Lecture 27/

CSE 331
Nov 5, 2021



Please have a face mask on

Masking requirement

Your face mask must cover
your nose and mouth

at all imes.

UR_requices all students, employees and visitors - regardless of their vaccination status ~ to wear face coverings
while inside campus buildings.
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Mon, Dec 6

Coding P2 due TODAY!
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Group formation instructions

Autolab group submission for CSE
331 Pro;ect

LOMNNG YOUr | 1) - FOUD ON Aoab
Follow instructions EXAC I L as they are stated
The mnstnux ' bolow are fo xHing Problem 1

I You wil have 19 repeat the Meuctons Delow for EACH coting AND refecton probiam on project on Autolad (winh e BOOeograe CRanget %0 T aCTuE [rolier)

Form your group on Autolab

Groups on Autoiab will NOT be auto alby croated
You wil have 10 formm 3 growp on Adtalab Dy yoursed (3 8 rougl Aast on for retractiors on how 13 go ot ha



Have fun @ UB Hacking!
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Questions/Comments?

F o
& :




Closest pairs of points

A
Input: n 2-D points P = {py,...,pn}; pi=(X;,Yi) o

° :
d(puy) = ( (X 2H{yiry)2)2 o /

Output: Points p and g that are closest




Dividing up P

First n/2 points according to the x-coord



Recursively find closest pairs

6 = min (blue, green)



An aside: maintain sorted lists

P, and P, are P sorted by x-coord and y-coord

Q, Q,, Ry, R, can be computed from P, and P, in O(n) time



An easy case

> 6

All “crossing” pairs have distance > &

6 = min (blue, green)

= FINTD B




Life is not so easy though

6 = min (blue, green)



Questions/Comments?

F o
& :




Euclid to the rescue (?)

d(pi,p;) = ( (xi-%;)2+(y;-y;)?) Y/

N - - - -

_x— - -
X

The distance is larger than the x or y-coord difference



Life is not so easy though

6 = min (blue, green)



All we have to do now

6 = min (blue, green)

Figure if a pair in S has distance < 6




The algorithm so far...

O(n log n) + T(n)
Input: n 2-D points P = {py,...,pn}; pi=(x;,vi)

Sort P to get P, and P,

T(<4)=c

Closest-Pair (P, P,) O(n log n)

If n < 4 then find closest point by brute-force
Q is first half of P, and R is the rest

T(n) = 2T(n/2) + cn

Compute Q,, Q, Ry and R,

(d0,91) = Closest-Pair (Q,, Q) O(n log n) overall

(ro,r1) = Closest-Pair (R,, R,)

& = min ( d(qge,q1), d(ro,r1) A
S = points (x,y) in Ps.t. [x—x*| <& m

—

return Closest-in-box (S, (qo,91), (ro,r1)) =




Rest of today’s agenda

Implement Closest-in-box in O(n) time



