Software Engineering Course

Programming in C

Class Syllabus #3
modulus operator and division of integral by integral


/*modulus.c*/

#include <stdio.h>

void main()

{

int num=68;

            float fnum=68;

            //printf("%f\n",fnum%10);        illegal!!!!

            printf("The number %d equals (num/10)*10 + num%%: 
                           %d\n",num,(num/10)*10 +num%10);

}

 for,do, while, conio.h (getch() ), logical expressions, postfix/prefix  operator

/*SimpleLoop.c*/

#include <stdio.h>

#include <conio.h>

void main()

{


int i;


char ch;


for(i=1;i<=4;i++)



printf("Make love not war.\n");


printf("Press any key to continue: "); ch=getch();


while(i-- >= 1)



printf("You Pressed %c\n",ch);

}

(10) explanation of continue and break keywords.

 Within switch blocks.

 Within do while or for loops

Reading chars using getchar()

/*simpleBinaryReader*/

#include <stdio.h>

void main()

{


int ch=0;
//init to zero so that it isn't '/n' by accident


int pow=1;
//power of digit that is currently being read


int num=0;
//number that is being read;


printf("Enter a binary number as it is read from LSB to MSB: ");


//this while loop reads only '1' and '0' chars and translates them


while(1)


{



ch=getchar();



if('\n' == ch)




break;



if(ch == '0' || ch == '1') //if valid




num+=(ch-'0')*pow;



else      continue;


//skip non 0 characters



pow*=2;


}


printf("The decimal number is %d\n",num);

}

math.h sqrt(), putchar()

/*radiusTable.c*/

#include <stdio.h>

#include <math.h>

#define SIZE 8

void main()

{


int row,col;


//print top row


putchar('\t');   for(col=1; col <=SIZE; col++)   printf("%d\t",col);putchar('\n');


for(row=1; row <=SIZE; row++) //loop in loop on all coordinates


{



printf("%d\t",row);



for(col=1; col <=SIZE; col++)




printf("%.2f\t",sqrt(row*row + col *col) );



putchar('\n');


}

}//end of main

#define, const, math.h (pow() ), return, logical operators, continue, break, fflush(), stdin
/*intPasswd.h*/

#include <stdio.h>

#include <math.h>

#define NUM_DIGITS 3

#define TRUE_PASSWD 457

//note that the programmer here needs to make sure that these consts match

int main(){


int inPasswd;
//integer part of password


const int MAX_PASSWD = (int)pow(10,NUM_DIGITS) -1 ;


const int MIN_PASSWD = (int)pow(10,NUM_DIGITS-1);


printf(


"A password is a %d digit number (between %d and %d)
                 \n",NUM_DIGITS,MIN_PASSWD, MAX_PASSWD);


while(1)//this loop gets a password that fits the specifications


{



printf("Enter your password: ");



if(scanf("%d",&inPasswd) != 1)



{




printf("err\n");




fflush(stdin);




continue;



}



if(inPasswd > MAX_PASSWD || inPasswd < MIN_PASSWD)



{




printf("Invalid entry! (enter a %d digit number)\n",NUM_DIGITS);




continue;



}



else




break;


}


if(TRUE_PASSWD == inPasswd)


{



printf("welcome\n");



return 1;


}


//if invalid passwd we do this:


printf("Failure\n");
return 0;

}//end of main

stdlib.h ( rand() )

/*guessMyNum.c*/

/*A simple game*/

#include <stdio.h>

#include <stdlib.h>   //for rand()

#define MAX_NUM 6

void main()

{


int money;
 //the amount of money the player has


int gamble;
//the size of the gamble in each iteration


int guessNum;
//the number that the player guesses


int trueResult;
//the number that he should have guessed


int round=1;



do{
//read initial money amount in this loop



printf("How much money would you like to start with? ");




scanf("%d",&money);



if(money <=0)




printf("INVALID AMOUNT!!!\n");



else




break;


}while(money <= 0);


while(money > 0) //loop on game untill money runs out


{



printf("*******************ROUND %d*****************\n",round++);



printf("You will be asked to guess a number between 1 and %d,"




