHO-HOMiIHaTUBHOTO Tiaxoay. Cnextp KHIJL
Imenni muoxunu. Oneparrii Hag IM. KBa3ziapui GyHKIII1, TpeaukaTH.

Pi3HOBUAM KBa3iapHUX NpeauKariB. JlyanbHi npenukaTtd. MOHOTOHHI, €KBITOHHI, aHTUTOHHI

MPEINKATH.
[IpeaukarHi koMmo3uIliiHI cucteMu. [Ipomo3uIliitHi KOMITO3HIII1.

Komnozunii KHJI penominatuBHuX piBHIB. PeHoMiHanii. CrienianbHi IpeauKaTu ciadbkoi Ta

CTpPOTroi PIBHOCTI.

Komnozunii KHJI 6e3kBanTOpHO-(QYHKIIIOHATBHUX piBHIB. Cyneprno3uiii. Kommnosuii
cy1abKoi Ta CTPOroi piBHOCTI.

Komnosunii nepmonopsinkosux KHJI. KBantopu, ix Bi1acTuBOCTI.

YucTi nepionopsIKoBi KOMIO3UIIIHHI anreOpH, iX pi3HOBUIH.

Oco0nMBOCTI KBa3iapHUX MPEIUKATIB.

PenominaTuBHi Joriky, ix MmoBu. HopmanbHi popmu; cyoraBronorii. PeHoMiHaTHuBHI
YHUCIICHHS.

PeHomiHaTHBHI JIOTIKH 3 pEANKAaTaMH PIBHOCTI, iX MOBH.

Jloriku 0e3KkBaHTOPHO-(YHKIIIOHALHUX PiBHIB, iX MOBH.

Yucri nepmonopsakosi Heoknacuuni KHJI exBitonnux mpenukaris (HHKJI).
BijiHOIIEHHS HECTIPOCTOBHICHOT'O JIOTTYHOTO HACTIAKY U1 MHOKHUH hopmyn UHKIIL.
[Nepmonopsaxkosi HKJI ¢pyHkIioHanbHO-eKBaLIHHOTO PiBHSL.

I'ine6epriBebki uncnenns nepuonopsaakoux HKJI nosrorotansnux EIl. Teopemu
KOPEKTHOCTI Ta TIOBHOTH.
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24,
25.

26.
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29.
30.
31.
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33.
34.
35.
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37.
38.
39.
40.
41.
42,
43.
44,
45,

46.

47.
48.

49,

50.
51.
52.
53.
54.

2.

Ceksentiitai uncnenns nepmonopsakoBux HKJI ET1. Teopema npo korTpmoseni. Teopemu
KOPEKTHOCTI Ta MIOBHOTH.

CkonemiBchka HOpMabHa ¢popma. EpbpaniBchkuii yHiBepc. Teopema EpOpana.

[Momyk noBenens. Meroa pe3osnroriii Jorik 1-ro nopsaxky. Haiizaransnimmii yHidikarop.
[TpaBuio pe3ororiii.

Yucti nepmonopsakosi KHJI (UKHJI), knacu ix iHTepripeTaniii (cemantuku). R-, P-, T-,
TR-cemanTuku. JlyansHi iHTeprpeTanii, 1yajdbHi CEMAaHTHKH.

Bignomenns noriunoro Hacmiaky P|=IR, P|=T, P|=F, P|=TF, R|=TF. Bignosinni
BIJTHOIIIEHHS JIOTTYHOI €EKBIBAJIEHTHOCTI.

Ocob6nusocri Bigaomens P=IR, P|=T, P|=F, P|=TF, R|=TF, cniBBigHOIIEHHS M)k HUMH.
CemanTuuni BractuBocti UKHJI. Hopmanbhi ¢popmu.

BiHOIIEHHS JOT1YHOTO HACIIIKY B JIOTiIKaX MOHOTOHHHX Ta JIOTIKaX aHTUTOHHUX
MIPEIUKATIB.

