Lecture 25

CSE 331
Nov 1, 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

Reflection P1 due TODAY!

Counting Inversions ¥ "D’ "Y' ' ¥

Multiplying large integers Df'f,c ofc! D: 17 3

Closest Parof Points ¥ "I * """ »*
Kickass Property Lemma i ' " @77

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



Including accepting the invitation

B roeeass o - Rl 35 vow: |

Issues with Group formation for Coding Problem 1
120K 8 QUICK gNCe 8 T Srouda fommed ior I COONg Probieen 1 o the pesect. Modt of you (i3 felow the Pasuctions R foaming Groud, which & groat

Unforturately. some of you 0id not. I partculat there are vos potental ISsues for S0me Qroups:

1. Mot grosn memhers confiomed el membarshing | o afler 0ne gUup MamDer has Coated the grouD on AUtolit, The ey Jriuds MemDens fave 10 epdcity acoept
the VRN (900 TN SECTON BTG “ACCODENG An VEATON 10 T QAoup” 1N the ratructions) But thay 0 NOL. ¥ NG NAgOand I SILSInts who O 208 22000 the Metation
WL GET A ZERO hin s Bocauss as lir 85 AAsiad i sancerrnd That shudent @d not sl arvytegl

o Exsest way 1o check # you fal n Shis categony o 1o sither chack your geoug setting on the Coding Problers 1 page on Actolab or 300 your score on Autalad for coding
probiem 81,
o M you W N T calegony, you have Bl 10pm tonight (Sat, Oct 304 15 accopt the Ivitation And Tan Gl Mo ONde you e 8o
Atoe | hoor Dack from you. [ make sum you get 20 cormect number of points for Coding Problem ¥ cumently you thouls fave & o)
¥ 100 50m ason AADGD GO0 A0t 350w yOu 15 2000t The PWIMON Deciuse 1he deadine i past, amadl me with tat Nfomaton as wol

2. Grove size ia NOL sxactly three For somme of the growps. | Garve sxpACE Darrmisson 0 Sl 0 rovps of sire <3 Mowever, ] g nof expiicitly give you parmisesen by
ovnad 1O st 0 roves of alne <3 (D pou S L Eiec I8 & group OF SU0 <2 yOou e N potantidl VIOLATION OF ACADEMEC INTEGIUTY. Note 1t & group member not
respendng 0 Sme 5 NOT 2 vald mason 2 submit without getting sy exphiclt permissicon,

o ¥ you W N e above CatOQOry i Pave B 10pm Yenigh [Sat, Ot 300 to emadl me and oot My apllolt Darmisalon 50 SOt N Qrougs of s <3
o M you 3O NOL GO e ASOve. D YOU WILL GET A ZERO ON THE ENTIRE PROJECYT and potettaly & M grade mducton in your Teil CSE 557 grade. 50 make soe
YOu snd me Tad ermal By 100m tomight,

3 Thes actualy | have nof verfied ot glease make sure That your sroun on Autolah &s EXACTLY the 9rovn you sither saned v o0 or were sssigned. The only sxcepion &



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
& :




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




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



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)




Questions/Comments?

F o
& :




Divide and Conquer

Divide up the problem into at least two sub-problems

Recursively solve the sub-problems

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



Improvements on a smaller scale

Greedy algorithms: exponential 2 poly time

(Typical) Divide and Conquer: O(n2) = asymptotically smaller running time



Multiplying two numbers

Given two numbers a and b in binary

a=(an-1,-.,a0) and b = (by.y,...,bo)

Elementary
school

Computec=axb

algorithm is
O(n?)




The current algorithm scheme

Multiplication over bit inputs

T(n) £4T(n/2) + cn .0@
T(1)<c




