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Final Exam in Algorithmics and Data Structures 2

In all exercises, the solution should be presented in algorithmic form rather than in the C language.
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Exercise 1 (5 pts):

1) Write the iterative function sumIt that calculates and returns the sum of integer numbers
within the inclusive interval [A, B], where A and B are passed as parameters. Assume that A
is always less than B.

2) Write the recursive function sumRec that calculates and returns the sum of integer numbers
within the inclusive interval [A, B], where A and B are passed as parameters. Assume that A
is always less than B.

Example: If A =2,and B =35, the two functions should return 14, which is equal to 2 + 3 +4 + 5.
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Exercise 2 (7.5 pts):
You are given a linked list of integers representing the heights of a group of people in centimeters.

1) Write the procedure nbSumHeights that takes the list of heights as input, and calculates and
returns the total number of people and the sum of heights in the list.

2) A list of heights is said to be "tall-dominant" when the number of people whose height is above
the average height is greater than half of the total number of people. Using the nbSumHeights
procedure previously defined, write the function isTallDominant that takes a list of heights
as input and returns whether it is "tall-dominant" or not.

Example: 1f the list of heights is as follows:

Y

A 4

170 » 162

”

L

184 |=T1| 158 173

e The number of persons in the list is 5, and the sum of heights is 847.

e The average height is 169.4 = 847 / 5. Thus the number of persons whose height is above the
average height is 3. Therefore this list is “tall-dominant” because 3 is greater than half of the total
number of people: 3 > 5/2
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Exercise 3 (7.5 pts):
The following questions are independents:

1) Write a procedure that takes a stack S and a value v as parameters and searches for the value
v inthe stack S. After that, if v exists in the stack, the procedure should set to 0 all values less
than v and to 1 all values greater than or equal to v.If v does not exist in the stack, the
procedure does nothing.

2) Let Q be a queue of integers ordered in ascending order. Write a procedure that takes the queue
Q and an integer v as inputs and inserts the value v into this queue, ensuring that the queue
remains ordered.
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Good luck « Trust yourself, you know more than you

think you do
Dr. Abderrahmane Kefali y »

[Benjamin Spock]
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