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Prerequisites

ÅYou know what algorithmic computer 

science is about:

ïyou have taken 15/16 or 17/18 or 19

ïyou understand the concepts of algorithms, 
programming paradigm, functional specification, 
computational complexity, and data structures

ÅYou know how to program in an imperative 

and object oriented computer language 

(JAVA or C++).
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Therefore

Åwe can start to develop programs thaté 

well, that what?

ÅWhat do you expect from this class? 

ÅWhat do you believe what Artificial 

Intelligence (AI) is? 
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Therefore

ÅWhat do you believe what intelligence is?

ïIs it intelligent to think like a human?

ïIs it intelligent to act like a human?

ïIs ñhumanò equivalent to ñintelligentò?

ïIntelligence is to be able to cope in unknown 
situations.

ïSo maybe we had better be happy with 
rationality.

ÅWhat problems does a brain solve?
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Artificial Intelligence Tasks

ÅProblem Solving
ïFind a solution to a given problem

ÅFind the shortest route from Providence to Ithaca

ÅAssign pilots to flights so that costs are minimized

ÅWin a chess game

ÅDevise a plan to get an A in CS 141

ÅReasoning
ïExpress your knowledge and derive hypotheses 

ÅProof mathematical theorems

ïMake ñjustifiableò decisions in uncertain environments

ÅAssign pilots to flights when there is a probability of sickness
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Artificial Intelligence Tasks

ÅLearning
ïAdjust an internal representation so that it is in 

accordance with observations made

ÅRevise Newtonôs idea of space and time after observing               

that light travels at a constant speed

ÅInteraction
ïCommunicate

ÅUnderstand spoken language

ïPerceive

ÅLook at a photo an identify Trinity

ïAct 

ÅSkate on ice
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Yo Prof, are we going to do this?
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Agents

ÅAlgorithms 
ïGiven any input, an algorithm computes, in finite time, a 

unique specified output.
ïThere exist well-established theoretical notions to classify 

algorithmic problems and to analyze and prove 
correctness and runtime of algorithms. 

ÅAgents 
ïact and react in changing, uncertain, not fully observable 

environments.
ïWhen computation turns into ñbeingò part of an 
environment, ñlifeò questions arise: How much learning 
should be performed? How much information gathering? 
ïMy personal opinion: We simply lack hard theoretical 

measures that objectively assess when an agent acts 
successively.
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What we will and will not do

ïWhat we will build here in class is highly unlikely to stand 
up and kill us all by the end of the semester. Sorry!!

ïInstead, we will lay the algorithmic foundations to solve 
tasks with the help of a computer that are solved by a 
nervous system in nature. I.e. we will stay strictly in the 
realm of algorithmic computer science. 

ïThe components developed can be used to create agents, 
but we will not do this here in class.



CS 141 - Intro to AI 10

Approach

ÅConsequently, the approach that we take 
towards AI will involve:
ïAlgorithm Theory
ÅHow complex are certain problems?

ÅWhat tasks are tractable?

ïAlgorithm Development
ÅDesign correct algorithms based on efficient data 

structures

ïImplementation and Testing
ÅImplement the algorithms developed with the help of 

existing libraries, then test and compare them in 
practice
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The Nature of Magic

ÅWhen looking at an existing system, humans tend 

to largely overestimate its algorithmic complexity

ïHow could one decide on the relative size of 
objects that a camera sees at different 
distances? 

ïWhat rules drive the living world?

ÅWhat looks magical when you do not know how it 

works quickly collapses to a trick once you 

understand it. Once you understand how it works, 

magic transforms into technology.
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The Nature of Magic

ÅThis poses a problem to a field that carries the 
term ñintelligenceò in its name, which suggests 
constant surprise and over-fulfillment of 
expectations.

ÅSome people even define AI as the work on 
problems that humans are currently better at ï
which means that, once we know how to do 
something, it is not AI anymore.

ÅCreating ñmagicò is hard technological work:
ïSpeaking remotely ïbuild a telephone (speaker, 

microphone, signal theory)
ïFlying ïbuild planes (engines, material science, flow 
theory, é)
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What do we aim for?

Human centered Rational

Thought 

oriented

Systems that think 

like humans
Cognitive modeling

Systems that think 

rationally
Laws of thought and 
Logic

Result 

oriented

Systems that act 

like humans

Turing Test

Systems that act 

rationally
Define and correctly 
solve a problem
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Topics covered

ÅProblem solving
ïHow to make optimal decisions in fully observable, non-

changing environments

ÅReasoning 
ïDeterministic 
ÅPropositional Logic

ÅPredicate Logic

ïProbabilistic
ÅMarkov Models

ÅBayesian Networks

ÅLearning
ïDecision Trees and Bagging



CS 141 - Intro to AI 16

Expectations of your Lecturer

ÅCome to class prepared

ÅAsk intelligent questions

ÅGive intelligent answers J

ÅPlease do not sleep in class

ÅDo not use your laptop in class

ÅHand your homework in when itôs due

ÅDo not expect getting everything in writing



The End


