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Overview

Teorie datových struktur

Array, pole

Stack, zásobńık

Queue, fronta

Table, tabulka

List, seznam

Set, množina

Graph, graf

Tree, strom



Datové typy (DT)

▶ Základńı nap̌r. int, str ...

▶ Ukazele a reference, viz. =Utah=

▶ Strukturované nap̌r. pole, dict, ... → datové struktury

https://www.cs.utah.edu/~germain/PPS/Topics/pointers_and_references.html


Pointers and references

https://xkcd.com/138/

https://xkcd.com/138/


Pointers and references

=Educative=

https://www.educative.io/edpresso/differences-between-pointers-and-references-in-cpp


Pointers and references



Základńı operace na DS

▶ Traversing - procházeńı

▶ Searching - prohledáváńı

▶ Insertion - vkládáńı prvku

▶ Deletion - odstraněńı prvku

▶ Sorting - ťŕıděńı, řazeńı

▶ Merging - slučováńı

▶ a daľśı (nap̌r. size, min, max)



Abstraktńı DT

▶ Množina druhů dat a operaćı na nich

▶ Abstraktńı, nezávislý na implementaci

▶ Model složitěǰśıch DT

▶ Definice formálně (axiomaticky) nebo programátorsky jako
rozhrańı (interface)



Základńı ADT

▶ Sekvenčńı (lineárńı, má následńıka)
▶ Pole (Array)
▶ Zásobńık (Stack)
▶ Fronta (Queue)

▶ Asociativńı (nelineárńı)
▶ Tabulka (Table, Map)
▶ Množina (Set)
▶ Strom (Tree)

Viz nap̌r. =UniWaterloo=

https://ece.uwaterloo.ca/~dwharder/aads/Abstract_data_types/


Základńı ADT

=UniWaterloo=

https://ece.uwaterloo.ca/~dwharder/aads/Abstract_data_types/


Array - pole

▶ Homogenńı = prvky stejného typu.

▶ Všechny prvky současně v paměti - random access p̌res indexy.

▶ Statický = fixńı počet prvk̊u.

▶ Lineárńı = indexy uspǒrádány.

▶ Vše je de facto 1 dimenzionálńı.



XD pole

Jak mohu ḿıt v́ıce dimenzionálńı pole? (nap̌r. matici)



Mapovaćı funkce a XD pole

▶ map(i , j) = a(imin, jmin) + (i − imin)nj + (j − jmin)

▶ Možno udělat také pro 3D nebo řazeńı po sloupćıch.



Python list

Je Python list pole?
Přitom:

▶ Může obsahovat r̊uzné typy.

▶ Může měnit svou velikost.



Python list

=PythonDocs=

▶ Alokováno pole vždy věťśı
(1.125 ∗ velikost + 6(+3, pro pole < 9 prvk̊u)).

▶ Pole je pole ukazatel̊u.

https://docs.python.org/2/faq/design.html#how-are-lists-implemented-in-cpython


Stack, zásobńık

▶ A.K.A. Last In First Out

▶ Nap̌r. návrat z procedury, DFS pr̊uchod stromem.

▶ Př́ıstup pouze k vrcholu (top).

▶ Dynamický = proměnlivý počet prvk̊u.

▶ Lineárńı, Homogenńı.

▶ Vložený prvek odkazuje na ďŕıvěǰśı prvek.



Queue, fronta

▶ A.K.A. First In First Out

▶ Nap̌r. fronty úloh, BFS pr̊uchod stromem.

▶ Př́ıstup pouze prvku na čele (head).

▶ Vkládáńı pouze na konec (tail).

▶ Homogenńı, lineárńı, dynamický.

▶ Vložený prvek odkazuje na posledńı prvek.



Table, tabulka

▶ A.k.a. Look-up table, vyhledávaćı tabulka.

▶ Homogenńı, i dynamická, nelineárńı.

▶ Kĺıče (jedinečné) a asociované (p̌ŕıpadné) hodnoty.
▶ Vyhledáváńı může být implementováno:

▶ Asociativńı, t.j. hledané = kĺıč, (Ω(logn), ale O(n))
▶ Adresńı - indexace kĺıčem (p̌ŕımý p̌ŕıstup) nebo rozptylováńım

(hashing = výpočet adresy z kĺıče), Θ̃(1)

▶ Tedy implementačně může ḿıt mnoho jmen: map, hash table,
hashmaps, associative array.



Hashing

▶ Kompromis, p̌ŕımý p̌ŕıstup má prostorově O(n).

▶ Hash má konstantńı čas pro vyhledáváńı a vložeńı.

▶ Už́ıvá rozptylovaćı (hashovaćı) fce (podrobněji možná p̌ŕı̌stě,
viz =Jenkins=).

▶ Ale ...
▶ Konstantńı čas odpov́ıdá délce kĺıče.
▶ Nevhodné na výběr x-tého prvku a řazeńı.

http://burtleburtle.net/bob/hash/evahash.html


Python dict

Je Python dict tabulka?



Python dict

=PythonDocs=

▶ Dokonce vyloženě hash table.

https://docs.python.org/3/tutorial/datastructures.html#dictionaries


List, seznam

▶ Homogenńı, dynamický, lineárńı.

▶ Nemá indexovaný p̌ŕıstup.

▶ Vkládáńı a mazáńı v ḿıstě ukazovátka.



Python list

Je Python list list?



Python list

▶ Ne, viz ďŕıve. Je to pole referenćı.



Set, množiny

▶ Map, kde vše má jen kĺıč.

▶ Homogenńı, dynamický nebo statický, nelineárńı.

▶ Existuje také multimnožina (multiset, bag).



Python set

Je Python set set?



Python set

▶ Ano, má i podobnou syntax jako dict.



Graph, graf

▶ Složen z uzl̊u a (ne)orientovaných hran.

▶ Realizován v́ıcero způsoby hlavńı je myšlenka sousedstv́ı
(adjacency).



Tree, strom

▶ Speciálńı druh grafu.

▶ Každý uzel kromě kǒrene má jednoho rodiče/p̌redchůdce
(kǒrenový strom).
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