



































































Scientificcomputings Jan 24 2025
Announcements

Office Hours Mondays Fridays 9 30 10 30

HW 1 assigned Cudahy 307

On D2L Dropbox
Due Friday Jan 31

Acceptable Sources Online searches for how to

do things in Python cite
Unacceptable Searching for the questions

AI Tools
today

Greedy Algorithms






































































Ex Giving change How does a cashier

give change Suppose you owe 3.27 and pay
with 20 They start giving you bills and coins

from largest to smallest

20 3.27 16.73

0 4 201 010 of 0010
1 1 1 2 2 3

6.73 1.737 0.23 0.03 0

0.73

10,415,411,205,213,31T
10 items






































































This is a greedy algorithm

At every step the cashier gives you the
largest possible bill

Is the cashier's algorithm optffh.lt of things

yes for US denominations

what are some other versions of optimal






































































Theoremi For the US currency denominations listed
the cashier's algorithm is optimal

Proof To simplify things let's just assume the
denominations 1 5 10 25 cents Suppose we

are making cents

Lemma The optimal solution will have 4 P

Proof If it had 25 Ps we could replace with
a nickel






































































Lemmi The optimal solution will have EI N

same proof

Lemma The optimal

solfon
will have N D 2

Proof 2N bad because
IN 2D bad Q

FD bad IN IQ






































































Main proof by induction

caUwith 0 coins Optimal
Now assume we're making
Casel 45 pennies only option

Case 2 51 40 must have I N far else YP

IN ErMlby ind

Case 3 10 225 must have ID or else UP
or IN

IDt
hptEbby.no






































































Case 4 25 must have IQ or else 74 P

or I N

or IN 2D

or 3D

Why The best you can do without a

quarter is 4P IN ID or 4P 2D

so IQ

and B

To include dollar denominations more cases

are needed






































































Q Is the cashier's algorithm optimal for any
set of denominations






































































Ex US Postage Denominations

1,213,501020,35 36 55,650,15 95 100 120,200 500 795
1000,2632

724 optimal 364 364 12J

greedy 654 54 24 1B






































































Ex US Postage Denominations

1 2,3 5 10 20,35 36 55 65 75 95 100 120 200 500 795
1000 2635

To make 724 greedy solution 65 5 2

optimal solution 36 36
Greedy Optimal






































































Throughout this course we're going to learn
about a catalog of problems that model
all kinds of real world problems you might face






































































Problem Interval Scheduling Algorithm Design by
FeinbergTardos

Suppose you are in charge of a conference

room that a lot of people want to use to
hold meetings A bunch of people tell you the
times they want to book the room for and

your goal is to
accommodate as many groups as

possible

Optimal Accepting as many as

possible






































































10 30am 11 15amtoEI
9 50am 11 00am 11 50am

9 30am 1030am 11 30am 12 15pm
9 45am 10 15am 11 35am 12 10pm
9 50am 10 30am 11 40am 12 20 pm
10 00am 10 50am 12 00pm 12 30pm

What is the largest of meetings you can book

I
tee

19
E






































































Formal setup 2 tuple x y
requests

each request has a start time and a

finish time real numbers with Siefid
Goal find a maximal size subet of overlapping

requests

Two requests Si fi and Sj fj
c

overlap if Assumesj.IS
fit when

Si
H
Sj






































































Si fi Sj fj

when do they overlap

when do they not overlap

fi sj

fi4

f.my

g a p a ppm






































































Formal setup
n requests
each request has a start time so and a

finish time fi real numbers with sicfi
Goal find a maximal size subset of nonoverlapping

requests

Two requests Si fi and Sj fj
overlap if

S Cfi and si f




















































































































































































































































































































































































































































































































































































































































































































