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i BTk, Bes Ay

min x1224/ 82 + 3

Iggh,

wy/s? + 13 < omr XT3,

X1, T2,T3 Z 0.

s.t.
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1.1.3 HFHEA
(1) — BB
min f(x1, 29, ,Tp)
S.t.
(1-1-1)
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(2) HELN

min f(X)
s.t.
(1-1-2)
G(X) >0
H(X)=0
XH,
X = <x17x27 7xn>T

G(X) = (91(X), g2(X), -+ , gm(X))"
H(X) = (h1(X), hao(X), -+, hi(X))"
0K FRE, UUGEAMRERRRT, AT, MR
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w17 AR
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18

—— == =K
I A 1=

1.1.4 |8 @i

(1) WA/
(2) 23R/ T2k
(3) Gtk /AL
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18

—— == =K
I A 1=

1.1.4 |8 @i

(1) WA/
(2) 23R/ T2k
(3) Gtk /AL
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§ 1.2 ¥ 5 HessefbB &

1.2.1 FEZ%

EX 1.5 AdfE=Ti(n > 3)F, £ BARLHARE —F K
WEE{X|f(X)=c ch—HFH A fF(X)HEEER (REM
@) o
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§ 1.2 ¥ 5 HessefbB &

1.2.1 FEZ%

EX 1.5 AdfE=Ti(n > 3)F, £ BARLHARE —F K
WEE{X|f(X)=c ch—HFH A fF(X)HEEER (REM
@) o
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§ 1.2 BEES Hesse &

1.2.1 FHEZ%

EX 1.5 AdfE=Ti(n > 3)F, £ BARLHARE —F K
WEE{X|f(X)=c ch—HFH A fF(X)HEEER (REM
@) o

TR IEOL T, HARRBORIES R AR H, WIS
HATLA R -



% —F RS S A .
ZhangxiaoweiQuestc.edu.cn 1.2. )I:ﬂg Evi 5 HESSE %E ]3$

20

25

20 e R
SRRRRRRREES S
T\ SO

"‘\\\\\““¢'o

s

15

—
SN
SO T e
‘::““‘!“ 2\ A'A"//f /4‘:4“ N

10

<_S )
S Q
S ————n A
Ssssoosoese=sal
e N 3\\




F—F REUEAEHKFER ]
Zhajgxiowei@ﬁestc.jdu.cn 1.2. 7{:}% E ’5 HESSFE %E Bi 21

(1) NFAFIEEL AL

(2) Bk ST SEL SN, S EZ A=

(3) FEHLAMERITT, HbsREBUEARLRR, Fir)
s, AEE;

(4) FERRAE R, SpfE Gl it D[] 0o [ R
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(1) NFAFIEEL AL

(2) Bk ST SEL SN, S EZ A=

(3) FEHLAMERITT, HbsREBUEARLRR, Fir)
s, AEE;

(4) FERRAE R, SpfE Gl it D[] 0o [ R

1.2.2 nuR B AR SHE
(1) AIEPEIZ R E X

EX 1.6 &%f:DCR'—- R, BX'ec D, #5EnE®M
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2L, iEEnkm=P, #H
lim HEE - ) = 0T — BT 0 (1-2-3)
|P]|—=0 |P| '

W AR f (X)) 22 X 5T o

Hep, |P]| = /P2 +pi+ -+ p2RFEPIIE,
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2L, iEEnkm=P, #H

- f(X'+P)— f(XOH-L'P _

0. (1-2-3)
T Pl

W AR f (X)X 7T o

Hep, |P]| = /P2 +pi+ -+ p2RFEPIIE,
p
[(X°+P)—f(X")—L'P _
| Pl

W\Uhmnpnﬁo a =0, ?%Lﬁ'@?fﬁ%ﬁl\

Q,

f(X'+P)— (X% = LT P+a||P|| = L' P+o(||P|). (1-2-4)
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N E B4 HERIE R
EIE 1.7 Ef(X)EXATH, NAX)EX' XTEEZ

—Urim T8 A E,

=

H

oK) DI | BI(Ey

Ory = Oxe = Oz,
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N E PR B RRIE A
EI 1.7 FfX)EXRATH, NAX)EX'XATE&EEEH
—W RS AE, B
I_ (8f(X0) of(X") 8f(X°))T.

6331 ’ 6332 ’ ’ &rn

iIEHH é\ei - (07 7071[i]707"' 70)’ /WEWEXP — piei’ 1=
L+ ,n, MAX (1-2-4) 13iE! |
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N E PR B RRIE A
EI 1.7 FfX)EXRATH, NAX)EX'XATE&EEEH
—W RS AE, B
I_ (8f(X0) of(X") 8f(X°))T.

6331 ’ 6332 ’ ’ &rn

iIEHH é\ei - (07 7071[i]707"' 70)’ /WEWEXP — piei’ 1=
L+ ,n, MAX (1-2-4) 13iE! |



F—F REUEAEHKFER 3
Zhajgxiowei@iestc.jdu.cn 1.2. 7{:}% E 5 HESSFE %E ’3$ 24

EX 1.8 (BE) Hf(X)inA b & % A 2 ¥ 8 &
EVF(X)MRAF(X)69H#E. BAVS(X) = Lo
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EX 1.8 (BE) Hf(X)inA b & % A 2 ¥ 8 &
EVF(X)MRAF(X)69H#E. BAVS(X) = Lo

#P=X—-X° M= (1-2-4) widA:

F(X) = f(X7) = VAX")(X = X°) +o(l| X — X7).
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EX 1.8 (BE) Hf(X)inA b & % A 2 ¥ 8 &
EVF(X)MRAF(X)69H#E. BAVS(X) = Lo

#P=X—-X° M= (1-2-4) widA:

F(X) = f(X7) = VAX")(X = X°) +o(l| X — X7).

(2) FREZHITER



F—F REUEAEHKFER 3
Zhajgxiowei@?estc.jdu.cn 1.2. 7{:}% E 5 HESSFE %E B$ 24

EX 1.8 (BE) Hf(X)inA b & % A 2 ¥ 8 &
EVF(X)MRAF(X)69H#E. BAVS(X) = Lo

#P=X—-X° M= (1-2-4) widA:

F(X) = f(X7) = VAX")(X = X°) +o(l| X — X7).

(2) 150 BE B Mo
DEVF(X?) #0, MVAXY) G X0 5 H25HE% R,
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EX 1.8 (BE) Hf(X)inA b & % A 2 ¥ 8 &
EVF(X)MRAF(X)69H#E. BAVS(X) = Lo

#P=X—-X° M= (1-2-4) widA:

F(X) = f(X7) = VAX")(X = X°) +o(l| X — X7).

(2) BB B
(MEVF(XO) £0, MVF(XO) G X055 LR,
(L) 2 7 17 o B B B R AR A 22
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EX 1.8 (BE) Hf(X)inA b & % A 2 ¥ 8 &
EVF(X)MRAF(X)69H#E. BAVS(X) = Lo

#P=X—-X° M= (1-2-4) widA:

F(X) = f(X7) = VAX")(X = X°) +o(l| X — X7).

(2) BB B
(MEVF(XO) £0, MVF(XO) G X055 LR,
(L) 2 7 17 o B B B R AR A 22
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(3) 7T
EX 1.9 (FESH) &P € R, |P| = 1, T # &
e F (X)X S0 H PR H B S8R LA
0f(X) _ | J(X +aP)— f(X)
s 1m
oP a—0t o
T
_ L VHX)T(@P)+of[aP])
a—0T o
. Pl)
— 1 x)7(p) + 2Pl 5 (1-2-5)
1 vrx)7(p) + AL ED
= Vf(X)'P

= [VA(X)| cos(Vf(X), P)

£, (VAX),P)ATaeVf(X)5EP&£XA,
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26

(D FUX - vHX)'TP > 0,
7 f(X)AE X ALY BT 1)
(D #UX - vHX)TP < 0,

e f(X)TEX AL FET7 19 .

(IID #Vf(X) =0, WxHEMAHEP, 2E —q.

(IV) #Vf(X) o 0, i
HVf( V(X L 8];(15()@ 5 m K H
IIVf%X)] V(X)) ag&i‘)ﬁx”%ﬁ?wb@o

’

WPH) T )

WP J5 1A

0

“p =
1P =
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(D FUX - vpxX)"P > 0, WPK F [
& (X)X A BT 1A
ap FUX - gHx)TP < 0, WPH J A

e f(X)TEX AL FET7 19 .
(IID #Vf(X) =0, WxHEMAHEP, 2E —q.
(IV)  EVf(X) £ 0, W =HP —
o VAR L S0 4 B K . HP =
— ot VAN, S M.

