ARURI AU A A

2025 4= 12 H 17 H
SCRYEBI ATy, SRR AR OTIRRN A, S T A A BRI S A R T

1 ARty Rl ik — ik

Newton JAX#5} Newton-Raphson %, 2R EEL F(x) i) Taylor ZEIIHTIHILIR IR F(x) = 0 BIR.
Newton Vg flAF& MR F(x) = 0 LMALR—Forik. AT HASE XFCNTIZIE, X 2728 5 0E R H ARk £
Jocobi R AL T AR ARUEA TIRAC, S YIRS IAoR I AR, AL B PR Jocobi HiFE,
N XA REA R A TR A, RN EPFRI 208 . A ERA P, BFIEREAS K. HRR TR
Sk, HFHIRME)E Y Jocobi JFEN RESMRGIIE, AR SE MM, FEEEARENE. WA N T
HANSZ W, ST, (AR REle. BIZEARESM, 2 JFZE, o AfIZ3E, o+l JHZGE (o2
TR, b ol SHISEARRCR R R m I A TERA o+l SEIZGRMREE, RN RS REREE.

SFFLA I —A n x n BRI FE4

F(m): [fl(x)an(x)7 7fn(x)}T:0 ’ (1)
XTI Jocobi A
ofr  Of1 Ofr
Oz Oxo ox,
9fr Ofr ... Of
Feg=| "7 " | (2)
o o . on
oxq Oxo Ox .,
MFAEE, zo 4hE, R TIEN
xH = xP — [F (x")] 'R (xF) . (3)
4 Ay = F (xF), MERK
Xk+1 _ Xk _ A};lF(Xk) , (4)

2 IR RS A

A5 ) A S R N T — IMIRBRFE B Ay SIS IE , ARBRAE AN [R5 20 i AN ] o $DLAF A 32 2 ke fig
PR, —Jg n DR n DARABI ARG, R ARAHR R B i/ ME T U WA RIX P RN 32 AN ]
TET A B LS EGE R R, X TIRZpEm @, RAHAZE Jacobian %, R HARRER—Fr- 400, X TR G/
IR &, RARSE Hessian 45, BRI HARREH —Fr AR . W T IR0 R/ IME RIBUR R AR iys, HAMpSERR2m,
I HEEEL A2 T S AR DGR TR B, (F@X SR Z R H K AT R T [ mXT IRtk R sk
WA RS, FEOR RS2 Broyden ¥k (1965)[(2], mMxtF AR sRE/ME RS, WRAH Powell XFrE ) Broyden
#7715 3], Davidon-Fletcher-Powell(DFP)[4, 5] /7¥£PA K Broyden-Fletcher-Goldfarb-Shanno(BFGS) ¥ [6, 7, B, 9].



2 PUFIGEBAL T RN 2

2.1 BATERBREEX
L. Broyden Jri2®h 1 M54 [2]

Xk+1 — Xk _ Bk_lF xk ,
{ (x*) 5

By = Bi+ (yi—Busk) (s6) "

(s6)T'sk

X B FRiSe BARRE— 5 SHRE, B Jacobi #ifE, Hr s, =x" —xF, y, = Fx") - F(x"). hik (B) HEEK
LMERG Bs, = —F(xF) M, XAZORZ HRMERMR . 8T wllRX AN EXME, W PAE T Sherman 1 Morrison [{BEIS %
ok [10]. ZHIRTS H Xk E PR

T 1. S uveR FBiL Aec LRY) ZF7a9, A4 A+uw? TEFFEANRE o =1+vIAlu#0. &R
G40, FX
(A+uv’) =471~ (1/o)A tuv" A7, (6)

ke, R ) TSRO AR R, e S Bk (A e L ROk . 4

Hy = Bply, Hy= By, #geiife B) mes—stei g @), skamss

(yr — Bksk)(sk)T)q
(s) s,

1 (e — Busi) (si)”
(sk) sk

Bk_+1 (B +

=B, ' —(1/0)B; B,

J
|

_1Yx — Bisy
Sy Sk

A

B- 1 _B 1 B_ (yk—BkSk)SkB_l

k1 — Ty.—B
(1+s!B; 7”5 S:S")sfsk

(sk — Bryr)st B!

