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min f(x) ,x € R"
s.t. h(x)=0, iekE={1,-,1}, (1)
h(x) =0, iel={l+1,-,mf.
AT A D={x e Rl ¢(x)=0(i e E) ,c;(x) =
0(i e}, M PREL.

P(x)= X (o) + 3 [min(0,¢(0) ] (2)
RIS F bR

P(x,0) =f(x) + oP(x) (3)
Hrp o BYIHF, Y x e D NA[ITEE, P(x,0) =
f(x) , BARRECRZ B AMEST; 4 x ¢ D NIRRT
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W, P(x,0) > f(x) , AARREZBIMET], o #OK,
BT,

M g FEAN K Bl P(x,0) B/, P(x) BOZFE
g3/, T P(x,00) B/ s 58 40 38 35 AT AT 38 D
P(x,0) BIB/IMEIEIT f(x) BIB/ME, T, — R
AR IR AL R T — RN TC LAk )

min P(x,0,) (4)
Horpr {o} FEIENES), H o, —+ o, x(o) HHZEM
ATA TS AN T TR/ IME o7, PR BE AR K Bl i 12 R 41
T PREOE (BT R

AR

AR EPME,

Bx, e R",e>0,0,>0,8>1,k=1,

HUR2 R RILAL TR,

VL x, , HHTER S,

min P(x,0,)
S HANEA %, o
BRI Kk

oo P(x,) <o, WE LA L, B0, 4 o, =B,
k=k+1,%450% 2.

1.2 J~X Lagrange 3 -Fi%

[AIAE, % IR S AR AL R (1) o Mg ) fr
W H R ECh

MG h,o) =f(0) = T e () ro 2

{[max{0,A, —agc,(x)} 1 =A%} (5)
FeF B IEAFKH
(M), =X, —oc(x,) i=1,-,1, (6)

(Akﬂ)i:max{o’(/\k)i_O-Cl(xk)} t=l+1,,m
(7)
é\
1 . A, 2y 12
e={ St § Tmintee) 00T @)

ZALHENR @, <e.,

SRR

HEL WA,

Wx,eR ,A, eR",0,>0,>1,6>0,60
e (0,1) k=1,

L2 SRR T )L,

P,y AHIIG AL SR T [al

min M(x,A,,0,)

NS x,  Ho M(x,4,,0,) BIZN(5) .2 (6)

2 (7) RPFE L,
RS IR RS,

tr @, <e i o, RE(8) FrE S, x, Ayla
(1) B SR AL . RIWEEAEIR 4.
B4 BIETINT,

N
L s ot 4 oy, =Bo, .

Pr1
HIRS BIEFT I E A
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(M) = (A =oB(x,)  i=1,- 1,
(M) i =max{0, (A,),~oB(x;) |
Sk=k+ 1,2,
Wi BH < AR SR P 580 5K it JC 24 TR [t ] R
R BRGS 53k R

2 EHfl

i=l+1, -, m,

A URKAY S8 42 5L T MATLAB?Y. 8. 0 ( R2009a) ,
R T HER A PR R MR SIGH R, FE B — AN
TR RSB BUE — 2, A 1A AR 0 SRR i
ANl R LIRS A 0 5, RIRT AT 3RS0 19 50 SR (A
TP EFRRERTEL, o, RESTHF, A, BT,
o, P(x,) BT RECE PR IR IE N R, ¢, 2
J” X Lagrange e F-: i g kAR & 1R B 5514, B M)
K B TE R EL

2.1 XMFuIrLktR AR E=A

min (x, =2)% + (x, = 1)?
s.t. 2 -x, —-x,=0,
—x 4%, =0
(1) BT T AMERE —5(2,2) " 1E WG 5. o
=0.8,8=15 BUHE 1x10™ 52 BT .
F1 SR

k Xy Ty o P(x,)
0 (2.00000,2.00000) 0. 80000 0.13529
1 (1.18099,1.06577) 1.20000 0. 10875
2 (1.13504,1.05410) 1. 80000 0.08401
3 (1.09832,1.04226) 2.70000 0.06265
4 (1.07007,1.03163) 4.05000 0.04537
5 (1.04906,1.02290) 6.07500 0.03209
18 (1.00028,1.00014) 1182.31350 0.00019
19 (1.00019,1. 00009 ) 1773.47026 0.00013
20 (1.00013,1. 00006 ) 2660.20538 0.00008
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#5 AN REGE

