Software Engineering 

Programming in C

Class Syllabus #6

A function Example

/*coords.c*/

#include <stdlib.h>

#include <stdio.h>

#include <math.h>

#include <time.h>

#define DEG_TO_RADIANS  (2.0 * 3.14) / 360

#define START_X 0

#define START_Y 0

/*This program starts with the coords (START_X,START_Y) and then 

starts traveling along the cartesian plane. Commmands are read 

from stdin. The command format is:  <char> <int> <int>. Where <char>

is the command code (see below), and ,<int> <int> are the command 

parameters.

Command Code:

Meaning:

m <dx> <dy>


Move from current position distance of dx, dy

p <r>  <theta>

Move from current position with angle theta (degrees)







and distance r. (Moves to casted int position)

r <mX> <mY>


Move random distance in x (up to mX) and same for y






mX and mY must be > than 0

x <--> <-->


Mirror across x-axis

y <--> <-->


Mirror across y-axis 






(IN x and y , parameters are ignored (but required))

*/

int isGoodCommand(char command)

{

return command == 'm' || command == 'p' || command == 'r' ||




   command == 'x' || command == 'y';   }

int doCommand(char commmand, int param1, int param2, //command and params




  int currentXcoord, int currentYcoord,
 //current coordinates




  char whichCoordToReturn);

//gets command and two params and current coordinates

//returns either the x or y coord according to last param

void plotCoord(int x, int y);


//sends coords to output device (may be anything)


//in our case simply writes what coords are to screen

int uniRand(int a, int b);


// a must be smaller than b


//returns uniformly random integer between a and b

int xFromPolar(int r, int theta);

int yFromPolar(int r, int theta);


//returns x or y representation of polar coordiantes (in degrees)

void main()

{


int x=START_X,



y=START_Y;
//init x and y at start values


char com; int param1,param2;
//command and parameters


int temp;
//temporary x value


srand(time(NULL));


//loop untill input is invalid


while(scanf(" %c %d%d",&com,&param1,&param2) == 3) //notice spaces in scanf()


{



if( !isGoodCommand(com) )
//beware of "lazy and"




break;



temp=doCommand(com, param1,param2,x,y,'x');



y=doCommand(com, param1,param2,x,y,'y');



x=temp;



plotCoord(x,y);


}

}//end of main

void plotCoord(int x, int y)

{


printf("X: %d\tY: %d\n",x,y);

}

int doCommand(char com, int p1, int p2, int x, int y, char ret)

{


switch(com)//this switch modifies x and y as requested by com


{


case 'm':


// add dx dy




x+=p1;




y+=p2;




break;


case 'p':


//add x and y according to polar request




x+=xFromPolar(p1,p2);




y+=yFromPolar(p1,p2);




break;


case 'r':


//add random numbers up to mX mY




x+=uniRand(-p1,p1);




y+=uniRand(-p2,p2);




break;


case 'x':




y*=-1;
//mirror across X-Axis




break;


case 'y':




x*=-1;
//mirror across Y-Axis




break;


default:



printf("Some sort of error, unknown command\n");



exit(1);


}


return 'x' == ret ? x : y;
//return requested coordinate

}

int uniRand(int a, int b)

{


return rand()%(b-a+1) + a ;

}

int xFromPolar(int r, int theta)

{


return (int)(r * cos((double)theta*DEG_TO_RADIANS )   );

}

int yFromPolar(int r, int theta)

{


return (int)(r * sin((double)theta*DEG_TO_RADIANS )     );

}

Using pointers to run on an array

/*tttCheck.c*/

#include <stdio.h>

#include <stdlib.h>

#include <time.h>

#define NUM_TRIES 100

//number of trials

/*******THESE THREE FUNCTIONS WORK ON THE board[3*3] GLOBAL ARRAY*/

char board[3*3];


//actually a matrix but also an array of 9 chars

void randBoard();


//randomly assigns 'x', 'o' and '-' on board

void printBoard();


//simple prints the board game

char winner();


//returns 'x', 'o' , '-' or '!' if it finds a winner


//'x' ---
x wins


//'o' ---
o wins


//'-' ---
no winner


//NOTE: winner does not handle special case of two winners


//

it simply returns the first winner that it finds

/******************************************************************/

void main()

{


int i;


srand(time(NULL)); //set random seed


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


{



randBoard();



printf("Here is the board:\n");printBoard();



printf("And this is the winner: %c\n\n",winner() );


}

}//end of main

void randBoard()

{


char * pb=board; // board is &(board[0][0])


int i;


for(i=1;i<= 3*3; i++,pb++)



switch(*pb=rand()%3)



{



case 0:




*pb='x';




break;



case 1:




*pb='o';




break;



default:
//like case 2




*pb='-';



}

}

void printBoard()

{


char *pb=board;


int i;


for(i=1; i<= 3*3; i++, pb++)



printf("%c%c",     *pb   ,      i%3 ? '\t' : '\n'    );

}

/*************THE NEXT CODE IS HERE FOR THE FUNCTION: char winnner()****/

int smartSum(int start, int inc);


//returns the sum of 3 elements from board starting at


//board[start] and continuing to board[start+inc] etc....

#define O_WINS ('o'*3)

//sum of row/col/diag that means o won

#define X_WINS ('x'*3)

//sum of row/col/diag that means x won

char winner()

{


/*the startIndex and JumpSize arrays tell us which checks need


  to be performed: 3 checks for rows, 3 for cols and 2 diags*/


int startIndex[8]={0,3,6, /*THESE ARE FOR ROWS*/






   0,1,2, /*THESE ARE COLS*/






   0,     /*THIS IS FOR \ DIAGONAL*/






   2};
  /*THIS IS FOR / DIAGONAL*/


int jumpSize[8]= {1,1,1,/*THESE ARE FOR ROWS*/






  3,3,3,/*THESE ARE COLS*/






  4,
/*THIS IS FOR \ DIAGONAL*/






  2};
/*THIS IS FOR / DIAGONAL*/


int i;


for(i=0;i<7;i++)//loop on all checks in startIndex, jumpSize



switch( smartSum(startIndex[i],jumpSize[i])  )



{



case O_WINS:




return 'o';



case X_WINS:




return 'x';



}


return '-'; //if no winner found

}

int smartSum(int start, int inc)

{


return board[start] + board[start+inc] + board[start+ 2*inc];

}
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