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Files to download:
Each solving session contains a zip archive with all necessary files used in the session. Solving sessions are
located in http://ibnsina.alfweb.net/problemsolving.

For this session, files to download are: 01/solving 01.zip and 01/formulas.zip

Exercise 1 (Awk introduction)
The DIMACS format used for CNF formula is summarized below.

c a comment

p cnf 18 30

1 -2 7 0

-12 3 9 -18 0

...

1. Write a awk script that counts the number of clauses of size 2 (the third column has to be a 0).

2. Test it on sample formulas (file formulas.zip).

3. Modify it in order to be able to count clauses of any size. One needs to pass a variable inside the
script -v sz=4.

4. Write a script awk that count the number of occurrences of a given variable, positively and negatively
(passed as an argument in the command line like it is done in previous exercice).

5. (more difficult, optional) Write a CSH script that display the number of occurrences of all variables
and sort the result.

Exercise 2 (The API)
During this course, all C exercices will be given with a header file containing functions prototypes. Like that,
you will able to automate tests (see Lecture 5) and, in case of difficulties, I can give you solutions easily.
Let us try this way of working ; we want to generate a function pow2 that computes 2n. The prototype is
int pow2(int a)

1. Retrieve the header file solving 01 02.h1 on web site (available in solving 01.zip).

2. Create a file solving 01 02.c and implement the function.

3. Create a function main that test the function.

4. Retrieve the file solving 01 02 solution.c on web site, try to compile it with the main function and
execute.

1All files are named solving X Y... where X denotes the problem solving session (here number 1) and Y the exercise (here
number 2)
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Exercise 3 (The pseudo random generator)
In computers, random numbers are not really random. They are computed using a dedicated function.
Starting with a given seed, the following recursion is used:

• s0 = seed

• sn = f(sn−1)

Each time a random number is asked, this recursion is applied. Note that given the same seed, one generates
the same random numbers. The function (called Linear congruential) f(x) = a× x + b is commonly used.

In C, we can use these two functions:

• Initializing the seed: void srand(int seed)

• Generating the next pseudo random number: int rand()

Create a program that initializes the seed and generates (and prints) 10 pseudo random numbers ranging
from 0 to 100. Compile it, and launch it several times: the same numbers are generated.

Remark: Knowing the seed can help you to debug!

In order to generate a random seed: use the following instruction: srand (time(NULL)); (the header
time.h is needed).

Exercise 4 (export a random SAT formula)
1. Get the header session 01 4.h from web site, read it carefully.

2. Implement the different functions

3. Create a main function that tests your random SAT generator.
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