k X Ay g @ k Xy, [ o, P(x;)
0 (2.00000,2.00000) (0.10000,0.10000) 0.8  0.55960 0 (2..00000,2..00000) 0.8 0.31561
1 (1.23810,1.06580) (0.34384,0.47545) 0.8  0.22501 1 (1.39867,0.98214) 1.2 0.30823
2 (1.10251,1.06167) (0.47519,0.59853) 0.8  0.11029 2 (1.29592,0.97396) 1.8 0.28342
3 (1.04947,1.04580) (0.55140,0.64299) 0.8  0.06029 3 (1.19973,0.96468 ) 2.7 0.24613
4 (1.02549,1.03125) (0.59680,0.65930) 0.8  0.03494 4 (1.11421,0.95504) 4.05 0.20278
5 (1.01373,1.02046) (0.62415,0.66506) 0.8  0.02084 5 (1.04179,0.94580) 6.075 0.15942
11 (1.00018,1.00041) (0.66592,0.66674) 1.2  0.00030 2 (0.82308,0.91148) 8978.19317  0.00017
12 (1.00010,1.00021) (0.66628.0.66672) 1.2 0.00016 24 (0.82301,0.91146) 13467.28976 0.00011
13 (1.00005,1.00011) (0.66647,0.66669) 1.2 0.00009 2 (0.82297,0.91145) 20200.93464  0.00007
(2) 5 B 01, RETEIR 1x107 , SEAB RIS 46 P i “‘g“‘“f"‘*%’*
k Xk k Ty [

ZHAENE IR 3 K 4 PR,
%3 AhIEREOL

B k x* o

2 22 (1.00000,1.00000) 3355443.2

4 11 (1.00000,1.00000) 3355443.2

6 9 (1.00000,1.00000) 8062156.8
#4 T X Lagrange F 7%

B k x* o

2 27 (1.00000,1.00000) 1638.4

4 30 (1.00000,1.00000) 219902325555.2

6 30 (NaN, NaN) 487487792008397

0 (2.00000,2.00000) (0.10000,0.10000) 0.8  0.85451
1 (1.57548,0.94953) (-0.44114,0.51771) 0.8  0.55931
2 (1.34044,0.96728) (-0.92820,0.97950) 1.2  0.27824
3 (1.09187,0.95724) (-1.14108,1.23672) 1.2  0.18592
4 (1.00541,0.94509) (-1.34851,1.49935) 1.8 0.08713

5 (0.90977,0.92930) (-1.44063,1.62628) 1.8  0.05422

13 (0.82344,0.91157) (-1.59348,1.84512) 2.7  0.00029
14 (0.82317,0.91150) (-1.59394,1.84577) 2.7  0.00017

15 (0.82304,0.91148) (-1.59419,1.84614) 2.7  0.00009

B BT AEE IR R S EUE LT , M B = 1.5
I, )" X Lagrange &1 3648 13 Uk, AT ok £i0k 1%
Q20 Yk, H AN sRECE e & 93 T 2908 2660
20538, 1fii) X Lagrange ¥ i A5} PRl 76 B J 1) i
R HA 1.2, 24 B It S AR B > H
SR80 ;) X Lagrange 7€ 132X T8 K B ok
Wi, EARREOY 2, DR W AR R R,

2.2 EERITIRK MR A LYRMA EE

min(x, —2)° + (x, = 1)°
s.t. % —2x,+1=0
-0.25x% -x,"+1=0
(D) BHIREA(2,2)" 0,=0.8 ,8=1.5  HUK
JER 1x107 A3 80 kAR BT

(2) HWUE BRI R EEHR 110" A IR 451
MSEAEAERF RN LG R AR 7 K 8 FR .

