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 (	ijy/oqb7e { iny�oYmzs7��e�¬Qe�oµ¤¶e�e�sRoµ¤¶r|ijs { i´�Oi { k%mplny �!mzs { 
D±   oÀ�Fmzs { e["%s7e�oxb7e
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�! 	�	 ��� 
�!"���|¯?mRv7b7e�²
s7rpoµ}Ovwin� { ijy~oYmps7��ep£/mpo|�~eFmzl·²µlje��ze�l¹°�±)a�b7e�s mp©óoxe���oqbweRswin�Yb7eRb%mzy|¬;e�e�s ���xeFmÉoqe { ©ªrt��e�mz�Yb
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k%mplny2rz©)�%�xrzsHo\� mz�xeAoqe�dRv;rt�xmz�xijlj} ij�ts7rz�xe { ©ª�xrtd oxb7e v;rtv7kwl¹mpoxinrzs#± a�b7e\©ªrtlnljr_¤"insw�
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e��zmplnk%mÉoqe { ©ªrt��e�mz�Yb�rp©	oxb7e�d�£;mzs { s7e0�Oo�£Ds7e�¤ { k7d)d�}#"7oxs7e�y~yu�pmzljk7e�y�±

;O±"a�b7ijyuv7�xrW��e�yxy"��rts�oxinsHk7e�y�k7s�oqijl#oqbwe|¤"bwrtlne|v;rtv7k7lnmpoxinrts2b%mzy"¬;e�e�s2�Wijyxi´oqe { ±
�w±"®�y	mplnlzoxb7e�ins { ij�Wi { k%mzljy�ins|oqb7e�v;rtv7k7lnmpoxinrts|b%mF�ze¦s7r_¤ m { kwdRd�}�"7oqswe�yxy!�pmzljk7ez£Éyxe�lne���oqijrts#£
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Number of variables

Individuals on Pareto front
without constraints

Individuals on Pareto front
with constraints

2 4 8 16

190

505

461

442

440 404

590 248
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fitness

non dominated  individuals
Ignore  temporarily  the  current

gen = 0

front  =  1

gen < gen_max ?

Mutation

Stop

gen  =  gen + 1

population
Initialize

Is
population

classified  ?

No non  dominated  
Identify   

individuals

Assign  a  dummy  
fitness

method  (niche  method)

dummy  fitness

according  to

Reproduction 

Crossover

Is

No

Yes

Yes

Apply  the  sharing  

Assign  a  new dummy

front  =  front  +  1

�/ij�tk7�~e�� ���/lnr_¤¦�Yb%mz��o�rp©	oxb7e ½ rts � rtd)ijs%mpoqe { hWrt�~oxins7�5­ ®�±

ijyuijs��te��~oqe { ijs�oxb7e|�Fmzy~e�rp©/��rts7y~ox�qmzijs�oqy�±

a�b7e|v%mz�xmzd)e�oxe��xy"©ªrt�
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e�kw��lji { inmzs { iny�oYmzsw��e
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rz©�$'&"I L�(�±��	in�tkw�xe=;K�xe�v7�xe�yxe�s�oxy�oqbwe��xmzs7�te|rz©�oqbwe�mpv7v7ljin��mpoqijrts $'&"I L�(��� $ # / I # 1 (�±
>�� >��#- 
^Ã ��� �ó�9� 8 Ç �¢��Q Ã �t�%� Ã§Æ 0ó�1Q Ç ���¢� Ç / ���_�9�W0 / �9�
  s\�/ij�tk7�xe�y �%¯=m�°µ²0¯=¬D°³²�¯=�F°µ²0¯ { °0£Qoqbwe¸rtvwoqijdRmzl��	mz�xe�oqr�©ª�xrzsHoxy mz�~e { e�v7ij��oxe { ±   o oqrWrtÁ2f(��� G5��rty~o
e��pmzljk%mpoxinrzs7y�©ªrt��eFmz�Yb�dRmÉ�Oind)ij«FmpoxinrtsZ±

Ñ!Ñ-í�Xwæ�ç�Ô�Ô



�9� � 
��() 
�� 	���� 
�� ��'���� � 
�������
 
�!
	�� ��
�!W�#$�!W� '�	(!"��
�����	�	�����	

0

-10

-20

-30

-40

-50

-60

3
2

1
0

-1
-2

-3

3
2

1
0

-1
-2

-3

Function F1(x,y)

Wjë@]#ò9Ø9ípÞµÙ?ßà×�í��������	��

�

0

-10

-20

-30

-40

-50

3
2

1
0

-1
-2

-3

3
2

1
0

-1
-2

-3

Function F2(x,y)

W�>']#ò9Ø9íÉÞ¾Ù?ßà×�í��������	��
��

�/ij�tk7�~eufR�/�Àljrzo¥rz©Qoxb7e"oµ¤¶r�mzs%mzl´}Hoqij�Fmzl7©ªkws7��oxinrtswy�£H©ªk7s7��oxinrzs¢rz© $'&"I=LM(0£�ins)oqb7e"��mz�~oxe�yxinmzs¢v7l¹mps7ez±

-60

-50

-40

-30

-20

-10

0

-70 -60 -50 -40 -30 -20 -10 0

F
2

F1

�/ij�tk7�xe=;����ue�v7�xe�yxe�s�oqmpoqijrts§rp©	oxb7e|�qmzs7�ze�rp©	oxb7e�mzv7v7ljin��mpoqijrts � $0&"I L�(��� $ # / I # 1 (�±
>�� >�� 3 
^Ã ��� �ó�9� 8 Ç �¢��Q Ã �t�%� Ã§Æ 0ó�1Q�� Ç / ���_�9�W0 / �9�
  s\�/ij�tk7�xe�yKF7¯=m�°µ²0¯=¬D°³²�¯=�F°µ²0¯ { °0£Qoqbwe¸rtvwoqijdRmzl��	mz�xe�oqr�©ª�xrzsHoxy mz�~e { e�v7ij��oxe { ±   o oqrWrtÁ2f(��� G5��rty~o
e��pmzljk%mpoxinrzs7y�©ªrt��eFmz�Yb�dRmÉ�Oind)ij«FmpoxinrtsZ±
  s¢¬;rzoxbR��mzyxe�y�£Hoqb7eu�	mz�xe�oqr|©ª�xrts�oqy¥mz�~e"�xe�lnmpoxij�ze�l´}¸¤¶e�lnlD�xe�v7�xe�yxe�sHoxe { ijs)oqb7e $K# / I # 1 (�v7l¹mps7ez£¬�}^�Win��oqk7e�rz©�oqb7e|s7ij�Yb7ijs7�¢oxe��Yb7swin»Hk7ep±

ÏªÐ	Ñ�ÏªÒ



���������
	���
���������������
������������ ��!"���#	���$��&%�'���	(�()*�+� �_�

-30

-25

-20

-15

-10

-5

0

-18 -16 -14 -12 -10 -8 -6 -4 -2 0

C
rit

er
io

n 
F

2

Criterion F1

Multi-criteria optimisation on Poloni functions - Without constraints (n=2)

Optimal Pareto front
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Multi-criteria optimization on Poloni functions - With constraints (n=4)
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Multi-criteria optimization on Poloni functions - With constraints (n=8)
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Multi-criteria optimisation on Poloni function - Without constraints (n=16)

Optimal Pareto front
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Multi-criteria optimisation on Poloni function - With constraints (n=2)
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