Operacoes em Vectores

Sistematizacao
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Operacoes em Vectores
Classe de exemplo

public class MyVector ({

private static final int DEFAULT SIZE=?27?; Os elementos do vector sao
de um tipo geneérico type.

@
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\ a variavel count servira para
pulslic Myvester() 4 N contar o nimero de

| v = new type[DEFAULT SIZE]; | elementos armazenados no
l J—

| count = 0; | vector v.
|
|

public void insertlast (type e);

public void removelast () ;

No construtor limitamo-nos a
inicializar o vector ve o

contador de elementos
count.

public void insertAt (type e, int pos);
public void removeAt (int pos);

public boolean searchForward(type e);

public boolean searchBackward (type e);
public void bubbleSort();
public boolean binarySearch (type e);
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Operagf')es em Vectores
(Insercao no final)

Como preé-condicdo para a
execucao da operacéao e
necessario que o vector nao
se encontre todo preenchido

// pre: count < v.length

\ 4

public void insertLast (type e) {

v[count] = e;

count++;

v _

[O] [count-1] [count] [v.length-1]
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Operac;ﬁes em Vectores
(Insercao no final)

// pre: count < v.length
public void insertLast (type e) {
v[count] = e;

count++;

v _

[O] [count-1] [count] [v.length-1]
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Operac;ﬁes em Vectores
(Insercao no final)

// pre: count < v.length
public void insertLast (type e) {
v[count] = e;

count++;

v _

[O] [count-1] [count] [v.length-1]
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Operac;ﬁes em Vectores
(Insercao no final)

// pre: count < v.length
public void insertLast (type e) {

v[count] = e;
count++;
t
v _

[O] [count-1] [count] [v.length-1]

Depois I

v _

[O] [count-1] [count] [v.length-1]
Antes I
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Operac;ﬁes em Vectores
(Remocao do final)

// pre: count > 0 ,| O vector tem que ter pelo
. . menos um elemento...
public void removelLast () {

count—-;

v _

[O] [count-1] [count] [v.length-1]
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Operac;ﬁes em Vectores
(Remocao do final)

Basta decrementar o

// pre: count > 0
contador de elementos! O

public void removeLast () { ‘s
gue antes era o ultimo
count--; elemento permanece no
} vector mas ¢é “esquecido” em

futuras operacoes...

S

[O] [count-1]  [count] [v.length-1]
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Operac;ﬁes em Vectores
(Remocao do final)

// pre: count > 0
public void removelast () {

count—-;

v _

. [O] [count-1]  [count] [v.length-1]
Depols I

V _

[0] [count-1] [count] [v.length-1]
Antes I
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Operacoes em Vectores
(Insercao)

// pre: count < v.length && pos <= count

public void insertAt (type e, int posT\T\\\\\\\*

for (int i=count-1; i >= pos; 1i--) OveCtor_ nao pode gstar todo
preenchido e a posicao dada

v[iit+l] = v[1i]; .
[ : = tem que estar preenchida ou
v[pos] = e; ser a primeira vazia
count++;

V _

[O] [pos] [count-1] [count] [v.length-1]
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Operacoes em Vectores

(Insercao)
// pre: count < v.length
public void 1insertAt(type e, int pos) {
for (int i1=count-1; 1 >= pos; 1--)
v[ii+l] = v[1i];
v[pos] = e;

count++;

V _

[O] [pos] [count-1] [count] [v.length-1]

o elemento e devera ser
inserido na posicao de indice
posS.
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Operacoes em Vectores

(Insercao)
// pre: count < v.length
public void 1insertAt(type e, int pos) {
for (int i1=count-1; 1 >= pos; 1--)
v[ii+l] = v[1i];
v[pos] = e;

count++;

V _

[O] [pos] [count-1] [count] [v.length-1]

Mas antes é necessario abrir

espaco para o la colocar...
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Operacoes em Vectores

(Insercao)
// pre: count < v.length
public void 1insertAt(type e, int pos) {

for (int i=count-1; i >= pos; i--)

v[ii+l] = v[i]; i=count-1
v[pos] = e;

count++;

V _

[O] [pos] [count-1] [count] [v.length-1]

Mas antes é necessario abrir

espaco para o la colocar...
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Operacoes em Vectores

