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In all these exercises, we deal with dynamic arrays and use the special data structures showed during
lecture 8 that provide a common interface between the size of the array and datas. Of course, in case you
have to deal with arrays of different types, you need to create new data structures like that. . .

Exercise 1 (Data-structure – solving 06 01)
• Implement function of this data structure, that is:

– void createArray(int sz,IntArray *a) that creates and returns a dynamic array containing
sz elements

– void freeArray(IntArray a) that free dynamic memory used in this array

Exercise 2 (Merging arrays – solving 06 02.c)
• Implement void mergeArrays(IntArray a1,IntArray a2,IntArray *output) that merges arrays
a1 and a2 in an array named output

• Compile and test: make tests02

Exercise 3 (Memory leaks – solving 06 03.c)
• This file contains a main function. If previous exercises is ok for you, this one has to compile: make

solving 06 03

• No problem here, there is just memory leaks quite obvious to find, but we don’t care, we are going
after them

• Try your program using valgrind1: valgrind solving 06 03

• Take a look to the trace

• Correct the program and run again valgrind

Exercise 4 (Buffer overflow – solving 06 04)
• Read, compile and execute this file

• Why the value of a.datas[0] changed between line 21 and 27.

• Explain with an illustration

• Try valgrind on this program. Look the result

• Correct the program....
Remark: Think to use assertions for arrays indexes.

1valgrind is a tool that find memory leaks, buffer overflow and many other interesting things. If it is not installed:
sudo apt-get install valgrind
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Exercise 5 (Sparse matrices - solving 06 05)
References: All the following definitions come from wikipedia.

A sparse matrix is a matrix in which most of the elements are zero. Storing a sparse matrix using a classical
2-dimensional array may increase considerably the memory usage. The Yale sparse matrix format stores an
initial sparse m n sparse matrix M using 3 (1-dimensional) arrays (A,IA,JA). Let NNZ denotes the number
of non-zero elements of the matrix M. Then, the 3 arrays correspond to :

• The array A is of length NNZ and holds all the nonzero entries of M in left-to-right top-to-bottom
order.

• The array IA is of length m + 1 and contains the index in A of the first element in each row, followed
by the total number of nonzero elements NNZ. IA[i] contains the index in A of the first nonzero element
of row i. Row i of the original matrix extends from A[IA[i]] to A[IA[i + 1] 1], i.e. from the start of
one row to the last index before the start of the next. The last entry, IA[m], must be the number of
elements in A.

• The third array, JA, contains the column index in M of each element of A and hence is of length NNZ
as well.

Example: Let the following 6 4 matrix with 8 non zero elements.
10 20 0 0 0 0
0 30 0 40 0 0
0 0 50 60 70 0
0 0 0 0 0 80

Then :
A = [10 20 30 40 50 60 70 80] all non zero elements of the matrix in the right order.
IA = [ 0 2 4 7 8 ]

JA = [ 0 1 1 3 2 3 4 5 ]are the position in columns of the ith non zero element.

Then, for example, elements of the 3rd row are between the indexes 4 (IA[3-1]) to 7 (IA[3]) in A, that is 50,
60 and 70. The column of these elements are given by JA , so for 50 it is 2, for 60 it is 3 and for 70 it is 4.

1. Consider a matrix of size 100 × 100 with 20 non zero elements. What is the size of the 2-dimensional
array? What is the size using the Yale format?

2. Retrieve the files solving 06 05... Implement the different functions that allow the transformation
from sparse to 2-dimensional and from 2-dimensional to sparse representations.

3. test your code: make tests05

4. In the main function, create a 2-dimensional matrix of size 1000100. Add 50 integers between 1 and
100 chosen randomly with random position. Create the related sparse matrix. Print the size of the 2
representations. Print also the sparse representation.

2


