Software Engineering 14
Programming in C

Class Syllabus #5

Getting whole lines with gets() and implementing strlen

/*stringLength.c*/

#include <stdio.h>

#define MAX_SIZE 256

void main()

{


char string[MAX_SIZE];


int lineLength=0;


printf("Enter String: ");



gets(string);


/*gets(char * str) reads a line from stdin into str untilll \n


  is reached. It then replaces the \n with \0 */


while(string[lineLength++]);
lineLength--;


printf("The length of the string is %d\n",lineLength);

}

Modifications to the program:

 Write a myStrLen() function that works on a global string

Example of String Over Flow

/*strOverFlow.c*/

#include <stdio.h>

void main()

{


char string1[5];


char string2[5];


scanf(“%s”,string1);
//the user now enters “abcde”


scanf(“%s”,string2);
//the user now enters “ABCDE”


printf(“%s”,string1);  //what is the output?????

}

Using Functions, Numeric Integration, lower case using bitwise  or 32

/*Integral.c*/

#include <stdio.h>

#include <math.h>

double gauss(double x);
//returns the value of the gaussian function


double gamma(double x); 
//returns the value of the gamma(10) integrand

double trapezoid(double height1, double height2, double base);


//returns the area of the trapezoid

void main()

{


double
low,
/*low bound for integration*/




high,
/*high bound for integration*/




step;
/*step of integration, (the smaller the better)*/


double
area=0; /*what we are looking for*/



char choice;
//'g' is gaussian function




//'a' is gamma(10) integrand function


printf("Enter lower bound: ");



scanf("%lf",&low);


printf("Enter high bound: ");



scanf("%lf",&high);


printf("Enter integration step: ");



scanf("%lf",&step);


printf("Would you like to integrate the gauss (g) or gamma (a)? ");



fflush(stdin); choice=getchar();


//should check here that low, high, step is ok


switch(choice | 32)


{


case 'g':

//gaussian



while(low<high)
//crawl with low up to high 




area+=trapezoid(gauss(low),gauss(low+=step),step);



break;


case 'a':

//gamma



while(low<high)
//crawl with low up to high 




area+=trapezoid(gamma(low),gamma(low+=step),step);



break;


default:



printf("Unknown choice.\n"); return;


}


printf("The area is: %g\n",area);

}//End of program

double gauss(double x)

{


return exp(-x*x/2); /* The gausian function*/

}

double gamma(double x)

{


return pow(x,9)*exp(-x);
/*the gamma(10) integrand*/

}

double trapezoid(double height1, double height2, double base)

{


return base*(height1+height2)/2; //trapezoid area


}
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Modifications to the program:

 Add a function that checks if values are valid

 Remove gauss(double) and gamma(double) and integrate them into trapezoid(double). 

Another probability example

/*GeneralExperiment*/

#include <stdio.h>

#include <stdlib.h>

#define SIDES_ON_DIE 6

#define NUM_EXPERIMENTS 20000

int die(); /*KUBIA, returns 1.....SIDES_ON_DIE */

void explainExperiment();

int experiment(); //returns 1 if success, 0 if fail

void main()

{


int numTries;


int numSuccess;
//probability is numSuccess/numTries


explainExperiment();


for(numTries=1, numSuccess=0;numTries <= NUM_EXPERIMENTS;numTries++)



numSuccess+=experiment();


printf("The probability is: %.4f\n",1.0*numSuccess/numTries);

}

int die() { return rand()%SIDES_ON_DIE +1;}

//We could have defined this as a macro...

int experiment()

{//here the experiment is success if die gets value 5


return die()==5;

}

void explainExperiment()

{


printf("The experiment is to see if the die is balanced"




" (prob to get 5 is %g)\n",1.0/6);

}

Notice that the main, does not care what the experiment is, all it does is run the experiment 20,000 times and displays the estimated probability of success.

A more complex experiment:

במשחק קוביה המהמר מטיל כל פעם זוג קוביות ומסתכל על סכומם, זכייה/הפסד במשחק נקבעים לפי הכללים הבאים:

 אם בהטלה ראשונה יוצא 7 או 11 – המהמר זוכה מייד.

 אם בהטלה ראשונה יוצא 2 או 3 או 12 – המהמר מפסיד מייד.

בשאר המקרים המהמר ממשיך להטיל את זוג הקוביות עד אשר:

 באחת ההטלות מתקבל סכום זהה להטלה הראשונה – המהמר מרוויח.

 או אם באחת ההטלות מתקבלת התוצאה 7 – המהמר מפסיד.

חשב את ההסתברות לזכייה של המהמר.

/*ComplexDiceExperiment.c*/

#include <stdio.h>

#include <stdlib.h>

#define SIDES_ON_DIE 6

#define NUM_EXPERIMENTS 100000

int die(); /*KUBIA, returns 1.....SIDES_ON_DIE */

int dieSum();
/*returns sum of two DIE throws*/

void explainExperiment();

int experiment(); //returns 1 if success, 0 if fail

int bettingSequence(int firstResult); //returns 1 if success, 0 if fail


//loops on dice throwing untill 7 causes a loss


//or firstResult causes a win

void main()

{
/*Main is the same as previous program*/}

int die() { return rand()%SIDES_ON_DIE +1;}

int dieSum() {return die() + die();}

//We could have defined these as macros...

int experiment()

{


int firstSum=dieSum();


switch(firstSum)


{


case 7:


case 11: /*7 or 11 causes immediate win*/



return 1;


case 2:


case 3:


case 12: /*2 or 3 or 12 causes immediate loss*/



return 0;


default:



return bettingSequence(firstSum);


}

}

int bettingSequence(int firstSum)

{


int result;


while(1)//loop on betting sequence untill return


{



result=dieSum();



if(result==7)   /*switch()case would not work here*/




return 0;



if(result==firstSum)




return 1;


}

}

void explainExperiment()

{


/*same as previous program*/

}
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