DALYKO (MODULIO) APRASAS

Dalyko (modulio) pavadinimas Kodas
Diferencialinés lygtys
Déstytojas (-ai) Padalinys (-iai)
Koordinuojantis: prof. dr. P. Katauskis Matematikos ir informatikos fakultetas
Kitas (-i): Vilniaus universitetas
Studijy pakopa Dalyko (modulio) tipas
Pirmoji Pasirenkamasis
Igyvendinimo forma Vykdymo laikotarpis Vykdymo kalba (-0s)
Auditoriné V arba VIl semestras Lietuviy

Reikalavimai studijuojanciajam

ISankstiniai reikalavimai:
Matematika programy sistemoms I, II, 111

Dalyko (modulio) Visas studento darbo Kontaktinio darbo Savarankisko darbo
apimtis kreditais kriivis valandos valandos
5 130 64 66

Dalyko (modulio) tikslas: studiju programos ugdomos kompetencijos

Dalyko ,,Diferencialinés lygtys* tikslas — ugdyti studenty kompetencija, praple¢iant sisteminj
matematikos ziniy suvokimg paprastyjy diferencialiniy lyg¢iy (PDL) teorija, ugdyti gebéjimus
modeliuoti jvairius procesus diferencialinémis lygtimis ir geb&jimus spresti ir analizuoti sudarytuosius
modelius, tyrimui naudoti matemating programing jrangg. Siekiama ugdyti abstrakty ir analitinj
mastyma, bendravimo dalykinése situacijose gebéjimus.

Bendrosios kompetencijos:
¢ Bendravimas ir bendradarbiavimas (BK1).
o Gebés rastu ir zodziu perteikti informacija, idéjas, problemas ir sprendimus valstybine ir
uzsienio kalba, bendraudamas su specialistais ir ne specialistais (BK1.1).
¢ Nuolatinis mokymasis (BK2).
o Suvoks mokymosi visg gyvenimg batinybe ir jsitrauks j tai (BK2.1).
Dalykinés kompetencijos:
¢ Konceptualiy pagrindy zinios ir gebéjimai (DK4).
o Gebés taikyti matematikos pagrindy, mokslo, inZinerijos, kompiuteriy mokslo teorines zinias
ir algoritminius principus programy sistemy ktirime (DK4.2).
o Gebés abstrakciai mastyti, naudoti formalius apraSymo metodus, jrodinéti jy teisinguma,
formalizuoti ir specifikuoti realaus pasaulio problemas (DK4.3).

Dalyko (modulio) studiju siekiniai Studijy metodai Vertinimo metodai

Supras pagrindines PDL teorijos
koncepcijas bei sagvokas, suvoks
galimas jos taikymo sritis ir Zinos
dalyko apréptj.

Gebeés dalykiskai bendrauti
paprastyjy diferencialiniy lygéiy




teorijos tematika ir su ja susiety
dalyky srityse.

Gebeés apibrézti bendrauti paprastyjy
diferencialiniy lygciy savokas ir
terminus, iliustruoti juos
pavyzdziais, formuluoti ir jrodyti
svarbiausius PDL teiginius.

Gebés naudoti formalius apraSymo
metodus PDL terminais, modeliuoti
PDL priemonémis, analizuoti ir
spresti matematinius modelius,
apraSytus PDL priemonémis.

Gebeés pritaikyti PDL Zinias,
spresdamas diferencialiniy lygéiy
uzdavinius, studijuodamas kitus
programos dalykus bei savo
profesingje veikloje.

Gebés modeliuoti PDL
paprasciausius determinuotuosius
dinaminius procesus ir logiskai
pagrijsti modelio adekvatuma
realiam procesui.

Gebeés jzvelgti naujas PDL taikymo
galimybes programy sistemy
kiirime, jvertinti taikomosios srities
ziniy poreikj, problemy
kompleksiskumga bei jy sprendimy

Paskaita. Praktiniai uzsiémimai.
Literatiiros studijavimas,

savarankiskas uzdaviniy sprendimas.

Kontroliniai darbai
(rastu).
Egzaminas (rastu).

btudy jgyvendinamuma.
Savarankisky
Kontaktinio darbo valandos studijy laikas ir
uzduotys
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Pagrindinés savokos ir apibrézimai. 4 3 7 | 8 | Literatiros
Pirmosios eilés PDL. Atskirojo ir studijavimas,
bendrojo sprendinio bei bendrojo savarankis$ky
integralo savokos. Kryp¢iy laukas. uzduociy
Kosi uzdavinys ir $io uzdavinio atlikimas
sprendinio egzistavimas bei vienatis.
Pagrindinés pirmosios eilés lygciy 5 5 10 | 10 | Literatiiros
klasés ir jy integravimo budai. studijavimas,
savarankisky
uzduociy
atlikimas.
Aukstesnés eilés lygtys. Kosi 4 4 8 | 10 | Literatiros
uzdavinys ir §io uzdavinio sprendinio studijavimas,
egzistavimas bei vienatis. LygcCiy eilés savarankisky
pazeminimas. uzduociy
atlikimas




