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GUIDELINE®S

You don't need to memorize what will be mentioned. Instead,
try to understand

Each PowerPoint Presentation will be available as PDF file on
Google Drive Folder of the Course

Any miscellaneous for the course (i.e. Software, packages,
libraries ... etc) will be available

The grade system will be out of (100 Points) to guarantee a fair
grading for each student

There are (5) points based on Attendance, as there will be
approximately 10 labs

There are (5) points based on Activity work during classes, so
keep up

There are (18) points based on Tasks, as there will be 6 tasks
along the semester

There are (22) points based on Quizzes, as there will be 4
quizzes along the semester

There are (50) points based on Projects and Practical, as there
will be a project and practical exam along the semester




WHAT Is5 "ARTIFICIAL INTELLIGENCE" ?

The simulation of human intelligence in machines that are programmed to
perform tasks that typically require human cognition.

These tasks include learning, reasoning, problem-solving, understanding
natural language, perception, and decision-making.

Al systems can range from simple, rule-based algorithms

to complex machine learning models that adapt and
iImprove over time.
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Deterministic Environment

Stochastic Environment

UECOFFI!—‘ Of an action is Unc
Clf

Noruncertainty; the envirenment s iully.

knoewn anad deterministic.

Chess, tic-tac-toe, a rowvot moving in a

controlled grid.

Weather prediction) si
rolling a dice, rea Jw
(€.9., seli=driving cars).

~
C

Dec]”'gns recpie'r 1d|1ru
Uncertainty, orten using p.
models or risk analysis.

9., A%, Dijkstra);

I,mrnng




Static Environment

The environmen rdo‘—u no glefe
whileithe agen J-—‘f‘ldlrlJ Cting.

Dynamic Environment

mvlron ment
S deciding

anges while the

ACtIiNg.

Urindependently of
Of as al result o t

Highly: predictaple; as the environment
remains constant durng the task.

koan 3 CrOSSWOrd 3 r)J.gle

Cro playing|a
turn-based game ik

{iel

Driving a
stock porrroho, r)Id/mg
VIdeo game.

Decisions are vased on a

the envirenment.

ouUNt for the

DECISIONS MUSt ac
I 'ne cRVIFEORMENt.

evolving state o

=, DijKstr
r)Irmrnru

algorthms.

Real-time decision- mrmmg Systems,
2l

adaptive
learning.

gori rlmJ, reinforcement




Episodic Environment
S divided into

With no

SCISIONS N one episode do not

uture episodes.

.

CISIGNS N Gne

ana o

PI:]/ing ndividual'games of tic-
classitying individtial images.

rI:]/inJ 2 game of cness, managing a

pply. cnain, Navigating a maze.

Requ]res MEMONY OF NIStC Jr/ Off Past
actions and states to make informea
decisions.

Supenvised learning, classification,
simple reinforcement learning.

Reinforcement learing, planning
algorithms (e.q., MIDPs, POMDPs),
recurrent neural networks (RINN's).




Discrete Environment
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Single-Agent Environment
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WHAT IS "PLANNING & OPTIMIZATION" 7

They are applied in various fields, such as business, project
management, urban development, education, and personal life, to



EFFICIENT UTILIZATION @

The efficient utilization means that we need to make THE
BEST benetfit of something !

“THE BEST" in scientific manner is Searching/Optimization process, which is a systematic
approach to get benefit of something

Optimization is found in all'life aspects, even in your study, in the making of the semester
schedule, EVERYTHING NEEDS SEARCHING
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REAL-LIFE EXAMPLE

River



SUGGESTED SOLUTION

River
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SUGGESTED SOLUTION

River
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SUGGESTED SOLUTION

River
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SUGGESTED SOLUTION

River

[ | , , f/
"appy NOW ¢
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SURE NOT
THE COST OF THE BRIDGE IS $40,000 PER KM
THE COST OF THE ROAD IS $20,000 PER KM




Red Factory

8 Km Green Factory

Bridge cost = 6 Km x $40,000 = $240,000
Road cost = 8 Km x $20,000 = $160,000
Total = $240,000 + $160,000 = $400,000




ANOTHER
SOLUTION 7



ANOTHER SOLUTION

Pvithagorean Theerem



PYTHAGOREAN THEOREM

c? = a? + b?

c? =62+ 82 -

c2 =100
c=10 I —

Bridge cost = 10 Km x $40,000 = $400,000
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SOLUTION 3 (BALANCE BETWEEN BRIDGE &
ROAD -MIDDLE POINT LOCATION-)

Kiv2r

Road cost =4 Km x $20,000 = $80,000
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SOLUTION 3 (BALANCE BETWEEN BRIDGE &
ROAD -MIDDLE POINT LOCATION-)

Kiv2r

c?=a’ + b?
o2 = 62 + 42
c2=52
c=+/52

Bridge cost =4/52 Kmx $40,000/= $288,444.110
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SOLUTION 3 (BALANCE BETWEEN BRIDGE &
ROAD -MIDDLE POINT LOCATION-)

Kiv2r

Road cost = 4 Km x $20,000 = $80,000

Bridge cost = /52 Km x $40,000 = $288,444.10
Total = $240,000 + $160,000 = $368,444.10
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BETTER
SOLUTION ?



BETTER SOLUTION (RANDOM POINT LOCATION)

River

c?=a’ + b?

2($20,000)+ (8=X%)($20,000)
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BETTER SOLUTION (RANDOM POINT LOCATION)

River
X 8 -x
c?=a’ + b?
2 =62 + b2 c($40,000)+  (8=x)($20,000)
c? =62 + x?

c=,/(36 + x?)

37



BETTER SOLUTION (RANDOM POINT LOCATION)

N oF

)= J(86+x2)($40,000)+  (8-x)($20,000)
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36+ %2 + (85 x

Calculator

™

-367846:30000000005

—367846.25

— 36738462

—367846.15

— 3678461

Min

I

-367846.05000000005

Extremum
(3.4641016059324, 367546 .09600826526)







"ARTIFICIAL INTELLIGENCE"” COURSE

« As mentioned, optimization and searching are two faces of the same coin

Search Algorithms

Depth First Search Breadth First Search Unlgorm EDSJ[ Greedy Search A Search Graph Search
earc

Ale tnese only thie searenlng algoritins%
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BASED ON
TYPE OF THE
PROBLEM

Along our course, we will analyze
ez1cn provlen wWe are facing
inrouCg)n

Graphs Mathematics Linear Non-Linear
Exact Approximate Heuristics Convex
Non-convex Continues Dynamic Stochastic

Combinatorial

Multi-objective

Single Objective

Constrained

Unconstrained

Differentiable

Nondifferentiable

Integer

Mixed Integer
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Optimization Methods

" Combinatorial C_ontinubus

:‘ Approximate ‘ Nonlinear

SEARCHING/OPTIMIZATION
ALGORITHMS

Single—solutibh
based search

Evolutionary ] Swarm
Algorithm | Intelligence

Genetic Algorithms Particle Swarm Optimization
Differential Evolution Ant Colony Optimization
Evolutionary Strategies Honeybee Mating Optimization
Evolutionary Programming Firefly Algorithm

’ Shn!ﬂed mplex Evolution  Shuffled Leaping Algorithm
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THE CLASSIFICATION OF SEARCHING ALGORITHMS

Scarch Alponithms
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R — [ [
7 N

A v
| Swarmn imielligence basod I Fhysj Ncnarmema . .
| ) A A
a = V-
Mometi Afgariie -2
Mlemetic Algorithamn Search, R Annealing

article Swarnmm COptinniceation,
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