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Genetic Algorithm

1. Begin

2. t=0;

initialize P(t);

evaluate P(t);

while (recombination condition) {
recombination(t) to yield C(t);
evaluate C(t);
select P(t+1) from P(t), C(t);

. }/end of while

10. End.
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Tsetline Penalize(u) Algorithm Tsetline Reward(u) Algorithm
1.Begin 1. Begin

2. if (State(u)% N!=0) 2. if ((State(u)-1)% N 1=0)
3. inc(State(u)); 3. dec(State(u));
4. else{ 4. End.

5. bestMakespan=00;

6. for (U=1;U<=|VG|;U++){

7. create permutation 0 from O by swapping u and U;

8. if (FT(0" )<bestMakespan){

9. bestMakespan=FT(0");

10. bestNode=U;

11. t\\end of if

12. H\end of for

13. \\end of else

14. State(bestNode)=Action(bestNode)*N;
15. State(u)=Action(u)*N;

16. Swap(State(u),State(bestNode));
17.End.
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Krinsky Reward(u) Algorithm

1. Begin

2. State(u)=Action(u)-1)*N+1;
3. End.
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Krylov Reward(u) Algorithm
1. Begin

2. if (rnd() > 0.5)

3. if ((State(u)-1) % N !1=0){
4. dec(State(n));

5. Nend of if

6. else{

7. if (State(u) % N!=0)

8. inc(State(u));

9. else

10. Penalize(u);

11. }\\end of else

12. End.
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Oommen Reward(u) Algorithm
1. Begin

2. for (u=1;u<|VGl;u++){

3. if (State(u)-1)%N!=0)
4. dec(State(u));

5. H\end of for

6. End.
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Oommen Penalize(u) Algorithm
1.Begin
2. do{
for (u=1;u<|VG| ;u++){
if (State(u)%N!=0)
inc(State(u));
\\end of for
7. }while(at least one node appears in the boundary state);
8. bestMakespan=00;
9. for (u=1;u<|VG| ;u++){
10. Create permutation 0’ from & by swapping u and U
11. if (FT(O" )<bestMakespan){

[O8)

AN

12. bestMakespan=FT(J");
13. bestNode=U;
14. H\end of if

15.  }\\end of for

16. State(bestNode)=Action(bestNode)*N;
17. State(u)=Action(u)*N;

18. Swap(State(u),State(bestNode));

19. End.
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Algorithm GCLA (Graph Coloring using Learning Automata)
1. Begin
2.input  G: Graph
3. output S: anear optimal coloring for G
Generate an initial population, P, of randomly created coloring OMA for G
for (Generation = 1; Generation< Generation. No; Generation++)
for each (automaton, A in P)

Select an action, o; randomly

Apply relation 7-20 described in section 7-9-3-2 to reward or penalize o
9. if (rewarded and j < N) upgrade its state from ¢;; to ¢jj
10. else if (penalized and j > 1) downgrade its state from ¢;j1; to ¢;

11. else if (penalized and j = 1) swap the action a; with o; such that satisfy color a;
12. End.
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Procedure ACA(Assign Colors to Actions)
1. Begin

2. input N: Nodes

3. output A: Automata

4. for (i=1; i<= N ;it++)

5. assign 1ito oy

6. for (i=1; i<N/2; i++){

7. xl=random number

8. x2=random number }\\end of for
9. if (x1!=x2)

10. Swap (o, value with o)
11.End.
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= Graph Coloring using Learning Automata. E]|E|E|

Edge colors Murnber of colors in each epoch
11 Mode(1) color number is:2 Epoch=2-»minimume color nurmber=10 A
EioE; EiNEEEs \—1 Mode(2) color number is:1 Epoch=3-»minimume colar number=3
Murnber of Edges MNode(3) calor number is:2 Epoch=4-»minimurme calor number=8
Mode(4) color number is:3 Epoch=5->minimume colar number=7
Epoch 100 Mode(®) colar number is: Epoch=6-»minimurme color nurmber=7
Mode(B) color number is:0 Epoch=7-»minimurme color nurmber=6
temory Depth MNode(?) color number is: Epoch=8-»minimurme color nurmber=5
Mode(d) color number is:3 Epoch=3-»minimurme color nurmber=5
Population Size 100 MNode(9) color number is:3 Epoch=10->minimume color number=5
Maode(10) color number s Epoch=11-»minimume calar number=h
Maode(11) color numberis:2 Epoch=12->minimume calar number=4
Epoch=13-»minimume calar number=5
Get Graph Epoch=14-»minimume color number=4
Epoch=15-»minimume color number=4
Epoch=16-»minimurme color number=5
Generate Population Epoch=17->minimurme color number=4
Epoch=18->minimurne color number=4
Epoch=18->minimume color nurmbers4 &

o Finirmum colar numkber III
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Priority-Based Encoding Algorithm

