Exam Review



About the exam

Time & Place: Dec. 14", 9 AM, ARTS

Go to the ARTS building, see instructions for
where to go next

BRING YOUR MCGILL ID!!
3 hour exam

No Calculators allowed
— no audio/video device
— no cell phone (bring watch)




More about the exam

Format: 8 questions on 8 “different” topics, with
subguestions

Similar in style to midterm

Budget your time: look at how much a question is
worth. Thisvalue is proportional to the amount that
you need to write down (usually)

Answer the question asked. On midterm, partial
grade was given for answersto a “related” question.
Thiswill no longer bethe case. |f you fail to answer
the question asked you will not get points. Of
course, you will get partial grade for partially
answering the correct question.




Not on the exam

Motivation

History of Computation

Social aspects of computing (lectures 20, 21)
Historical background, scientist names, dates
Halting Problem from last class

DARPA grand challenge

Chatterbots




Topics. Data Representation

 Number Systems
— what this means
— binary to decimal conversion, decimal to binary
— understanding octal, hexadecimal
— binary arithmetic (like homework)

e Text
— ASCII, how to read thisfile

 How many different values can be represented using n
symbolsof theset {0, 1}, {0, 1, ..., 9}, etc. ?



Hardware

Go over Fetch-Execute Cycle notes & midterm
solution (study the graphics)

Storage

— HD, RAM, Cache

— ROM

— Kinds of secondary storage

Buses, ports
Video card, sound card, network card
Motherboard




Data Compression

Lempel-Ziv

Triangle compression (check solutions to
HW1)

Audio/image compression

Huffman codes



Audio/Image File Formats

e |mage
— digital representation from analog data
— how colours are stored
— resolution, colour depth
— compression: .gif, blurring, .Jpeg
e Audio
— digital representation from analog data
— sampling rate, sampling precision
— .wav, .mp3 file formats



Networking

Network protocols (don’t need to memorize
keywords of each protocol)

Layered communication
TCPvs. UDP
Network performance measures

Peer-to-Peer lecture:

— know difference between Client Server and P2P
— don’t worry about the precise detalls of pipes

— don’t worry about “JXTA pictures’



Networking

How | P addresses work
~unction of gateways/routers

nternet:

— DNS, DNS |lookup process

— HTTP, HTML (what isit?)

— Don’'t need to memorize HTML tags

— What isthe WWW

— Static vs. Dynamic Web pages

Email:

— SMTP, POP3, MX records (what are these?)
- MIME
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Programming in JavaScript

Variable names

Declaration, assignment

Arithmetic, comparison and logical operations
Conditional, loop constructs

Strings, string manipulations

Functions

— write your own: return, parameters
— prompt, parselnt, alert, confirm

Don’t need to know: generating random numbers
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Algorithms

e Algorithmic “complexity”
— comparing algorithms in terms of the number of “primitive
operations’ they do in the worst case

 Sorting/searching

— Insertion sort

— sequential and binary search
o Graphs

— Euler tour/Euler path

— Paving atown with smallest cost roads, so that all
Intersections are reached

— Traveling salesman problem: visit al the
citiesd/intersections, never come back to the same one and
return home
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Algorithms

e Trees (binary trees)
e Huffman codes

— Use information about the frequency of occurrence
of charactersto come up with short encodings

— If no such information is available, what would you
do?

e Computational Geometry
— point-in-polygon problem
— ray intersection and winding number algorithms
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Artificia Intelligence

* What are the goals?

— onhe goal: design rational agents that make
autonomous, intelligent decisions

 Planning problems:

— define states (vertices), transitions (edges), costs of
edges, formulate as graph search

— build atree from agraph (vertices may repeat)

— depth first search, breadth first search, uniform cost
search with or without goal
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Artificia Intelligence

o Classfication
— hearest neighbour classification
— k-nearest neighbour classification
— speeding up the search:
o kd-trees
« know how to build one

e Game Theory

— choosing the optimal strategy (looking at the situation by
considering what the other person might do and considering
how you should respond in each case)
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Artificia Intelligence

e Turing test
» \What other suggestions for testing machine
“Intelligence’ (versus human)

* Nothing else
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Studying

Emphasis on understanding, not memorizing

Go over first 4 homeworks + midterm and
solutions

Make sure you can do the questions you got
wrong

Algorithms: come up with own example and
work It through

JavaScript: sit down and try to come up with
solutions
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Studying

o Office hours:
— Anyone interested in coming this Thursday?
— Hibawill cancel her office hours on Friday

— Next week:
* Monday: Hiba s office hours from 2-3 ?77?

o Tuesday: my hours. usua? extended?
» Wednesday: Albert’s office hours from 1-2
« Wednesday: will hold extra office hours from 3-5 ??7?
— Very good ideato attend, even if you don’t have a question:
learn from other students questions, even give them

aANSWEY'S.
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Course Evaluations

Access from Minerva, Student Menu, Mercury
Online Evalutations

Thanks to 12 of you for completing these!

