
CSC230, C Programming and Software Tools                      Fall, 2007                                         N.C. State University 
 

 

 

EXAM #1 
Fr iday, September 21, 2007 

 

SOLUTI ONS 
 
Instructions 

¥ All questions equally weighted (7 points); total of 98 points + 2 points bonus = 100 
¥ The exam is closed book, closed notes 
¥ Tables of the C operators and the ASCII values are attached to the end of the exam 
¥ No electronic devices of any kind are permitted or needed 
¥ Exam finish time: 10:25am 
¥ When a problem says ÒWrite the code thatÉÓ you may assume that the following code structure is 

already given (you do not have to write it): 
 
#include <stdio.h> 
 
int  
main(void)  
{ 
    …your code goes here… 
     
    return 0; 
} 

 
 
Questions 
 
1. Write the printf() statement that will print the value of a variable a with type int in decimal, hex, 

and octal (in that order), with a space between each. 
Solution: 

(void) printf(“%d %x %o\n”, a, a, a); 
¥ Specifying (void) before the printf is optional. 
¥ Putting the ‘\n’ at the end is optional. 
¥ Putting a ‘#’ before the ‘x’ and ‘o’ specifiers is also OK, but optional. 

 
2. Show how to write a constant in C, whose decimal value is 49 as,,, 

a. a hexadecimal constant  
Solution: 
0x31 

 
b. an octal constant (in C) 
Solution: 
061 

 
3. The following code (next page) has one or more errors.   The program is supposed to print the sum of 

the values of variables a, b, and c. 
a. Do these errors occur at compile time, or at run time? 
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Solution: 
errors are at compile time. 
 

b. Fix the errors (by showing changes in the code). 
 
#include <stdio.h> 
 
int  
f(int x, int y, int z)  
{ 
    return (x + y + z); 
} 
 
int  
main(void)  
{ 
    float a = 4; 
    int b = 2, c = 3, d; 
    d = f(a, b, c); 
    printf(“%d”, d); 
    return 0; 
} 

 
Solution: 
¥ The only real error is that the number of actual parameters to the function call f() does not agree 

with the number of formal parameters in the definition of f(). 
¥ The fact that a is declared to be of type float, and then passed to f() as an argument of type 

int, is not really an error, since the “customary” implicit type conversions take care of this.  Only 
1 points deducted if this was indicated as an error. 

¥ It is optional to say that printf() must be called with an explicit cast to void. 
 
4. What is output by each of the following two programs (the two are identical except for the underlined 

statements)? 
#include <stdio.h> 
int f(int x) { 
    x += 1; 
    (void) printf(“%d ”, x); 
    return (x+2); 
} 
 
int main(void) { 
    int a = 4; 
    (void) f(a); 
    (void) printf(“%d”, a); 
    return 0; 
} 

#include <stdio.h> 
int f(int x) { 
    x += 1; 
    (void) printf(“%d ”, x); 
    return (x+2); 
} 
 
int main(void) { 
    int a = 4; 
    a = f(a); 
    (void) printf(“%d”, a); 
    return 0; 
} 

 
Solution: 
First program: 5 4 
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Second program: 5 7 
 
5. Write the code to read in 3 ASCII characters, which are guaranteed to be valid decimal digits (no need to 

check for EOF), and convert them into an equivalent numerical value, and print this value using the 
printf format specifier Òthe number is %d\nÓ. 
 
Solution: 
Several ways to write, but a short version is the following: 
int d; 
d = 100 * (getchar() – ‘0’) + 10 * (getchar() – ‘0’) + (getchar() – 
‘0’); 
(void) printf(“the numbers is %d\n”, d); 

 
 
6. Will the following always print Òa equals bÓ?  Why or why not? [Note: one or two sentence answer 

is sufficient] 
 
int a, b; 
unsigned int c; 
… some value gets assigned to a here… 
c = a; 
b = c; 
if (a == b) 
    (void) printf(“a equals b”); 

 
Solution: 
¥ Yes!  If c is compared to a, the answer would be no (a could be interpreted as a large positive 

number, and c could be interpreted as a negative value).  However, if the bits of a are copied to c, 
and then the bits of c are copied to a, no conversion of the values occurs, and a will always be 
equal to b. 

¥ If you said “no” because overflow could occur, only 3.5 points taken off for that. 
 
7. Is overflow possible with the following code? Why or why not? [Note: one or two sentence answer is 

sufficient.] 
 

char x; 
float f, g; 
…some values get assigned to x and f here… 
g = f + x; 

 
Solution: 
¥ No!  Overflow means the magnitude of the number is too large to store in the type given.  If you 

have the largest possible floating point number and add a char to it, you won’t get anything 
larger; the value of x is so much smaller than the value of f, that adding doesn’t change the 
value of f. 

