EASTERN MEDITERRANEAN UNIVERSITY
COMPUTER ENGINEERING DEPARTMENT
CMPE-CMSE461 Artificial Intelligence
SPRING 2021-2022
I. Midterm-Exam
19 April 2022, 14:30

90 minutes, attempt all...
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Question 1: 20 pnts.) | 5 PJFS MOL‘)

a) Write down the four directions of research in Artificial Intelligence and explain
characteristics of each of them with one sentence.

b) Describe the fundamental characteristics of a rationally intelligent agent.

¢) Explain the use of a utility function in intelligent agent architectures.

d) What are the basic elements we use in modeling a problem as a search problem?
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Question 2: (20 pnts.)

a) Consider the search problem represented in the following figure, where “S” is the start
node and “G” is the goal node.

Which sequences of paths are explored by IDS (Iterative Deepening Search) in this problem?
Show every step, in detail. (Use alphabetical ordering for neighbor search)
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Sequence of nodes to reach goal: S>> R - G‘ ?

b) Consider the search problem represented in the following figure, where “S” is the start
node and “G” is the goal node.
Which sequences of paths are explored by UCS (Uniform Cost Search) in this problem" Show
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Question 3: (20 pnts.)

Consider the graph shown below. The nodes are represented in circles, and the weights of the paths
along the nodes are given. The numbers above the nodes represent the heuristic value of the nodes.
Show every step to reach the goal node by using A* Algorithm, where “S” is the start node and

“G” is the goal node. o .
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Question 4: (30 pnts.) , P-4 Qo % {,“ oM T )

You are required to produce a schedule three professors A, B, C in computer engineering. These
professors will teach five classes C1, C2, C3, C4, C5. You will assign a professor to each class

under the following constraints:
(1) each professor only teaches one class at a time;
(2) each class is taught by only one professor; and

(3) some professors can only teach some of the classes.

You must produce a complete and consistent schedule. You are required to formulate this task as
a CSP in which classes are the variables (named C1 through C5) and professors are the domain
values (named A, B, and C). After you have solved the CSP, each class (variable) will be assigned
one professor (value), and all constraints will be satisfied. The classes (variables) are:

* C1 : meets from 8:00-8:50am

* C2 : meets from 8:30-9:20am

* C3 : meets from 9:00-9:50am

* C4 : meets from 9:00-9:50am

¢ C5: meets from 9:30-10:20am

The professors (domain values) are:

A, Professor A, who is available to teach Classes C3 and C4.

* B, Professor B, who is available to teach Classes C2, C3, C4, and C5.
* C, Professor C, who is available to teach Classes C1, C2, C3, C4, C5.

a) For each variable C1-C5, write down its domain as a subset of the values {A, B, C}.
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b) Write down all constraints that are associated with this CSP. Write each constraint
implicitly as Ci # Cj for all classes Ci and Cj that overlap in time and so cannot be taught

by the same professors. 8:00 1 g: %o
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¢) Draw the constraint graph associated with your CSP. The nodes are provided for you.
1

Draw the arcs.

d) Run Arc Consistency on the domains of variables according to the constraints you set in
part b) and the constraint graph you draw in part ¢). Write down the reduced domains that
result when all inconsistent domain values are removed by Arc Consistency.
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e) Give one solution to this CSP. A solution is a complete and consistent assignment.
Ci= €
Cl =2 B
CcC3 =C
C L/ = A
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Question 5: (20 pnts.) o> /3 ?.ru\ ne_
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a) Given the following game tree apply Alpha-Beta pruning from lefi-to-right and clearly
show all the pruned branches. Unclearly written answers will not be graded.

b) Given the following game tree apply Alpha-Beta pruning from right-to-left and clearly
show all the pruned branches. Unclearly written answers will not be graded.
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