(Insercao)
// pre: count < v.length
public void 1insertAt(type e, int pos) {

for (int i=count-1; 1 >= pos; i--)

v[ii+l] = v[i]; i=count-1
v[pos] = e;

count++;

[O] [pos] [count-1] [count] [v.length-1]

Mas antes é necessario abrir

espaco para o la colocar...
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Operacoes em Vectores

(Insercao)
// pre: count < v.length
public void 1insertAt(type e, int pos) {

for (int i=count-1; 1 >= pos; 1i--)

v[ii+l] = v[i]; i=count-2
v[pos] = e;

count++;

V _

[O] [pos] [count-1] [count] [v.length-1]

Mas antes é necessario abrir

espaco para o la colocar...
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Operacoes em Vectores

(Insercao)
// pre: count < v.length
public void 1insertAt(type e, int pos) {

for (int i=count-1; 1 >= pos; i--)

v[ii+l] = v[i]; i=count-2
v[pos] = e;

count++;

[O] [pos] [count-1] [count] [v.length-1]

Mas antes é necessario abrir

espaco para o la colocar...
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Operacoes em Vectores

(Insercao)
// pre: count < v.length
public void 1insertAt(type e, int pos) {

for (int i=count-1; 1 >= pos; 1i--)

v[i+l] = v([1i]; i=pos+1
v[pos] = e;

count++;

V _

[O] [pos] [count-1] [count] [v.length-1]

Mas antes é necessario abrir

espaco para o la colocar...
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Operacoes em Vectores

(Insercao)
// pre: count < v.length
public void 1insertAt(type e, int pos) {

for (int i=count-1; 1 >= pos; i--)

v[i+l] = v([1i]; i=pos+1
v[pos] = e;

count++;

[O] [pos] [count-1] [count] [v.length-1]

Mas antes é necessario abrir

espaco para o la colocar...
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Operacoes em Vectores

(Insercao)
// pre: count < v.length
public void 1insertAt(type e, int pos) {

for (int i=count-1; 1 >= pos; 1i--)

v[ii+l] = v[i]; 1=pos
v[pos] = e;

count++;

V _

[O] [pos] [count-1] [count] [v.length-1]

Mas antes é necessario abrir

espaco para o la colocar...
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Operacoes em Vectores

(Insercao)
// pre: count < v.length
public void 1insertAt(type e, int pos) {

for (int i=count-1; 1 >= pos; i--)

v[ii+l] = v[i]; 1=pos
v[pos] = e;

count++;

V _

[O] [pos] [count-1] [count] [v.length-1]

Mas antes é necessario abrir

espaco para o la colocar...
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Operacoes em Vectores

(Insercao)
// pre: count < v.length
public void 1insertAt(type e, int pos) {

for (int i=count-1; 1 >= pos; i--)

v[ii+l] = v[i]; 1=pos
v pos] = e;

count++;

V ﬂ

[O] [pos] [count-1] [count] [v.length-1]
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Operacoes em Vectores

(Insercao)
// pre: count < v.length
public void 1insertAt(type e, int pos) {

for (int i=count-1; 1 >= pos; i--)

v[ii+l] = v[i]; 1=pos
vi[pos] = e;

count++;

V ﬂ

[O] [pos] [count-1] [count] [v.length-1]
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Operacoes em Vectores

(Insercao)
// pre: count < v.length
public void 1insertAt(type e, int pos) {
for (int i1=count-1; 1 >= pos; 1--)
v[ii+l] = v[1i];
v[pos] = e;

count++;

V m

. [O] [pos] [count-1] [count] [v.length-1]
Depols I
V _
[O] [pos] [count-1] [count] [v.length-1]

Antes I
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Operacoes em Vectores
(Remocao)

pre: count > 0 && pos < count .| O vector tem que ter pelo
menos um elemento e a

posicao indicada tem que
estar preenchida

public void removeAt (i1nt pos) {

for (int i=pos; i<count-1; i++)

v[ii] = v[i+1l];

count—-;

V _

[O] [pos] [count-1] [count] [v.length-1]
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Operacoes em Vectores
(Remocao)

pre: count > 0 && pos < count
public void removeAt (int pos) {
for (int 1=pos; i<count-1; 1++)
v[ii] = v[i+1l];

count—-;

V _

[O] [pos] [count-1] [count] [v.length-1]

