Lecture 24

CSE 331
Oct 29, 2021



Please have a face mask on

Masking requirement

Your face mask must cover
your nose and mouth

at all imes.

UR_requices all students, employees and visitors - regardless of their vaccination status ~ to wear face coverings
while inside campus buildings.




Fri, Oct 29

Mon, Nov 1

Wed, Nov 3

Fri, Nov 5

Mon, Nov 8

Coding P1 due TODAY!

Counting Inversions ¥ "' "' Y7

Multiplying large integers £ "X "7 ¢

Closest Par of Poins ¥ ¥ * "7 »*
Kickass Property Lemma ' ' @ " @7

Weighted Interval Scheduling 3 " 3"

[KT, Sec 5.3] (Project (Problem 1 Coding ) in)

[KT, Sec 5.5] (Project (Problem 1 in)
Reading Assignment; Unraveling the mystery behind the identity

(KT, Sec 5.4
(KT, Sec 5.4] (Project (Problem 2 Coding ) In)
[KT, Sec 6.1] (Project (Problem 2 [TTITSI02) in)



Group formation instructions

Autolab group submission for CSE
331 Pro;ect

LOMNNG YOUr | 1) - FOUD ON Aoab
Follow instructions EXAC I L as they are stated
The mnstnux ' bolow are fo xHing Problem 1

I You wil have 19 repeat the Meuctons Delow for EACH coting AND refecton probiam on project on Autolad (winh e BOOeograe CRanget %0 T aCTuE [rolier)

Form your group on Autolab

Groups on Autoiab will NOT be auto alby croated
You wil have 10 formm 3 growp on Adtalab Dy yoursed (3 8 rougl Aast on for retractiors on how 13 go ot ha



Preliminary grading rubric

.mm’ o — by -

Preliminary rubrics for reflections problems up

We havve ackded prefirmimary grading =Bncs "or sach reflecton GuesSon

MR evwrw SuSert Com BUSEO. ot - SV ese )3 T Mal] t esec Uvefec o Ml

A f0ted o the page 00ve, Daase el = mnd Tal n situal gading. we ol use & grading rubnig that sspands on e prelminary groding e, | o you ame NOT seang
Do e rubrc Bat wil be et 10 grade yOour subemesone

Wi hagw this palimnary grading natrc heips a8 ) sl start working on e ection guessSons

Preliminary Grading Guidelnes

Balow & 8 Amingry Patartaton of v erens gadeyg S sDove for [ ten parts of] Pl 1 0 actual grading, we will use & grading PUbnric that espands on the
predumunary grading nbec below
- [0
1. The suihors S Aot respond with of 10 stahes, OR
2 Answers may ~ot e ecfirely mhevirt 25 he Eategnrrent
- [0
1 The sunors s reaporsd with al 10 stehes AIROUGN, Mo aaporses May b unosrdevsioged AND
2 T auhors Uaerty underviard T guestora. Dt tarve Not Semonitrmted miuch affort 0 hrking Prough e Gfere! Firesis 600N Sakanuiie winld Nave
AN trs My sear (v furCtary
il Level 2]
1 The o maponsd with o 10 stahss Tuarougiy end Poughei gy AND
7 The auhon Gesrly demoretrate ther rasd of the GUeMDONS Nd the virous Dercectines Sach akel Cider Mgt fave On e sre Geagn. AND
3 Thwy demoratrate that wihat staleholders vae Gifers Gepending on e own cortast



Questions/Comments?

F o
& :




Rankings




How close are two rankings?

GO( )8|C compare rankings Search  Atnied o

Web [ Show sotena.. Rescits 110 of about 23,700,000 fr compare rankings. (0.30 seconds)
Comparison Reviews Scoracred Lra
Aoguasistoom  Your MghDory’ fBngs 0N G SN0 COMPENGS. Awied wining

Rankin, the free
rmmmmutmmmmmmw e
Maonchﬂnﬁmwm mw rnking

o wiopeda orpwik Ranking - |

Amqfnnwumvcwnmﬁwm
& based on 8 To compare ranking methods.
md:m\uww«'mm—

— M&‘ﬂf{-‘"“x‘(ﬂ"ﬂ;d ~iiar

oy P8 B &+ etaud arices

Colege Fodbolmnkm(:mﬁ»ﬂ

Colege Focbal Rasking Corpaad w.mc 2000 (127 Rankings) | Lawt
Weok | Archwed | F8S5 | FCS | Summany | CSV Data 1=

. masEyratogs comicticompare hm - Cacred

Cotege Baskewat Ranking Corrparson

Apri 6. 2000 (8 Rankings) ... wmnmmmmnmmanmm
243266 245240 241 251 urmmnmwx -
W MM Q8 COMCD/Oompane Mn - D aiti

EIFA com - Compare Teams
Mrnkmmwwwmudwbwmnntvu;mw
Vior'd Ranking &QMWWMNWNW‘

www (a comYIrRning/ COmpare Companetears hirri -

GetEducated Rank & re Onling Col

GetE ducated com's Srectory of cnlne Segroes Movides Makings, MINgs, and COMPA“Eon
mwmmmnmum‘w_mnm_

W QU3 ed ComY - (e

Compare your. -wm r;nmm.lﬂ.cwm&wm_ AQVM Web. —
A 18,2009 ..

