
GreedyAlgorithm linformald.ee an alg that sequentially
contstructs a solution through a series of myopic short sighted

local not global not thinking about future decisions

T.SI E
Runtime easy to analyze

Frequently not optimal
When optimal hard to prove correct



ex n 3Scheduling time needed for task 1
t to

that n tasks
t.fif.f

timiiHnt

weight importance for each task

Idea Can only do one task at
a time must complete

a task before moving on

Qft Ordering of tasks 0 01,02 03 e.g 0 3 1,2

that minimizes

NWiio Objective Function
is a function where your
goal object is to maximize

or minimize its value Used

Application CPU scheduling in optimization problems
where goal is to optimize
something



What is the runtime of a brute force algorithm

A On B 0cm c o n D n n

Kent n tasks
weight importance for each task

Eft Ordering of tasks 0 01,02 03

that minimizes
A1owi4fY

e

AG
SIMO

MinA A time 0

For 5 permutations of 1,2 3 in For it 5

time time t i

A AG sum sum we time

If A mint Return sum

1 A min A



Objective functioncompletiontime

Is largewhen to Alo wilif
importantjobs
are delayed

Completion Time Cito time
when job i is

completed with ordering
5

ex TITII 0131112

start
C 3,1 2 5

ITTYITT.ttitttitfue c 13.1.59
3 112 2



G tgwarm upGrab
BagGreedyAlgorithmlinformald.ee an alg that sequentially
contstructs a solution through a series of myopic decisions

1 What is a greedy path finding alg on a grid Staffan
t.dk

1
o end

t.cq.cn i if

I
Calculate a score wi ti for each task

Schedule in order of highest score first

3Provide a counter example that does not always minimize Alt

create tasks calculate scores determine
schedule show not optimal

AG WiCi T

4 What might be a general ethical concern with our scheduling

problem applied to any domain



Counterexample
job job

t 3

We TI
score FX Witi

Greedy ordering 2,1 Other Ordering 112

tithes Ekiti
A W C Walz A W C Walz

2.8 1 3 19 2.5 1 8 18



One approach to designing greedy alg
Witti

create several reasonable scoringfunctions

N.tt

wi Lti
test try to create counterexamples

if no counter example try to prove correct

This Ordering jobs by decreasing value of wilt is optimal
for minimizing A G Wicilo if wilt are all distinct

Pf Exchange Argument Type of Pf by Contradiction

WLOG relabel so wilt waltz waltz so greedy ordering
is 0 1,2 3 n Assume for contradiction that 5 is not

optimal Then o that is optimal



Since o to there must be tasks by in That are next to

each other but out of order relative to J

Ot g b but boy

ex 0 3,112

What is b
y in this example

A b 1 B b 3 C b 2 D There is not
a unique

y 3 y I 9 3
big in this

example



Let 6
1
be the same sequence as o but with by

exchanged to be in the correct order

of y b
T 3 1 2

b y 0
1

1 3,2

What is A o A 0
1 Alo Emilio

time I

Pmffletter Tti ith job in ordering

Inertia on

A d WALK Wo G t

Wy
Tt Wb tty t

tI WHCytwaxyzt.ws E WyIftt t

Wbty Wytb



Let 6
1
be the same sequence as o but with by

exchanged to be in the correct order

of y b
T 3 1 2

b y 0
1

1 3,2

What is A o A 0
1 Alo Emilio

time I

Pmffletter Tti ith job in ordering

Inertia on

A d WALK Wo G t

Wy
Tt Wb tty t

tI WHCytwaxyzt.ws E WyIftt t

Wbty Wytb



A J A 0
1

Wbty Wyts Divide both sides by ty.tn

Al E leg Ig
But bay so WE leg so

A tÑ 0 and ty.tn 0 so

A Ot A 0
1

0 We said

A T was optimal so it must have the smallest A value

but now we've shown o has a smaller A value

a contradiction
Thus our assumption that r was notoptimal was incorrect and

5 must be optimal



Structure ofExchangeproof
1 Assume greedy strategy o is not optimal Yggy
2 There must exist an optimal strategy 5 5

3 Modify J by exchanging swapping 2 elements

4 Show 5
1
is better than o contradiction

What is the runtime of our greedy scheduling algorithm

A 04 B O n c O nlogu D O n

9
Schedule n

fc2

my

idwaewiti t.isfaiffiffiitiscT
are all distinct



Recall
A A 0

1

Wbty Wyts Divide both sides by ty.to

Al E leg Ig
But bay so w

leg so

A t0 0 and ty.tn 0 so

A Ot A 0
1

0 We said

A T was optimal so it must have the smallest A value

but now we've shown o has a smaller A value

a contradiction
Thus our assumption that r was notoptimal was incorrect and

5 must be optimal

Lose contradiction



Thy Ordering jobs by decreasing value of wilt is optimal
for minimizing A G Wicilo ifwiltiarealldist.in

Pfske tch Choose some relabelling of tasks so that

Wilt Walt Walt Walt

We call 5 61,2 3 n this greedy ordering Let J be any other

ordering We will show A o A o Since for every permution
A d 2ACT I must be optimal

1

ACH Alot A 0
1

Ago



What is the runtime of our greedy scheduling algorithm

A 04 B O n c O nlogu D O n

I
Algorithm has not changed
We don't do bubble sort we just
imagine doing bubblesort

in the proof