Bl 1.10 KFJKfF(X) =22+ 23+ 1£X" = (0,3)T &ty wz
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TiETwm, FRELTaBD—ANEEKEE, IRH LY
o) Z AL
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TiETwm, FRELTaBD—ANEEKEE, IRH LY
o) Z AL

B V(X" =(0,-6)" f(X')=5. l
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TiETwm, FRELTaBD—ANEEKEE, IRH LY
o) Z AL

g —VfX°=(0-6T fX')=5. |
(4D JURhAHr i eR B BB
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TiETwm, FRELTaBD—ANEEKEE, IRH LY
o) Z AL

g —VfX°=(0-6T fX')=5. |
(4) JURRRR A ek E R 6
(D MEEH e, Ve=0.
(ID V(b'X)=1b, b= (b1,by,--- ,by)" € R".
(IID V(X'X)=2X.
(IV) V(XTAX)=24X, XHA= AT,
(V) V(XTAX)=AX + ATX.
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TiETwm, FRELTaBD—ANEEKEE, IRH LY
o) Z AL

g —VfX°=(0-6T fX')=5. |
(4) JURRRR A ek E R 6
(D MEEH e, Ve=0.
(ID V(b'X)=1b, b= (b1,by,--- ,by)" € R".
(IID V(X'X)=2X.
(IV) V(XTAX)=24X, XHA= AT,
(V) V(XTAX)=AX + ATX.
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(5) HesseFh [

EX 1.11 (AEEERY) (X)A—IrmEEHH, Fg
DCR'— R™, B

9(X) = (q1(X), 92(X), -+, gm( X))



F—F REUEAEHKFER 3
Zhajgxiowei@iestc.jdu.cn 1.2. 7{:}% E 5 HESSFE %E ’3$ 28

(5) HesseFh [

EX 1.11 (AEEERY) (X)A—IrmEEHH, Fg
DCR'— R™, B

9(X) = (q1(X), 92(X), -+, gm( X))

ENX 1.12 (A1) #g(X): D c R - R", X" € D,
Eg( X)W AR 2 E((X), g2(X), -+, gn(X)EHTH,
W) AR g (X )72 X T o
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(5) HesseFh [

EX 1.11 (AEEERY) (X)A—IrmEEHH, Fg
DCR'— R™, B

9(X) = (q1(X), 92(X), -+, gm( X))

ENX 1.12 (A1) #g(X): D c R - R", X" € D,
Eg( X)W AR 2 E((X), g2(X), -+, gn(X)EHTH,
W) AR g (X )72 X T o
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IX HFFR
(X% 991(X") 991(X")
8261 8@ 8{L'n
9g2(X°)  0g2(X°) 9g2(X°)
0 15) o0z,
Vg(X") = o " ! (1-2-6)
6gm()(O) 89m(X0) 8gm(X0)
0x1 0x9 o0z,

N TA) A PR BAE AR 3 ek T acobiFELF o
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29
X R
991(X°)  991(X") 991 (X")
8261 8@ 8{L'n
0ga(X%)  9g2(X") 9g2(X°)
Vg(XO) _ 0xq 0xs oxy, (1—2-6)
6gm()(O) 89m(X0) 8gm(X0)
0x1 0x9 o0z,

N ) AE PR AL A 1 5 B0ER T acobi KB B
wWf:DCR'— R, Hf( X)BH —Mi&EsmTEH, X

wm =n, N
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[ /(%) A P f(X)
0%z 0T90x1 02,011
PIX) f(X) P f(X)
2
vgf(X) _ Vg(X) _ 01109 0229 0x,0Lo (1_2_7)
PIX) f(X) P f(X)
| 0z10x, O0z20x, 0%x,,
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[ o) 2r(x) 02 (X)
0%z 0T90x1 02,011
PrX) Pf(X) P f(X)
2
va(X) _ Vg(X) _ 81:18302 0 T 8xn8x2 . (1_2_7)
Pr(X) Pf(X) >’ f(X)
| 0z10x, O0z20x, 0%x,,
AR LR

EX 1.13 V(XA X)XRTXH_MF%, 4£% (1-

2-7) # A f(X ) HessesE %,
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[ o) 2r(x) 02 (X)
0%z 0T90x1 02,011
PrX) Pf(X) P f(X)
2
va(X) _ Vg(X) _ 81:18302 0 T 8xn8x2 . (1_2_7)
Pr(X) Pf(X) >’ f(X)
| 0z10x, O0z20x, 0%x,,
AR LR

EX 1.13 V(XA X)XRTXH_MF%, 4£% (1-

2-7) # A f(X ) HessesE %,
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31

TR RERE, AU EHAL.

(D VC =0, C = (ci,ca, -+ ,cn)s ci N
(ID VX =TI, IZ&nMaiiirfe,

(IID V(AX) = A. AN,

(IV) #%oé(t) = fF(X°+tP), N

§t)=VFHX'+tP)Y'P, ¢'(t)=P'Vf(X"+tP)P
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TR RERE, AU EHAL.

(D VC =0, C = (ci,ca, -+ ,cn)s ci N
(ID VX =TI, IZ&nMaiiirfe,

(IID V(AX) = A. AN,

(IV) #%oé(t) = fF(X°+tP), N

§t)=VFHX'+tP)Y'P, ¢'(t)=P'Vf(X"+tP)P
WERR KON

o(t) = f(af +tpr, - ,a) +tpi, -+ @) +tpa)  (1-2-8)
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Fir A
#(t) = i Of( X" +tP)
B —~ 0(z} + tp;) b
_ i If(X) (1-2-9)
- a ) pZ
i=1 Li

=Vf(X"+tP)'P
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2L

0= o (Xamj Py,

- Z (Z a):fjoa;tmpf)p@' (1-210)

= P'V?f(X"+tP)P

§ 1.3 ZILRBW TaylorER

EIE 114 #f: D C R" - R, Zf( X)X £/ 4
WMN(XY, 0)R =M EgTH, NEZENX c N(X°,6)&2X"
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&7 Taylor & X,
f(X) = f(X7)
S5 Vf(XO)T(X — XO)
(1-3-11)

+ %(X — XNV (X)X — X9

+o(]| X — X°|*)
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&7 Taylor & X,
f(X) = f(X7)
S5 Vf(XO)T(X — XO)
(1-3-11)

+ %(X — XNV (X)X — X9

+o(]| X — X°|*)

WERR #o(t) = f(X +tP),
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Al

f(X"+ P) = ¢(1)
= 6(0) + (0) + 56'(6)
= (X)) +VAX")'P + %PTvzf(Xo +0P)P,
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Al

f(X"+ P) = ¢(1)
= 6(0) + (0) + 56'(6)
= (X)) +VAX")'P + %PTvzf(Xo +0P)P,

XV f( XS,
i LA

(X" +oP) Of(XY .
_ ] e
O0x;0z; 00z 9 <HPI&O % = 0)
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Al

f(X"+ P) = ¢(1)
= 6(0) + (0) + 56'(6)
= (X)) +VAX")'P + %PTvzf(Xo +0P)P,

XV f( XS,
i LA

(X" +oP) Of(XY .
_ ] e
O0x;0z; 00z 9 <HPI&O % = 0)
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T

PV (X +0P)P = P'V*f(X")P + P[6;]nsn P

i=1 j=1
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T

PV (X +0P)P = P'V*f(X")P + P[6;]nsn P

i=1 j=1

pS Yl

FXO+P) = (XS (XY P45 PTV (X P+o(|[PIP).
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T

PV (X +0P)P = P'V*f(X")P + P[6;]nsn P
i=1 j=1
ALt

FXO+P) = (XS (XY P45 PTV (X P+o(|[PIP).

AP =X — X", iFEE! !
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§ 1.4 B/ REFIEFH
EX 1.15 (H=. BREE5EWMRE) #D € R, X' ¢

R",

& HAEXRAEN (X0, 6) ¢ D, MARXAHDEG R E;
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§ 1.4 PR EHEFIESFH

EX 1.15 (A=, MRS5HRE) #D € R", X' ¢
R",

& HAEXRAEN (X0, 6) ¢ D, MARXAHDEG R E;

4o XSS, MAX e D, XAX* ¢ D, N
XA Dy R &
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§ 1.4 PR EHEFIESFH

EX 1.15 (A=, MRS5HRE) #D € R", X' ¢
R",

& HAEXRAEN (X0, 6) ¢ D, MARXAHDEG R E;

4o XSS, MAX e D, XAX* ¢ D, N
XA Dy R &

AR NE, XIRRAREME, RAE;
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§ 1.4 PR EHEFIESFH

EX 1.15 (A=, MRS5HRE) #D € R", X' ¢
R",

& HAEXRAEN (X0, 6) ¢ D, MARXAHDEG R E;

4o XSS, MAX e D, XAX* ¢ D, N
XA Dy R &

BRAAN B, XARRAF 8, HRAE;

4o R A EF{XY, (XFZH) , Hlimp,o || XF -
X% =0, MAXHDRIEE (RE) .
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ENX 1.16 (FESHE) %D C R, v EDEE— /&4
DN &, WARDAFE,;, m XD H — NI 2AE
FD, WARDHAFE,
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ENX 1.16 (FESHE) %D C R, v EDEE— /&4
DN &, WARDAFE,;, m XD H — NI 2AE
FD, WARDHAFE,
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ENX 1.16 (FESHE) %D C R, v EDEE— /&4
DN &, WARDAFE,;, m XD H — NI 2AE
FD, WARDHAFE,

———————

~ =

-
———————
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ENX 1.16 (FESHE) %D C R, v EDEE— /&4
DN &, WARDAFE,;, m XD H — NI 2AE
FD, WARDHAFE,