   "\nif you guess it you will recieve twice your gamble:\n",MAX_NUM);



do{
//read betting amount in this loop




printf("\tHow much money would you like to gamble (0 , %d )? ",money);





scanf("%d",&gamble);




if(gamble > money  || gamble < 0)




{





printf("YOU DO NOT HAVE THAT KIND OF “
                                                     “MONEY!!!\n");





continue;




}




else





break;



}while(1);



do{




printf("\tWhat number would you like to gamble on (1, %d)? ",MAX_NUM);





scanf("%d",&guessNum);




if(guessNum < 1 || guessNum > MAX_NUM)




{






printf("NUMBER MUST BE IN RANGE OF 1 to %d!!!\n",MAX_NUM);






continue;




}




else





break;



}while(1);



printf("***The true result is: %d\n",trueResult=rand()%MAX_NUM +1);



if(guessNum == trueResult)




printf(
"$$$$$$$You Got it, you earned %d and you now have %d.\n",






2*gamble, money+=2*gamble);



else




printf( "-------You lost the gamble, you now have “
                                                “%d.\n",money-=gamble);


}


printf("so buddy, you are now out of dough, next time don't gamble!!!");

}//end of main

simulation, RAND_MAX constant, multiple statements in for( ; ; )

/*randomWalk1.c*/
#include <stdlib.h>

#include <stdio.h>

#define START_VALUE 0

//starting value of process

#define HIGH_BOUND 10

//stop value

#define LOW_BOUND -10

//stop value

#define JUMP_SIZE 1


//size of incriment/decriment

#define NUM_TRIES 10

//number of times to run simulation

void main()

{


//it might be a good idea to set a random seed at this point


int state=START_VALUE;
//state at time 0


unsigned int time=0;
//initial discrete time


int testNum;

//number of times to run simulation


for(testNum=1;



testNum <= NUM_TRIES;



testNum++,time=0,state=START_VALUE)//run on all tests


{



//this while loop actually performs the test



while(state < HIGH_BOUND && state > LOW_BOUND) //while in bounds



{




if(rand() > (float)RAND_MAX/2) //this may be better replaced by the 







    //ternary operator  ? :





state+=JUMP_SIZE;




else





state-=JUMP_SIZE;




time++;



}//end of randomWalk



//print results of test



printf("Test #%2d\tTime for leaving bounds is %d.\n",





testNum,time);





//note that the %d formatting is only good if NUM_TRIES<=99


}//end of test

}//end of main

(10) Running statistics

/*randomWalk2.h*/
#include <stdlib.h>

#include <stdio.h>

#include "randomWalkSettings.h"

#define MAX_UNSIGNED_INT 0xffffffff

void main()

{


//it might be a good idea to set a random seed at this point


int state=START_VALUE;
//state at time 0


unsigned int time=0;
//initial discrete time


int testNum;

//number of times to run simulation


unsigned int maxTime=0;


unsigned int minTime=MAX_UNSIGNED_INT;


double averageTime=0;


for(testNum=1;



testNum <= NUM_TRIES;



testNum++,time=0,state=START_VALUE)//run on all tests


{



/*this while loop actually performs the test



while(state < HIGH_BOUND && state > LOW_BOUND) /*while in bounds



{




if(rand() > (float)RAND_MAX/2)





state+=JUMP_SIZE;




else





state-=JUMP_SIZE;




time++;



}



//update statistics of current test;

/*max*/
if(time > maxTime)
//if we have a new maximum




maxTime=time;
//then update the maximum

/*min*/
if(time < minTime)
//if we have a new minimum




minTime=time;
//then update the minimum

/*avg*/
averageTime =
(1.0 / testNum ) * (time  + (testNum-1)*averageTime);



//dump result to screen



printf("%d\t",time);


}//end of loop on all tests


//print statistics of all tests


printf("\nHere are the results:\n");


printf("Max:\t\t%d\nMin\t\t%d\nAverage:\t%.1f\n",maxTime,minTime,averageTime);

}//end of main
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