BigHomeHHs J0T1YHOTO HACTIAKY 1t MHOXHH dopmyn UKHJIL.

[IpenukaTH-1HAMKATOPY HAIBHOCTI 3HAYCHHS JJIS IPEIMETHHUX iMeH. Eniminalis KBaHTOPIB.
Cexsenmiitai uncnenns YKHJI ans Bignomens P|=IR, P|=T, P|=F, P|=TF, R|=TF. ba3zosi
CEKBEHIIIiHI (HOPMH, YMOBH 3aMKHEHOCTI CEKBECHIIII.

Teopemu po moOya0BY KOHTpMOIeNeH s cekBeHIinauX unciiens YKHJI. Teopemu
KOPEKTHOCTI Ta MOBHOTH.

lepapxiuni HOMiHaTHBHI AaHi, popmu ix momanus. Onepanii vag [HJ]. Onepamis
[Ipenukaru vang IH]] (H-kBasiapHi npeaukarn), ix kommno3uiii. OcoOJMBOCTI KOMIO3HUITIT
kBaHTUiKawii H-kBa3iapHUX IpeauKaris.

Mogu sorik H-kBaziapHUX NMpeauKaris.

Cexsenuiitai yucnenss jorik H-ksasziapuux EIL.

barato3nauni noriku. 3-3Ha4yHa Jjorika JlykaceBuua, criibHa Ta ciabka 3-3Ha4Hi JIOTIKU
Kuini.

bararo3nauni soriku [locra. 4-3Hauna norika bennana.

3B'130K JIOTIK 2-3Ha4yHUX T-TIpeaunKariB, 2-3HayHUX P-mipenukaTiB Ta 3-3HAYHHUX JIOTIK.
[3omopdism npeaukatanx anredp. OcobimBa poik criibHOI Joriku KitiHi cepen 3-3HauHUX
JIOTIK.

3B'130K JIOTiK 2-3HauHUX R-mpeaukartis, 3-3Haunux T-npeaukartis, 3-3HauyHNX P-nipenukaris
Ta 4-3HayHuX Jorik. OcobnuBa poib joriku bennana cepen 4-3HauHUX JIOTIK.

AneruyHi MonanbHi noriku. CUHTaKkcuC MOBH, pendiiiina cemanTuka. Cuctemu T, B, S4,
S5.

TemmnopanbHi joriku. CHHTaKCHUC MOBH, pelisilliiHa CEeMaHTHKa. AKCIOMAaTH4HI CUCTEMHU.
PizHOBHIM TEMMIOpaIbHUX JIOTIK. 3aCTOCYBaHHSI TEMITOPaIbHUX JIOTIK.

Enictemiuni jgoriku. CHHTaKCHC MOBH, pelisliiiiHa CEMaHTHKa, aKCIOMAaTUYH1 CUCTEMHU.
3acToCyBaHHsI €MICTEMIYHUX JIOTIK.

Komnosuniitno-nominatuHi MoganbHi jgoriku. KHMC. TpaH3uiiitai MogansHi CUCTEMH.
PiznoBunu TMC. 3araneHi, TemnopainsHi, MyinbTuMoganbHi TMC. MMC enicreMiuyHOTo
TUTTY.

Bzaemogis moganpanx komnosumiit TMC i3 peHoMiHanisiMu Ta kBantopamu ans TMJI ta
s TMUJI EI.

BigHomeHHs TOT1YHOr0 HACHIIKY JUIsl MHOKUH crierudikoBaHux craHamu popmyn TMIL
BrnacTtuBocTi eniMiHalii MOJaJIbHOCTEH JIsl pI3HUX THUIIB BIAHOIIEHb JOCSKHOCTI.
Ceksentiitai unciaenns TMJL. YMoBH 3aMKHEHOCTI CEKBEHII1H, 0a30B1 CEKBEHI1HH1 (OpMHU.
CekseHtliitHi ¢popmu eniMiHaIlii MOJIaTBFHOCTEN AJIsl PI3HUX TUIIIB BiTHOMIEHB JOCSKHOCTI.
Teopema mpo KoOHTpMOEN IS CeKBeHIIHHUX unciaeHb TMJL. Teopemu KOpeKTHOCTI i
MOBHOTH.