EX 117 (BhmEm®) &f : D c R" - R, #*



F—F R AL S s
ZhangxiaoweiQuestc.edu.cn 1.4. W/J\ ,'\jfﬂ'\ & —:EE %U i éﬁﬁ: 40

HAEX" € DEAFEHS > 0, £FYX € N°(X*0) ) DAF
FHAXY) < f(X), N HRXAHLX)E B H KD E
EF(XY) < f(X), WMARX A LX) A& B E; &
MVYX € D, A (X)) < f(X), WAKX A (X)L R
o Z(XY) < f(X), MARXAF(X)M & B F A
o

N O
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1.4.1 B mBFIEFHF

I 1.18 Xf:DCR'"— R, fEREZN—MN1RHFH,
EXR (X)) B EBADAR S, NVF(XH) =0,
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1.4.1 FHEBR/ R BFIE FH

I 1.18 Xf:DCR'"— R, fEREZN—MN1RHFH,
X AR (X)W B3 ELR-RDM A &, WVF(X*) =0,

ENX 1.19 (Hgm) #f:DcCc R" - R, X*ZDW A X,
EV(XT) =0, WHAX K (X)W 5.
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1.4.1 FHEBR/ R BFIE FH

I 1.18 Xf:DCR'"— R, fEREZN—MN1RHFH,
EXR (X)) B EBADAR S, NVF(XH) =0,

ENX 1.19 (Bs) &f:DC R'"— R, X*ZD#H R &,
EVF(XH) =0, MARXHf(X)M5E 5,

EFIE 120 &f : D c R" - R, R A ES% W =W
B F %, X*Hf(X)8 3: &, HVEf(X")Z E R % F,
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R X f(X) 69 7 6 B 34 .
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R X f(X) 69 7 6 B 34 .

WERA
F(X)=f(X7) = %(X—X*)Tvzf(X*)(X—X*)JrO(H (X=X

MIX = X7 < (X = X7) V(X)X - X7) < | X - X7|f?
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R X f(X) 69 7 6 B 34 .

WERA
F(X)=f(X7) = %(X—X*)Tvzf(X*)(X—X*)JrO(H (X=X

MIX = X7 < (X = X7) V(X)X - X7) < | X - X7|f?
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§ 1.5 M. MERKSORL

1.5.1 M™%

JUAEM E, AEEDTHRAEREMN AN ZELEDS, N
MDA
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§ 1.5 M. MERKSORL

1.5.1 &

JUTEM b, HHEEDPHHAEZMN SR L ED S, W
MRDAMEE .
EX 1.21 (&) #&D cCc R, EXAMNX', X? e D,
ko c[0,1], #AFaX' + (1 —-a)X?> e D, MADHLE,
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§ 1.5 M. MERKSORL

1.5.1 M™%

JUFTEM b, HEEDYFMEREM S ELTITEDS, N
MDA A
EX 1.21 (&) &ADCR', #MAHX, X* €D,
ko c[0,1], #AFaX' + (1 —-a)X?> e D, MADHLE,

19'] 1.22 'T"@S = {(551,562,333”331 + 2332 — X3 = 4}7%&%0



F—F RN AL & £ . ‘ .
Zhangxiaowei@uestc.edu.cn 1.5. &%\ & @*}&5 &%ﬂiﬁlj 44

§ 1.5 M. MERKSORL

1.5.1 M™%

JUFTEM b, HEEDYFMEREM S ELTITEDS, N
MDA A
EX 1.21 (&) &ADCR', #MAHX, X* €D,
ko c[0,1], #AFaX' + (1 —-a)X?> e D, MADHLE,

19'] 1.22 'T"@S = {(551,562,333”331 + 2332 — X3 = 4}7%&%0
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5] 1.23 S={X|AX<bXcR" AcR”™}RL%E,
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5] 1.23 S={X|AX<bXcR" AcR”™}RL%E,

5l 1.24 *A, BRER'Fv#ME, WANB, A+B, A-B&
RME, BAJB—HEIR.
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5] 1.23 S={X|AX<bXcR" AcR”™}RL%E,

5l 1.24 *A, BRER'Fv#ME, WANB, A+B, A-B&
RME, BAJB—HEIR.

ENX 1.25 (AE) #X', X2, .-, X" S
R", ai, ay, -, am, A—HIFELEHK, A" o =1,
)

m
041X1-|—042X2—|-"-—|—O{me = ZOJZXZ
=l
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ARA G — A48 A
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ARA G — A48 A

FIHE 126 DCR'ALBEVABELBZDPIEERBRA L
B EAEDF,

WERR 239N |
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ARA G — A48 A

FIHE 126 DCR'ALBEVABELBZDPIEERBRA L
B EAEDF,

WERR 239N |

1.5.2 ek #

MU B, 2 EAR R S B AL AT N SIBLY B
HIsZEsl 2 £
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ENX 1.27 (MEH) #f:DCR"— R, DELE, &5t
A X!, X*eD, ARhae(0,1), #A

flaX'+ (1 - a) X7 <af(X') + (1 —a) f(X?),

R f(X) % DL T 3.
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ENX 1.27 (MEH) #f:DCR"— R, DELE, &5t
A X!, X*eD, ARhae(0,1), #A

flaX'+ (1 - a) X7 <af(X') + (1 —a) f(X?),

R f(X) % DL T 3.

5 1.28 f(z)=3x+4, g(z)= ||



F—F RN AL & £ . ‘ .
Zhangxiaowei@uestc.edu.cn 1.5. &%\ & @*}&5 &%ﬂliﬁlj 47

ENX 1.27 (MEH) #f:DCR"— R, DELE, &5t
A X!, X*eD, ARhae(0,1), #A

flaX'+ (1 - a) X7 <af(X') + (1 —a) f(X?),

R f(X) % DL T 3.

5 1.28 f(z)=3x+4, g(z)= ||

5l 1.29 f(X) = 227 + 25 — 22129
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ENX 1.27 (MEH) #f:DCR"— R, DELE, &5t
A X!, X*eD, ARhae(0,1), #A

flaX'+ (1 - a) X7 <af(X') + (1 —a) f(X?),

R f(X) % DL T 3.

5 1.28 f(z)=3x+4, g(z)= ||

5l 1.29 f(X) = 227 + 25 — 22129
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5l 1.30 f(X)=cio1+ coxo+ -+ + cray,
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5 1.30 f(X)=cix +como+ -+ cpa,

) 1.31 f(X)=X'(AX), A=AT, XecR"
(I) FARFERLERE, WFX)HDHHK,
(II) EARERLERE, W f(X)AH PSS,
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5 1.30 f(X)=cix +como+ -+ cpa,

) 1.31 f(X)=X'(AX), A=AT, XecR"
(I) FARFERLERE, WFX)HDHHK,
(II) EARERLERE, W f(X)AH PSS,

EIE 1.32 #f:DCR"— R, DENE, N f(

X)RDE
0ok R R RN AN EEE Hn(m > 2)RAE
MR X', X°, -, X" € D, 4 Ra; > 0

B
NN
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1727"' 7m)’ Zﬁlai: I, D]'Jﬁ

f(ZOéz'Xi) < Zaif(Xi).
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1727"' 7m)’ Zﬁlai: I, D]'Jﬁ

FQ_aiX’) <) aif(XY),

¥ 133 %f : D c R — R, DZ I = &
£, FIX)EDLET#H, Nf(X)EDLRE LKA Z LMt
RIEEWXL, X2 e D, #A

FXH) > f(XH+VA(XHT(X?— X1,
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1727"' 7m)’ Zﬁlai: I, D]'Jﬁ

FQ_aiX’) <) aif(XY),

¥ 133 %f : D c R — R, DZ I = &
£, FIX)EDLET#H, Nf(X)EDLRE LKA Z LMt
RIEEWXL, X2 e D, #A

FXH) > f(XH+VA(XHT(X?— X1,
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WERR . Rl AS

X +a(X? - XV)] =

F(XT) + VAX ) a(X? = XT) +o(a| X* = X 7).
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WERR . Rl AS

X +a(X? - XV)] =

FXT) + VAXH) a(X* = XT) +o(a| X7 - X7)).

Fir L
fIX'+o(X* = X)) - f(X)

a—0t «

= Vi XHTa(X? - X1).
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WERR . Rl AS

X +a(X? - XV)] =

FXT) + VAXH) a(X* = XT) +o(a| X7 - X7)).

Fir L
fIX'+o(X* = X)) - f(X)

a—0t «

= Vi XHTa(X? - X1).



F—F R AL S
ZhangxiaoweiQuestc.edu.cn 1.5. & % & ﬁ 5 {—L] %A iilj

o1

SCHH ™ BRI R X AT A5
fIX'+a(X?— X" - f(X)

(07

< f(X?) -

F(X).
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PELEE RS R
X' +a(X" = X)) - f(X))

(07

< f(X?) - f(X1).

RO 2Y =aX'+(1-a)X* € D(BK), HiLl
FXH > FY))+VAY) (X' = Y),

f(X?) > f(Y)+V(Y)(X* - Y),
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SCER Y BR H R 5E SCAT 1
fIX'+a(X? - XY - f(x!

