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#include <stdio.h>
#include <stdlib.h>
#include <time.h>

struct treeNode {
struct treeNode *leftPtr;
int data;
struct treeNode *rightPtr;

}s

typedef struct treeNode TreeNode;
typedef TreeNode *TreeNodePtr;

void insertNode( TreeNodePtr *, int );
void inOrder( TreeNodePtr );

void preOrder( TreeNodePtr );

void postOrder( TreeNodePtr );



int main()
{
int i, item;
TreeNodePtr rootPtr = NULL;

srand( time( NULL ) );

/* insert random values between 1 and 15 in the tree */
printf( "The numbers being placed in the tree are:\n" );

for (1 =1; i<=10; i++ ) {
item = rand() % 15;
printf( "%3d", item );
insertNode( &rootPtr, item );

}

/* traverse the tree preOrder */
printf( "\n\nThe preOrder traversal is:\n" );
preOrder( rootPtr );

/* traverse the tree inOrder */
printf( "\n\nThe inOrder traversal is:\n" );
inOrder( rootPtr );

/* traverse the tree postOrder */
printf( "\n\nThe postOrder traversal is:\n" );
postOrder( rootPtr );

return 0;
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void insertNode( TreeNodePtr *treePtr, int value )

{
if ( *treePtr == NULL ) { /* *treePtr is NULL */

*treePtr = malloc( sizeof(TreeNode) );

if ( *treePtr != NULL ) {
( *treePtr )->data = value;
( *treePtr )->leftPtr = NULL;
( *treePtr )->rightPtr = NULL;

}
else
printf( "%d not inserted. No memory available.\n",
value );
}
else

if ( value < ( *treePtr )->data )

insertNode( &( ( *treePtr )->leftPtr ), value );
else if ( value > ( *treePtr )->data )

insertNode( &( ( *treePtr )->rightPtr ), value );
else

printf( "dup" );



void inOrder( TreeNodePtr treePtr )
{
if ( treePtr != NULL ) {
inOrder( treePtr->leftPtr );
printf( "%3d", treePtr->data );
inOrder( treePtr->rightPtr );



void preOrder( TreeNodePtr treePtr )
{
if ( treePtr != NULL ) {
printf( "%3d", treePtr->data );
preOrder( treePtr->leftPtr );
preOrder( treePtr->rightPtr );

}

void postOrder( TreeNodePtr treePtr )
{
if ( treePtr != NULL ) {
postOrder( treePtr->leftPtr );
postOrder( treePtr->rightPtr );
printf( "%3d", treePtr->data );
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#include <stdio.h>
#include <stdlib.h>
#include <time.h>

struct treeNode {
struct treeNode *leftPtr;
int data;
struct treeNode *rightPtr;

}s

typedef struct treeNode TreeNode;
typedef TreeNode *TreeNodePtr;

void insertNode( TreeNodePtr *, int );
void inOrder( TreeNodePtr );

void preOrder( TreeNodePtr );

void postOrder( TreeNodePtr );



int main()
{
int i, item;
TreeNodePtr rootPtr = NULL;

srand( time( NULL ) );

/* insert random values between 1 and 15 in the tree */
printf( "The numbers being placed in the tree are:\n" );

for (1 =1; i<=10; i++ ) {
item = rand() % 15;
printf( "%3d", item );
insertNode( &rootPtr, item );

}

/* traverse the tree preOrder */
printf( "\n\nThe preOrder traversal is:\n" );
preOrder( rootPtr );

/* traverse the tree inOrder */
printf( "\n\nThe inOrder traversal is:\n" );
inOrder( rootPtr );

/* traverse the tree postOrder */
printf( "\n\nThe postOrder traversal is:\n" );
postOrder( rootPtr );

return 0;
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void insertNode( TreeNodePtr *treePtr, int value )

