Stacks

. Common data structures - useful for
organizing data for specific tasks

. Lists
. Stacks- an Abstract Data Type
— Classinterface
— Polymor phism
— Use of List asrepresentation of Stacks
— Pop versus Peek
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Lists

- A list Isa sequence of objects
— Bad view for thinking about operationson lists

- Alistisapair, afirst element and a
rest_of list, which isasublist

element rest_of_list
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csll1l.util.List.*
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Details here are hidden by List class implementation!
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Lists
public class List extends (bject{

protected nject info;//field is accessible only

protected List subList;//by classes in sane package

// means field is private to package
public List{

Info = null:
subLi st = null;

}

public List (Qbject el enent,
I nfo = el enent;
subLi st = ol dLi st;

Li st ol dLi st){
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List Construction

element;: A

st (o) I

result | | A ([B] [

new Iist/A
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Stacks

. Stacksin real-life

— Redial button on telephone - callsthe last
number dialed

— history (his) command in Unix (!! executes your
last typed command)

— Job layoffs of peoplewith least seniority
— Pile of platesin restaur ant
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Stacks- an Abstract Data Type

- Defined In terms of necessary operations

- Abstract Data Type (ADT)
— Something defined by its behavior

— Doesn’t matter how these behaviorsare
Implemented as long as semantics ar e preserved

- Implementation “protected” from
disturbance by a user - encapsulation or
data hiding
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Stack Class Interface

. Instance variables:
— private List top
— privateint length

. Instance methods:

. public Stack() //constructor

. public int getLength() //# of elements

. public boolean empty()

. public String toString()

. public Enumeration getEnumeration()

Barbara G. Ryder & Spring 1998 Stacks(17) 9



Stack Methods

public Stack() {//enpty stack is top as null List
top = null;
| ength = O;

}

public int getLength(){//observer nethod
return | engt h;

}

public boolean enmpty(){//true only if |[ength!=0
return (length == 0);
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Stack Interface

. public void push (Object newltem)
— adds element newltem to stack
— polymor phic abstract datatype (ADT)

. public Object pop() throws Stack Exception
— removes element from Stack and returnsit
— polymor phic

. public Object peek() throws Stack Exception

— allows examination of top element on Stack
without removing it

— polymor phic
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Stack Class: How to build?

- How to represent Stacks?

— UseList class (first element, rest_of list) to hold
elementsin a stack

. Potential special cases
— Pop off or peek at an empty stack
— Push onto an empty stack

— Both can be handled by encoding the empty
stack astop == null and length ==

- Can uselength==0to check for empty stack
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Push onto empty stack

Initially, Perform push( E)
top is null
length is O

top —| E

length is 1

List nl = new List(newtem top)
top = nl;
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Push onto non-empty Stack

Intially, then, push( F)
top —» E |

length is 1

length is 2
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Push Method

[/ create new List with old List as subList and
[/ newWtem as first el enent
public void push(CQbject newtem {

Li st nl new List(newitem top);

top = nl;

| engt h++;
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Pop Method

public Cbject pop() throws StackException{
1 f (enpty()) throw new StackException
(“Attenpt to pop fromenpty Stack”);
(bject ret = top.info;
top = top. subLi st;
| engt h- -;
return ret;
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Pop off empty stack

Iniually, empty() yields true
top is null method throws a StackException.
length is O

Pop off non-empty stack

Initially,

top—™| E |

length is 1
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pop() returnk

___» topisnull
length is O

bj ect ret = top.info;
top = top.subList;

| engt h- -;
return ret;
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User-defined Exception

public class StackException extends Exception{
String neg;
St ackException (String str){
nsg = str;
}
}

 Define as extension of built-in class Exception in java.lang.*
 Pass Stack Exception object with private String instance
variableto exception handler for possible printing

* No handler in Stack class means user of Stack class can
handle or passalong to default handler in class Object
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Pop( ) versus Peek()

public Cbject pop() throws StackException{
1 f (enpty()) throw new StackException
(“Attenpt to pop fromenpty Stack”);
(bj ect ret = top.info;
t op t op. sublLi st;
| engt h- -;
return ret;

changes the stack

}
public bject peek() throws StackException{

I f (enmpty()) throw new StackException
(“Attenpt to peek at an enpty Stack”);

return top.info;
} does not change the stack
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toString M ethod

[/uses toString() nethod in List to build String rep
[/ of contents of Stack
public String toString(){
String ret = “Stack length is “ + length + “\n”;
return ret + “stack is: * + top.toString;
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