Lecture 14 - Wednesday, March 1



Announcements

e Makeup Lecture for WrittenTest1
+ Expected to complete by: March 20
e A2 solution: only source code (no solution videos)









Stack ADT: Testing Alternative Implementations

implements,

LinkedStack(E)

public class ArrayStack<E> implements Stack<E> {
private final int MAX CAPACITY =

private E[]
private ¢;
public ArrayStack() {
data =
t = -1;
}

data;

public int size()
public boolean isEmpty ()

public E top() {
if (isEmpty())
else { return datal[t]; }

}

public void | push(E e)| {
if (size() . .==_MAX CAZPACITY)
else { t ++; datal[t]

}

public E pop() {
E result;
if (isEmpty())
else { result =
return result;

}

}

datalt]:

/% index of top */

(E[]) new Object [MAX CAPACITY];

{ return (t + 1); }

{ return (t

{ /* Precondition Violated x/ }
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@Test

publiqg/ void testP

I String>

&

-1}

S e’new

s.push (

MPM}

{ /+ Precondition Violated */ }

wﬁ‘”‘f

{ /% Precondition Violated =x/ }
datalt

] = null; t —; }

s.push("Mark");
s.push("Tom") ;
assertTrue (s.size()
assertEquals

ST oTI

ymorphicStacks () {
new ArrayStack<p () ;

* dynamic binding =/
/* dynamic binding */
/+* dynamic binding #*/
== 3 && !s.isEmpty());
s.top());

Alan");

"zTom " ;

LinkedStack<>{() ;

s.push ("Mark") ;
s.push("Tom") ;
assertTrue(s.size()
assertEquals ("Tom",

ATan™); * dynamic binding */
/% dynamic binding */

/% dynamic binding x/

== 3 §&& !s.isEmpty());
s.top());
S |

APl
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public int size();

public bog¢lean isEmpty(); * _
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Lecture

Stack ADT vs. Queue ADT

Stack ADT -
Algorithms using the Stack ADT



Algorithm using Stack: Reversing an Array

|
public static|<E>| void reverse\(\E)] a) |
tack{]z’.}> buffer = new ArrayStack<@();
or (int 1 = g=, i < a.length; i_;+) {
buffer.push(ali]);

) = = JmlshR

for [(int i = 0; i < a.length; i ++) {

a[‘i'l = buffer.pop();

=
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@Test

public void testReverseViaStack() { -
String|!] nhames = {TALan", "Mark", "Tom"};
String[] expectedReverse®GifNames = {"Tom", "Mark", "Alan"};
StackUtilities.reverse (names) ;
assertArrayEquals(expecf@HREVerseOfNames, names) ;

Integer|[] numbers =~{46, 23, 68};

Integer|[] expectedRevelseOfNumbers= {68, 23, 46};
StackUtilities.reverse (numbers) ;

assertArrayEquals (expectedReverseOfNumbers, numbers);
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Algorithm using Stack: Matching Delimiters .y

while (! foundError && 1 < expression.length()) { ﬁ¥
char ¢ = expression.charAt(i);
if (opening.indexOf(c) != -1) { openings.push(c); } #‘F’"V_
else if (closing.indexOf(c) != -1) {
if (openings.isEmpty()) { foundError = true; }

else {
if (opening.indexOf (openings.top()) == closing.indexOf(c)) {

__?openings.POP (); w“%‘ CWJ mafis

else { foundError = true;
} t.rdfo(
}. fds d M @Test
T T = public void testMatchingDelimiters() {

: , , assertTrue (StackUtilities.isMatched("]));
return !foundirror & Q) assertTrue (StackUtilities.isMatched ("{[]

openings
public static boolean 1sMaWd(Str1ng expression) {
final String opening = ({";
final String closing = )]}"; %) /”d
Stack<Character> openings = new LinkedStack<Character>(); % / &
int i = 0; i
boolean foundError = false; % KT OCV‘) openings

Y oo{

({H"));

assertFalse (StackUtilities.isMatched("{

) "))

assertFalse (StackUtilities.isMatched{"{
assertFalse (StackUtilities. isMatcheﬁ&" (
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Algorithm using Stack: Calculating Postfix Expressions

Sketch of Algorithm

o When input is an operand (i.e., a number), push it to the stack.
o When input is an operator, obtain its two operands by popping

off the stack twice, evaluate, then push the result back to stack.
o When finishing reading the input, there should be only one

number left in the stack.

Input 1: 3 4 53D G- (4 * 5P

Input 2: 3 4-5"*

Input 3: 5 2 3G%
Input 4: 54 + 6

=(3-4)*5
+5%* (2 +3)
5+46




Lecture

Stack ADT vs. Queue ADT

Queue ADT -
First In First Out (FIFO)
Implementations in Java



Taer. Ot
Queue ADT: Illustration TT“*'I" Fast

| isempty | size Jfirsh

new gueue

enqueue(5)

enqueue(3)

enqueue(l)

——

dequeue

dequeue
e —

dequeue




Implementing the Queue ADT in Java: Architecture

public interface Queue< E > {
public int size();
public boolean isEmpty();
public E first();
public void enqueue( E e);
public E dequeue();

implements implements

ArrayQueue(E) | CircularArrayQueue(E) | LinkedQueue(E)



Implementing the Queue ADT using an Array

public class ArrayQueue<E> implements Queue<E> {

private final int MAX CAPACITY = 1000;
private E[] data;
private int r; /x rear index x/
public ArrayQueue() {
data = (E[]) new Object [MAX CAPACITY];

> 06
) D
public int 51ze‘m’r;/’ =
public boolean isEmpty() ret (r == =1); }
public E first()

if (isEmpty()) { /* Pregbndition Violated x*/ }

else { return data[0] }
}

public void engueuedE e) {
if (size() == MAX CAPACITY) { /+ Precondition Violated x*/ }

else { r ++; datalr] = e; }
} .
public E dequeue () {

if (isEmpty()) { /* Precondition Violated x/ }
else {

E result = datal[0];
for (int i = 0; i < r; i ++) { datal[i] = datal[i + 1]1; }

datalr] = null; r ——;
return result;
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