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1. Mera AUCHMILIIHM JaTU CyYacHI 3HAHHS NPO MAaTeMAaTHYHI OCHOBU Ta TEXHOJIOTii MOOYIOBH
QITOPUTMIB Ta CTBOPEHHS Ha 1X OCHOBI MPOTPAMHUX CHCTEM, PO3BHUHYTHU 3JaTHOCTI (popMystoBaTH
HAyKOBY NIpoOjeMy Ta poOoui rinoTe3n Ha OCHOBI ITMOOKOTO OCMHCICHHS HAasBHHUX 1 CTBOPEHHS
HOBUX IIUTICHUX 3HaHb, a TaKOX MpoQeciiHOl MpaKTUKHU, PO3BUBATH W peai3oBYyBaTH HOBI
KOHKYPEHTO3/IaTHi i7iei B raiy3i iHhopMaIliifHUX TEeXHOJIOTIH.

/

Discipline aim. The aim of the discipline is to provide up-to-date knowledge of mathematical
foundations and technologies of algorithm construction and creation on their basis of software
systems, to develop ability to formulate scientific problem and working hypotheses on the basis of
deep understanding of existing and creation of new holistic knowledge, as well as professional
practice, to develop and implement new competitive ideas in the field of information technology.

2. Ilomepenni BUMOTH 10 ONaHYBaHHS 260 BUOOPY HABYAJIBHOI AU CHUTLIiHN /
Preliminary demands to master or choice of the course discipline:

1. 3wamu: ocHOBHI Meronu TOOYAOBM alrOpUTMIB, CIOCOOM iX peanizamii, cydacHi 3acoOu
pO3poOKH Ta aHaII3y MPOTPAMHHUX CHUCTEM.

2.  Bmimu: po3poOnsTH, aHaJIi3yBaTH Ta 3aCTOCOBYBATH IPOTPaMHI CHUCTEMM IJIsi PO3B’SI3aHHS
3aBIaHb Ta MPUKIJIAJTHUX 33/1a4, BAKOPUCTOBYIOUH CYy4acHI METOAM PO3POOKH Iporpam.
/

1. To know: basic methods of algorithm construction, methods of algorithm implementation,

modern tools for software systems development and analysis.

2. To be able to: develop, analyze and apply software systems to solve problems and applied tasks
using modern software development methods.

3. AHoTanisi HaBYaJbHOI Aucuuninm / Synopsis of the course:

Juctumuiina «MaTeMaTH4Hi OCHOBH Ta TEXHOJIOTii CTBOPEHHS IPOTPAaMHHUX CHCTEM Ta
QITOPUTMIB» HAJCXKHUTh 10 TEpeNTiKy OO0OB’S3KOBHX HABYAJBHHMX JUCIMIUIIH. BoHa 3abe3meuye
npodeciifHuil PO3BUTOK aclipaHTa, CIpsAMOBaHA Ha (OPMYBAaHHS TEOPETUYHHUX OCHOB Ta HOBITHIX
TEXHOJIOTI  PO3pOOKM TPOTrpaMHUX CHCTEM, 30KpPEMa, PO3YMIHHS METOJIB I1X MOJIEITIOBAHHSI,
cneun¢ikanii Ta Bepu@ikauii Ha OCHOBI JOTiKO-aIreOpaiyHOro MiJIXOAY, @ TAKOX BMIHHS
BHKOPHCTOBYBATH CYYacHI 3acO0M MIATPUMKH DPO3pOOKH iH(OpMAIiMHMX CHUCTEM, 3aCHOBaHI Ha
MPOTPaMHHUX JIOTIKaX.

/

The discipline "Mathematical foundations and technologies of development of software
systems and algorithms™ belongs to the list of mandatory discipline. It provides the professional
development of the PhD students, aimed at the formation of theoretical foundations and the latest
technologies of software systems development, in particular, understanding of methods of their
modelling, specification and verification on the basis of logic-algebraic approach, as well as ability
to use modern tools of development of information systems based on program logic.

