
Algorithms - Spring 25

Greedy Algs :
File Access

Scheduling
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-

-Wednesday office hours -pur

(plus usual TA times)



hamicProgramming vs Greedy
Dyn . protyallpossiblea
In

greedyalgorithms,,

How?
Some part of the

problem's structure lets
us nick a local
"best") and have it[ lead to a global best.

But - be careful !

Studentsdesggreedydon't

yields the best global
one



Overallgreedy strategy :

C· Assume optimal is different
than greedy

· And the "first" place theydiffer-

· Argue that we can exchange
the two without making( optimal worse.

=>thereisno"
ready in fact isSo Goptimal solutiono



First example in the book :

Storing ites on tape.

Input : n files
,
each with

a length&times
-

it will be accessed :

22 ..n]]-
-

I

length Efregenay
Goal : Minimize accessThe ;

hard drive &
is:e.↳X

[[I] 192] [ f3] Ln]
-> T Hem3
P access

F[3] times

P + LE2]

costh -



order asIn
If equally likely : given

filek filen

file2 ↓ I↓

#1- ... I
1 ↑de3 Yo
0 L[I] LITTLE2]

cost to access file K:3k-11 [1]+ ([2]+-L[k-1 I 2[i]
#

If equally likely to
any

file :

ECostD=proboscout
k= 1 S

I (n) ·[i])



ECOSTD=(prob
ofdeHi

- k=

-
-
F

In
chance



Elles: We can re-order :
permutation Hl .. n]

location# (i)Is of filei

teDickin
cost to accessth one :

L(N(v) +L(()) ... LENC -1]]
k
I [L[]
= ]

And : how many times
do I

access it ? F[()]
Total : times

-



How to be greedy ?
(Not immediately clear !)

Try smallest first :
↓
length1engt2 no
D

200freq 2Pe Y Tzgeg
0 .1 +1200 2000 +20

=200 = 2

Try most fresent first :V

Greg.
2 4 frig 1 ↑

no
T

length / 2

2 .0 +
1

- 100 -

=100 10 +2 :1
=2X



-emma: Sort by Lis
I will get optionalchedule.
If : Suppose we sort :

(by YF)
#1! 11

=

& Vi,
Suppose thisotoptimal

.

What does that mean

⑳ opt mustnot
be in this

order



&

Well, opt must be different,
so 7 out of order par

·same p
-

LEFD]
Fa)

withas Flatt]
If opT ,

must beat our

"sorted" solution.

What if we swap
a t att ?
x
+h[]

Before:[i])Fla]
X

After (L[i]) · Flat] +

CFLETD)· F(a]



Pf (cont) = Fla]

T1-
Befre

After
Tif

Flur]
difference : -Before

X . F(a] + (x +L[c]) ·Flat
1[ x .F(a+D +(x+ L(a+1) ·F[a]↑after
)
T
↑ i

[c]+ar] + L[a]FEaTY
~ (FatiF[]+La+D]· F()

EFL[aY· FCar-L[atD · F[a]
O



order
So : algorithm ↓ Oy

this

· Calcutatey for all a

permute order of
· Sort,
jobs to match.

Runne: Onlogn)



↳roblem : Interval Scheduling
Given a set of events

He intervals, with a
start

and end tire)
,

select as

as possible so thatmany
2 overlap .

no
stil FI
,

It I S
2 I Als

J

6

o 9

D "T 3

12S Y (x[I]= 1) X(2)

More formally : X[I] intend
Two arrays S[XSID)
S[Ioon] S

of FEXCI]]F[loon] :

Goal : A subset&El .on] as
big as possibleStS[it]



How would we formalize a
dynamic programing approach ?

Recursive structure :

Consider job 1 :

take it
↳ add to X

recurse on 2.n

don't

recurse on
2 .
.h



Intuition for greedy :

Consider what migh,
choose.

Ideas ?
-

smallest
s
I

-

y
-



Keyintuition :

If itashes as early
as possible , we can fit
more things in !

so-strategy :

The code :



Picture :
-



Correctnes :

Why does this work?

Note : No longer trying allpossibilitesgreen, a

Soweneedtobe
Clearly , intuition can be

wrong ! )



Lenima We assume the- schedule includesoptimal
the class that finishes
first.

:

S



Mm : Thegreedysche e
#f : Suppose not.
Then Jan optimal schedule
that has more intervals
than the greedy one.

Consider first time theydiffer :

Greedy :

g, gz
... gi ... 9K

OPT : Of 02 .... Oi ... De

&