1. Begin

2. input: number of processors m, number of tasks n
2. output: chromosome V(j )

for (j = 1; j<=n; j++)
v(j ) < m * j -random[0,m — 1];

for (i = 1;i<=|n/2 |; i+){

j <« random[1, n];

k « random[1, n];

if j # k)
9 swap (V(j ), v(k));
10. +\\end of for
11. output: chromosome V(j );
12. End.
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Priority-Based Decoding Algorithm (one task sequence growth)
1. Begin

2. input: number of tasks n, chromosome V(j ), the set of nodes §
3. output: task sequence TS

3. S «—2, TS 2

4, n<0,j0;

5. while (j £n) {

7. j* —arg max{v(j)lj € S };
8. S(—S\j*;

9. TS«TS U jx

10. je—]*

11. H\\end of while
12. output: task sequence TS;
13.End.
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Priority-Based Decoding Algorithm (assigning tasks to processors)
1. Begin
2. input: processing time P, , task sequence TS, chromosome V(j ), the communication delay 7 i

3. output: makespan f, schedule S

4. Pi—0,i=1,2,...,m;
5 t, —0,k=12,...,n
6. S« 0;

7. for(j=1;j<=n; j++¥

8 s TS;;

9 Pi «— v(s)%m;

11. if (assigned task Tj <T, )

12. it (P, = Py)

13. € < max{t; |j € pre(k)} +7;
14. t,— € + Py

15. S—SUS{P ;e +Pls

16. else €, <« max{{; [j € pre(k)};

17. t,— € + Py;

18. S—SUS, {p ;e +pPL

19. else €, <« max{t; |j € pre(k)};

20. to— € + Pys

21. S—SUS {P;e+Pls

22.  }\end of for
23. output: schedule S

24. makespan f «— max{t, ,k=1,2,...,n};
25. End.
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()
| s v (j) J° TS
0 | {1} v()=15 1 | S={1}
2 142,3,4,5) [v)=11,v(3) =144 =9,v(5) =17 5 |S={1,5}
1 | {2,3, 4} v(2)=11,v(3)=14,(4)=9 3 |S={1,53}
3| {2,4) v(2)=11,(4)=9 2 | S=1{1,53,2}
5 1{4,6,7} v4)=9,v(6)=5v(7)=3 4 S={1,5,3,2,4}
4 116,7,8} v(6)=5,v(7)=3,v(8)=2 6 |S=1{1,53,2,46}
7 | {7,8} v(7)=3,v(8)=2 7 18=1{1,53,2,4,67}
9 | {8} v(8)=2 8 |S=1{1,5,3,2,46,7, 8}
6 | {9} v(9)=7 9 |S=1{1,53,2,4,6,7,8,9}
(<)

J S t, =e; +p,

1 Pl={1},p2={ 1 t,=0+2=2

5 PI={1,5},p2={} 1 t,=2+5=7

2 P1={1,5,2},p2= {3} 1 t,=7+3=10

4 | PI=1{1,52,4},p2= (3} I [t,=10+4=14

7 P1={1,5,2,4,6,7},p2={3} 1 t,=18+4=22

8 P1={1,5,2,4,6,7},p2={3,8} 2 t8 =17+4=21

9 P1={1,5,2,4,6,7,9},p2={3,8} 1 t, = 31+1=32
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4.

© » Now

14.

Weight Mapping Crossover Algorithm (WMX)
1. Begin
2. input: parent: V1, v2, number of tasks n
3. output: offspring: Vl' ,V;

S «random[1, n —1];
t «—random[s + 1, n];

|l —t-—s5;

for (i = 1; i<=l;i++)
S [i] < V,[s+i];
S, [i]— V,[s+i];
S, [.] « sorting(s1[.]);
S, [.] < sorting(s2)[.]);

Vi — V[1:s=11/V,[s:t1 v, [t+1:n];
V), — V,[L:s—11/V,[s:t}/ Vv, [t+1:n];

for (i=1; i<=l; i++)
for (j = 1; j<=1; j++)
if (V] [s+i1=S,[j]

Vi [s+il< S [i];

18.  for (j = 1; j<=I; j++)

if (V) [s+il1= S,
Vi [s+i]l— S,[j1;

21. output: offspring: V;,V; ;
22. End.
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Swap Mutation Algorithm
1. Begin
2. input: chromosome Vv , |
3. output: chromosome V'
4. i « random[1 : I —17;
j < random[i+1:1];
Vo V[ i— 1IN NI+ 10— 1]
IN[ING + 101,
output: offspring V' ;
End.
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Assign Task’s to State’s Algorithm
. Begin
. input: automata L, number of automata p, task t, number of tasks k, automata Action A.
. output: p automata.
for(j=1; j<=p; j++)
for (i=1; i<=k; i++)
assign t; to L;.A()

I o A

End.

