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Ugrolistak
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FIGURE 1 - Linked lists with additional pointers




Ugrolistak

Search path / updatelil—>forward|i)
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list after insertion, updated pointers in grey

FIGURE 3 - Pictorial description of steps involved in performing an insertion




Ugrolistak

RSL Insert Example
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Ugrolistak

Need to climb k
levels from here

Need to climb
only k-1 levels

/ from here

o~ |
D
A
, . situation b X
Still need to climb k situation ¢

levels from here

FIGURE 6 - Possible situations in backwards traversal of the search path




Empirical analysis

Implementation Search Time Insertion Time Deletion Time
Skip lists 0.051 msec (1.0) 0.065 msec (1.0) 0.059 msec (1.0)
non-recursive AVL trees 0.046 msec (0.91) 0.10 msec (1.55) 0.085 msec (1.46)
recursive 2-3 trees 0.054 msec (1.05) 0.21 msec (3.2) 0.21 msec (3.65)
Self—adjusting trees:
top-down splaying 0.15msec (3.0 0.16 msec (2.5) 0.18 msec (3.1)
bottom-up splaying 049 msec (9.6) 0.51 msec (7.8) 0.53msec (9.0)

Table 2 - Timings of implementations of different algorithms

CONCLUSIONS

From a theoretical point of view, there is no need for skip
lists. Balanced trees can do everything that can be done with
skip lists and have good worst-case time bounds (unlike skip
lists). However, implementing balanced trees is an exacting
task and as a result balanced tree algorithms are rarely imple-
mented except as part of a programming assignment in a data
structures class.

Skip lists are a simple data structure that can be used in
place of balanced trees for most applications. Skip lists algo-
rithms are very easy to implement, extend and modify. Skip
lists are about as fast as highly optimized balanced tree algo-
rithms and are substantially faster than casually implemented
balanced tree algorithms.




http://www.inf.u-szeged.hu/~tnemeth/alga2/eloadasok/skiplists.pdf
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Adatszerkezetek tervezése
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Honnan lehet tudni, hogy a
kovetkezO el bevalasztasaval a
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Honnan lehet tudni, hogy az adott €l
2 vegen lévo pont egy halmazban
van-e?

Hogyan tudom a kezdetben n
halmazt hatekonyan egyesitgetni?
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Kruskal algoritmus halmazerdovel




Kruskal algoritmus halmazerdovel




Halmazerdd tomoritese




Halmazerdo hatékonyabb tomoritése
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Halmazerdo atlagos magassaga

foreatn 0 nethl o) unio 1-el hosszabitja az utakat
repl=rep(el.p) ; , e s , .
rep2=rep(el.q) : rep 1-hosszura roviditi az erintett

if (repl!=rep2) {
o aaat pontokon az utakat

unio(repl,rep2) : rep legalabb 2-szer tobbszor fut

: } le mint unio

i e— | —m

HF: halmazerdo atlagos magassaga

Futasi 1do elemzése: 2] 444-455



HF: algoritmus megadasa
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absztrakt adatszerkezetek és miveleteik
verem és sor megvaldsitdsa lancolt listaval
halmaz, figgvény absztrakt adatszerkezet

’ L4

bindris keresdfdk, véletlen épitési bindris keresdfa, optimdlis bindris kereséfa
rendezett-minta fdk, intervallumfak
AVL tak

dltalédnos keresdfak, B-fak

2-3 tak, piros-tekete fak
énszervezd bindris kereséfak

hasitétablazatok
ugrdlistak

amortizdcids kéltségelemzés
- 6sszesitéses modszer
- potencidlmédszer

prioritdsi sor megvaldsitdsa
binomidlis kupac, Fibonacci kupac

specidlis (problémaspecifikus) adatszerkezetek
halmazerdé



O(f(x))*

rendezetlen tomb

kulcs-indexelt
tomb

rendezett tomb

rendezetlen lancolt
lista

rendezett lancolt
lista

ugrolista

6n-kiegyensulyozé
keresofa

binomialis kupac

hasito tabla

elem (kulcs)
beszurasa

log n

log n

log n

adott elem
torlése**

logn

log n

logn

adott kulcsu
elem keresése

log n

logn

log n

maximum
keresés

log n

rakovetkezo
elem

1, logn

k. elem

keresése egyesités vagas**
? n+m n
? min(n,m) .
n n+m n
? ] i
n n+m ]
n N+m 1

log n (n+m)logn nlogn

? logn logn

? N+m n

amortizacios koltseg

kereses nelkul




