
CP2 Exercise 6        27/11/2006 
 
1.  Using the framework below, write a program which allows a binary tree (with 
stored elements ordered ascending from left to right) to be generated and printed out.  
To do this you will have to complete the functions insert and depth as well as the 
three tree printing functions printInOrder, printPreOrder and 
printPostOrder. 
 
Note: the function depth should return '0' (zero) if the tree is empty. The function 
insert should not insert elements that are already present within the tree.  
 
2.  Modify the printInOrder function in the above exercise to print the values in 
the tree indented (depending on the depth of their position in the tree), so that if the 
tree would contain the 3 elements 7, 10 and 13 with 10 being the root node the output 
would look something like: 
     13 
  10 
     7 
 
Exercise framework: 
 / *  exer ci se f r amewor k – bi nar y t r ees,  Ei ke Ander son,  2006 * /  

 
#i ncl ude<st dl i b. h> 
#i ncl ude<st di o. h> 
 
 
/ *  t ype decl ar at i ons * /  
t ypedef  st r uct  _node 
{  
   s t r uct  _node * l ef t ;  
   s t r uct  _node * r i ght ;  
   i nt  dat a;  
}   node;  
t ypedef  node*   nodePt r ;  
 
 
/ *  f unct i on pr ot ot ypes * /  
 
i nt  i nser t ( nodePt r * , i nt ) ;      
/ *  t r ee node i nser t i on f unct i on ( ascendi ng l ef t - >r i ght )  * /  
 
i nt   dept h( nodePt r ) ;            
/ *  t r ee dept h quer y ( dept h 0 - > t r ee empt y)  f unct i on  * /  
 
voi d pr i nt I nOr der ( nodePt r ) ;  
/ *  t r ee cont ent  out put  f unct i on -  i nOr der  t r aver sal  * /  
 
voi d pr i nt Pr eOr der ( nodePt r ) ;    
/ *  t r ee cont ent  out put  f unct i on -  pr eOr der  t r aver sal  * /  
 
voi d pr i nt Post Or der ( nodePt r ) ;   
/ *  t r ee cont ent  out put  f unct i on -  post Or der  t r aver sal  * /  
 
voi d c l ear ( nodePt r * ) ;   
/ *  t r ee cont ent  del et i on f unct i on -  post Or der  t r aver sal  * /  
 



/ *  mai n f unct i on * /  
i nt  mai n( voi d)  
{  
  i nt  i nput ;  
  char  c;  
  nodePt r  base=NULL;  
 
  do / *  a s i mpl e menu * /  
  {  
      pr i nt f ( " \ nmake your  choi ce: \ n" ) ;  
      pr i nt f ( " i )  add el ement  t o t r ee\ n" ) ;  
      pr i nt f ( " d)  pr i nt  dept h of  t r ee\ n" ) ;  
      pr i nt f ( " p)  pr i nt  t r ee i n- or der \ n" ) ;  
      pr i nt f ( " r )  pr i nt  t r ee pr e- or der \ n" ) ;  
      pr i nt f ( " o)  pr i nt  t r ee post - or der \ n" ) ;  
      pr i nt f ( " c)  c l ear  t r ee st r uct ur e\ n" ) ;  
      pr i nt f ( " q)  qui t  pr ogr am\ n -  " ) ;  
      c=get char ( ) ;   f f l ush( st di n) ;  
      swi t ch( c)  
      {  
        case ' c ' :  pr i nt f ( " \ ndel et i ng al l  t r ee- nodes\ n" ) ;  
                  c l ear ( &base) ;  
                  br eak;  
        case ' d' :  pr i nt f ( " \ nt r ee dept h i s %d. \ n" , dept h( base) ) ;  
                  br eak;  
        case ' o' :  pr i nt Post Or der ( base) ;  
                  br eak;  
        case ' p' :  pr i nt I nOr der ( base) ;  
                  br eak;  
        case ' r ' :  pr i nt Pr eOr der ( base) ;  
                  br eak;  
        case ' i ' :  pr i nt f ( " \ nPl ease ent er  a number >0 -  " ) ;  
                  scanf ( " %d" , &i nput ) ;  
                  f f l ush( st di n) ;   
                  / *  f l ush st di n af t er  usi ng scanf  * /  
                  i nser t ( &base, i nput ) ;  
                  br eak;  
        def aul t :  pr i nt f ( " \ n" ) ;  
      }  
    }  whi l e( c! =' q' &&c! =' Q' ) ;  
  pr i nt f ( " \ n" ) ;  
  pr i nt I nOr der ( base) ;  
  c l ear ( &base) ;  
  r et ur n 0;  
}  
 
i nt   i nser t ( nodePt r *  r oot , i nt  val ue)  
{  
  / *  i nser t  f unct i on body her e * /  
}  
 
i nt  dept h( nodePt r  r oot )  
{  
   / *  i nser t  f unct i on body her e * /  
}  
 
voi d pr i nt I nOr der ( nodePt r  r oot )  
{  
  / *  i nser t  f unct i on body her e * /  
}  
 



voi d pr i nt Pr eOr der ( nodePt r  r oot )  
{  
  / *  i nser t  f unct i on body her e * /  
}  
 
voi d pr i nt Post Or der ( nodePt r  r oot )  
{  
  / *  i nser t  f unct i on body her e * /  
}  
 
voi d c l ear ( nodePt r  * r oot )  
{  
  nodePt r  t emp;  
  / *  not e -  t hi s i s  a post - or der  oper at i on * /  
  i f ( * r oot ==NULL)  
    r et ur n;  
  t emp=* r oot ;  
  c l ear ( &( t emp- >l ef t ) ) ;  
  c l ear ( &( t emp- >r i ght ) ) ;  
  f r ee( t emp) ;  
  * r oot =NULL;  
}  

 
 
3.  Expand the above exercise by a function  int AVLtest(nodePtr root). 
This function should recursively check if the tree is conforming with the AVL-tree 
condition for perfectly height-balanced trees (“ the difference in the depth at each 
branch-node of the tree is 1 or less” ). The function should return 1 if the tree is an 
AVL-tree and 0 if it isn't. 
Note: you might need to call the depth function from within AVLtest. 
 


