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Colecoes

« Mantém um conjunto de elementos, geralmente, homogéneos (mesmo tipo ou com
propriedades em comum).

* Perguntas ou operacdes que incidem sobre colecdes:
— Busca(colecdo, chave/elemento) => posicdao ou objeto
— Ordenacao( colecao [, comparador ] )
— Insercao( colecao, novo_elemento )
— Exclusdo( colecdo, elemento/indice )
— Sucessor( colecdo, elemento/indice )
— Predecessor( colecdo, elemento/indice )
— Menor( colecdo )
— Maior( colecao)




Por qué organizar uma colecao?

1. Para fins de apresentacao (requisito de sistema)
2. Para melhorar o processo de busca

* Quais os algoritmos mais utilizados?

Simples: Insercdo / selecdo

Eficientes: merge sort / heapsort / quicksort

bubblesort e suas variacoes do : bubblesort / shellsort / comb sort

S D=

Distribuicdo: counting sort / bucket sort / radix sort




Pratica de “criar dados” ou popular colecdes

Premissa: o comportamento de um algoritmo de ordenacao ou de busca tende a ser
o mesmo independente do tipo

Para fins de estimativa, as medidas realizadas em colecdes com 10, 100, 1000,
10.000 ... elementos sao o suficiente para prever o comportamento para massas
gigantescas

O gue importa na analise do algoritmo é a “reta” ou “curva” que liga os 3 ou mais
pontos (funcao de crescimento)

A estimativa visa prever o consumo de tempo e memoria.




Exemplo:

vli=[13,579 28,4, 6]
v2 =[ 'zona', 'Zebra', 'Casa’, 'Maca’, 'bola’, 'ledao’, 'gato’, 'banana’, 'acucar’, 'baralho’ ]
Qual o resultado para:

'bola’ in v2 True
‘México’ in v2 False
4invl True
13 invl False
Ou

vl.index(4) 7




Critérios de comparacao dos algoritmos

Tempo de execucao

Consumo de memoria

Numero de comparacoes

Numero de permutacao (swaps)
Estudos de casos: pior / médio / melhor
Estabilidade




Estabilidade do algoritmo

Nao importa a ordem de entrada, o resultado é sempre o mesmo.
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Complexidade dos algoritmos
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Além do tempo... 0 espaco

Algorithm Time Complexity Space Complexity
Best Average Worst Worst

Quicksort Q(n log(n))| |8(n log(n)) 0(n"2) |0(1eg(n))

Mergesort Q(n log(n))| (6(n log(n)) O(n log(n))

Timsort |2(n) | 8(n log(n))| [0O(n log(n))

Heapsort Q(n log(n))| |6(n log(n)) O(n log(n))

Bubble Sort [2(n) e(n"2) 0(n"2)

Insertion Sort  [2(n)] 8(n"2) 0(n"2)

Selection Sort 8(n"2) 0(n"2)

Tree Sort Q(n log(n))| |6(n log(n)) 0(n"2)

=hell Sort a(n log(n))||8(n{log(n))*2)| ﬂiﬂllﬂltﬂ]l‘ﬂ

Bucket Sort [2(n+k) | [B(n+k)|

Radix Sort - - - 0(n+k)

Counting Sort  [B{REK} [@(n+k) | 0(n+k)] 0(k)

Cubesort 2(n) e(n log(n)})| [0O(n log(n))] 0(n)

Fonte: https://medium.com/@george.seif94/
a-tour-of-the-top-5-sorting-algorithms-with-python-code-43ea9aa02889



https://medium.com/@george.seif94/a-tour-of-the-top-5-sorting-algorithms-with-python-code-43ea9aa02889

BubbleSort

v=[6,5,3,1,8,7,2,4]

[5,3,1,6,7, 2,4, 8]

[3,1,5,6, 2,4, 7, 8]

def bubbleSort(alist): [1,3,5,2,4,6,7, 8]
for passos in range(len(alist)-1,0,-1): [1,3,2,4,5,6,7, 8]

for i in range( passos ): [1,2,3,4,5,6,7, 8]

if alist[i]>alist[i+1]: [1,2,3,4,5,6,7,8]

temp = alist[i] [1,2,3,4,5,6,7,8]

alist[i] = alist[i+1]
alist[1+1l] = temp
print(alist);

6 5 3 18 7 2 4

http://interactivepython.org/runestone/static/pythonds/SortSearch/toctree.html




Selecao (SelectionSort)

def selectionSort(alist):
for tamanholLogico in range(len(alist)-1,0,-1):
posMaior=0
for ind in range(l,tamanhoLogico+l) :
if alist[ind]>alist[posMaior]:

posMaior = ind

temp = alist[tamanhoLogico]
alist[tamanhoLogico] = alist[posMaior]
alist[posMaior] = temp

print( alist );

