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

Algoritmai ir duomeny struktiiros Theory of Algorithms

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 krypc¢iy Studijy krypties
Course grupés kodas kodas
SD(M) priklausomybé programos daliai o B- Studijl} krypties dalyku 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
Struktdriné SD priklausomybe ~ *** K —katedros A AO01
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. IS ju: KD, KS,
Fakultetas Katedra I8 viso: KP, PR L, E1, E2, E, BE, BD, KD, KS, KP,
Faculty Department | Study cycle Number Total: There out: D, A PR
F|M|M|[M B 16405 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 studiju formas ir bidus

Distribution of course hours by study forms and ways

Valandos Hours
Studijy | Paskai- Lab. Praty- | Konsul- Sav. o
biid. darb b s darbui KOI’Itaktll’lll}
- Kodas | budas #| toms arbams| boms |tacijoms| darbui |

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
IStestinés studijos I S 8 4 4 4 140 160 20
\Part-time studies

*) Studijy bidas: 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

Algoritmy pavyzdziai. Pagrindinés duomeny struktiiros ir jy realizavimas. Rusiavimo ir paieSkos algoritmai. Algoritmy
sudarymo biidai. Greitieji algoritmai. Algoritmai grafuose. Godieji algoritmai. Dinaminis programavimas. Varianty
perrinkimas. Algoritmy sudétingumo analizé.

Studentai numatytu tvarkaraStyje metu privalo dalyvauti ne maZiau kaip 60 proc. pratyby.

Studentai numatytu tvarkaraStyje metu privalo atlikti ne maZiau kaip 80 proc. laboratoriniy darby.
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ANNOTATION OF COURSE

Examples of algorithms. The main data structures and their implementation. Data search and sorting algorithms. Basic
principles for development of algorithms. Complexity of algorithms. Greedy algorithms, dynamic programming.
Algorithms for solution of graph problems.

Students must attend at least 60% of the time scheduled practical lectures.

Students must attend at least 80% of the time scheduled laboratory work.

SD(M) TIKSLAS

Supazindinti su duomeny struktiiromis, algoritmy sudarymo ir realizavimo principais, iSmokyti analizuoti algoritmy
sudétinguma, spresti risiavimo, informacijos paieSkos, kombinatorikos, grafy teorijos uzdavinius

AIM OF COURSE

To introduce data structures, to present principles for development and implementation of algorithms, to show how the
complexity of algorithms is analyzed, to solve sorting, search, combinatorial, graph problems.
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)

1. Cormen, T. H., Leiserson, C. E., Rivest, R. L., & Stein, C. (2022). Introduction to algorithms. MIT press.

2. Ciegis. Duomeny struktiiros, algoritmai ir jy analizé. Vilnius. Technika. 2007

3. K. Baniulis, B. Tamulynas. Duomeny struktiiros. Kaunas, Technologija, 2003

*) 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)

A. Aho, J. Hopkroft, J. Ulman. Data structures and algorithms. Addison-Wesley, 2000

I.T. Adamson. Data structures and algorithms: A First course. Springer, 1996

E. Knuth. The art of computer programming. Vol. 1-3. Addison-Wesley, 1973

T. Cormer, C. Leiserson, R. Rivest. Introduction to Algorithms. The MIT Press, 1990

AN Eal Pl Ml

K. Plukas, E. Macikénas, B. JaraSitinaité, I. Mikuckiené. Taikomoji diskrecioji matematika. Kaunas,
Technologija, 2002.

6. A. Juozapavicius. Duomeny struktiiros ir algoritmai. VU leidykla, 1999

*) Kortelés pildymo metu

*) At the form filling moment

Reikalingi IT resursai * (nurodyti 1-3 alternatyvas, pageidautina, kad bent 1 biity nemokama)
Required IT Resources

Eil.| Programinés jrangos pavadinimas, gamintojas Licencijos tipas
Nr. | Name of the sofware, manufacturer (pagal Isigyimo buda)
No. License type
I |Visual Studio Mokama, akademiné
Paid, academic
2 |Matlab Mokama, akademiné
Paid, academic

*) Pildoma, jei tokie resursai reikalingi. Stulpelyje Licencijos tipas pasirenkamas i$ saraso:
Mokama, akademiné

Mokama, komerciné

Nemokama

*) Should be completed if such reassures are needed. License type - select from the list:
Paid, academic
Paid, commercial

