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Abstract

The method of solving the logarithmic barrier function method is very popular in

solving the non-equality constraint optimization problem, it is well known that the
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logarithmic barrier function plays an important role in linear planning and linear

semi-planning. This paper mainly introduces the logarithmic barrier method and its

algorithm, and the effectiveness of this method is illustrated by calculating examples.
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1. Úó

æN¼ê{�Ä�g�´µéu�C�1�>.��1:�\�5���¨v§é>.þ�

:�\Ã¡��¨v§±¦S�:µ43�1�S"XdB�¦�1��S:8Ü´���§Ä

K��1:��\þÃ¡��¨v�§¨vKC�ÎÃ¿Â"¤±§æN¼ê=·ÜuØ�ª�

å§æN¼ê{q�S:{ [1]§Ó�êæN¼ê{�q [2]"CAc§éêæN¼êA^3üÑ`

zÚÚOÆ+� [3] [4]"

�ÄØ�ª�å�`z¯K

min
x
f(x)

s.t.ci(x) > 0, i = 1, 2, · · · ,m
(1)

Ù¥f(x), ci(x)´ëY¼ê§�1�P�:S = {x|ci(x) ≥ 0, i = 1, · · · ,m}"b��1��3S:§
=æN¼ê���A�´:3S0S§v¼ê´1w�;��1:ªuS0 �>.�§v¼ê��ª

u+∞"e¡·�X?Ø�a~^�æN¼ê,éêæN¼ê

F (x, µ) = f(x)− µ
m∑
i=1

log ci(x) (2)

Ù¥µ > 0¡�æNëê [5]"

�Ä��Ø�ª�å�`z¯K

min
1

2
(x1 + 1)2 + x2

s.t.x1 > 0, x2 > 0

(3)
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x�Z

Äk�EéêæN¼ê

P (x;µ) =
1

2
(x1 + 1)2 + x2 − u[log(x1 − 1) + log x2] (4)

Ù¥µ�é���ê

-
∂F (x1, µ)

∂x1
= x1 + 1− µ

x1 − 1
= 0 (5)

∂F (x2, µ)

∂x2
= 1− µ

x2
= 0 (6)

)�x(µ) =

( √
1 + µ

µ

)
Ó��c�çlÝ
�

∇2 =

(
1 + µ

(
√
1+µ−1)2 0

0 1
µ

)
(7)

´�½
§¤±x(µ)´F (x, µ)´4��

�µ→ 0�§x(µ)→ x∗ =

( √
1

0

)

f∗ = 1 (8)

2. �{

ÄuéêæN¼ê��{�3£OP (x;µ)�Cq���§¿±µ ���4~S�"Ta.�

{�~aqu�gv¼êµe§�±�¤Xe"

�Ñµ0 > 0,Ø�τ0 > 0,Ð©:xs0;

for k = 0, 1, 2, · · ·

¦P (·;µk)Cq����xk,lxskm©§�‖∇P (x;µk)‖ ≤ τkÊ�¶

XJ÷v�ªÂñu�

Ê�Cq)xk;

ÀJ#�æNëêµk+1 ∈ (0, µk);

ÀJ#�m©:xsk+1

end(for)

�X·�c¡J��§∇2
xxP (x;µ)éu��µ¦�Úî{¤�TµezgS�¥��ý�k�

�Ïé%C��zxk�Eâ"$�Úî��{���
(J§Ï�§¤Äu��g�V?êCq

DOI: 10.12677/aam.2022.115326 3062 A^êÆ?Ð

https://doi.org/10.12677/aam.2022.115326


x�Z

�Ø¿©§��±¦^�«Eâ5(�Úî{3AÚ�S?\P (x;µk)�Âñ�§¿��×�Âñ

uÂñ5x(µk)"ù
Eâ�):

^�«(��ÛÂñ�Eâ5U?Úî{§X�|¢½&6�"§�7L�yS�Ê3

3P (x;µ)��S§=î��1�S0 S§�7L�Ä�éêæ¼ê�A5"

�
¦P (x;µk)��z§��Ð�å©:x
s
k�±÷c¡�Cq4�zxk−1, xk−2, · · ·¤½Â�´

»	í��"

ÏL÷c¡�Cq4�zxk−1, xk−2, · · ·¤½Â�´»	í§�±����éÐ�P (x;µk)��

z�å©:xsk½ö§ÏL�∇xP (x;µ)O��xk−1:�´»{x(µ)|µ > 0}�Cq��þ��

∇2
xxP (x;µ)ẋ+

∂

∂µ
∇xP (x;µ) = 0 (9)

