HW #6
CSC230 Section 001 Fall 2007

Due Date: Saturday, November 3, 11:45pm EST

Note: the pencil and paper questions in this assignment will be turned in, and will be graded for credit.

Purpose
The purpose of this assignment is to help you learn about structs, command line and variable arguments,
dynamic memory allocation, and “the rest” of C.

Individual Work
Homeworks are done individually; submit your own, original homework.

Getting Help
Come to my office hours, ask questions after class, go to the TA office hours, use the message board, or
send email; all are good ways to get help.

Programming Requirements
As before, your programs need to compile with gcc —Wall —std=c99 and execute properly on the Linux
OS+Intel PC platform.

Programs must be formatted cleanly and consistently.
Commenting requirements are the same as before (see hw1).

Always return 0 upon successful completion of execution of your program, and something other than 0
otherwise.

Input errors that could happen, but that are not mentioned, will not be tested, and you do not need to worry
about.

The Programs

pgm25.c
A program is executed with the following possible command line options:
pagm25 [-a] [-J] [-u] [-O <fmt>] <username>

The options can be specified in any order except that <username> must be last. All are optional, except for
<username>. If -0 is specified, <fmt> must be specified. Valid usernames consist only of letters and
digits and start with a letter. <€mt> may be anything.

Write a program that parses the command line arguments given when the program is executed, and either:
* prints "Invalid arguments; type pgm25 -h for help\n", or




* prints "Valid arguments: <arguments printed here>\n"
For example, if executed as

pgm25 -O stuff -a -u "bob3"
the output would be

Valid arguments: -O stuff -a -u bob3

pgm26.c
Write a struct definition for storing the name and phone number of a person. Then write a program that
allows persons to be added and deleted to the current list, which is kept in file " . /db. txt". The format of
db. txt is up to you. You should allocate struct instances to store each person as they are entered, or
read from db. txt. The input to the program may add or delete persons from the database. So, for
instance, the first time the program is run (the database is empty), the user input and the program output are
shown below (user input is in bold, program output is non-bold):

pgm26

(reading database...)

add Mary Smith 919-432-4671

add Joe French 919-467-9988

add Bob Brown 919-266-2626

delete Joe French

print

Mary Smith 919-432-4671

Bob Brown 919-266-2626

add Ann Griffith 919-377-2222

print

Mary Smith 919-432-4671

Bob Brown 919-266-2626

Ann Griffith 919-377-2222

save

(database saved...)
New records are stored in the order they are entered (at the end of the database). Users may try to delete
records not in the database, which should result in no action taking place, or add records (as indicated by
the user name) already in the database, which should result in updating the phone number. If the "save"
command is entered, the database contents should be written back to " . /db. txt".
Do *not* use a static array for storing records of persons. Instead, dynamically allocate memory for
persons as they are read from the database, or entered by the user, and free memory for persons who are
deleted from the database.

pgm27.c

Write a program that contains the definition of a function named £ () , with a variable number of arguments.
The first, named, argument is a count of the number of unnamed arguments to expect. Each unnamed
argument will be a string, with the format one of

c=<single ASCII decimal digit>

d=<ASCII string of decimal digits>

0=<ASCII string of octal digits>



For each argument read by your function, your program will output a message with the following format
specifier:

"After argument %d, the sum is %6d\n"

So for instance, if the function is called with parameters 3, "c=4", "d=10", "0=20", the output would be

After argument 1, the sum is 4
After argument 2, the sum is 14
After argument 3, the sum is 30

Your program should include at the top the statement

#include pgm27.h

and in function main () , there should be the statements

CALL1

CALL2

CALL3

where the macros CALL1, CALL2, and CALL3 are all calls to f () with different parameters, and are defined
in pgm27 . h (which we will write for testing purposes).

Pencil and Paper Problems (will be graded; submit for credit)

The following pencil and paper questions should be answered and ***submitted for grading**, in a file
named hwé6 . txt (note: please submit only a text file, not WORD, PDF, or other format; most editors and
text processors, including MS Word, will allow you to save to .txt format). Number your answers with the
question number, and include your name at the top of the file.

1.

(a) Write a statement that declares a variable named e, of type double, with value 2.71828, such that any
attempt to change the value of e will result in an error message by the compiler.

(b) Write a statement or statements that declares a variable named ip of type int * pointing to an integer
with value 39, such that both (1) the pointer can be changed to point to something else, and (2) the value of
the integer it points to cannot be changed (through the pointer, at least).

2.
Write the code to declare a variable mypet which is an enumerated data type, where the enumerated type
has possible values DOG, CAT, FISH, and BIRD. Then set the value of mypet to CAT.