mmmnm—

(D]

compare rankings

FIFA.com - Compare Teams

Wih FFA com you can compare 1 progress of up 10 four teams in the FIFACoca-Cola Werld
mm.s-mmmnwmmumw1mmmuw

www fits comiwoddootbel ranking compare'comparetess himl - Cached pege

How 1o Compare Geraduate School Rankings | eHow.com

Croosng o graduate school cen be o sresstd and condusing process for any student. By comparng
raduate schoos 0nd Ter raaRings @ sludent can chodde which ooe fits her

By etiow Education Edtor - Diflcutty: Moderate - O posts

wvw ahcw comhow 2051516 compans-Oraluati-scnocl-rankings havs - Cached 004

Ranking - Wikipedia, the free encyclopedia

Rerrs hat compare eoull receive he same ranking number, which is The mean of whal they would
have under ordnal rankings. Equivalenty, the ranking rumber of 1 plus e number of

W wiiipada org Wi Ranking  Erharced vany

Ranking Compare

Ask Googe Yahoo Search | Web browser 102l ~ Shows search results 40 b given keywerd of piviase
on the %op Tree angines, Google. Yahoo and Msn

10 sssantal-sec comiranking-compars - Cached Dags

SchoolDigger.com - School Rankings, Reviews and More - Public and ...
Find the best slemantary, midde, and high schools. Search for 5chools near any address, compare
Seat soores, MWWMWMMNMM

WAW SEhOOIIIgRar Lot Cachy

College and universdy rankings - Wixipedia, the free encyclopedia

The Colege snd ity e s istsof and lberal arts coleges in highe:
SAUCHICN, AN NO! SHEEMINGS by any CoOmbnaten of Tackns.

tomational ., - Regiona and rafiomal - Crticem wmml

on.wikipoda orp'witiCollege_a~d_univarsty_rankings  Enhanced view

www hospltaicompare hhs gov

WAW DO PLECOMPRNe Ths 0o HOSVAL Sear VS hTNena asp virson=ofauiR beowier=1E




Rest of today’s agenda

Formal problem: Counting inversions

Divide and Conquer algorithm



Problem definition on the board...




Solve a harder problem

Input: a4, .., a,

Output: LIST of all inversions

L=¢

foriin 1 to n-1 Optimal for
for j in i+1 to n the listing
If a; > a problem
add (i,j) to L

return L




Example 1: All inversions-- (2i-1,2i)

Only check (i,i+1) pairs

Q1: Solve listing problem in O(n) time?

Q2: Recursive divide and conquer algorithm to count the number of inversions?

Countlnv (a,n)

ifn=1return O
ifn=2return a; > a,

aL = aq, .., A2

dr = An/2]+1 s -y An

return Countlnv(a,, [n/2]) + Countinv(ag, n- [n/2])



Can be horribly wrong in general

Countlnv (a,n)

if n =1 return O
if n=2return a; > a,

aL = a1, .., dm/)

adr = An/2]+1 s -+» An

return Countlnv(a,, [n/2]) + Countinv(ag, n- [n/2])

Example where instance has non-zero (can be (1(n?) ) inversions and algo
returns 0?

All 4 “crossing” pairs
are inversions




Bad case: “crossing inversions”

Countlnv (a,n)

if n=1return O
if n =2 return a; > a,

aL =4ai1, .., dm2

dr = An/2]+1 5 ++» An

return Countinv(a,, [n/2]) + Countlnv(ag, n- [n/2])




Example 2: Solving the bad case

) 6 1
ar ar
a, is sorted

First element is a_is larger than first/only element in ag

O(1) algorithm to count number of inversions?

return size of a,.




Example 3: Solving the bad case

1 5 6 | -
ar ar
ag Is sorted

First/only element is a, is smaller than first element in ag

O(1) algorithm to count number of inversions?




Solving the bad case

First element of a, is larger than first element of ag

Try to

Y . 5 6 | - 1
modify

the | o | -
MERGE First element of a,_ is smaller than first element of ag

algorithm




Divide and Conquer

Divide up the problem into at least two sub-problems

Solve all sub-problems: Mergesort

Recursively solve the sub-problems

Solve stronger sub-problems: Inversions

“Patch up” the solutions to the sub-problems for the final solution



MergeSortCount algorithm

Input: a, a,, ..., a, Output: Numbers in sorted order+ #inversion

MergeSortCount( a, n)

If n=1return (0, a,)
If n =2 return (al > a2, min(ay,a,); max(ay,a))

dL = dy,..., Ap)2 dR = Ap/2+1,+++ 9n
(c., a.) = MergeSortCount(a,, n/2)

(cg, ag) = MergeSortCount(ag, n/2)

T(2)=c

T(n) = 2T(n/2) + cn

O(n log n) time

(c, a) = MERGE-COUNT(a,, a5

return (c+c +cg,a)




MERGE-COUNT(a,,ag)

aL=|1,...,|n’ aR=r1,"'1rm
c=0
i,j=1
whilei<n'andj<m
if l; <, 1 5 6
| ++ a_ ar
add [; to output
else
add r; to output 5 | 6 :
j++
c+=n’-i+1 aL ar

Output any remaining items
return c