4. 3apaannsa (HaBuajabHi mimi) / Objectives of study: HaOyTrs 3HaHB, yMiHB Ta HaBHYOK
(KOMIIETeHTHOCTEH ) Ha PiBHI HOBITHIX JOCATHEHB y NIPOrpaMyBaHHi, BIAMOBIIHO HAYKOBO-OCBITHBOT
kBamidikaiii «/{okrop ¢imocodii». 3okpema, po3BUBATH:
® 3JATHICTH MPOBEICHHS AOCITIKEHb Ha BIAMOBITHOMY PiBHI;
® 3JIaTHICTb JI0 OUIYKY, 00poOJIeHHS Ta aHami3y iH(opMallii 3 pi3HUX JDKEpET,
® 3JaTHICTh [0 TNOOYJOBM TIIYMauHO-IHTEPIPETATUBHUX CXEM PO3BHHEHHS OKpPEMHX
HaNpsSMKIB JOCHIHKEHb 3 BUKOPHCTAHHIM ICHYIOUMX Ta BJIACHUX TEOPETHUYHUX MOZENeH 1
METO/IB, IO Tepeadavae riImOOKe MePEOCMUCIICHHS] HassBHUX Ta CTBOPEHHS HOBHX ITUTICHUX
3HaHb;
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3/IaTHICTh 0 BUKOPHCTAHHS OCHOB MPHUKJIAHOT MATEMATHKH K B TUIaHI TEOPETUYHHUX 3aCajl
MMOCTAaHOBKHM 3a/1ad 1 TOOYJAOBHM METOIB I1X IOCHIIKEHHS, TaK 1 B IUIaHI YHUCJICHHHUX
MPAaKTUYHMUX 3aCTOCYBAHb 1 IHTEpPIIPETallii pe3yJbTaTiB.

3IaTHICTh OIIHIOBAaTH HOBI NMPUKIIAJIHI aCNEKTH BUKOHAHUX JIOCITI/DKEHb 1 BUKOHYBAaTH iX
MOJKJTUBY aJaNTaIliio JJIs OIATBIIOTO PO3BUTKY B IPHKJIATHOMY HAIPSMKY.

/

Obijectives (learning objectives): acquiring knowledge, skills and competences at the level of

the latest achievements in programming, according to the scientific and educational qualification of
“Doctor of Philosophy”. In particular, to develop:

the ability to conduct research at an appropriate level,

ability to search, process and analyze information from various sources;

the ability to construct explicative and interpretative schemes for the development of
particular areas of research using existing and own theoretical models and methods, which
implies a deep rethinking of existing and creation of new holistic knowledge;

ability to use the foundations of applied mathematics both in terms of theoretical principles
of problem formulation and construction of methods of their study, and in terms of numerous
practical applications and interpretation of results.

the ability to evaluate new applied aspects of the investigation performed and to adapt them
to further developments in the applied field.

5. Pe3yJbTaTH HaBYaHHsA 32 AucuuiLiinoo / Results of learning:

Pe3yabrat HaBuanus (PH) ®opmu (Ta/ado MeToau oniHIOBAHHS Bixcorox y
(1. 3naru; 2. BMiTH; 3. KOMYHikauisi; 4. aBTOHOMHiCTH Ta MeToaH i Ta MOPOroOBHA mizcymKoniii
BiMoOBiIaabHICTH) TeXHOJIOTii) KpuTepii omiH 3
BUKJAAAHHA i | ouiHIOBaHHA (3a .
Kog Pe3yabTaT HaBYaHHS . . JUCUMILTIHT
HABYAHHA HeoOXigHOoCTI)
3HaTH OCHOBHI MeToau (opmaiisariii aaropuTMiB Ta
NpOrpaMHUX  cHUCTeM  (Teopis  OGYHCIIOBAHOCTI,
nporpaMHi anredpu, MOBU crienu@ikariiii, mporpaMHi
JIOTIKH).
PH1.1 |/
To know the basic methods of construction of
algorithms and software systems (computability theory,
program algebras, specification languages, program Konmponsa .
logics). poboma 1 (60% 20%
3HaTH OCHOBHI CTPYKTYpH JaHUX, (QYHKIIT Ta NpAGUTOIIUX
KOMITO3UIIil, SIKi BUKOPUCTOBYIOTHCS B MOBaX PO3POOKH sionosioe)
MPOTPAMHUX CHUCTEM . efsamen, axmushd
PH12 I/ Jlexyisl po5oma.ya AeKYIL,
To know the basic data structures, functions, and Lectures yen 6”);’06’01/
compositions that are used in software development Test 1 (60% correct
languages answer§),_
3HaTH METOJIU TIOCTiTOBHOTO YTOYHEHHS IIPOTpam exam, activity
during lectures, oral
PH 13 ! . . answers
™ |To know the methods of sequential refinement of
programs
3HaTH METOM JOBEICHHS IIPaBUIBHOCTI MOOYI0BU 20%
porpam
PH1.4 |/
To know the methods of proving the correctness of
program construction
Bwmitu 3aCTOCOBYBATH  METOIH bopmanizarii Jlexyis, Konmponsha
PH 2.1 | MPeAMETHOT obacti camocmitina poboma 2 (60% 20%
/ ) o pobomal NpABUTbHUX
To be able to apply domain formalization methods Lectures, gionogioeii),
PH22 |Bwmitn anamisyBaté (QyHKIIOHAIBHI BHMOTH  JIO Individual €eK3aMeH, 3axXucm 20%
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nporpaMHux CUCTEM

