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Single-Point Crossover VX
Double-Point Crossover YX
I Automatic Frequency Control Circuit AFC I
I Amplitude Modulation AM I
I BackTracking BT I
Binary Tournament Selection BTS
Constraint Satisfaction Optimization Problem CSOP
Frequency Modulation FM
Harmonic Constraint HC
I High Frequency HF I
I Intermediate Frequency Amplifier |.F.Amp. I
Non Polynomial NP
Probability of Crossover Pc
Partial Constraint Satisfaction Problem PCSP
Probability of Mutation Pm
Phase Modulation PM
Radio Frequency Amplifier R.F.Amp.
Regenerative RG
Roulette Wheel Selection RWS
Site Constraint SC
Simple Genetic Algorithm sGA
Superheterodyne SH
Super High Frequency SHF
Super Regenerative SRG
Steady State Genetic Algorithm SSGA
Stochastic Universal Sampling SUS
Traffic Constraint TC
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Abstract

The frequency assignment problem is considered as an important scientific
problem that must be solved to prevent the occurrence of interference among the
operated radio stations at adjacent frequencies or harmonic frequencies. This
problem is considered as Non Polynomial Complete problem that required large
time to be solved at a real time. Hence using such method that search on optimal
solution to this problem at backtracking approach will not solve optimally such
problem. So that we must find a technique that treat such problem efficiently,
i.e. finding a solution as fast as possible.

The genetic algorithms were used as a proposed method to solve the
frequency assignment problem because it is a technique that treat with NP-
Complete problem efficiently and find the solution fastly. The steady state
genetic algorithm is used, since at each generation one or two individuals are
added to population instead of replace the whole population to give this method
the required speed in finding the solution.

The behaviour of binary tournament selection was studied, also the

mutation method of (Ym) with binary tournament replacement and three

methods of crossover (Single-point crossover, Double-point crossover and
Uniform crossover) and comparison of their results.

The proposed method was tested with the convention used method on a set
of different examples. The proposed method provide of it’s efficiency with
respect to the conventional one from the point of complexity (time wise).

The PC-type Pentium 11 was used to execute the corresponding programs

with microprocessor of 1©+ MHz speed, using Visual C++ version 1.
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Algorithm sGA

Initialization ( population );
Evaluation ( population );
Generation « -;

Do

Selection ( population, parents );
Crossover ( parents, offspring, pc);
Mutation ( offspring, pm);
Population « offspring;
Evaluation ( population );
Generation « Generation + ;
While ( not Stop-Criteria );

End sGA

Mmu\&}&&ﬁdﬂ\@ﬁ;ﬁ\d&gdﬂ\w\dh\é@.ﬁ))bﬂ\@'&);qug

IR Al ) el gad) YoV 0oy
Steady state genetic algorithm(ssGA)
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((Overlapping populations)) (aluie Cilacing) Jia JS 8 232l 2 Y e Jalf sac
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A e )5l a5 (S s
Algorithm ssGA

Initialization ( population );
Evaluation ( population );

Generation « -;

Do

Selection ( population, parents );
Crossover ( parents, offspring, pc);
Mutation ( offspring, pm);

Evaluation ( offspring );

Replacement ( population, offspring );
Generation « Generation + /;
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While ( not Stop-Criteria );
End ssGA
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Roulette wheel selection

Sum ¢« -;

R

Rand « random value between [ +, '] x sum of the fitness;

Do

|« 1+ )]

Sum « Sum + fitness;;

While (Sum <Rand ) and (i =N); /* N is population size */
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Stochastic universal sampling

Temp « random value between [ -, '];

Sum « -;

For (i« ' 1< N;i<«1+ )/*Nispopulation size */
For (Sum «Sum + €;; Sum >Temp; Temp « Temp + )
Selection i;
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ind; if  fitness; > fitness;

Select, = (vv-Y)
indj otherwise
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() if  [(E> Fjp)and ((E-bandwidth;) < (Fjp+bandwidth;))]

or [(E < Fjp) and ((E+bandwidth;) > (Fjp-bandwidth;))]
HC(i,j,k,p) = 1

\ otherwise

(_n j(Fnk _ IFn) % if (lowfreq ; > lowosc j)and( Fik is receipt frequncy)

A
E= 1 j(FukalF.) % if (lowfreq ; < lowosc j)and( Fik is receipt frequncy)
ﬁ1 n+l
Py Fk+—IF| if (lowfreq ; > lowosc j)and( Fik is transmissi on frequncy)

