
Scheduling to minimize lateness
. ti : length of job i
- n

Input : (ti ) ,= ,
(di )i= ,

di : deadline of job i .

Example : ti -_ I 42=2 to =3
.

d
, =3 dz=3 d3=6

.

Etty.TT fi -_ finish time of job i .

Jobs are done at time fit fz=3 fz=6 .

Output . A schedule that minimize the maximum lateness
.

if fiedi[ = miaxli b- = {fi- di ow
.

Example 1 : -4=1 d , -_ too If we schedule shorter

42=10 dz -_ 10 . jobs first ,
it may

OPT -42 , I) .

L =D
.

not be optimal .

Example 2 : -4=1 d , = 2 Slade -4 .
Slack time : di - ti

.

teco dz = 10 . slack -_o
. If we schedule jobs

OPT -11,2) L =/ with smallest slack first
,

f , =L f-2=11 it may not be optimal .

OPT = ( 2cL)( f , -_ It fz -_ to L -_ 9.)
Greedy Rule schedule the job with earliest deadline first .

-
"

( breaking ties arbitrarily)
.

Implementation : ⑦ (n log n) .

( see page 127-128 of textbook).

The bottleneck is in sorting the jobs by their
deadlines

.

Correctness :
-

Claim :(4.7) :
There is an optimal schedule with no idle time .

In Example 2
,

↳IExI Leo
,

eliminating the idle time

can only make fi smaller.

Theorem 64.19) , There is an optimal schedule with no inversions
.

Proof : Take any optimal solution 0
. C O has no idle time

.

If O F GREEDY
.

then there exist an inversion
.

(see next page)



Inversion in this problem means

job i is scheduled before job j , ( Siess)
but job i is due after job i C di > dj )

O : . . . Job i Job j - r - Si = Start time of
q f %

,

s job i in O

dj di
ti
fi 55 fi -_ finish time

4- = lateness

I swap i and j L = miaxli .

-0 e. a Job 5 Job i sT= start time of
Intuitively , job i in O '

both Ti and TJ dj di I.
Ti

E ti
,
IT

,
I

are shorter than lj .

Lemmy .

.
I s L ( If

0 is optimal ,

PIF : f. - I ** ijthen
E must be optimal)

I
lie -_ Te ttkticj

SISSI = fj ⇒ I -_ SI - dj Efj - dj -_ lj

djs di ⇒ IT -_ fi - di -- fj - dis

fj-dj-ej-I-maxcli.E.hn#agtI)EmaxCej.F+aigeI)

= maxcej.FI?flk)
⇐ max Cli

, I , Ff? lk) =L .