To be able to analyze functional requirements for
software systems

work

npoexkmy,
6UKOHAHHA
3a60aHb, 6UHECEeHUX
HA CAMOCMITIHY
pobomyl
Test 2 (60% correct
answers),
exam, project
defense,
accomplishment of
tasks assigned to
Individual work

PH23

BwMmit 3acTocoByBaTH INporpaMHi 3acoOM pO3pOOKH
CUCTEM

/

To be able to use systems development tools

PH3.1

OOrpyHTOBYBaTH BJACHMHA TOTJSAA Ha  3amady,
CHiHKYBaTI/IC}I 3 KOJICTaMU 3 IMTaHb IPOCKTYBAHHA Ta
PO3pOOKH TIporpam, CKJIATaTH MMChMOBI 3BITH

/

To be able to justify own view of the problem,
communicate with colleagues in the design and
development of programs, prepare written reports

PH4.1

JleMOHCTpalliss ~ aBTOPUTETHOCTI,  IHHOBALIHHICTB,
BHUCOKHI CTYHiHb CaMOCTIHOCTi, aKaJeMidyHa Ta
npodeciitHa T0OpPOYECHICTh, MOCIIJOBHA BiJIaHICTh
PO3BUTKY HOBHX 1JIeii a0 MpoleciB y NepeaoBuX
KOHTEKCTaX MpodeciifHol Ta HAyKOBOI MisIIBHOCTI.

/

Demonstration of authority, innovativeness, high
degree of independence, academic and professional
integrity, consistent dedication to the development of
new ideas or processes in advanced contexts of
professional and scientific activity.

PH4.2

BinnoBigaibHO CTaBUTHCSA 10 BUKOHYBaHHX pOOIT,
HECTH BiJNOBIAAJIBHICTD 3a 1X SIKICTh

/

Responsibly treat the works performed, be responsible
for their quality

Camocmitina

pobomal
Individual

work

3axucm npoexmyl
project defense,

5%

5%

5%

5%

6. CniBBiZHOLICHHS pe3yJbTATIB HABYAHHA IMCHMILUIIHM i3 NPOrpaMHMMH Ppe3yJbTaTaAMH
naBuanus / Correspondense between learning results and program study results

IIporpamHi pe3yabTaTn
HABYaHHA

Pesynbratn HaBYaHHS

JUCIHUILTIHT

PH11

PH1.2

PH 1.3

PH14

PH 2.1
PH 2.2
PH 2.3
PH 3.1

PH4.1

PH 4.2

(3 onucy ocgimuboi npozpamu,)

[MPH-2. 3natu npuHinunu ¢iHaHCYBaHHS HAyKOBO-
JIOCJTIITHOT pOOOTH Ta CTPYKTYPY KOIITOPHUCIB Ha il
BUKOHAHHS,
oTpuMaHHS (iHAHCYBaHHS, 3BITHY JJOKYMEHTAIIIIO

/

To know the principles of research funding and structure
of estimates for its implementation, ability to prepare a
request for funding, reporting documentation

BMIHHA TIATOTYBaTH  3amuT Ha
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[TPH-3. YMITH 3 HOBUX IOCHITHULBKUAX ITO3UIINA
dopmymoBaTH  3arajibHy METOOJOTiuHy 0asy
BJIACHOTO HayKOBOTO JTOCITIJKEHHS,
YCBIIOMIIIOBaTH HOTO  aKTyalbHICTh, METYy 1
3HAYCHHsI JUISI PO3BUTKY IHIIWX Taly3ed HayKH,
CYCHUIBHO-TIONIITUYHOTO, EKOHOMIYHOTO KHTTS. + |+ |+
/
To be able to formulate a common methodological basis
of their own scientific research from new research
positions, to be aware of its relevance, purpose and
importance for the development of other branches of
science, socio-political, economic life.

