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�±ü$¯K�JÝ"
F (x, x∗) = f(x∗) +

1

2

{

1 − h(f(x) − f(x∗))
}

[f(x) − f(x∗)]Ù¥, f(x)Ǒ�¯K�8I¼ê, x∗Ǒ�
�`)£���XS�gê
Cz¤"
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ã: ²w¼êA:ef(x) ≥ f(x∗)§KF (x, x∗) = f(x∗)"ef(x) < f(x∗)§KF (x, x∗) = f(x)"
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1. Äk|^²wEâ~�ÛÜ�`)��ê¶
2. �E#�9Ï¼ê§¿�O#�9Ï¼ê{"�E�9Ï¼ê

P (x, x∗, γ) = F (x, x∗) − γ‖x − x∗‖Ù¥, ëêγ > 0, x∗Ǒ�
é����)"



ÜS>f�E�Æ
Xidian University�wSN�`z¯K9?z�{{0E,�Û`z¯K�|¢üÑÚMemetic�{�åõ8I`z¯K¥��å?nEâÚ?z�{o(��"�� 0

2

4

6

8

10

012345678910
−34

−32

−30

−28

−26

−24

−22

−20

−18 x*

ã: 9Ï¼êA:�
��:=zǑ�Û4�:¶´��eü��



ÜS>f�E�Æ
Xidian University�wSN�`z¯K9?z�{{0E,�Û`z¯K�|¢üÑÚMemetic�{�åõ8I`z¯K¥��å?nEâÚ?z�{o(��"��

þ!���fþ!�O�{þ!�O´d¥I�Æ�A^êÆ¤�m��ÇÚ���ÇJÑ��«Á��O�{"þ!���fÚ1. 3ë��mCn = {(x1, x2, · · · , xn)|0 ≤ x1, · · · , xn ≤
1}¥�)q�Cqþ!©Ù�:{

(ck1, · · · ,

ckn)|k = 1 ∼ q
}

=
{(

{kγ1}, {kγ2}, · · · , {kγn}
)

|k =
1 ∼ q

}

:Ú2. ÀJë����I��NxÚy§-li = min{xi, yi},
ui = max{xi, yi}£i = 1 ∼ n¤Ú3. 3«m[l, u]¥�)q�Cqþ!©Ù�:, PǑB =
{

(bk1, · · · , bkn)|bkj = lj + ckj(uj − lj), j = 1 ∼ n, k =
1 ∼ q

}"
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MEEM�{Ú1. £££���©©©zzz¤¤¤Ú2. £££²²²www¼¼¼êêê¤¤¤Ú3. £££þþþ!!!������¤¤¤Ú4. £££ÝÝÝ///|||¢¢¢¤¤¤Ú5. £££ÀÀÀJJJeee������+++NNN¤¤¤Ú6. £££ÛÛÛÜÜÜ|||¢¢¢¤¤¤Ú7. £££ªªª���^̂̂���¤¤¤ eª�^�÷v, Ê; ÄK, k = k + 1,=Ú2."
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30�2��^�IOÿÁ¯Ké�{MEEM?1
ÿÁ§ù
ÿÁ¯K��êl2-100�"�{Ø
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LLL: �{MEEM���(J(Ü©)

Func �ê FE ²þ�`� IO�
F1 30 49924.12 -1.256948661e+4 3.8764327358e-6

F2 30 25302.98 2.385643531e-15 4.2537620410e-15

F3 30 18690.20 5.863520138e-10 1.4875128635e-10

F4 30 77524.42 3.013643561e-14 2.6982937604e-14

F5 30 55711.10 2.936533168e-19 5.8535312836e-19

F6 30 65104.32 4.912532839e-18 2.4392562464e-17

F7 100 179872.46 -62.828383918 7.183906351

F8 100 165704.12 2.134326693e-9 1.0289602343e-9

F9 100 95536.74 -78.332331407 2.5638360253e-12

F10 100 99079.32 3.933672977e-6 5.1307536472e-4
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�åõ8I`z¯K¯K
(CMOP )















min F (x, y) = {f1(x), · · · , fm(x)}
s.t. gi(x) ≤ 0 i = 1 ∼ p

hj(x) = 0 j = p + 1 ∼ q

x ∈ D ⊆ Rn¯K�J:� �1���� |¢«�5��E,� J±J�^u��|¢��^&E
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Ä�Vg
Pareto|�£�þ¤e¡���þu = (u1, u2, · · · , uk)`u,���þv =
(v1, v2, · · · , vk), ��=�é∀i ∈ 1, 2, · · · , k, Ñkui ≤ vi,¿�∃j ∈ 1, 2, · · · , k��uj < vj¤á"
Pareto|�£8I�m¤�x1,x2´¯K£CMOP¤�?¿ü�), e÷v:

