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Abstract

Penalty function method is a classical method for solving constrained optimization problems. Its
basic idea is to transform constrained optimization problem into constrained optimization prob-
lem for solving. In this article, we propose a new class of smoothing exact penalty function me-
thods and prove their global convergence. In addition, we conducted numerical experiments, and
the numerical results showed that the method is relatively effective.
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05 (X) =% +2%5 +x +2x; —x —%, —10<0.
% %, =(0,0,0,0), =0.0001, p, =5,N =2,7=0.0L,e=10"° . HUELILE KWL 1 Fix, HAPSCER7]
ML RAREL, Algorithm | fTf5 B AR RS i/, Hof/IMEN—44.233837585, ERIRECH 2 k.

Table 1. Example 4.1 comparison results

F=1 fl41xtbER

] X f(x)
1 (0.169563, 0.835533, 2.008643, —0.964883) —44.234011331
Algorithm |
2 (0.169785, 0.835339, 2.008609, —0.964862) —44.233837585
1 (0.173352, 0.825959, 2.011255, —0.960809) —44.232859085
" 2 (0.127767, 0.826124, 2.007571, —0.986930) —44.103442861
1 (0.173879, 0.836317, 2.030471, —0.991029) —44.670655352
" 13 (—0.034338, 0.417887, 2.006784, —1.075809) —42.203334015
[5] 1 (0.169541, 0.835508, 2.008608, —0.964889) —44.233400426
[7] &
1 (0.169564, 0.835534, 2.008646, —0.964885) —44.234054509
. 3 (0.202939, 0.708130, 2.049864, —0.900006) —44.145998765
1 (0.161133, 0.845000, 2.008395, —0.966917) —44.233160251
1ol 2 (0.177295, 0.831535, 2.006379, —0.966090) —44.233409270

1 4.2 25 B8 4NN 2R AL o) L (CSCHBR[14] 7 1451 4.1)
min  f(X)=x +x;,
st 0,(x)=x-x, <0,
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Table 2. Example 4.2 comparison results
F2. 42 wHLER

j X f(x))

Algorithm | 1 (0.000000, 0.000000) 0.000000000
Iy 1 (0.000000, 0.000000) 0.000000000

l, 1 (0.000000, 0.000000) 0.000000000

[5] 1 (0.139289, 0.168635) 0.047839245

[7] 1 (0.087180, 0.099615) 0.017523572

[8] 1 (0.000000, 0.000000) 0.000000000

[10] 1 (0.000000, 0.000000) 0.000000000

%1 4.3 25 E& N 2 R AL 1] (SCRR[15] K] 3.3)

min  f(X)=-2% —6X, + X —2XX, +2X; ,

st g (X)=x+X%,-2<0,
9, (X)=-x +2x, —2<0,
g5 (x) = =% <0,
g;(x)=-x, <0.

%4 % =(0,0),6,=0.1,0,=5N=2,7=0.0L=10"° . HELILR U 3 fox, Hdl, . SCHR[8]. X
HR[10]F B 45 SR AN 8%, Algorithm | T 75 H bR R BB A, BB/ ME 9—7.200000084, #5ARIKECA 4 K.

Table 3. Example 4.3 comparison results

=3 43 WELER

i X; f(x;)
1 (0.850604, 1.233736) —7.434729592
Algorithm |
4 (0.800000, 1.200000) —7.200000084
Iy 1 (0.138888, 0.739783) —3.808118336
I, &
[5] 1 (0.760837, 1.141652) ~6.923195313
1 (0.817741, 1.194528) —7.233783261
% 2 (0.799652, 1.199768) —7.198376673
(8] ANk
[10] &

il 4.4 25 U0 29 ARARAL 17 e
min  f(X)=9-8x —6X, —4X, +2X} + 2% + 2X] + 2XX, + 2X,Xy,
st g (X)=Xx +X, +2% —3<0.
4% =(0,0,0),6,=0.1,p,=2,N =4,7=0.0Le=10"°. FELILE LML 4 Frw, HAsCE[10]HHE
REERASL, Algorithm | S H AR R 5 {E ey, Hf/MEDY 0.11111000, IEARKECN 3 K.
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Table 4. Example 4.4 comparison results
4. 5 44 SHEER

j X f(x))
1 (1.320970, 0.786020, 0.465049) 0.10302197
Algorithm |
3 (1.333333, 0.777778, 0.444445) 0.11111090
Iy 1 (1.334019, 0.777751, 0.444100) 0.11111832
1 (1.315789, 0.789474, 0.473684) 0.09972299
" 9 (1.333333, 0.777778, 0.444445) 0.11111092
[5] 1 (1.412950, 0.724700, 0.311750) 0.17052786
[7] 1 (1.379174, 0.747217, 0.368043) 0.14377304
1 (1.317986, 0.788009, 0.470024) 0.10111500
el 4 (1.337695, 0.775938, 0.436861) 0.11394132
[10] N

B 4.5 2N R L1 ARAL ) 5
min  f(x)=(x% -1 +(x -2,

st. g (X)=—x+x,-1<0,
9,(X)=x+x,—2<0,
gS(X)= X1<O
9;(x)=—-x, <0.

%4 % =(0,0),6,=0.1,p,=2,N =10,7=0.0L,e=10"° . HUEHIILE RN 5 FroR, HrbSCwR[8]m 5%
LERURICSL,  Algorithm | B3 H bR R BB /), L /ME A 0499999198, AR EH 3 TR,

Table 5. Example 4.5 comparison results

52 5. {5 4.5 JFELER

i X; f(x;)
1 (0.538514, 1.538514) 0.425938204
Algorithm |
3 (0.500000, 1.500000) 0.499999198
1 (0.500968, 1.500630) 0.498403881
h 3 (0.500043, 1.499892) 0.500064766
1 (0.600000, 1.600000) 0.320000000
" 7 (0.493287, 1.493271) 0.513533078
[5] 1 (0.575194, 1.324900) 0.636220416
1 (0.587596, 1.412532) 0.515196145
7 2 (0.502466, 1.495234) 0.502329083
8] A
1 (0.506800, 1.506800) 0.486491608
1ol 4 (0.235206, 1.235204) 1.169822515
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