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Data Structures (2301263) cl assnote
Description: This sanple program denpnstrates a sinple binary tree

construction, traversal, and destruction by neans of
dynam cally allocated tree nodes w thout any consideration of
hei ght bal anci ng. Thus, efficiency issue is of no concerned

#i ncl ude <stdi o. h>
ude <stdlib. h>

#i ncl
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* global variables and definitions

*/

struct

{

b

rec

int val ;
struct rec *left;
struct rec *right;

typedef struct rec NODE;
t ypedef NODE *LINK;

int

/*

counter = 0;

* function prototypes

*/
voi d
voi d
int
voi d
LI NK

/
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int

free_all (LINK);
print_tree(LINK);

proc_l oop(LINK *);
insert_node(LINK, LINK);
get _node(void);

Set up root pointer for the binary tree and invoke the nmain processing | oop
To read input values froma file instead of the keyboard, sinply use comand
line redirection, i.e.,

a.out < infile_nanme

A caveat was discovered regarding recursive call to print, whereby a newine
must be outputed at the end to flush the print buffer, a puzzling 'bug' indeed

mai n(voi d)

LI NK rootn = NULL;
int rt;

if ((rt = proc_|l oop(& ootn)) == Succeeded)

{
print_tree(rootn);
}
/*
* caveat: this 'printf' line nmust be retained for the output
* produced by 'print_tree' to be flushed (printed)
*/

printf("\n\n");



free_all (rootn);
return Nornal;
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1) read input nunber

2) allocate a new node to store the val ue

3) insert the new node into the proper place
* input: address of root node.

*/

int

proc_l oop(LI NK *root)

LINK  p, g;
int rc = Succeeded;
int t np;

printf("\nEnter input values (nunbers) separated by bl anks/ new i ne,
printf("press ctrl-d to quit\n");

p = *root;
while (scanf("%", & np) != EOF)
if ((g = get_node()) == NULL)
{
rc = Failed,;
br eak;
}
g->val = tnp;
/*
* insert new node into the right place
*/
if (p == NULL)
p =4q
el se
insert_node(p, Qq);
}
*root = p;
return rc;
}
/*
* description: this nodule recursively finds the right place to insert
* the new node in the tree, i.e., left <root < right.
* input: addresses of root and new nodes.
*/
voi d

insert_node(LINK p, LINK Q)

if (p->val >= g->val)

if (p->left == NULL)
{
p->left = q;
}
el se
{
insert_node(p->left, q);
}
}
el se
{
if (p->right == NULL)
p->right = q;
}
el se
{
i nsert_node(p->right, q);
}
}

description: the main processing nodule perfornms the follow ng functions:



/*

* description: this function allocates menory space to hold a new node.

* output: pointer to the new node or NULL if menory shortage is encountered.
*/
LI NK
get _node(voi d)
LI NK ptr;
if ((ptr = (LINK)mal | oc(sizeof (NODE))) == (LINK)NULL)
perror("CQut of nenory");
el se
{
ptr->left = NULL;
ptr->right = NULL;
}
return ptr;
}
/*
* description: this function prints the tree "in-order' of the val ues
* stored, i.e., left <root <right, with 'Item per line.
* input: address of the root node.
*/
voi d

print_tree(LINK root)

LI NK p, I, r;

f (p !'= NULL)

| = p->left;
r = p->right;
print_tree(l);
printf("%*d", Wdth, p->val);
if (++counter %Iltem == 0)
{
printf("\n");
counter = O;

print_tree(r);
}

/*
* description:

this function recursively frees the entire tree starting
*

fromthe root node.
* input: address of the root node.
*/

voi d

free_all (LI NK root)

LI NK p, |, r;

p = root;

if (p !'= NULL)

{
| = p->left;
r = p->right;
free((void *)p);
free_all(l);
free_all(r);



