V I L N I U S STUDIJU DALYKO (MODULIO) (SD(M)) KORTELE
PIRMOSIOS IR ANTROSIOS PAKOPU BEI
TECH VIENTISOSIOMS STUDIJOMS
Matematinio modeliavimo katedra

COURSE CARD FOR THE FIRST AND SECOND CYCLE AND INTEGRATED
STUDIES
Department of Mathematical Modelling

SD(M) pavadinimas Course title

Ivadas j diskreciaja matematika Introduction to Discrete Mathematics

SD(M) priklausomybé studiju pakopai

Course subjection to study level

Studijos: B_ Pirmosios pakopos
Studies: First cycle
SD(M) priklausomybé studiju programai SD(M) priklausomybé studijy kryp¢éiu ir kryp¢iu grupei
Course subjection to programme The list of study fields and groups of fields
SD(M) priklausomybé dalyky grupei .. — - — -
Course subjection to group 1 - studijy dalyko Studijy krypciy Studijy krypties
Course grupés kodas kodas
SD(M) priklausomybé programos daliai ** | _ Studijy krypties dalyky dalis Code of the group of Code of the study
Course subjection to part of the programme Part of Study area Subjects study fields field
Struktiring SD priklausomybe ~ *#* K —katedros A A01
Course structural subjection Department

*) Grupé: *) 1 - studijy dalyko; 2 - praktikos; 3 - baigiamojo darbo ar projekto; 4 - baigiamojo egzamino; 5 - tiriamojo darbo; 6 - profesinio testavimo; 7 -
kitas.

*#*) A - Bendryjy universitetiniy studijy; B - Studijy krypties; C - Specializacijos.

*##%#) U - universiteto; F - fakulteto; K - katedros.

*) Group: *) 1 - Course; 2 - Practice; 3 - Final Work or Project; 4 - Final Examination; 5 - Research Work; 6 - Professional Testing; 7 - Other.

**) A - General; B - Field; C - Specialization.

**%) U - University; F - Faculty; K - Department.

SD(M) kodas SD(M) kreditai SD(M) Atsiskaitymo forma
Course number Course volume in credits Course assessment
Pakopa * Modulio Nr. I8 ju: KD, KS,
Fakultetas Katedra I8 viso: KP, PR I, E1, E2, E, BE, BD, KD, KS, KP,
Faculty Department | Study cycle Number Total: There out: TD, A PR
F|M|M|[M B 16114 6 0 E -

*) B - pirmoji pakopa; A - vientisosios studijos; M - antroji pakopa.
*) B - first cycle studies; A - integrated studies; M - second cycle studies.
SD(M) valandy paskirstymas pagal studijy formas ir biidus

Distribution of course hours by study forms and ways

Valandos Hours

Studijy | Paskai- Lab. Praty- | Konsul- Sav. o
B Kodas | bidas #| toms | darbams| boms |tacijoms| darbui | _ |Kontaktiniy
Studijy forma Study Lectures | Laborotory | Practical | Consultati | Independent I8 viso
Study form Code way works works on work Total Contact
Nuolatinés studijos NL S 30 15 15 4 96 160 64
Full-time studies

*) Studijy budas: S - semestrais; M - moduliais; C - ciklais; T - nuotolinis; NI - neakivaizdinis intensyvusis.
*) Study process forms: S - semesters; M - modules; C - periods; T - distance; NI - part-time.

SD(M) ANOTACIJA

Studijy dalyko modulj sudaro kai kurios matematinés logikos, Bulio funkcijy ir aibiy teorijos temos. Aptariamos baigtiniy
aibiy kombinacijos bei kombinatoriniai skai¢iai, generuojancios funkcijos bei jy taikymas kombinatorikoje, rekurenciosios
lygtys, aibiy teorija, matematine indukcija.

Studentai numatytu tvarkarastyje metu privalo dalyvauti ne maZiau kaip 50 proc. teoriniy paskaity, 60 proc. pratyby ir atlikti
ne maziau kaip 80 proc. laboratoriniy darby.

ANNOTATION OF COURSE
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Elements of mathematical logic. Boolean functions. Finit sets and combinations. Combinatorical numbers. Generating
functions. Recurrence relations. Set theory Mathematical induction.