[IPH-4. AmnamizyBaT HayKOBI Tmpaii B ranys3i

iH(pOopManiifHuX TEXHOJIOT1H, BUSIBIISIIOUU
JTUCKYCIMHI Ta MaJIo TOCIIPKEeHI TUTaHHS.
/ + +

To analyze scientific works in the field of information
technologies, revealing debatable and weakly researched
guestions

[TPH-7. OmuiHroBaty, kinacudikyBaTu 1
oOrpyHTOBYBaTH BHOIp MeTOAiB  (hopMyBaHHA
BUMOT /IO TIPUKJIATHOI MaTeMaTHKu, (HopMyTtoBaTH
BUMOTI'H.

/

To evaluate, classify and justify the choice of methods
for forming requirements for applied mathematics,
formulate requirements

[IPH-10. JlemoHCTpyBaTH pe3yabTaTd HAyKOBOI
pob6oTH, mUcaTH Mpe3eHTaIlli, 3BiTH, HAYKOB1 CTATTI
3a pe3ylibTaTaMi BUKOHAHOI pOOOTH.

/ + |+ |+
To demonstrate the results of scientific work, write
presentations, reports, scientific articles on the results of
the work performed.

7. Cxema ¢popMyBaHHS OLIHKH.
7.1. ®opMu OLiIHIOBAHHS 3100yBa4iB OCBITHHO-HAYKOBOI'0 CTYIEHS
- ONIHIOBAHHS BIIPOJ0BK HABYAJIBLHOI0 Nepioay:
1. Akmusna poboma na nexyii, ycui sionosi: PH1.1, PH1.2, PH1.3, PH1.4— 5 Ganis/3 6anu;
2. BuxonauHs 3a80amsb, uHeceHux Ha camocmiuny pooomy: PH2.1, PH2.2 — 5 6anis/3 Ganu;
3. Koumponvua poboma 1: PH1.1, PH1.2, PH2.1, PH2.2 — 15 6anis/9 Gauis;
4. Konmponvua poooma 2: PH1.3, PH1.4, PH2.1, PH2.2 — 15 6anis/9 Gauis;
6. 3axucm npoexmy: PH2.1, PH2.2, PH2.3, PH3.1, PH4.1, PH4.2, — 20 Ganis/12 6anis;
- MiICyMKOBE OLiIHIOBAHHSA: €K3aMEH.
- MAKCUMANbHA KilbKICMb 0anie saKi moxcyms oymu ompumani: 40 O6ais;
- pe3yibmamu Hasuyauusa ki 0yoyms oyinoeamucs: PH1.1, PH1.2, PH1.3, PH1.4;
- popma npoeederns i 6uou 3a60aHb: TTMCbMOBA poOOTA.

Jns 3m00yBaviB OCBITHBO-HAYKOBOTO CTYIEHS, SIKI HAOpaJli CyMapHO MEHIITy KUIbKICTh OajtiB HIK
KpumuuHo-po3paxyrxosuti minivym — 20 oanie Iyt ofepKaHHsI ICTIUTY 3a PIlieHHsIM Kadepy He TOITyCTHTH
70 CKJIAJaHHs iICIIUTY 13 PEKOMEHIALIIEIO 3/1aTH KOHTPOJIbHI POOOTH Ta 3aXUCTUTHU IMPOEKT O MOBTOPHOTO
CKJIAJIAHHS ICTIUTY.

PexomennoBanuii MiHiMyM — 36 OaiB.
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7.2. Oprani3zanisi OHiHIOBAHHS:
OOOB’SI3KOBHUM € BUKOHAHHS 3aBJaHb, BUHECEHUX Ha CaMOCTIiiHY poOOTY, Ta KOHTPOJIBHHUX POOIT 32
rpadikom poOOYOT porpamu.

