COP 3502 – Lab Notes

Function  & Loop Tracing + Introduction to Recursion

This week’s lab will give you more practice writing and tracing code that contains loops and function calls.  We will also introduce functions which call themselves, known as recursive functions. 

Tracing Code with Loops (answers below)

Example 1

Example 2

Example 3

Example 4

Example 5

Example 6

Example 7

Example 8

Recursive Functions

Example 1
Write a void recursive function that takes a decimal number as input and produces the binary equivalent of that number.


Trace of the program above when input decimal value is 11

Type a decimal number:  11

The binary equivalent is: 1011

call dec_to_bin(11)


remainder = 11%2 = 1


quotient = 11/2 = 5


since quotient > 0 recursively call dec_to_bin(5)


call dec_to_bin(5)


remainder = 5%2 = 1


quotient = 5/2 = 2


since quotient > 0 recursively call dec_to_bin(2)



dec_to_bin(2)



remainder = 2%2 = 0



quotient = 2/2 = 1



since quotient > 0 recursively call dec_to_bin(1)




dec_to_bin(1)




remainder = 1%2 = 1




quotient =1/2 = 0




since quotient is not >0 no recursive call occurs




print remainder = 1



print remainder = 0


print remainder = 1

print remainder = 1

Values as printed are 1011

Answers to Loop Tracing Examples
Example 1:
x = 5, y = 2;  output is A

x = 3, y = 2;  output is B 

Example 2:
x =2  y= 4  z= 3;   output is H  The end

x =1  y= 4  z= 3;   output is G  The end

x =2  y= 5  z= 4;   output is H  The end

x =5  y= 4  z= 2;   output is J  The end

x =0  y= 0  z= 0;   output is I  The end

Example 3:
a=3  b=1  c=1; output is  a =3 No Tommorow

a=4  b=5  c=2; output is  Yes Tommorow 

a=4  b=2  c=5; output is  Maybe Tommorow

Example 4:
x = 3   X is 15

x = 13  X is 13

Example 5:
a = 16  b= 2  output is 5

Example 6:
n=2, m=5;   output is  N=256    M=135

n=10, m=2;   output is N=10000  M=90

Example 7:    0
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Example 8:
I= 0  J + I =5

I= 1  J + I =9

I= 2  J + I =13

I= 3  J + I =17

I= 4  J + I =21

I= 5  J + I =25

I= 6  J + I =29

I= 7  J + I =33

I= 8  J + I =37
#include<stdio.h>


int main()


{


	int x, y;





	if( (x>3) && (y==2) )


		printf("A\n");


	else


		printf("B\n");


	return 0; 


}


/* x=5 y=2  output is ? 


   x=3 y=2  output is ? */








#include<stdio.h>


int main()


{


	int x, y, z;





	if( ((x==1)||(y>4)) && (z==3)) 


		printf("G\n");


	else if( z>2)


		printf("H\n");


	else if (x < 4)


		printf("I\n");


	else


		printf("J\n");


	


	printf("The end\n");


	return 0;


}





/* x =2  y= 4  z= 3   output is ?*/


/* x =1  y= 4  z= 3   output is ?*/


/* x =2  y= 5  z= 4   output is ?*/


/* x =5  y= 4  z= 2   output is ?*/


/* x =0  y= 0  z= 0   output is ?*/











#include<stdio.h>





int main()


{


	int a, b, c;





	if(a==3)


	{


		printf("a = %d ",a);


		printf("No\n");


	}


	else if ((c<b) && (c!=a))


		printf("Yes\n");


	else


		printf("Maybe\n");


		printf("Tommorow\n");


	return 0; 


}


/* a=3  b=1  c=1;   output is  ?*/


/* a=4  b=5  c=2;	output is  ?*/


/* a=4  b=2  c=5;   output is  ?*/








include <stdio.h>





int main()


{


	int x;





	while(x<13)


		x=x+3;


	printf("X is %d\n", x);


	return 0;


}





/* x = 3   output is ? */


/* x = 13  output is ? */








#include<stdio.h>





int main()


{


	int a, b;





	while(a>6 && b<5)


		b=b+1;


	printf(" b = %d\n", b);


	





	return 0;


}





/* a = 16  b= 2  output is ?*/








#include<stdio.h>





int main()


{


	int n, m; 


	


	while( n<=256 && m<120 )


	{


		n=n*n;


		m=3*m;


		


	}


	printf("N= %d M= %d\n", n, m);


	


	return 0;


}


/* n=2, m=5;   output is  ?*/


/* n=10, m=2;  output is  ?*/








#include<stdio.h>





int main()


{


	int i;


	


	for(i=0; i<10; i++)


	{


		printf("i= %d\n", i);


	}





	return 0;


}


/*


 output is ?:





*/











#include<stdio.h>





int main()


{


	int i, j;


	


	for(i=0; i<10; i++)


	{


		j=j+3;


		printf("I= %d  J + I =%d \n", i, j+i);


	}





	return 0;


}


/*


 j=2 output is ?





*/








#include <stdio.h> 


void dec_to_bin(int dec); 





int main() 


{ 


  int decimal;


  


  	printf("Type a decimal number: " ); 


  	scanf("%d", &decimal); 


  	printf("The binary equivalent is: "); 


  	dec_to_bin(decimal);


  	printf("\n");


   


  	return 0; 


} 





void dec_to_bin( int dec ) 


{ 


  int remainder; 


  int quotient; 





 	 remainder = dec % 2; 


  	 quotient = dec / 2; 


  


 	 if (quotient > 0) 


		  dec_to_bin(quotient); 





  	printf("%d", remainder); 


}
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