Students must attend at least 60% of the time scheduled practical works, 80% of the time scheduled laboratory works and
50% of the lectures.

SD(M) TIKSLAS

Supazindinti studentus su pagrindinémis matematinés logikos, aibiy teorijos, kombinatorikos, rekurenciyjy lyg¢iy sgvokomis.
Suteikti Ziniy apie generuojanciy funkcijy panaudojimo galimybes kombinatorikos uzZdaviniams spresti. Ugdyti studenty
gebéjimus savarankiskai tyrinéti loginius bei kombinatorinius uZdavinius, analizuoti ir interpretuoti gautus rezultatus, dirbti
grupeése.

AIM OF COURSE

To acquaint with basic concepts of mathematical logic, combinatorics, relations, sets.. Students must be able solve typical
problems, apply modern mathematical methods to solve real life problems, to modify and generalize formulation of problem.

Studento pasiekimy vertinimo formulé

Nuolatinés studijos: GI = GA* 0,50 + KL* 0,20 + KO* 0,10 + LD* 0,10 + ND* 0,10 GJ, Galutinis jvertinimas GA,
Galutinis atsiskaitymas KL, Koliokviumas KO, Kontrolinis darbas LD, Laboratorinis darbas ND, Namy darbas (vidurkis i$ 2
jvertinimy)

Assessments methods of students formula

Full-time studies: G] = GA* 0,50 + KL* 0,20 + KO* 0,10 + LD* 0,10 + ND* 0,10 GI, Final assessment GA, Final
settlement KL, Semi-exam (mid-term exam) KO, Test LD, Laboratory work ND, Homework (average of 2 ratings)

Pagrindiné¢ literatiira (ne daugiau kaip 5 Saltiniai):

Main references (not more than 5 references)

Eil. Nr. | Leidinio autoriai ir pavadinimas (elektroniniy leidiniy ir Ziniatinklio adreso)

No. Authors and title (site address in case of e-publication)

R. Lassaigne., M. de Rougemont. Logika Logika ir algoritmy sudétingumas.

A. Krylovas. Diskrecioji matematika. Vilnius: Technika, 2009

M. Bloznelis. Kombinatorikos paskaity ciklas. Vilnius: VU, 1996.

BRI

K. Plukas, E. Macikénas, B. Jarasitiniené, I. Mikuckiené. Taikomoji diskre¢ioji matematika: vadovélis. Kaunas
2003

5. Oscar Levin. Discrete Mathematics AnOpenlntroduction, 4th Edition. 2025. Available online:
https://discrete.openmathbooks.org/pdfs/dmoi4.pdf

*) Kortelés pildymo metu
*) At the form filling moment

Papildoma literatiira (ne daugiau kaip 10 Saltiniy):

Additional references (not more than 10 references)

Eil. Nr. | Leidinio autoriai ir pavadinimas (elektroniniy leidiniy ir Ziniatinklio adreso)

No. Authors and title (site address in case of e-publication)
Krylovas A., Paliokas E. Discrete Mathematics. Textbook. Vilnius: Technika, 2006. 195 p.
V. Stakénas . Informacijos kodavimas. (Mokomoji priemoné). Vilnius: VU, 1996.

Susanna S. Epp. Discrete mathematics with applications. Brooks/Cole. 2011

James Anderson. Discrete mathematics with combinatorics. Prentice Hall, 2001

YR (=

James Aspnes. Notes on Discrete Mathematics. 2025. Available online:
https://www.cs.yale.edu/homes/aspnes/classes/202/notes.pdf
*) Kortelés pildymo metu
*) At the form filling moment
SavarankiSko darbo turinys

Content of individual work

[duoties Sav. darbo apimtis vienai uZduociai Uzduotiy skaicius I viso valandy Ivertinimo dalis %
2 qo_les Amount of hours of independent work for a
pavadinimas single task Number of tasks Total hours Part of Evaluation %
Rekomen-
duojamos Skirta val.
val.
Separated hours NL | NL
Assignment title | Recom T 7 | (5 tau | 169 1) oy [ NLS) (SI‘;%) IS) | (1) |NL(T) | NL(S) (SI‘;% NECRIG
mended | NL(T) |NL(S) IS) | IT) : : :
hours (Sav.)
Namy darbas 4-27 10 2 20 10
[Home work
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Savarankisko darbo turinys

