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Greedy Algorithm The algorithm:
The fraction knapsack Problems Interval Partitioning"

Optimization Problem
·

Wr sort jobs in order of thcome

Greedy algorithm generates a solution
Sort jobs by finish time so that fists fu -

-> In ,

feasible/satisfying the constraines)
which are

- -

L
A , basts & S2

local optimal 7
*

maybe not global optimal Y ↓
sum of weighted values AlgorithmIs Sum of fractions of items

foris 1 to nIrrevocable (i. e. no Back tracking . Once a part of solution is

fraction knapsark : &X , ... Xn - 1 Sort intervals by starting times so that Ss32s .. -Sh
·generated .

It remains unchanged) if sj(start, time of jobj] last them :General Template : I & & 11 Classrooms
,As Avzj) , lasts fjb finish time of jobj)

Oh knapsac : Xo , X,& 30 , 13
.1. Soricing Based on some critition .

return A
2. Choose the optimal one at current Stage for 12 1 to :orithm :Alg

if becture i is compatible with some classroom Ki
Sort items so that ... "Verbue-per-pound"Greedy Algorithm may not beglobally optimal

"

Running time is dominated by cost of sorting Schedule becture : in classroom K
ws W

Example : Find the subset with maximum sum of non-adjacenc estements -Thnz = @bulogn > else :for i < I to mi

Algorithm : add a new classroom do+ 1
.Optimality : This algorithm is globaloptimal ! if WiSW then :

y
Xi < I

&

Schedule becture : in classroom do IS : = empty Seit

proof :

1 S 1 - Wi
While some elements remain in A: did+ 1

Let the else :Greedy Algorithm generated solution be G
Pick the largest Abil

Xi s wi (i . e . fill up the remaining spacesthe Optimal Solution is& Li . e .
with maximum # compatible jobs)5. append [A[i]2 return

delete Ati] and its neighbours Optimality :Assume : G is different from a

returnS
Running time : Anlogns I dominated by sortingG 2 i2, is , -

, in)
, &fine : Depth = the maximum number of intervals that exists air

SConsider a counter example (non-globaboptimal one
& = 2j . . ju , j .

-- - jm) Correctness &Optimality: Proof :

any
instant of time

A= 1 , 4 ,
6 , 43 algorithm > 8= 20063 ., sume) .

We assume [Wi, W
.

Since if I wis wo the algorithm is trivably optimalFind the largest r
, so that is = js ,

in = ja"- , in = jn Observation : " classroom needed Depth"Actual OptimalOne
Letgreedy solution G = (X1 1 X-r **, 8, . .

.. 8)
- S= 24 , 43 ,

sum = 8
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- if solution classroom needed = Depth↓
since [Wi < k

Interval Scheduling Consideroptimal solution
then the solution is optimal

& = Ly ., /2 ,
... . -

, yn) ↑
Proof of the optimality of the algorithm :Then consider another Solution &*

maining part of &
↓

&

finds subset with maxjobs · Let d = number of classroom opened by greedy algorithm↑ n+ 1 ---&*
j -

ja In &
N

note that : the reason why opened the d-th classroom :↓We can find two things : substituting jr+ with int
same

& jobs in &* is still compatible with each others is we needs to schedule a Lecture; , which is in compatibleBy definition of Greedy .

Xi, yo
This is always doable : since[ :Wi = Ij Youri . e

.
still no times comflicies with all d -1 other classroomsLet X = Xi -

yi30 P
the is always enough itemsSince By Greedy Definition, the finish time of jus ,

is Later than int,
which means at time Sj

1 starting time of lesturejsWe then do : D. Let yi
= Xi .@ remove a total weight of XT items to fill the gapsS-Greedy Template · from (yitc -- Yo > there are -1 bectures that are proceedingthe finish time of jr is equal to in
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1. Consider jobs

in some orders
=> There is enough space for in !

- depth-, a 5 depth : the maximum number of intervals that exists airAfter the modification :

Start, times ?

& &* is still optimal ,
Since jobs doesn't change .

any
instant of time IInterval 1. The total value is not decreasedlength :S

---
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Since weI add weight Xui items With Value-per-pound,
to &

# Conflicts ? Then
,
We can repeats the above process with<&* Since depths d by observation

& remove weight XWT items with valueo fromeUntil o becomes the sames as G !
- depish = d => Algorithm is optimal#

2. Choose the one which is compatible with the ones already taken
↓ Ej + Vj

& is optimal base on criterion at currenc stage
-> Proof finished ? G is also optimal asa Eit , wg

Since, the items is sorted based on Vi Running time :

The removed items have lesser orequal value compared to added items
.
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a min-heap to store classroomsUsingy
-

2. The total values cannot be larger & frin = fo Lie
, the earliest finishing time)

Since : O is already optimal &
7
"Extract-min frin: The modified & he') is stils optimal

=> whetherfmin
? SI

for 12 1 to :
VThen we do : Osa"

, repeat
the process

& if becture i is compatible with some classroom Ki

until b = G = G is also optimal" Schedule bectures : in classroom *

- = "Inserti
else :

add a new classroom do+ 1
.

Schedule becture : in classroom do I

did+ 1

"Inbere"

% Running time : n intervals each one with &blogu) time ,

=> Thus = @Lnlogna


