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Hope y’all had fun!




Video due TODAY
B o SR

You can submit mini project video now
You can now submit your mini project videos now. It s due in a bit over 2 weeks: by 11:50pm on Mon, Nov 5.

The mins-project page has all the detalls on what is needed in the submission.

Some important points:

» Please make sure you read through the instructions/requirements carefully.
o TH last year there used 10 be an ntermediate report stage where | couid give soma prelminary feedback soO that y'al could
avoid some of the common mistakes in the video. Y all do not have the luxury, 50 please make sure you read through the
page very very caredully.
¢ This s a group submission. Please see the instructons at the end of this post,
o Main thing: do NOT submit your report til your group is formed.
* Check on your group. We are getting close to the resign date. Unfortunately, some students will drop-- 50 make sure you check
with your group mates 10 see if they'll be around.
o |f your group-mate(s) crop out, then A is OK for you to continue with a smaller group.

* Even a group of size 1 is OK f you're fine with 4. But ¥ not AND i you give me encugh notice, | can try and re-assign
uri i In annthae i n



Peer evaluation due Wed 11:59pm
B 10 -

Peer evalutation for mini project (pleag
Peer evaluation for mini project s now ive on Autolab, Ma ke sure to CheCk th |S ground on
this

out to make sure your
We are dong this for the first time In CSE 331 a c hlewithita
o, S0 we would really appreciate it If y'all co group is recorded L. have

submitied the vwdeao and can answer the questio gre there amn No
bugs etc correctly

Some iImportant remarks

¢ There s some checking being dona on Autolab regarding your nplt (specifically the UBIT 1Ds of your group mates) but you will
not see any of those when you Hill in the form, which is static
* Please be sure 10 check the feedback (by chicking on numbers ke you usually do for Q1) 10 see If there are any ssues
« If one of your group-mates have dropped, please test out the system by FRIDAY and let me know if you still have a
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The scores that you see are NOT your final scores

¢ Y fnnl anrye nin 1ha ssirvewy mart Wil ha Lininarian! man sy intar AN N tha aamaatine



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

red ' Vv \ S

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

S is non-empty
V\S is non-empty

First crossing edge considered

T=0
Sort edges i increasing order of their cost

Consider edges in sorted order

\h‘anedge can be added todl 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
@

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 every ein E
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

Add w to 5'21/




Running time for Kruskal’s Algorithm

{ Can be implemented in O(m log n) time (Union-find DS)}

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

O(m?2)
T=0

e, A
Joseph B. Kruskal

Sort edges in increasing order of their cost

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




Reading Assighment

Sec 4.5, 4.6 of [KT]




High Level view of the course

Problem Statement

Problem Definition

)
Three general ‘ O ’ o ®

techniques

Done with

greedy

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: a4, ay,...., 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,, ..., a, Output: Numbers in sorted order

MergeSort( a, n)

If n =1 return the order 3,
If n = 2 return the order min(ay,a,); max(ay,a,)

d_ =dj,..., an/z
dr = an/2+1l"'l dn

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




An example run

sL.1 w0 1 28 4 3

|1 51! !19 100 | |2 8! | 3 4
[T 19 51 1?)2 3 A 3 |
2 3 P8 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,)

a|_ = a]_,..., an/z
agp = an/2+1l"'l dn

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




Correctness

Input: a4, a,, ..., a, Output: Numbers in sorted order

MergeSort( a, n

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

a|_ = a]_,..., an/z

dR = dn/2+1s:++» 9An

return MERGE /" MergeSort(a;, n VMergeSort(ag, n

Inductive step follows from correctness of MERGE