Basic concepts of logic. Formation and development of logic. Basic laws of traditional
logic. The concept of expression, predicate. Numbers, formal systems.

Basic principles of construction of classical logic, its limitations. Tarsky semantics.



12.

13.
14,
15.
16.
17.
18.
19.
20.
21.
22,

23.

24,
25.

26.

217,

28.

29.
30.

31.

The problem of program-oriented restructuring of classical logic. The main aspects of logic
focused on the study of programs.

Principles of compositional-nominative approach.

Intentional aspects of the concepts of mathematical logic. Class and individual supra-
abstract logics, abstract logic of world models. Compositional-nominative logics (CNL).

Development of concepts and functions. Data review levels. Levels of consideration of the
function. Compositions, their role in logic and programming.

Construction of logics based on compositional-nominative approach. CNL spectrum.
Nominal sets. NS operations. Quasi-functions, predicates.

Varieties of quasi-predicates. Dual predicates. Monotonic, equitonic, antitonic predicates.
Predicate composite systems. Propositional compositions.

Compositions of renominative levels CNL. Denominations. Special predicates of weak and
strict equality.

Compositions of quantifier-functional levels CNL. Superpositions. Compositions of weak
and strict equality.

Compositions of first-order CNL. Quantifiers, their properties.

Pure first-order compositional algebras, their varieties.

Features of quasi-predicates.

Renomative logics, their languages. Normal forms; subtautology. Renomative calculus.
Renomative logics with predicates of equality, their language.

Logics of quantifier-functional levels, their languages.

Pure first-order neoclassical CNL equiton predicates (CNCL).

The relation of irrefutable logical consequence for sets of formulas of CNCL.

Primary NCL functional-equatorial level.

Hilbert calculus of first-order NCLs of full-total EPs. Correctness and completeness
theorems.

Sequential calculus of first-order NCL EP. Countermodel theorem. Correctness and
completeness theorems.

Skolem's normal form. Erbranov University. Erbran's theorem.

Search for evidence. 1st order logic resolution method. The most common unifier. Rule of
resolutions.

Pure first-order KNL (CHKNL), classes of their interpretations (semantics). R-, P-, T-, TR-
semantics. Dual interpretations, dual semantics.

The relation of the logical consequence P | = IR, P |=T,P|=F, P|=TF R | =TF.
Corresponding relations of logical equivalence.

Features of the relations P | = IR, P | =T, P | =F, P | = TF, R | = TF, the relationship
between them.

Semantic properties of PCNL. Normal forms.

The relation of logical consequence in the logics of monotonic and the logics of antitonic
predicates.

The relation of logical consequence for sets of formulas PCNL.



32,

33.

34,

35.

36.

37.
38.
39.
40.
41.

42.

43.
44,
45,
46.

47.
48.
49.

50.
51,
92.
53.
o4,

Predicates-indicators of the presence of meaning for subject names. Elimination of
quantifiers.

Sequential calculus of PCNL for the relations P | = IR, P |=T,P|=F,P|=TF, R|=TF.
Basic sequence forms, conditions of sequence closure.

Theorems on the construction of countermodels for sequential numbers PCNL. Correctness
and completeness theorems.

Hierarchical nominative data, forms of their presentation. Operations on the HND.
Operation of renomination, its standard form.

Predicates over HND (H-quasi-predicates), their compositions. Features of the composition
of quantification of H-quasi-predicates.

Languages of logic of H-quasi-predicates.

Sequential calculus of logics of H-quasi-EP.

Multivalued logic. Lukasevich's 3-valued logic, Kleene's strong and weak 3-valued logic.
Multivalued logic of Post. 4-valued logic of Belnap.

Relationship of logics of 2-valued T-predicates, 2-valued P-predicates and 3-valued logics.
Isomorphism of predicate algebras. The special role of Kleene's strong logic among 3-valued
logics.