#7 AN REGE

B k x” g
1.8 33 (0.82288,0.91144) 212364859. 866634
3 18 (0.82288,0.91144) 309936391.2
5 12 (0.82288,0.91144) 195312500
#8 J7 X Lagrange e T3k
B k x" o”
1.8 39 (0.82288,0.91144) 9715.16249
3 35 (0.82288,0.91144) 309936391.2
5 23 (0.82288,0.91144) 7812500

BT AEASR S, 2 B = 1.5 1,7 X La-
grange Fe FIEEAR 15 WK, WM RECE B 25 Wk, H
AT PRI R 2 T BT 2 SR 20200. 93464 11
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X Lagrange 7 T3 A9 51 B 706 B 9 35 1 b L B
2.7, T4 RO, AT RLRIGE R ———
s A (B ?ijt,uﬂ’ﬂéwﬁ ST PREGE L 2 27 (1.714291.42858, —0.85713) 6553.6
o™ X Lagrange 3 15 20— xi. 4 39 (1.71429,1.42857, -0.85714) 3.7 x 108

6 w  (1.71428,1.42857, -0.85715) w

2.3 EEA=TTERMEEH

1
min ?(%2 + 20,7 = 200,00, + x;7)
s.t. x, +x, —x; =4
X, — 2%, +x; =—2

() BIG A (2,2,2)", 0,=0.8,8=1.5,0=0.6
FEEHC1x107°, 3340 F B0 2 .

#9 HMIREIE

k X, o o P(x,)

0 (2.00000,2.00000,2.00000) 0.8 0.10750

1 (1.57377,1.31148, -0.78689) 1.2 0.07575

2 (1.61798,1.34831, -0.80899) 1.8 0.05244

0.03587

4 (1.67010,1.39175, -0.83505) 4.05

0
0

3 (1.64885,1.37405, -0.82443) 2.7
0 0.02433
0

5 (1.68459,1.40383, -0.84226) 6.075 0.01641

22 (1.71426,1.42855, -0.85713)  5985.46211 0.00002

23 (1.71426,1.42855, -0.85713)  8978.19317 0.00001

24 (1.71427,1.42856, -0.85714)  13467.28976  0.000008

210 )X Lagrange & Tk

k X Ay [ [

0 (2.00000,2.00000,2.00000)  (0.10000,0.10000, 0.1) 0.8  0.63856

1 (1.54196,1.22727, -0.71329) (0.51399,-0.19930,0.1) 0.8  0.10340

2 (1.70431,1.39807, -0.82997) (0.56810,-0.26186,0.1) 0.8  0.02103

3 (1.71898,1.42395, -0.85096) (0.57299,-0.27796,0.1) 0.8  0.00628

4 (1.71739,1.42787, -0.85541) (0.57246,-0.28296,0.1) 0.8  0.00228

5 (1.71567,1.42847, -0.85657) (0.57189,-0.28469,0.1) 0.8  0.00085

0. 00004

BT EAR R LR T, Y B=1.5 Bf,)" X La-
grange e FHIEAC 13 WK, AN BREGEIEAR 24 Yk, H AL
T pRIOE Th B A ST IR 24 413467. 28976, i) X La-
grange F& ISR FAER G IR HA1.8, 248
BARHE, ] S Lagrange T 2 BUHE I A 4534

2.4 ZE=JTIELMER S ARMUA B

min 1000 - x,”> - 2x,” — &,
s.t. 8x;, + 14x, + Tx; =56 =0
X ) +a, =25=0
x,=0 1=1,2,3,
(PG AIHK(2,2,2) 0, =0.8,8=1.5]
FGEE 1107 A5 2 LLF RS /2
#£13 S REEE

- XX, — X\X;3

11 (1.71439,1.42860,-0.85711)
12 (1.71430,1.42858 ,-0.85710)
13 (1.71429,1.42860,-0.85712)

(0.57140,-0.28571,0.1) 1.8

(0.57143,-0.28577,0.1)
(0.57142,-0.28573,0. 1)

1.8 0.00002
1.8 0.000009

k X, o a.P(x;)
0  (2.00000,2.00000, 2.00000) 0.8 0.49364
1 (3.55228,0.17131, 3.62199) 1.2 0.32861
2 (3.53895,0.18645, 3.59886) 1.8 0.21885
3 (3.53004,0.19659, 3.58336) 2.7 0. 14580
4 (3.52408,0.20337, 3.57299) 4.05 0.09715
5 (3.52010,0.20790, 3.56606) 6.075 0.06475
31 (3.51215,0.21696,3.55222) 1773. 47026 0.00022
32 (3.51214,0.21697,3.55221) 2660.20538 0.00015
33 (3.51213,0.21697,3.55220) 3990. 30808 0. 000099
# 14 "X Lagrange e Ti%

