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1 Uvod

1.1 Opste informacije

Internacionalna informaticka olimpijada (IO, eng. International Olympiad in
Informatics) najprestiznije je globalno takmicenje uc¢enika osnovnih i srednjih $kola iz programi-
ranja. Kao takvo, samo ucesée na istoj moze biti od velikog znacaja za buduénost pojedinca, a
osvojene medalje su uspjele plasirati takmicare na prestizne svjetske univerzitete, te im, takode,
otvorile moguénost zaposlenja u najveé¢im tehnoloskim gigantima. IOI predstavlja cilj odredenog
dijela takmicara, pretezno iz srednje skole.

Tematika koja se pojavljuje u IOI zadacima definisana je planom (eng. IOI Syllabus). Dakle,
adekvatno bi bilo uklju¢ivati one algoritme i strukture podataka, te oblasti, koje su propisane
ovim planom. Tako su zadaci prezentovani na IOI, veé¢inu vremena, ad-hoc prirode (onakve da ne
pripadaju ni jednoj kategoriji), oni nisu striktno ad-hoc prirode - kombinuju razne metode kako
bi se doslo do rjesenja, nerijetko su implementacijski kompleksni i zahtijevaju duboko poznavanje
algoritama i struktura podataka. Zbog ovoga, smatramo da je potrebno da zadaci postavljeni
na takmicenjima sadrze vise konkretnih algoritama i struktura podataka, koje je vjesto potrebno
adaptirati i kombinovati sa drugim tehnikama. Ovo ne znac¢i da svaki zadatak mora biti moguce
rijesiti nekom konkretnom metodom, ve¢ da je samo potrebno povecati koli¢inu i nivo poznavanja
popularnih algoritama i struktura podataka na visim nivoima takmicenja.

1.2 Vizija

Tim za zadatke odluc¢io je da kreira ovaj dokument, u cilju olaksavanja procesa ucenja i
informisanju ucenika-takmicara. Koristenjem ovog dokumenta, u¢enicima-takmicarima bi na dohvat
ruke bila dostupna respektabilna koli¢ina resursa za pripremanja za takmicenja iz informatike u
Republici Srpskoj, ali, neminovno, i za BHOI, BOI i IOI. Smatramo da ¢e ucenici, prate¢i ovaj
dokument, te koriste¢i druge izvore, uspjec¢i da podignu kvalitet znanja na dosta visi nivo, do sada
rijetko viden medu takmicarima, te, samim tim, i unaprediti kvalitet takmicenja i takmicarsku
kulturu u Republici Srpskoj.

1.3 O strukturi dokumenta

Informacije o temama, kao i resursi, nalaze se u 3 kategorije: Matematika, Racunarske Nauke
- Algoritmi i Ra¢unarske Nauke - Strukture Podataka.

Razlog ove podijele baziran je na ideji da bi, u pocetku, trebalo izuciti, makar na osnovnom
nivou, razne teorijske osnove rac¢unarskih nauka. Takmicar ¢e brze razumijevati dalje konkretne
koncepte vezane za ove teorijske ideje, te biti versatilniji u njihovom koristenju. Sto je snazniji
matematicki alat - kreativnost na takmicenjima ¢e rasti.

Nakon toga, algoritmi i strukture podataka se mogu izucavati u generalno arbitrarnom redoslijedu,
tj. mogu se kombinovati i uciti po ucenikovoj preferenci.