SavarankiSko darbo turinys

Content of individual work
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Savarankisko darbo turinys

Content of individual work

Usduoties Sav. darbo apimtis vienai uzduociai Uzduoéiy skaicius I§ viso valandy Jvertinimo dalis %
Z 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| NL NL NL
Assignment title Recom- P NL @ | (S) (sav.) 1O I(T) NL(T) NL(S) (Sav.) I(S) | I(T) | NL(T) |NL(S) (Sav.) 16S) | (T)
mended NL(T) |NL(S) 1I(S) | I(T) : i :
hours (Sav.)
IKolokviumas 8-27 20 27 1 1 20 27 20 20
[ntermediate examination
Kontrolinis darbas 4-20 15 20 1 1 15 20 6 10
[Test
Namy darbas 4-27 11 2 22 10
[Home work
[Laboratorinis darbas 2-12 10 11 3 1 30 11 24 10
[Laboratory work
Pasirengimas atsiskaitymui| 10-60 31 60 1 1 31 60
[Preparation for evaluation
I8 viso: Total: 96 140

*) 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 i Uzduoties pateikimo(*) ir atsiskaitymo(+) savaité
zdauoties tipas
p Week of Assignment setting (*) and assessment(+)
Task type 11213456789 /]10(11|12|13|14[15/16|17|18/19(20

IStestinés studijos (S )

\Part-time studies

Kolokviumas * 1

Intermediate examination + 1

Kontrolinis darbas * 1

Test + 1

Laboratorinis darbas * 1

\Laboratory work + 1

Namy darbas * 1 2

\Home work + 1 2

Nuolatinés studijos (S )

\Full-time studies

Kolokviumas * 1

Intermediate examination + 1

Kontrolinis darbas * 1

Test + 1

Laboratorinis darbas * 1 2 3

Laboratory work + 1 2 3
Pratyby temy sarasas
List of the Course exercise topics

Valandy skaicius
Temos pavadinimas Number of hours
Topic title NL(T) |NL(S) [NL(Sav.) I(S) | I(T)

1. Taikomuyjy uZdaviniy sprendimas, naudojant tiesines duomeny strukttiras ) 0.5
Applications of linear data structures ’

2. Taikomyjy uZdaviniy sprendimas, naudojant netiesines duomeny struktiiras ) 0.5
Applications of nonlinear data structures ’
Paprasc€iausiy rii§iavimo ir duomeny paieskos algoritmy analizé

. ) . . 3 1
Analysis of basic sorting and serach algorithms
QuickSort, MergeSort algoritmy analizé 3 |
Analyis af Quick sort and Merge sort algorithms
Trumpiausio atstumo tarp grafo virSiiniy radimas 3 0.5
Algorithms for finding shortest path in a graph ’
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Pratyby temy sarasas