Content of individual work

Usduoties Sav. darbo apimt%s vienai uZduociai Uzduoéiy skaicius I§ viso valandy Jvertinimo dalis %
R Amount of hours of independent work for a
pavadinimas single task Number of tasks Total hours Part of Evaluation %
Rekomen-
duojamos Skirta val.
val.
Separated hours NL | NL
Assignment tifle | Recon- T 0 | (59 (e 18| 1O |ty NLS) | ga) | 168) | D) |NLOD|NLES) | gavry | 1689 10D
mended | NL(T) |NL(S) IS) | IT) : ’ :
hours (Sav.)
Pasirengimas atsiskaitymui| 10-60 29 1 29
[Preparation for evaluation
Kontrolinis darbas 4-20 15 1 15 10
Test
Kolokviumas 8-27 20 1 20 20
[ntermediate examination
[Laboratorinis darbas 2-12 12 1 12 10
[Laboratory work
IS viso: Total: 96
*) Papildomas laukas pildomas tik tada, kada taikomas SD(M) korteléje nenurodytas studijy biidas: M - moduliais; C - ciklais; T - nuotolinis
*) Must be used in case study way does not fall into standard category: M - modules; C - periods; T - distance
Savarankisko darbo grafikas
Individual work schedule
Usduoties ti UZduoties pateikimo(*) ir atsiskaitymo(+) savaité
zauoties tipas
p Week of Assignment setting (*) and assessment(+)
Task type 11213/415/6[7|89(10/11]12/13]14/15]16|17|18|19(20
Nuolatinés studijos (S )
\Full-time studies
Kontrolinis darbas * 1
Test + 1
ILaboratorinis darbas * 1
Laboratory work + 1
Kolokviumas * 1
Intermediate examination + 1
Namy darbas #1112
\Home work + 1 2
Pratyby temy sarasas
List of the Course exercise topics
Valandy skaicius
Temos pavadinimas Number of hours
Topic title NL(T) |NL(S) [NL(Sav.)| LS) | I(T)
1. Matematinés indukcijos uzdaviniy sprendimas
Mathematical induction 2
2. Matematinés logikos operacijos ir formulés. Tautologijos. Logikos désniai. Tautologijy
nustatymo buidai 2
Operations and formulas of Boolean logis. Tautologie. Logical laws
3. Bulio funkcijy reiSkimas formulémis. Disjunkcinés ir konjunkcinés formos. Karno diagramos
Formulas of Boolean functions. Disjunctional and conjunctional forms. Carnaugh maps 2
4. Pilnosios loginiy operacijy sistemos
Complete systems of logical functions 2
5. Aibiy reiskimo biidai. Veiksmai su aibémis
Operations with sets 1
6. Kombinatorika. Generuojancios funkcijos ir jy taikymai
Combinatorics. Generating functions and applications 2
7. Rekurenciosios lygtys
Recurrential equations 2
8. Rekurenciyjy lygc€iy sprendimas naudojant generuojancias funkcijas
Solving recurrential equations with generating functions 2
IS viso: 15
Total:
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Laboratoriniy darby sarasas
List of the Course laboratory work

Temos pavadinimas
Topic title

NL(T)

Valandy skaicius

Number of hours

NL(S)

NL(Sav.)

1(S)

I(T)

Matematinés logikos operacijos, formuliy sudarymas, Bulio funkcijy tyrimas
Operations and formulas of Boolean logis.

5

Aibiy teorijos ir kombinatorikos uzdaviniy sprendimas
Solution of tasks of set theory and combinatorics

5

Generuojancios funkcijos ir rekurenciosios lygtys
Generating functions and recurrential equations

5

IS viso:
Total:

15

Paskaity temy sarasas
List of the Course lecture topics

Temos pavadinimas
Topic title

Valandy skaicius

Number of hours

NL(T)

NL(S)

NL(Sav.)

