



































































Scientificcomputings
Feb10,202IAnnouncements

HW 2 due Mar Feb 17

Office hours this Enday are rescheduled to 2pm 3pm

NextMonday no in person lecture and no office hours

Today Effetors
Homework 1 Solutions Mont Fri

Search Spaces and Brute Force 930am 1030am

Cudahy 307



The search space of a problem is the set of
all possiblethings that may or may not

satify your constraints and that all have some

score that you want to minimize or maximize

The next few lectures are focused on ways
to actually check the entire search space
to find the optimal solution

guaranteed



The most obvious way to do this is brute
force generate every single element of the
search Tate checkwhethritsatisfies
themstraints and if so what its score is



Ext Weighted Interval Scheduling
3 requests

ws
we

Search space all subsets of W wi W3

candidate satifies constraints score

0

Wi 3

we 6
w 2

Wine optimal
wi.ws 5
we.ws X 8 irrelevant
were.ws X 11 irrelevant



Fact There are 2 subsets of a set
of size n



n
of Requests

Psepleft of requests this
b 0

for each subset r of R loops 2ⁿ times
if r is valid validity check takes O n

s score r
scoring takes O n

if s b 011
b s

tot t _2

pf
fjf

return b

O 2 n 2



Knapsacks Same situation n items
Search space all subsets of those n

items
size is 2 again



E.TT
ClosestPaire Input n points in the xy plane

Goal Find the closest pair normal Euclidean
distance

Search space all unordered pairs of points
o

pi Pz P2 pi



Suppose our points are pi paps Pu

The searchspace is pi.pe pips papy Raps

papy ps py 6 pairs
nCz

In general it's the binomial coefficient E
n choose 2 which is the of ways of

picking 2 things out of n

2 En En 0 n

ignores multiples

and vanishing terms

Quadratic not Exponential



It may seem surprising but this can actually be
done in O n logins time so without checking
every
pairfftlecture

slightly slower
than Ocn

much faster than 0 n2



GPU Problem from HW2

Thatreallyiseachconfiguration you're checking
made up of You have 60 transaction slots
and you need to assign a person to each
of them How many possibilities
Slot 1 n people order matters
Slot 2 n 1 people
Slot 3 n 2 people

Slot 60 n 59 people


