CS(C230, C Programming and Software Tools Fall, 2007 N.C. State University

EXAM #2
Wednesday, October 24, 2007
SOLUTIONS
Questions
1. (4 points)
Show how to declare a null-terminated string named s, initialized to your first name, as concisely as
possible.
Solution:
Either:
char s[] = “Douglas”;
or

char *s = “Douglas”;

2. (6 points)

Suppose you have a large block of code you want to comment out without removing. The code may
already contain comments. Show how you can easily accomplish this goal using conditional
compilation (i.e., use one or more of #if, #ifdef, #ifndef, #else, #elif, #fendif).

Solution:

There are multiple ways to do this, using #if, #ifdef, #ifndef. Examples:
#if O

---block of code here---

#endif

or

#define COMMENTOUT

#ifndef COMMENTOUT

---block of code here---

#endif

3. (8 points)
What does the following code output?

int a[5] = {0, 1, 2, 3, 4};

int *p[3] = {&a[0], &a[2], &a[4]};
int q;

q = *++p[l]l*a[2];

(void) printf("%d", q);

Solution:
6
(p[1] pointsata[2] , ++p[1] points at a[3] , the first star is indirection, the second is multiply)

4. (8 points)
Write the code, using pointersonly (no array indexing), to concatenate a null-terminated string
pointed to by a pointer gl with a null terminated string pointed to by g2 to create a null-terminated
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string pointed to by g3. Assume that g3 points to an area of memory that is sufficiently large. You
don’t have to write a complete program; assume gl , g2, and g3 are already declared, and just show
the code for concatenation.

Solution:
while (*ql)
*q3++ = *ql++;
while (q2)
*q3++ = *q2++;
*q3 = ‘\0’;
Note: the use of the macro operator ## will not do task requested. Macro preprocessing is done at
compile time, not during program execution. If you said something like g3 = q2##ql; , the result
will be g3 = g2ql;, not the concatenation of the two strings pointed to by g1 and g2.

5. (8 points)
Below is a function, and a macro definition:
#define F(a, b) (a*a + b)

int f£(int a, int b)
{

return (a*a + b);

}

A program that wishes to compute x*x+y could, for instance, use either of
r = f£f(x, y);
or
r = F(x, Y) ’
Name two significant differences between using the function call, or using the macro.

Solution:

The ones I can think of are:

* A function call is definitely more expensive (at run time) that macro substitution (at compile time)

* The macro does not have to declare the type of the inputs or the type of the result, so it is more general
than a function call

* It’s also fine to say that the parameters in the macro expression, if they are not parenthesized, could
lead to undesirable results, depending on the expression passed to the macro; this isn’t the case for
functions, where expressions are evaluated and the result is copied before passing to the function

We took a point off if you said parameters are typed and return value is untyped as two significant
differences, as to me they are very similar.

6. (8 points)
(a) Declare and initialize, as concisely as possible, an integer two dimensional array a that corresponds
to the following matrix:

1 4
20
33 46

Solution:
int a[3][2] = {{1, 4}, {8, 20}, {33, 46}};
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(b) Then write a statement that changes the value that is highlighted above to the value 99.

Solution:
a[l][1] = 99;

7. (8 points)
(a) Write the function prototype for a function £ of type £loat. £ has has as input parameters an int,
and a pointer to another function g. g returns an int and has one input parameter, with type char.

Solution:

float f(int, int (*g) (char));
or

float £(int, int (*) (char));

(b) Show the statement to call £ () with a pointer to g, with any other input values you wish to use, and
assign the result to an int named r.

Solution:

int r = £(3, qg);

You do not pass a parameter to g () in the function call to £.

I didn’t mean for r and £ to have different types — if you changed r’s type to £loat, or £’s type to
int, or did a cast from £loat to int, all of those are OK.

9. (8 points)
What is the problem with the following code?
int x[3] = { ..some initial values, not shown here... };
int y[5] = { ...some initial values, not shown here... };
for (int i = 0; i < 5; i++)
x[i] = x[5-1] * y[i];

Will the problem cause failure at compile time? Failure at execution time? If either, explain what the
failure is (a one-two sentence answer is sufficient).

Solution:

The problem is that C does not do bounds checking, and references to x[1] and x[5-1] will be
outside the bounds of the array. This does not cause compilation errors, but it very likely will cause an
error at execution time. The error will be either a corrupted memory location, or a segmentation/bus
error (if you said either one of these, that is enough).

8. (8 points)
What is output by the following program?

