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Vsebina: Content (Syllabus outline):




Vloga algoritmov v racunalnistvu

e Pregled algoritmov in njihovo mesto v
sodobnih racunalniskih sistemih.

e Definicija algoritma in primeri.

e Algoritmi kot tehnologija (njihova
uporaba v strojni opremi, graficnih
uporabniskin vmesnikih, objektno
orientiranih sistemih in omrezjin).

Uvedba osnovnih algoritemskih pristopov v
psevdo jeziku
e Dolocitev vhodov in izhodov v
algoritmu.
e Forzanke.
e While zanke.
e If then pravila odlocanja.

Predstavitev osnovnih podatkovnih strukturin
algoritmov za delo z njimi

e Tabele.

e Seznami.
e Skladi.

e Kopice.

Predstavitev funkcij preko algoritmov

e Prvi algoritem, ki resuje problem
sorfiranja zaporedja od n Stevilk z
uporabo psevdokoda.

o Definiranje strukture algoritma, tako
da ga lahko Student/Studentka
uporabi v jeziku po svoji izbiri.

e Uvod v tehnike iskanja: Linearno,
binarno in interpolacijsko iskanje,
razprseno iskanje

e Dvarazlicna tfipa algoritmov za
sortiranje (razvrsCanje): pojasnjuje
postopen pristop s pomocjo vstavitve
vrste in rekurzivna tehnika z zlivanjem,
"deliin viadaj". Drugi algoritmi za
sortiranje: sortiranje z izbiranjem,
Shellovo razvrs€anje, hitro razvrs¢anje.

e Nauciti se, kako izraCunati Cas izvriitve
algoritmov, ko se vrednost n
povecuje,

e Razviti koristen zapis, ki izrazi Casovno
izvedbo algoritmov.

The Role of Algorithms in Computing

e Overview of algorithms and their
place in modern computing systems.

e Definition of algorithm and examples.

e Algorithms as technology (their
usage in hardware, graphical user
interfaces, object oriented systems,
and networks).

Introduction of basic algorithmic
approaches in pseudo language
¢ Define inputs and outputs in the

algorithm.
e Forloops.
e  While loops.

e |f then decision rules.

Infroduction of basic data structures and
algorithms with them

e Tables.
e  Lists.

o Stacks.
e Heaps.

Function representation and their growth
with algorithms

e A first algorithm that solves the
problem of sorting a sequence of n
numbers using pseudocode.

e Explaining the structure of the
algorithm so that a student can
implement it in the language of
his/her choice.

e Infroduction to searching algorithms:
linear search, binary search,
interpolation search, hush search

e Different sorting algorithm:s:
explaining the incremental
approach through insertion sort, and
a recursive technique through merge
sort, "divide and conquer." Other
covered sorting algorithms: selection
sort, Shell sort, quick sort.

e Learn how to calculate the
execution time of the algorithms
when the value of nincreases,
Develop a useful notation to express
the time execution of algorithms.




Temeljni literatura in viri / Readings:

e Cormen, T. H., Leiserson, C. E., Rivest, R. L. & Stein, C. (2009). Introduction to Algorithms

(3rd ed.). The MIT Press.

¢ Kononenko, I. & sod. (2008). Programiranje in algoritmi. Zalozba FE in FRI.
e Knuth, D. (1997). The Art of Computer Programming, Volume 1, Fundamental
Algorithms (3rd ed.). Addison Wesley Longman Publishing Co., Inc.

Cilji in kompetence:

Objectives and competences:

U&na enota prispeva k razvoju naslednjih
splosnih in predmetno-specificnih
kompetenc:

Splosne kompetence:

e poznavanje osnov racunalnistvain
informacijske tehnologije

e Usposoblienost za izvajanje vseh faz
razvoja racunalniskin aplikacij:
nacrtovanje, razvoj, zagon, prodaja,
vzdrzevanje

Predmetno-specificne kompetence:

e poznavanje osnovnih podatkovnih
struktur in raCunalniskih algoritmov

e sposobnost samostojnega reSevanja
realnih problemov z uporabo primerninh
podatkovnih struktur in algoritmov

The instructional unit contributes to the
development of the following general and
subject-specific competences:

General competences:

o familiarity with the basics of computer
science and information technology

e competence to carry out all phases in
the development of computer
applications: planning, development,
start-up, sales, maintenance

Subject-specific competences:

e familiarity with basic data structures and
computer algorithms

e ability fo independently solve real
problems by using adequate data
structures and algorithms

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Student/3tudentka:

e razvije sposobnost logiChega
razmisljanja in reSevanja problemoyv z
uporabo standardnih podatkovnih
struktur in algoritmov

Knowledge and understanding:

The student:

e develops the ability of logical thinking
and problem solving with the use of
standard data structures and algorithms

Metode poucevanja in uéenja:

Learning and teaching methods:

e predavanja z aktivno udelezbo
Studentov (razlaga, diskusija, vprasanja,
primeri, reSevanje problemov)

e vaje, kjer bodo studentje na konkretnih
problemih ponovili, utrdiliin dodatno
osvetlili pojme in metode, spoznane na
predavanjih

e lectures with active student
participation (explanation, discussion,
questions, examples, problem solving)

e |lab work, during which the students will
use practical problems to repeat and
strengthen the topics and methods
presented at the lectures.




Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:
Nacin (pisni izpit, ustno izprasevanije, Type (examination, oral, coursework,
naloge, projekt): project):

e pisniizpit 100 e written exam
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