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

EXAM #1
Friday, September 21,2007

SOLUTIONS

|nstructions

All questionsequdly weighted (7 points); total of 98 points + 2 points bonus= 100

Theexam is closed book, closed notes

Tables of the C opeaators andthe ASCII values are attached to theend of the exam

No electronic devices of any kind are pemitted or needed

Exam finish time: 10:225am

When a problem says QWrite the codethaEO you may assume tha thefollowing codestructureis
aready given (youdo not haveto writeit):

K K K KK K

#include <stdio.h>

int
main (void)
{
..your code goes here..
return O;
}
Questions

1. Writetheprintf () statement tha will printthevalue of avariable a with typeint in decimal, hex,
and octa (in tha 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. Showhowtowrite acondantin C, whos decimal valueis49as,,,
a ahexadecimal congant

Solution:
0x31

b. anoca condant (in C)

Solution:
061

3. Thefollowing code(next page) has oneor more errors.  The program is suppod to print the sum of
thevalues of variables a, b, and c.

a. Do these errorsoccur at compiletime, or at runtime?
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Solution:
errors are at compile time.

b. Fix theerrors (by showing changesin thecode.

#include <stdio.h>

int

f(int x, int y, int z)

{
return (x + y + z);

}

int

main (void)

{
float a = 4;
int b =2, ¢ = 3, d;
d = £f(a, b, c);
printf (“%d”, d);
return O;

}

Solution:

¥ The only real error is that the number of actual parameters to the function call £ () does not agree
with the number of formal parameters in the definition of £() .

¥ The fact that a is declared to be of type £1oat, and then passed to £ () 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.

¥ [tis optional to say that printf () must be called with an explicit cast to void

4. Wha isoutput by each of thefollowing two programs (thetwo are identical except for theundelined
statements)?

#include <stdio.h> #include <stdio.h>

int £(int x) { int £(int x) {
x += 1; x += 1;
(void) printf(“%d 7, x); (void) printf(“%d 7, x);
return (x+2); return (x+2);

} }

int main(void) { int main(void) {
int a = 4; int a = 4;
(void) £f(a); a = f(a);
(void) printf(“%d”, a); (void) printf(“%d”, a);
return O; return O;

} }

Solution:

First program: 5 4
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Second program: 5 7

5. Writethecodetoread in 3 ASCII characters, which are guaranteed to be valid decimal digits (no need to
check for EOF), and conve't them into an equivalent numerical value, and print this valueusing the
printf format specifier Ccthe number is %d\nQ

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 thefollowing alwaysprint & equals bC Why or why not? [Note: oneor 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 cis compared to a, the answer would be no (a could be interpreted as a large positive

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

¥ Ifyou said “no” because overflow could occur, only 3.5 points taken off for that.

7. Isoveflow posible with thefollowing code? Why or why not? [Note: oneor two sentence answer is
sufficient

char x;

float £, 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 £, that adding doesn’t change the
value of F.

¥ [fyou 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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¥ Ifyou said “yes” because of overflow, half credit given for that because the answer was
plausible (although wrong).

8. Thefollowing codeproducdes acompilation error. Explain wha it is, and show howto 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 O;

}

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 £loat,
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. Writeasingleloopfor anaray int x[100] tha will, startingfromx[0],
() add 10to thevalue of each element greater than zero, and
(b) subtract 10from thevalue of any element less than zero, and

(c) stop processing (i.e., makes no changesto) theremaining elements of the array thefirst time an
element is encountered tha is equd 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.Wha is output by thefollowing codeif theinputisabc\ndef\n\tghi?[Note: \n meansnewline
character, \t meanstab character.]

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

Solution:

£

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

11.Wha are thevaues of a andb after thefollowing codefinishes execution?

int a = 28;

int b = 33;
a = -b+++a;
Solution:

-5 and 34, respectively

12.What is output by thefollowing code?
#include <stdio.h>

int £ (int x) {
return (x+1);;

}

int
main (void) {
inta=24, b=4, c=3,d=12, e =5, g = 3;

d+= (a & b >c ) + £ (e) * ++ g;

printf (“%d4d”, d);
return O;

}

Solution:
37

(a && b > c) evaluates to 1

£ (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 thefollowing:
a.  Write codetha will countthe number of bits tha have value 1 in an opeand q of type
unsigned char.
-or.
b. Write codetha will clear thebits of opaand g to O in every bit postionwhere opaand r (also
of typeunsigned char) hasthevauel, andleave the other bits of opaand q undchanged.

Solution:

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

cnt += 1;
Second program:
q=q9qé&~r;

14.Do one of thefollowing (your choice)
a. Writethefollowing if-then-else codeusng only the conditiond opeator (?:), and no othe flow
of control statements.

if (a > b)
c =d;

else if (x == y)
c = e;

else
c = f£;

-0r-
b. Thefollowingisrecursive codefor computing thegreatest common divisor of two numbers a
andb, dueto Eudid. Rewritethisasiterative code (i.e., usngaloopingead of recursion).
[Note: if you need them, you can assume fundionsint push (int) andint pop (int)

have been already defined (you do not need to write them)]

int a = <.something..>;
int b = <.something..>;
int result;

int ged(int x, int y) {
if (y == 0)
return x;
else
return (gcd(y, x%y)):

int main(void) {
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result = gecd(a, b);
}

Solution:

First program:

C=(a>b) ?2d: (x==y) ?e : £;

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;
}



