Vol. 35 (2015 )

#ERE
J. of Math. (PRC)

—AN#18) BFGS E8ugE .

RBA, TRE
(TR TR 28 5 05 RR 205, TR 54 454000)
BB ASOTEAR AL B T — 91 BFGS (S80S0, FIF BRGS J7ikfifs
BUS 7k, SR T B 1) BRGS (507 IE. HE T SOk 3, 5] RO BIRN B0, 135N 1 BRGS
i

RIS, 1038 A4 FIERE 7 8RR & Rt
X B2iR: BFGS BIEAIN; FEIE L, 2Rkt
FESES: 0221.2
0255-7797(2015)01-0131-04

MR(2010) ERE5TES: 90C30
A XE RS
(1.1)

3C R AR IR RS

FH A

1 5|
min f(z),
[MRMIATY

F B ILRARAL ]
H f(x) : R" — R BRI R . (S0 122 — R BUE T U7, R BT i w5
PEFIGRISC S, BRI, 32 2] 7V 20938 W OGTE. (SO 2 —FaE R T, HAEEA)
(1.2)

][l

&, BEUGEAT R U1 1)
min o (d) = gi d + %dTBkd st ||d]| < Ay,
HA gy = Vf(zr); B, € RV 2R f(x) 7E 2y A Hessian f5FFEHITAVHRE; A, > 0
FAEHIREAR, ||| & R™ # BEuclid Y62 H AT BFGS J7 %2 W41 77 14 /1 SR fif 6 29 A s A
(1.3)

BkSkS{Bk
)

el (1.1) fEE ke — W,
EF 435 4 1 BFGS &R IEA R
T
o Yl
Byy1 = By + Tyr T By
H s = 1 — Ty Yk = g1 — 9ok M grpr 70 f(x) 16 zp B gy HEOBRREME. SCHR

(1.4)

T T
Yr¥r  Brses, Bk
T )
Sp Bksk

[1-3] 45t —S81E 04 ) BEGS 7595 J HUse 8tk 73 4.
ik [3] H Li 1 Fukashima 25 H—MEMH BFGS #1EA

Biy1 = B + =5
Sk Yy

“IFs HHA: 2013-01-17 W HEA: 2013-03-20
EEWB: FEFEMREHIS (10671057); MEH T KB E 2560 E S ER B A ; & 5

FEEBA: SBA (1965-), B, W KIE, B2, W4, EEFRTA: BRLATIE SN B

o R R I

mail:yujunxial980@163.com.



132 b 4 7 & Vol. 35

Horttyt =yt |V F @) sk, gr = VI (@rin) =V F@p), b = Crmasc{0, =22 1|V f ()|,
C >0 =M
Sk [5]) R0 (1.3) JEaE ESI NS 0. 4 H T —/MEMK BFGS A3

yzy; BkSkSEBk
k+1 L styr st Bgsg (15)
by = 0y + (1= OtV f (@) |ls8, 0 € [0,1], yo = Vf (z141) = Vf (),
T
s
ty = C +max{0, ~ 5|V £ ()|,
sl
C>0—"NEEL
2 Pl ARB K. AXEm MEM:
T Bis.sTB
Biyr = By + 6 TROER D (1.6)

Ty T ’
LYy s Bisy

R i = aye + BtV (@i)llsi, a8 € [01], yp = Vf(@re) = VI(zp), B = O+
max{o,—@ﬁl; EHV ()| 7 C > 0 R HL

B Ma=1,=0 Hj‘, i (1.6) BHANR (1.3); Ba=1,8=1H, K (1.6) B AR
(1.4); Ha+p =11, (1.6) BN (1.5).

AT, £ (1.3) 2 ylsp > 0 B, Byyy 9k7& By BIIERETE. FTUAY yi s, > 0 B,
FIH (1.6) sUEHT Byy, RZAEH. AL CHR [5-8] BB, # (1.6) X 5EBURE L
Mg E, ¢ tH— AN FT BEGS S MU A%, 125508 (RIEAS IR ME 1 B2 1, R — &
A TR T BRI A RS

2 BERMR

I SRS T 0 R (1.2) 15 dy, RN @ SCERR TR Aredy = f(xr) — f(zy + di);
TG T HEEL Predy = i (0) — @i (dy); 5 SLHLAE ry, = 4reds.