Teme oznacene sa *¥C oznacavaju teme koje se mogu pojaviti na regionalnom takmicenju, dok
teme oznacene sa RFP oznacavaju teme koje se mogu pojaviti iskljuéivo na republickom takmicenju.
Jedna zvjezdica pored nivoa (REG™ | REP™) g7nacava teme koje bi se trebale poznavati na generalnom,
teorijskom nivou, dok dvije zvjezdice (RFG™ | REP™) g nagavaju teme za koje je potrebno poznavanje
implementacije.


https://ioinformatics.org/page/syllabus/12

2 Matematika

2.1 REG" Prosti brojevi (en. Prime Numbers)

Prosti brojevi - GeekforGeeks
Pogledati i sekciju "Prime Numbers for Programmers"


https://www.geeksforgeeks.org/prime-numbers/

2.2 REG" Byklidska udaljenost (en. Euclidean Distance)

Euklidova udaljenost - Wikipedia
Euklidova udaljenost - GeekforGeeks


https://bs.wikipedia.org/wiki/Euklidska_udaljenost
https://www.geeksforgeeks.org/euclidean-distance/

2.3 REG" Pjtagorina teorema (en. Pythagorean Theorem)

Pitagorina teorema - Wikipedia


https://bs.wikipedia.org/wiki/Pitagorina_teorema

2.4 Osnovna logika prvog reda (en. Basic First-Order Logic)

2.4.1 REG" Logicki izrazi (en. Logical Expressions)
Bulova algebra - Automatika.rs

Bulova algebra - GeekforGeeks

2.4.2 REG" Modus ponens i modus tolens (en. Modus Ponens and Modus Tollens)

Modus ponens - Wikipedia
Modus tolens - Wikipedia

Modus ponens, modus tolens - GeekforGeeks


https://www.automatika.rs/baza-znanja/tutorijali/bulova-algebra-i-logicka-kola.html
https://www.geeksforgeeks.org/boolean-algebra/
https://sr.wikipedia.org/sr-el/%D0%9C%D0%BE%D0%B4%D1%83%D1%81_%D0%BF%D0%BE%D0%BD%D0%B5%D0%BD%D1%81
https://sh.wikipedia.org/wiki/Modus_tollens
https://www.geeksforgeeks.org/rules-of-inference/#1-modus-ponens-law-of-detachment

2.5 Dokazi (en. Proofs)
2.5.1 REG" Generalne metode dokazivanja (en. General Methods of Proofs)

2.5.2 REG" Rekurzivne matematicke definicije (en. Recursive Mathematical Defini-
tions)

10



2.6 Kombinatorika (en. Combinatorics)

2.6.1 REG" Permutacije i kombinacije (en. Permutations and Combinations)
2.6.2 REG" Princip ukljuéenja i iskljuéenja (en. Inclusion-Exclusion Principle)
2.6.3 RES" Dirihleov princip (en. Pigeonhole Principle)

2.6.4 REG" Paskalov identitet (en. Pascal’s Identity)

2.6.5 TFG" Binomna teorema (en. Binomial Theorem)

2.6.6 RFS" Faktorijel i binomni koeficijenti (en. Factorial Function and Binomial Co-
efficients)
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2.7 Grafovi (i stabla) (en. Graphs (and Trees))

2.7.1
2.7.2
2.7.3
2.74
2.7.5
2.7.6
2.7.7
2.7.8
2.7.9

REG" Neusmjereni i usmjereni grafovi (en. Undirected and Directed Graphs)
REG" Tezinski i neteZinski grafovi (en. Weighted and Unweighted Graphs)
REG™ Multigrafovi (en. Multigraphs)

REG" Dostupnost (en. Reachability)

REG" Razapinjuéa stabla (en. Spanning Trees)

REG™ Bipartitni grafovi (en. Bipartite Graphs)

REG® Direktni acikli¢ni grafovi (en. Direct Acyclic Graphs)

REG™ Jednostavni specifiéni oblici grafova (en. Fundamental Specific Graph Shapes)

REG" Osnovne kombinatorne osobine grafova (en. Fundamental Combinatorial
Properties of a Graph)

12



2.8 FREG" Linearna algebra (en. Linear Algebra)

Linearna algebra - GeekforGeeks
Oblast je preopsirna, dovoljno je upoznati se sa osnovnim pojmovima.
Uvod u matrice - GeekforGeeks

Matrice kao strukture podataka - GeekforGeeks
Osnovno znanje: "Basics of Matrix Data Structure" i prva polovina "Basic Problems" sekcije.