Relationship of logics of 2-valued R-predicates, 3-valued T-predicates, 3-valued P-
predicates and 4-valued logics. The special role of Belnap logic among 4-valued logics.

Aletic modal logics. Language syntax, relational semantics. Systems T, B, S4, S5.
Temporal logics. Language syntax, relational semantics. Axiomatic systems.
Varieties of temporal logics. Application of temporal logics.

Epistemic logics. Language syntax, relational semantics, axiomatic systems. Application of
epistemic logics.

Compositional-nominative modal logics. CNML. Transitional modal systems.
Varieties of TMS. General, temporal, multimodal TMS. MMS of epistemic type.

Interaction of modal compositions of TMS with renominations and quantifiers for TML and
for TML EP.

The relation of logical consequence for sets of state-specified formulas of TML.
Properties of elimination of modalities for different types of reachability relations.
Sequential calculations of TML. Sequence closure conditions, basic sequence forms.
Sequential forms of elimination of modalities for differencex types of reach ratios.

Countermodel theorem for TML sequence numbers. Theorems of correctness and
completeness.



7.2 Opranizauisi OiHIOBaHHS:

Tepminu npoBeneHHst popm OLIHIOBAHHS
1. Koumponvna poboma 1: 0o 8 muoicns cemecmpy.
2. Konmpoavna poboma 2: 0o 14 muoicns cemecmpy.
3. 3axucm pegpepamy: 0o 14 muoicns cemecmpy.
4. [Tomoune oyiHIOBAHHA. NPOMSALOM CeMeCmpY.

CrymeHT Mae TpaBO Ha OJIHE TMEPECKIalaHHs KOHTPOJBHOI POOOTH 13 MOMKIHUBICTIO
OTPUMaHHS MaKCUMaJIbHO 16 OaniB 3a KoxHY. TepMiH nepeckiaaHHs BU3HAYAE€THCS BUKIIATa4EM.
3a BIICYTHOCTI CTyAEHTa 3 MOBaXHUX NpuuuH nepe3gada KP 37iificHIOEThCS BIAMOBITHO 110
«[Tono>xeHHS PO OpraHi3allifo OCBITHHOTO MPOIECY».

7.3 llIkaja BigmoBigHoCTi OLIHOK

Bigminno / Excellent 90-100
Joope / Good 75-89
3anosinbHo / Satisfactory 60-74
He3anosinbno / Fail 0-59




8. CTpykTypa HaBYaJIbLHOI AucuMIIiHU. TeMaTHUHU MIaH JeKuii

Ne
JIEKI]
i

HasBa nexuii

KinpkicTb rogun

Jlex
-1l

Komn-
CYIBT

Cam.
p-Ta

Part

Yacmuna 1. Komno3uuiiiHo-HOMiHATHBHI JOriKM KBa3iapHUX NpeInKaTiB

1. Compositional-nominative logics of quasiary predicates

Tema 1. [IpyHIUITN KOMITO3UI[IHHO-HOMIHATUBHOTO MiX0MY

Theme 1. Principles of compositional-nominative approach

Camocriiina podoTa: AHai3 MPUHIHNIIIB TOOYTOBH KIIACHYHOT JIOTIKH.
[Ipuknanm po3mpeHs KIACUYHOT JIOTIKH.

Independent work: Analysis of the principles of classical logic construction.
Examples of classical logic extensions.

Tema 2. CieKTp KOMITO3HITITHO-HOMIHATUBHUX JIOT1K

Theme 2. Spectrum of compositional-nominative logics

CamocrTiiina po6oTa: YTOUYHEHHsI OCHOBHHUX aCIIEKTiB JIOTiK, OPiEHTOBAaHUX
Ha JIOCJIDKSHHS TTporpam, Ha 6a3i po3risay OCHOBHUX KOHCTPYKIIIH
MOB TIPOTpaMyBaHHS Ta iX (popmarmizarii.

