Lecture 19

CSE 331
Oct 17, 2022



Fri, Oct 28

Mon, Oct 31

Wed, Nov 2

Fri, Nov 4

Mon, Nov 7

Project deadlines coming up

Counting Inversions 7' D" O X' ¥

Multiplying large Integers 37 X " O " X7 »*

Closest Parof Points D' "' D" D" D" »

Kickass Property Lemma D' DO X7 ¢

Welighted Interval Scheduling %' " "7 ©*

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

[KT, Sec 5.5] (Project (Problem 1 i)
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 in)



Some other stuff coming up
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What's next?
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lgnore HUB mid-semester grade

.nouom &~ wop totowng [ER ey
IGNORE the mid-semester grade on HUB

On HUB, you will now see & mid-samaester grade for CSE 331, Ploase ignore the grade. | will De posting a morne appropriate mid-semester letier grade (see O282)
Somatime naxt woek. The mid-semester grade on HUS jwhich i only MS/MU) only takes HWS 1.3 and Quiz 1 nto acoount. The mone acourate mid-term temp. loatler
grade will also take your mid-tenm exam Soones Into acoount-- again as mentioned in 852, once | have computed that more accurie temp letter grade, | will post on
plazza with more detals.

VB requires that | submit a mid-semester grace by 1omomow, In provious semesters the deadine used %o be after | assigned the temp. mic-term grade but U moved
vP the schecule since last yoar, which s why | upioaded a cruder mid-samester grade for now (Because | have 10 upioad something now)

good note Updiated 20 seconds ago by Al Mudra



Please pay attention to instructions

S+ vicw

Actions *

.Mbm T A

Pay attention to submission requirements (for Q1+Q2)

Whan we say you will get a 200 If you do not Soliow an instruction, ff is NOT & gertie suggestion, So please make sure you pay atterton 1o the wamings. £.g.:

Wou need 50 subervt twe (2) POF fes 10 Autolat: one for port [l o coe tor cant [ 'Wive you con assume pan [ as a gven tor pert [ % get creon tor con [T
you hawe %5 sebmit you soksson for part [ separately trom part [ERD
Maks sure you ssbmit the comect POF to B correct submission link on Autolab. i you do not (0.9, f you subemit Q1(a) POF 1o Q2(a) or even Q100 then you will

lose ALL points.
We seCOmmend Tl you Hypesdt your SO0 Bt e Wil A0S SCENS Of Randesilien SORLION « yOu hree 10 Make sure that! the scan i legitie

AN s

! POF only please
¥ Autolab camnot Saplay your fie, (Frespective of The reascn) then you wil gt a 2ero {3} on the entire gueation.

Aatoiahy might not Be able 1o Gspiay Shes In formats other Tan POF ja.g Word cannot be dapiayech. Note that Acticlals will “accept” your submission even If you submit
2on-POF file, 30 It is YOUR responaiblity 1o make sore you submit in the comect format. Howewer, after subrmasion, Actolads will try and dapiay your non-POF

SUDAESON And I SHOUMS Ove BN ordr MOASA0e THhen. Ao The fle s2e has 10 Do ot most INB




Overheard by a TA (in F19)..

| can't wait to be done with 331......
then | can have a normal life again

) Atri Rudra 3:49 pM
4. Goes for us as well (&

& 4



Questions?




Shortest Path problem

Input: Directed graph G=(V,E) 100

Edge lengths, I fore in E 15

“start” vertex sinV

Output: Length of shortest paths from s to all nodes in V



Towards Dijkstra’s algo: part ek

‘Determine d(t) one by one ‘

d(s)=0




Towards Dijkstra’s algo: part do

‘Determine d(t) one by one ‘

Let u be a neighbor of s with smallest | 100

d(U) = I(s,u)

Length of ¥~ is > 0

Not making any claim

on other vertices




Towards Dijkstra’s algo: part teen

Assume we know d(v) for every vin R

AN IA

I\

Determine d(t) one by one

d’(W) = min e=(u,w)inE,uinR d(u)+|e




Questions/Comments?

F o
& :




Dijkstra’s shortest path algorithm

d(s)=0 d(u)=1
d(w) =2 d(x) =2
d(y)=3 d(z) =4

Input: Directed G=(V,E), |.20,sinV

e (0




Questions/Comments?

F o
& :




Couple of remarks

The Dijkstra’s algo does not explicitly compute the shortest paths

Can maintain “shortest path tree” separately

Dijkstra’s algorithm does not work with negative weights

Left as an exercise



Rest of Today’s agenda

Prove the correctness of Dijkstra’s Algorithm



Dijkstra’s shortest path algorithm

Py shortest s-u path in “Dijkstra tree” _

Input: Directed G=(V,E), [, 20,sinV

Lemma 1: At end of each iteration, if u in R, then P, is a shortest s-u path

Lemma 2: If u is connected to s, then u in R at the end




Proof idea of Lemma 1




Dijkstra’s shortest path algorithm

Input: Directed G=(V,E), [, 20,sinV

At most
iterations




Reading Assighment

Sec 4.4 of [KT]




