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Abstract

Nonlinear programming has always been a hot topic in the research of optimization theory. In this
paper, three commonly used methods for solving unconstrained nonlinear programming (gra-
dient method, Newton method and quasi-Newton method) are compared and analyzed. Two new
algorithms are given by improving the original method, and the convergence of the improved al-
gorithm is illustrated. On this basis, this paper makes an empirical study on the location of distri-
bution center based on competition.
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Figure 1. The iteration roadmap of Gradient method
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Figure 2. Function image of the objective function in example 1
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Figure 3. The iteration point and iteration roadmap of example 1 were solved by gradient method
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Table 1. Initial value points and iteration table of example 1 were solved by gradient method
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¥fE B BARE EEANYE (3 1
(0,0) (0.9469, 0.9718) ~0.9986 39 &=0.1
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Figure 4. Function image of the test function
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Table 2. Initial value points and iteration table of the test function were solved by the three methods

2. ZMFFERENR BB HMESFERR R

Bk YIdHE AR AL AR i1

(0, 0) (0.9027, 0.8145) 0.0095 156 £ =0.1
(1.1200, 1.2549) 0.0144 18,374 g =0.1

(10, 10)
(2.7811, 7.7360) 3.1725 5000 g =0.1

FRREVE

(1.1186, 1.2518) 0.0141 57,561 £ =0.1

(20, 20)
(2.4586, 6.0482) 2.1287 50,000 £ =0.1
(100, 100) (1.0036, 1.0073) 1.3127¢—05 619,505 g =0.1
(0, 0) (1.000, 1.000) 4,9304¢-30 3 £ =0.1
(10, 10) (1.0498, 1.1020) 0.0025 12,598 £ =0.1

RS

(20, 20) (1.0498, 1.1020) 0.0025 88,854 g =0.1
(40, 40) (1.0498, 1.1020) 0.0025 167,330 g =0.1
(0, 0) (0.9501, 0.9027) 0.0025 317 £ =0.1
(7,4362, 55.2978) 41.4253 5000 £ =0.1

RHLJE 4 fiik (10, 10)
(1.0498, 1.1020) 0.0025 12,597 g =0.1
(20, 20) (1.0498, 1.1020) 0.0025 44,426 £ =0.1

GN BEMEILDIR:
(1) it x© e e, K g >0,6,>0,6, <6, k=03
2) iJr;éVf(X(k));
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Table 3. Initial value points and iteration table of the test function were solved by the GN methods
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Table 4. Initial value points and iteration table of the test function were solved by the DFP methods

7% 4. DFP BRI iR B HME = B ROR B R

Hik YILEE AR A IEAR RS
(0, 0) (0.9459, 0.8946) 0.0029 13
4,4 (0.9756, 0.9543) 0.0012 2000
DFP f 4 i y%
(10, 10) (1.0388, 1.0791) 0.0015 30,195
(40, 40) 1.0e+14 * (=0.0000, 5.9352) 5.9352¢+14 50,000~500,000

HIZE 4 A04¢ 5, WIR AT LA i GNN S5k RO 1 B ANCSIGE B2 XS EE DFP 7 i3 527, &Mt 2
AR

Table 5. Initial value points and iteration table of the test function were solved by the GNN methods
= 5. GNN BURSK BRI iR B HME = AUs HOR Bk

A7 WIAEME AR A EARIREL i1
(0, 0) (1.0000, 1.0000) 2.4159¢-30 50 £=0.1¢=05
(1.9602, 3.8455) 0.9230 1000 £=0.1,¢=05
4,4
1,1 0 2000 £=0.1¢=05
GNN Hik (1.8947,3.5927) 0.8013 14,000 £=0.1,¢=05
(10, 10)
1,1 0 14,500 £ =01e¢=05
(2.4586, 6.0482) 2.1287 50,000 £ =0.1¢=05
(20, 20)
a1 0 57,000 £=0.1,¢=05

5. PURECEE APl A

BAER XA A 8 TR A, Rl AR 6 iR, EHEXE D WA 2 ARET G,
B AR N (x;,3,) (4, 4)s (6, 5), BUBRFEIZIX R PYIERE— AL L, T PERLIE 1.0
B B A e s Tk B d K2

DOI: 10.12677/aam.2020.98134 1155 IR Esid


https://doi.org/10.12677/aam.2020.98134

fHais %

Table 6. Information table of the demand points
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Figure 5. Function image of the objective function for the logistics distribution center problem
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Table 7. Comparative analysis table of the five methods

7. AMEAM SR

Jiid: HME A LA A ERUEL i
1,1 (6.9011, 3.1754) 157.6921 20 £=0.1
LRI (7,4) (6.9473, 3.0935) 157.6910 17 £=0.1
(18, 18) (6.8988, 3.1761) 157.6920 25 £=0.1
an (-9.3054, -5.9231) 0.1573 5 £=0.1
(5,4) (6.9216, 3.1381) 157.6933 5 £=0.1
RELJE A-fiik
(7, 4) (6.9205, 3.1383) 157.6933 4 £=0.1
(18, 18) (20.9756,20.7512) 0.0812 2 £=0.1
a1 (6.9201, 3.1403) 157.6933 11 £=0.1
DFP 4=ty (7,4 (6.9201, 3.1403) 157.6933 11 £=0.1
(20, 20) (6.9201, 3.1403) 151.8361 190 £=0.1
1,1 (6.9202, 3.1402) 157.6933 10 £ =01¢g =1
(5,4) (6.9206, 3.1399) 157.6933 5 £=0.1¢ =1
GN Hi
(7,4) (6.9303, 3.1271) 157.6929 5 £ =01¢g =1
(18, 18) (6.9214, 3.1393) 157.6933 25 £ =0.1¢=02
1,1 (6.7779, 3.3778) 157.6579 10 £ =0.1¢=02
(5,4) (6.8070, 3.3347) 157.6579 5 £=01¢=02
GNN 532
(7,4) (6.9608, 3.0714) 157.6883 5 £ =0.1¢=02
(18, 18) (6.8112, 3.3338) 157.6574 20 £=01¢=02
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TEMRAE pi B BHJE AR R 8GR B B s T DFP 80925, RNz M@ HEA K, FiE sk Hessian
FEPEMIISAELE, FHJE 2 W0E LA BRAD kAR AT B nl & S SRR AE £, T DFP S48 e &0 3 P DR R 22 8
DRz, B LA SR I T B T A P8 Aty R, AER kAR A BIA (18, 18)KT, 52 Hessian % FE I (1)
AEAEPERZIA, BHJE 2R 15 A A RN SR B AR £, {HLIRG ) L SR A5 B DFP 5035 mT DURR R o T 22 TG 5 1) 24
HERTPR Fh BE T DA FE AL R A A e 3 BRI 7 e A ) S A, A SRR A A0,
[ s 324X 33 8 % b DFP S0 B B4R 7.

6. &t

ARG A AN R A PHEAR 1 GN 53k, S e A REEEIR T GNN 5%, WHLE L
R SVR I SIE, RN BRSO AT T WSSO R B0AE o (R IRy U B30 B2 Y T 52 S AL 0 i v o0
Medik el R, AR SRR S I, RIS 45 SR R B BT
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