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Topic 18 Variations on local Search
Wednesday May 4

Announcements
Mon May 9

HW 5 due the last day of class 1159pm
Final will be takehome due Mon May

16 11 59pm

1 Variable Neighborhood Search

Idea Define different lands of tweaks
different neighborhoods
n

tggNdg
Often the case
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Bright a current solution

Pick se N lx randomly s could be better
or worse

Perform H C on s to s H C N tweaks
or something
else

Else
Pick se Nlt randomly
Perform H C on s to get s

set as and start over

Else
Pick SeNz t and so on

So we need
A neighborhood structure
A H C tweak could re use N or

could use something
else











































































EI Knapsack
Neeli pick k randan items

to remove

H C add I item back in randomly
if it doesn't violate constr

OR
H C add a random item

and maybe remove an

item as well

You could also try a certain ubud
multiple times before moving up to
the next ones

EI From Metaheuristics From Design to
Implementation by Talbi
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EI TSP
Previous tweak pick two cities reverse
the path in between

gangster.iq
I



Another way to kind of phrase this
delete two random edges then reconnect
the tour in the cheapest way that
is still one big cycle

II HI Ii Its
not valid orig tour reverse a

block

Another name for this is 2 opt
9

of edges
deleted

More generally k opt
Delete k random edges and reconnect
in the cheapest valid way possible
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15 ways to reconnect

isi ÉI is I D ife

ii III I p 91 iiiEe Ee Ee

II t.to iii ise

Why 15
15

É E

2k 1 2k 3 5 3 1 2k J



8 dots 7 5 3 1 105

2 28

15 total reconnecting only 8 valid

For things like H C and SA 3 opt
is considered the best

VaIE
neighborhoods

Nila Nala Nda
Pick S

N I I dz r nd

while True
i attempts

Pick SEN Cx
If sis better than x

s
Repeat

É'attemptsPick se NCH
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Repeat

Repeat for n Nz and so on