0 elemento devera ser

removido da posicao de
indice pos.
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Operacoes em Vectores
(Remocao)

pre: count > 0 && pos < count
public void removeAt (int pos) {
for (int i=pos; i<count-1; 1i++)
v[i] = v[i+1l];

count—-;

V -

[O] [pos] [count-1] [count] [v.length-1]

Mas nao podemos deixar “um
buraco” no vector...
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Operacoes em Vectores
(Remocao)

pre: count > 0 && pos < count

public void removeAt (i1nt pos) {

for (int i=pos; i<count-1; i++)
vii] = v[1i+1l];

count—-;

[O] [pos] [count-1] [count] [v.length-1]

Mas nao podemos deixar “um
buraco” no vector...
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Operacoes em Vectores
(Remocao)

pre: count > 0 && pos < count

public void removeAt (i1nt pos) {

for (int i=pos; i<count-1; i++)
vii] = v[1i+1l];

count—-;

[O] [pos] [count-1] [count] [v.length-1]

Mas nao podemos deixar “um
buraco” no vector...
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Operacoes em Vectores
(Remocao)

pre: count > 0 && pos < count

public void removeAt (i1nt pos) {

for (int i=pos; i<count-1; i++)
v[i] = v[i+1l];

count—-;

V -

[O] [pos] [count-1] [count] [v.length-1]

Mas nao podemos deixar “um
buraco” no vector...
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Operacoes em Vectores
(Remocao)

pre: count > 0 && pos < count

public void removeAt (i1nt pos) {

for (int i=pos; i<count-1; i++)
vii] = v[1i+1l];

count—-;

[O] [pos] [count-1] [count] [v.length-1]

Mas nao podemos deixar “um
buraco” no vector...
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Operacoes em Vectores
(Remocao)

pre: count > 0 && pos < count

public void removeAt (i1nt pos) {

for (int i=pos; i<count-1; 1i++) i=count-2
v[i] = v[i+1l];

count—-;

V -

[O] [pos] [count-1] [count] [v.length-1]

Mas nao podemos deixar “um
buraco” no vector...
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Operacoes em Vectores
(Remocao)

pre: count > 0 && pos < count

public void removeAt (i1nt pos) {

for (int i=pos; i<count-1; 1i++) i=count-2
v[ii] = v[i+1l];

count—-;

[O] [pos] [count-1] [count] [v.length-1]

Mas nao podemos deixar “um
buraco” no vector...
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Operacoes em Vectores
(Remocao)

pre: count > 0 && pos < count

public void removeAt (i1nt pos) {

for (int i=pos; i<count-1; 1i++) ‘i=count—1 I

v[i] = v[i+1l];

count—-;

V -

[O] [pos] [count-1] [count] [v.length-1]

Mas nao podemos deixar “um
buraco” no vector...
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Operacoes em Vectores
(Remocao)

pre: count > 0 && pos < count
public void removeAt (int pos) {
for (int 1=pos; i<count-1; 1++)
v[ii] = v[i+1l];

count—-—;

V -

[O] [pos] [count-1] [count] [v.length-1]
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Operacoes em Vectores

(Remocao)

pre: count > 0 && pos < count
public void removeAt (int pos) Apesar do ultimo elemento

for (int i=pos; i<count-1; i++) estar repetido, nunca sera

Vil = v[i+1]; utilizado pois nao esta
’ contabilizado...

count—--;

}

[O] [pos] [count-1] [count] [v.length-1]

Depois I
O .

[O] [pos] [count-1] [count] [v.length-1]
Antes I

Departamento de Informética FCT UNL (uso reservado © ) 35




Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward(type e) { ExistirA no vector o elemento
boolean found = false;

int 1=0;

while (i<count && !found)

if(v[i] == e)
found = true;
else 1++;

return found;

V _

[O] [count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward(type e) { ExistirA no vector o elemento
boolean found = false;

int 1=0;

while (i<count && !found)

1if(v[i] == e)

found = true;

clse itt: found = false I

return found; .
1=0

V _

[O] [count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward (type e)

boolean found = false;
int i=0; AR
® 9
while (i<count && !found) v@
if(v[i] == e)
found = true;
else i++;

return found;

{

Existira no vector o elemento

found = false I

1=0

V _

[0]
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[count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward(type e) { ExistirA no vector o elemento
boolean found = false;

int 1=0;

while (i<count && !found)

if(v[i] == e)  [t¥

W .
found = true;

clse itt: found = false I

return found; .
1=0

V _

[O] [count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward(type e) { ExistirA no vector o elemento
boolean found = false;

int 1=0;

while (i<count && !found)