RO 2Y =aX'+(1-a)X* € D(BK), HiLl
FXH > FY))+VAY) (X' = Y),

f(X?) > f(Y)+V(Y)(X* - Y),

SR Lla, 1 — o5FAINRPTA]T, |
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134 &%f : D Cc R — R, D& 3 =

£, FIX)EDEAEHEZEG —_Nh-F4&, NfA(X)EDLEZ
bR AR B F AV (X)AF B HEE,
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134 &%f : D Cc R — R, D& 3 =
Z, [ X)EDERAAELZG _NihF4, WAX)EDLEE
bR AR B F AV (X)AF B HEE,

WERH 700 Taylor AR ER] —Fr. HEHF1.330]15.
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134 &%f : D Cc R — R, D& 3 =
Z, [ X)EDERAAELZG _NihF4, WAX)EDLEE
bR AR B F AV (X)AF B HEE,

WERH 700 Taylor AR ER] —Fr. HEHF1.330]15.

WEM., WYX e D, Y eD, IMEBX +)\Y € D,
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I #1330 T aylor A A -

oM Y*)

lYTVQf(X)Y +

2 N Y2

1Y ]* > 0.
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I #1330 T aylor A A -

1 oMY |*)
“YIVA(X)Y Y| > 0.
5 YV f(X)Y + N[ Y | Y[]" >
|
B 1.35 f(X) = 327 — 221 + 223 — 29 + 102 & H

o (v2f(X): 00 )
0 4
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I #1330 T aylor A A -

1 oMY |*)
“YIVA(X)Y Y| > 0.
5 YV f(X)Y + N[ Y | Y[]" >
|
B 1.35 f(X) = 327 — 221 + 223 — 29 + 102 & H

o (v2f(X): 00 )
0 4
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EX 1.36 (ChEikl) T
min f(X)
s.t. (1-5-12)

g(X)>0 (i=1,2,---,m)

2 F(X) 5 —gi(X)HA D HH, WA oK,



F—F REUEAEHKFER

ZhangxiaoweiGuestc.edu.cn L5 %, DEHKS LA 54
1.5.3 CiALX
EX 1.36 (ChEikl) T
min f(X)
s.t. (1-5-12)

g(X)>0 (i=1,2,---,m)

2 F(X) 5 —gi(X)HA D HH, WA oK,
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5 1.37 LMK

min CTX
s.t.
AX >0b

X >0

A ALK
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5 1.37 LMK

min CTX
s.t.
AX >0b

X >0

A ALK

I 1.38 FRAXI(1-5-12) A4 LAR], WA
(1) MXI(1-5-12)89TITERA &4 ;
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(2) AX|(1-5-12) 8 RKFFER A & 5
(3) LRI (1-5-12) 94EAT By = s ALfF Ay & oy AL AR
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(2) AX|(1-5-12) 8 RKFFER A & 5
(3) LRI (1-5-12) 94EAT By = s ALfF Ay & oy AL AR

WERR (1) 1 —gi(X) A ik
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(2) AX|(1-5-12) 8 RKFFER A & 5
(3) LRI (1-5-12) 94EAT By = s ALfF Ay & oy AL AR

WERR (1) 1 —gi(X) A ik

(2) &X', X%e R, Mg,
FIX) <[aX'+(1-a)X? < f(X).

ﬁﬁu’ OéXl an (1 —OZ)X2 e R*, R*j'\jlﬂl%o
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(2) AX|(1-5-12) 8 RKFFER A & 5
(3) LRI (1-5-12) 94EAT By = s ALfF Ay & oy AL AR

WERR (1) 1 —gi(X) A ik

(2) &X', X%e R, Mg,
FIX) <[aX'+(1-a)X? < f(X).

ﬁﬁu’ OéXl an (1 —OZ)X2 e R*, R*j'\jlﬂl%o
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(3) HEXeERAHENE, mARERENE, BLHF
£Y € R, 15

flaX +(1-a)Y] <af(X)+ (1 - a)f(X) = f(X),

aX+(1-a)Y € N(X,6) =225 #(X) < f(aX +(1—a)Y).

a—1-

P X JE |
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(3) HEXeERAHENE, mARERENE, BLHF
£Y € R, 15

flaX +(1-a)Y] <af(X)+ (1 - a)f(X) = f(X),

aX+(1-a)Y € N(X,6) =225 #(X) < f(aX +(1—a)Y).

a—1-

PTG - |

EIE 1.39 EAKRI(1-5-12)4 AKX, Bf(X)AH ™ # O E
o, M % AR](1-5-12)8 KK ER £ i, HRI(1-5-12)8
AR E— Y
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WERR k. MURI(1-5-12) I SRR AME—, W3X' £ X7(c

flaX + (1 - )X’ < af (X') + (1 —a)f(X7) = f(X)

= min f(X).

XeR

Flt5 X e RRFJE . |
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WERR k. MURI(1-5-12) I SRR AME—, W3X' £ X7(c

flaX + (1 - a)X? < af(X) + (1 - a)f(X?) = f(X)
= min f(X).

XeR

Flt5 X e RRFJE . |

IR 1.40 & OHAK(1-5-12)69 B ARG 3 F(X)TH, WX*H
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AMR]1-5-1209 LRI R B E5MHR, VX ER, A

(X — XH)IVf(X*) >0
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AMR]1-5-1209 LRI R B E5MHR, VX ER, A

(X — XH)IVf(X*) >0

UERR 7401

F(X) = f(X7) + VAX) (X - X7) = f(X7).
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AMR]1-5-1209 LRI R B E5MHR, VX ER, A

(X — XH)IVf(X*) >0

UERR 7401

F(X) = f(X7) + VAX) (X - X7) = f(X7).

dZ\%‘&‘fi:
HAEX"e R, (X" - XHTf(X*) <0, NI

FIX" 4+ o(X" = X)) = f(X7)
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= aVf( X)X - X*) +o(a] X* - X))
al| X" — X*)

— (X7 - X7 f(x) + 20X

< 0.

)
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= aVF(X)(X — X*) +o(a| X" — X*|))
L ola] X” - X))

— a((X° - X f(X7)

«
< 0.

RXE X NIRRT & -
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TR AR AN

min f(X) = bxy + 6x9 + 2323 + by + 2435 + 626 + 2327 + s

s.T.
2x1 4+x9 +r3 414 = 100
209 +x3 +3z5 +2x¢ +x7 > 150
T +x3 +3x4 +2x¢ +3x7 +O5rg > 120

Bl 2.2 (FBEFAEB) HELE LA AR GTR (AR
. RRR. TE&F) AREAnM F &, Ao kT 4L > A
B A AR S P AL Bidt TR Z, Ao RT 5~
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S EAN, MEAANSLIE N ST RO E LD, AR
Ve— AR AR ILA TR A F R, 5477 2E
ABILIA TR EHET, &R Ko

& Mo oA r M= K ScE, T s A B A ae
AT SR, BT

anTy + apTo + -+ apTy, < by, (1=1,2,--- ,m).
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(AL E 2 P EEPOF

min(max) f(X) = c1x1 + cax2 + - - - + Xy
s.t.
a11T1 + a1e%a + -+ + a1y < by

a91x1 + a2 + -+ - + a9,y < by

U121 + GmaTo + -+ + Gy < by,
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n
min f(X) = Z CiT;
j=1
Selbo
n
Zapjxj < bpv p = 1727"' y U
j=1
- (2-1-1)

Zaqj:chbq, g=u+lu+2,--- utwv

gL

n

Zarj:z:j:br, p=u+v+1,---,m
j=1

z; 20, j=1,2,---,n
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LIS
(1) max f(X) = —min f(X) K AR NME)
(2) Y71 AT 4 Tnap = by (Tngyp > 0: MATHARER)
(3) Y71 AT + Tnaq = by (@nig > 0: FIREE)
(4) Iz; € R, N

(D a:z—a::“ ;s (xf, x;7 >0: HHZR)

QIDIN NS S SIS AL B SR
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AL NS AR AT 3
n
min f(X) = chacj
j=1
s.t.
" (2-1-2)
Zaijx]—bz, 1=1,2 ,m
j=1

E OEAMER AR, IEESRE, >0, (i=1,2,---,m),
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A R REPERZ S -
min f(X) = C*X
s.t.
(2-1-3)
AX =0b

X >0
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min f(X) = C*'X

ERA

n n (2-1-4)
ZCEij:b or Z_Pjiljjzb
j=1 j=1

X >0
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B 2.3 HT @6 XA A FRER
max f(X) = x; — 2x9 + 323
GRS
201 — Tx3 <0
31+ 229 >0
1+ 2o+ 2x3=205

x1,T9 > 0,23 € R
§ 2.2 “HEZMMRIKERE

FLOGF T 5 AN PR A — AR A £ R A B e S SRR T VA R
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kIR
5] 2.4

s.t.

min f(X) = —x1 — 229

— 21+ 229 < 4
3561—|-2£L‘2§12

ry, T 2> 0.
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kIR
5] 2.4

min f(X) = —x1 — 229
S.t.

— 21+ 229 < 4

311 + 219 < 12

ry, T 2> 0.

F A T8 51 AT A 2
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min f(X) = —21 — 2z
s.t.

—x1 + 229 < 4

3x1 + 225 < 12

T1,To > 0.



F_F KUK LR Tk

ZhangxiaoweiQuestc.edu.cn

2.2, L& MHLXI AR %

74

min f(X) = —21 — 2z
s.t.

—x1 + 229 < 4

3x1 + 225 < 12

T1,To > 0.
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!
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min f(X) = —21 — 2z
s.t.