k Y Ay O [

0 (2.00000,2.00000,2.00000) (0.1,0.1,0.1,0.1,0.1) 0.8 1.73971

1 (3.60019,0.12619,3.69938) (-0.27103,-1.23017,0,0,0) 0.8 0.00984

2 (3.51181,0.21800,3.55123)  (-0.27503,-1.22339,0,0,0) 0.8 0.00014

3 (3.51212,0.21697,3.55218)  (-0.27494,-1.22346,0,0,0) 0.8 0.000005

(2)%3&’ B RS EEH 1x107° AR 46 25 14

MSEEAZF RN SRR 11 3812 PR,
FA SRR
B k x* o
2 24 (1.71429,1.42857, —0.85714) 13421772. 8
4 12 (1.71429,1.42857, -0.85714) 13421772.8
6 10 (1.71428,1.42857, -0.85715) 48372940. 8

(2) AU B BEL R EEH 1107 HAtu ) fi 251

MZHUEAZERBIMEIRINE 15 K 16 PR,

F15 AT RSk

B k x” o

3 21 (3.51212,0.21699,3.55217) 8368282562. 4
5 14 (3.51212,0.21699,3.55217) 4882812500
7 12 (3.51212,0.21699,3.55217) 11073029760. 8
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%16 |7 X Lagrange e T3

B k x* g

332 (3.51212,0.21699,3.55217) 18301433963968. 8
5 o (3.51212,0.21699,3.55217) @
7 o (3.51212,0.21699,3.55217) @

HAE D AEAR R, M B = 1.5 B, )7 X La-
grange 371k H kAU 3 Uk, AT pRB0E LR 33 WK,
HAM s e 219 311 T 29 93990 30808, i )
X Lagrange 36174 i 9§ I F 76 i 5 iy A R
0.8, 4 B I, X T Fh31 eRBOR UL, A AT B S
B B AR X X Lagrange T 7ok UL E A L

2.5 EERANR

. 2 2 2
min - 3x," - x,” — 2w,

2 2 2
scte x +x, a7 =3
X, = X,
x, =0 1=1,2,3,

(D) ¥R EER(2,0,1)", 0, =0.8,8= 1.5, K&
BU1x10™, B3I S .
F17 S EEGE

1.22435,1.22476,,0.00014) (-1.99982,2.44913,0.00000,0,0) 1.8 0.00028

k X o, o, P(x;)
0 (2.00000, 0.00000, 1.00000) 0.8 2.36459
1 (2.07439, 0.45421, 0.45808) 1.2 1.62083
2 (1.93856, 0.47085, 0.42717) 1.8 0.80764
3 (1.80457, 0.50186, 0.40186) 2.7 0.94256
4 (1.77999, 0.51356, 0.39841) 4.05 0.64627
5 (1.72024, 0.53647, 0.39042) 6.075 0.38961
73 (1.56340, 0.64161, 0.37964) 1.3 x 10'*  1445.46960
99 (1.56340, 0.64161, 0.37964)  3.3x10" 3.6x107
# 18 J X Lagrange e T-i%
k Xk Ay Oy Pk
0 (2.00000,0. 00000, 1.00000) (0.1,0.1,0.1,0.1,0.1) 0.8 3.9841
1 (2.48845,0.50712,0.04711)  (-2.66142,1.68507,0.00000,0,0.06231) 0.8 2.50282
2 (-1.73320,0.07212,0.0914) (-2.67346,0.00000,2.07984,0,0.02735) 1.2 2.04306
3 (1.65201,0.45186,0.01146)  (-2.55367,2.16028,0.00000,0,0.00673) 1.8  0.30005
4 (1.20067,1.11842,0.00358)  (-2.03921,2.32453,0.00000,0,0.00028) 1.8 0.06674
5 (1.25613,1.18973,0.00014)  (=2.02715,2.44405,0.00000,0,0.00002) 1.8 0.01518
6 (1.22143,1.22186,0.00014)  (-1.99983,2.44328,0.00000,0,0) 1.8 0.00376
7 (1.22676,1.22311,0.00014)  (-2.00149,2.44985,0.00000,0,0) 1.8 0.00101
(
(

1.22489,1.2466,0.00014)  (~2.00010,2.44955,0.00000,0,0) 1.8 0.00008

(2) 58U B B HEFEE 1 %107, Hifth 9y 1 51
MBS BUEAZA R A 45 AN 19 .3 20 R,
£ 19 S REGE

8 L i o
2 o0 (1.58274,0.59182,0.38042) 0
3.5 o0 (1.44149,0.87818, 0.38851) 0
5 o0 (1.46457,0. 83500, 0.39732) 0

#20 ] X Lagrange Je T
B k x” o”