VYV yvactuny 1 Bxomsate Temu 1 - 4, y yactuHy 2 — TemMu 5 — 8. OOOB’S3KOBUM ISl €K3aMEHY €
BUKOHAHHS YCIX KOHTPOJIBHHX POOIT Ta 3aXUCT MPOEKTY 10 BKa3aHOi BUKIJIAJAYEM JIaTH, MEepesl MOYaTKOM
€K3aMEHAIllHOT Ccecli, 3TiHO HaBYAJIbHOTO TIUlaHy. llepermucyBaHHS UM TIEpeCKIaJaHHS TeM He
MPAKTUKYEThCs. JI03BONISEThCS 371a4a OKPEMHX 3aBIaHb MOAYJIBHUX TEM Yy MPOMDKKAX MK HANMCAHHIM
MOJYJIbHUX KOHTPOJBHUX POOIT (HAmpHKia, Iepiia TeMa 31a€ThCs 10 37adl HACTYITHOI MOYJILHOT
KOHTPOJIbHOT poO0TH y Oy/Ib-IKHIA 3py4HHI I BUKJIaiaua Ta 37100yBaya yac).

Tepminu npoBeneHHst GopM OLIHIOBAHHS:

1. Konmpoavua poboma: 00 5 mudicHs HABYAILHO20 NePiooy.
2. Konmponvna poboma: 0o 13 mudicHs HasuaibHo20 nepioody.
3. 3axucm npoexmy: 0o 10 mudichsa HABYAILHO20 NEPinoy.

VY BumaaKy BIICYTHOCTI 3 TMOBOKHUX TMPUYMH BIINPAIFOBAHHS Ta Iepe3/iavi KOHTPOJIbHI poOOTH
3MIHCHIOIOTHCS Y BIIOBITHOCTI 110 ,, I 10110%KEHHS PO OpraHi3arlito OCBITHBOT'O IPoLECy’ .

7.3. IlIkasa BiAnoBiTHOCTI OLIHOK

Bigminno / Excellent 90-100
Hoope / Good 75-89
3agosinbHo / Satisfactory 60-74
Heszagosinbuo / Fail 0-59

IIpn Bu3HAYeHi OLiIHKM BH3HAYAJILHOK € podoTa B ceMectpi. [licisa 3aBepuieHHs po3risiny
TEM MPOBOAATHCS MHUCbMOBI KOHTPOJIbHI POOOTH Ta TEOPETUYHE OMUTYBAHHS.
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8. CTPYKTYPA HABYAJIBHOI JUCIUILIIHA. TEMATUYHUHA TUIAH JIEKIIA
/| STRUCTURE OF THE DISCIPLINE. THEMATIC PLAN OF LECTURES

Ha3sBa gekmii

KinpkicThs roaun

Camocriiiga

[TpakTuyHi poGoTa

Jlexuii

Yactuna 1. «OcHoBHi MeTonu (popmatizanii aIropuTMiB Ta MPOrpaMHUX cCHCTEM»/
Part 1. “Main methods of formalization of algorithms and software systems

Tema 1. Beryn, OCHOBHI O3HAYCHHSI Ta TTOHSTTS.
AOGcTpakTHa 0OYHCITIOBAHICTb.

Camocmitina poboma:

Ha mpukinazi 3aiay mo teMi [ucepTariiiHoro
JOCIIJIKEHHS TIPOBECTU aHaJIi3 BUKOPUCTOBYBAHUX
ANTOPHUTMIB.

/ Theme 1. Introduction, basic definitions and notions.
Abstract computability.

Individual work:

Analyze the algorithms used in a dissertation research.

Tema 2. baratoocHoBHI anredpu. MoientoBaHHs
peAMETHOI 001acTi 3a JOOMOTO0 opMarizma
0araToOCHOBHHX aireop.

Camocmitina poboma:

Ha npuxitani 3aga4d mo temi AucepTaIiitHOro
JOCITIDKEHHS MPOBECTH NOOYI0BY MOJCIICH MTPEAMETHOT
o0macri.

/ Theme 2. Multisorted algebras. Modeling a subject
domain using the formalism of multisorted algebras.
Individual work:

Construct models of subject domains used in a
dissertation research.

Tema 3. IIporpamui anre6pu Ta MporpamHi JOTIKH.
Camocmitina poboma:

CdopmymnroBaTu Mo TeMi TUCEPTALIMHOTO TOCIIHKCHHS
OTHC CHCTEM B IIPOTpaMHilt anreopi.

/
Theme 3. Program algebras and program logics.
Individual work:

Formulate in software algebra the description of systems
used in a dissertation research.