Independent work: Clarification of the main aspects of logic, focused on the
study of programs, based on the consideration of the basic
constructions of programming languages and their formalization.

Tema 3. [IpenukaTHi KOMITO3UTIiITHI cHCTEMHI

Theme 3. Predicate composite systems

Camocriiina pooora: Knacudikariist kommo3uttiii. BmactuBocTi morik
MIPOTO3UINIITHOTO Ta HOMIHATUBHUX PiBHIB.  JloTiku JOKaIBHO-
€KBITOHHUX, €KBICYMiCHUX, JIOKaJIbHO-EKBICYMICHUX MPEAUKATIB.

Independent work: Classification of compositions. Properties of logic of
propositional and nominative levels. Logics of locally-equiton, equi-
compatible, locally-equi-compatible predicates.

Tema 4. PenominatusHi sioriku. PHJI 3 npeaukatamu ciaOkoi piBHOCTI Ta
ctporoi piBHOCTi. Jloriku 6€3KBaHTOPHO-(PYHKIIOHAEHUX PiBHIB

Theme 4. Renomative logics. RNL with predicates of weak equality and
strict equality. Logics of quantifierless-functional levels

Camocriiina po6ora: [Tpono3uiiiiti yrcieHHs. PeHOMIHATHBHI YUCIICHHS.
I[OBGZ[CHHH ix KOpeKTHOCTi Ta IIOBHOTH.

Independent work: Propositional calculus. Renomative calculus. Proving
correctness and completeness of calculus.

Tema 5. [lepmonopsiaxosi Heoknacuuni KHJI ekBiTOHHUX TpeauKaTiB.

Theme 5. First-order neoclassical CNL equiton predicates.

Camocriiina po6ora: OOMexeHe MO/ICTIOBaHHS HEOKIIACHYHOI JIOTiKU B
KJIACUYHIN. B1acTHBOCTI BiTHOIIICHHS JIOTIYHOTO HACIIKY JIJIst
MHOXHH (opmyJ1. CeMaHTHYHI BIACTUBOCTI JIOTIK (PYHKIIOHAIBHUX
PiBHIB.

Independent work: Limited modeling of neoclassical logic in classical.
Properties of the relation of logical consequence for sets of
formulas. Semantic properties of functional level logics.

Tema 6. Yucri neprmonopsiakosi KHJI (UKHJI); kiacwu ix iHTepriperamiii

gCCMaHTI/IKI/I). BitHOIIEH S TOTYHOr0 HACTIAKY =1, T1=T, 126 T|=1e,
|=1e

Theme 6. Pure first-order CNL (PCNL); classes of their interpretations
(semantics). The relation of the logical consequence "|=r, "|=1, P|=e,
(SR

Camocriiina po6oTa: BiacTuBOCTI BiTHOIIEHb JIOTIYHOTO TOPSIIKY.
JocnipkeHHs TPUHIMIIB X TOOYA0BH.

Independent work: Properties of relations of logical order. Research of
principles of their construction.




Tema 7. Cemantuusni BiaactuBocTi YKHJI. BigHomeHHs TOTiYHOTO HACTIAKY
B JIOTiKaX MOHOTOHHHX Ta JIOTIKaX aHTUTOHHUX TPEIAKATIB

Theme 7. Semantic properties of PCNL. The relation of logical consequence
in monotonic logics and antitonic predicate logics

7 | Camocriiina po6ora: CeMaHTHYHI BJACTHBOCTI JIOTIK YaCTKOBHX 2
OJHO3HAYHUX, TOTAJIPHUX HCOJHO3HAYHUX Td YaCTKOBHUX
HEOAHO3HAYHUX KBa3iapHI/IX HpeI[I/IKaTiB.

Independent work: Semantic properties of logics of partial unambiguous,
total ambiguous and partial ambiguous quasi-predicates.