13


https://www.geeksforgeeks.org/linear-algebra/
https://www.geeksforgeeks.org/introduction-to-matrices/?ref=gcse_outind
https://www.geeksforgeeks.org/matrix/?ref=gcse_outind

3 Racunarske Nauke - Algoritmi

3.1 Osnovne strukture podataka (en. Fundamental Data Structures)

3.1.1 REG™ Primitivni tipovi (en. Primitive Types)
Tipovi podataka - USACO

Competitive Programmer’s Handbook
Strane 16,17 1 18
Fundamentalni tipovi - cppreference

Osnovni tipovi - Petlja
Strane 191 20

3.1.2 FREG™ Nizovi (en. Arrays)
Nizovi - W3School

Nizovi - Petlja
Strane 256 - 299
Uvod u strukture podataka - USACO

3.1.3 FREG™ Povezane strukture (en. Linked Structures)
Povezane strukture — objasnjenje, primjeri, implemetacije
Sta su Povezane liste i kako funkcionisu

Video objasnjenje Povezanih listi

3.1.4 REG™ Tehnike implementacije grafova i stabala (en. Techniques of Implementa-
tions of Graphs and Trees)

Vise o Grafovima — vrste, reprezentacije
Razli¢ite Implementacije grafova
Vise o Stablima — vrste, pravila, terminologija

Implementacija Binarnog stabla

3.1.5 FREG™ Pokazivaéi i reference (en. Pointers and References)
Vise o Pokazivacima

Video objasnjenje Pokazivaca

Vise o Referencama

Video objasnjenje Referenci

14


https://usaco.guide/general/data-types
https://usaco.guide/CPH.pdf#page=16
https://en.cppreference.com/w/cpp/language/types
https://petljamediastorage.blob.core.windows.net/root/Media/Default/Kursevi/Zbirka/Zbirka1cpp.pdf
https://www.w3schools.com/cpp/cpp_arrays.asp
https://petljamediastorage.blob.core.windows.net/root/Media/Default/Kursevi/Zbirka/Zbirka1cpp.pdf
https://usaco.guide/bronze/intro-ds
https://www.cs.toronto.edu/~hojjat/148s07/lectures/week5/07linked.pdf
https://www.programiz.com/dsa/linked-list
https://www.youtube.com/watch?v=F8AbOfQwl1c
https://www.w3schools.com/dsa/dsa_theory_graphs.php
https://takeuforward.org/graph/graph-representation-in-c/
https://www.w3schools.com/dsa/dsa_theory_trees.php
https://takeuforward.org/binary-tree/binary-tree-representation-in-c/
https://www.w3schools.com/cpp/cpp_pointers.asp
https://www.youtube.com/watch?v=slzcWKWCMBg
https://www.w3schools.com/cpp/cpp_references.asp
https://www.youtube.com/watch?v=wro8Bb6JnwU

3.2 Rekurzija (en. Recursion)

3.2.1 FREG™ Koncepti (en. Concepts)
3.2.2 FREG™ Rekurzivne matematicke funkcije (en. Recursive Mathematical Functions)

3.2.3 REG™ Jednostavne rekurzivne procedure (en. Simple Recursive Procedures)

15



3.3 Generalna teorijala algoritama (en. General Algorithm Theory)

3.3.1 REG" Asimptotska analiza (en. Asymptotic Analysis)
Uvod u asimptotsku analizu

Asimptotska analiza - Petlja

Strane 22 - 28
Materijal sa predavanja - ETF BL

Prezentacija sa vjezbi iz predmeta Formalne metode u softverskom inZenjerstvu, teoretski orijentisana uz par
primjera odredivanja slozenosti