IVF] eyl Copmaz 0l 1 V- JS



(o) wg& \AY

oals arazs JBolai sae G oud adyi sla 8093 slapladl sl a4y o> p ady 51 e
Bl oo ) pote 90 odd iulad Lapladl 4y ol ools anass Jdolas slacl o9l o
ol oo o0l Sluisl pladl )T 4 a5 glaalsy ol ! coglgl (A

d.o...fag Q‘ IRVELY ‘).‘>‘ odi)“o).; N

0P uopd b baladl polde Lk /2 olaws 4 Woss slaplidl & Solas slael jarass 1
A2 oo Hled | JSoss slasladl 4y Solai slacl jawasd ogon Y- S oo ,65d) aisd o

Assign Task’s to Processors Algorithm

1. Begin

2. input: number of processors m, number of tasks k
3. output: Automata Vv(j )

4. for (j = 1; j<=k; j++)}{

5. V(j ) « m* j -random[0,m — 1];
6. }\\end of for

7. for (i=1; i<= Lk/zJ;i++){

8. j « random([1, kJ;

9. | < random[1, kJ;

10. if(g=1)

11. swap (v(j ), v(I))

12. \\end of for

13. output: the Automata v(j );

14.End.
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Task Execution Priority Algorithm
1. Begin

2. input: number of tasks k, Automata v(j ), the set of nodes S
3. output: task sequence TS

3. §<—®,TS<—®;

4, n<o0,j«O0;

5. while (j <k) {

6. S S usuc;;

7. j* — arg max{v(i)j € S };
8. S<—S\j>k;

9. TS—TSUjx

10. i

11. H\end of while
12. output: task sequence TS;
13.End.
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T|s v () g |

0 | {1} v()=15 1 S={1}

2 14{2,3,45 |[v()=11,v()=14#H=9,v(5)=17 |5 S={1,5}

1 {2,3,4} v(Q=11,v(3)=14,4) =9 3 S=1{1,5,3}

3 14{2,4} vi)=11,4=9 2 S={1,5,3,2}

5 1{4,6,7} vd)=9,v(©6)=5v(=3 4 S={1,5,3,2,4}

4 146,7,8 | v(©)=5v()=3,v(®) =2 6 S=1{1,5,3,2,4,6

7 147,8} v(H=3,v(8)=2 7 S={1,5,3,2,4,6,7}

9 |18} v(8)=2 8 S=1{1,5,3,2,4,6,7,8}

6 | {9} v(9)=7 9 S={1,5,3,2,4,6,7,8,9}
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Task Execution Algorithm
1. Begin
2. input: processing time [, , task sequence TS, Automata V(j), the communication delay 7

3. output: makespan f, schedule S
Pi—0,i=1,2,...,m

t, —0,k=1,2,...,n;

b

5
6. S« 0;

7. for(j=Lj<=n; j++){

8 S «— TSi ;

9 Pi «— v(s)%m;

10, if(p=0) p—m;

11. if (assigned task T; <T, )

12. if(P; %= P)

13. €« max{l; |j € pre(k)} +7;;
14, to— e + P

15. S—SUS{P;e+P
16. clse €, < max{t; |j € pre(k)};

17. to— € + Py

18. S—SUS {P;e+pPt

19. else €, < max{t; |j € pre(k)};

20. te— € + Py

21 S—SUS{P;e+Ps

22.  }\\end of for
23. output: schedule S

24. makespan f — max{t, . k=1,2,..., n};
25. End.
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J° IS P |t =e +p,
1 P1={1},p2={} 1 t,=0+2=2
5 P1={1,5},p2={} 1 t,=2+5=7
3 P1=1{1,5},p2= {3} 2 t,=3+3=6
2 P1=1{1,5,2},p2 = {3} 1 t,=7+3=10
4 P1=1{1,5,2,4},p2= {3} 1 t,=10+4=14
6 P1={1,5,2,4,6},p2=1{3} 1 t,=14+4=18
7 Pl={1,52,4,6,7},p2={3} 1 t,=18+4=22
8 P1=1{1,5,2,4,6,7},p2={3,8} |2 t,=17+4=21
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Reward Algorithm

