
 1 AdimtyltionRoblemIntervaShedulig

Courant is running low on classrooms So we want
to maximize theusageof each classroom Say for a
given classroom here's a list of courses we can
schedule

1

8AM 4pm

Input ListofIntervals S I In
where Ii si.fi

Goal Find S ES of non intersecting intervals
oflargestsize 151

DP
Subprotters DP ti.j is the optimal solutionfor

intervals startingafter fi and endingbefore
Sj Imaginefor so and Sati 0

Guess which activity is selected



Recurrence We can only select In it
sk.fr Etfi Sj and if Ir is

selected the solution will be
DPE i KITDPEk j I

g.EE IIEKEnsgSn fr
Mewant to take the max of allpossiblek's
So the recurrence is

DPE j Max DPii k DP EkitiKEIL in
si ES fr EttiSj

Runtime memo bottomup
subproblem 064

time subproblem On
On runtime



Improved DP Sort activitiesby finish time
and then decidewhether to include
the last interval

Subproblene DPEf The optimal solution for
intervals II i Ii

Guess whether we take interval Ii
Ramond

ppg max ppti D HDPEti
ki is the last interval
that finishesbefore Si

Memobottomup
subproblems 0 n

time subproblem 0Clog n needto compute
ki

PPRuntime Onlogn
Plussortingatthebegining



Greedy

Pick shortest Interval X

Pick activity that intersects the least
kinda it intersectswith 0 then sure

Pickactivity w earliest starty time

LI LI LI LI

Pickactivity w earliest finish time

E EL
The For any list of intervals S exists an

optimal solution that includes the activity
that ends first I



Proof Take any optimal solution forS

if it includes It we'redone
if it does not contain I let I be
the first interval in the solution

EY
Solution 4 4

Notice that It ends before I so I
won't intersect with other intervals in the
solution So if we replace I with It then
we get anothervalid solution that is optimal
hesitate

Pseudo Code Assume input sortedby finishtime

1 Curt fin 0
RuntimeOn2 For it to n

If Si curr fin
10align if we3
count in sorting4 Print i

5 curr fin fi