3.3.2 REG" Bjg-O notacija (en. Big-O Notation)

Big-O notacija - Petlja
Strana 28
Uvod u Big-O notaciju - Video

Neetcode Cheat Sheet
Cheat Sheet

3.3.3 FREG”" Standardne klase kompleksnosti (en. Standard Complexity Classes)

Competitive Programmer’s Handbook
Strane 20 i 21

USACO Book
Strane 81 9

Slozenosti nekih ¢estih algoritama - Petlja
Strane 28 - 31

16


https://www.cs.cornell.edu/courses/cs312/2004fa/lectures/lecture16.htm
https://petljamediastorage.blob.core.windows.net/root/Media/Default/Kursevi/Zbirka2/Zbirka2cpp.pdf#page=33
https://mega.nz/file/SoBx1IzK#XFXsV6tuoBz0kqwWUPbPoUbYnJ3m4ENVV3IbtAxSH2k
https://petljamediastorage.blob.core.windows.net/root/Media/Default/Kursevi/Zbirka2/Zbirka2cpp.pdf#page=39
https://www.youtube.com/watch?v=zUUkiEllHG0
https://neetcode.io/courses/lessons/big-o-notation
https://www.bigocheatsheet.com
https://cses.fi/book/book.pdf
https://darrenyao.com/usacobook/cpp.pdf
https://petljamediastorage.blob.core.windows.net/root/Media/Default/Kursevi/Zbirka2/Zbirka2cpp.pdf

3.4 Generalne algoritamske strategije (en. General Algorithm Strategies)

3.4.1 REG™ Algoritmi iscrpne pretrage (en. Brute-Force Algorithms)
Potpuna pretraga

Potpuna pretraga - CP Handbook
Strane 47 - 49

"Gruba sila" - Petlja
Strane 424 - 434

Zadaci - Codeforces

3.4.2 FREG™ Gramzivi algoritmi (en. Greedy Algorithms)
Uvod u gramzive algoritme - USACO

Gramzivi algoritmi - CP Handbook
Strane 57 - 65

Gramzivi algoritmi - Petlja
Strane 605 - 631

Zadaci - Codeforces

3.4.3 FREG™ Zayadi-pa-vladaj (en. Divide-and-Conquer Algorithms)

3.4.4 REG™ Bektreking (en. Backtracking)

Backtracking - CP Handbook
Strane 50 - 54

Bektreking - Petlja Zbirka 2
Objasnjenje koncepta i zadaci

Zadaci - SPOJ

3.4.5 REG™ Dinami¢ko programiranje (en. Dynamic Programming)
e Problemi optimizacije

e Problemi prebrojavanja

Napomena: Za regionalno takmicenje je ukljucena iskljuéivo optimizacija rekurzivnih problema tabulacijom
ili memoizacijom.
Napomena: Napredne tehnike optimizacije tehnike dinamickog programiranje (Convex hull trick, Divide & Conquer
DP, Knuth’s Optimization...) nisu uklju€ene ni za regionalno, ni za republicko.