1. Begin

2. if ((L.s-1)%n<>0) then
3. L.s-;

4. End.
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Penalizing Algorithm

1. Begin

2. do{

3. for {u=1; u<=n;ut+){

4. if (L.s(U)) % N <> 0) then

5. L.s(U)++;

6. +\\end of for

7. }while (at least one node appears in the boundary state)
8. Dbest sequence makespan;

9. for (U= 1; U<=n; U++){

10. create scheduling LA’ from LA by swapping u and U
11. if (Lenght(makespan (LA') <best makespan Length)
12. best makespan Lenght = Lenght(makespan(LA");
13. bestNode = U;

14. \\end of if

15.  }\\end of for

16.  L.S(bestNode) = L.A(bestNode)*N;

17.  L.S(u) =L.A(w*N;

18.  Swap(L.S(u),L.S(bestNode));

19. End
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String
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Run Time
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Markov chain
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Circuit switching
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Ant System

Connectionist systems

Chance

Network

Simulation
Simulated Annealing
Social acceleration
Chess

Valley

Nature

Computation path length

35

Ll ol
aoils ol
Slle (4l
sk
JLRTEERS
S5 5le yeo

o)

(€ of

Syl

Vi s

ok gl
s g
Sl g
sl

At Sl
ol s3ll b sl
4z 190 diloles
Ly e slaaslels

Slowlre jno Jobo

Sl Ay )b el o3lg 1AA

Permutation
Penalize
Exploration
Global Search
Local Search
Population

Mutation

Roulette Wheel
Circulate
Polynomial
Multi Agent

Multi Processor

Terminating state
State

Successor states
Terminal state

Hole

The markov property
Linear
Self-organization
Automata

Object Migration Automata

Tree

Immediate sensation
Binary

Periodic

Bit

Relation

Vertex

Sl o
gsbu Y e

Sy, e
Slakex aix
Shele i

Lg‘o..\a')‘lo).% R

cc
EXRENE
[

Gow >
bl

o i

BoS \lo Sl
s
AN
s>

Ldl & pzles 509>

39



LR SR C I PRV L3 P o I

Environment
Repair

Prediction problem
Independent

Path

Critical Path
Computation Critical Path
Routing

Equation
Optimality equation
Valid

Clamping value
Destination
Heuristic

Ant

MontCarlo

inertial weight

swarm size

Elitism

Rate

Discount factor
Generation
Game theory
Mask

Gantt Chart

Convergence

Intelligence
Reinforcement Learning

Edge

Sl e
Sl Gz s

b e
dolzo

st Wolas
03,1045 lade
"

aZo9e

5")L§ Cdge

sl Ol

o 0S|y L3 e

s

kS

S5k 4k
olas

CAlE loges

‘5 (-]

B

R

s (5 S0k
Ju

Agent
Memory Depth

Action

Markov decision process
Process

Offspring
Pheromone
Traveling Salesman

Search Space

Feasible
Legality

Deterministic

Exploitation
Coding
Decoding
Chromosome

Minimum

Directed Acyclic Graph

Complete Graph
Task Graph
Exit node

Entry node
Rupture

Source

Variable

Set

Evolution computation

Local

Jole
alasl> Gos

Jos

3

S35 e (6 S s ] 3
anl

;58

O3

b; 0,99 OMSJB

PESIWE P L

oo Jgd B
O Sl

0
PR

£95509,5

=

S

TS 590 Gan SIS
Lo

els G315

by SIS

T oS

$3959 055

elS5 Slslre



A

Action

Adaptive

Agent

Agents policy/strategy
Allocate

Ant

Ant System

Automata

B
Binary

Bit

Bottom-level

C

Chance

Chess

Chromosome

Circuit switching
Circulate

Clamping value

Coding

Cognition

Compile

Complete Graph
Complexity
Computation Critical Path
Computation path length
Computation time
Conflict

