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

EXAM #3
Monday, November 26, 2007
SOLUTIONS

Questions

1. (6)

A fundion named £ returnsavalue of typepointer to achar. £ hasavariable number of input
paameters. Thefirst inputparameter isof type £loat, andthesecondis of typeint. By convention,
when £ iscalled thelast parameter should have thevalue 0. Showthefundion prototypefor £. [You
do not need to show the codeforf.]

Soltion:
char * f(float , int , ..);

2.(12
A struct typehas thefollowing members:
* r,apointer toachar
* s,anint
* t,adouble
* u, anaray of 3 structs, each with membe's
0 v,anint
0 w,anint
(a) Showthedeclaration of avariable named x of thistype induding the definition of the struct.

Solution:
struct {
char * r;
int s;
double t;
struct {
int v,
int w,
} ul3];

} o x;

(c) Showthecodeto printthevauesin thearray u of variable x.

Solution:
for (int i = 0; i < 3; i++)
(void) printf(“8d 8%d\n”, x.u[i].v, x.u[i].w),

3.(8)
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A fundionnamed r () hasnoinputpaameters. r promptstheuser to inputthesize (typeint), the
name of thecity (array of 50 characters, null terminated), and price (typeint) of ahous. Theseare
returned in astruct. Showthecodefor r () . Yourfundionshould notreference any globd
variables.

[Note: Your codedoes not need to show how theuser is prompted, or how theinputvalues areread in;
jugwrite ". . .code goes here to prompt user and read values..."fortha pat of
thefundion.]

Soution:

struct mystruct {
int size;
char city[50],
int price;

};

struct mystruct r()
{
struct mystruct x;
..code goes here to prompt user and read values..
return x;

4.(8)
Show howto dynanmically allocate a panter to a pointer to adouble, and assign theresult to avariable
p. Showthedeclaration of p aswell. [Note: Youdo notneed to do any error checking]

Soltion:
double **p = (double **) malloc (sizeof (double *));,

5.(12

A fundionb with noinputparameters or return result readsin an unknown (unboundd) number of
space-sepaated integer values fromthe standad inputusng scanf. When thelast integer value has
been read in (indicated by EOF), b printsthem all outagan (uangprintf£), in thereverse of theorder
they wereread in. Thevaues of theintegers are not used agan after they are printed. Showthe codeto
read and write these integers, induding any variables tha have to be ddined.

Solution:
void b()
{
int d,
struct s {
int d,
struct s *prev;,
};
struct s * last = NULL,
struct s * new;,

while (scanf(“3%d”, &d) > 0) {
new = (struct s *) malloc (sizeof (struct s));,
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new->prev = last;,
last = new;,

}

while ((new = last) != NULL) {
printf(“%d\n”, new->d),
new = new->prev,

6. (8)

(a) Define an enum typenamed pets with posible valuesmammal, bird, and reptile, andan
ingance of this enum named mypet.

Solution:

|enum pets {mammal, bird, reptile} mypet;,

(c) Showthecodeto print "Polly\n" if mypet isabird.

Sobution:
if (mypet == bird)
(void) printf(“Polly\n”);

7.(8)

Show the definition of variable a which can either hold avalue of typedouble, or avaueof type
unsigned int. Also definesome way tha thetype of thevalue stored in a can bedetermined at any
time during execution.

Solution:
union af
double ad;
unsigned int aui,
};
_Boolean aisdouble; /* TRUE if a is double, else FALSE */

8.(8)

An archive named 1ibqg.a hasbeen created usng thear command. Y ou have written a program
module named p . ¢ (in thesame directory as 1ibq. a) which containsareference to afundion q, of
type £loat, with two inputparameters, each of type int.

(a) Showthefundion prototypeof g inmodulep.c

Soltion:
extern float q(int , int );

(b) Show howto compile p. ¢ usng gcc to create an executable named p

Soution:
gcc —-Wall -std=c99 p.c -L. -1g -o p
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9.(10
(a) Showthecodeto open abinay filenamed " /tmp/stuff. txt" forreading. Thisfile congsts of
abund of doube-precision floaing point nunbers. [Note: you do not need to check for errors.]

Solution:
FILE *myfile = fopen (“/tmp/stuff.txt”, “rb”);

(b) Showthecodeto read the*| ast* double-precision nunber in thefileinto avariable named d. Make
your codeas efficient as posible.

Solution:
(void) fseek(myfile, -4, SEEK END);,
(void) fread(&d, sizeof(d), 1, myfile);,

10.(9)
Wha standad library fundionis used to accomplish thefollowing:
(a) convat alower case character into an uppe case character

Soution:
toupper ()

(c) pushesthelast read character back onto an inpu stream (so that it will beread from the stream agan)

Solution:
ungetc ()

(d) returnsarandominteger between 0 and RAND MAX

Solution:
either srand() or rand()

11.(10)
Show how to optimize the codebdow, and explain in a sentence or two why your version should be
faster. All variablesare of typeint.
for (i = 0; i < MAXI; i++)
for (j = 0; j < MAXJ; j++)
b[j] += a[i][j] * x[MAXJ - j - 1] * 2;

Soltion:

int xmj2, inctot;
for (j = 0, i < MAXJ, j++) {
xmj2 = x[MAXJ - j - 1];
inc = 0;
for (i = 0;, i < MAXI, i++)
inctot += a[i][j] * xmj2;
b[j] += inctot << 1,
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Swtched loopsso that b [ 7] updéaed only onetime, for each valueof j.

Multiplied each increment total by 2 only onetime, ingead of i times, for each b [ j].

Replaced multiply by 2 by left shift by 1.

Replaced referenceto x [MAXJ - j — 1] itimesbyonereferenceto x[MAXJ - j - 1], for
each valueof j.

Any 3 reasonabk optimizations even ones notidentified abow, gets full credit.

Extra Credit:
12.(8)
Thefundionmain () callsreadem() (whichreadssomeinputrecords), thencalssortem/()
(which sorts therecords), andthen callsprintem (which outputs the sorted records). When this
program is executed, the output appears to be sorted, but oneor two of theinputrecordsare missing
from theoutput
Showthefirst five or six steps usgng gdb commands you would use to figure outwhere thingsare
goingwrongin this program. Therecordsbefore sorting are stored in an array (globd variable) named
r, and after sorting are stored in an array (globd variable) named s. Example of a step:

1 1,50 - Ilistfirst 50linesof program, lookfor linetha ...

Soltion:

After executing QydbprogQ | would set some break points at the call to each fundion. So,list the
programlinesto find those line nunbers, and set those breakpoints (assume they are onlines 20, 25,
and 30 bdow):

Then | would run the programand examnethe state of the array before and after each funaion call:

run <infile. txt - will stopjud before executing readan()
p rbviewtheinpu arrayjud before reading values

n Dstep over execution of readam

p rbviewtheinpu array after valuesreadin

n Dstep over sortem()

p s Dbview thesorted array before printing

n Dstep over printem()

p s Dview sorted array after printing

Jud doing this much will tell youwhich routineis going bad,andthen you can focusattention on
debuggngthatroutine
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