List of the Course exercise topics

Temos pavadinimas

Valandy skaicius

Number of hours

Topic title NL(T) |NL(S) NL(Sav.) I(S) | I(T)
6. Dinaminio programavimo metodas, pavyzdZiai
Dynamic programming method, examples 2 0.5
IS viso: 15 4
Total:
Laboratoriniy darby sarasas
List of the Course laboratory work
Valandy skaicius
Temos pavadinimas Number of hours
Topic title NL(T) |NL(S) [NL(Sav.) I(S) | I(T)
1. Skirtingy dalinés sumos skai¢iavimo algoritmy sudétingumy tyrimas.
The complexity analysis of different algorithms for series calculations. 5 2
2. Paieskos masyve, dvejetainiame medyje ir AVL medyje sudétingumo
tyrimas. > !
The complexity analysis of search algorithms using arrays, binary search trees and AVL trees.
3. Greitieji riSiavimo algoritmai, jy palyginimas su paprastaisiais rii§iavimo
algoritmais. 3 !
The comparison of fast sorting algorithms with simple sorting algorithms.
IS viso: 15 4
Total:
Paskaity temy sarasas
List of the Course lecture topics
Valandy skaicius
Temos pavadinimas Number of hours
Topic title NL(T) |NL(S) |[NL(Sav.) I(S) | I(T)
1. Algoritmy pavyzdZiai. Algoritmo apibréZimas. Algoritmo realizavimas
Examples of applied algorithms. Definitions of algorithms. Computer implemen tation of 3 1
algorithms. Complexity of algorithms. Examples of complexity analysis.
2. Duomeny struktiiros. Tiesinés duomeny struktiiros. Tiesiniy duomeny
Data structures. Linear data structures. Applications of linear data structures. 3 1
3. Netiesinés duomeny struktiiros. Svarbiausiy operacijy medZiuose 3 |
realizavimas
Nonlinear data structures. Implementation of basic operations in binary trees.
4. Hash lentelés, algoritmai ir taikymai
Hash tables, algorithms and applications 3 1
5. Paprasciausi riSiavimo algoritmai: burbulo, jterpimo, iSrinkimo algoritmai.
Algoritmy 4 !
Basic sorting algorithms: bubble sort, insert sort and select sort algorithms. Complexity
analysis.
6. Greitieji riSiavimo ir paieSkos algoritmai. Skaldyk ir valdyk principas.
Quick_sort algoritmas jo sudétingumo jvertinimas. Heap_sort (piramidés) 4 !
risiavimo algoritmas, jo sudétingumo jvertinimas. Merge_sort (suliejimo)
risiavimo algoritmas, jo sudétingumo jvertinimas. Medianos paieska.
Fast sorting algorithms: divide and conquer paradigm, Quick sort, Merge sort, Heap sort
algorithms. Complexity analysis. Fast data search algorithms.
7. Specialieji rusiavimo algoritmai. Papildomos informacijos jvertinimas
specialiuose riSiavimo algoritmuose. Radix ruSiavimo algoritmas. ISorinio 3 0.5
rusiavimo uzdavinys
Special sorting algorithms: Radix algorithm, complexity analysis. External sorting
algorithms. Complexity analysis.
8. Dinaminio programavimo metodas. Bendroji metodo schema. PavyzdZziai.
Optimalaus pirklio marSruto radimo uZdavinys 3 0.5
Dynamic programming method. A general template of dynamic programming algorithms.
Examples. Traveling salesman problem.
9. Saky ir réZiy metodas
Branch and bound method. Applications. 2 0.5
10. P, NP sudétingumo algoritmai. Euristikos ir jy analizé ) 0.5

NP-complete problems. Examples. Heuristics for NP problems.
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Paskaity temy sarasas
List of the Course lecture topics

Valandy skaicius
Temos pavadinimas Number of hours
Topic title NL(T) |NL(S) NL(Sav.) I(S) | I(T)
IS viso: 30 8
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

Fundamentiniy moksly fakulteto Multimedijos ir kompiuterinio dizaino (612E14003) 2016-07-01 programos studiju
rezultaty sasajos su SDM rezultatais bei studijy ir studenty pasiekimy vertinimo metodais

Links of the Multimedia Design (612E14003) of the Faculty of Fundamental Sciences with the course unit and evaluation methods of students
achievements

Studenty pasiekimy

f’erzol;glrtz?;?s studijy SD(M) rezultatai Studijy metodai sctel;grel?rtnoopr?lselteol?dl;?q Y;;;Zﬁ?f kriterijai pagal

Assessments criteria of
Study programme Course results Methods of studies Evaluation methods of students achievements by
outcomes student archievements Assessment levels
Z2. Turés skirtingy Studentai jgyja Zinias apie | Teorinés paskaitos, Koliokviumas, Slenkstinis (5-6):
programavimo kalby ir | pagrindines algoritmy diskusijos, savarankiskas egzaminas. studentas Zino
algoritmy, informacijos ir | teorijos, duomeny struktiiry, | praktinis darbas ir darbas Intermediate examination, |pagrindines dalyko
duomeny baziy valdymo, | informacijos suspaudimo ir | grupése final examination sgvokas ir moka jomis
operaciniy sistemy ir bei | kodavimo sgvokas. Lectures, individual practical naudotis sprgsdamas
kibernetinio saugumo Students gain knowledge of the | work and group work. paprasciausias uzduotis.
Ziniy, supras kaip jas basic concepts of algorithm Tipinis (7-8):
taikyti sprendZiant theory, data structures, studentas Zino
multimedijos srities i“f(’_nnaﬁon compression and pagrindines savokas,
uZdavinius. coding. gali jas paaiSkinti ir
Z2. Have knowledge of teorinius faktus geba
different programming tinkamai taikyti
languages and algorithms, atlikdamas praktiniy ir
information and date'lbases teoriniy uzduogiy
management, operation analize, skai¢iavimams
systems, cybersecurity and . . .

taiko kompiuterines

is able to implement this
knowledge to solve
multimedia problems.

programas.
Puikusis (9-10):
studentas yra ne tik
pasiekes tipinj lygmenj,
bet igytas Zinias geba
taikyti naujose
situacijose.

