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algorithms



i love algorithms 
so much



you curse my name



i love it so much



i’m in this maze 
with you



you will crack the 
code



one day you are
 hard
one day you are
 there



Holy
grail



anthem

let me intro myself



first goal: create 
an amazing 
learning 
experience



second goal:instill 
my enthusiasm for 
this area



third goal: enjoy 
every second of 
this semester



caveat 
emptor



This was one of the most brutally difficult 
courses I have taken. Almost every homework 
ended with me staying up all night before it 
was due in order to get it finished. However, 
all told, this has also been one of the most 
worthwhile classes I have taken. The work is 
very difficult, but because of that it was even 
more rewarding every time I solved a problem. 
Abhi is incredibly enthusiastic about the topic 
and really does his best to get the class to 
actually learn something. He also really knows 
the subject, and is almost always able to 
quickly and accurately respond to any student 
questions.



Professor Shelat put an outstanding amount of 
effort into this class; he is one of the few 
professors I've had that have made their own 
slides, which were all very helpful. The 
homeworks were all very challenging, but really 
pushed me understand the material. The very 
theoretical perspective Prof. Shelat brought to 
the class was great- it was nice to have this 
not just be another programming class. This 
class has definitely been my favorite CS class 
at UVA as a 4th yr major.



Shelat turned this formerly-easy class into pure hell. 
All the assignments have been stupid hard, throw-up-
your-hands-in-frustration level difficulty. And they 
rarely have anything to do with the lectures. And the 
problems are poorly written. And the assignment 
grading is excessively harsh,  frequently arbitrary, 
and often inconsistent. And Shelat has been completely 
unresponsive to the many student complaints about all 
this. This has been the worst kind of hard class; the 
kind where you work insanely hard only to accomplish 
nothing meaningfull....Bottom line: Shelat should 
never be allowed to teach an undergraduate course ever 
again, at any school!
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what is this 
course 
about?





great pyramid at giza 2500bc
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“how much granite/glass do i need?”



algorithm
to compute�
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how to analyze this approach?
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benefits?



good algorithms 
touch every aspect of 
our lives



image:history of air cargo

good algorithms 
defend freedom



what skills 
do you need 

for this 
course?



precision
creativity



in·ge·nu·i·ty



theme
“small problems are easy to solve.”



theme
“solve big problems by making them

into smaller ones.”

“small problems are easy to solve.”



theme 2
“to convince with pure reason is
the best mark of understanding”



how to 
learn in 

this class



no cookbook



develop 
general 
problem 
solving 
skills



understand 
known

techniques



work with 
your
peers



https://crypto.cs.virginia.edu/13f4102/



today final
dec 10

midterm
l15 oct 17



intro midterm
l15 oct 17

final
dec 5-7

div & conq

dynamic

greedy np

graph rand





Tim Roughgarden Coursera



LATEX











late policy
s = r2��/48

0 10 20 30 40 50 60 70 80 90
0

0.5

1

Hours Late

Pe
rc

en
tP

en
al

ty

1



counting



stand❶



stand❶
set your “number” to one❷



stand❶
set your “number” to one❷
greet a neighbor (pause if odd person out)❸



stand❶
set your “number” to one❷
greet a neighbor (pause if odd person out)❸
if you are older, give your “number” to young and sit
if you are younger, add “numbers”❹



stand❶
set your “number” to one❷
greet a neighbor (pause if odd person out)❸
if you are older, give your “number” to young and sit
if you are younger, add “numbers”❹

❺ if you are standing & you have a neighbor, 
goto 3



❶❷❸❹❺
stand set greet sit/add repeat

lets analyze this alg



❶❷❸❹❺
stand set greet sit/add repeat

how fast does it work:



❶❷❸❹❺
stand set greet sit/add repeat

how fast does it work:

T (n) time to finish for a room of size n



❸❹❺
greet sit/add repeat

how fast does it work:

stand set
❶❷



❸❹❺
greet sit/add repeat

how fast does it work:

T (n) time to finish for a room of size n

stand set
❶❷





how fast does it work:

T (n) = 1 + 1 + T (�n/2⇥)

❸❹❺
greet sit/add repeatstand set

❶❷



T (2k) = 2 + T (2k�1)



what is a 
recurrence?



T (2k) = 2 + T (2k�1) “intuition here”
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“intuition here”



asymptotic notation
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within a const of f
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How to 
solve 

recurrence 
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T (n) = 3T (n/2) + 6O(n)

�(n1.585)
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