I(S)

I(T)

Matematiné indukcija ir jos taikymai. Lygybiy, nelygybiy, dalumo poZymiy jrodymai.
Matematinés indukcijos taikymai geometrijos bei kitiems uZdaviniams spresti
Mathematical induction and proofs.

2

Teiginio savoka. Loginés operacijos. Teiginiy algebros formulés. Operacijy prioritetas.
Formulés gylis. Prefiksinis ir postfiksinis formuliy pavidalas.

Propositions. Logical operations. Depth of formula. Priority of operations. Prefix and postfix
forms. Semanthics and tautologies

Tautologijos. Logikos désniy jrodymo buidai. Logikos désniy taikymas jvairiems uzdaviniams
spresti.
Tautologies. Logical laws

Predikatai ir kvantoriai. Operacijos su predikatais. Termai, formulés, kintamieji. Jrodymy
teorijos elementai.

Predicates. Operations with predicates. Terms, formulas, variables.

Bulio funkcijos apibréZimas. Funkcijy skaicius. Dviejy kintamyjy Bulio funkcijos. Dualumas.
Savidualiosios, monotonings ir tiesinés funkcijos. Pilnoji funkcijy sistema. Posto teorema.
Boolean function, number of functions. Pyrce stroke and Sheffer's arrow. Dual and selfdual
functions

Disjunkciné ir konjunkciné Bulio funkcijy formos. Karno diagramos. Loginés schemos.
Disjunctional and conjunctional forms. Copmlete system of functions. Post theorem.
Carnaugh maps. Logical schemes

Aibés savoka. Raselo paradoksas. Tusc¢ioji ir universalioji aibés. Aibiy reiskimas predikatais.
Oilerio diagramos ir jy taikymas.
Set. Russel paradox. Empty and universal set. Sets and predicates. Euler's diagrams

Aibés poaibiy skaicius. Veiksmai su aibémis ir jy savybés. Aibiy Dekarto sandauga.
Subset. Number of subsets. Operations with sets. Cartesian product

Baigtiniy aibiy kombinacijos. Niutono binomas. Poaibiy generavimas. Kombinatoriniai
skaiciai.
Combinatorics. Combinatorial numbers

10.

Skaidiniai. Ciklai. Stirlingo ir Belo skai¢iai. Kombinacijy daugybos taisyklé. [déties
pasalinimo principas.
Blocs and cycles. Nesting principle. Stirling and Bell numbers

11.

Generuojancios funkcijos ir jy taikymas kombinatorikos uZdaviniams spresti.
Generating functions and their applications.

12.

Paskyrstymai su uzdraustomis pozicijomis. Boksto polinomai.
Assigning with forbiden positions

13.

Homogeninés rekurenciosios lygtys. Fibonacio skaiciai.
Homogenious reccurential equations. Fibbonaci numbers

14.

Nehomogeninés rekurenciosios lygtys.
Non-homogenious reccurential equations

15.

Rekurenciyjy lygc¢iy sprendimas naudojant generuojancias funkcijas
Solving recurrential equations with generating functions

NN NN N

IS viso:
Total:

*) Papildomas laukas pildomas tik tada, kada taikomas SD(M) korteléje nenurodytas studijy biidas: M - moduliais; C - ciklais; T - nuotolinis

*) Must be used in case study way does not fall into standard category: M - modules; C - periods; T - distance
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Fundamentiniy moksly fakulteto Moderniyjy technologijy matematikos (612G12001) 2016-07-01 programos studijy
rezultaty sgsajos su SDM rezultatais bei studijy ir studenty pasiekimy vertinimo metodais

Links of the Mathematics of Modern Technologies (612G12001) of the Faculty of Fundamental Sciences with the course unit and evaluation
methods of students achievements

Programos studijy
rezultatai

Study programme
outcomes

SD(M) rezultatai

Course results

Studijy metodai

Methods of studies

Studento pasiekimy
vertinimo metodai

Evaluation methods of
student archievements

Studenty pasiekimy
vertinimo kriterijai pagal
lygmenis

Assessments criteria of
students achievements by
Assessment levels

Z?2. Galés transformuoti
igytas matematikos ir
moderniyjy informaciniy
technologijy Zinias, jas
taikys analizuodami ir
modeliuodami jvairius
procesus, gebés nustatyti
naujus rysius.

