Lecture 33

CSE 331
Nov 17, 2017



Homework 9

Homework 9

S,

Make sure you ioliow @l the homowork pohcies
All submissions should be oone via Autolab,

Question 1 (Programming Assignment) [40 points]

> Note
This assigrmmant Can Be scived i affher Java, Python o Ce+ (you shogis pick e Bnguage you am most comicriatiie wii), Mesas maks sum 1o lock 3t e sspporting

COCUMSNIATON A4 Ned 10r the W Guige of your CROCSIND

The Problem
N this prodlem, we wil 4nd closest pair of pones on 20 plane.

! Note on Timeouts
For this problem the total timeout for Autolab is 480s, which is higher the the usual timeout of 180s in the earlier homeworks. So if your code takes a long time

to run it'll take longer for you to get feedback on Autolab. Please start early to avoid getting deadlocked out before the feedback deadline.
Also for this problem, C++ and Java are way faster. The 480s timeout was chosen to accommodate the fact that Python is much slower than these two languages.




Thanksgiving break

a"“’ 0 vivens

Thanksgiving =

Hope v'all have & great Thanksgving break planned out!

AS 8 OGBS note: SInce 1he 331 sialf will als0 be on Thanksgiving Dradk, we Canndt guraniee any resporse during the break: Dec 22
(Wed) 10 Dec 26 (Sun)

rosewera) PAZZa oghibcs
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HW 8 solutions

End of the lecture



Graded HW 6

Done by today

Apologies for the delay!



CS Ed week (Dec 8)

Students K-12 are invited to

Davis Hall, UB North Campus

session 1

6 -7PM
7% PM
session 3 ROBOTS
8 -9 PM




SEAS Senior Scholar Program

Urswwrsity ot Batuio

B School of Engineering
and Applied Sciences

2018 SEAS Senior Scholar Program

The School of Engineening and Applied Sciences (SEAS) Semsor Scholar program is an
opportunity for undergraduate students at the University at Buffalo to carry out research with
a SEAS faculty member. Thas expenience begins dunng the spring semester of a student’s
senior year (final year of undergraduate study) and can continue into their graduate program.

Scholarship Information:

. Master's Degree applicants: If awarded, students who have applied to a master’s degree program
will receive a stipend of $100 in Spring 2018. Students will also be eligible to receive another $1,000 if
they are accepted and choose to enroll at UB's School of Engineering and Applied Sciences for graduate
studses in Fall 2028.

. PhD Degree applicants: If awarded, students who have apphied 1o a PhD degree program will receve
a stupend of $100 i Spring 2018, Stadents will also be eligible 10 receive another $2,000 if they are
ampl}edmd choose to enroll at UB's School of Engineering and Apphied Scrences for graduate studies
i Fall 2018.

Eligibility:

- PSasananitise asvennilad BT it daciidt bibda dbictdamd st ot 4D httdatndle Anithandsands Svn st aha hasr Baced ANGD



Ask Qs please!

. note 1o fofowng  JRCREFUTRT

Feedback on Lectures diid

Continuing on from QE07, this post is on the feodback on lectures.

Here are some comments on e feedback on lectures (agan most of these were mertoned by more than one person)
1. More insight into how 1o come up with the proot/alge in the first place. Agan something that has been on my TODO st but

s yoor, Nmmmmt&mmmvnnlmmdwn Wil Gefinitely think more on ths for next year: | have
Sor naxt i

2.m.«mnmmnwwmwmuwmnwumnaukmnummmwwumm
jost, or simply do not care or have got everything | said. The more feechack | get, the Detler | can shape the lectures. I'm
PAriecty DDy 10 reDet Things, 90 Ovr SIUIT 4GaN. GO Siower - whalever 1 1S 30 that you undersiand more of the Bctumn
materal. But you have 10 sk questions. | Cannct 3o tha without any feectack. i tThe only folks Wwho give me feecback are
those who understand the material, then I'm not getting the full picture. S0 please ask If something Is not clear! As one comment
sad, | have done these algorithms and proofs many times, 50 it is a bit hard for me 10 figure out wihich parts are not Clear-- 50
ploase Wt me nowt




Weighted Interval Scheduling

Input: n jobs (s,f,v.)

Output: A schedule S s.t. no two jobs in S have a conflict
Goal: max ;. v

iins V]

Assume: jobs are sorted by their finish time



Couple more definitions

p(j) = largest i < s.t. i does not conflict with |
° @

= 0 if no such i exists

OPT(j) = optimal value on instance 1,..,]



Property of OPT

F

OPT(j) = max { Y 1— OPT( p(j) ), OPT(j-1) }

Given o
how can one figure out if

in optimal solution or not?







A recursive algorithm

Proof of
correctness by
induction on

Compute-Opt(j)

OPT(j) = max{v,+ OPT(p(j) ), OPT(j-1) }



Exponential Running Time

T

T

L
I

Only 5 OPT
values!

OPT(3)
Formal

proof: Ex.

— OPT(1)







Using Memory to be smarter

P/ow (a,n) \

// n_is even and = 2

return Pow(a,n/2) * Pow(a, n/2)

< 4

O(n) as we recompute!

Pow (a,n) \

/I nis even and = 2
t= Pow(a,n/2)

return t * t

O(log n) as we compute only once




How many distinct OPT values?



A recursive algorithm

M-Compute-Opt(j) M-Compute-Opt( )
= OPT( )

Run time = O(# recursive calls)



Bounding # recursions

M-Compute-Opt(j)

overall

Whenever a recursive call is made an
value is assigned

At most values of can be assigned







Property of OPT

OPT(j) = max { v; + OPT( p(j) ), OPT(j-1) }

Given

one can compute




Recursion+ memory = lteration

lteratively compute the OPT(j) values

Iterative-Compute-Opt







Reading Assighment

Sec 6.1, 6.2 of [KT]




When to use Dynamic Prograrrlming

1]
‘ l n/
'. !‘.* ) d‘.

-

N,

: u|_t\1

There are polynomially many sub-problems f
‘\ !

Richard Bellman

Optimal solution can be computed from solutions to sub-problems

There is an ordering among sub-problem that allows for iterative solution