—x1 + 222 < 4
3r1 + 229 < 12
x1,%2 > 0.
15
g dt

/2
1 +

—05 |g 1 > 3 1 5
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min f(X) = —21 — 2z

— X +2$2 S 4
3r1 + 229 < 12
x1,%2 > 0.
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min f(X) = —21 — 2z
s.t.

— X +2£L‘2 S 4
3r1 + 229 < 12
x1,%2 > 0.
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min f(X) = —21 — 2z
s.t.

— X +2£L‘2 S 4
3r1 + 229 < 12
x1,%2 > 0.

L u

—0.5 0 1 2
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min f(X) = —21 — 2z
s.t.

— X +2£L‘2 S 4
3r1 + 229 < 12
x1,%2 > 0.
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=

min f(X) = —21 — 2z

s.t.

<4

xr1 + 21‘2

<12

3r1 + 2o

x1,%2 > 0.

»
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=

min f(X) = —21 — 2z

s.t.

<4

xr1 + 21‘2

<12

3r1 + 2o

x1,%2 > 0.
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=

min f(X) = —21 — 2z

s.t.

<4
<12

xr1 + 21‘2
3r1 + 2o

x1,%2 > 0.
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(2) RAFFME, AME—RRIUEETCTT 2 HAl i
(3) RALIFE, nlaerm i, WBrlReohm .

§ 2.3 EXABSE5RESMHR

BB D9 TS 4 A R K ) B Al T R B Bk, T R
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T AR (2-1-3), B
min f(X) = CTX
s.t.
AX =0
X >0

HFA = (aij)mxn, Wrank(A) =m, Wn >m.
2.3.1 EAXHZ

(1) %
051,52, gmAL, 2, - n AN — AN

4+

4B
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<P317P327 7P]m)ﬁ~|‘iﬁ£’ m\UBﬁkj"jZD%‘ﬁ%ijUE@%o PjZ’ ]:
1,2, mPRNEE R E, oK yEEE, KRR AIE
AR
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(Pj1, Pjo, -+, Py I8, W BRRALIERRINEE. Py, j=
1,2, miRNEE . oL R, HRMAZARR NI
HAE

(2) EAXRHF

WB = (Pj1,Pjy, -+, Pjy)sE S MERLRI(2-1-3) 1y 2, T AH
MR X g = (zj1,22,  ,2jm)T> WHRABXp = b
i

-1z _ 0 0 0 \T
Xp=B b_(ijxﬂ?”'?xjm) 3

SAEERANAT, WHRAX = bi—4M®

Zj1 :aj?l? \V/]: 1727"' , M. ﬁ\:/?{'éxj = 0.
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(3) AJ{THE
{X|AX =b, X >0}
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o AR AR

(3) AJ{THE
{X|AX =b, X >0}

(4) EAJ1THE

BER AL, WRAITM. RIprE oEIE LA,

F ARKERZAH (D), TR N — AT
i
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o AR AR

(3) AJ{THE
{X|AX =b, X >0}

(4) EAJ1THE

BER AL, WRAITM. RIprE oEIE LA,

F ARKERZAH (D), TR N — AT
i



SoE KA EAT )
Zhangxiaowei@uestc.e/du.cn 2.3. % ﬁ%ﬂjﬁ //Q\\ —% ﬁzﬁ 1%‘ 'fé }‘D\{l 79

(5) RMERITHE. RIMNE

HXRE AR, A ERRETITMX, #B
XY < (X)), MIFRXONHARIEATAT /. 10 X BT 5 B
{OE=JNF >ZyiE- N




SoE KA EAT )
Zhangxiaowei@uestc.e/du.cn 2.3. % ﬁ%ﬂjﬁ //Q\\ —% ﬁzﬁ 1%‘ 'fé }‘D\{l 79

(5) RMEFITHR. RNE

HXRE AR, A ERRETITMX, #B
XY < (X)), MIFRXONHARIEATAT /. 10 X BT 5 B
3 s A .

Bl 2.5 KAH%
T+ 2o+ 23 =2
1+ 229+ 423 =106
1, To,x3 >0

G BT R AR ST AT R
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7 1 2 T
B Xx'=0117" X*=(3013) - |

il 2.6 K%k
1+ 2o+ x3 =2
T+ 229 + 43 =4

L1, T2,T3 2 0
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T+ 9+ x5 =2
T+ 229 + 43 =4

L1, T2,T3 2 0

(6) &
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#X'eDc R, DREME., WMRX SRR ADTHE
FEEWADAE ERNAS, WARXCNDRTH A

2.3.2 —NBIF

5l 2.7 XTI AL ARNARLEZA, BRAMZ&, i
A FRAE R E WL, AN RMHUABREEHN, Tk
rc: ZHEF 7 RARBY AT R ALF #2377, ¥4

A B IR &0

JRAHT 1 0 4 (o))
JRAHHI 0 1 3(vk)
&3 1 p) 8(IB)

T2 =it RITAE L) RAIR K ?
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& WA A, B N, xoft, WA

max f(X) = z1 + 39
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& WA A, B N, xoft, WA

max f(X) = z1 + 39

?IAM?@’}E%m, T4s Ty ’f’{ﬁy‘j*ﬂ?\{ﬁﬂ

max f(X) = z1 + 39
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T+ x3 = 4
To+ x4 =3

LE1—|—2£C2—|—CC5:8

;>0 i=1n~05.
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T+ x3 = 4
To+ x4 =3
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2.3.3 BEVMER

EIE 2.8 (GIFE) HAXAXRMBEAR(2-1-3)8 T, MNXZ
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ETITROAE A RAXNERS T LAFTII L0 @ =
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ETITROAE A RAXNERS T LAFTII L0 @ =
20 &M T X o

WERBA AW X = (2,29, ,2,0,---,0)7, Hrx, > 006 =
1,2 000 o)
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ETITROAE A RAXNERS T LAFTII L0 @ =
20 &M T X o

WERBA AW X = (2,29, ,2,0,---,0)7, Hrx, > 006 =
1,2 000 o)

%‘g“rii E;\j\io



SoE KA EAT )
Zhangxiaowei@uestc.e/du.cn 2.3. %ﬁ%ﬂjﬁ/}l\\ —% ﬁﬂ 1E 'fé}‘ﬁ{l

ETIBOAEAARXGEEDTEAP F 505 0F
805 1k K

WERR AW X = (21,29, ,2,0,---,0)7, Hz, > 00 =
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ETITROAE A RAXNERS T LAFTII L0 @ =
20 &M T X o

WERR AYIRX = (21,22, 21,0, ,0)7, Hrha; > 06 =
1,2, 000, e

WELE. TR,

ot P, Py, -, PRI, W <m. Bl =
m, W XERREITHE GERM .
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ETITROAE A RAXNERS T LAFTII L0 @ =
20 &M T X o

WERR AW X = (z1,29, -+ ,2,0,---,0)7, Hrz;, > 006 =
1,2, , D).

R P, Py, PERMETEE, WU <m. FHl=
m, WXHAEITH BRI o Hl<m, WATEATIE
B(m — )MAIRES Py, Py, -, P RARImAN & IET
KA EH, XX ST GBI . |
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EIR 2.9 ZKHEAX(2-1-3)89 T X R TIT RS &6 L
Z5MHRX AT,
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I 2.9 B ALK (2-1-3)80 T 478X 2 T 41 £ SH TR 569 %
B8R X R AT,

iIEHH ?Eﬁj\‘l‘i: &X - (371,1’2, T 7:Em707 T 7O)T%—A/[\%ﬂ’/ﬁ:
fitto

1=1
H & , PPy P T X K , A _
<P17P27"' 7Pm7Pm+17"' 7P7’L>°



FoF KA T %
Zhangxiaowei@uestc.e/du.cn 2.3. % ﬁ#ﬂi //Q\\ —% ﬁzﬁ ﬁ%‘ 'fé }‘D\{l 85

I 2.9 B ALK (2-1-3)80 T 478X 2 T 41 £ SH TR 569 %
B8R X R AT,

WEBR W X = (21,29, - , T, 0, -, 0) L B— NIRRT
fifko I

1=1
H o, PPy P O E K, A —
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HFHEU, VeR, HU#V, fifg

X=a1U+aV, aj,as >0,

a1+ as = 1.
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HFHEU, VeR, HU#V, fifg

X=a1U+aV, aj,a3 >0, a;+ay=1.
HU,V >0n0%
U = (u17u27"' 7um707"' 70>T7

V = (’Ul,’UQ,“‘ 7vm707"' 70)T7
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HFHEU, VeR, HU#V, fifg

X=a1U+aV, aj,a3 >0, a;+ay=1.
HU,V >0n0%
U = (u17u27"' 7um707"' 70>T7

V = (’Ul,’UQ,“‘ 7vm707"' 70)T7

MU, V& AT, Frid

ZuiPi: 5



F_F KUK LR Tk

ZhangxiaoweiQuestc.edu.cn

2.3. EAMALGHEHER

87

m

1=1



FoF KA T %

T —— AR S 2.3. EAMALGHEER 87
m
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KPP, ,Pméiéfl%%?%, 5

Ul — V] =Uy— Vg = -+ = Uy, — Uy = 0.
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KPP, ,Pméiéfl%%?%, 5

Ul — V] =Uy— Vg = -+ = Uy, — Uy = 0.