ÏLO�1����

∇2
xxP (x;µ)ẋ−

m∑
i=1

1

ci(x)∇ci(x)
(10)

òx = xk−1Úµ = µk−1 �\§·��±��Cq� dotx§,�^§5¼�µe1k Ú�å©

:xskµ

xsk = xk−1 + (µk − µk−1)ẋ (11)

éuz�gS�¥#�æNëêµk+1�ÀJ§<�JÑ
�«���éu�{"��~��

Ï�´§=^µk+1£µk+1 = 0.2µk½µk+1 = 0.1µk¤XJP (x;µk) ���z¯KØ´�J)û§X

J��Ð�å©:xsk+1 �±k�½�&Ý/JÑ [6]"

3. 5�

3.1. ½n1

�úª(1)¥�fÚ−ci, i ∈ I þ�à¼ê§�úª(2)¥½Â�î��1����"�{µk} �4
~S�¦µk ↓ 0§¿�)8M ���k.)8"@oe¡��ã´�(�"

£i¤éu?¿��µ > 0,P (x;µ)3S0¥´à�§¿�3S0þ�����x(µk)(Ø�½´��

�)"?ÛÛÜ4��x(µk) �´P (x;µ)��Û4��"

£ii¤4�zx(µk)�?¿S�Ñk��Âñ�fS�§¿�ù
S��¤k�U�4�:Ñ

3M ¥"

£iii¤éu?¿�4�zS�{x(µk)}kf(x(µk))→ f∗, P (x(µk);µk)→ f∗

éuM��(�ÄminxÑl−x ≥ 0)½M´Ã.(�Ä min
(x1,x2)

x1Ñlx1 ≥ 0)�à¼ê´�U�§
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3ù«�¹e§½n�(ØØ·^u���¹ [7]"

éu��Ø�ª�å¯K(1)§�A�(J3��þ�ÛÜ"�½��¯K�ÛÜ)x∗(�Ò´

`,��÷v½n��¿©^�±9î��pÖ5Ú�å^�),éêæN¼êP (x;µ) k��ÛÜ�

���Cx∗¤kv
��"�î��1�S0Ã.�§e¡�éê¼êP (x;µ)�±Ã."�µk ↓ 0

�§P (x;µk)�ÛÜ4�zS��k�UÂñ�(1)��)"

P (x;µ)�����÷v`z¯K(1)KKT^��:(x, λ) �mk�'X"34��x(µ)�§

P (x;µ)éx�FÝ�"§=§

∇xP (x(µ);µ) = ∇f(x(µ))−
∑
i∈I

µ

ci(x(µ))
∇ci(x(µ)) = 0 (12)

XJ·�½Â��.�KF¦f�O

λi(µ)
def
=

µ

ci(x(µ))
, i ∈ I (13)

r£12¤�¤

∇f(x(µ))−
∑
i∈I

λi(µ)∇ci(x(µ)) = 0 (14)

d^��1�KKT^�∇xL(x, λ)�Ó,0�¯K(1) �)§Ù¥.�KF¼êLd

L(x, λ) = f(x)−
∑
i∈I

λici(x) (15)

éØ�ª�å¯K(1)�Ù¦KKT^�?1u�§Xe:

ci(x) ≥ 0, i ∈ I

λi ≥ 0, i ∈ I

λici(x) ≥ 0, i ∈ I

(16)

�K5^�w,dx = x(µ), λ = λ(µ); ¯¢þ§éu¤ki ∈ I§ci(x(µ))Úλi(µ) ´î���"

�kKKT^�Ø÷v�§�pÖ^�"�â½Â§·���


λi(µ)ci(x(µ)) = µ, i ∈ I (17)

Ù¥§µ´î���

dþã*	��§�µk ↓ 0�§P (x;µ)����x(µ)9Ù.�KF¦f�Oλ(µ) �5��C

÷v(1) �KKT^�"¯¢þ§XJ3)(1)x∗?÷v�
N\b�§·��±y²(x(µ), λ(µ))�

C�`�éó)(x∗, λ∗) �µk ↓ 0"
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3.2. ½n2

b�S0��§x∗´(1)�ÛÜ)§3ù�ÛÜ)¥÷v,λ∗ �KKT ^�"�b��5Õá�

å^�(LICQ)§î�pÖ^�§��¿©^�´(x∗, λ∗)"@oe¡��ã´�(�"

