Lecture 15

CSE 331
Oct 3, 2022



If you need it, ask for help

Help Diee?
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Quiz 1 this FRIDAY

B rote 01 &~ 90D tokowing
Quiz 1 on Friday, Oct 7

The frst quiz will be from 11:00-11:10am In class on Friday, October 7. We will have a § mins break after the quiz and the lecture will start ot 10:35am

We will hand out the quiz paper at 10:55am but you will NOT be allowed %0 open the qQuiz 1o see the actual guestions Bl 11:00am. However, you can use those 5
Mintes 10 9O Ovix the instructions and gt yoursel! in the 2one.

There will be two T/F with justification questions (loe thoss in the sample mid teem 1: G182) Also guiz 1 will cover all topics we Cover In class tll Frickay, Sep 30,

ANiso ke the mid-term y'all can bring In one letter sized cheat-sheet (you can use both sides). But other than cheatsheet and writing implements nothing olse Is
alowed.

Quixt
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Mid-term post 1

.mm " UL STl 42 views

Actiors *

The mid-term post

First, micierm-| is on Monday, Oct 10 and mcterm-Il Is on Wednesday, Oct 12 during the usual class imings (L.e. 11:00-11:50am n Hoch 114), Balow are
some comments that might be helpful to prepare for the mid-term.

(Thoughts on what 10 do during e axam here: ©193)

* Work through the sample mid-term exars (8182). Do not use e sample mid-term 10 deduce anything about the relative coverage of d¥erent topics.,
(See points befow for more on the coverage.) The sampie mid-terms are meant for you %0 seoe the format of the questions. The actual mid ferm axams will
e hardler than the sampiée med term exama. The actual mid-terms will iollow the exact same format for the sampie midtema: Le. first mid-term will De only
TF while the s0cond cres will be longer ones,

« | encourage you 10 not look at the solutions %0 the sample mid-terms before you have spent some qualty ime by yourself on the mid-term questions first,

o Use the quiz on Oct 7 (@183) %0 get some practice in soving T/F questions under some time pressure. Also review the T/F polls (G81) for more examples
of such T/F questions.

¢ Review the HW problems/sobtions. HW solutions are here: @140

* You will De under (a bit of) time pressure in tThe mid-term exams-« & might be useful for you 10 use the sample mid-term 10 decide on how much time you
A QOING 10 PN 0N each Quastion, Also ad the Instructions 0n the firs! DA and ke ThHem in mind during the sxam (the instructons will of Course
be repeated on the exam sheet),

o If you need help attend the usual recitation, office hours.

o The exam will be closed BOck and cloaed notes. Howewsr, you can bring in one 8.5 X 11° review sheet. (if you prefier you can Bring in Cifferent review
sheats for the two mid-term exams.) You can write anything that you want on $e sheet a3 long as it s one sheet {you can use both sides). It can hand-
written or typed up doesnt matter-- however, you are not alowed 10 bring In a magnifying glass. The review sheet is 50 make sure you do not spend time



Mid-term post 2
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Few thoughts on what to do during the exam
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Feedback on CSE 331

P o P .
Feedback on CSE 331
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Recitation this week

.Mhm " m

Aturn =

Recitations This Week

Rectations this upcoming week (on 105 and 1045 Wi Do review for the Quiz/migtenms sinoe you will not have a homework being released
Mease come with questions. if you do not ask queations, we will likely 9o over the practice midierms (which you could saslly do on your own).

F thore are 100408 That many ook wir! Covered, feel froe 10 DOSE Therm &3 4 fOSow up 10 his Note. Responses that have a lot of “Ses” (upvotes, oic) will Be a Priorty for us 10
Cover f 0 O has Queaihons

reciiston
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Questions?




Main Steps in Algorithm Design

Problem Statement

Problem Definition

Algorithm

“Implementation” Data Structures

Analysis Correctness+Runtime Analysis




Where do graphs fit in?

Problem Statement

= 3

Problem Definition

A tool to define
problems

Algorithm

“Implementation” Data Structures

Analysis Correctness+Runtime Analysis



Rest of the course*™

Problem Statement

Problem Definition

@
Three general . O
techniques

Algorithm

“Implementation” Data Structures

Analysis Correctness+Runtime Analysis




Greedy algorithms

Build the final solution piece by piece

Being short sighted on each piece

Never undo a decision

AR




End of Semester blues

Can only do one thing at any day: what is the
maximum number of tasks that you can do?




