ERIE R
2019 4E4 H

A I~

TR K ¥ ¥ f
JOURNAL OF CHENGDU UNIVERSITY OF INFORMATION TECHNOLOGY

Vol. 34 No.2
Apr. 2019

XERS: 2096-1618(2019)02-0209-07

ET Armijo B R T KAV JL ML YEHE BRI T T XT LE

"k,

= E &

(RAZE AKX F B AT FE, W RAR 610225)

EE LR L 2 R TC 2 AL A TR R — Fob B 07 0 (ARSI Y Armijo 8 220 K77 AL MAT-
LAB T HXf FR JHUHS Bk (PRP JLPEHE I 5 (HS JLPRph IRk 3 iy sUp I S CR BEAT X L, S5 SR . AR IR R
HOHLAE ) FR 006 B R CRAS  7E 2 UR pR AR L PRP B0 1k 5 HS R4 B2 16 SO 807, I HLAE
PRECE BB F) B e PR 1 SE I WS, A REA A HE I SR

x 8

®k
FESES0221.2 XEKARESRD A
doi:10. 16836/j. cnki. jeuit. 2019. 02. 0017

0 5§

e af BE 0] J& FH Hesteness Fl1 Stiefel 7£ 20
g iy A T SRR Dy AR AR R 1, B FE
FEPAR ST KX R e B A TC 2R
S AR R 2 I A 1 R 7 1 A — o B R A SR A
7 IR R S — R A Tl T R R S A
Z A ) — bR A JC 2 R e LAY O i X Rh 7 AN
T2 FUbR SR Kb B R AR R 0 s A g A
F it — gl e i 9K )5 A X 2H 07 16 56 T Armijo 48
FOE AT R AT LR HE bR R S M
I HHEATWSE RS . TR A A B
S PR BEVETEAR 5 0P 1R EOR M a AR KA
Tl S54SR A A Sy B AR T, B AR B B2 VA Y
WFoE W T AR Z 2 IR R BT T7 1], BT R ) 1 2
BOBp I OR R A RIE LA B 45 S B R 8K, Sk o
A A ILHEAR BE Rk A DL DU DR AE SEBR ) e | SR fif
TCLTHRACA R I i | BE 3 24 1% SR b B vk
173K IR BN E ARG H Y

1 T&HER
DAL Ay B8 87 0 T DA SR 3 — A 5 5K 4 /s

R B L BN S5 R Y /M
min f(x) (1)

Y #s A #A:2018-09-13

E&TH . BEARFAE ST H (71672013 ) ; 1U)I& AR
WP TR B H (2014ZR0016 ) 5 V0 )11 45 41 Rl 8 55 AF 57 35 b % i 35
H (Xq14B06)

8 BT mARACEE 6 FR 23045 B % PRP 3 3u4% 2 0k  HS 3L 384F 2 0% ; £ 4 R mAMAL ; Armijo

S(x) SIS ] o e K, LB B2 L Y i
(AN

AL )tkd(k) (2)
d(k): — 8> k=1 (3)
- g +Bd", k=2

o, d AT g, Y SLRIBEE B,
WHFEE T TER R BT T b TR T4 A
s A, MK T

A EARAR, 2V S HRRITH 4 18
% I HLAE 0 (ERAMY R AR E M,
BB, KT A, 6 A2 R 26

Ay = argmin £+ + Ad,) | (4)

S A4 R 05 91, S4B HE O 0 %
HHRVEA, B0 T 2 AR 7 7 o 0 L0 2 3% 9
FR AEYEBERE L PRP SEHREFE L HS SEHEREIE 75 DY
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F1OSH BRI (20,20,20) 154G

ARCVIRTS WIHE x, LAY k 45 R « (x10710) f/ME
FR ¥ (20,20,20) 18 (-0.0637,-0.1066,-0. 1066 ) 1.5419x1072
PRP % (20,20,20) 25 ( 0.2392,-0.1632,-0.1632) 8.3886x1072
HS (20,20,20) 29 ( 0.2711,-0.1399,-0.1399) 9.3069x1072

2 T 1 WIERTE N (20,50,80) THET A

HE % BIHRE x, EARUEL K HELER x(x 10710) e/ ME
FR (20,50,80) 20 (-0.0641, 0.3515, 0.5674) 6.3132x107%
PRP #: (20,50,80) 21 (-0.1014,-0. 0326 ,-0.0521 ) 1.2178x1072
HS # (20,50,80) 28 (-0.0668,-0.2183,-0.3493 ) 8.9273x1072
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R K4,

F3 5B 2 PIARIE R (20,20) A 45

VRS BIAATE x, ARE K AR « R/ME
FR % (20,20) 53 (-2.6667,-3.3333) -9.3333
PRP i (20,20) 104 (-2.6667,-3.3333) -9.3333
HS % (20,20) 40 (-2.6667,-3.3333) -9.3333
F4 T2 WIRTE N (20,50) THEZR
VS FIARTE x, EACRE k AR « R/ MHE
FR % (20,50) 174 (-2.6667,-3.3333) -9.3333
PRP i (20,50) 69 (-2.6667,-3.3333) -9.3333
HS ¥ (20,50) 36 (-2.6667,-3.3333) -9.3333

