CS343: Artificial Intelligence

Introduction

Prof. Yuke Zhu
The University of Texas at Austin

[Based on slides created by Dan Klein and Pieter Abbeel for CS188 Intro to Al at UC Berkeley, modified by Yuke Zhu at UT Austin.

All materials available at http://ai.berkeley.edu.]
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The Big Scientific Questions of Our Time
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The Nature of Intelligence
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A (Short) History of Al
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"Good problems . .. produce good science” [Cohen, ‘04
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write a poem about the estate tax

Can you summarize the story told in the "Acts" albums made by the band The Dear Hunter?

On the wealthy, the estate tax
A burden they do not want to face

The Dear Hunter is an American rock band that has released several concept albums that tell

a story known as "The Act" series. The story follows the life of a character known as “The

. .
Boy,” who is born in the late 19th century and follows his journey through a series of events For they've worked hard and earned their place m What is the best burger recipe?
that are influenced by his relationships, struggles, and choices. The story is told through the In the upper echelon of society's race
lyrics of the songs and is divided into six albums, each of which corresponds to a different
act in the story. Their wealth, a result of their labor and strife
Now subject to the government's knife . : ., , .
Act |: The Lake South, The River North (2006) - This album tells the story of The Boy's birth There are many different burger recipes out there, and the "best" one will depend on

To take a slice of what they've amassed

and childhood, including his relationship with his family and the events that shape his early personal preference. Some people prefer their burgers to be simple and classic, while

life. And redistribute it to those less fortunate, alas others like to experiment with different ingredients and flavors.
Act Il: The Meani f, and All Thi R ding Ms. Leading (2007) - This album foll i : ; : : :
; ekl bllo ) ngs hegarcingivisy-eading (cCu iz his bl Tofows But the wealthy cry out in protest Here is a basic burger recipe that can serve as a starting point:
The Boy as he leaves home and embarks on a journey of self-discovery, during which he Saying it's unfair and needs to be addressed
meets a woman named Ms. Leading and becomes involved in a love triangle. ] ) ) | diente:
That their money should be passed on to their heirs ngreaients.
Act Ill: Life and Death (2009) - This album tells the story of The Boy's involvement in World Not taken by the government in unfair shares

* 1 pound ground beef

War | and the impact it has on his life and relationships.

But the estate tax is a necessary tool 4 hamburger buns

Act IV: Rebirth in Reprise (2013) - This album follows The Boy as he tries to rebuild his life Lettuce, tomato, onion, and other toppings of your choice
! I !

after the events of Act lll and faces new challenges and struggles. To balance the scales and play the game fair and cool

* Salt and pepper
For without it, the gap between the rich and poor Pepp

Act V: H s with the Devil in Confessional (2016) - This album tells the st f The Boy' .
c ymns with the Devil in Confessional ( ) s album tells the story of The Boy's Would onIy continue to grow, and that's no good for sure Fetricone:

descent into despair and his efforts to find redemption.

So let the wealthy pay their fair share

Act VI: Regeneration (2020) - This album concludes the story of The Boy and the events of
The Act series. It follows him as he comes to terms with his past and looks towards the And help to level the playing field out there

future. For in the end, we're all in this together

And the estate tax ensures a better future for all, forever.
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Course Information
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= Announcements on webpage O**6-+77,618(-8%*.9)-8.1%7(-;-‘6;,'—"&2>?>;

= Grades on Canvas / Gradescope
* Piazza for discussion
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by Turnitin

= Gradescope for interactive homework s T —. o
(allow multiple submissions!) e e e e

= Autograded programming projects - :
(submit via Gradescope) -

* Make sure you have a CS Unix account S
IMMEDIATELY! .

= Create a Gradescope account


https://rpl.cs.utexas.edu/cs343_
https://rpl.cs.utexas.edu/cs343_spring2023
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Textbook
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After classes we’ll post slides

Video recordings will be provided
through Lectures Online (Canvas)

Artificial Intelligence

ot A Modern Approach
NOI’Vlg Third Edition

Stu
Russell
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Course Topics

= Part |: Making Decisions
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Homework Exercises

¥ Online on Gradescope
¥ Autograded text boxes / multiple choice
¥ Try as many times as you want!
¥ May need to come to TA office hours to
¥ unlock after too many attempts
¥ Goal: self-assess and prepare for exams
¥ Can discuss at high-level, but work alone

¥ No spoilers on Piazza discussions!

hw1 _Seéd rCh_q4_a*_graph_sea rch VIEW UNIT IN STUDIO
[l Bookmark this page

Q4: A* Graph Search
8.0 points possible (graded)

Consider A* graph search on the graph below. Arcs are labeled with action costs and states are labeled with
heuristic values. Assume that ties are broken alphabetically (so a partial plan S->X->A would be expanded
before S->X->B and S->A->Z would be expanded before S->B->A.

