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Resit Exam of Algorithmics and Data Structures 1

In all exercises, the solution should be presented in algorithmic form rather than in the C language.
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Exercise 1 (8 pts):

It is known that the sum of the first k£ odd numbers equals the square of k. We can use this property
to calculate the integer part of the square root (IPSR) of an integer number.

To determine the IPSR of an integer number n, we need to find the largest k such that the sum of the
first k odd numbers is less than or equal to n.

Write the algorithm that reads a positive non-zero integer n from the keyboard and calculates and
displays the IPSR of that number using the method described above.

Examples:

e Forn=9,1+3+5=9,s0IPSR(9)=3.
e Forn=25,1+3+5+7+9=25s0IPSR(25)=>5.
e Forn=20,1+3+5+7=16and 16<20<25=1+3+5+7+9,s0IPSR(20)=4.
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3=1IPSR(9) 039=5+3+19=n &iuo .

5=1IPSR(25) 0325=9+7+5+3+125=n J=2low o

4=1PSR(20) 03 9+7+5+3+1=25>20>16516=7+5+3+1:20=n J=le o

Exercise 2 (6.5 pts):

We want to detect and count the repetitions in an array of integers entered via the keyboard. A
repetition is detected (counted) when there are two equal integers at different indices in the array. It
is assumed that each integer appears at most twice in the array.

Write an algorithm that reads the elements of an array of 100 integers from the keyboard, then counts
and displays the number of repetitions.

Example:

If the array is the following, the number of repetitions is 3.
0 1 2 3 4 5 6 7 8 9
4 5 2 8 1 4 7 5 8 3
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Exercise 3 (5.5 pts):

Declare types that allow storing:

Nowvbk L -

A date (day, month, year)

A student characterized by its registration number, last name, first name, date of birth.

A set of 300 students.

A teacher described by its social security number, last name, first name, date of birth, specialty.
A group of students with its name, level, specialty, classroom, its students, responsible teacher.
A set of 20 groups of students.

A school characterized by: name, address, director, the number of classrooms, a list of groups, list
of teachers.
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Good luck « Success is not final, failure is not fatal, it is
the courage to continue that counts. »

Dr. Abderrahmane Kefali

[Winston Churchill]
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