Z2. Will be able to
transform the acquired
knowledge of mathematics
and modern information
technologies, apply it by
analyzing and modeling
various processes, and will
be able to identify new
relationships.

Remdamiesi jgytomis
matematikos Ziniomis
analizuos ir spr¢s jvairius
matematinés logikos,
kombinatorikos,
rekurenciyjy lygciy
uzdavinius. Gebés nustatyti
naujus rysius.

Students will use knowledgeon
logic, combinatorics,
recurrential equations to solve

different applied tasks. They wil

be able to establish new
relations between objects

Teorinés paskaitos, pratybos,

laboratoriniai darbai,
savarankiSkos dalyko
studijos, konsultacijos.

Lectures, independent work,
labwork, individual study of
literature, consultations

Laboratoriniy darby,
pratyby vertinimas,
egzaminas.

Homework, colloquium,
labwork session exam

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis spresdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
sgvokas, gali jas
paaiskinti; teorinius
faktus geba tinkamai
taikyti atlikdamas
praktiniy ir teoriniy
uzduociy analize;
skai¢iavimams taiko
kompiuterines
programas. Puikusis (9-
10): studentas yra ne tik
pasiekes tipinj lygmenj,
bet jgytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6):

The student knows the
basic concepts of the
subject and is able to apply
them solving simple
problems.

Typical (7-8):

The student knows the
basic concepts, is able to
explain them and to apply
theoretical facts correctly
analyzing practical and
theoretical problems,
applies computer programs
for calculations.

Excellent (9-10):

The student not only
reached the typical level,
but is able to apply the
acquired knowledge in new
situations.

SG3. Gebés struktiiruoti
problemy sprendimo
etapus, suprasti jvairiy
kompiuteriniy programy
kodus ir kurti naujus.
SG3. Will be able to
structure the steps involved
in solving a problem,
understand the codes of
different computer programs
and create new ones.

Galés struktiirizuoti

problemy sprendimo etapus,
mokes taikyti matematinius

paketus sprgsdamas
praktines uzduotis

Students will be able to
structurize stages of task
solution

Teorinés paskaitos, pratybos,

laboratoriniai darbai,
savarankiSkos dalyko
studijos, konsultacijos.

Lectures, independent work,
labwork, individual study of
literature, consultations

Laboratoriniy darby,
pratyby vertinimas,
egzaminas.

Homework, colloquium,
labwork session exam

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis spresdamas
paprasciausias uzduotis.
Tipinis (7-8): studentas
Zino pagrindines
sgvokas, gali jas
paaiskinti; teorinius
faktus geba tinkamai
taikyti atlikdamas
praktiniy ir teoriniy
uzduociy analize;
skai¢iavimams taiko
kompiuterines
programas. Puikusis (9-

10): studentas yra ne tik
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pasiekes tipinj lygmenj,
bet igytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6):

The student knows the
basic concepts of the
subject and is able to apply
them solving simple
problems.

Typical (7-8):

The student knows the
basic concepts, is able to
explain them and to apply
theoretical facts correctly
analyzing practical and
theoretical problems,
applies computer programs
for calculations.

Excellent (9-10):

The student not only
reached the typical level,
but is able to apply the
acquired knowledge in new

situations.

SD(M) sudarytojas (-ai) (parasas, vardas ir pavarde) Katedros vedéjas (parasas, vardas ir pavardé)
Course compiled by (full name, signature) Head of Department (full name, signature)

Olga Subo¢ Raimondas Ciegis

SD(M) atestuojamas

The Course is certified

SD(M), skirtas studijy programai: Moderniyjy technologijy matematika

The Course for the programme of studies: Mathematics of Modern Technologies
SD(M) atestacija galioja: nuo iki

Course certification is valid: from all

SD(M) atestavo Fundamentiniy moksly fakulteto studijy komitetas

the Course certified by Faculty of Fundamental Sciences Study Committee

Fakulteto studijy komiteto pirmininkas (vardas ir pavardé, parasas) Data
Chairman of the Studies committee (full name, signature) Date
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