In what order are states expanded by A* graph search? You may find it helpful to execute the search on scratch
paper.

Start, A, B, C, D, Goal

Start, A, C, Goal

Start, B, A, D, C, Goal

Start, A, D, Goal

Start, A, B, Goal

Start, B, A, D, B, C, Goal




Programming Assignments

Pacman domain Projects include:

&

¥ path planning and search
¥ multi-agent game trees

¥ reinforcement learning

¥ state estimation
¥ classification

¥ final CTF contest

@
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@
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Highly suggested: Pair programming
(switch “driver” and “observer” roles often)



Midterm and Final
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Syllabus
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Academic Honesty
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¥ Discuss concepts, but don’t share solutions or written work with other students
¥ Don’t look for answers / code online or elsewhere

¥ Automated tools will be used to discover cheating

¥ |f unsure, check departmental guidelines or ask — ignorance is not an excuse

¥ We will pursue the harshest penalties available, so please don’t cheat!

¥ To be clear: you will fail the class automatically and be reported to the university



Important This Week
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How to Ace this Course
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Other difficult questions...
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A definition of Al

Stanford ‘ One Hundred Year Study on Artificial Intelligence (Al100) Search this site.. ~ Q
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What is Al?
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What is Al?
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Thinking Like Humans?

= The cognitive science approach:
= 1960s cognitive revolution": information-processing
psychology replaced prevailing orthodoxy of behaviorism
(reflexive behaviors, classical conditioning, etc.)

= Scientific theories of internal activities of the brain
= What level of abstraction? “Knowledge" or “circuits”?
«  "#$%&%'()*+% (FPredicting and testing behavior of human
subjects (top-down)
= 1"#$5%&%'()P(-."*+%($HDirect identification from neurological
data (bottom-up)
= Both approaches now distinct from Al
= Both share with Al the following characteristic:
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What is Al?
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Acting Like Humans?

| HS%& ()*+,-'.1012"3$%& 1456$% T#8'4%9'$%37::$&7%57;
1A% '1456$%7<'36$%=;' ./4%'1456$%7<'?764@7'$%37::$&7%3:8>;
A2T#43$0%4:'37<3'BO#$%37::$87%3 2764 @SB BEGP0"

INTERROGATOR

D#79%$5379'?8'E,,,F'4'G,H'564%57'0B'B00:$%&'4":48'27#<0%'BO#'+'1$%"37<
1903$5%$24379'4.:'14J0#'4#&"17%3<'4&43%<3'1K'$%'B0::0L$%&'+,'8 7 4#<
M"&&7<379'14J0#'50120%7%3<'0B'IKC'=%0L:79& 7TF'#74<0%3%&F".4%&"4& 7" %9 7=
1 4#%3% &

| D#O?:71C"1""#3%&'37<3'$<'%03'#72#09"537?: 7'0#'417%47:7'30'14367143%54:'4%4:8<P<



What is Al?

2B&)($,84$8)19)2 " J #3)2 "B #&()-B" -

O0'&H/1'H./6.#61. |k

K(*/1'H./6.#61.




What is Al?
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What is Al?
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What is Al?
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Acting Rationally

= Rational behavior: doing the “right thing”
= The right thing: that which is expected to maximize goal achievement, given the
available information
Doesn't necessarily involve thinking, e.g., blinking
Thinking can be in the service of rational action
Entirely dependent on goals!
Irrational # insane, irrationality is sub-optimal action
Rational # successful

= Qur focus here: rational agents
= Systems which make the best possible decisions given goals, evidence, and
constraints
* |Inthe real world, usually lots of uncertainty
= ... and lots of complexity
= Usually, we're just approximating rationality



Rational Decisions

We'll use the term ./&%"%$/(n a very specific, technical way:
| Rational: maximally achieving pre-defined goals
| Rationality only concerns what decisions are made

(not the thought process behind them)

| Goals are expressed in terms of the -&%0%&dLitcomes
| Being rational means 2/3%2%4%%$#)1"-.)(35(+&(6)-&%0%&1
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