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Exercise 1 (Course guestions / 04 points)

1) CHOSSOVEN ...ttt ettt s s e e s s s 0.5
2)  SCOOT FECTUTTIMIBINT ...ttt ns s neeee 0.5
3) BeCause @ SOIULION 1S @ T .........c.oviieececee s es s 0.5
4) MOVE PFODADTIILY ...t 0.5
5) ACO IS CONSEIUCTIVE ...t sens e raeee 0.5
6) “a dominates b” = Vie[1,k]: f;(a)<sf;(b) and Fie[1,k]: fi(@) < fi(D) ; oo 0.5

“Efficient solution” = a solution that is NOt dOMINALE; ...........cooomiieiieeieeceeeeeeeeeeeee e 0.5

“Pareto front” = set Of all effiCient SOIULIONS. ............c.oiiii e 0.5

Exercise 2 (09 points)

1) Thereis (n-1)1/2 =3 tours = ABCD ; ABDC ; ACBD. (O, X, M) oo 2
« B 1 1 1
2) P(CA)= teaTlcy = 15 1=":P(CB) = t27=— ; P(CD) = 725 = 0. 15
) PR ety ety Tt o PO T T Ts  POD S o
3) PAB)= —S0Man 3 2 pAD) = 122 % e 1
T Mg +T9pMp 3t ° 5 5
A) P(D,B) S Ze ot 0.5
5) We notice that CADB = ACBD, therefore, 2 ants built the same tour ABCD (10), and the 2 others built
the same tour ACBD (13). Length(ABCD) = 10 ; Length(ACBD) =13 ; ..o 1
2.Q
Tap — (1 - p).10+m =2.20
2.Q
Tac=(1- p)""-()-{-Length(ACBD) =1.73
_ _ N 2.Q 2.Q _
Tap = (1 p)'TO'Length(ABCD) Length(ACBD) 3.73
_ _ L 2.0 2.Q _
Tee= (1-p)-To "Length(ABCD) ' Length(ACBD) 3.73
2.Q
Tgp = (1 — p).10+m =1.73
2.Q
Tcep = (1 — p).T0+m T 2L 20 ettt ettt et 3
Exercise 3 (07 points)
Void initialization (){
For(i=0; i<m ; i++)
For(j=0; j<n; j++)
Popli][j]=int(rand()*2);
Velocity[i][j]
For(j=0 ; j< int(rand()*n) ; j++)
1) Velocitvlillil= int(rand()*n) 1
2) XU = TOO0TTTL oottt st s et ssn s 0.5
Int[] ADD (int[] x, int[] v){
r=x;
For(i=0 ; i<len(v) ; i++)
rli]=1-r[i];
Returnr; 1
3) X1 O X = {1,5, 0] oottt 0.5
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4

5)

Int[] SUB(int[] x1 , int[] x2){
k=0;
For(i=0; i<n ; i++)
If (x1[i] '=x2[i])
{ VIK]=I'; k++:}
Return v,

Vq Eﬂ Uy = {1,2,4, 5} .................................

Int[] SUM (int[] v1, int[] v2){
k=0;
For(i=0 ; i<len(vl) ; i++)
{ VIK]= va[i] ; k++:}
For(i=0 ; i<len(v2) ; i++) {
Found =0;
For(j=0 ; j<len(vl) ; j++)
If (v2[i] == v1[j])
{Found =1 ; break;}
If (*found)
{vIKl= v2[i] ; k++:}}
Return v;

............................................................................................................... 0.5

AQ UV ={1,4}, i

.............................................................................................................. 0.5

Int[] PROD (float a , int[] v){

k=0;

For(i=0 ; i<max(int(a+1),len(v)) ; i++)
{r[KI= Vil ; k++}

Returnr;
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