£9)5°9,5

&)l g
0310455 e
PR

b.mlﬂ

Ao

Jels Gl 5

Slwlre Sl e
Slwlre s Jsb
Sl ol

0,95 3

Connectionist systems
Continuity
Convergence

Critical Path

Crossover

D

Decoding

Destination
Deterministic

Directed Acyclic Graph
Discount factor
Dynamic

Dynamic programming

E
Edge

Elitism

Entry node
Environment

Equation

Evolution

Evolution computation
Exit node

Expected reward
Exploitation

Exploration

F

Feasible
Feedback

L ye claailels

U
Sl e

S0z 595 e SIS
B3R

Lgr (omagidaliys

oo Js-d B
0,97



Vo) o) a4 (cned Sl a0l olg

Finish Time
Fitness
Fixed

Function

G

Game theory
Gantt Chart

Gene

Generation
Genetic Algorithm
Global

Global Best Model
Global Search
Graph Coloring

H

Heuristic
Hill climbing
History

Hole

Image processing
Immediate sensation
Independent

Inertial weight
Inheritance
Intelligence

Interact

Iterative policy evaluation

J

Jamming
Job Scheduling

L
Legality

Linear

Local

Al e
Sl

ol

6L 4k

il loges

O3

S

S5 e 05!

S ool oo

& ool o Gt 5551
Sl S92
SIS el S

LIV IES

47.,57.9.)U

0 o

ryas go3ls
bﬂ J)a

sl Ol e
&)l

oo

Jolss

Gl (8556 b5

W ol

oo Sl

Local Best Model

Local Search

M

Markov chain

Markov decision process
Mask

Maximum

Memory Depth
Minimum

MontCarlo

Multi Agent

Multi Processor

Mutation

N

Nature
Network

Numerical reward

@)

Object Migration Automata
Offspring

Optimal

Optimal policy

Optimal value function
Optimality equation

Optimization

P

Packet switching

Partial Swarm Optimization
Path

Penalize

Periodic

Permutation

Pheromone

Pheromone evaporation
Policy evaluation

Policy improvement

e s 5!
e g

BsS5le

GBS Lo (6 S i iy 3

olss
alasl> Gos
P g

shole iz

Gloassls s

oae bl

il & yzles 509>
%),

Aty 0, @b

(St Woles
& jlwainge

Sles g

13 ogul (g jlwaigs
P

6‘0)50

09

O R P
b (23]
el S50



Policy iteration
Policy

Polynomial
Population
Prediction problem
Priority
Probabilistic
Process

Processor

R

Random

Ranking

Rate
Reinforcement Learning
Relation
Relaxation labeling
Repair

Reward

Robot

Roulette Wheel
Routing

Run Time

Rupture

S

Scheduling

Search

Search Space
Selection
Self-organization
Set

Sigmoid Function
Simulated Annealing
Simulation

Sacial acceleration
Source

Stability

Stagnation

Canslms JolSs

<y,
<y, ez
b
Lt obes

gamole;

)B4 el aol ojlg VoY

State

Static
Stochastic
String
Successor states

Swarm size

T
Task Graph

Task Sequence
Terminal state

The markov property
Thermal equilibrium
Threshold

top-level

Traveling Salesman

Tree

V
Valid

Valley

Value Function
Variable
Vector

Vertex

>

Lo
Szt
4"“‘“"")

G >

03 o.\.:.ﬂ).; u|)~> Q‘)M

Gl IS
@by oo 5
Sl

R SIS
@b Jobs

e oy

N

5,5 0,93 oy

0



/

%4

eniciii J

Islamic Azad University

An OverVIQW of some Shabestar Branch
Intelllgentertlmlzatlon Methods
ﬁ %

U2 03 T 2218 ol ja 6 Siadige (5 jlw odgy sld Ubg ) U2sd @go jl B2 palo LS o
JIuSuJ_\&S_\.LumehuSuL;SL}JI u.l.aa| uu.bL:.D ol o;..mui_)a.omhmd.-h;m
thQJJMQSLSJL)hJJJDLSLQMJJ)AJ|94._,D|-JL|SLF|O.M.’] .\.Ulél_l.ljtﬂSls.ugJ.lﬁ.n

)JASJL?OAL&HM')JSBJ.UMSJJ%‘SJLAMWLJJLAM

Ant (
Z:;’:H

S

. H.Motee.G

. Sh. Lotfi
. M.M.S.Esfahlan

978-964-10-0371-7: SuLw
Jl!} ?oooo 2 c,gé



	jeld-ro
	blank-page
	shensname
	blank-page2
	TAGDIM
	blank-page3
	Thanks
	blank-page4
	Pishgoftar
	blank-page5
	Table of content
	ch1
	ch2
	CH3
	CH4
	ch5
	ch6
	ch7
	Peyvast1
	Peyvast2
	ref
	Farsi-English
	English-Farsi
	jeld-posht