U =V. 5XATATE.
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Ul — V] =Uy— Vg = -+ = Uy, — Uy = 0.

WU =Vv. 5XHNNATE.
B W XGESHITN A, HAY WX BT 7 & KT



FoF KA T %
ZhangxiaoweiQuestc.edu.cn 2.3. % ﬁ%ﬂjﬁ //Q\\ 5 ﬁ@ /%‘ 'fé }‘D\{l

88

%, MERTEEHANE, A

X = (1’17372,"' 7xl70a"' 7O)T'



FoF KA T % .
ZhangxiaoweiQuestc.edu.cn 2.3. % ﬁ%ﬂjﬁ //Q\\ '5 ﬁ@ 1%‘ 'fé }‘D\{l

88
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X = (1’17372,"' 7xl70a"' 7O)T'

NX € Sk
AX =0b.
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%, MERTEEHANE, A

X = (1’17372,"' 7xl70a"' 7O)T'
NX € SHI
AX =b.

AP, Py, PETEMK, MEE-HAAERNFN
iﬁyla“‘ 7yl’ /fi

l
1=1
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X = (1’17372,"' 7xl70a"' 7O)T'

NX € Sk
AX =0b.

AP, Py, PETEMK, MEE-HAAERNFN
iﬁyla“‘ 7yl’ /fi

l
1=1

/Q"\Y:(y17... 7yl70’... 70)1—1
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WAEE e, 2

U=X+¢c¢Y, V=X-¢Y.
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WAEE e, 2

U=X+cY, V=X _—cY.

i

AU = AX +cAY =b, AV = AX —cAY = b
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WAEE e, 2

U=X+¢cY, V=X-¢Y.

i

AU = AX +cAY =b, AV = AX —cAY = b

HBle = minj:1,---,z{|§—j|}, )I_\[U&" > 0, Ee\yj\ < Zjs Ji

y;#0
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WAEE e, 2

U=X+¢cY, V=X-¢Y.

i

AU = AX +cAY =b, AV = AX —cAY = b

HBle = minj:1,---,z{|§—j|}, )I_\[U&" > 0, Ee\yj\ < Zjs Ji

y;#0
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FITLA

U=X+¢cY >0,

V=X-¢cY >0.



FoF KA T %

ZhangxiaoweiQuestc.edu.cn 2.3. % ﬁ%ﬂjﬁ //Q\\ —% ﬁzﬁ ﬁ%‘ 'fé }‘D\{l

90

FITLA

U=X+¢cY >0,

FRU VeSS X=1U+

V=X-¢cY >0.

Ly, %5 X T A

T JE .
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FITLA

U=X+cY >0, V=X —-¢cY >0.

TRrRU,VeS X=1U+iV, T5XATRTE. I
U\Pl,Pg,--- ,Pﬂﬂ%‘f@t%?‘%, }‘Aﬁﬁ EET’CLHI’C(A) = mﬂ%ﬂl S
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FITLA

U=X+cY >0, V=X —-¢cY >0.

TRrRU,VeS X=1U+iV, T5XATRTE. I
U\Pl,Pg,--- ,Pﬂﬂ%‘f@t%?‘%, }‘Aﬁﬁ EET’CLHI’C(A) = mﬂ%ﬂl S

EH 2.10 & K AR (2-1-3)H R AL M, 0 & T A7
58 TR AL TIF o
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WERR W XORmMM, =X =0, ML ANSHTHA. F
X0 = (x1, 29, ,25,0,---,0)1 #£ 0, HAZLSTA, H
i > 0,(i=1,2,- 1)
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JERR WXORmMm, HX° =0, WHBRNSHITTH. F
BXY = (21,29, ,2,0,---,0)7 £ 0, HARST A, H
e, >0,0=1,2,--,0). RX RRSHITA S, MTA &I AT
iThE, AE—HAENEN Sy, -y, fH

NP1+ 1yPo+ - +y P =0.
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JERR WXORmMm, HX° =0, WHBRNSHITTH. F
®X? = (z1,29,-- ,2,0,---,007 £ 0, HARST A, H
e, >0,0=1,2,--,0). RX RRSHITA S, MTA &I AT
iThE, AE—HAENEN Sy, -y, fH

NP1+ yPo+---+y P =0.

-&6 = minj=1,. {’zﬁ}’ Y = <y17" ) 7y1707” ) 7O)T’ IJ_I\IJEE[J:_‘

Y70

AN 58 B I B AT 4

Xl=X"4+cYes X?’=X"-¢cY €5
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1 f (X) 2k
F(XY) =f(X"+eY) = f(X")+ f(eY),

f(X?) = [(X"—eY) = f(X) = f(eY).
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f(X?) = f(X"—eY) = f(X) = f(eY).
N X R, 13
F(XY) = f(X7) = f(eY) 20,

f(X?) = f(X%) = —f(eY) > 0.
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f(X°) = f(X° =eY) = f(X) = f(cY).
NEHXRERM. B
F(XD) = f(X?) = f(eY) 20,
f(X?) = f(X?) = =f(eY) 2 0.

Filf(eY) =0, f(X')=f(X?)=f(X").
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BIX", XPHG AR AR
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BIX", XPHG AR AR

HeBBUES, X' XA — M AER R E X2
DDA (eI E LA . AN XHAEF /> B H XD
AR XPIEA R TATE, AT eey:, AX? R, MG
BRI X?, MXKIETFERNREEEX . dkaE T
%, ERRLRE, BREIEMLMEX"
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BIX", XPHG AR AR

HefFBUEHM, X' XHUE—AMIEEHMEILX TR
D — AN (el A . AR XCHIER 2 XD,
R X PR RFETTATE, WA Rk, WX Bk, Mk
MBI R XS, MXHAERSEMNRLX D, 48T
%, EARPSEE, LAEIRKMX". HX" =0, WA
J=¢ %X’“;éo, HFAEZ 5y 80 B 151 ) s H R TE oG, T

HADSR AR FETTAT AR, AT 2 T A !
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BIX", XPHG AR AR

HefFBUEHM, X' XHUE—AMIEEHMEILX TR
D — AN (el A . AR XCHIER 2 XD,
R X PR RFETTATE, WA Rk, WX Bk, Mk
MBI R XS, MXHAERSEMNRLX D, 48T
%, EARPSEE, LAEIRKMX". HX" =0, WA
J=¢ %X’“;éo, HFAEZ 5y 80 B 151 ) s H R TE oG, T

HADSR AR FETTAT AR, AT 2 T A !
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§ 2.4 BAifZL

e 2R PRI (2-1-3) Fr A 2R mlAT AR AR IR, JCH Zn >>
m BB .
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§ 2.4 BAifZL

o th Ze e (2-1-3) Fir 3 I 2 A AT MRAR IR 3, T H Zm >>
mEEBORI . BAEEVA R A AR, AERIERLRI 2 — 4>
TR A, WE A H s R BUE R BRI 7 1R Sk R — AN TR
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§ 2.4 BAifZL

o th Ze e (2-1-3) Fir 3 I 2 A AT MRAR IR 3, T H Zm >>
mEEBORI . BAEEVA R A AR, AERIERLRI 2 — 4>
TR A, WE A H s R BUE R BRI 7 1R Sk R — AN TR

2.4.1 fEFTE
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§ 2.4 BAifZL

o th Ze e (2-1-3) Fir 3 I 2 A AT MRAR IR 3, T H Zm >>
mEEBORI . BAEEVA R A AR, AERIERLRI 2 — 4>
TR A, WE A H s R BUE R BRI 7 1R Sk R — AN TR

2.4.1 fEFTE

A= (I,N),

X HBHI = (Py,Py---,P,)N B A B, N =
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<Pm+17"' 7Pn)°

Xi= (21,22, ,2p)"

)

XN — <$m+1,me_|_2, o 7In>
CI — (Cl7 €, 7Cm)T7

CN — (Cm+17 Cm+2," " 7cn>T

T

)

)
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(Pm+17"' 7Pn)°

JlES)

X;= (;Cl,x%... 7xm)T

)

XN — (xm+1,$m+2, e 7In>
CI — (Cl7 €, 7Cm)T7

CnN = (Cout1, Cg2, -+ ,Cn)”

>
I
Q
I

T

)

)



FoF KA T %

ZhangxiaoweiQuestc.edu.cn

24.

