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public class MaxPQ <Key extends Comparable<Key>>
MaxPQ() oF gyl o G 5l
MaxPQ(Key[] a) osds 03] (sl b cuglgl oo L 5oyl
void insert(Key v) cuglsl o 5 paie A )
Key delMax() O oS 9 sll i Sy <bis
Key max(Q) Wl e I3 uls
boolean 11sEmpty() gyl b @y (o (N
int sizeQ cuslsl o ;5 sa90 polis 5137 LI
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Byte, Short, Integer, Long, Float, Double
Ldld, ¢ ST, O
Character, String 2 ‘HS /

QS gilwesls | Comparable lawlg a5 gl o o AS g 9b 4 g O

public class MyClass implements Comparable<MyClass> {

public int compareTo (MyClass myClass)
{
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public class Date implements Comparable<Date>
{

private final int day;

private final int month;

private final int year;

public Date(int d, int m, int y)
{ day = d; month = m; year = y; }

public int day() { return day; }
public int month() { return month; }
public int year() { return year; }

public int compareTo (Date that)

{
if (this.year
if (this.year
if (this.month
if (this.month
if (this.day
if (this.day
return O;

that.year ) return +1;
that.year ) return -1;
that.month) return +1;
that.month) return -1;
that.day ) return +1;

>
<
>
<
>
< that.day ) return -1;
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public class Transaction implements Comparable<Transaction>

{

private final String who;
private final Date when;
private final double amount;

public Transaction(String name, Date date, double amnt)
{ who = name; when = date; amount = amnt; }

public String who() { return who; }
public Date when() { return when; }
public int amount() { return amount; }

public int compareTo (Transaction that)

{

if (this.amount > that.amount) return +1;
else if (this.amount < that.amount) return -1;
else return O;
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% more tinyBatch. txt

Turing 6/17/1990 644.08
vonNeumann 3/26/2002 4121.85
Dijkstra 8/22/2007 2678.40 $ java TopM 5 < tinyBatch.txt

vonNeumann 1/11/1999 4409.74

Dijkstra 11/18/1995 837.42 PRSI el T O

vonNeumann 2/12/1994 4732.35

32:;:umann 2;12;1332 23;::?; vonNeumann 1/11/1999 4409.74
Hoare 8/18/1992 4381.21 Hoare 2 CIP R R
TRl 1/11/2002 66.10 vonNeumann 3/26/2002 4121.85
Thompson 2/27/2000 4747.08
Turing 2/11/1991 2156.86
Hoare 8/12/2003 1025.70
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MinPQ<Transaction> pgq = new MinPQ<Transaction>() ;
\\

while (StdIn.hasNextLine()) {
String line = StdIn.readLine();

Transaction item =

pg.insert (item) ;

if (pg.size() > M)
pg.delMin() ;

}

gl o 315§l Jbs Sy

Obz Je 0 yae Nl dldlis jo pate 38, M 8L e O

new Transaction(line) ;

sort
elementary PQ
binary heap
best in theory

N log N
M N

M log N
N
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public class UnorderedMaxPQ<Key extends Comparable<Key>>

{

private Key[] pqg; // pqlil

= ith element on pq

private int N; // number of elements on pgq

public UnorderedMaxPQ<int capacity)
{ pPg = (Key[]) new Comparable[capacity]; }

public boolean isEmpty ()
{ return N == 0; }

public void insert (Key x)
{ palN++] = x; }

public Key delMax()
{
int max = 0;
for (int i = 1; i < N; i++)
if (less(max, i)) max = i;
exch(max, N - 1);
return pq[--N];
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implementation insert delMax
Unordered array 1 N N
Ordered array N 1 1
goal log N log N log N
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private void swim(int k)

while (k > 1 && less(k/2, k))

{

ecxh(k, k/2);
k =k / 2;
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public void insert (Key x)
{

p[++N] = x;

swim (N) ;
}
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private void sink(int k) {

while (2*k <= N)

{
int j = 2 * k;
if (j < N && less(j, j+1)) j++;
if ('less(k, j)) break;
ecxh(k, j);
k =3;
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public Key delMax()
{
Key max = pq[l];
exch(l, N--);
sink (1) ;
pPg[N + 1] = null;
return max;
}
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public class MaxPQ<Key extends Comparable<Key>> ({
private Key[] pg; // pql[i] = ith element on pgq
private int N; // number of elements on pgq

public MaxPQ (int capacity)
{ pg9 = (Key[]) new Comparable[capacity + 1]; }

public boolean isEmpty ()

{ return N == 0; }

public void insert (Key x)

{ /* see previous slides */ }

public Key delMax ()
{ /* see previous slides */ }

private void swim(int k)
{ /* see previous slides */ }

private void sink(int k)
{ /* see previous slides */ }

private boolean less(int i, int j)
{ return pqg[i].compareTo(pgq[j]) < 0; }
private void exch(int i, int j)

{ Key t = [1]; [1] = (31 [3] = t; }
Y P4 P4 PaL] Pal IR0 — (5618) pob saw — dosls olaislbv
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implementation
Unordered array 1 N N
Ordered array N 1 1
binary heap log N log N 1
d-ary heap logy N d logy N 1
fibonacci 1 log N 1
impossible 1 1 1 ‘ Sedos b |
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for (int k =N / 2; k > 1; k--)
sink(a, k, N);

sink(3, 11)
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while (N > 1) 290 A5 [

{ 9% )
exch(a, 1, N--); g yob a4 paie 55 B 1
sink(a, 1, N); . .. _

} All 50 0ald VA pate ilagS O
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exch(a, 1, N--); g yob a4 paie 55 B 1
sink(a, 1, N); ~

} All 50 0ald VA pate ilagS O
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while (N > 1) 800 S O

{ £9° )
exch(a, 1, N--); g yob a4 paie 55 B 1
sink(a, 1, N); ~

} All 50 0ald VA pate ilagS O
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while (N > 1) 800 S O

{ £9° )
exch(a, 1, N--); g yob a4 paie 55 B 1
sink(a, 1, N); ~

} All 50 0ald VA pate ilagS O
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sink(a, 1, N); . .. _
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exch(a, 1, N--); g yob a4 paie 55 B 1
sink(a, 1, N); . .. _
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sink(a, 1, N); 7
} All 50 0ald VA pate ilagS O
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while (N > 1) 2ad WS O

{ £9° )
exch(a, 1, N--); g yob a4 paie 55 B 1
sink(a, 1, N); _ .
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while (N > 1) £ 4,8 O
{
sink(a, 1, N); - .. =
} All 50 0ald VA pate ilagS O
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public class HeapSort
{

public static void sort(Comparable[] pq)

{
int N = pqg.length;

for (int k = N / 2; k >= 1; k++)
sink(pgq, k, N);
while (N > 1)

{
exch(pgq, 1, N--);
sink(pg, 1, N);

}

private static void sink (Comparable[] pg, int k, int N)
{ /* as before */ }

private static boolean less (Comparable[] pg, int i, int j)
{ /* as before */ }

private static void exch (Comparable[] pqg, int i, int j)
{ /* as before */ }
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