
Algorithms

Greedy
algorithms



Recap
Tt⑤ - due in 1 week

↳ Don 't forgetgroups!
-
- -

- No coffee hours today -
Son

- Make up
offa how :

Friday (9/25) at Iom
(still Tuesday -Friday
as usual .)

- Reading as usual yd
gradefsefh.ae ( finally ! !) been

- New zoom SHH coming
. .
.



Dynam.cprogramingvsGreedypyn.pro: try all possibilities
↳ but intelligently !

In greedy algorithms , weavoid building allpossibilities .

-

How?
- some part of the
problem's structure lets
us pick a local
" best " and have it
lead to a g#¥st .

But - be careful !#
Students often design a

greedy strategy , butdon't check that it
yields the best global
one .



ovoaligreedyfkaakspr-ofy.ttassume optimal is different
than greedy

• Find the " first " place theydiffer .

• Argue that we can exchange
the two without makingoptimal .

→ there is no
" first place

"

where they must differ,so greedy in fact isan optimal solution .

Note: There maybe many
solutions .

We're finding one .



First example in the book :

storing flees on tape .

(seemed to make sense?)
Input : n flees

,
each with

a length a #times
it will be accessed :

→ LEI n] -
'

FEI . . n]
length frequency

Goal : Minimize access bae :

harddr.ve#
ries Etat '

. . .

T T T
F : lo 5 1

Output: order to store;D



How to be greedy ?
(Not immediately clear

!)

Try smallest first :X

c.
7¥72jobs E::}

②a÷me¥:i÷÷.frequent
Try instant first : X

i Iiithighest
toy
- soot

counterexample



Lemmy: sort by
* will 'ge# SETI! -

with

PI :

suppose-sortv-%7E.LKgreat ¥IEE#FGIh
a ti

, e ¥17 °

Suppose this is not optimal .
What does that mean?
opt must be different⇒
Some peI←mI¥ be swapped
→

"t¥¥¥



Probe : Interval Scheduling
Given a set of events

'

intervals with a started tame)
,select as many as possible

en ]
spafaFs¥E*
O

•
00
O

Tnote: not thegreedy
More formally :
Two arrays
sa . an] : start time
FA . . n] : end times

Goa A subset XEEI .on} as

big as possibles.t.V-i.jEX.gfsit.ESED ←store:p a-SED



How would we formalize a
dynamic programing approach ?
Recursive structure :

class is either in or

out
.

Look at class I, retry
both E3

tuna X) :
cnudude 1¥
→

& recuse on classes

that don't overlap
not include→
funds, F, X )

choose best * return

↳ us style



Intuition for greedy :

consider what might be
a good first one to
choose

.

ideas? G
break them)

-smallest class

⇐⑤X
- choose one that
T doesn't't overlap many ??. .

Zone back . . .

- choose
'

earliest class
TTX



Key intuition
b'84%2%99*3

more things in !

Soft
,
-bys¥akgy :

i AM
,#s why ?

?

µ
'RE

go.to.÷i¥am¥a
The code :
= ←ocnlogn)

:*:¥E⇒



Picture :

no

e



Correctness- .

Why does this work?

Note : No longer trying allpossibilities or relyingon optimal substructure !
So we need to be verycareful on our proofs .

(clearly , intuition can be
wrong ! )



Lemmy: We may assume the

fate.IE?asssdEekfheah.nstusdes]
PI : fopt's first,Amash
aint : : .

smallest finish the

tf opt (o) is different,
then F of opt's first
element is bigger

{g. , .
.
. g.*) -¥¥iEessnF¥¥E

"

T.is#dsgoFIEEog7ega
-
-Da



Thin : The greedy scheduleis optimal . ( tied)
PI : Suppose not.
Then Fan optimal schedule
that has more intervals
than the greedy one .

Consider first time theydiffer :f:
Oi # go.

but

Oj wljci is =gj
use prau

lemma

no
doors! Fair }%.EE?sq.doFEoi3

soswap .



Next time :
Huffman codes a stable
tmall.gs . T