B %

96




FoF KA T %

Mremsioorei@nestiecdnen 24, B % 96
TRAMmEME(2-1-3)Tid N
min f(X) = CIX;+ CNX N
s.t.
(2-4-5)

IX;+ NXy=0

Xr>20, Xny=20
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TRAMmEME(2-1-3)Tid N
min f(X) = CIX;+ CNX N
s.t.
(2-4-5)

IX;+ NXy=0

Xr>20, Xny=20
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b
BARX = » FIEXS LY H br B EUE N
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b
BARX = » FIEXS LY H br B EUE N
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b
BARX = » FIEXS LY H br B EUE N

0
0] b T
f(X)=(C”§ CJT\,) = CTb
0
WX = | | R R AT AR, R B B
Xn

f(X)=CHb-NXy)+CLX N
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b
BARX = » FIEXS LY H br B EUE N

0
0] b T
f(X)=(C”§ CJT\,) = CTb
0
WX = | | R R AT AR, R B B
Xn

f(X)=Ci(b—-NXy)+CnXn = f(X")~(CTN-Cy) X N
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HXy > O0F] 41,
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HXy > 0l &1, #CIN — C% < 0, MAHX) >
FX°).
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HXy > 0l &1, #CIN — C% < 0, MAHX) >
FXOY, BIHGHT £(X00) 2 2 R0 R ) S5 o
K] b5 38 T £ s 2

EIE 2.11 s TF&MHH X (2-4-5), %}C?N_CJTV < 08,
M X0 = (b 0)T3kA XA & HLK 6 R A
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HXy > 0l &1, #CIN — C% < 0, MAHX) >
FXOY, BIHGHT £(X00) 2 2 R0 R ) S5 o
K] b5 38 T £ s 2

EIE 2.11 & FARBMAX(2-4-5), CIN — CL < 08,
MX= (b 0)T#AZA KR 69 R

M BRI

0j=CiPj—cj, j=m+1,---.n



F_F KUK LR Tk

ZhangxiaoweiQuestc.edu.cn

24.

B %

99




FoF KA T %

ZhangxiaoweiQuestc.edu.cn

2.4. B

99

O'j:

I

P;

—c¢; =0, 7=1,---,m.
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O'j:C?Pj—Cj:O, ]:1,,m

XHEP; = (0, , 1, ,0)T)s
D] S b3k e 3 T ] 50RO

EIE 212 FARMAR(2-4-5), %0, <0,(j=1,-

MXY= (b 0)TFLAZIAKMHAK] GRS
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O'j:C?Pj—Cj:O, ]:1,,m

XHEP; = (0, , 1, ,0)T)s
D] S b3k e 3 T ] 50RO

I 2.12 FA&BAX(245), %0, <0,(j=1,---,n)8,
MX"= (b 0)'#AZXAKEHR] 6 RKAMAE

5l 2.13  Fb X" = (4,0,5,0)T 2 % H T @ & ALK 49 % 4
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%o

min f(X) = x1 + 229 + 323 — 224

s.t.
Ty — 229 +4x, =4 (2-4-6)
To+ x3 — 204 =5

z; >0, g=1,---,4
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%o

min f(X) = x1 + 229 + 323 — 224

s.t.
Ty — 229 +4x, =4 (2-4-6)
To+ x3 — 204 =5

z; >0, g=1,---,4

EIR 2.14 FRMBAR(2-4-5)8 EANAI Ao, >0, R
WIlEEP; <0, W &MEAX(2-4-5) L m A .
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%o

min f(X) = x1 + 229 + 323 — 224

s.t.
Ty — 229 +4x, =4 (2-4-6)
To+ x3 — 204 =5

z; >0, g=1,---,4

EIR 2.14 FRMBAR(2-4-5)8 EANAI Ao, >0, R
WIlEEP; <0, W &MEAX(2-4-5) L m A .
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WERR ¥ (P, -, Py,) =1,
ol

by Py 44D, P, =b,

ale1+---+aijm:Pj.
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WERR % (Py, -+, Pp) =1,
il

by Py 44D, P, =b,

ale1+---+aijm:Pj.

BT A

(b1—Qalj)PlJr-'-+(bm—9amj)Pm+9Pj: b
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WERR % (Py, -+, Pp) =1,
il

by Py 44D, P, =b,

ale1+---+aijm:Pj.

BT A

(b1—Qalj)PlJr-'-+(bm—9amj)Pm+9Pj: b
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W40 > OFF,

bi—QaijZO, Z:1, , .
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W40 > OFF,

bi—QaijZO, 1=1,---

WX = (b — Bayj, - by — Oy, -+ -

2R M RN (2-4-5) AT AT
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W40 > OFF,

bi—QaijZO, 1=1,---

WX = (b — Bayj, - by — Oy, -+ -

2R M RN (2-4-5) AT AT
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5P

f(X9> = i Cz(bz — Qaij) 4= ch
1=1
= zm: Cibi — 9( zm: CiQjj — Cj)
1=1 1=1
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5P

1=1

= zm: c;b; — 9( zm: Cilij — c])
i=1 1=1

= zm: Cibi 90']
1=1

AT PL240 — +oolff
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HIf(XO)ERATEFB T T A, St I e s AU . I
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HIf(XO)ERATEFB T T A, St I e s AU . I

Bl 2.15 KAEHX
min f(X) = x; — x9
Cho
311 — 2wy + 13 =1 (2-4-7)

201 — To+ T4 =5
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T AR




BoF LM RGET % .
Zhangxiaowei@uestc.e/du.cn 2.4. fﬁ éda }TZ /2 105

T AR

fi2 Koy >0, Py<0o |
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TR AR
B Koy >0, Py<O0, I

X F— M 1
LR PRI (2-1-3), B
min f(X) = C*X
s.t.
(2-4-8)
AX =0b

X >0
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&rank(A) =m, A= (B,N), B, BRBHNE.
BT A

min f(X) = C5Xp+ ChNXn
s.t.
(2-4-9)
BXp+NXy=5b
XB 2 Oa XN Z 0
BB, 15

Xp=B'b-—B 'NXy.
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T

f(X)=CL(B'b-B'NXy)+ChXn
(2-4-10)
—CLB b+ (CL - CLB'N)X y

=B 'b>0, N

e 2R PRI 2-4-9 ) — N IEET AT
HCLB'N - CL <0
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W (2-4-100 A7%1, X TAE—TATHEX, ©F

f(X)> CL5B 'b.

B
WX = NEAE R B B L o

CpB'A-C'=CLB '(B,N)-(Cp, Cn)"
= (C%,CEB™'N) —(Cp, Cn)" (2-4-11)
=(0,CzB'N - CYy)
FILCEB'N - Ch <0 CLB'A-CT <0
H b, SRUEH T T ERw A e, =
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CLB 'Pj—cj,j=1,--- n, BIHIPHEAEEEL.
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CLB 'Pj—cj,j=1,--- n, BIHIPHEAEEEL.

% J& N HRFER 2T R

)
07 9 G g 0 1T 1L == © © ° AF BB = 61

T + A2 mt1Tmt1 + * ** + Q20T = bo

Tm + Am,m+1Tm+1 + -+ Amnln = bm

x; >0, j=1,---,n
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AL MIETT AT AR X K T8 1O 7T A

4
1 @imtl 0 AW o0 @i b
(Ab) = 1 ak’,m—l—l cee Qp Ak, bk?
1 Qmy,m+1 Aml Amn bm
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Hay # 0, WA FHAERE AT AR AT RE2Ri812R
JRATJ AR FAN [F) B

(07 7071[l]707"' 70)T'
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Hay # 0, WA FHAERE AT AR AT RE2Ri812R
JRATJ AR FAN [F) B

(07 7071[l]707"' 70)T'



FoF KA T %

ZhangxiaoweiQuestc.edu.cn

24.

B %

112

XIS P AR AR GRS ) &, R (Ab)AE N

(A'D) =

/
aqy

/
a1 m+1

Qk.m+1

m,m-+1
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XIS P AR AR GRS ) &, R (Ab)AE N

(A'D) =

/
aqy

/
a1 m+1

Qk.m+1

m,m-+1
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Hrh
Qg .
/ ] .
k;j — ) .] = 459 7”
Al
QAL
/ J _ . _
a; = ajj——=aj, t=1,-- m; i#k j=1,---,n
Qi
p = O
= —
Qg
by
/ .
b =b;——a;, i=1,--- . m; 1#k
Qg

(2-4-12)
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Horf
QA .
/I ] .
akj__7 J=4L4L-,Nn
Al
Q)i . . .
/ J . . _
aij:aij__aila Z:17"' , 15 Z#ka J _17 , T
Al
p = O
=
029
b
/
b =b;——a;, i=1,--- . m; 1#k
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R 27 Ak

2 P, Py 2 Py b
0 1 0 0 4
0 1 0 1 0 3
1 2 0 0 1 8
1 2 0 0 0 0
* 28 HBaifpR
2 P, Py P, Py b
1 0 1 0 0 4
0 1 0 1 0 3
0 -1 0 1 4
0 2 -1 0 0 -4
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R 27 Ak

2 P, Py 2 Py b
0 1 0 0 4
0 1 0 1 0 3
1 2 0 0 1 8
1 2 0 0 0 0
* 28 HBaifpR
2 P, Py P, Py b
1 0 1 0 0 4
0 1 0 1 0 3
0 -1 0 1 4
0 2 -1 0 0 -4
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*£29 maigk

Py Py P; P, Ps b
1 0 1 0 0 4
0 0 3 1 —= 1
0 1 —3 0 3 2
0 0 0 0 -1 -8

§ 2.5 HIAEA{TRHNTEEL
X MR TEM ], AR DWIE A —Pmbr BALFERE,
B IR WIIa I AT, HX A LB 5 AN TSR 7
R
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XF T2 AR
min f(X) = 121 + cowo + - - - + cpxy
s.t.
a1121 + a2 + - -+ + a1y, = by
a171 + AT + - -+ + a2, T, = bo (2-5-20)

Am1T1 + A2 + -+ + ATy = bm

%ZO,j:LZ~wn
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R E T 143

el
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2.5.1 FAMELE

ming(Y)=vyi+y2+ -+ Ynm
s.t.
Y1 + a1 + ajpry + -+ ap®y, = by

Yo + 2121 + Q22T + - - - + A2, Ty = by

Ym + Am1x1 + 2T + - -+ Qpp Ty = bm

%207 x]ZOa Z.:1727"'7m7 j:1727"'7n
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N LA & X R Fld; = (0,---,0,13,0,---,0)T, i =
1,2,--- mMMANLHE. I = (d,dy, - ,d,) NS
fo YO = (by, by, -, b)) T ARIIRFE WTAT AR

MYV ke, IR MEMRI(2-5-20) i Bis s, HETESE
PR g I, R LA T AT AR SR AN T R i T AT AR
I .