»»> gelectionSort (ml)
[-]-r Er 7 Er E‘r ";]:,. 3#

LEY

[

r r ]
(L, 2, 7, & 3, 4, 3, 8, 9]
(1, 2, 3, & 3, 4, 7, &, 9]
(1, 2, 3, 4, 5, &, 7, &, 9]
(1, 2, 3, 4, 5, &, 7, &, 9]
(1, 2, 3, 4, 5, &, 7, &, 9]
(1, 2, 3, 4, 5, & 7, &, 9]
[1, 2, 3, 4, 5, & 7, &, 9]




Insercao (insertion sort)

def insertionSort(alist, novo):
pos = len(alist)
for index in range(0,len(alist)):
if alist[index] > novo:
pos = index
break
alist.insert(len(alist),0)
for index in range(len(alist)-1,pos,-1):
alist[index] = alist[index-1];
alist[pos] = novo

print(alist)




Insercao (insertion sort) - Variacao

def insertionSort(alist):
for index in range(l,len(alist)):
currentvalue = alist[index]
position = index
while position>0 and alist[position-1] >
currentvalue:
alist[position]=alist[position-1]
position = position-1
alist[position]=currentvalue

print (alist)




ShellSort

def shellSort(alist):
meio = len(alist)//2 # div por inteiro
while meio > 0O:

for ini pos in range(meio):
for 1 in range(ini pos+meio,len(alist) ,meio):
valorAtual = alist[1]
pos = 1
while pos>=meio and alist[pos-meio]>valorAtual:
alist[pos]=alist[pos-meio]
pPOS = pPOS-meio
alist[pos]=valorAtual
print( alist );

meio = meio // 2 >s» ml =[ 9, & 7, 6, 5, 4, 3, 2,

»>>>» shellSort (ml)

(1, 8, 7, €, 5, 4, 3, 2, ©

(1, 4, 7, &, 3, 8, 3, 2, ©

(1, 4, 3, &, 5, &, 7, 2,

(1, 4, 3, 2, 5, &, 7, 6,

(1, 4, 3, 2, 5, 8, 7, 6,

(1, 2, 3, 4, 5, &, 7, 8,

[1, 2, 3, 4, 5, &, 7, B,




Merge Sort

54 26 93 17 77 | 31 44
———
e
Y
26 | 54 17 | 93 31 | 77 20 | 55
' ,
17 | 26 | 54 | 93 20 | 44 | 55
v
20 | 31 | 44 | 55 | 77
17 26 | 31 54 | 55 | 77 | 93

Fonte: http://interactivepython.org/runestone/static/pythonds/SortSearch/TheMergeSort.html




def mergeSort(alist):
# dividindo a lista
if len(alist)>1:
meio = len(alist)//2
metadeEsqg = alist[:meio]
metadeDir = alist[meio:]
# chamada recursiva
mergeSort (metadeEsq)
mergeSort (metadeDir)
1i=0
7=0
k=0
while 1 < len(metadeEsqg) and ] < len(metadeDir):
if metadeEsg[i] < metadeDir[]]:
alist[k]=metadeEsqg[i]
i=i+l
else:
alist[k]=metadeDir[]]
J=J+1
k=k+1




while 1 < len(metadeEsqg) and j < len(metadeDir):
if metadeEsqg[i] < metadeDir[]]:
alist[k]=metadeEsqg[i]
i=i+l
else:
alist[k]=metadeDir[]]
j=3+1
k=k+1

while 1 < len(metadeEsq):
alist[k]=metadeEsg[i]
i=i+l
k=k+1

while j < len(metadeDir):
alist[k]=metadeDir[]]
Jj=j+1
k=k+1

print("mescalndo ",alist)




QuickSort

5 1 7 9 2 4 8 3 6
pivot
5 1 7 9 2 4 8 3 6
T ?
esq ———— enquanto v[esq] < pivot dir
esq++
5 1 7 9 2 4 8 3 6
T ?
esq enquanto v[dir] > pivot <«—— dir
dir--

* *

Permuta 7 com 3 e continua até que esq >= dir




QuickSort




QuickSort

def quickSort(alist):
quickSortHelper(alist,0,len(alist)-1)

def quickSortHelper(alist,first,last):
if first<last:
splitpoint = partition(alist,first,last)
quickSortHelper(alist,first,splitpoint-1)
quickSortHelper (alist,splitpoint+l,last)




QuickSort

def partition(alist,first,last):
pivotvalue = alist[first]
leftmark = first+l
rightmark = last
done = False
while not done:
while leftmark <= rightmark and alist[leftmark] <= pivotvalue:
leftmark = leftmark + 1
while alist[rightmark] >= pivotvalue and rightmark >= leftmark:
rightmark = rightmark -1
if rightmark < leftmark:
done = True
else:
temp = alist[leftmark]
alist[leftmark] = alist[rightmark]
alist[rightmark] = temp
temp = alist[first]
alist[first] = alist[rightmark]
alist[rightmark] = temp
return rightmark




Busca binaria

def buscaBinaria(alist, item):

ini = 0
fim = len(alist)-1
meio = (ini+fim)//2

while ini<=fim:
meio = (ini+fim+1)//2
if alist[meio] == item:
return( meio );
else:
if alist[meio] < item:
fim = meio-1
else:
ini = meio+l
return(-1)
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