Aukstesnés eilés tiesinés lygtys ir jy 5 5 10 | 10 | Literattiros

bendrosios savybés. Lygtys su studijavimas,

pastoviais koeficientais. savarankisky

Charakteringasis daugianaris. Tiesiskai uzduociy

nepriklausomy sprendiniy struktiira. atlikimas

Antrosios eilés tiesinés (homogeninés 5 5 10 | 10 | Literatiiros

ir nehomogeninés) lygtys. Konstanty studijavimas,

variavimo metodas. Laisvyjy ir savarankisky

priverstiniy svyravimy lygtys, elektros uzduociy

grandinés lygtys. atlikimas

Diferencialiniy lyg¢iy sistemos ir jy 5 6 11 | 10 | Literatiiros

bendrosios savybés. Kosi uzdavinys. studijavimas,

Tiesinés lygciy sistemos su pastoviais savarankisky

koeficientais ir jy integravimas. uzduociy

atlikimas.

Normaliyjy diferencialiniy lygciy 4 4 8 | 8 | Literatiros

sistemy mechaniné interpretacija. studijavimas,

Fazinés trajektorijos. Pusiausvyros savarankisky

taskai. uzduociy

atlikimas

IS viso 32 32 64 | 66

Atsiskaitymai ir konsultacijos I§ viso valandy

Konsultacijos 2

Kontroliniai darbai 4

Praktiniy uzduociy gynimas

Egzaminas 2

Vertinimo strategija Svoris | Atsiskaitymo laikas Vertinimo Kriterijai

proc.

Kontroliniai darbai | 40 Semestro metu. Per semestrg raSomi du kontroliniai

(raStu). darbai. SprendZiami uzdaviniai,
analogiSki nagrinétiems paskaity ir
pratyby metu. Vertinamas tinkamas
formuliy ir savoky naudojimas,
sprendimo pagrindimas, iSvady
formulavimas. Vertinami tarpiniai ir
galutiniai teisingi rezultatai. Uz abu
kontrolinius  surinkty tasky suma
dalinama i§ maksimalaus tasky
skai¢iaus ir dauginama i§ 40.

Egzaminas (rastu) 60 Sesijos tvarkarastyje Egzamino uzduotis sudaro teoriniai

nurodyta egzamino data.

klausimai ir uzdaviniai. Vertinami
tarpiniai ir galutiniai teisingi rezultatai.
Surinkty tasky suma dalinama i§
maksimalaus  tasky  skaiCiaus  ir
dauginama i$ 60.

Galutinis  jvertimas raSomas pagal
kontroliniy darby ir egzamino surinkty
vertinimy procenty suma:

96-100 proc. — 10 baly (puikiai)

86-95 proc. — 9 balai (labai gerai)

76-85 proc. — 8 balai (gerai)

66-75 proc. — 7 balai (vidutiniskai)
56-65 proc. — 6 balai (patenkinamai)
45-56 proc. — 5 balai (silpnai)

Maziau uz 45 proc. — neislaikyta




Egzaminas eksternu. 60 Sesijos tvarkarastyje
Galima laikyti, jei buvo nurodyta egzamino data.
parasyti kontroliniai
darbai.
Autorius Leidimo Pavadinimas Periodinio Leidimo vieta ir leidykla ar
metai leidinio Nr. | internetiné nuoroda
ar leidinio
tomas
Privaloma literatira
P. Katauskis 2024 Diferencialinés lygtys https://emokymai.vu.It/
S. Rutkauskas 2008 Ivadas j diferencialiniy VPU leidykla, Vilnius
lygéiy teorija
Papildoma literatira
E. Kreyszig 2006, Advanced Engineering John Wiley & Sons, inc.
2011 Mathematics
P. Blanchard, R. L. 2012 Differential Equations Brooks/Cole, Boston
Devaney, G. R. Hall
D. K. Arrowsmith, 1982 Ordinary Differential Chapman and Hall, London
C. M. Place Equations
P. Golokvoscius 2000 Diferencialinés lygtys TEV, Vilnius




COURSE UNIT (MODULE) DESCRIPTION

Course unit (module) title Code
Differential equations
Lecturer(s) Department(s)
Coordinator: P. Katauskis Institute of Applied Mathematics
Vilnius university

Study cycle Type of the course unit (module)
First Optional
Mode of delivery Period when the course unit Language(s) of instruction
(module) is delivered
Face-to-face Semester 5 or 7 Lithuanian

Requirements for students

Prerequisites: Mathematics for Software Engineering I, 11, 111 p.
Course (module) Total student’s Contact hours Self-study hours
volume in credits workload

5 130 64 66

Purpose of the course unit (module): programme competences to be developed

The purpose of the subject "Differential equations" is to develop students' competence by expanding the
systematic understanding of mathematical knowledge through the theory of ordinary differential equations
(ODEs), to develop the ability to model various processes with differential equations and the ability to
solve and analyze the created models, to use mathematical software for research. The aim is to develop
abstract and analytical thinking, communication skills in subject-related situations.