Tema 8. BinHomeHHs TOTiYHOTO HACTIAKY 1t MHOKUH Gopmyn UKHIL
BrnactuBocTi enimiHalii KBaHTOPIB

Theme 8. The relation of logical consequence for sets of formulas for PCNL.
Quantization elimination properties

Camocriiina po6oTa: BiacTuBOCTI BiTHOIIIEHB JIOTIYHOTO HACIAKY Ta
JIOT14HOI eKBIBAJIEHTHOCTI B Pi3HUX CeMaHTHKax. BrnactuBocTi
BiJTHOIIIEHB JIOTIYHOTO HACTIAKY JUIT MHOYKHH (OPMYIL.

Independent work: Properties of the relations of logical consequence and
logical equivalence in different semantics. Properties of logical
consequence relations for sets of formulae.

KonTponbHa pobora Ne 2 1

Bceroro 3a gvactrHoO 1 16

Yacmuna 2. Jloriku Haj iepapxiunumu nanumu. barato3snausi Joriku.

MopanbHi Ta TeMnopaJjibHi Joriku. MoaajibHi JIOTiKM KBa3iapHUX NpeJuKATIB

Part 2. Logic over hierarchical data. Multiple-valued logic. Modal and temporal logics.
Modal logics of quasi-predicates

Tema 9. Jloriku Hax iepapXiYHUMU HOMIHATUBHUMU NaHuMH. Oneparii Haja
IH/I. H-xBaziapHi mpenukaty, ix kommosutiii. MoBu norik H-
KBa3iapHHUX MPEIUKATIB

Theme 9. Logics over hierarchical nominative data. Operations on the HND.
H-quasi-predicates, their compositions. Logic languages of H-
quasiary predicates 4

CamocrTiiina po6oTa: BiracTiBOCTI iepapXidHUX HOMIHATUBHHUX JaHHX.
KopekTHICTh Ta MOBHOTA CEKBEHI[IHHUX YHUCIICHD JIOTIK €KBITOHHUX
H-kBaziapHuX mpenuKaris.

Independent work: Properties of hierarchical nominative data. Correctness
and completeness of sequential calculus of logics of equiton H-
quasiary predicates.

Tema 10. 3-3nauni noriku JlykaceBnya Ta Kinini, 4-3HauHa sorika bennana.
Bararto3HauHi J0riky Ta 2-3Ha4Hl KOMIIO3ULIMHO-HOMIHATHUBHI
JIOTIKH

Theme 10. 3-valued logics of Lukasevich and Kleene, 4-digit logic of
Belnap. Multivalued logics and 2-valued compositional-nominative
logics

Camocriiina po6ora: bararo3nauni jioriku [locta. Heuitki joriku.

10 JoBenenns i3omopdizmy kommno3umiitHux anredp: bennama ta 2
YaCTKOBHMX HEOJHO3HAYHMX 2-TIpeuKaTiB; KiliHi Ta 4aCTKOBHX
OJIHO3HAYHUX 2-TIPEIUKATIB 1 TOTAJIbHUX HEOJAHO3HAYHUX 2-
MPEINKATIB.

Independent work: Multivalued logics of the Post. Fuzzy logic. Proof of the
isomorphism of composite algebras: Belnap and partial ambiguous
2-predicates; Wedges and partial unambiguous 2-predicates and
total ambiguous 2-predicates.

Tema 11. Tpanuniiini MogaibHi Joriky. TeMnopanbHi JIOTiKH, 1X
3acrocyBanHs. JliniiiHi TJI, posranyxeni TJI. Emicremiuni norikwu,
ix 3acTocyBaHHS

Theme 11. Traditional modal logics. Temporal logics, their application.

11




Linear TL, branched TL. Epistemic logics, their application
Camocriiina po6oTta: 3acTocyBaHHS TEMIOPATLHUX JIOTIK IS crieTudikarii
Ta Bepudikaiii mporpam. Merox Model Checking. 3actocyBanHs
eMiCTEMIYHUX JIOTIK.
Independent work: Application of temporal logics for program specification
and verification. Method Model Checking. Application of epistemic
logics.

