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1- Local Search 2- Move
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1- Tabu List 2- STM: Short Term Memory
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1- Tabu List
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*

*Heuristic procedure

Generate Initialize
initial solution memory
structures

*Tabu restrictions
«Candidate lists

*Aspiration criteria
*Elite solutions

N

Construct modified

Yes

Stop

No

neighborhood

Modified choice rules
for diversification or
intensification

Select best
neighbor

l

Execute specialized

*Restarting

More iterations?

Update memory
structures

Short and
long term
memory

«Strategic oscillation
+Path re-linking

procedures

Update best solution
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1- Encoding 2- Neighborhood of Candidate Moves  3- Aspiration Criteria
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N*(s, k)=N(s, k)°Tabulist

1- Candidate Set




TS izl (gl p 9

Set Aspiration-Criteria; Tabulist={ }; TabuTenure=TT; k=1;
Choose an initial solution s€S
S=s
Repeat
Generate N(s, k) & N(s)

Evaluate each sEN(s, k)

Modify the neighborhood N*(s, k)=N(s, k)@TabuLis’r
If the Aspiration-Criterion is met then
Choose the best solution s"EN(s, k)
Else
Choose the best solution s"EN*(s, k)
End If
Move to s=s”
If solution s is better than $then $=s
Update the Tabulist based on TT
k=k+1
Until stopping condition is met
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1- Imitial Solution  2- Random  3- Constructive
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1- Search Flexibility 2- Tabu Activation Rule
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B

C

E

Positions 1

2

3

4

)

) Jbo

Tabu Activation Rule: move (B & *) is tabu
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- Tabu move
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Elements| A B C D |E

Positions 1 2 3 4 5

Tabu Activation Rule: move (B & *) is tabu if B moves to position 2
or earlier
4B i85 4h bul>B B

ol § gton OT 5L b 31 L5 OIS

- Tabu move
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Elements| A B C D |E

Positions 1 2 3 4 5

Tabu Activation Rule: move (B & D) is tabu
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1- Global Best 2- Recent Best 3- Region Best 4- Intensification  5- Diversification
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1- Tabu Tenure
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1- Tabu Tenure
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Simulated Annealing
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1- Permutation
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Current solution

I1= |4

5

6

-

Move operator

Swap queens 2 and 6

1- Pairwise Swap
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Iteration - O

L
Current solution 1 292 8 4 5 6 7

415 3 6 7 1 2 1
2
2345 67 Swap Value 3 Q
1 17 -2 4
2 94 2 5
3 2.6 -2 b
4 0 7
5 6 -
Tabu 5 \.d:..))j.é-j slows = 4
Memory 6 15 1

Top 5 (of 21) Candidates




Iteration - 1

]
Current solution 1 29 3 4 5 6 7

253 6 71 4 1 Qr
2 [
2 3 45 6 7 Swap Value 3 Q
1 3 24 -1 4
2 16 0 5
= . 2 5 0 2 Q
7
1 2 1 ]
Labu g oy o dlow = 2
Memory 6 1 3 1 =

Top 5 (of 20) Candidates




Iteration - 2
I

Current solution

51714

2.6 3

2345 67

Tabu
Memory

5

2

Swap Value

1 3 0

1 7 1 Tabu
2 4 1 Tabu
45 1

6 7 1

Top 5 (of 19) Candidates

N O G s 0 DN =

1 2 3 45 6 7

Q

Q

Q

Uw)j_é-j slaw =1




Iteration - 3

N
Current solution |

234567
36 25 71 4 1 —
2 Q
23 45 67 Swap Value 3 Q«
1 3 | 1 3 0 Tabu 4 Q
2 2 17 0 Tabu 5
. = 517111 6 1Q
7
Tab 5 6 7 1 Q
i \.am)};j slaws =1
Memory 6 1 2 2

Top 5 (of 18) Candidates




Iteration - 4

L
Current solution 1 9 8 4 5 6 7

36 2541 7 1 Q
2 Q

23 45 6 7 Swap Value 3
1 2 417 -1 4

2 1 5 7 -1 Tabu 0 <

J 15 0 6 1Q
4 7 >
2 5 0 Q

Tabu 5 3 st shus = 9
Memory 6 2 4 2 | Tabu A

Top 5 (of 18) Candidates




Iteration - 5

Current solution 1 9345 67
362 7 41 5 * Satisfies Aspiration Criterion 1 Q
2 Q
2 3 45 6 7 Swap Value 3
1 | 1 3 -1 “Tabu ¢4 > Q
2 16 0 5 Q
3
5 7 0 Tabu 61Q
4 g 5 6 1 z Qr
Labu > £ \.am)};j slows = 1
Memory 6 17 2

Top 5 (of 18) Candidates




Iteration - 6

N
Current solution

1 2 345 6 7

2.6 37 41 5 1 Q:
2 Q

2 3 4 5 6 7 3 —Q
1 4 Q

2 5 Q

3 6 1Q
4 2 7 Q
Tabu 5 |
(o355 slass = 0

Memory 6 2057 2

Search Terminates
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Iteration 1

Cost—_50+200 constraint Add | Delete Cost

penalties) BE CE | 75+200=275
BE AC 70+200=270
BE AB 60+100=160
CD AD 60+100=160
CD AC 65+300=365
DE CE 85+100=185
DE AC 80+100=180
DE AD 75+0=75

New cost = 75 (iteration 2)
( local optimum)

Constraints 1: Link AD can be included only if link DE also is included. (penalty:100)
Constraints 2: At most one of the three links — AD, CD, and AB — can be included.

(Penalty of 100 if selected two of the three, 200 if all three are selected.)




Tﬁhll |Iﬁi DE Add Delete Cost

Iteration 2 Cost=75 AD DE* Tabu move
AD CE 85+100=185
AD AC 80+100=180

= BE CE 100+0=100

*~.30 f BE AC 95+0=95

BE AB 85+0=85

10 5

(©) @ CD DE* 60+100=160
CD CE 95+100=195

mabu

* A tabu move will be considered only if it
would result in a better solution than the
best trial solution found previously
(Aspiration Condition)

Constraints 1: Link AD can be incIud&?'&ﬁﬁ?rﬁ?ﬁﬁi?\ﬁﬁlf%go:iéﬁ'ncﬁﬁgee dﬁgﬂ%\ﬂ@t'w

Constraints 2: At most one of the three links — AD, CD, and AB — can be included.

(Penalty of 100 if selected two of the three, 200 if all three are selected.)




Tabu list: DE & BE Add Delete Cost
[
Iteration 3 AB BE* Tabu move
Cost=85 AB CE 100+0=100
e T AB AC 95+0=95
abu
20.- 30 / AD DE* 60+100=160
AD CE 95+0=95
10 5
@ @ 5 AD AC 90+0=90
25 1 Ad CD DE* 70+0=70
15\\@ 40 | Tabu cD CE 105+0=105
Delete * A tabu move will be considered only if it

would result in a better solution than the
best trial solution found previously
(Aspiration Condition)

Iteration 4 new cost = 70 Override tabu status

Constraints 1: Link AD can be included only if link DE also is included. (penalty:100)
Constraints 2: At most one of the three links — AD, CD, and AB — can be included.
(Penalty of 100 if selected two of the three, 200 if all three are selected.)




Optimal Solution

Cost = 70

Additional iterations only
find
inferior solutions
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