
















































DIVIDE CONQUER CLOSEST POINTS

LearningGols
Analyze runtime of DIC alg D C1

Create a DIC alg D8 C 2

Benchmark algorithm with brute force easier problem
Build Intuition with easier problem
Analyze ethics of alg using ethical matrix Eth 1

Announcements
CS Seminar Fri 12 20 75 Shannon 102 J Term research

Exam 20 min DCI DC2 No cheat sheet

Ethical matrix correctness



Name

CS302 - Short In-Class Exam

Put your answers entirely in the boxes corresponding to that question. If you
need additional space, put a note within the corresponding box saying that the work contin-
ues on scratch paper, and clearly label any additional pages you submit with the problem
number and your name.

This exam should be completed on your own.

Please write and sign the honor code in the box. (I have neither given nor received unau-
thorized aid on this assessment.)

Possibly helpful:

The tree formula is as follows. If

T (n) =

{
O(1) if n → c

aT (n/b) +O(nd) else
(1)

for constants a, b, c, and d, read o! the values for a, b, and d from your recurrence relation,
and use the following expressions to determine the big-Oh behavior of T :

T (n) =






O(nd logb n) if a = b
d

O(nd) if a < b
d

O(nlogb a) if a > b
d

(2)

1
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Warm Ups

What are the meanings of Fairness
Informed

Well Being Autonomy Justice e 0
Harm Benefit choice

Why can we replace O ulogn with O n e

And what should be 2 1 9 2
01

on 0 n 0 n

Ethical Matrix correctness Used in practice

When finished



















































Warm Up

3011 Review Run Recurrence

7 Why Brute Force

0 9101 1 0 n

Rule fr base case number e.g ne
Valid Divide

4 4

Which is better in pseudocode n 3

All n or Afo n I
na

n 1 X



















































Warm Up Problems
and

Which is better in pseudocode
A X 10 B 1 10

if X 5 then do if X 5

1

What is the big Oh of 10 2 5 3

logox
A O X B 01

3 0 x logox x gx
When do you use TC to characterize runtime of a
line of pseudocode
why is final result of tree formula Of

ow Problems where brute force runtime sophisticated runtime
You've heard their name



















































Can you prove you've found
most efficient alg

Devices

Syllabus Q's






























A Little More About Me
1 13 1 11

12 4



















































YI.EE I ts Fine
IP n

is
Output Distance b t 2 closest points

d pipe NEED

Applications air traffic control
robotics
stereo 3D

T.fihisIIh iauya mathematical object
But once it gets implemented for a particular task has ethical implications



















































ftp ta.Pg
g pnisticated algorithm try to benchmark

Want better than Brute Force

Can't do better than 1 D

Input P Dsolit E.org 7
zoRunPime

BruteForce2D P kheckeverypairp
fEf

0 n3

h.iq
10Hn 1 o n

for jeitt to n O n

1 if dist pi p min then min dist pi pi oc
0 n

0 ʰ

return min 0 i

ClosestPts ID P For loop
2 Sort P o nlogn

o nlogn

Mine 011 FIiton.cc

1 if dist pi pit min then min dist pi piti o i o n

return min 0 i

1 90 05302 groups



















































DC CP ID P Divide Conquer II DEC 12

B C
L R

If 443

_mBrteforeP
Sort P
MINI DC CP ID PCI LET
minz DC CP ID P LEJ 1 n
min P LESH PELES
return min Mint Minz Min

Pwhen too small to divide further

How solve whole problem if can solve parts



















































F s of pts should trigger base case

A 0 B EI c 12 P

t.co l



















































DC CP DLP Divide Conquer Runtime

FÉn 3

HBrtef P.io nlognSort P
Min1 DC CP ID P I LEJ3 T E 01
mine DC CP ID P LESH n T E O 1
min P LESH P LES 011 no constant
return min mint minz Mins 0 1

ndfnlogn

Tin
t

tO gn ifn 4

9 2 b 2 3 d te nlogn O n'te

E 10
10 E is any consta

ESO



















































Strategy to improve runtime
1 find slow parts in recursive call
2 Remove from recursion or improve

Pesort P

return DC CP ID presort P

DC CP ID presort P

FÉn 3 Nooooo_mBrteforeP e

Sort
Mins DC CP ID PCI LET
minz DC CP ID P LESH n

min P LESH PELES
return min Mini Minz Min
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Ethical Matrix O Neil Gunn WanAirTraffic
Control Harm Choice Unfair treatmen

Informed
enough to meaningfully

of differentimprovementz
Benefit subgroups

take responsibility
fr interaction

choice

Stakeholders Well Being Autonomy Justice

Passengers FlightTimes No choice if most

safety choice to Fly's
Tcommercial
private

AiresfricesPiere of Mind

Manufacturers CrowdedTraffic

Pilots
Insurance Cos

Shareholders

ATC



























Airport
Employees

Ppl live
near airports

Tourism Economies

Tourism Companies

ii
Environment

Ethical matrix does not tell you what to do

Tool for thinking about consequences both and


