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: procedure FAST_NONDOM_SORT_IN_LEVEL(P, [v])

1
2 for all p € P do
3 S, =0 -5 N thot ¢ domindtes
'Q,'MS@A”E 4 np =10 —® # & oty ot domme. ¢ ed = cdn@a+ -t Odt’ [oXd
5 for all g € P do
2 /* tionsdeninanee)ar specified priority level * |
defennes @ (@K, calod wam &0 7 if p <" q then Algorithm 2 Priority Levels crowding distance assignment.
5 Sy = S0 {a) e
Algorithm 1 Priority Lovels fast non-dominated sort 9 else if ¢ <! p then 1: / is a leaf-front in the hierarchy of population fronts pmnu:unn,s: /
10: np=np+1 2: procedure PL_CROWDING_DIST_ASSIGNMENT([)
12 /* This function is recuisive * |
o ; ) - 1 if 1, == 0 then 3 n=|F|
2. /* P is the population, lvl is the current level to consider * / . f" . = o : 5
3: procedure PL_FAST_] NONDOM[NATFD _SORT(P, lvl) I;- - i irst su ]fmm "r:i” 7 n for all 7‘, c F do
3 rank = Prank E AL —
4‘ /* Base case of recursio g =-2 if Dol o2 gt o ok k‘IF; =K IU {r} = . [,_M =
5 if vl <min_lvl then return ¥ 15: /D | 6 /* For eachdevel of priority'q; p is the index of the last level * |
6: /* The first iteration also initializes all ranks 10 0 * | 16: i= @ 7 forg=1...p do
7 iflvl == 0 then 17: while B A0 de i wogug ot sxomlarac g for j=1...m, do
8 for all pc P do 18: Q=0 —— . + £(q)
9: Prank =0 19: for all p € F; do 9: F=sortF.f;
20: 3 /* f . E 754 5 b
10: /* Ranking within the priority level to determine subfronts * | N e :“ ? i Si llio - sl ok iﬁ Rt WENRONE
e FO = fastonondomzsortoin devel(Pul) - (v, ] 3, I e Wk evoed p 11 P [1]gist += +Inf @ .
. = S 2 — D'
12: /* Repeat for every subfront found * | 23: /* q belongs to the i~th subfront * | 12: F[”]J:Iu—l +=+Inl @
132 for all F; € F' do 2 Q= G e R 13: fori=2...(n—1) do
14: /¥ In the next priority level */ 25: Q=QuU{q} km A fronk 14: /* PL_crowd_dist_ass. has infinitesimal parts * |
15: I, = PL_fast_nondominated_sort(F;, lvl-1) 26: /* Index of the next subfront */ T Dl-a L (Fli+1]) - {2 (F[i-1])
- - s P i@t 15: F[’]dwf +=Q (a)ymaz (q)mm
e @ 27 i=i+®@ st i —1
28: Fi=@Q

o (Fee, i)

— ) 4 @R vl bave L EN



Algorithm 3 PL-NSGA-II algorithm.

I: /* Py is the starting population, T is the total number of iterations ™ |

2. /* The function returns the approximated Pareto front Pp * [
3. procedure PL_NSGA_II(F,. T)
4 fort=0...7T—1do

5 Q¢ = make_new_pop(P,) Real. wocd HW@CC\KLD(\
6 R, =P U@, gl pr -2 i€ o company weus
7 /™ F is the set of all the non-dominated subfronts * / y 200
8 F = PL_fast_nondom_sort(B;.0) = (%,,- | -Velvicle  Coarn Wacthicem €oxmin [ awmn "‘k‘g’e"((:\) , M (MM)
9 Py =0 v i
E s 5100 resistena.

10: /* i is a gross-index, ak.a. gross-scalar * /
1 RSN IAN e pesiode (FY (ot oag™) - Atcerape deh\ﬁ\ © 40 deecti\m ot coved ‘ze  dinded bﬂ mportone.
12: while ||+ [Fi| < N do (aa‘ noise  cvem, )
13: /* Crowding distance is computed within subfront Fy * [
14: PL_crowding_dist_assignment(F;)
15: By=FUE
16: /* Move to the next subfront * I wnaty \w?‘)e’ n alda .
17: i=next_index(F,i) > &y L 2[@ * %‘@ A ?t®
18: Sort(E, 4 o ) ‘. *
19: Py = P UF[1: (N = [Pea])]

return Py

LNEER-ID —» & o ooy @eve b NSGA-T wt wosttute £ wen Lo in Oy
F{jﬂdﬂ_ =@

PC- MOEA-D

1: procedure PC_NMNOEA /D

2: EP =10

3: fori=1...N do

1 AL AT = find_closest_weights(\;,T)
5 Bi = {il ..... iT}

G xt.., =N = initialize_population(N)
7: fori:=1...N do

8 FV' = F(x')

9: Z1se s 2y, = initialize_ref_point(m)
10: while stop_criteria() = False do

11 fori=1...N do

12: k.l = rand(B;, 2)

13: y = make_new_sol (xz*, z)

14: y' = mutate(y)

15: for j=1...m do

16: if z; < ij(y’) then

17 e ij(y’)

18: for all j € B, do

19: if g"“(y/|NM,2) < g"(x7|\, z) then
20: =
21: e FVI = F(y)

22: e DD = PC_find ToMinadsaeBe, F(y')
23: DG = P("_find_déenhﬂtﬁ"ﬁ_{f}%w‘dﬂ‘y’))
24: EP = EP\ DD 2 o ;anve

25: if DG = then

26: EP=EPUF(Y)
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