{

fi(x1) ≤ fi(x2) ∀i ∈ {1, 2, · · · , k}
fj(x1) < fj(x2) ∃j ∈ {1, 2, · · · , k}

(1)=�þ(f1(x1), · · · , fk(x1))`u�þ(f1(x2), · · · , fk(x2)),K¡x1`ux2"
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Pareto�`)�x´¯K£CMOP¤���), e3DØ�3`ux�), K¡x´¯K£CMOP¤���Pareto�`)£½k�)!��)¤"
Pareto�`)8d¯K£CMOP¤�¤kPareto�`)�¤�8ÜX¡Ǒ¯K£CMOP¤�Pareto�`)8£½k�)8!��)8¤"
Pareto.¡�8ÜXǑ¯K£CMOP¤�Pareto�`)8, K8ÜPF = {(f1(x), · · · , fk(x))|x ∈ X}¡Ǒ¯K£CMOP¤�Pareto Front£½Pareto
÷!k�.¡¤"
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�åõ8I`z¯K�{¡��J:� XÛ�)�1)º� XÛk�/l���1)é�,���1)º� XÛ���\,��f«�º� XÛ�½�`)º� XÛ?n�å^�§AO´�ª�åº� XÛµd�{�5Uº®k��å?n�{� v¼ê{"� áýØ�1){"� ?�Ø�1){"O��dp� tµ{½N=Ý{"� ·Ü�{"
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3�Op���åõ8I�{�I�uy¿Ün|^é|¢L§k�Ï�), I��Ä±e3��¡:XÛ�ä��Ø�1)´Äk|u�{�|¢L§ºXÛk�/|^��k|u�{|¢L§�Ø�1)ºXÛ�ä���1)´Äk|u�{�|¢L§º
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Search Space

ã: �å^�é|¢��KǑ
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éPareto.¡�KǑ

ã: �å^�éPareto.¡�KǑ
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+N¥)�©Ù�/1

ã: �/1: CMOP��1)ÚØ�1)©ÙuPFc�üý"
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�/2

ã: �/2: CMOP��1)ÚØ�1)·Ü©ÙuPFc�Óý"
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ã: �/3: CMOP��1)ÚØ�1)PFc�Óý©Ù, �1)�CPFc"
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+N¥¤k�1)��|�)´�p�|��Ø�1)¶�å��Ýé��Ø�1)"
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Äu|�'X�àa�{
Ì�g�|^)�)�m�|�'Xé+N?1àay©, ò�|�)±9Ù¤|��)8\��àa¥"b��)õ8I`z¯K�, 1t��)�+NǑPt = {x1, x2, · · · , xN},òPt¥��|�)PǑNPt = {y1, y2, · · · }, K�âNPt¥�z���Nyj(j = 1, 2, · · · )��Xeàa:

Ct(yj) = {yj} ∪ {x|yj ≺ x, x ∈ Pt}Ù¥, Ct(yj)L«d�Nyj�Ù¤|��)�¤�àa"
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���f��Og�3�O���f�§Ì��âY%½n�g�"� àaSÜ��µ�âàaSÜ�|�)��15Ú�|�)��15�O�A�SÜ���f"� àam��µÌ��âüàa��|�)��15�O�A����f"
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�{ED-MOEAÚ1. £££���©©©zzz¤¤¤�½«+5�N , ��VÇpc, CÉVÇpm"�)�©+NPOP0, -k = 0"Ú2. £££àààaaa©©©ÛÛÛ¤¤¤éPOPk?1àa©Û"Ú3. £££������¤¤¤3POPk¥ÀJNéI��N, éz�éI��N±VÇpc?1��, �)���PǑO1"Ú4. £££CCCÉÉÉ¤¤¤é����POPk ∪ O1�z���N±VÇpm?1pdCÉ, CÉ��PǑO2"Ú5. £££ÝÝÝ///|||¢¢¢¤¤¤l+NPOPk∪O1 ∪O2¥��|�)¥ÀJ©ÙØþ!��N?1Ý/|¢"Ú6. £££ÀÀÀJJJeee������+++NNN¤¤¤�^°=�3üÑÀJe��+NPOPk+1"Ú7. £££ÊÊÊÅÅÅ^̂̂���¤¤¤e��ÊÅ^�, Ê; ÄK, k = k + 1,=Ú2.
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10�2��^�õ8IÿÁ¯K§Ù¥�)5��åõ8I¯KÚ5���åõ8I¯K"ëê����VÇpc = 0.5§CÉVÇpm = 0.1§Ù�ëê�NSGA-II�Ó"
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