#include <stdio.h>
int g = 10, r = 30, s = 40;

int main(void) {
(void) printf("%$d %d %d\n", ++q, ++r, ++s);
for (int i = 0; i < 2; i++) {
int g = 40, s = 80;
(void) printf("$d %d %d\n", ++q, ++r, ++s);
}
(void) printf("$d %d %d\n", ++q, ++r, ++s);
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return O;

}

N.C. State University

Solution:

11 31 41
41 32 81
41 33 81
12 34 42

10. (6 points)
The following code attempts to sum the values in an array, but has a problem.
#include <stdio.h>
#define SZ 10
int i;
int j[SZ] = { ..some initial values, not shown here...
int main(void) {
... some code, not shown here...
for (i = 0; 1 < SZ; i++) {
int sum = 0O;
sum += j[i];

}
... some code, not shown here...

}
What are two easy ways this problem could be fixed?

Solution:

These are two ways for sure:

*move int sum = 0; before the for loop

* make int sum = 0; aglobal variable (before main () is defined)

It is not completely satisfactory to say “put static in front of int sum =

0”. The reason is that

sum will be a variable that is local to the for loop, so having computed it’s value, it is impossible to

reference it or use it in the rest of the code.

11. (6 points)
Fix any problems with the following macro definitions:

(a)

#define E1 (a + b - c++);

The macro is used as follows (assume a, b, ¢, d, e declared elsewhere): e =

El * d;

Solution:
Remove the semicolon at the end of the macro definition.

(b)
#idefine E2 \
{ a = getc(stdin); \
if (a == EOF) \
b=20;\
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else \
b=a-"'0";}

The macro is used as follows (assume a and b are declared elsewhere): if (b > 5) E2

Solution:
Add the curly braces shown above so the entire block is executed conditionally.

12.(8 points)
What does the following code output?

#include <stdio.h>
int *p, *q;
int f£(int *x, int y):;

int main(void) {
int a =30, b =50, ¢ =70, d = 90;
(void) printf("%$d %d %4 %d\n", a, b, c, d);
b = £(&d, b);
(void) printf("%d %d %d4d %d\n", a, b, c, d);
return O;

}
int f£(int *x, int y)
{
*x += 10;
y += 10;
printf ("%d %d\n", *x, y);
return *x;
}
Solution:
30 50 70 90
100 60

30 100 70 100

13. (8 points)
For the following data declaration:
float t[100] = { ...some initial values, not shown here... };

Show how to print every 5th value in this array (starting with the 5th value), one per line, using a loop
and pointers (no array indexing allowed). [Note: element £[0] is the 1st element, etc.]

Solution:

float *tp;

for (tp = (£t + 4); tp < (t + 100); tp += 5)
(void) printf(“%6.2f\n”, *tp);

The format specifier is unimportant, as long as it is printed as a floating point number.

14. (4 points)
(a) In the following:
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#define X 5
#define Y 8
#define Z 10
int £(int num[X] [Y][Z2]) { ...code for function omitted... }

which, if any, of X, ¥, and Z can be omitted in the function definition?

Solution:
Only the first dimension (X) can be omitted when passing an array to a function as an input parameter.

EXTRA CREDIT, NOT REQUIRED
(6 points)
For the following data declaration:
char *p[] = {"Bear", "Dog", "Monkey",
. . .+ some more animal names, not shown here... };

(a) Show the code to print the 5th animal's name. You may use any combination of pointers and/or array
indexing you wish. [Note: “Bear” is the 1* animal’s name, and the 1* character of the name is ‘B’]

Solution:
(void) printf(“%$s\n”, p[4]);
The exact format specifier is unimportant.

(b) Show the code to print the 4th character in the 3rd animal's name.

Solution:
(void) printf(“%c”, *(p[2]+3)):;
The exact format specifier, or use of printf vs putc () etc., is unimportant.
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Operator Description Precendence | Associativity
0 Parentheses (grouping) 17 left-to-right
[] Brackets (array subscript) 16 left-to-right
f() function call
- Member selection via object name
-> Member selection via pointer
- postfix increment and decrement
(type){init} literal
=+ - prefix increment and decrement 15 right-to-left
+ - Unary plus/minus
o=~ Unary logical negation/bitwise complement
* Dereference (indirection)
& Address of
si zeof Determine size in bytes
(type) Unary cast (change type) 14 right-to-left
* % Multiplication/division/modulus 13 left-to-right
+ - Addition/subtraction 12 left-to-right
<< >> Bitwise shift left, Bitwise shift right 11 left-to-right
< <= Relational less than/less than or equal to 10 left-to-right
> >= Relational greater than/greater than or equal to
= I= Relational is equal to/is not equal to 9 left-to-right
& Bitwise AND 8 left-to-right
A Bitwise exclusive OR 7 left-to-right
| Bitwise inclusive OR 6 left-to-right
&& Logical AND 5 left-to-right
| Logical OR 4 left-to-right
?: Ternary conditional 3 right-to-left
= Assignment 2 right-to-left
= -= Addition/subtraction assignment
*= /= Multiplication/division assignment
% &= Modulus/bitwise AND assignment
N= = Bitwise exclusive/inclusive OR assignment
<<= 2= Bitwise shift left/right assignment
) Comma (sequential evaluation) 1 left-to-right
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