{
if ( *treePtr == NULL ) { /* *treePtr is NULL */

*treePtr = malloc( sizeof(TreeNode) );

if ( *treePtr != NULL ) {
( *treePtr )->data = value;
( *treePtr )->leftPtr = NULL;
( *treePtr )->rightPtr = NULL;
}
else
printf( "%d not inserted. No memory available.\n",
value );
}
else

if ( value < ( *treePtr )->data )

insertNode( &( ( *treePtr )->leftPtr ), value );
else if ( value > ( *treePtr )->data )

insertNode( &( ( *treePtr )->rightPtr ), value );
else

printf( "dup" );



void inOrder( TreeNodePtr treePtr )
{
if ( treePtr != NULL ) {
inOrder( treePtr->leftPtr );
printf( "%3d", treePtr->data );
inOrder( treePtr->rightPtr );



void preOrder( TreeNodePtr treePtr )
{
if ( treePtr != NULL ) {
printf( "%3d", treePtr->data );
preOrder( treePtr->leftPtr );
preOrder( treePtr->rightPtr );

}

void postOrder( TreeNodePtr treePtr )
{
if ( treePtr != NULL ) {
postOrder( treePtr->leftPtr );
postOrder( treePtr->rightPtr );
printf( "%3d", treePtr->data );



void inOrder( TreeNodePtr treePtr ) .
: Ord
if ( treePtr != NULL ) { In r er
inOrder( treePtr->leftPtr );

printf( "%3d", treePtr->data ); trave rsal

inOrder( treePtr->rightPtr );
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void preOrder( TreeNodePtr treePtr )
{

if ( treePtr != NULL ) {
orintf( "%3d", treePtr->data );
oreOrder( treePtr->leftPtr );
oreOrder( treePtr->rightPtr );




Napadelypata pre-order traversal

e Avtiypadn 6evopou
— [ kaBe kopPo
e Avtlypadel Tov KOuPo
* Avtlypadel aplotepo utto-6€vOpo
* Avtiypadel 6e€t umo-6€vdpo

e E¢aywyn avamnapaoctaonc npobeuatoc (prefix)



Pre-order traversal

(3+5)*6




void postOrder( TreeNodePtr treePtr )
{

if ( treePtr != NULL ) {
nostOrder( treePtr->leftPtr );
postOrder( treePtr->rightPtr );
orintf( "%3d", treePtr->data );




Napadetypata post-order traversal

Awaypadn 6evdpou

— [ kaBe kopPo
e Alaypadel aplotepo umo-6evdpo
e Ataypadel 6e€l umto-6€vdpo
* Awaypadel koppo

e E¢aywyn avamnapaotaonc postfix



gsort/bsearch

#include <stdio.h>
#include <stdlib.h>

int compareints (const void * a, const void * b)

int compareints(const void *, const void *); { . )
void report (int *, int); return ( *(int*)a - *(int*)b );
}
int main (void) ) ) )
{ void report(int *x , int len) {
int i;

int * pItem;

int data[] = { 45, 2, 60, 34, 12, 25 }; for (i=6; iclen; i++) { '
printf("%d: %d\n", i, x[i]);

int len ;
int key = 45; }

return ;
len = sizeof data/sizeof data[@]; }

report(data, len);
gsort (data, len, sizeof (int), compareints);
report(data, len);
pItem = (int *) bsearch (&key, data, len, sizeof (int), compareints);
if (pItem!=NULL)
printf ("%d found in data.\n",*pItem);
else

printf ("Cannot find %d.\n",key);

return EXIT _SUCCESS;

26



int main (void) {
int len;

Ttem items[] ={ {10, "a"}, {9, "m"}, {15, "d"}, {20,"hello"}, {1, "f"}};

Item * sItem ;
Item keyItem ;

len = sizeof items/sizeof items[0O];

/* sort for x */

reportitems(items, len);

gsort(items, len, sizeof (Item), compareitems);

reportitems(items, len);

/* sort for name */

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
typedef struct item {

int x;

char name[10];
} Item;

void reportitems(Item *, int );
int compareitems(const void *, const void *);
int comparestrs(const void *, const void *);

gsort(items, len, sizeof (Item), comparestrs);
reportitems(items, len);