Dynamic Programming lectures - Errichto
Video lekcije

Uvod u dinamic¢ko programiranje
USACO

Dinamicko programiranje - Petlja Zbirka 2
Objasnjenje koncepta i zadaci

Dinamic¢ko programiranje - GeeksForGeeks
Lista zadataka sa objaSnjenjima

Blog post sa listom resursa
Codeforces

Zadaci - SPOJ
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https://usaco.guide/bronze/intro-complete
https://usaco.guide/CPH.pdf#page=57
https://petljamediastorage.blob.core.windows.net/root/Media/Default/Kursevi/Zbirka2/Zbirka2cpp.pdf
https://codeforces.com/problemset?order=BY_SOLVED_DESC&tags=brute+force
https://usaco.guide/bronze/intro-greedy
https://usaco.guide/bronze/intro-greedy
https://petljamediastorage.blob.core.windows.net/root/Media/Default/Kursevi/Zbirka2/Zbirka2cpp.pdf
https://codeforces.com/problemset?order=BY_SOLVED_DESC&tags=greedy
https://usaco.guide/CPH.pdf#page=60
https://petlja.org/sr-Latn-RS/biblioteka/r/Zbirka2/04%20bektreking_i_gruba_sila
https://www.spoj.com/problems/tag/backtracking
https://youtube.com/playlist?list=PLl0KD3g-oDOGJUdmhFk19LaPgrfmAGQfo
https://usaco.guide/gold/intro-dp
https://petlja.org/sr-Latn-RS/biblioteka/r/Zbirka2/05%20dinamicko_programiranje
https://www.geeksforgeeks.org/dynamic-programming/
https://codeforces.com/blog/entry/67679
https://www.spoj.com/problems/tag/dynamic-programming

3.4.5.1 REP™ Dinamicko programiranje nad opsegom (en. Range DP) Range DP
USACO
Mnozenje lanca matrica
Zadatak sa objasnjenjem
MIXTURES - SPOJ
Zadatak

3.4.5.2 FRFP™ Dinami¢ko programiranje sa bitmaskama (en. Bitmask DP) Bitmask DP
USACO
Sum over subset DP

USACO

3.4.5.3 REP™ Dinamic¢ko programiranje nad ciframa broja (en. Range DP) Digit DP
USACO
Codeforces blog post
Objasnjenje i lista zadataka
Zadatak

3.4.5.4 REP™ Dinamic¢ko programiranje na stablu (en. Tree DP) Uvod
GeeksForGeeks Dinamicko programiranje nad stablom
USACO - podstablo kao podproblem DP nad stablom van podstabla
USACO Codeforces blog post

3.4.5.5 REP™ Dinami¢ko programiranje na usmjerenom acikli¢nom grafu (en. DAG DP)
Uvod
GeeksForGeeks - Objasnjenje
Primjer Zadatka
GeeksForGeeks
#TODO jos resursa
Napomena: Poznatiji algoritmi sa drugim vrstama grafova dati su u drugim poglavljima.
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https://usaco.guide/gold/dp-ranges
https://www.geeksforgeeks.org/matrix-chain-multiplication-dp-8/
https://www.spoj.com/problems/MIXTURES/
https://usaco.guide/gold/dp-bitmasks
https://usaco.guide/plat/dp-sos
https://usaco.guide/gold/digit-dp
https://codeforces.com/blog/entry/53960
https://www.spoj.com/problems/PR003004/
https://www.geeksforgeeks.org/introduction-to-dynamic-programming-on-trees/
https://usaco.guide/gold/dp-trees
https://usaco.guide/gold/all-roots?lang=cpp
https://codeforces.com/blog/entry/20935
https://www.geeksforgeeks.org/dynamic-programming-dp-and-directed-acyclic-graphs-dag/
https://www.geeksforgeeks.org/longest-path-in-a-directed-acyclic-graph-dynamic-programming/

3.5 Jednostavni cjelobrojni algoritmi (en. Simple Integer Algorithms)

3.5.1 REG™ Konverzija brojeva (en. Radiz Conversion)
Brojevni sistemi i konverzije - GeekforGeeks

Koverzija iz baze A u bazu B - GeekforGeeks

3.5.2 REG™ Buklidov algoritam (en. Euclid’s Algorithm)

Euklidov algoritam - video
Rjesavanje zadataka)

Euklidov algoritam - GeekforGeeks
Implementacija

3.5.3 FREG™ Test prostosti (en. Primality Test)

Provjera prostosti broja - video

Provjera prostosti broja - GeekforGeeks

3.5.4 FREG™ Eratostenovo sito (en. Sieve of Erathostenes)

Erastotelovo sito - video
Obja8njenje

Erastotelovo sito - GeekforGeeks
Objasnjenje i implementacija

3.5.5 FREG™ Faktorizacija (en. Factorization)

Faktorizacija broja - video
O(sqrt(N))

