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Walking trees

Implementation

in R code

i n s e r t <− funct ion ( t r e e , data )
{

i f ( i s . nu l l ( t r e e $data ) )
t r e e <− l i s t ( l e f t=NULL , r i g h t=NULL , data=data )

e l s e i f ( data < t r e e $data )
t r e e $ l e f t <− i n s e r t ( t r e e $ l e f t , data )

e l s e
t r e e $ r i g h t <− i n s e r t ( t r e e $ r i g h t , data )

return ( t r e e )
}
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Implementation

pre orde r <− f u n c t i o n ( t r e e )
{

i f ( i s . n u l l ( t r e e $data ) ) r e t u r n ( )
cat ( t r e e $data , ” ” )
p re orde r ( t r e e $ l e f t )
p re orde r ( t r e e $ r i g h t )

}

pos t orde r <− f u n c t i o n ( t r e e )
{

i f ( i s . n u l l ( t r e e $data ) ) r e t u r n ( )
pos t orde r ( t r e e $ l e f t )
pos t orde r ( t r e e $ r i g h t )
cat ( t r e e $data , ” ” )

}

i n orde r <− f u n c t i o n ( t r e e )
{

i f ( i s . n u l l ( t r e e $data ) ) r e t u r n ( )
i n orde r ( t r e e $ l e f t )
cat ( t r e e $data , ” ” )
i n orde r ( t r e e $ r i g h t )

}
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Implementation

t r e e minimum <− funct ion ( t r e e )
{

whi le ( ! i s . nu l l ( t r e e $ l e f t $data ) )
t r e e <− t r e e $ l e f t

return ( t r e e $data )
}

t r e e maximum <− funct ion ( t r e e )
{

whi le ( ! i s . nu l l ( t r e e $ r i g h t $data ) )
t r e e <− t r e e $ r i g h t

return ( t r e e $data )
}
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Implementation

t r e e minimum r e c u r s i v e <− funct ion ( t r e e )
{

i f ( i s . nu l l ( t r e e $ l e f t $data ) ) return ( t r e e $data )
return ( t r e e minimum r e c u r s i v e ( t r e e $ l e f t ) )

}

t r e e maximum r e c u r s i v e <− funct ion ( t r e e )
{

i f ( i s . nu l l ( t r e e $ r i g h t $data ) ) return ( t r e e $data )
return ( t r e e maximum r e c u r s i v e ( t r e e $ r i g h t ) )

}
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Implementation

t r e e <− l i s t ( )
f o r ( i i n c (17 , 12 , 10 , 5 , 15 , 20 , 19 , 28 , 33) )

t r e e <− i n s e r t ( t r e e , i )

cat ( ”Pre−Order : ” )
p re order ( t r e e )
cat ( ”\nPost−Order : ” )
pos t order ( t r e e )
cat ( ”\nIn−Order : ” )
i n order ( t r e e )
cat ( ”\n\n” )
cat ( ”Tree minimum : ” , t r e e minimum( t r e e ) , ” (

i t e r a t i v e ) ” , t r e e minimum r e c u r s i v e ( t r e e ) , ” (
r e c u r s i v e ) \n” )

cat ( ”Tree maximum : ” , t r e e maximum( t r e e ) , ” (
i t e r a t i v e ) ” , t r e e maximum r e c u r s i v e ( t r e e ) , ” (
r e c u r s i v e ) \n” )
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Implementation

Script output

> source("ex39_walking_trees.R")

Pre-Order: 17 12 10 5 15 20 19 28 33

Post-Order: 5 10 15 12 19 33 28 20 17

In-Order: 5 10 12 15 17 19 20 28 33

Tree minimum: 5 (iterative) 5 (recursive)

Tree maximum: 33 (iterative) 33 (recursive)
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Implementation

in C++ code

#inc l u d e <s t d i o . h>
#inc l u d e <s t d l i b . h>

s t r u c t node
{

i n t data ;
s t r u c t node ∗ l e f t ;
s t r u c t node ∗ r i g h t ;

} ;

node ∗new node ( )
{

node ∗n = ( node ∗) ma l l o c ( s i z e o f ( node ) ) ;
n−>l e f t = n−>r i g h t = NULL ;
r e t u r n n ;

}

vo id i n s e r t ( node ∗∗ root , i n t data )
{

i f ( !∗ r o o t ) ∗ r o o t = new node ( ) ;
i f ( ! (∗ r o o t )−>data ) (∗ r o o t )−>data = data ;
e l s e i f ( data < (∗ r o o t )−>data )

i n s e r t (&(∗ r o o t )−>l e f t , data ) ;
e l s e

i n s e r t (&(∗ r o o t )−>r i g h t , data ) ;
}
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Implementation

in C++ code

vo id i n o r d e r ( node ∗ r o o t )
{

i f ( r o o t==NULL) r e t u r n ;
i n o r d e r ( root−>l e f t ) ;
p r i n t f ( ”%2d ” , root−>data ) ;
i n o r d e r ( root−>r i g h t ) ;

}
vo id f r e e t r e e ( node ∗ r o o t )
{

i f ( r o o t==NULL) r e t u r n ;
f r e e t r e e ( root−>l e f t ) ;
f r e e t r e e ( root−>r i g h t ) ;
f r e e ( r oo t ) ;

}

i n t main ( i n t argc , char ∗a rgv [ ] )
{

node ∗ r o o t = NULL ;

i n t v a l u e s [ ] = {17 , 12 , 10 , 5 , 15 , 20 , 19 , 28 , 33} ;
f o r ( uns igned i n t i = 0 ; i<s i z e o f ( v a l u e s )/ s i z e o f ( i n t ) ; i++)

i n s e r t (&root , v a l u e s [ i ] ) ;

p r i n t f ( ”\nIn−Order : ” ) ; i n o r d e r ( r oo t ) ; p r i n t f ( ”\n” ) ;

f r e e t r e e ( r oo t ) ;
r e t u r n 0 ;

}
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