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These Slides Contain
�

Example of a polymorphic node type.
�

Method for representing a tree as a list containing 
the root followed by pointers to each child.

�
Simpler LISP-like method for representing a tree 
as a list contain the root followed by the children 
(not pointers to the children).

�
The LISP-like method, but using a generic Node 
template and a polymorphic object type.
– See file “ poly.cpp”  on the course web page for a file 

containing code for this final version.

Polymorphic*  Node
cl ass node {
publ i c : enum Tag {  I ,  P } ;
pr i vat e:

uni on {  i nt  i ;  node *  p;  } ;
Tag t ag;
voi d check( Tag t ) {  i f  ( t ag! =t )  er r or ( ) ; }
node *  next ;

publ i c :
Tag get _t ag( )  {  r et ur n t ag;  }
i nt  & i val ( )  {  check( I ) ;  r et ur n i ;  }
node *  & pval ( )  {  check( P) ;  r et ur n p;  }

*polymorphic: able to 
contain different types

Creating and Setting Nodes

cl ass node {
. . .
publ i c :

/ /  Cr eat i ng a new node
node( i nt  i i )  {  i =i i ;  t ag=I ;  }
node( node *  pp)  {  p=pp;  t ag=P;  }
/ /  Changi ng t he val ue i n a node
voi d set ( i nt  i i )  {  i =i i ;  t ag=I ;  }
voi d set ( node *  pp)  {  p=pp;  t ag=P;  }

} ;

Method 1: Nested List Implementation 
of a Tree

data

a

db c

next
a ∅

b ∅ c ∅ d ∅

How To Represent?
a

i

d

h

b

f

c

g

a ∅

b c ∅ d

∅

f ∅ g ∅

∅

h i ∅∅
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voi d pr i nt _pr eor der  (  Node *  n)
{  Node *  np;

i f  (  n == NULL )  r et ur n;                              
cout << ( n - > i val ( ) ) ;  / /  non- poi nt er  dat a

np = n - > next ;
whi l e ( np ! = NULL)  {

pr i nt _pr eor der  (  np- >pval ( )  ) ;
np = np- >next ;

}
}

Recursive Preorder for Method 1 
Nested List Implementation

“LISP”  Nested List Implementation of 
a Tree

data

a

db c

next
a

b d ∅c

-uses fewer nodes

-LISP convention

How To Represent?
a

i

d

h

b

f

c

ga

∅

b d

c

f g ∅ h i ∅

Recursive Preorder for “LISP”  
Nested List Implementation

voi d pr i nt _pr eor der  (  Node *  n)
{  

whi l e ( n ! = NULL) {
i f  (  n- >get _t ag( ) ==I  )  cout  << n- >i val ( ) ;
el se / /  must  be t he case t hat  get _t ag( ) ==P

pr i nt _pr eor der (  n- >pval ( )  ) ;                              
n = n - > next ;

}

Using Distinct Node and Polymorphic Objects

t empl at e <cl ass t > st r uct node;  / / f or war d dec l ar at i on

cl ass pol y {
publ i c : enum Tag {  I ,  P } ;
pr i vat e:  

uni on { i nt i ;  node<pol y> *  p;  } ;
Tag t ag;
voi d check( Tag t ) {  i f  ( t ag! =t )  er r or ( " bad" ) ; }

publ i c :
Tag get _t ag( )  {  r et ur n t ag;  }
i nt & i val ( )  {  check( I ) ;  r et ur n i ;  }
node<pol y> *  & pval ( )  {  check( P) ;  r et ur n p;  }

Using Distinct, ... continued
publ i c :

/ /  Cr eat i ng a new pol y

pol y( )  {  i =0;  t ag=I ;  }
pol y( i nt i i )  {  i =i i ;  t ag=I ;  }
pol y( node<pol y> *  pp)  {  p=pp;  t ag=P;  }
/ /  Changi ng t he val ue i n a pol y

voi d set ( i nt i i )  {  i =i i ;  t ag=I ;  }
voi d set ( node<pol y> *  pp)  {  p=pp;  t ag=P;  }
voi d pr i nt _pr eor der ( voi d) ;

} ;

t empl at e <cl ass t > st r uct node {
t  dat a;
node<t >*  next ;  } ;
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Recursive Preorder for Distinct 
Node/Poly Implementation 

voi d pol y: : pr i nt _pr eor der  ( voi d)
{  

i f ( get _t ag( ) ==I ) cout << i val ( )  << "  " ;
el se {  / /  must  be poi nt er  t o a node

node<pol y> * np = pval ( ) ;
whi l e ( np ! = NULL) {

( np- >dat a) . pr i nt _pr eor der ( ) ;
np = np- >next ;

}
}

}

Other Choices
�

Use an explicit List class as well as a Node class 
or structure

�
pval() then is a List, rather than a pointer to Node

�
print_preorder() or other routines that traverse the 
tree would need some way to efficiently step 
through the nodes in the list.
– I.e., don’ t actually destroy the list using Pop()
– You could let the List() give you it’ s first node, or you 

could define a list iterator type as described in the 
textbook.