Bkl

B0 A, >0 NEREEFRRKOEHIE LR, 20 € R, By € R™™ NXHKIE
R, e>0,0< A0 <A, 0<n <1, A >1>) >0, k=0;

BB WH g, & gl < e, MEIE, BNFE 2;

H 2 KT (1.2) 13 dy;

HW3 P, = Al F

d in{ AL AL} ,re >0,
Tip1 = Tk + ky Tk > 07 Ak.ﬁ,.l _ mln{ 20k, } Ty =1 (21)
L, e <0, MAL, T <1

F]Ra W >0, MK (1.6) BIE By, 774 Bryy, @ ki=k+1, %25 1.
3 BIEME Rt
ONAE WS I A SR s, B i n R BGR H



No. 1 SRS — MBI BFGS [SsHE 133

H; KV L(xo) = {2|f(x) < f(x0)} B

H, B¥ f(x) KT L(xo) b ML a i 5

Hs {B,} —80H 5, WIFEE M > 0 FEMHEREMR kA || Be|| < M.
SIFE 3.1 M % d), REHIE T W (1.2) 1, WA

1 . |||
Predy, = ¢(0) — ¢r(dy) > 5 lgrll min{Ay, b
2 | BE|

513 3.2 y; s > 0.
iE i (1.6) X753

yilse = (ay, + Btel Vf(zn)llse) sk = ayp sk + Btel|V £ (2)|s1”" s
= oy’ sk + Btel V f () ll|skl]* > BCIV f (i) ||llsklI” > 0.

BAR, Y By IEER, By HIEE.
EIE 3.3 (st B) FifBiie Hy, Hy, Hy $9ROT, AL 1 PR RN 2, T

klim inf [|gx|| = 0. (3.1)
WE o SO

1) = (P St d) ) ould) = flo +di) + i
1 (0) — pr(di) or(dr)

l, (3.2)

1
MM Taylor I3 f(xr + di) = fi + g du +/ df(g(xk + 7di) — gr)d-. FTUME Ay > 0 70
Sy, A ’

1 1
lor(dr) — flze +di) + frl = |5df Budy, — d} (g(xk + 7dy) — gr)dT
2
0

N

M M
SN +ollasl) < A2 oA, (33)

A (3.1) AL, MIAFALE 69 > 0 M ko 1615 VE > ko, H ||gxll > €0, HITIEE 3.1, XF
k Z k07 ﬁ

1 - | gx| I €0
wr(0) — @r(dr) or(dg) > 5 lgx || min {Ak, 1Bl [ = 260 min {Ak, M} , (3.4)

FIH (3.2)-(3.4) X5
28 A2 +0(AR)  MoAR?+20(Ay)  MyAy? +0(24,)
€p min {Ak,%} B eOrnin{Ak,EM‘J ~ e0min {Ak,eﬁ"

B AFAE HRES N )— DT T8 No, 3% VE € No, F re > n, WX k€ Ny, k > ko,
W (3.4) MBIk 1 &3 Hiy (2.1) A5

lre — 1] <

(3.5)

i~ S 2 nlen(0) ~ on(dn)] 2 gneomin{Ap, 503, (36)



134 b 4 7 & Vol. 35

HE {f ()} BIRABEH TR SEARIR, Hikh Jim (fi = firy1) =0, LNIIRSF % wN L

k, # (3.6) XA
lim Ay, = 0. (3.7)

k—oo
N (35) R, A Jim 7y = 1. WL 1, MK E B Appr = min{ Ay, A} > Ay,
X5 (3.7) AT &, Hk, 7890 KM K, ry, < n, TEEXFERT, Ay BLL A, FILHBIESE, X
(EEdl Jlim Ay =0. KX 5 (3.5) I ry — LTI, Apy > Ay PJE. BTUARTTH R,
EH AR IFIE.

2 £ X M

[1] Powell M J D. A new alogorithm for unconstrained optimation [A]. Rose J B, Mangasarian OL,
Ritter k, et al. Nonlinear progamming [C]. New York: Academic Press, 1970.

[2] Wei Z, Yu G, Yuan G, et al. The superlinear convergence of a modified BFGS-type method for
unconstrainedoptimization [J]. Computational Optimization and Applications, 2004, 29: 315-332.

[3] LID, Fukushima M. A modified BFGS method and its global convergence in non-converminimization
[J]. Journal of Computational and Applied Mathematics, 2002, 129: 15-35.

(4] FEIH, FhSCHL. RS (M), dba: B AR, 1997.

[5] FBA, M. — A1 BREGS {58k 50k U St 400 [7]. WG HE TR 2540 (B RRHERR),
2012, 113(4): 1673-9787.

[6] UMK, Sebk, FHHK. — MR BFGS S8 [J]. ) IR, 2009, 16(4): 397-399.

[7] RAME. T RAAL 7B — A28 BREGS {3 sk 500k [3]. 76 % Tolk K 2% 244 4%, 2009, 299(3):
1673-9965.

[8] TR, 5Bk AL RIS [J]. tHEE, 1994, 16: 333-346.

(9] FR2, #Thte. L MERRIBEIG 5k M. P BRPARISEHA HARAL, 2008,

A NEW BFGS RUST REGION METHOD

JING Shu-jie , YU Jun-xia
(Institute of Mathematics and Information Science, Henan Polytechnic University,

Jiaozuo 454000, China )

Abstract: A new BFGS rust region algorithm for unconstrained optimization problems is
presented. By using BFGS method and trust region method, a class of new BFGS trust region
algorithm that reference [3] and [5] promoted was obtained, and the global convergence of the
algorithm is proved under appropriate conditions.
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