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Exercise 1 (Course questions / 06 points)
1) selection, CroSSOVer, MUEALION . ...........oiiiiiiiiiiiiiiiiiiiiiiit ittt e et e e et e eenaeeetaaeeetaeeeenannenaaesssnenaes 1.5
2) Solution = program (GP), = path to food source (ACQO), = food source (BCO), = position (PSO) ..............1
3) if we take a = 0, the ant move will depend only of the visibility, the pheromone will have any impact. .....0.5
4) the purpose of velocity in the PSO algorithm is position change (particle move)— exploring landscape...0.5
5) pbest = particle best position (inner attraction) ; gbest = global swarm best position (social attraction) ....1
6) - good solutions are refined (Employed and onlooker bees intensify the search around good food sources
(promising solutions) using local neighborhood search),

- bad ones are replaced (Scout bees search randomly for new food sources) ............c..ccoeviiiiiiiiiiiiiiiinnnnnn. 1
Exercise 2 (07 points)
) PP UPPPP 1.5
™~ nﬁ' 1 1
PAB)=—4"2 = 45 =
(4,B) TﬁB"ﬁBJFTﬁD'lﬁD % %"‘% 6
a B 1
Tach 1
P(A,C) = AccAc = 135=-
4,0 TZB"ﬁBJFTﬁD'lﬁD %"‘%"‘% 3
a B 1 1
P(AD)=——A0"0 __ _ _ 2 -
’ TZB"ﬁBJFTﬁD'lﬁD %"‘%"‘% 2
2) The cumulated probabilities are % ~ 0.16; % + % =0.50; % + % +% =1.
Since 0.76 €[0.5,1] therefore the next city chosen by this antis D. ............cc.ccooooiiii 1
3) Length(ADBC) = 2+4+8+3 = 17 ...uiiiiiiiiiiiiiiiiiiiie et e et e 0.5

Tap = P- Ty = 0.8

— Q —
Tac = p",'-O-i_Length(ADBC) =139
_ 2.Q _
Tap = p'T0+Length(ADBC) =139
— Q —
Tec = p'T0+Length(ADBC) =139
Q —
Tpp — p.'l]r"m =139
ToD = P-T0 = 0. Bttt ettt ettt ettt et 3
algorithm that updates the MAatriX T. ......oooiiiiiiiiiiiiiiiiiiiiii et et e eie e et enaeeeaeeenaeaes 1
Void updatepheromone(){
for (ant = 1; ant<= m; ant++)
delta[i][j]+= Q/length(tour);
for (i=0; i<n; i++)
for (j=0; j<n; j++)
T [i][jl = p * T [il[j] + delta[i][j] 5}
Exercise 3 (07 points)
1) XT AAG O GCT. .ottt e et ee e e et e e e et e e e et e s e e taeesesaeeaeeaaeeeananeseennnsaennaesannes 0.5
search space={ A, T,C,G}" ;[searchspace | = 4™ ....cccccccriiiiiiiiiiiiiiiiiiieeeeeeeeee e 1
Initialization alGOTTtRIN. ...............cooivuiiiniiiiiiiiiiiii et e et e et e e e ae e e e e e e e e eaaes 1

Void initialization(){
for (i=0; i<m; i++)
for (j=0; j<n; j++)
P[i][j] = random(A,T,C,G) ;}
2) parentl =TCTATCC parent2 =AAGCGCT
childl = TCTAGCT child2 = AAGCUTCC .ottt 0.5
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CrOSSOVEL AlGOTTERINI.. .. iiuiiiiii ittt ettt e e e e e teeaeeaeeaaeeanasanasaneanseanssnnssnssaeennns 1.5

Void Crossover(){
for (i=0; i<m-1; i+=2)
if (random(0,1) <=pc)
{ point = randomint(0,n)
for (j=point ; j<n; j++)

swap(P[i][j], P[i+1][j])s}}

3) amutation of s = TCTATCC iS = TCTTACC. ... et et e e e ereeeae e e eaesnanes 0.5
Mutation al@OrithIm. ... ...ciiiiiiiiii ittt ettt e et et e et e e e e et e eeaeestean e eeaeaneenneeenanaean 1
Void Crossover(){

for (i=0; i<m-1; i+=2)
if (random(0,1) <= pm )
{ point = randomint(0,n-1)
swap(P[i][point], P[i][point+1]);}}

4) evaluation algorTtRI. ..........cooiiiiiiiiiiiiii et et ettt et e e et e e e ea e e e e eaeaneaaaaes 1

int hamming(int[] s; int[] x){
count=0;
for (j=0; j<n; j++)

if (s[j] !=x[j]) count ++;
return count ;}
void evaluation (){
opt= infini;
for (i=0; i<m; i++)

if( hamming (s,P[i]) < opt)
{ opt = hamming (s,P[i]) ;
Sol_opt= PJi];}}

Page 1/2