Faktorizacija broja - GeekforGeeks
Sieve O(log(N))

3.5.6 REG™ Efikasno eksponovanje (en. Efficient Exponentiation)
Binarno stepenovanje - GeekforGeeks

Modularno stepenovanje - GeekforGeeks
Cesto dolazi na takmicenjima

Stepenovanje matrica - GeekforGeeks
Jako rijetko dolazi na takmicenjima, skoro nikad
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https://www.geeksforgeeks.org/number-system-and-base-conversions/?ref=header_outind
https://www.geeksforgeeks.org/convert-a-number-from-base-a-to-base-b/?ref=header_outind
https://www.youtube.com/watch?v=1P5NmqZtYI8
https://www.geeksforgeeks.org/euclidean-algorithms-basic-and-extended/
https://www.youtube.com/watch?v=IpmIcsdngkM
https://www.geeksforgeeks.org/introduction-to-primality-test-and-school-method/
https://www.youtube.com/watch?v=0AwXU_Dvtvw
https://www.geeksforgeeks.org/sieve-of-eratosthenes/
https://www.youtube.com/watch?v=UZJ2nO_rTPg
https://www.geeksforgeeks.org/prime-factorization-using-sieve-olog-n-multiple-queries/
https://www.geeksforgeeks.org/binary-exponentiation-for-competitive-programming/
https://www.geeksforgeeks.org/modular-exponentiation-power-in-modular-arithmetic/?ref=header_outind
https://www.geeksforgeeks.org/matrix-exponentiation/?ref=header_outind

3.6 REG™ Jednostavne manipulacije nizovima (en. Simple Array Manip-
ulations)

Uvod u nizove - GeekforGeeks

Rotiranje niza - GeekforGeeks

Obrtanje elemenata niza - GeekforGeeks

Pronalazak najveCeg elementa u nizu - GeekforGeeks

Prefix sum - USACO
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https://www.geeksforgeeks.org/introduction-to-arrays-data-structure-and-algorithm-tutorials/
https://www.geeksforgeeks.org/complete-guide-on-array-rotations/
https://www.geeksforgeeks.org/program-to-reverse-an-array/
https://www.geeksforgeeks.org/program-to-find-largest-element-in-an-array/
https://usaco.guide/silver/prefix-sums?lang=cpp

3.7 BEG™ Jednostavni algoritmi sa stringovima (en. Simple String Algo-
rithms)

Naivno traZenje podstringa - GeekforGeeks

Palindrom - w3schools

Brojanje karaktera u stringu - Vultr

Rukovanje podstringovima - Shiksha
Rukovanje substr komandom
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https://www.geeksforgeeks.org/naive-algorithm-for-pattern-searching/
https://www.w3schools.in/c-programming/examples/check-palindrome-string
https://docs.vultr.com/clang/examples/find-the-frequency-of-characters-in-a-string
https://www.shiksha.com/online-courses/articles/substring-function-in-cpp/

3.8 Pretrage (en. Searches)

3.8.1 RFG™ Sekvencijalna pretraga (en. Sequential Search)
Potpuna pretraga - USACO
Potpuna pretraga sa rekurzijom - USACO

Linearna pretraga

3.8.2 FREG™ Binarna pretraga (en. Binary Search)
Binarna pretraga - USACO
Binarna pretraga - CP Algorithms

Binarna pretraga - Petlja
Strane 119 - 175

Binarna pretraga - CP Handbook
Strane 31 - 34

Zadaci - Codeforces
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https://usaco.guide/bronze/intro-complete
https://usaco.guide/bronze/complete-rec
https://www.programiz.com/dsa/linear-search
https://usaco.guide/silver/binary-search
https://cp-algorithms.com/num_methods/binary_search.html
https://petljamediastorage.blob.core.windows.net/root/Media/Default/Kursevi/Zbirka2/Zbirka2cpp.pdf
https://usaco.guide/CPH.pdf
https://codeforces.com/problemset?order=BY_SOLVED_DESC&tags=binary+search

