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// IntegerList.java
// Array based implementation of IntegerList ADT (with array doubling)

public class IntegerList implements IntegerListInterface(

private static final int INITIAL_SIZE = 1;

private int physicalSize; // current length of underlying array
private int[] item; // array of IntegerList items
private int numItems; // number of items in this IntegerList

// arrayIndex

// transforms a List index to an Array index

private int arrayIndex({int listIndex)({
return listIndex-1;

}

// doubleltemArray
// doubles the physical size of the underlying array itemi]
private void doubleItemArray({) {
physicalSize *=2;
intf{] newArray = new int{physicalSize];
for (int i=0; i<numItems; i++) newArrayfi] = item[il};
item = newArray;

}

// IntegerlList
// default constructor for the IntegerList class
public IntegerList ()} {

physicalSize = INITIAL_SIZE;

item = new int{physicalSize];

numlItems = 0;

}

// isEmpty
// pre: none
// post: returns true 1f this IntgerList is empty, false otherwise
public boolean isEmptv(){
return (numitems == 0};

}

// size
// pre: none
// post: returns the number of elements in this IntegerList
public int size{) {
return numltems;
H

// get

// pre: 1 <= index <= size(}

// post: returns item at position index

public int get({int index) throws ListIndexOutOfBoundsException {

if{ index<l |} index>numItems ) {
throw new ListIndexQutCfBoundsException("get(} precondition
violated");

}

return iteml[arrayIndex{index)};



// add
// inserts newItem in this Integerlist at position index

// pre: 1 <= index <= gize{}+1l
// post: 1isEmpty(), items to the right of newItem are renumbered

public void add{int index, int newItem) throws
ListIndexOutQOfRoundsiException{

if{ index<l || index>(numItems+l) ){
throw new ListIndexOutOfBoundsException("add() precondition
violated");

}

if( numlitems == physicalSize } {

doubleltemArray(};
}

for{int i=numItems; i>=index; i--} {

) item[arrayIndex{i+1)] = iltem[arrayIndex{i}];
}

item[arrayIndex{index)}] = newlitem;

numItems++;

}

// remove
// deletes item from position index
// pre: 1 <= index <= gize()
// post: items to the right of deleted item are renumbered
public void remove{int index)
throws ListIndexOutOfBoundsException{

if( index<l |[ index>numItems ) {
throw new ListIndexOutOfBoundsException{"remove{) precondition
violated"); :

}

for{int i=index+l; i<=numItems; i++){
item{arrayIndex{i-1)] = item[arrayIndex(i)];

}

numitems--;

}

// removeAll

// pre: none

// post: isEmpty{)

public void removeAll(){
numItems = 0;

3

// toString

// pre: none

// post: prints current state to stdout
// Overrides Object's toString({) method
public String toString(}{

int i
String s = "";
for({i=0; i<numlItems; i++) s += item{i] + " ";

return s;




// equals
// pre:; none
// post: returns true if this Integerlist matches rhs,
// Overrides Object's equals ()} method
public boolean equals{Object rhs){
int 1 = 0;
boclean eq = false;
IntegerlList R = null;

if{rhs instanceof IntegerList}{
R = (IntegerList)rhs;

eq = {this.numItems == R.numltems};
while{eq && i<numItems) {
eq = (this.itemfi] == R.iteml[i});
it++;
}

}

return eq;

false otherwise




// ListIndexOutOfBoundsException,java

public class ListIndexOutOfBoundsException extends IndexQutOfBoundsException{
public ListIndexOutOfBoundsException({String s){

super{s);
}

}

#

# makefile for IntegerList ADT

#

JAVASRC = IntegerList.java IntegerListInterface.java IntegerListTest.java\
ListIndexOutOfBoundsException. java

MAINCLASS = IntegerListTest

CLASSES = Integerlist.class IntegerListInterface.class IntegerListTest,

class\
ListIndexOutOfBoundsException.class

JARFILE = IntegerListTest

JARCLASSES = $(CLASSES)

all: S (JARFILE}

${JARFILE)}: ${CLASSES}
echo Main-class: ${MAINCLASS) > Manifest
jar cvim ${(JARFILE) Manifest $({JARCLASSES)
rm Manifest
chmod +x % {JARFILE)

${CLASSES) : $({JAVASRC)
javac $ (JAVASRC)
# Note: no -X1lint option

clean:
rm -f ${CLASSES) $(JARFILE)
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