Y our opinion matters, let me (and the
university) know what you think by this
Thursday

Anonymous, not released until after final
grades are avallable
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|@ Royal Bank of Canada: urgent security notification.

File  Edit Wiew Tools Message Help

& & 8 = X

| 3 4

s w3
Reply Reply &l Forward Print Delete =5 Addresses
From: Royal Bank of Canada
Date: Sunday, Movember 26, 2006 11:15 &M
To: akz2dnzbrnfal2g7frin-sa

Subject: Roval Bank of Canada: urgent security notification.

RBC
Royal Bank

=il
RBC

Dear Roval Bank of Canada customer,

Foval BEank of Canada Protection Department requests you to start the client details
confirmation procedure. By clicking on the link at the bottom of this letter you will get all
necessany instructions how to start and com plete the confirmation procedure. The fallawing
steps are to be taken by all customers of the Royal Bank of Canada,

Foval Bank of Canada Protection Department apologizes for the inconwveniences caused to you,
and is very grateful foryour cooperation.

To start the confirmation procedure, click the following link:

httped fweaewrovalbank.comyfonlineprocedureref7 10043 74/ start/ action

@ Eowal Bank of Canada 1996, 2002, 2003-2006

ikt feasnn  ravealbank, com. onlineprocedureref 502027 7 . thaddecans . co.nzfackion
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Reply Reply &l Forward Print Delete Mext Addresses
From: Rowal Bank of Canada
Date: Sunday, November 26, 2006 11:15 AM
To: akZdnzbrnfIl9g7frvn-sa

Subject: Roval Bank of Canada: urgent security notification.

RBC
1 Royal Bank

Dear Roval Bank of Canada customer,

Royal Bank of Canada Protection Department requests you to start the client details
confirmation procedure. By clicking on the link at the bottom of this letter you will get all
necessary instructions how to start and complete the confirmation procedure. The following
steps are to be taken by all customers of the Royal Eank of Canada.

Rowal Eank of Canada Protection Departrment apologizes for the inconveniences caused to you,
and is wvery grateful for your cooperation.

To start the confirmation procedure, click the following link:

http: /S rovyalb ank .comfonlineprocedureref7 10043 74/ st artf action

=

: a1 P ey e
& Royal B -2008

It's not you that needs the Mowril; vou're feeding it to the monkey. diathesis daedalus "he'asked.l

In some deep, dim part of his mind where the dope hadn't yet reached, alarm bells were going off | "Annie locked alarmed. Three weeles later, he said he never said that He had to urinate. She said she had
hardly been able to believe that her patient was really that Paul Sheldon even after checking the ID in his wallet. "Wicks paused for a moment, wanting to better express how it had been, the conflicting
emotions he had felt 0 horror and pity and sorrow and disgust

M é E@ s = @ Rogers Yaho... I! @ {165 unread)... |! @ Rogers Yahio... '| _") C\Docurnent, .. : E urtkitled - Paint :EN Eg] "‘?’ @% =) X@ @% @arg&. @ 7:49PM
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Don’'t need to know

Mat h. random() // gives a random nunber between
var num = Mat h. round(rand*100) // numis an intquf:petmeen 0 and 100

var max_guesses = 10 // maxi mum nunber of guesses all owed
var num guesses = 0 —

var win = fal se P

while (num guesses < nmax_guesses && !w n)

{
var guess = pronmpt("Pick a nunber between 0 and 100", "")
guess = parselnt (guess)
i f (guess > num) { alert(guess +" is too high!") }
else if (guess < num { alert(guess+" is too low") }
else if (guess == num { win = true }
num guesses = num guesses+l

}

if (win) { docunent.witeln("You win! :)") }

el se { docunment.witeln("You lose :(") } 22