( jF.k—n—Jrl IFi i (lowfreq j <lowosc j)and( Fi is transmissi on frequncy)

v if ((Fik > Fjp) and (Fjp € [Fik(} 'Oc)’Fik(\ +oC)]))

SC(i,jk,p) = or ((Fik < Fjp) and (Fik € [Fjp("-cc),Fjp( ) +oc)]))
. otherwise
e O Jo1 Upimimss U > ! U T T () g N et G i (g

(4; yisall 48y Hhall & e YY) YSIPOPT: W)

o R =
TC(i,j,k) =

otherwise
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Al (e aada gall (G A gl I ASLEN asadall 2o il :Fij
A A5 N ASEN o gl) a3 I Fy

A 40 0l N Al (goa il saddl 8 20 3 BB :lowfreg)

A4 50l N Al ddaall 8 ) jedl (50 (B 2353 JB) :lowosc;

A 40 0l ) Al JLatu) s Sull 4 ja e :bandwidth;
Aas e dagaa dlael imyn

il juatia :0C

Ala) Gaaglh 4 o 6 il 4 glse 4Dl () 5S5 Ladie aainall (80 8 Joadl ) 5,
& sana (58 Ladie aaiaall o )las Al 5 ¢(Minimization function) s Al oo (sl
=il 8 bl

Z 91 Al (a8 LA €YY

a3 ) il aaiaall (e 2 EY) ol 8 AL Cile ganall £l A8 Hla Creadiul

Algorithm BTS

Selection individual randomly (ind;);
Do

Selection individual randomly (ind;);
While ( ind; = indj;);
If (fitness(ind;) < fitness(ind;) ) then
Select ind;;
Else if (fitness(ind;) > fitness(ind;) ) then



¢

Select ind;;
Else
If (flip(-.°) ) then
Select ind;;
Else

Select ind;;
Endif
Endif
End BTS
oSe A )l sall sledin) 5 S diaY mua gin Al False s True desdll aws dla flip caa
Cniline o il (e dpmnll oy S dis IS (8 (0 e

(s L) g 7 9) 38 Jale  Gaukal 0¥

388l 848 gm gall (UX,YX,VX) 25 7l AN (33 yla G35 dlaaioal) 48 Hlall & Caandinl
L_sgdjﬂ\ ‘;9 éﬂ\)ﬂ\ a.A@J GAJ)\}AJ\ u}hy\ Lfﬁ" LA_E.} (o_}‘_o_\)

Algorithm Yx

If ( flip(pc) ) then
Select cut point (x) randomly within the chromosome such
that x € {1....[-'};

Else
Xe|;

Endif

l— 5]« 15 ke 1,
While (k <x) do
child '[i][j] « Parent '[i1[j];
Child Ti][j] « Parent i][j];
jei+

K «—k+ 7,
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If (j > T[i] ) then
1+
e,
Endif
Endwhile

While (k <'1) do
Child '[i][j] « Parent "i][j];
Child Mi][j] « Parent '[i][j];
Je—j+
k«k+ 7,
If (j>TILi] ) then
<1+
J
Endif
Endwhile
End )X

Algorithm Yx
If (flip (pc) ) then
Select cut point (x !) randomly within the chromosome such
that x' e {,%....I};
Do
Select cut point (x ") randomly within the chromosome

suchthat xr e {, ¥ ...,1};
While (x ' =xT);
If (x!>x7T)then

X «X/;

X))« XT;



1
XY ¢ X;
Endif
Else
X! «I;
XY <1,
Endif
While (k <x ) do
Child '[i][j] « Parent '[i][j];
Child "i][j] « Parent'Ti][j1;
j i+
K«k+ 1
If (j>TILi] ) then
|1+
e
Endif
Endwhile

While (k <x T) do
child '[i]1[j] « Parent i][j];
Child Ti][j] « Parent '[i][j];
jJe—j+
K<«k+ ;
If (j>T[i] ) then
i1+
J <
Endif
Endwhile
While (k <) do
Child '[i][j] « Parent '[i][j];
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Child Mi][j] « Parent "i][j];

jJ<—j+

kK «k+ 7,

If (j > T[i] ) then
i+
J

Endif

Endwhile
End ¥x

Algorithm ux

e ] ke
If (flip(pc) ) then
While (k <'1) do
If (flip( +. ©)) then
Child '[i][j] « Parent '[i][j1;
child i][j] « Parent il[jl;
Else
Child '[i][j] « Parent i][j];
child i][j] « Parent '[i][j];
Endif
jei+
K«k+;
If (j>T[i] ) then
| 1+ /;
R
Endif
Endwhile
Else
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While (k <'1) do
child '[i][j] « Parent '[i][j];
child i][j] « Parent il[jl;

jejt+ o

K —k+;