2 26 (1.22474,1.22474,0.00007) 26214.4
3.5 23 (1.22474,1.22474 ,0. 00006 ) 405675421. 9922
5 14 (1.22474,1.22474,0.00003 ) 39062500

FeB BT AR R, 2 B = 1.5 I, )7 X La-
grange Fe 115 HIEAR 9 WRAH 35 B SO RS, 1 401
PRECEH L T TCBRAE P AR Y B HoR sk, B Ah
T RBGE R A B DR R B TC kAL, M X La-
grange & -7 W ) 31 R 77 5 e B AR HA1.8,
BTG REFN B HUME AT, ) X Lagrange 36115 By £
€A I R (P S i NP e | by NS B A SRR
BRI S AT RE A H TR0 A B IR BNt 2 DA R
TR RO TCRR 3G K 1 B T HAR SRR P(x,0) 1Y
TR SR PR AR A B R 25 AR R T IRIME
2.6 FEEMTARMLEE

min (x,—-1)7+(x,-2) > +(x;-3) " +(x,-4)">
s.t. 3x,+3x,+2x;+x, <10

X, +%, 25 +x, <5

>
Xy 4%, ,%5,%, =0

(DA 1,5 2)" 0, =0.8 8=1.5
FEHC1x107 AL AT
21 HMREOE
k X o, o, P(x;)
0 (0.5,1,1.5,2) 0.8 0
1 (0.5,1,1.5,2) 0.8 0

#22 |7 X Lagrange Je T

k T Ay O Pr

0 (0.50000, 1.00000, 1.50000, 2.00000) ~ (0.1,0.1,0.1,0.1,0.1,0.1,0.1) 0.8 13541
1 (-0.00598, 0.94163, 2.10373, 3.26582) (0.1, 0.3, 1. 14416, 0.10478,0,0,0) 0.8 0.95280
2 (-0.01398, 0.92804, 1.97371, 3.01939) (0.1, 0, 2.23275, 0.1215%6, 0, 0,0) 1.2 0.22186
3 (-0.1072, 0.76720, 1.76720, 2.76719) (0.1, 0, 2.46563, 0.25059, 0, 0,0) 1.2 0.12021
4 (-0.00488, 0.7290, 1.7290, 2.7290) (0.1, 0, 2.5421, 0.36444,0,0,0) L2 0.08002
5 (-0.0722, 0.70223, 1.70223, 2.7022) (0.1, 0, 2.61622, 0.4%44,0,0,0) 1.8 0.03%45
12 (-0.00057, 0.66091, 1.66691, 2.66091) (0.1, 0, 2.66615, 0.66506, 0, 0,0) 2.7 0.00030
13 (-0.00029, 0.66679, 1.66679, 2.66679) (0.1, 0, 2.66641, 0.66584, 0,0,0) 2.7 0.00016
14 (-0.00015, 0.66673, 1.66673, 2.66673) (0.1, 0, 2.66654, 0.66624, 0,0, 0) 2.7 0.00008
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(2) 7 B WME , KEBE L 1x107° , HoAth o) 4y 544 A0 %26 ] Lagrange e ik
SHEA BB ZE RN 23 3R 24 s, b x A, T
%03 AhEERECE 0 (30.00000,70.00000)  (0.1,0.1,0.1,0.1,0.1,0.1) 0.8 25.37450
P P D o 1 (4.27179,85.36791)  (0.1,0.52916,0,0,0,20.39433) 0.8 16.94112
1.8 0 (0.5,1,1.5,2) 0.8 2 (5.26073,76.92820)  (0.1,0,0,0,0,40.70817) 1.2 6.72475
3 0 (0.5,1,1.5,2) 0.8 3 (6.99253,66.72459) (0.1, 0.05644,0,0,0,48.77767) 1.2 4.43257
10 0 (0.5,1,1.5,2) 0.8
4 (7.49887,64.43257)  (0.1,0.06212,0,0,0,56.75630) 1.8 2.05822
#£24 7Y Lagrange Fe 735 5 (8.08367,62.05822)  (0.1,0.06459,0,0,0,60.46109) 1.8 1.27994
B k x” o
-8
1.8 34 (=2.1x107,0.66667,1.66667,2.66667)  9715.1625 18 (8.64759,60.00066) (0.1,0.06879,0,0,0,66.81486) 2.7 0.00036
330 (=5.8x10°,0.66667,1.66667,2.66667) 11479125.6
19 (8.64768,60.00036)  (0.1,0.06879,0,0,0,66.81585) 2.7 0.00036
10 13 (=8.3x10°,0.66667.1.66667,2.66667) 8000000
20 (8.64767,60.00036)  (0.1,0.06879,0,0,0,66.81733) 4.05 0.00004