3.9

Sortiranja (en. Sorts)

Uvod u algoritme za sortiranje

Online zadaci iz sortiranja

3.9.1
Sta je
Video

3.9.2
Sta je
Video

3.9.3
Sta je
Video

3.94
Sta je
Video

3.9.5
Sta je
Video

3.9.6
Sta je
Video

REG™ Sortiranje mjehurom (en. Bubble Sort)

Sortiranje mjehurom i kako funkcionise

objasnjenje Sortiranja mjehurom

REG® Sortiranje umetanjem (en. Insertion Sort)

Sortiranje umetanjem i kako funkcioniSe

objasnjenje Sortiranja umetanjem

REP* Kviksort (en. Quicksort)

Kviksort i kako funkcioniSe

objasnjenje Kviksort-a

REG™ Sortiranje spajanjem (en. Merge Sort)
Sortiranje spajanjem i kako funkcionise

objasnjenje Sortiranja spajanjem

REG™ Sortiranje prebrojavanjem (en. Counting Sort)

Sortiranje prebrojavanjem i kako funkcionise

objasnjenje Sortiranja prebrojavanjem

REP* Segmentno sortiranje (en. Bucket Sort)

Segmentno sortiranje i kako funkcionise

objasnjenje Segmentnog sortiranja
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https://www.programiz.com/dsa/sorting-algorithm
https://codeforces.com/problemset?tags=sortings
https://www.w3schools.com/dsa/dsa_algo_bubblesort.php
https://www.youtube.com/watch?v=xli_FI7CuzA
https://www.w3schools.com/dsa/dsa_algo_insertionsort.php
https://www.youtube.com/watch?v=JU767SDMDvA
https://www.w3schools.com/dsa/dsa_algo_quicksort.php
https://www.youtube.com/watch?v=Hoixgm4-P4M
https://www.w3schools.com/dsa/dsa_algo_mergesort.php
https://www.youtube.com/watch?v=4VqmGXwpLqc
https://www.w3schools.com/dsa/dsa_algo_countingsort.php
https://www.youtube.com/watch?v=OKd534EWcdk
https://www.programiz.com/dsa/bucket-sort
https://www.youtube.com/watch?v=VuXbEb5ywrU

3.10 Obilasci (en. Traversals)

3.10.1 REG™ Obilazak u dubinu (en. Depth-First Search)
3.10.2 REG™ QObilazak u sirinu (en. Breadth-First Search)
3.10.3 Primjene

3.10.3.1 REG™ Topolosko sortiranje (en. Topological Sort)
Topolosko sortiranje - USACO

Topolosko sortiranje - CP Algorithms

3.10.3.2 REP™ Qjlerov put (en. Euler Path) Ojlerov put - USACO

Ojlerov put - CP Handbook
Strane 173 - 176
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https://usaco.guide/gold/toposort?lang=cpp
https://cp-algorithms.com/graph/topological-sort.html
https://usaco.guide/adv/eulerian-tours?lang=cpp
https://usaco.guide/CPH.pdf#page=16

%k o o o, » o
3.11 PREF” Komponente povezanosti i tranzitivna zatvorenja (en. Con-
nected components and transitive closures)

25



3.12 Algoritmi za pronalaZenje najkraceg puta (en. Shortest Path Algo-
rithms)

3.12.1 FREP™ Belman-Fordov algoritam (en. Bellman-Ford Algorithm)
3.12.2 REP™ Dajkstrin algoritam (en. Dijkstra’s Algorithm)
3.12.3 REP™ Flojd-Var8alov algoritam (en. Floyd- Warshall’s Algorithm)
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3.13 Minimalno razapinjuce stablo (en. Minimum Spanning Tree)

