'k 1.1, Monday, August 19



Lectures

tion questions during lectures

e back on campus on Friday (Skype
> the norm!)

= Kevin Xia (GTA) can relay questions today



“Wait List

L ollment*: 150

sible to open up additional slots
1e first week

Seniors who still need to take the course
would receive priority

= | cannot make definitive promises



‘Course Person nel

Undergraduate TAs
@ Michael Cinkoske
@ Noah Franks
m Hiten Arun Rathod

~ Abhishek Sharma (Head
"UTA)

Himanshi Mehta
m Utkarsh Jain

Office Hours will be posted on Piazza
Dffice Hours Begin 27 Week)

Instructor Office Hours (Week 1): Fri, 2:30-3:30 PM



Course Resources

www.cs.purdue.e
es/381 a119 /

‘policies, syll
o related mate

, course work,

https:

cussion on course material,
~assignment questions

1 Slides, ass ienments and solution sketches
are posted

= Sign up!


http://www.cs.purdue.edu/homes/jblocki/courses/381_Fall19/
https://piazza.com/class/jyk8rg9el1s5m6

Col rse Resources

d assignments

v graded ex:

re-grade requests*

ide policy discussed later)
yard

@ register your clicker before Friday!

‘Grades
= (Optional) CS580 Lectures



rsework and Grades

: 20%
omitted on Gradescope

an communicate with your neighbors
keups (lowest score dropped)

Y book & notes, cheat sheet allowed
8 Midterm 1: 20% (Sep 25t%. 8PM)

2 Midterm 2: 20% (Oct 30t". 8PM)

= Final exam: 35%



quisites for 381

discrete math in CS

good understanding data
es (their use, implementations,
ons, tradeoffs)

= Ability to judge and think through an
implementation without coding

= No programming assignments in 381



More on prerequisites

5, search trees (binary, balanced),
ashing, trees, graphs

structures under different



VIore on prerequisites

est path, min spanning tree

e asymptotic performance
n code

10



ourse Highlights

the Analysis of Algorithms
puter Science!

fficient Algorithms

dy, Divide and Cc er, Dynamic Programming,
rk Flow, Reductions etc...

rata: Efficient, Concise and Correct

D L

AWMa

. Analyze required resources to execute
- (space/time)
= Prove that the algorithm is correct



"If it fails, people die."

Theoretical computer scientists harness the power of logic and mathematics
to provide a provable guarantee of safety.



ourse Highlights

o |
sential features of a problem
fficient, and non-obvious

ion to problen
zing an algorithm’s performance and resource
a machine and language independent way.

derstanding computational limitations

= Are there problems that don’t permit efficient
algorithmic solutions

= P vs. NP (Million Dollar Problem)



omework Solutions

mit needs to be understandable

luman readable pseudo code

ot audience is a h TA not a compiler!

CS381 GTAs Not a TA

19



3

Homework Solutions

yrrectness, clarity, conciseness,
a Cy
are supporting math

(good op: nity to learn LaTeX)

omework guidelines on course

20



identifying

tion

\an to pretend you solved it.

dit for simply admitting “I could not solve

= Can receive 0% credit for bad /obfuscated
““solutions”

21



Exams

0 Phones, Laptops,
t watches etc...)
oge of handwritten notes

fficial letter from Disability Resource Center

m (TBD)
= Do not book travel before last possible date
~ (Dec 14t



Regrade Requests

an, please be patient!

De

hin 14 days of re
ption for final exa __
d clearly explain what you think the grader missed

| opportunity to expand your answer!
> Check Carefully

. ‘grade can go up or down!

1 Appeal Rejected Regrade?
= 2 points bonus I agree you are correct
(for your trouble)

= 2 points deduction if I agree with TA
(most common outcome)

of assignment

23



solrse standards and policies

5 is allowed, but you must
aborators on your homework

out of learning how to

OT( ': )

pestion: spend at least 15 minutes thinking
each problem yourself before collaborating

Ice all sources used
re acknowledge a collaborator or key source is
__ ng!
= All submitted solutions must be written entirely
in your own words!
5 You must understand your solution completely

= [f you could not explain your solution to

course staff that is considered cheating!

24


https://www.cs.purdue.edu/homes/jblocki/courses/381_Fall19/syllabus/syllabus.pdf

‘ate Homework

A \te
oint penalty (u of 100 possible points)
acted from final score
| ours late
_ yint penalty (out of 100 possible points)
= Subtracted from final score
5 More than 2 days late
"= No Credit ®



erials, including slides, tests, and other
s, are protected by copyright.
he copyright in the materials I create.

e etc... are the owners of the material
7 provide.

|\ ¢ YAY 1S.
use from the slides
nay make copies of course materials for your

e.

nay not and may not allow others to reproduce

e ibute lecture notes and course materials
publicly without written consent.

5 Similarly, you own copyright in your answers to
assignments.

= [f ] am interested in posting your answers on the course
web site, I will ask for your written permission.

o

26



1les of Conduct

intended for clarification of
oeneral interest.

oe used to post answers to
iled descriptions of

utions, or hint:
zza is not the for or complaints about
ignment, exam, or the class.
7 concerns should be brought to the attention of
Instructor.
] rteous and professional when
osting /emailing and use appropriate
anguage.
@ If you are not sure whether a posting is
appropriate, make sure it is made private or
e-mail us.

27



Your tasks

data structures)

nent 1 will be posted by Friday

= Revie 7 of material needed for algorithm
~ analysis

@ Attend PSOs to review proof techniques

28



Remark about Hashing

or insert, delete, search) is
d effective

381 do not use hashing
Hash table

~

)

ash gunction £

Collisions can lead to poor worst case

verformance

- = To get O(1) expected performance per
operation, one needs the right table size, a

good hash function and good collision
resolution

29



Warn U p: SO rtl ng

ers a,, ..., a, stored in an array A
ence of size n
on-decreasing)

ms you should know

ort, Insertion Sort, Selection Sort
ort, Quicksort, Heapsort

0 ". symptotic performance, stable sorting, in
place sorting

30



" Insertion Sort

orted sequence in an incremental way

ted sequence of length 1 and insert
1t in each iteration

>0 and A[i] > key do
1 <A[i]

1 1 j
A[i+1] = key F
sorted key

31



Whatiis the running time of

Insertlon Sort?

nes the while-loop is executed

e input

1 input is fast; decreasing is

case? Yi,j <

e case?

tall do we count/have to count
~ when analyzing time?
n (internal) sorting algorithm we

generally count the number of
comparison

32



e T(n) = O(n?)
| s bounded by summing the first
- n-1 integers which is equal ton(n-1)/2

E Time is proportional to n?
= Also, T(n) =0 (n?)

33



Insertion Sort: Correctness

0 and Ali] > key do
—Al1]

34



]u;an] 1 Sort: Correctness

213)



]ﬂ:'}:'.’f!jg ﬂSOI‘t: Correctness
Pre-Condition: A[1]< L

Define A _,;,[1,...,j-1] :=A]

orig

Invariant: A: )

36
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