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Algoritmos de
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Search and Sorting Algorithms
Parte 2



Ordenacao



Algoritmos de
Ordenacao Interna

Continuacéao



Algoritmos de Ordenacao Interna

* Complexidade O(n?)
— Bubble Sort — Método da Bolha
— Insertion Sort — Insercao direta
— Selection Sort — Selecao direta
— Shell Sort — Incrementos Decrescentes

* Complexidade O(n log n)
— Merge Sort — Metodo da Intercalacao

— Quick Sort — Método da Troca e Particao
— Heap Sort — Selecdo em Arvore



Algoritmos de
Ordenacao Interna

Complexidade O(n log n)



Merge Sort

Meétodo da intercalacao



Merge Sort. Fucionamento
Dividir em
duas metades

numbers

PrimeiraParte

SegundaParte

‘/

PrimeiraParte

\>

SegundaParte

Ordenar Merge
Recursivamente

Fim - Ordenado!




Merge-Sort(numbers, 0, 7)
Divide

Ale 2 ® 4 P77 55 1




Merge-Sort(numbers, 0, 7)
Merge-Sort(numbers, 0, 3) , divide
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Merge-Sort(numbers, 0, 7)

Merge-Sort(numbers, 0, 1) , divide
A: [ 3 / S 1]]




Merge-Sort(numbers, 0, 7)

Merge-Sort(numbers, 0, 0)  caso base
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Merge-Sort(numbers, 0, 7)

Merge-Sort(numbers, 0, 0), retorna
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Merge-Sort(numbers, 0, 7)

Merge-Sort(numbers, 1, 1) | caso base
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Merge-Sort(numbers, 0, 7)

Merge-Sort(numbers, 1, 1), retorna

A: [ [3




Merge-Sort(numbers, 0, 7)
Merge(numbers, 0, 0, 1)
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Merge-Sort(numbers, 0, 7)

Merge-Sort(numbers, 0, 1), retorna

A: [ [3




Merge-Sort(numbers, 0, 7)
Merge-Sort(numbers, 2, 3) , divide
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Merge-Sort(numbers, 0, 7)

Merge-Sort(numbers, 2, 2), caso base
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Merge-Sort(numbers, 0, 7)

Merge-Sort(numbers, 2, 2), retorna
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Merge-Sort(numbers, 0, 7)

Merge-Sort(numbers, 3, 3), caso base
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Merge-Sort(numbers, 0, 7)

Merge-Sort(numbers, 3, 3), retorna
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Merge-Sort(numbers, 0, 7)
Merge(numbers, 2, 2, 3)
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Merge-Sort(numbers, 0, 7)

Merge-Sort(numbers, 2, 3), retorna
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Merge-Sort(numbers, 0, 7)
Merge(numbers, 0, 1, 3)
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Merge-Sort(numbers, 0, 7)

Merge-Sort(numbers, 0, 3), retorna
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Merge-Sort(numbers, 0, 7)
Merge-Sort(numbers, 4, 7)

» (S
[ N E
[ ) | ]




Merge-Sort(numbers, 0, 7)
Merge (numbers, 4, 5, 7)
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Merge-Sort(numbers, 0, 7)

Merge-Sort(numbers, 4, 7), retorna
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Merge-Sort(numbers, 0, 7)

Merge-Sort(numbers, 0, 7), Fim! Ordenado!
A (|




Merge Sort: Algoritmo

Merge-Sort (numbers, esq, dir)
if esq>dir (Nao faz Nada!)
else

meio «—<=esq+dir)/2

Chamada
Merge-Sort(numbers, €sq, meio) Recursiva
Merge-Sort(numbers, meio+1, dir)

Merge(numbers, esq, meio, dir)



Quick Sort

Meétodo da troca e particao



Quick Sort

numbers:
P

Particiona (Divide)

PrimeiraParte v SegundaParte

X<p E P=X

Chamada Recursiva

Ordenado Ordenado

PrimeiraParte SeqgundaParte
x<p ] p=x

Ordenado




Exemplo de como Particionar

numbers:8 63| 51|72




Exemplo de como Particionar

i=0




Exemplo de como Particionar

1=0

numbers : ! 63| 51|71 2
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Exemplo de como Particionar
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nunbers : [[EHINGINON_ 3
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Exemplo de como Particionar




Exemplo de como Particionar




Exemplo de como Particionar




Exemplo de como Particionar

iiz




Exemplo de como Particionar

i=2
numbers :




Exemplo de como Particionar

iiz :ii3




Exemplo de como Particionar

i=3
numbers:



Exemplo de como Particionar

i=3

4

numbers : (NGRS

~_ 7



Exemplo de como Particionar

pivo na
posicao correta!

numbers:

Xx<4 4 <X



particiona (numbers, esq, dir)
X — numbers[esq]
i1 — esq
for §J — esg+l até dir
i1f numbers|[j] < x then
i—1+4+1
troque (numbers[i], numbers[j])
end 1if

end for j
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troque (numbers[i], numbers|[esq])

return 1i



Quick-Sort(hnumbers, 0, 7)

Particiona

numbers: [
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Quick-Sort(numbers, 0, 7)

Quick-Sort(numbers, 0, 2) |, particiona

numbers: [ . [5 6
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Quick-Sort(numbers, 0, 7)

Quick-Sort(numbers, 0, 0) | pafeortzase
numbers: [ . 15 6 7/ 8]]
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Quick-Sort(numbers, 0, 7)

Quick-Sort(numbers, 1, 1) |, caso base

numbers: [ . [5 6
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Quick-Sort(numbers, 0, 7)

Quick-Sort(numbers, 0, 2), retorna

numbers: ll. . .I . [5 6




Quick-Sort(numbers, 0, 7)

Quick-Sort(numbers, 4, 7) |, particiona
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Quick-Sort(numbers, 0, 7)

QUICk Sort(hnumbers, 5, 7) | particiona
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Quick-Sort(numbers, 0, 7)

Quick-Sort(numbers, 6, 7) | particiona
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Quick-Sort(numbers, 0, 7)

Quick-Sort(numbers, 7, 7) | palgorzase
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Quick-Sort(numbers, 0, 7)

Quick-Sort(numbers, 6, 7) | retorna
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Quick-Sort(numbers, 0, 7)

Quick-Sort(numbers, 5, 7) | retorna
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Quick-Sort(numbers, 0, 7)

QU|Ck Sort(numbers, 4, 7) | retorna
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Quick-Sort(numbers, 0, 7)

QU|Ck Sort(numbers, 0, 7) , Fim! Ordenado!
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Quick Sort

Quick-Sort (numbers, esq, dir)
if esq 2 dir (N&o faz Nada! — Ordenado!)
else
pivo — Particiona (numbers, esq, dir)
Quick-Sort (numbers, esq, pivo-1 )
Quick-Sort (numbers, pivo+l, dir)

end 1if



Heap Sort

Selecdo em arvore



Até a proxima...
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