
Greedy Algorithms .
e-

Interval scheduling :
-

Input : n intervals (Si , fi )

story : only I classroom .

schedule as many classes as possible w/o conflicts .

If Csi .fi ) and Csjifj) do not overlap ,
there is no conflict between them

.

Output : the maximum number of intervals that we can

schedule without conflict .

Example 2 : ( i , 8 ) (2,3 ) (4.5 ) (6,7 )
.
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Example 2 : ( 1,5) (6,10) , (4,7) .
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Greedy : decide on a simple rule that selects the first
-

interval and include it in the final solution
.

I
Remove all intervals that conflict with the chosen

① Choose an interval that starts the earliest?wa ' '

This is not optimal (see Example 2) .

② Choose a shortest interval .

This is not optimal ( see Example 2) .
③ Choose an interval with the fewest number of conflicts

.

This is not optimal (see Example 3?

④ Choose an interval that finishes the earliest
.

( break ties arbitrarily) .



Correctness :

Ie output a compatible set of intervals .

✓

- we output an optimal solution
.

Idea : compare the algorithm 's solution with

some optimal solution
.

proof : Fix an input .
-

Let IAI =k be the set of interval chosen by GREEDY.

Let 10km > k be an optimal solution
.

A- = ( ie ,
iz
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} Ordered from Kfc to right .
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Base case : f-Ci , > sfcj ,)
Inductive step : suppose flirt ) Efcjr- D .

Then f-Cir ) Efcjr) .

A : - a . . . r .
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This impossible because

O : try
a . . . -
1-a re GREEDY can pick the
Jr- i jr interval Jr

.

Consequently , f-Cie) E fcjk) . ⇒ Contradict that IAKK
.

Because GREEDY can

pick jktl
.

Implementation and Runtime (n intervals)
.

f
:

②Lnlogn ) sort all intervals by finishing time (early to late)
.

( In the sorted list) :

current
- finish = - as . . A=0 .

For i = I to h Overall runtime

if ( current- finish E Si )Ocn)
= Qcnlogn)

.

Add i to A
:

current- finish =
"

fi ;
End if

End for .

Return A
.