The optimal solution

Can only do one thing at any day: what is the

maximum number of tasks that you can do?

-— ey

Friday Saturday Sunday Monday Tuesday

331 HW



Interval Scheduling Problem

Input: n intervals [s(i), f(i)) for 1<i<n

S

Output: A schedule S of the n intervals

No two intervals in S conflict

|S| is maximized



Algorithm with examples

Interval Scheduling via examples

N Which we gerve an aigortnm that soives the Interved Scheduling problem via 8 sequence of exampes

The problem
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IMerval Schaduling Probiem
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Sample Input and Output



Re-define problem on the board...




Example 1

No intervals overlap

Task 2




Algorithm?

] No |
o Intervals overla
I ] P

R: set of requests




Questions/Comments?

F o
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Example 2

At most one overlap/task

Task 2




Algorithm?

] _—
I e mw = mmm Atmostoneoverlap

R: set of requests




Example 3

More than one conflict

Task 4

Task 5

Task 2

/Set S to be the empty set

While R is not empty

ChooseiinR
AdditoS

Remove all tasks that conflict with i from R

\\Return S*=S

~

4




Greedily solve your blues!

Arrange tasks in some order and iteratively pick non-

overlapping tasks

Party!

Write up a term paper

Saturday Sunday Monday Tuesday Wednesday




Making it more formal

More than one conflict

Task 4

Task 5

Task 2

/Set S to be the empty set

While R is not empty

Choose i in R that minimizes v(i)
AdditoS

Remove all tasks that conflict with i from R

\\Return S*=S

4

value
with task




Questions/Comments?
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What is a good choice for v(i)?

More than one conflict

Task 4

Task 5

Task 2

/Set S to be the empty set

While R is not empty
Choose i in R that minimizes v(i)
AdditoS

Remove all tasks that conflict with i from R

\\Return S*=S

4

value
with task




v(i) = £(i) — s(i)

Smallest duration first

Task 4

Task 5

Task 2

/Set S to be the empty set

While R is not empty

Choose i in R that minimizes f(i) — s(i)
AdditoS

Remove all tasks that conflict with i from R

\\Return S*=S

N

4




Earliest time first?

/Set S to be the empty set

While R is not empty

Choose i in R that minimizes s(i)
AdditoS

Remove all tasks that conflict with i from R

\Return S*=S

N

Task 4

Task 5

4

Task 2

So are we

done?




Not so fast....

Earliest time first?

Task 4

Task 5

Task 2

Task 6

/Set S to be the empty set
While R is not empty

Choose i in R that minimizes s(i)
AdditoS

\\Return S*=S

Remove all tasks that conflict with i from R

N

4




Pick job with minimum conflicts
Task 4 || Task 5

Task 2

/Set S to be the empty set \

While R is not empty So are we

Choose i in R that has smallest number of conflicts
AdditoS

Remove all tasks that conflict with i from R

\\Return S*=S /

done?




Questions/Comments?
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Nope (but harder to show)




Task 7

Task 4

Task 5

Task 2

Task 17

Task 6

Task 8

Task 10

/Set S to be the empty set

Addito S

\\Return S*=S

While R is not empty

Choose i in R that has smallest number of conflicts

Remove all tasks that conflict with i from R

N

4




Algorithm?

Task 7

Task 4 Task 5 Task 17

Task 2

Task 6 Task 8 - Task 10

/Set S to be the empty set \

While R is not empty

Choose i in R that minimizes v(i)
AdditoS

Remove all tasks that conflict with i from R

\\Return S*=S /




Earliest finish time first

Task 7

Task 4 Task 5 Task 17

Task 2

Task 6 Task 8 - Task 10

/Set S to be the empty set \

While R is not empty

Choose i in R that minimizes f(i)
AdditoS

Remove all tasks that conflict with i from R

\\Return S*=S /




Find a counter-example?

Task 17

Task 7
Task 4 Task 5
Task 6

Task 8 - Task 10

/Set S to be the empty set

While R is not empty

Addito S

kReturn S*=S

Choose i in R that minimizes f(i)

Remove all tasks that conflict with i fro




Questions/Comments?

F o
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Today’s agenda

Prove the correctness of the algorithm



Final Algorithm

R: set of requests




Argue correctness on the board...




