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Temp Grades assigned

B o S 71 o |
Mid-term temp grade =

(For detalls on grading of mid-term axam, see 0632, For one-on-one meetings 1o talk about your X371 performance see 9633

l Your termp letter grades have been assigred. To cakuiate your grade, you must first calcuate your raw score I as folows.
o Add up your HW scores from HW1 -4 16 calouiate H jout of a max of 400)
¢ You need to do the folowing modification for each HW score. If you got @, Q3 and Q4 ponts on questons 1,2 and 3
respectively in a HW, then your HW score should be @ + max(Q;, 3+ Q) + min(Qy/3, Q,). (This wil swap your
Question 2 and 3 scores # you do better on Question 3).
* Let Q be your quiz 1 score (out of a max of 10)
o Let M be your mid-term score (out of a max of 100).

| o Lot P be your mini-project pich soom (ot of & rax of 100),
Then R is calcuiated as follows (oot of & madenum possie of 58,5

— - « B 4 X 4 A
R“'un ”+Q 1n+ 4 1’

| Wrow the aDove Coes Nt Tully lowing the Oading rudAC SNCE I CCes NOL Srop any HW S00M and Goes NCt SUDSIBAS The QU
SO0 With the HW s00re If you Detlar on the latter. HOwever, SIN0E NS IS JuSt SLPEOId 10 give yOu BN iCa of whare you stand in the
course, | tink the above s fine as a proxy)

Mere are the stats of the raw score:




One-on-one meetings
."-“. n:uok‘mg-i

Meetings to discuss CSE 331 performance

| will el those who have 8 D or below in their mid-term grade (for more detals on the grade see 8601). Of course you can also
COme and talk about your X311 parformance aven if you have a temp grade Nigher than D {ihough students with a D or below wili get
proference].

| have locked ot cenan times over naxt woek of 50 for 10 mins meetings. Please note that these are NOT wall-ins: # no one sigrs
up for a siot, | might not be In my office then. If you want 10 come and talk with me, piease emal me with ALL the siots below that
work for you. Siots wil be assigned on a first.come-first-serve basis.

Below are ol the svalable siots (Delow the start Limes are ksted: & siot that is areacly taken has & strike-through
* Wednesday (Nov 1): 2.500m, 350
o Thursday (Nov 2% 11.30am, 11:40am, 11.:50am, 1om, 1:10p0m, 1 200m, 1.30pm, 1:40pm, 1.50pm
o Friday (Nov 3} 11:30am, 11:40am, 11:50am, 12pm, 12:10pm, 12:20pm, 2:10pm, 2200m, 230pm, 2.40pm, 2.50pm, 4.00pm,
4:10pm, 420pm, 4300m, 4 40pem
* Manday (Nov 8): 4:20pm
¢ Tuesday {Nov 7): 1:30pm, 1:40pm, 1:80pm, 2.00pm, 2:10pm, 2:20pm, 2:30pm
« Wednesday (Nov 8): 11am, 11:10am, 1120am, 2:50pm, 3pm, 3:10pm, 3:20pm
o Tharsday (Nov 8} 1pm, 1:10pm, 1:20pm, 1:30pm. 1:40pm, 1:50pm

You can of course also stop by during my ofice hours (but students with Os on the HWs will get higher priority) and you urfortunatoly
CANNCE DOOK @ siot

0o



Mini project video due ~1.5 weeks

The video

The VOO SNOU Mave The SAMe SO &3 1ha DASH Dut with Mo Setals. SOme Mose Mmass

o Fyou prader, yOu GON SOt an Luodeted You Tube video (2 If you would ot e your wiadeo e publs
o By Gefauil your SuDMNS VIGe0 sl DE O e CEE 5357 waliagr. If you Dasler That! your Vo0 NOL De ON Ihe sl DA0e, SIaSe NOME T ExPCly wWher) yOu SUDME & N 1O your
vicieo,

FOf 1he saing Of COMDNEness wo et Ihe Ll Setals Of The VO0d DirT Dildw.

1 ref Seecrption of T Case LGy SI0Ng Wi 3 Neferencs Or yOuF Case S0y
Thes shoul® nCuoe & Doel Sescroton of the prodiem, and
o A bref ceacrigton of how the chosen aigorthmi] workc La. @ Bref alporthm Cea
2. Bref 0es0npton of e mpadt of NQOrEhs] On AN I the Case Study

TO Oot Aull redit 10r INS DT The INCHVIOL DO IMDatied Should De outsioe of CSE.