(i)k�����ëY���þ¼êx(µ)§éu¤kv
���þ¼êx(µ)3x∗�,��C«

�´P (x;µ)�ÛÜ4��§llim
µ↓0

x(µ) = x∗"

(ii)éu(i)¥�¼êx(µ)§.�KF¦f�O(2)½Â�λ(µ) Âñuλ∗�µ ↓ 0"

(iii)çlÝ
∇2
xxP (x;µ)éu¤kv
��µ Ñ´�½� [8]"

Cp½Â

Cp
def
= {x(µ)|µ > 0} (18)

4. O�~f

4.1. �Ä��Ø�ª�å�`z¯K

Figure 1. µ=1,0.1,0.01,0.001

ã 1. µ=1,0.1,0.01,0.001
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x�Z

min(x1 + 0.5)2 + (x2 − 0.5)2 s.t. x1 ∈ [0, 1], x2 ∈ [0, 1] (19)

Äk�EéêæN¼ê

P (x;u) = (x1 + 0.5)2 + (x2 − 0.5)2 − u[logx1 + log(1− x1) + logx2 + log(1− x2)] (20)

ù�¼ê��p�µ=1,0.1,0.01,0.001�±�3ã1¥"dã 1��§Ø
�1«�>.NC	§

Ù�p�Ñ�C�Ô�8I¼ê����§=µ ↓ 0"cüÌã¥���:±��Ó+Ø´� %§

ålý��Ø´��§ùL²�õêÃ�å4�z�{Ñ�±¤õ/A^u£O���:x(µ)"

éu�µ = 0.01����x(µ)�éêæN¼ê�/>.�0��£Ä�§÷³^¼ê��p�

¬�.�§Ø@oý�"3�gv¼ê��¹e§�p����5�L² ��JØZ§ù��


[Úî!FÝeüÚ�ÝFÝ�Ã�å`z�{�5UØZ"Úî��{´Ø¯a� �§�

�ý�/�5�§�p�A�´��÷�>�§÷X�/m>�>L²�g%C§Úî��{

´ÄuØUÓ¼ý��éêæN¼ê�1�"Ïd,Úî{�ØU¯�Âñ�x(µ)§Ø�3ù�:

������S"

4.2. à�g5y¯K

à�g5y´�55y�í2§�
¦)�55y�S:�{®²¤õ�í2�
à�g5

y [9]§e¡�Ñà�g5y¯K"

Figure 2. The relationship between the dual gap and the
number of Newton iterations

ã 2. éómYÚNewtonS�gê'X
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x�Z

minf(x) =
1

2
xTQx+ cTx

s.t.Ax ≤ b,
(21)

éêæN¼ê

P (x;µ) =
1

2
xTQx+ cTx− µ

n∑
i=1

log xi

Ù¥µ > 0,µ´æNÏf§�¯K�éó¯K�éómY�µ

f(x)− P (x) = nµ

�µ → 0�§f(x) − P (x) → 0"ÏLMATLAB^�?1?§§)¤50011000���ÅÝ
§

æ^Newton £���|¢�{§�âCz�µÏé�`)�Ó�ÑÑéómY"

æ^æN{éómY�Ñ�Newton S�gê'X§Xã 2¤«"

lã 2¥�±wÑ�¯K�éó¯K�8I¼ê���=éómY�XÚî{�S�gê�O

\�5��"

Figure 3. Iterative result

ã 3. S�(J
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�ÄXeà�g5y¯K9Ùéó¯Kµ

minf(x) =
1

2
x21 + x22 + x23 +

1

2
x24 − 7x1 − 5x2 − 24x3 + 9x4

s.t.x1 − x2 + x3 = 13

x2 + x4 = 5

x1, x2, x3, x4 ≥ 0

(22)

lã 3¥�±wÑ§|^�éóéêæN{¦)à�g5y¯K§�J�Ð�Âñ�4�

�(6.3333,5.0000,11.6667,0.0000)"

5. (Ø

�âO�¢~(J�Ñ§éêæN{¦)Ø�ª�å`z¯KÚà��g5y¯K�~�k

��1§�´éêæN{k�½�Û�5§Ð©:��3�1�S§¢SO�¥��æ�§ØÓ

�¯KéÐ©:kØÓ��¦"¤±3±��ïÄ¥§�±U?éêæN{5¦)�`z¯K"
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