/* search for an item that contains "hello" */
strcpy(keyItem.name, "hello");

sItem = bsearch(&keyItem, items, len , sizeof (Item), comparestrs);

if (sItem != NULL) { /* if found, print all members of item */

printf("found:\n\t");
reportitems(sItem, 1); /* print found item */

else
printf("%s not found!\n", keyItem.name);

return EXIT_SUCCESS;




Kavovoc yia tacvounon/avalntnon:

int (*f)(const void *, const

int compareitems(const void * a, const void * b) {
return ( ((Item *) a)->x - ((Item *) b)->x);
}

int comparestrs(const void *a, const void *b) {
return strcmp( ((Item *) a)->name, ((Item *)b)->name );

}

void reportitems(Item * it, int len) {
int i;
for (i=0;i<len;i++) {
printf("%2d:%s\n", it[i].x, it[i].name);
}

return ;

void *)



define

#include <stdio.h>
#define N 5

int main( ) {
printf("%d\n", N);

return 0;

¥



Preprocessor MAacros.
2WOTO ;;;
#include <stdio.h>
#define MYSQUARE(X) X * X

int main( ) {
printf("%d\n", MYSQUARE(4));

return 0;

¥



«N\aBocy...yLati;

#include <stdio.h>
#tdefine MYSQUARE(X) X * X

int main( ) {

printf("%d\n", MYSQUARE(4+4));

return 0O;

# | EMpalivras\courses\Principles\1415\lecture21\definedef.exe

Process exited with return value 0
Press any key to continue . .

A+4*4+4




Preprocessor macros

#include <stdio.h>
#tdefine MYSQUARE(X) (X) * (X)

int main( ) {

printf("%d\n", MYSQUARE(4+4));

r et u r\ n @ . B ' E\paliurasicourses\Principles\1415\lecture21\definetdef.exe
J -

¥

Process exited with return value 0

(4+4) k (4+4) Press any key to continue . . .




TUTIOC WC MOLPALLETPOC;;;

#include <stdio.h>
#include <stdlib.h>
#tdefine MYSQUARE(X) (X) * (X)
#define reportsize(x) sizeof(x)

int main( ) {

printf("%d\n", MYSQUARE(4+4));
printf("%d\n", reportsize(int));

return 0o;

} daLVOUEVLIKA



Variadic functions

#include <stdarg.h>

int findmax(int, ...);



' TeAeotn g EAAeWPNC

int findmax( int n, ...) {
int i;
int mmax, temp;
va_list args;

va_start(args, n); ’ Macro va_arg( )
mmax = va_arg(args, int);

/* for loop executed when n>1 only *//
for (i=2; i<=n; i++) {

temp = va_arg(args, int);
if (temp>mmax) mmax= temp;

¥

va_end(args);
return mmax;



int main ()

{

printf("%d\n", findmax(3, 1, 2, 3));
printf("%d\n", findmax(5, 1, 2, 13, 4, 7));

return 0O;



#include <stdio.h> u n 10 n

typedef union t {
int x;
char bytes[4] ;
PTS

int main( void ) {
int 1 ;
T a;
a.X = 0x00000a0a;

printf("size: %d bytes\n", sizeof (T));
for (i=0; i<4; i++) {

printf("%2X\n", * (unsigned char *) & a.bytes[i]);
}

return 0;



#include <stdio.h>
typedef union d {
int xint;
double xdouble;
float xfloat;
} X
typedef enum {INT, DOUBLE, FLOAT} Type;
typedef struct <
Type type;
X X;
} Flextype;
void myprint(Flextype);
int main( ) {
int i ;
Flextype a;
a.type = INT;
a.x.xint = 4;
myprint(a);

a.type = FLOAT;
a.x.xfloat = 3.5;

myprint(a);
return 0;

¥

void myprint(Flextype x) {
X data;

data = x.x;
switch (x.type) {

case INT: printf("integer: %d\n", data.xint);
break;

case FLOAT: printf("float: %f\n", data.xfloat);
break;

case DOUBLE:printf("double: %g\n", data.xdouble);
break;

default: printf ("unknown %d\n", x.type);
break;



