Artificial Intelligence
20. Exam Preparation
Ready, Steady, Go!

Jana Koehler  Alvaro Torralba

SAARLAND
UNIVERSITY
I —

COMPUTER SCIENCE

Summer Term 2019

Thanks to Prof. Hoffmann for slide sources

Koehler and Torralba Artificial Intelligence Chapter 20: Exam Preparation 1/15



Agenda

@ Basic Facts

© Exam-Relevant Contents

@ QA

@ Example Exercises

Koehler and Torralba Artificial Intelligence

Chapter 20: Exam Preparation

2/15



Basic Facts
°

Agenda

@ Basic Facts

Koehler and Torralba Artificial Intelligence Chapter 20: Exam Preparation 3/15



Basic Facts
[ Jelele)

Easy Things First

@ The exam will be about applying the algorithms/concepts from the
course to examples.

— Similar in nature to the paper exercises; easier as you need to do
it all on your own and online.
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Easy Things First

@ The exam will be about applying the algorithms/concepts from the
course to examples.

— Similar in nature to the paper exercises; easier as you need to do
it all on your own and online.

o Ultimate reference are the post-handouts on the web page.

@ ANY slides/books/papers allowed.
@ NO laptops or mobile phones in exam!
@ Pocket calculators allowed.

You must bring your own paper to write on.

@ NO pencils, you must use a pen.
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Where and When

Wednesday, 24th July 2019
14:00 — 16:00

Gunter-Hotz-Horsaal
AND
Building E1 3, HS002
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Where? When?

Where:

@ Gunter-Hotz-Horsaal alone is not big enough.
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Where:

@ Gunter-Hotz-Horsaal alone is not big enough.

@ You are assigned to either Giinter-Hotz-Horsaal or E1 3 HS 002
based on your matriculation number.

@ There is a fixed seat assignment, following the order of matriculation
numbers. There will be a name tag at each place.

@ Please check the webpage to find the room that is assigned to you.
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Where? When?

Where:

@ Gunter-Hotz-Horsaal alone is not big enough.

@ You are assigned to either Giinter-Hotz-Horsaal or E1 3 HS 002
based on your matriculation number.

@ There is a fixed seat assignment, following the order of matriculation
numbers. There will be a name tag at each place.

@ Please check the webpage to find the room that is assigned to you.

When:
@ The actual exam will be 120 minutes, starting from the moment we
allow you to look at the exam sheets.
@ We expect that moment to be 14:15.

@ You must be there at 14:00. We need time for everybody to
arrive/settle down, and for the exam sheets to be distributed.
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Basic Facts
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Exam Registration and Admission

@ You must be registered for the exam.

— HISPOS: Informatik, Medieninformatik, Computerlinguistik,
Bioinformatik, Visual Computing, CuK, Lehramt
Erziehungswissenschaften, Lehramt Informatik, Educational
Technology.
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Exam Registration and Admission

@ You must be registered for the exam.

— HISPOS: Informatik, Medieninformatik, Computerlinguistik,
Bioinformatik, Visual Computing, CuK, Lehramt
Erziehungswissenschaften, Lehramt Informatik, Educational
Technology.

@ You must have at least 50 points from the paper exercises, and at
least 50 points from the practical exercises.

@ Both will be checked during the exam.

— If you're not registered or If you're not qualified for the exam,
your exam won't be counted.

— You must bring your student ID along to the exam.
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Exam-Relevant Contents

Here’'s what is NOT relevant to the exam:
o Chapters 0 (About this course) and 1 (Introduction).
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Exam-Relevant Contents

Here’s what is NOT relevant to the exam:

Chapters 0 (About this course) and 1 (Introduction).

Chapter 6 Section “Phase Transitions: Where the Really Hard
Problems Are". (Note: DPLL itself IS of course relevant!)

Chapter 9 Section "Variable- and Value Ordering”.

Chapter 13 Sections “The History of Planning” and “The PDDL
Language”.

Chapter 14 slide 48 and Section “An Overview of Advanced
Results”.

Chapter 11 Section “Monte-Carlo Tree Search (MCTS)".
Chapter 12 (General Game Playing).

Chapter 18 (Machine Learning Basics).

— Everything else is exam-relevant.

Koehler and Torralba Artificial Intelligence Chapter 20: Exam Preparation 9/1



@ QA
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Questions?
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Example Exercises

@ Example Exercises
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Example Exercises
®00

Propositional Reasoning

Prove, using propositional resolution, that the following formula is
unsatisfiable:

PA(P = Q)A(Q— R)A(-QV-RVS)A-S
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Example Exercises
oeo

Predicate Logic Reasoning

Consider the following statements:

@ All dogs have a black leg.
There exists a dog all of whose legs are yellow.

@
@ If something is yellow, then it is not black.
o

Formalize these statements as a set § of predicate logic formulas,
using the predicate symbols {Dog(.), Ley(., .), Black(.), Yellow(.)}.

@ Bring the formulas into prenex normal form.
© Bring the formulas into Skolem normal form.

@ Bring the formulas into clausal normal form and write them up as a
set A of PL1 clauses.

© Use PL1 resolution to prove that A is unsatisfiable.
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Example Exercises
ooe

Planning

Consider this planning task:

@ Facts: {at(z) |z € {1,...,5}}Uv(z) |z €

NPoNoNoMy
< @ Actions: drive(z,y) where |z —y| =1 and

(z,v) # (2,3). Precondition {at(z)}, add list
@ {at(y),v(y)}, delete list {at(x)}.

@ Initial state: {at(4),v(4)}.
@ Goal: {v(1),v(5)}.

@ Give an optimal plan for the initial state, and give an optimal
relaxed plan for the initial state. What are the h* and h™" values for
the initial state?

@ Draw the tree of all states that can be reached from the initial state
within 2 steps; connect states by drawing edges from each state to
its successor states. Annotate each state with its A1 value.
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