If (j > TI[i] ) then
i1+
]«

Endif

Endwhile
Endif
End ux
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Algorithm Ym

e e ke
While (k <'I') do
If (flip(pm) ) then

Child '[i][j] « Select frequency randomly from

frequencies list or frequency range;
Endif

Je—j+
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K «k+ 7;

If (j > T[i] ) then
|1+ ;
j«

Endif

Endwhile
End '\m

pesiaall (e a3 jd Jas Gdial) Mlaf Vov-Y

8 (Al e gaaadl JMa)) (A-Y-021) 3,80 8 G saa sall JAY) dale Gkl ol
il 13 il G0 il T gl Joa el Juidall Jadinsy 9 400 sdie ) sy aainall (e ()13 1
Jlaga¥) dlae 55 Y @l CaMA 5 T oY1 2 8l LaSa e S8 4iadlia

Algorithm BTR

Selection individual randomly (ind;);
Do

Selection individual randomly (ind;);
While ( ind; = ind;);
If (fitness (ind;) > fitness (ind;) ) then
If (fitness (ind;) > fitness (child) ) then
ind; « child;
Endif
Else if ( ( fitness (ind;) < fitness (ind;) ) then
If (fitness (ind;) > fitness (child) ) then
ind; «child;
Endif

Else
If (flip (+.9)) then



If (fitness (ind;) > fitness (child) ) then
ind; « child;
Endif
Else
If (fitness (ind;) > fitness (child) ) then
ind; « child;
Endif
Endif
Endif

End BTR

Jaklall a5 (515l 3 0¥ Jadall a2y G (4 e o3kef 4 ) ) &) e ding

Al 3l 8 JE

i gil) (uliia A-Y-Y

o gia ol 80 2 il (Al A e ) ) A ujﬁgubﬂu\:\;)uaﬂbjhew
ALY Ae ) A1 5 e U 28 A )l A1 ) iy 32350 (Threshold) dsie dad olad SlaSlall
Algorithm Stop-Criteria

Generation « ;
Do

Apply genetic operators ( Selection, Crossover, Mutation,
Replacement );

Avg « ( Sum_of_Fitness( population) / popsize );
Generation « Generation + /;

While ( Generation < MaxGeneration ) and ( Avg > Threshold

);



\A

End Stop-Criteria

il 3 i liadla £ saae SUM_OF_Fitness Al s
A 7 sanall Juadl adY) 2as)l :MaxGeneration
2eiaall aaa :popsize

(Mlanivad) 33y yhall 3 a5 slud) 333se de 4ad :Threshold

A0l Jglad) 71 A0 4¥_Y

i hona Ll Al o Jabl) 38 (i3 ) (Al Jlall) Cilan i) muen A0 o
o aall Gl Cloadd jaions (53 gl QIS 5 Jslall G Y a3all 5 (J315 gl 23 0 ) Lieal
Alasind 1)

flip Al <
(prob) Aleia¥) Jici Lime ad e Talsie) (False 5 True) 4ihie iad flip Al aes
VIS a5 Ly palal) aial
bool flip ( float prob )

If (prob = 1.-) then
Return True;
Else
Return ( rand() < prob);
Endif
End flip

L)) 38 Gena (4o Al sdie A rANC() A aas Cus

2 Al Al od €Y

(e A ) 52) Al 2Ll Jae e 5 A5V a3 ) A1

Algorithm Backtracking

Input: count, i, j;



Output: Net[i][j];

For ( Frequency assignment to Net[i][j] from frequencies list
or

frequency range );
If (objectivefunc ( Net[i][j] ) ) then
If (count =1) then
Net[i][j] is optimal solution;
Else
If (j+'>T[i]) then
Backtracking ( count+, i+, 1);

Else
Backtracking ( count+, i, j+ ! );
Endif
Endif
Endif
Endfor

End Backtracking

[()-Y) A8l b 4 pea sall angll As Jiai Objectivefunc( )
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A g0 ) AEN & gllaal) claa il aae ]
LS A glaall il 5 Claleall 3ol 8 g o2ke | dpe ) ) sall o i
Backtracking (Y, Y, V);
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