(a) Create a union named sample with 4 members:

* ch2by?2 is an array with 2 elements, each of which is a signed short

* ch2byl is an array of 2 elements, each of which is an unsigned char

chlby?2 is a signed short

chlbyl is an unsigned char

(b) Assume there is an unsigned char variable named stype. Test if stype is equal to STEREO16BIT,
and if so, interpret sample as containing ch2by2, and print the value of the 2 elements of ch2by2 with the
format specifier "sample = %d %d\n". If stype is equal to MONO8SBIT, interpret sample as containing
chlbyl, and print the value of chlbyl as "sample = %d\n".

*

*



4.

Write the code declaring a struct named stuff, consisting of 3 unsigned bit fields:

* a 3-bit field named weight,

* a 1-bit field called £1ag, and

* a 9-bit field called rank, and

* a 12-bit field called weightrank.

If £lag == 0, multiply weight times rank and store the product in weightrank of this struct.

4.

(a)

Create a structure with 3 fields:

* a pointer to an unsigned char, called name

* an unsigned short called age, and

* a Boolean value, called present.

Make this struct a typedef.

(b) Then declare an array of 10 instances of this typedef£, called employees.
(c) Then set the present field of employees[5] to true.

5.

foo is an array of 10 structs. Each struct consists of

* a member named memx, of type int, and

another member named memy, which is an array of 5 ints.

*

(a)

Show the declaration of the array foo, including the definition of the struct.

(b)

Show the code to read in 5 integer values from the standard input and store them in memy of the 2nd
element of foo.

5.

Two statically-allocated arrays, named aryl and ary2, each with 1,000,000 elements, are to be compared
to see if they contain the same set of values. The elements of both arrays are structs of type
mystruct_t (the definition of the struct is unimportant).

(a)

Show the *shortest* code for determining if these two arrays contain the same set of values, and print
"Same" if they are.

Q | |

Show the code to *dynamically* allocate space for a new array ary3 of the same type and size as arrays
aryl, and copy the values in aryl into ary3. Be sure to check for errors.

6.

(a)

What, if anything, is wrong with the following function, where (a+b) is guaranteed to be less than 1287 Note:
there may be multiple problems.



void f (unsigned char a, unsigned int b)

{
unsigned int i;
unsigned char *c, *d;
¢ = (unsigned char *) calloc(b, sizeof(char));
for (i =0, d=c; 1 < b; i++) *d++ = a + i;
*d = '\0';
printf ("String = %$s\n", c);

}

(b)
What, if anything, is wrong with the following code:
int * sumup (int, int, int);
int main (void)
{
Esome code here, unimportantE
int res, *sptr;
sptr = sumup(3, 4, 5);
res = *sptr;
Esome code here, unimportantE

return O;
}
int *
sumup (int a, int b, int c)
{
int sum;
sum = a + b + c;
return &sum;
}
7

Consider the following complete program:
#include <stdio.h>
int main () {
int *x, i;
x = malloc (10 * sizeof (int));
if (x == NULL) { exit (EXIT FAILURE); }

for (i=0; i<10; i++) {
printf (“i=%d \t x[i] = %d \t *(x+i) = %d \t &x[i] = %X \t x+i = %X \n”,
i, x[i], *(x+i), &x[i], =x+i);
}
Assume the malloc () does not fail, and allocates memory starting at the (hexadecimal) address 0x72.
Assume that sizeof (int) is 4 in the platform on which the code executes. What will be the output of the

program?



Testing

Along with the homework, | have put on the class website executables for these homework problems that
you can run (on the common platform). This will give you a reference standard to compare with your
program's behavior. | have also provided examples of program inputs that you can use for testing purposes
(not meant to be exhaustive, and we will test with different inputs than the ones provided to you).

Instructions for Submission

Submit exactly 4 files using http://submit.ncsu.edu. The names of these files are pgm25.c, pgm26.c,
pgm27.c, and hw6.txt, all lower case. Do not zip the files first, or tar them, or pack them in any way, and do
not put them in a subdirectory; just 4, separate, uncompressed files with the names shown.

Make sure your programs compile on Linux OS+Intel PCs cleanly, using the options given!

Grading
¥ 10 points total for the programs:
o following instructions on submission, with flenames given
o formatting the programs properly
o acceptable amount of comments, including an “identification and purpose comment” at the
head of the file
o programs compile cleanly with no warnings or error messages, on the common platform
o programs return the value 0 on successful completion
20 points for successfully implementing pgm25.c
20 points for successfully implementing pgm26.c
20 points for successfully implementing pgm27.c
30 points for correctly answering questions 1—7, submitted in file hw6.txt
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