FLAs s . N3 3 % 4 T LIAE H FR ZERI LR 1E M
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Bl 174,122 LU R 2, BT AT RR (X FR 36 52 1
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VIR HIHRTE x, AU k HRELR x(x 10717) B/ME
FR %% (20,20,20) 14 (-0.2333,-0.2333,-0.2333) 1.6327x107%
PRP % (20,20,20) 19 (-0.0075,-0.0075,-0.0075) 1.6973x1072
HS #% (20,20,20) 28 ( 0.1105, 0.1105, 0.1105) 3.6653x1072

F6 I3 WA (20,50,80) HHA4E R

TR I BIHRE x, LAY k AR 2 (x 10710) fe/ME
FR % (20,50,80) 26 (10.1749, 0.1445, 0.1142) 7.0046x107%
PRP % (20,50,80) 33 ( 0.0364, 0.0318, 0.0273) 3.2067x107%
HS %% (20,50,80) 38 (10.0709, 0.1175, 0.1640) 5.8737x1072
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FEPIAN IR BB AR WD GG 1, OF Bl T s 8
O s BRI 9 I8 B AR, SRR B 2 IR (B 43 3R (0. 2,
0.2),(0.2,0.4) FHAMEIMLRILET %S,

FT SLB 4 WILRIER (0.2,0.2) A LER

R % PG TE x, IEARKEL & HHER x(x 107°) /ME
FR (0.2,0.2) 8 (-0.3005,-0.3005) 180
PRP i (0.2,0.2) 8 (-0.4118,-0.4118) -180
HS 3% (0.2,0.2) 8 (-0.7471,-0.7471) -180

K8 LBl 4 WA (0.2,0.4) TTHLE

R % BT x AR TR x(x 107%) /ME
FR % (0.2,0.4) 8 (-1.5930,-1.7750) -180
PRP 1% (0.2,0.4) 10 (-0.1850,-0.4617) -180
HS % (0.2,0.4) 12 (-0.1142,-0.2883) -180
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FR MRSl BE ey, PRP 35 5 HS yE I 0 i 4%
i, 3T HAEZ UGB R PRP B2/ ME T HS 7%,

2.3 EEBREHITARMALEEA

SR 5 min f(x) (x,-2x, )2+(x2—2)4

IZPRECRH T PR PR, B T R B B
FEIR TG I & BRARME IS SRS B 225K, BT LA R T B8 47 1l %
3 FhILHAR R AT LA BT KRS B R A E] 107,
PRI AA 4390 K (20,20) , (20,50) {8 FH L HE B B
AT AR B ZE R K 9 K 10,

9IS WIERIEN (20,20) A4S

TR HILATE x, ARV k IRG R /M
FR (20,20) 6116 (0.9970,1.9940) 1.2712x107°
PRP 3 (20,20) 4706 (1.0033,2.0065) 1.8272x107°
HS 3 (20,20) 2916 (1.0032,2.0063) 1.6084x107°

F 10 T 5 WIRTEH (20,50) HHESE R

TRk HILATE x, AR THAEER « e/ ME
FR % (20,50) 6107 (1.0030,2.0060) 1.2702x107°
PRP i (20,50) 4196 (1.0033,2.0065) 1.8098x107°
HS 1 (20,50) 2910 (1.0032,2.0063) 1.6094x107°

IYMTECES . N 9 3 10 W] LIE H AN F AR R E
Xof [ A A B2 ok s i A/ N FROVE I AR B
6000 Z KX, PRP 7 3% AR E 35 2k 4000 £k, HS ¥ %
R R 2000 Z 0%, 82 71 LA & B @ 1 ), HS
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S5 6 min f(x)= %x? =2, 1o} —da;y +x, x, +4a} —4a;
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AT AR R IR 11 # 12,

F11 6 BRI (1,1) TH5ras R

Rk R IEARE k TR « /ME
FR % (1,1) 19 (-0.0898, 0.7227) -1.0316
PRP i (1,1) 13 (-0.0898, 0.7227) -1.0316
HS % (1,1) 13 (-0.0898, 0.7227) -1.0316

F12 L6 IR (1,5) 1ML

ik BIAAE x, EARKE & PSSR R/ME
FR % (1,5) 21 (-0.0898, 0.7227) -1.0316
PRP i (1,5) 14 (-0.0898, 0.7227) -1.0316
HS % (1,5) 17 (-0.0898, 0.7227) -1.0316
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Analysis and Comparison of Several Conjugate Gradient
Methods based on Armijo Search Step Length

HUANG Fei, WU Zezhong
(College of Applied Mathematics, Chengdu University of Information Technology , Chengdu 610225, China)

Abstract ; Conjugate gradient method is an important method to solve the problem of unconstrained optimization. In this
paper, the method of inaccurate Armijo-type line search is used, the convergence effects of FR conjugate gradient meth-
od, PRP conjugate gradient method and HS conjugate gradient method were compared using MATLAB tools. The results
show that the FR conjugate gradient method is better in subharmonic function better convergence using PRP conjugate
gradient method or HS conjugate gradient method in higher order functionshen the function fluctuates greatly, the initial
value should be chosen as close as possible to the convergence point in order to have a good convergence effect.

Keywords : applied mathematics ;optimization theory; FR conjugate gradient method ; PRP conjugate gradient method ; HS

conjugate gradient method ;unconstrained optimizations ; Armijo-type line search