=B '+ !
g S{Bk 1Yk

PR T PATS 2 2 Ry Broyden ik

X xR %
Hipr = Hy + ey 0 i e yse) He
XFF AR SRR/ IMEI L, R 92 Hessian Jiff, [NIE, VAT B AUERRYZ Hbref B —Br S48k, B Hessian AFES
2. Powell XIFREXH) Broyden Jrikie— N 2 WHIL [B], 22— DRAXFRMEMEE
Xk+1 — Xk _ B_lF( k)
Sk )s S S — S TS S ST (8)
Bis1 =B+ (Y& —Brsk) ksz'sz(}’k Bisi)” (v [J(iz)};)Sk];c kSi
3. Davidon-Fletcher-Powell(DFP) J5¥% [4, b]
xktl = xhk Ble( k),
9
Bri1 = B+ (ve— Bksk)yky%".z:(}’k Brse) " (Yk—fyk:)k%::]éng )

AXFRPER RS b, S BAAPRIEEN:, B2 By, MIEERR, Bry BAIEER.



A Lk 3

BIAR A Hy = B ', ILATS 3|ty DFP J5 ik

Xk+1 — ch _ HkF(Xk) ,
(10)
H = H, + SESE _ Hyyryr Hi
k+1 kT $Tye — Gw)THeye -

4. BFGS(Broyden-Fletcher-Goldfarb-Shanno) 77 [6, [7, 8, 9]

xk = xF — HF(x")
SkyT ykST SkST (11)
Hypn == sti)Hk(I o yzsljc) + y;fskk ’

BFGS JiE XFR HAN DFP J¥k. BFGS HYAMEHHM Hpres F1 DFP YA EHHE Hprp W2 KR

- - T
Hprgs = Hppp +vv'

y
|

T 1727 8 Hy
v=(y Hy) [ST TVTH

L EPEN

[1] J. E. Dennis, Jr. and Jorge J. Moré. Quasi-Newton Methods, Motivation and Theory. SIAM Review, 19(1):46-89,
1977.

I

[2] C. G. Broyden. A class of methods for solving nonlinear simultaneous equations. Mathematics of Computation,
19(92):577-577, 1965.

[3] M.J.D. Powell. A New Algorithm for Unconstrained Optimization. In Nonlinear Programming, pages 31-65. Elsevier,
1970.

[4] William C. Davidon. VARIABLE METRIC METHOD FOR MINIMIZATION. SIAM Journal on Optimization,
1(1):1-17, 1959.

[5] R. Fletcher and M. J. D. Powell. A rapidly convergent descent method for minimization. The Computer Journal,
6(2):163-168, 1963.

[6] C. G. Broyden. The Convergence of a Class of Double-rank Minimization Algorithms 1. General Considerations.
IMA Journal of Applied Mathematics, 6(1):76-90, 1970.

[7] R. Fletcher. A new approach to variable metric algorithms. The Computer Journal, 13(3):317-322, 1970.

[8] Donald Goldfarb. A Family of Variable-Metric Methods Derived by Variational Means. Mathematics of Computation,
24(109):23, 1970.

[9] D. F. Shanno. Conditioning of Quasi-Newton Methods for Function Minimization. Mathematics of Computation,
24(111):10, 1970.

[10] Jack Sherman and Winifred J. Morrison. Adjustment of an inverse matrix corresponding to changes in the elements

of a given column or a given row of the original matrix. The Annals of Mathematical Statistics, 21(1):124-127, 1950.



	非线性方程组解法——牛顿法
	拟牛顿法数值方法的介绍
	各个方法的迭代表达式


