
Weighted Interval Scheduling

Input : n intervals
. (Si , fi ) start-finish time

each job i now has a value Vi

Output : A set S of non-overlapping intervals

sit . -⇐ Vi is maximized
.

( Interval scheduling in Lecture 17 is a special case where 4=1)
5

Attempt . . pick the most valuable intervals first . X me

here

Attempt : pick the shortest interval first X 4 4

least - conflict X
( see Lecture 17 for counter examples) .

A dynamic programming solution .

Fix an optimal solution 0 .

Either the n-th interval is in O
,
or ie is not in 0

.

(Assume the intervals are sorted by fi in ascending order)
Index

z Case I .. 26 & O.

Example :
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> we can convert this into an algorithm .



Let OPTJ to denote the maximum total value one could

get by picking a set of non- overlapping intervals

from the first j intervals
.

Final answer = OPTN

OPTJ = Max ( OPTJ-1 , Vj t OPT ; )
↳ i is the largest index se

Ii and Ij do not overlap .

Opto = O Index
2

OPT
,
= 2 1 :
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,
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,
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,
t 4) = 6 3 :
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,
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opts = Max (OpTic
, Etz)

= 8 5 :

OPTG = max (OPT- ,
OPT, -11) = 8 6 :

I

→

- marks the bigger term .

Final answer = 8 .

We can backtrack (depending on which term is larger in maxf , . ))

to find the set of intervals
.

OPTG → OPTS → OPT, t 2 → (OPT, -14) -12 → 2. t 4+2

b b b
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