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Zakladni pojmy
e Graf

o uzly
e hrany — orientované / neorientované

e Souvisly graf

e Acyklicky graf

e Strom
e souvisly, acyklicky orientovany graf — DAG
o kazdy uzel ma nejvyse jednoho predchudce
e kofen, list
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Priklady

e Unarni strom = seznam

e Binarni stromO/Q\
e Obecny strom do/ %\O
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Rekurzivni datové struktury

e Seznam = Nic
| Uzel(data: Object, next: Seznam)

e Strom = Nic
| Uzel(data: Object, left: Strom,

right: Strom)
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Binarni strom (data) :
left right
public interface Node
{
Object getDatal() ; // data
void setData(Object data);
Node getLeft () ; // levy podstrom
Node getRight () ; // pravy podstrom
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Priklad (3)

b (o
@

Node root =
new TreeNode (“a”,
new TreeNode (“b”, null, null),
new TreeNode (“c”,
null,
new TreeNode (“d”, null, null)));
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Implementace binarniho stromu | @
public class TreeNode implements Node
public TreeNode (Object d, Node 1, Node r)
data = d; left = 1; right = r;
public Object getData() { return data; }
public void setData(Object data) {
this.data = data;
public Node getLeft() { return left; }
public Node getRight() { return right; }
private Object data;
private Node left, right;
}
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Rekurzivni funkce :
Problém: vypocet délky seznamu
Rozdélime na dvé &asti:
a) Trivialni pfipad — feSeni zname pfimo
b) Obecny pfipad
» predpokladame, ze uz mame vysledek vypocteny pro
problém o krok ,mensi*
» ztéto hodnoty a dalSich udaji vypocteme vysledek
length[]=0
length (x : zbytek) = 1 + length zbytek
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Pocet uzli ve stromu

static int pocetUzlu(Node root) {
if ( root == null )
return 0; // trividlni pripad
// FeSeni ,mensiho" problému
int pocet vlevo =
numNodes (root.getLeft()) ;
int pocet vpravo =
numNodes (root.getRight () ) ;
// vysledek
return pocet vlevo + pocet vpravo + 1;
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Nerekurzivni reseni

e Casto byva naroéngjsi

e Strom = nelinearni struktura
e v cyklu mGzeme projit pfes celou levou vétev
e CO s pravou veétvi?

poznamename si ji do zasobniku

dojdeme-li na levy konec, vybereme prvek ze
zasobniku a pokracujeme opét smérem doleva

je-li zasobnik prazdny, vypocet konci
e Zaveér: snazte se najit rekurzivni reSeni
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Pfevod stromu na text
public String toString()

{
return " ("
+ data
+ (left==null ?
" null" : left.toString())
+ (right==null ?
" null" : right.toString())
+ ll)ll;
}

// operace + se vnitfné realizuje pomoci
// objektu StringBuffer
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Prevod stromu na text

// ekvivalentni resSeni

public String toString()

{
StringBuffer sb = new StringBuffer (" (");
sb.append (data)
.append (left==null ?
" null" : left.toString())
.append (right==null ?
" null" : right.toString())
.append (") ") ;
return sb.toString() ;
}
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Prevod stromu na text

// pomocnd metoda

private void toString(StringBuffer sb)
{
sb.append (" (") ;
sb.append (data) ;
if( left==null ) sb.append(" null");
else left.toString(sb);

if( right == null ) sb.append(" null");
else right.toString(sb) ;
sb.append (") ") ;
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Prevod stromu na text :
// efektivnéjsi FesSeni
// StringBuffer se vytvari pouze jednou
public String toString()
{
StringBuffer sb = new StringBuffer();
this.toString(sb) ;
return sb.toString() ;
}
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Prachody binarnim stromem

e Preorder
o data — levy podstrom — pravy podstrom

e Inorder
e levy podstrom — data — pravy podstrom

e Postorder
e levy podstrom — pravy podstrom - data
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Prachody binarnim stromem

@ preorder *a+bc

@ inorder a*b+c

postorder abc +*

inorder
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Prevod stromu na seznam :
public static final int PREORDER = 1;
public static final int INORDER = 2;
public static final int POSTORDER = 3;
public List traverse (int order)
{
List list = new ArrayList();
traverse(list, order);
return list;
}
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Priklad — vypis uzli stromu
public void print (int order)

List list = this.traverse(order) ;
// System.out.println(list);
Iterator it = list.iterator();
System.out.print("[ ");
while( it.hasNext() ) {
System.out.print (it.next()) ;
System.out.print (" ");

}

System.out.println("1");
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Prevod stromu na seznam :
private void traverse(List list, int order)
{
if ( order == PREORDER )
list.add(data) ;
if( left != null )
left.traverse(list, order);
if ( order == INORDER )
list.add(data) ;
if( right != null )
right.traverse(list, order);
if ( order == POSTORDER ) list.add(data);
}
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Binarni vyhledavaci strom
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Vyhledani uzlu ve stromu
- rekurzivni varianta

boolean contains (Comparable obj)

{

int ¢ = obj.compareTo (this.data) ;
if( ¢ == 0 ) return true;
if( ¢ < 0)
return left==null ?
false : left.contains (obj) ;

else
return right==null ?
false : right.contains(obj) ;
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Reprezentace vyrazu stromem

e Vnitfni uzly:
e operatory: +-*/ ...
o Listy:
e operandy: Cisla, proménné, ...

e VVyhodnoceni vyrazu
e prlichod typu postorder
e nejprve se vyhodnoti operandy, pak operator
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- nerekurzivni varianta :
boolean contains (Comparable obj)
{
Node node = this;
while( node != null ) {
int ¢ = obj.compareTo (node.getData()) ;
if( ¢ == 0 ) return true;
node = ¢ < 0 ? node.getLeft();
: node.getRight () ;
}
return false;
}
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Reprezentace vyrazu stromem

interface Expr

¢ int eval(); // vyhodnoceni vyrazu
}
abstract class BinaryExpr implements Expr
{
Expr left;
Expr right;
}
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Reprezentace vyrazu stromem
// (3 +2) +5

EXpr expr =
new PlusExpr (
new PlusExpr ( new ConstExpr(3),
new ConstExpr(2) ),
new ConstExpr (5)

) ;

System.out.println (expr.eval()) ;
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Reprezentace vyrazu stromem | :
class PlusExpr extends BinaryExpr
{
public int eval() {
return left.eval() + right.eval();
}
}
class ConstExpr implements Expr
public ConstExpr (int value) {
this.value = value;
}
public int eval() { return value; }
private int value;
}
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Ukol pro cviéeni

e Rozsifte reprezentaci vyrazu o tfidy pro
operatory nasobeni, zmény znaménka
e Doplnte reprezentaci vyrazu o metodu
toString() umoznuijici pfevod vyrazu na
fetézec
e pozor na zavorky, je tfeba je doplnit!
o “quick&dirty” feSeni — zavorky doplnit vzdy
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