¥ If you said “yes”, because there might not be enough bits to store the result precisely, this is a 
precision issue, not an overflow issue.  However, it’s a good point, and only 2 points deducted if 
you gave that answer with that explanation. 
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¥ If you said “yes” because of overflow, half credit given for that because the answer was 
plausible (although wrong). 

 
8. The following code produces a compilation error.  Explain what it is, and show how to fix it. 
 

#include <stdio.h> 
 
float half(float ); 
 
int  
main(void) { 
    float a = 3.0; 
    float b; 
    b = half(a); 
    (void) printf(“half = %f\n”, b); 
    return 0; 
} 
 
float  
half(float x) 
{  
    return ((float) (x / 2.0));  
} 

 
Solution: 

The compilation error is that the type of function half() is not defined before it is used by function 
main().  The type defaults to int, and when the declaration of half() is encountered with type float, 
the compiler will complain. 

¥ Two fixes are possible: 
o Move the definition of half() above the definition of main(), or 
o Insert a function prototype (shown above) to declare the type of half() before it is 

called by main. 
Either of these answers is acceptable. 

 
9. Write a single loop for an array int x[100] that will, starting from x[0], 

(a) add 10 to the value of each element greater than zero, and  
(b) subtract 10 from the value of any element less than zero, and   
(c) stop processing (i.e., makes no changes to)  the remaining elements of the array the first time an 
element is encountered that is equal to zero. 

 
Solution: 
One example is the following: 

for (int i = 0; i < 100; i++) { 
    if (x[i] > 0) 
        x[i] += 10; 
    else if (x[i] < 0) 
        x[i] -= 10 
    else 
        break; 
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} 
 
10. What is output by the following code if the input is abc\ndef\n\tghi? [Note: \n means newline 

character, \t means tab character.] 
 

while (((c = getchar()) != ‘\t’) && (c != ‘e’)) 
    ; 
putchar(getchar()); 

 
Solution: 
f   
(The while loop reads characters until either a tab or the letter e is encountered. 
The first character after that is printed.) 

 
11. What are the values of a and b after the following code finishes execution? 
 

int a = 28; 
int b = 33; 
 
a = -b+++a; 

 
Solution: 
-5 and 34, respectively 
 
12. What is output by the following code? 
 

#include <stdio.h> 
 
int f(int x) { 
    return (x+1); 
} 
 
int  
main(void) { 
    int a = 24, b = 4, c = 3, d = 12, e = 5, g = 3; 
     
    d += ( a && b > c ) + f (e) * ++ g; 
     
    printf(“%d”, d); 
    return 0; 
} 

 
Solution: 
37 
(a && b > c) evaluates to 1 
f(e) evaluates to 6 
++g evaluates to 4 
the whole thing evaluates to 25, which is added to the value of d. 
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13. Do one (your choice) of the following: 
a. Write code that will count the number of bits that have value 1 in an operand q of type 

unsigned char. 
-or- 
b. Write code that will clear the bits of operand q to 0 in every bit position where operand r (also 

of type unsigned char)  has the value 1, and leave the other bits of operand q unchanged. 
 

Solution: 
 
First program: 

int cnt = 0; 
for (int i = 0; i < 8; i++) 
    if (((0x80 >> i) & q) != 0) 
        cnt += 1; 

 
Second program: 

q = q & ~r; 
 

 
14. Do one of the following (your choice) 

a. Write the following if-then-else code using only the conditional operator (?:), and no other flow 
of control statements. 

 
if (a > b) 
    c = d; 
else if (x == y) 
    c = e; 
else 
    c = f; 
 

-or- 
b. The following is recursive code for computing the greatest common divisor of two numbers a 

and b, due to Euclid.  Rewrite this as iterative code (i.e., using a loop instead of recursion).  
[Note: if you need them, you can assume functions int push(int) and int pop(int) 
have been already defined (you do not need to write them)] 

 
int a = <…something…>; 
int b = <…something…>; 
int result; 
 
int gcd(int x, int y) { 
    if (y == 0) 
        return x; 
    else 
        return(gcd(y, x%y)); 
} 
 
int main(void) { 
    … 
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    result = gcd(a, b); 
    … 
} 
 
Solution: 
First program: 
C = (a > b) ? d : (x == y) ? e : f; 
Parens around the second conditional statement are optional, since the conditional operator associativity is 
right to left. 
 
Second program: 
int  
main(void) 
{ 
    … 
    int a = <something>; 
    int b = <something>; 
    int result; 
 
    int x, y; 
    x = a, y = b; 
    while (1) { 
        if (y ==0) { 
            result = x; 
            break; 
        } 
        else { 
            int temp = x; 
            x = y; 
            y = temp % y; 
        } 
    … 
} 
 