Tema 4. MeToau aHani3y IporpaMHUX CHUCTEM.

/

Theme 4. Methods of analysis of program systems.

Konmponvna poboma 1/
Task 1.

1

Yactuna 2. «OCHOBHi MeTOIM Ta TEXHOJIOTii pO3POOKH MPOrPaMHUX CHCTEM)

Tema 5. Metonu crienmdikarii mporpamuux cuctem (B,
TLA, Dafny).

Camocmitina poboma:

Hammcatn cnenudikamito ¢parMeHta MporpamHoi
CHUCTEMH, TIOB’SI3aHOI 13 TEMOK JHCEPTAIliiHOTO

MOCHIKEHHS, 3a JOINOMOIOI0 O4Hi€El 3  MOB
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cnerudikarii.
/
Theme 5. Methods of program systems specification (B,
TLA, Dafny).

Individual work:

Using a specification language write a specification of a
fragment of program system related to the topic of a
dissertation research.

6 | Tema 6. ®opmanizaiiss BUMOT J0 MPOTPAMHUX CHCTEM
3a IOMOMOTOI0 TIPOTPaMHUX JIOTIK.

Camocmitina poboma:

CdopmyroBatu 1o TeMi TUCEPTAIIHHOTO JOCIIIKEHHS
cneuu@ikanito (¢parMeHTa CHCTEMH B NPOTrpaMHii
anreopi.

/ 2 12
Theme 6. Formalization of requirements to program
systems using program logic.

Individual work:

Formulate specification in program algebra of a
fragment of software system used in a dissertation
research.

7 | Tema 7. Metonu Bepudikarii mporpaMHUX CHCTEM 3
BUKOPUCTaHHAM IPOTPAMHUX JIOTIK.

Camocmitina poboma:

BepudixyBatu  ¢parMeHT NporpamMHOi  CHUCTEMH,
MOB’513aHOT 13 TEMOIO UCEPTAIlIHHOTO JOCIIKEHHS, 3
BUKOPHUCTaHHSAM IIPOTPAMHO] JIOTIiKH.

/

Theme 7. Methods of verification of program systems
using program logic.

Individual work:

Verify with program logic a fragment of software
system used in a dissertation research.

8 | Tema 8. [lepcniekTHBHI HaMPsSIMHU CTBOPEHHS METOIB Ta
TEXHOJIOTIH pO3POOKH MPOrPaMHHUX CHCTEM.

/ 1 6
Theme 8. Prospective directions of creation of methods
and technologies of software systems development.

Koumponvna poboma 2/

Task 2 1
BCbOLO/
TOTAL 16 2

3araabHuii o6csar 90 2ooun, B Tomy uncii / Total duration 90 hours, namely:
Jlexmiii/Lectures — 18 2ooun/ hours,

Koncynpranii/ Consultations - 2 coounul hours.

Camocriitna po6ora / Individual work — 72 2o0unul hours.

9. PexomenaoBani qxepesa/ Recommended sources
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SRR

Ocnoeni | Main:

C.JI. Kpusuii. Beryn 1o MetoziB ctBopenHs nporpamuux cucreM. Kuis, HoVKMA, 2018.-449.
Hopomenko A.1O., Kepeb K.A., Usanos E.B., Hukutuenko H.C., Snienko E.A. ®opmanbabie
METOBI TOCTPOCHUS MapajuIeabHbIX Tporpamm, Kponusuunbkwuii, 2016.— 440 c.

Jlooamxkoei [ Additional:

Abrial J.A. Assigning Programs to Meanings. Cambridge: Cambridge University Press, 2005.—
816 p.

Bjorner D. Software Engineering 1: Abstraction and Modelling. Berlin: Springer, 2006.— 714 p.
Bjorner D. Software Engineering 2: Specification of Systems and Languages. Berlin: Springer,
2006.— 780 p.

Bjorner D. Software Engineering 3: Domains, Requirements, and Software Design. Berlin:
Springer, 2010.— 768 p.

Lamport L. Specifying Systems: The TLA+ Language and Tools for Hardware and Software
Engineers. Addison-Wesley Professional, 2002.— 384 p.

Leino, R. Dafny: An Automatic Program Verifier for Functional Correctness. Proceedings of the
Conference on Logic for Programming, Artificial Intelligence, and Reasoning. 2010, pp. 348-
370.
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