General competences:
o Will be able to convey information, ideas, problems and solutions in writing and orally in national
and foreign languages, communicating with specialists and non-specialists (BK1.1);
o Will recognize the need for and engage in lifelong learning (BK1.2).

Subject competences:

o Will be able to apply the theoretical knowledge and algorithmic principles of the basics of
mathematics, science, engineering, computer science in the development of program systems
(DK4.2);

o Will be able to think abstractly, use formal methods of description, prove their correctness,
formalize and specify real-world problems (DK4.3).

Learning outcomes of the course unit Teaching and learning methods Assessment
(module): students will be able to methods

Understand the main concepts and
concepts of ODE theory, understand its
possible application areas and know the
scope of the subject.

Communicate in a matter-of-fact
manner on the topic of the theory of




ordinary differential equations and
related subjects.

Define concepts and terms of simple
differential equations, illustrate them
with examples, formulate and prove the
most important statements of ODE.

Use formal description methods in ODE
terms, model with ODE tools, analyze
and solve mathematical models
described with ODE tools.

Apply knowledge of ODE, solving
problems of differential equations,
studying other subjects of the program
and in his professional activities.

Model the simplest deterministic
dynamic processes in ODE and
logically justify the adequacy of the
model to the real process.

Able to see new possibilities for the
application of ODE in the development
of program systems, assess the need for
knowledge in the application field, the
complexity of problems and the
feasibility of their solutions.

Lectures, practices, independent study
of literature, solving problems in team
and individually

Exam, control works

Contact hours

Self-study work:
time and
assignments
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Basic concepts and definitions. First 4 3 7 | 8 | Individual
order ODE. Concepts of separate and reading.
general solution and general integral. Problem
Directions field. The Cauchy problem solving.
and the existence and uniqueness of a
solution to this problem.
The main classes of first-order 5 5 10 | 10 | Individual
equations and their integration reading.
methods. Problem
solving.
Higher order equations. The Cauchy 4 4 8 | 10 | Individual
problem and the existence and reading.
uniqueness of a solution to this Problem
problem. Lowering the order of solving.
equations.
Higher order linear equations and their 5 5 10 | 10 | Individual
general properties. Equations with reading.
constant coefficients. Characteristic Problem
polynomial. Structure of linearly solving.
independent solutions.




Second-order linear (homogeneous and 5 5 10 | 10 | Individual
inhomogeneous) equations. Method of reading.
variation of constants. Equations of Problem
free and forced oscillations, electric solving.
circuit equations.
Systems of differential equations and 5 6 11 | 10 | Individual
their general properties. Cauchy reading.
problem. Linear systems of equations Problem
with constant coefficients and their solving.
integration.
Mechanical interpretation of systems of 4 4 8 | 8 | Individual
ordinary differential equations. Phase reading.
trajectories. Balance points. Problem
solving.
Total 32 32 64 | 66
Assessment and tutorials Total hours
Tutorials 2
Midterm exam 4
Exam 2
Assessment Weight, | Deadlin | Assessment criteria
strategy % e
Control works 40% During | Two control works are written during the semester. Problems
semester | analogous to those examined during lectures and exercises are
solved. Appropriate use of formulas and concepts,
justification of decision, formulation of conclusions are
evaluated. Intermediate and final correct results are evaluated.
The sum of points collected for both controls is divided by the
maximum number of points and multiplied by 40.
Final exam 60% Exam Theoretical tasks and problems. Correct formulation and
session | proof of statements, appropriate use of formulas and concepts.
Ability to solve problems, justification of decision,
formulation of conclusions. Intermediate and final correct
results are evaluated. The sum of collected points is divided
by the maximum number of points and multiplied by 60.
The final grade is written based on the sum of the percentages
of the laboratory work and the exam:
96-100 percent — 10 points (excellent)
86-95 percent — 9 points (very good)
76-85 percent — 8 points (good)
66-75 percent — 7 points (average)
56-65 percent — 6 points (satisfactory)
45-56 percent — 5 points (weak)
Less than 45% - failed
Exam by extern is 60% Exam
allowed if control session
works were written.
Author Publi- Title Number or | Publisher or URL
shing volume
year
Required reading
P. Katauskis 2024 Diferencialinés lygtys https://emokymai.vu.lt/
S. Rutkauskas 2008 Ivadas j diferencialiniy VPU leidykla, Vilnius
lyg€iy teorija




Recommended readin

E. Kreyszig 2006, Advanced Engineering John Wiley & Sons, inc.
2011 Mathematics

P. Blanchard, R. L. 2012 Differential Equations Brooks/Cole, Boston

Devaney, G. R. Hall

D. K. Arrowsmith, 1982 Ordinary Differential Chapman and Hall,

C. M. Place Equations London

P. Golokvos¢ius 2000 Diferencialinés lygtys TEV, Vilnius