1if(v[i] == e)

found = true;

else i++; found = false I

return found; .
i=1

V _

[O] [count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward (type e)

boolean found = false;
int i=0; AR
® 9
while (i<count && !found) v@
if(v[i] == e)
found = true;
else i++;

return found;

{

Existira no vector o elemento

found = false I

1=1

V _

[0]
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[count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward(type e) { ExistirA no vector o elemento
boolean found = false;

int 1=0;

while (i<count && !found)

if(v[i] == e)  [t¥

W .
found = true;

clse itt: found = false I

return found; .
i=1

V _

[O] [count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward(type e) { ExistirA no vector o elemento
boolean found = false;

int 1=0;

while (i<count && !found)

1if(v[i] == e)

found = true;

else i++; found = false I

return found; .
1=2

V _

[O] [count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward (type e)

boolean found = false;
int i=0; AR
® 9
while (i<count && !found) v@
if(v[i] == e)
found = true;
else i++;

return found;

{

Existira no vector o elemento

found = false I

1=2

V _

[0]
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[count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward(type e) { ExistirA no vector o elemento
boolean found = false;

int 1=0;

while (i<count && !found)

if(v[i] == e)  [t¥

W .
found = true;

clse itt: found = false I

return found; .
1=2

V _

[O] [count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward(type e) { ExistirA no vector o elemento
boolean found = false;

int 1=0;

while (i<count && !found)

1if(v[i] == e)

found = true;

else i++; found = false I

return found; .
1=3

V _

[O] [count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward (type e)

boolean found = false;
int i=0; AR
® 9
while (i<count && !found) v@
if(v[i] == e)
found = true;
else i++;

return found;

{

Existira no vector o elemento

found = false I

1=3

V _

[0]
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[count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward(type e) { ExistirA no vector o elemento
boolean found = false;

int 1=0;

while (i<count && !found)

if(v[i] == e) “i
found = true;
clse itt: found = false I

return found; .
1=3

V _

[O] [count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward(type e) { ExistirA no vector o elemento
boolean found = false;

int 1=0;

while (i<count && !found)

if(v[i] == e)
found = true;
cllge dde found = true

return found;

V _

[O] [count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward(type e) { Existira no vector o elemento
boolean found = false;
int 1=0;
while (i<count && !found) [ o ®
P A~
1f(v[i] == e)
found = true;
cllge dde found = true

return found;

V _

[O] [count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward(type e) { ExistirA no vector o e|emento
boolean found = false;

int 1=0;

while (i<count && !found)

if(v[i] == e)
found = true;
cllge dde found = true

return found;

V _

[O] [count-1] [count] [v.length-1]
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward(...)

boolean found = false;
int 1i=0;

while (1<count && !found)

{

else 1++;

return found;
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Por vezes a busca nao pretende
saber se um elemento especifico
se encontra no vector mas apenas
se existe um elemento que
satisfaca uma determinada
condicao.

p() € uma funcao booleana e
representa o critério que determina
se um dado elemento € o
elemento procurado.

Exemplos: procurar um elemento
gue seja um numero primo,
procurar uma conta com saldo
negativo, etc...



Operacoes em Vectores
(Pesquisa Linear — indices decrescentes)

public boolean searchBackward(...) {

boolean found = false;

int i1=count-1;

while (i>=0 && !found) Esta busca é |dent|c§1 a anterior
mas efectua-se da direita para a

if(p(v[i]) esquerda.

found = true;
Por vezes queremos saber a

else 1--; Gltima ocorréncia de um
return found; determinado elemento dentro dum
) vector...
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public int searchIndexOf (...) {

boolean fo

int 1=0;
Se se pretender determinar a
| . localizacéo do elemento a procurar
LE (Al é facil adaptar a funcéo de

found = true; pesquisa...

while (1<count && !found)

else 1++;
1f (found) return 1

else return -1;
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Operacoes em Vectores
(Pesquisa Linear — indices crescentes)

public boolean searchForward(...) {

1

returnlsearchlndexOf(...) = -1;

Mas o melhor sera programar a
operacao mais geral (a que
determina a posic&o do elemento
dentro do vector) e programar a
operacao de busca simples a
custa da primeira...
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