LRI AEARUCBAE SR ST eR B0 20 B
TAEACRIBLG: , AN R B0 E SO ANHERIE A1 1]
PRSI SR 1) J PR 2 PR A 0 i o T AT SR R, T

R HRRRE P (x,0) = f(x) +aP(x)=f(x) , BIAR

AT, LA 0'13(96) =0, M) X Lagrange & f7%AY
BB B A3 in S B N 5w b iy s, 7F
B =10 i, BARER RS B = 1.5 wh /D> BEESTHF
MY RIEKIRZ

3 NRBEFTEEIWLIREDRRNA
ST

T4 BREE 5T X Lagrange 26 115 W L
2 FH G SRR B S e B A5 B Y 25 R R T AT
Serb b A T REA R B Ly, B, O TR X
Lagrange e 11k B A A 52 ST LA A
PRI P AT R 5 )T X Lagrange 3115 AL
SERE HAN T 7 S5 R AT LU

3.1 SRS AR R AR L A AR

min «, (0. 0021x;+0. 2765x,+223. 5)
s. b oxx,”=31132
0 <x, <20
0 <x, <60
(1) WA H(30,70)", 0, = 0.8, B = 1.5 K5
1107 R R T
F25 AT REOL

k X oy, o, P(x;)
0 (30, 70) 0.8 0
1 (30, 70) 0.8 0

(2) A5 BU3E B MM, RS L 1x107° , HoAth i 251
FISEEA LSRN 25 Rk 27 328 Fis,

F27  AMIREGE

B k X a*
2.5 0 (30, 70) 0.8
4 0 (30, 70) 0.8
6 0 (30, 70) 0.8
#28 )X Lagrange & 1%
B k x* o
2.5 32 (8. 6478 ,60.0000) 11641532. 1826
4 o (8. 6478 ,60.0000) ®
6 22 (8.6478 ,60.0000) 10448555212. 8

TEAYCEUE IR b, 7T LLAE AP eR B0 22 2k I
B, 1) X Lagrange 3 3% i SCiHk[ 5] SQP Bk
R AE R x7 = (8.6478,60.0000) " HEA —FL,
HRS R, B e (e, (H B B rBg I, ™
X Lagrange A E A, H 2 TE R &
RS A e 8

3.2 EERAVSRMACE, A WAEREE Liebman™

min x,
s.t. x, =250 + 30x, — 6x,°
%y =300 + 20x, — 12x, °
xy; =150 +0.5(% +x,)2
0 <x, <9.422
0 <x, <5.903
0 <x, <267. 42
(1) ®IhH 5 HL(10,7,280)", 0, =0.8, B=1.5 14
FERC1x107* AR .



% 6 RO, F MR ES T L Lagrange -1 %09 LA T 673

F29 S REGE

SCHRLS ] SQP BRI R AR ) e Ll «© =

k X, o, o, P(x,) . .
) ﬁ v \) =
0 (10.0000, 7.0000, 280.0000) 0.8 0.1798 (6.2934,3. 821%’201' 1593) % Elﬂ?lﬂﬁqj ’%{gﬁﬁ
I (6.2991, 38259, 200.7997) . 0.1199 LRSS ZE TR AN K (H 2 B R HE I /15 bR 02k 1Y
2 (6.2972, 3.8246, 200.9196) 1.8 0.0799 W SGH 2 A sk (HJ2 T X Lagrange 3fe 112 200 H 3K
3 (6.2959, 3.8237, 200.9995) 2.7 0.0533 TEREZERNIRS
4 (6.2951,3.8231,201.0528)  4.05 0.0355 ‘
. 43t RSN (] By el 771

5 (6.2945,3.8227,201.0883)  6.075 0.0237 3.3 AWEMTERENARALEDRHHFRE

min x,> +2w,x0, + 2%,00, + 2%, + 20, %5 + 200,%, + 200,%, +
17 (6.2934, 3.8218, 201.1588)  788.290 0.0002