A, Brief Smcrigtion of the mpact of algorthmizl On SANZItoNS N e CaNe S0y
4. Bref Oosonpion of Ihe MmOt oF MOOANTYS] OF SOCKY N INe Odse Study.

Your CAarsed MOadt On Oganitatiand And SO0ty Mudt Do DAtNed LD Dy warfale referet Ot 1 DESTCUMY, THhe CRALSMS Mor yOur refrences musl Sopedr In the vided Itaalr

l N e

http://www-student.cse.buffalo.edu/~atri/cse331/fall17/mini-project/index.html



Give us feedback!

CSE 331 Fall 17 Nov feedback

The goal of s form is 10 collect feeddack on vafious aspects of CSE 331 Mease do 1ell us what is
Going wrong (50 that we can ¥y and fx it) as wed as what is going right (50 that we can continue
doing those things). Flling in this form is completely optional and ancnymous

Overall your feeling about CSE 331
(O Very Happy

(O Chalienged but happy

(O Challenged and meh

(O Challenged and unhappy

() I'm bored!



Cut Property Lemma for MSTs

Condition: S and V\S are non-empty

Cheapest crossing edge is in all MSTs

Assumption: All edge costs are distinct



Optimality of Kruskal s Algorithm

Input: G=(V,E), c.> 0 foreveryeinE

S is non-empty

T=0
V\S is non-empty

Sort edges iff increasing order of their cost First crossing edge considered

Consider edges in sorted order

L!edge can be added togl without adding a cyclethen add itto T




Is (V,T) a spanning tree?

No cycles by design

Just need to show that (V,T) is connected

No edges here =




Removing distinct cost assumption

Change all edge weights by very small amounts

Make sure that all edge weights are distinct

MST for “perturbed” weights is the same as for original

Changes have to be small enough so that this holds
O

EXERCISE: Figure out how to change

costs




Running time for Prim’ s algorithm

Similar to Dijkstra’ s algorithm

O(m log n)

Input: G=(V,E), c.> 0 for everyeinE
S={s}, T=0

While S is not the same as V

Among edges e= (u,w) with uin Sand w not in S, pick one with minimum cost

AddwtoS,etoT



Running time for Kruskal’s Algorithm

é

[Can be implemented in O(m log n) time (Union-find DS)} -‘P'

Input: G=(V,E), c.> 0 for every e in E

—
I
S

Sort edges in increasing order of their cost

Joseph B. Kruskal
Consider edges in sorted order

If an edge can be added to T without adding a cycle then add itto T

Can be verified in time




Reading Assighment

Sec 4.5, 4.6 of [KT]




High Level view of the course

Problem Statement

Problem Definition

Done with

. e o greedy

®
Three general O
techniques

Algorithm

“Implementation” Data Structures

Analysis Correctness+Runtime Analysis




Trivia




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



Sorting

Given n numbers order them from smallest to largest

Works for any set of elements on which there is a total order



Insertion Sort

Input: a,, a,,...., a, Make sure that all the
processed numbers
Output: by,b,,...,b, are sorted



Other O(n?) sorting algorithms

Selection Sort: In every round pick the min among remaining numbers

Bubble sort: The smallest number “bubbles” up



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



Mergesort Algorithm

Divide up the numbers in the middle

n=2

Sort each half recursively

Merge the two sorted halves into one sorted output



How fast can sorted arrays be merged?

Group talk time




Mergesort algorithm

Input: a,, a,, ..., @, Output: Numbers in sorted order

MergeSort( a, n)

If n = 1 return the order a,
If n = 2 return the order min(a,,a,); max(a,,a,)

aL = al,..., an/2
dp = an/2+1l"" Ch

return MERGE ( MergeSort(a,, n/2), MergeSort(ag, n/2) )




An example run

st o 1o [N

|1 51! !19 100 | |2 8! | 3 4
|1 19 51 1%/2 3 4 8 |
1 2 3 8 19 51 100

MergeSort( a, n)

If n =1 return the order a,
If n = 2 return the order min(a,,a,); max(a,,a,)

aL = al,..., an/2

AR = dp/241s+ 9

return MERGE ( MergeSort(a,, n/2), MergeSort(ag, n/2) )




Correctness

Input: a,, a,, ..., a, Output: Numbers in sorted order

MergeSort( a, n

n =1 return the order a;
n = 2 return the order min(a,,a,); max(a,,a

aL = al,..., an/2

dg = an/2+1l"" Ch

return MERGE "MergeSort(a,, n ViergeSort(ag, n

Inductive step follows from correctness of MERGE