Threshold (5-6):

the student knows the
basic definitions and is
able to apply it to solve
and analyze simple
problems.

Typical (7-8):

the student knows the
basic definitions, is able to
explain it and to applay
theoretical facts for the
problem analysis and use
the computer programs for
calculations.

Excellent (9-10):

the student has achieved
typical level and is able to
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adapt the knowledge for
new situation.

GT2. Gebés vertinti
multimedijos duomeny
sudétinguma, juos
interpretuoti ir taikyti
multimedijos uzdaviniy
sprendimui.

GT2. Be able to assess the
complexity of multimedia
data, to interpreter and
apply them for the
multimedia problem
solving.

Atlikdami laboratorinius
darbus studentai sustiprina
darbo su auksto lygio
programavimo kalbomis
(C++, Java) jgudZius.

By doing laboratory works,
students improve their skills
with high level languages (C++,
Java).

Teorinés paskaitos,
diskusijos, savarankiskas
praktinis darbas ir
laboratoriniai darbai

Lectures, individual practical
work and laboratory works

Kolokviumas,
laboratoriniai darbai,
egzaminas.

Laboratory works ,
intermediate examination,
final examination

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 ir
teorinius faktus geba
tinkamai taikyti
atlikdamas praktiniy ir
teoriniy uzduociy
analizg, 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 definitions and is
able to apply it to solve
and analyze simple
problems.

Typical (7-8):

the student knows the
basic definitions, is able to
explain it and to applay
theoretical facts for the
problem analysis and use
the computer programs for
calculations.

Excellent (9-10):

the student has achieved
typical level and is able to
adapt the knowledge for
new situation.

SG2. Gebés taikyti
Siuolaikines
technologijas, metodus ir
jrankius kompiuteriy
programinés jrangos,
mobiliyjy programéliy,
interneto tinklalapiy ir
kompiuteriniy Zaidimy
analizei, projektavimui,
programavimui ir
testavimui.

SG2. Be able to apply

Geba uzduoties sprendima
suformuluoti algoritmo
pavidalu, geba jvertinti
algoritmy sudétinguma.

Is able to formulate the process
of solution of a problem in a
forma of an algorithm, is able to
estimate the complexity of an
algorithm.

Teorinés paskaitos,
diskusijos, savarankiskas
praktinis darbas ir
laboratoriniai darbai
Lectures, individual practical
work and laboratory works

Kolokviumas,
kontrolinis darbas,
laboratoriniai darbai,
egzaminas

Laboratory works ,
intermediate examination,
final examination

Slenkstinis (5-6):
studentas Zino
pagrindines dalyko
sgvokas ir moka jomis
naudotis sprgsdamas
paprasciausias uzduotis.
Tipinis (7-8):
studentas Zino
pagrindines savokas,
gali jas paaiskinti ir
teorinius faktus geba
tinkamai taikyti
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modern technologies,
methods and tools to the
analysis, design,
programming and testing of
computer software,
websites, mobile apps and
computer games.

atlikdamas praktiniy ir
teoriniy uzZduociy
analizg, 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 definitions and is
able to apply it to solve
and analyze simple
problems.

Typical (7-8):

the student knows the
basic definitions, is able to
explain it and to applay
theoretical facts for the
problem analysis and use
the computer programs for
calculations.

Excellent (9-10):

the student has achieved
typical level and is able to
adapt the knowledge for
new situation.

SD(M) sudarytojas (-ai) (parasas, vardas ir pavarde)

Course compiled by (full name, signature)

Olga Subo¢

Raimondas Ciegis

Katedros vedéjas (parasas, vardas ir pavardé)
Head of Department (full name, signature)

SD(M) atestuojamas

The Course is certified

SD(M), skirtas studijuy programai:

The Course for the programme of studies:

Multimedija ir kompiuterinis dizainas

SD(M) atestacija galioja: nuo iki
Course certification is valid: from ill
SD(M) atestavo

the Course certified by Fundamentiniy moksly fakulteto studijy komitetas

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