20,05 + 22304 + 22305 + 2%,%4

18 (6.2934,3.8218, 201.1590) 1182.3135  0.0001

s.t. Sx, +3x, + 3x; +3x, +3x, =11/3
3x, + 4x, + 3x; + 3x, + 3x; =19/6

19 (6.2934, 3.8218, 201.1591)  1773.4703 0.00008

£30 T X Lagrange & Tk 3%, + 3%, + 4x, + 3x, + 3xs = 19/6
k % Ay T @ 3x, + 3x, + 3x; + 4x, + 3x5 =19/6
0 (10.0000,7.0000,280.0000) (0.1,0.1,0.1,0.1,0.1,0.1,0.1) 0.8 1.1630 3%, + 3%, + 3x; + 3%, +4x, =19/6
I (6.3047,3.8301,200.3149) (0. 1629,-0.10%4,-0.7337,0,0,0,0,0,0) 0.8 0.0003 x, =0 i=1,2,3,45
2 (6.29% 3.8218,201.1595)  (0.1630,-0.1035,-0.7335.0,0,0,0,0,0) 0.8 0.000001 (DGR (1,1,1,1,1)",0,=0.8,8=1.5,6=0.6

HEIER 1107, i B F
Seapois g nhE  dERE -8 T 1 2%
(2) #HCE B W1 IR 1107 AL 1A 2R e e

MSEUEA RN Z5 R 31 3% 32 Fis,

k %, o, o, P(x;)
#31 S REGER 0 (1.0000,1.0000,1.0000,1.0000,1.0000) 0.8 0.0211
P P o ot 1 (0.2942,0.1720,0.1720,0.1720,0.1720) 1.2 0.0141
5 35 (6.2934.3.8218 201, 1593) 268435456 2 (0.3077,0.1701,0.1701,0.1701,0.1701) 1.8  0.0095
3 (0.3164,0.1689,0.1689,0.1689,0.1689) 2.7 0.0063

5 11 (6.2934,3.8218,201.1593) 39062500
4 (0.3222,0.1681,0.1681,0.1681,0.1681)  4.05  0.0042
7 9 (6.2934,3.8218,201.1593) 32282885.6 5 (0.3259,0.1676,0.1676,0.1676,0. 1676)  6.075  0.0028

#32 ] X Lagrange Tk
12 (0.3329,0.1667,0.1667,0.1667,0.1667) 103.7971 0.0002

B k & o’ 13 (0.3321,0.1667,0.1667,0.1667,0.1667) 155.6956 0.0001
2 37 (6.2934,3.8218,201.1593) 13421772.8 14 (0.3331,0.1667,0.1667,0.1667,0.1667) 233.5434 0.00007
5 0 (6.2934,3.8218,201.1593) 0

(2) k7 B HUME R REEEC 1 x 107 | HAth 9] 1h 5%

7 o (6.2934,3.8218,201.1593) #%H%éﬂdﬁﬁ%ﬁ?ﬂﬂ‘]ﬁ%ﬁﬂi’% 35 \% 36 E?ZT_\‘O
#34 |7 X Lagrange Je T
k X Ak O [
0 (1.0000,1.0000,1.0000,1.0000,1.0000) (0.1000,0.1000,0. 1000,0.1,0.1,0.1,0.1,0.1,0.1,0.1) 0.8 0.3272
1 (0.2494,0. 1886,0. 1886 ,0. 1886,0. 1886) (0.2253,0.0734,0.0734,0.0734,0.0734,0,0,0,0,0) 0.8 0.0350
2 (0.3503,0.1620,0. 1620,0. 1620,0. 1620) (0.2029,0.0818,0.0818,0.0818,0.0818,0,0,0,0,0) 0.8 0.0074
3 (0.3298,0.1677,0. 1677,0.1677,0.1677) (0.2077,0.0802,0. 0802 ,0. 0802 ,0.0802,0,0,0,0,0) 0.8 0.0015
4 (0.3341,0. 1665 ,0. 1665 ,0. 1665 ,0. 1665 ) (0.2067,0.0805,0. 0805 ,0. 0805 ,0.0805,0,0,0,0,0) 0.8 0.0003
5 (0.3332,0.1667,0. 1667 ,0. 1667 ,0. 1667 ) (0.2069,0.0804,0.0804,0.0804,0.0804,0,0,0,0,0) 0.8 0.00007
K35 SRR #36 | X Lagrange FEFk
B k x* o Bk %" o
2 22 (0.3333,0.6667,0.6667,0.6667,0.6667)  3355443.2 2 24 (0.3333,0.6667,0.6667,0.6667,0.6667) 3276.8
4 11 (0.3333,0.6667,0. 6667 ,0. 6667 ,0.6667)  3355443.2 4 35 (0.3333,0.6667,0.6667,0.6667,0.6667 ) 5.7646x10'
8 8 (0.3333,0.6667,0. 6667 ,0. 6667 ,0.6667)  13421772.8 8 19 (NaN, NaN, NaN, NaN, NaN,) 54975581388. 8
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I £ X ¥ ¥ HK