3.13.1 REP™ Primov algoritam (en. Prim’s Algorithm)

3.13.2 REP™ Kruskalov algoritam (en. Kruskal’s Algorithm)
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3.14 Bikonektivnost u neusmjerenim grafovima (en.

undirected graphs)

3.14.1 FREP™ Mostovi (en. Bridges)

Undirected biconnected graph, Bridges - Hackerearth

3.14.2 FREP™ Artikulacione tacke (en. Articulation Points)

Undirected biconnected graph, Articulation points - CodeForces

28

Biconnectivity in


https://www.hackerearth.com/practice/algorithms/graphs/articulation-points-and-bridges/tutorial/
https://codeforces.com/blog/entry/71146

3.15 Povezanost u usmjerenim grafovima (en. Connectivity in Directed
Graphs)

3.15.1 REP™ Cyrste komponente povezanosti (en. Strongly Connected Components)

Teorija ¢vrstih komponenata povezanosti

Gorepomenuti resurs objasnjava pojam ¢vrstih komponenti povezanosti, te implementaciju Kosarajuvog algo-
ritma.
Kosarajuov algoritam (zadaci)

TardZanov algoritam
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https://cp-algorithms.com/graph/strongly-connected-components.html
https://usaco.guide/adv/SCC?lang=cpp#kosarajus-algorithm
https://usaco.guide/adv/SCC?lang=cpp#tarjans-algorithm

3.16 REG™ Osnove kombinatorne teorije igara (en. Basics of combinato-
rial game theory)
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3.17

3.17.1
3.17.2
3.17.3

3.17.4

Geometrijski algoritmi (en. Geometric Algorithms)
REP™ Kompresija koordinata (en. Coordinate Compression)
REP™ TODO (en. Sweeping Line)

REP™ Vektorski i skalarni proizvod i primjene (en. Vector and Scalar Product,
and Applications)

REP™ O(N * log(N)) Konveksni omotaé (en. O(N * log(N)) Convex Hull)
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4 Racunarske Nauke - Strukture Podataka

4.1 REG™ Stek (en. Stack)
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4.2 FREG™ Red (en. Queue)
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4.3 REG™ Reprezentacije grafova (en. Graph Representations)
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4.4 BEP™ Reprezentacije disjunktnog skupa (en. Disjoint-set representa-
tions)
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4.5 Staticki balansirana binarna pretrazivacka stabla (en. Statically Bal-
anced Binary Search Trees)

4.5.1 FREP™ Segmentno stablo (en. Segment Tree)
4.5.2 REP™ Fenvikovo stablo/Binarno indeksirano stablo (en. Fenwick Tree/Binary
Indexed Tree - BIT)

Binarno Indeksirano Stablo - USACO
Ovaj dio nalazi se na polovini stranice.
Fenvikovo stablo - CP Algorithms

Binarno Indeksirano Stablo - CP Handbook
Stranice 86, 87 i 88
Fenvikovo stablo - Video
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https://usaco.guide/gold/PURS
https://cp-algorithms.com/data_structures/fenwick.html
https://usaco.guide/CPH.pdf
https://www.youtube.com/watch?v=kPaJfAUwViY

4.6 REP" Balansirana binarna pretrazivacka stabla (en. Balanced Binary
Search Tree)
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4.6.1 REP™ Logaritamski algoritmi za pronalaZenje najniZeg zajedni¢kog pretka (en.
Logarithmic Algorithms for Lowest Common Ancestor)
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4.7 Dekompozicije stabla (en. Tree Decompositions)
4.7.1 REP™ Tegka-laka dekompozicija (en. Heavy-Light Decomposition)

4.7.2 FREP™ Centroidna dekompozicija (en. Centroid Decomposition)
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4.8 REP™ Perzistente strukture podataka (en. Persistent Data Struc-
tures)
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4.9 Ugnjezdavanje struktura podataka (en. Nesting of Data Structures)
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4.10 REP™ Prefiksno stablo (en. Prefiz tree - Trie)
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