12

Tema 12. KoMmo3uiliiiHo-HOMiHATUBHI MOAAJIbHI JIOTIKH KBa3iapHUX
npeauKaTiB. TpaH3uIliiiHI MOIaIbHI CUCTEMH, 1X PIZHOBUIN

Theme 12. Compositional-nominative modal logics of quasiary predicates.
Transitional modal systems, their varieties

Camocriiina po6orta: Tpan3suniiini cucremu. Jloriuni 3aco0u o aHHs
TIePEXOIiB.

Independent work: Transition systems. Logical means of representing
transitions.

13

Tema 13. B3aeMo/iiss MOJAIbHUX KOMITO3UIIIH 13 pEHOMIHAIISIMU Ta
KBaHTOpaMH{ BiqHOIIEHHS JOT1YHOTO HACTIAKY JJIST MHOXKHH
cnenugikoBaHuxX ctanamu Gopmyn. EniMiHalis MoganpHOCTEH [ist
PI3HUX THITIB BiJIHOLICHB JTOCSHKHOCTI

Theme 13. Interaction of modal compositions with renominations and

quantifiers The relation of logical consequence for sets of formulas
specified by states. Elimination of modalities for different types of
reach ratios

Camocriiina po6ora: Brnactuocti TMC peHOMIHATUBHOTO Ta

nepuonopsiakoBux piBHiB. Temmnopansai TMC (TMMC),
mynbTuMoabHI TMC (MMC). MMC enicTeMigyHOTO THILY,
3aransHi TMC.

Independent work: Properties of TMS of renominative and first-order

levels. Temporal TMS (TTMS), multimodal TMS (MTMS). MMS
of epistemic type, general TMS.

14

Tema 14. CexBeHIIiHHI YNCIEHHS MOJANBHUX JIOTIK KBa3iapHUX MPEIUKATIB
YMOBHU 3aMKHEHOCTI CEKBEHIIi1, 0a30B1 CEKBEHIIIHHI opMHu.
Teopemu mpo koHTpMO e, TeopeMu KOPEKTHOCTI Ta IOBHOTH.
Theme 14. Sequential calculus of modal logics of quasi-predicates Closed
formula conditions, basic sequence forms. Theorems of
countermodels. Correctness and completeness theorems.
CamocrTiiina po6oTa: J[oBeleHHS TeOpeM KOPEKTHOCTI Ta IOBHOTH
cekBeHIiHHNX yncineHb TMJI ekBiTOHHUX TpeanKaTiB. MeTon
CUCTEM MOACJIIBHUX MHOXHH.
Independent work: Proof of the theorems of correctness and completeness
of TML sequential calculae of equiton predicates. Method of
systems of model sets.

15

Tema 15. Jlorika Ta moOymoBa mporpamMHux cucreM. [IporpamHa jorika
Xoapa, nporpamHi joriku Z Ta B, ix 3actocy Bauus. Meroa Model
Checking

Theme 15. Logic and construction of software systems. Hoar program logic,
Z and B program logics, their application. Model Checking method

CamocrTiiina po6oTa: 3acTocyBaHHS JIOTIK y 1100y 10Bi iHpOpMaLiHHUX Ta
MIporpaMHux CUCTEM. HporpaMHa JIOT1Ka Xoapa; 34CTOCYBAHHA
noriku Xoapa Juis crierdikarii Ta Bepudikailii mporpam.
IIporpamna norika Z, ii 3actocyBanus. [Iporpamua norika B, 1i
34CTOCYBAaHHA.

Independent work: Application of logic withi program systems
development. Hoare's program logic; application of Hoare logic for
program specification and verification. Z program logic, its
application. B program logic, its application.

Konrtponbna pobora Ne 2




Bcboro 3a 4aCTHHOIO 2 22 46
Koncynpramis
BCbOI'O 38 110

3araasnuii 06csir 150 200., B Tomy umcii:

Jlekuiit — 38 200.
Koncynpranii — 2 200.
Camocriitaa po6ora - 110 200.
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