%32 %

AV HHFLES I 5 30K S )1 SQP B3k AT 5185
Hx" =(0.3333,0.1667,0. 1667 ,0. 1667 ,0. 1667) " #H
PR, ANKE K B, S5 B K 8 i s A SR e, HL
SEIE R 2, BERE I T 9B I R KR,
AT eREE B AR Bk 2D 1) X Lagrange 7€+
BB ESE N, B )™ X Lagrange 3 T35 e 219 5]
T HAMI R BRI ZR

4 g

MNEE R R = A BT |, TCie e A FIe
I RAESLBR Y, T X Lagrange e FHENSGE E 5
WSS AR EA —E I . 9 WEUESE g, P
PREIGE R T 3 Wk, B R 2 . AT BRI R0 X ) 4 a5
AR ECE SR AR 157, 10 46 a5 B 308 O AA 24 25 3 il S 56 2R
W HAM pREGE TN F o, YE R FEAR R, H 2
BTG, & P(x,0,) W) Hesse KB S5 5028 K, fifi
T H AR sRECR IR A TR, 23 BB TS RAR K
MEEZEANTIRE, M) X Lagrange € FILTEH JE T La-
grange Z J& BRI FE SRS, A S+ o, , ATLA
ERTED], BRI Rl TN R EaEL T 1y 1
PR g B 5 T DA s RS 1) e S i R R s
KA A RMER X — B s s H) ™ X Lagrange e FIEX 014G
S BCEOR AN &, 6 T AR A 0] 46 a5, ) X Lagrange
e T n] A RNISIEs 3, oM PR BGE A — 8 S15 5]
WSS R, IR ASKE R B, B & 71 R T 18 1E R 5B
BN, T X Lagrange e B0 BH S 1) 95 4, HL5H]
PR B 2 o AN R B0, AT 2 = B
TSR

5 ZERiE

T e A PR RS S 06 N M & B, FE AR pR L At
ST ERAYTT X Lagrange 3632565 T 1) 850 A R ff sl
LI AN RREE . AT T HM T R A
e WS TURSGE B ; H) X Lagrange 36 F- X141

IR SRS Qn A5T R ESOL FT BER IR R, (H, K
FHHFREIE R B M FIEUES , ) X Lagrange 7€
FEE ST F B IE RECREIUR K, — it Be (1,2)
FeAcEaE . ISR SEfirh AMER 78 Tk A= L
M TARENH I, ) X Lagrange 7€ 115 J& AR I A 96 £
R 3R A FORUAR () A Ze Mk 2y LAk ) &, el )
X Lagrange Te T 1L T BN B — A0 5 R A, A
TAERN AT K, I, 75 i — A ot
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A Comparative Study of External Penalty Function Method and
Generalized Lagrangian Multiplier Method

SONG Fei, WU Ze-zhong
(College of Applied Mathematics, CUIT, Chengdu 610225, China)

Abstract ; Based on the nonlinear constrained optimization problem, this paper discussed the external penalty function
method and the generalized lagrangian multiplier method, and two algorithms have been implemented by programming.
The experimental results show that: (1) The generalized multiplier method is superior to the external penalty function
method in the iteration times and the convergence results,and the selection of the initial point is not strict. (2) The cor-
rection factor of the penalty factor of the generalized multiplier method should not be too large , evaluating on the interval
(1,2) is more superior. Finally, the practical problems of nonlinear programming in three industrial projects show that
the generalized lagrangian multiplier method has more practicability than the external penalty function method.
Keywords ; constraint optimization ; external penalty function method ; generalized multiplier method ; penalty factor; cor-
rection coefficient