FH PR AEFVESR AR 2R M R (2-5-21) IR AL AR, WAk m — 5K B
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RN
i

/
21

/ / / /
lm Q1p v ay, b
/ / / /
om Q91 ot Ay, by
/ / / /
dmm aml amn b
/! / / *
Om 01 Un g
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AR N

/ / /
1 - m 11
/ / /
21 om 91

/ / /
d. - d  a

mm

/! /! /
0'1 50 o Om 0-1

=, g —Z?lly;<°
PRSI 12

N
Vi

(1) g*>0
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R AT R . XA, HRMKAE TITHEX" =
(21, ,xn)T, Ayl — (0,---,0,21, - wﬂ)?ﬁjﬁ%éﬁﬁﬂ
R (2-5-21) Al 4T/, Ho(Y?) =0 < g%




FoF KA T % N _ N
Zhangxiaowei@uestc.e/du.cn 2.5. #] ﬁé%—'ﬂ—ﬁ %@ E]/‘] % /%f% 147

ERRI G AT AR . X2AE N, HIEMETITHX =
(z1,- - ,2)T, 2Y? = (0,---,0,21, -, 2,) 5t & 2% MM
%(2-5-21) 47k, Hg(Y?) =0 < g%

(2) ¢"=0

WXV =1 ~m,y; =0,
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ERRI G AT AR . X2AE N, HIEMETITHX =
(z1,- - ,2)T, 2Y? = (0,---,0,21, -, 2,) 5t & 2% MM
%Il(2-5-21) AT ATHE, Hg(Y?) =0 < g%

(2) ¢"=0

MIATVe =1 ~m,y; = 0,
(D) BB ELr, i =1~nH, WERAITHETE RN
IHIGR I T AT A -
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BRI BT A7 . XN, & RMRIAE AT RXC =
(21, 20)Ts RY? = (0,--,0,21,- -, ) B R R 1 A
%Il(2-5-21) AT ATHE, Hg(Y?) =0 < g%

(2) g* =0

MXFYi =1 ~ m,y; = 0,

(1) FEABESr, i=1~nF, WA ERL
[RIHTAEFE AT AT A

(ID) BEBEAEEL, i =1 ~n¥, iy 7558 &34
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2, WHO=y, =0b,, WK, BEDMLRFAMH

Zd y@+Zak]x] = 0.
j=1

oa;; =0,Yj=1~n, WHy =0,Vi=1~mi[kl, LK
ERBIN0 =0, BIEEMKI2-5-21 7] 41 B, WahRAE
FA B IR T ko
o d RENE, Way #0, WLhay,J9¥sexi G — ok al
WRAEMILIZH, PoiEE, y iR ER N LR,
XK, Tikay,EH, BRI NETC.
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=, WHO =y, =0, BB, FBENLREMN
Z diyi + Z ay;r; = 0.
i=1 j=1

e a;; =0,Yj=1~mn, Wiy =0,¥i =1~ miH, K
ERIRH0 = 0, BRFERKI2-5-21 7] edw 15, tHEiRTE
B B TR R T g

o d RENE, Way #0, WLhay,J9¥sexi G — ok al
ERIEHFEBH, P, ylB TR NIEETE,

XBF, Tikal, B, HLAHANFTT.
EE: XHM, EFNRAERPATRESEIMGMNY, i €
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{1,---,m}, EWEBAI—ERETNITHE, PBorBELE
BB NXG?

4

Bl 2.22 (FkrEL PAEREK)
min f(X) = —x1 — 29
s.t.
T1+x9o+23+24=05
To+ T4 =2
1+ 209 +x34+ 204 =7

z; >0, j=1,2,3,4
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& VRSB E R

min f(X) =y1 +v2 + y3
s.t.

Y1 +x1+22+T3+24=29

Yo + To + 14 = 2

Ys+ 21+ 200+ 23+ 204 =7

ylzoa 7’:172737 33]20, j:1727374
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& VRSB E R

min f(X) =y1 +v2 + y3
s.t.

Y1 +x1+22+T3+24=29

Yo + To + 14 = 2

Ys+ 21+ 200+ 23+ 204 =7

ylzoa 7’:172737 33]20, j:1727374
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& VRSB E R

min f(X) =y1 +v2 + y3
s.t.

Y1 +x1+22+T3+24=29

Yo + To + 14 = 2

Ys+ 21+ 200+ 23+ 204 =7

ylzoa 7’:172737 33]20, j:1727374
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* 210 Haipgx

dy dy ds Py Py Ps P, b
1 0 0 1 1 1 1 5
0] 1 0] 0] 1 0] 1 2
0] 0] 1 1 2 1 2 7
(0] (0] 0] 2 4 2 4 14
F 211 H4EE
i d d3 ! P, Py Py b
1 1 0 1 0 1 0 3
(0] 1 0] 0] 1 0 1 2
-1 -1 1 (0] 0] 0] 0 0
=) -2 0] (0] (0] 0 0 0

Hp R N(Py, Py, d3), Y =(0,0,0,3,2,0,0) 0 NEAME.
R X = (3,2,0,0)T AR AR M U65E v 47 . |



FoF KA T % N P N
Zhangxiaowei@uestc.e/du.cn 2.5. ;mﬁé\%—u‘\l— T%g%%/%ff 151

* 210 Haipgx

dy dy ds Py Py Ps P, b
1 0 0 1 1 1 1 5
0] 1 0] 0] 1 0] 1 2
0] 0] 1 1 2 1 2 7
(0] (0] 0] 2 4 2 4 14
F 211 H4EE
i d d3 ! P, Py Py b
1 1 0 1 0 1 0 3
(0] 1 0] 0] 1 0 1 2
-1 -1 1 (0] 0] 0] 0 0
=) -2 0] (0] (0] 0 0 0

Hp R N(Py, Py, d3), Y =(0,0,0,3,2,0,0) 0 NEAME.
R X = (3,2,0,0)T AR AR M U65E v 47 . |
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152

5l 2.23
min r; — I
s.t.
— X1+ 229+ 23 < 2
—4x1 +4x9 —x3 =4
r1 —x3 =20

2;>0,i=1~ 3.
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153

& SIANNTLARTs, xe, MGEHBIZAERL
min rs + Tg
s.t.
— 21+ 23+ T3+ x4 = 2
—4x1+4x9 —x3+ 25 =4
r1— 23+ x5=0

2; >0,i=1~6.
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& SIANNTLARTs, xe, MGEHBIZAERL
min s -+ Tg
s.t.
— 21+ 209+ 23+ 14 = 2
—4x1+4x9 —x3+ 25 =4
r1— 23+ x5=0
xi > 0,0 =1~6.
FHFrE

F BT SKARAS
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& SIANNTLARTs, xe, MGEHBIZAERL
min s -+ Tg
s.t.
— 21+ 209+ 23+ 14 = 2
—4x1+4x9 —x3+ 25 =4
r1— 23+ x5=0
xi > 0,0 =1~6.
FHFrE

F BT SKARAS
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* 212 H4AiEER

2 P, Ps 2 ds dg b
B 1 1 0 0 2
-4 4 -1 0 1 0 4
1 0 1 0 0 1 0
-3 4 -2 0 0 0 4

-1/2 1 1/2 1/2 0 0 1
-2 0 -3 -2 1 0 0

0 il 0 0 1 0
-1 0 -4 -2 0 0 0

MANNTARE s, voedbE, PrUANizE .
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* 212 H4AiEER

2 P, Ps 2 ds dg b
B 1 1 0 0 2
-4 4 -1 0 1 0 4
1 0 1 0 0 1 0
-3 4 -2 0 0 0 4

-1/2 1 1/2 1/2 0 0 1
-2 0 -3 -2 1 0 0

0 il 0 0 1 0
-1 0 -4 -2 0 0 0

MANNTARE s, voedbE, PrUANizE .
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Py Py Ps Py ds dg b
0 1 0 1/2 0 1/2 1
0 0 -2 1 2 0
1 0 -1 0 0 1 0
0 1 0 1/2 0 1/2 1
0 0 1 2/5 -1/5 -2/5 0
1 0 0 2/5 -1/5 3/5 0

fte — N EIL

5 B

Py Py Ps Py b
0 1 0 1/2 1
0 0 1 2/5 0
1 0 0 2/5 0
0 0 0 -1/10 -1
Frbh, X* = (0,1,007, f(X*) = -1,
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Py Py Ps Py ds dg b
0 1 0 1/2 0 1/2 1
0 0 -2 1 2 0
1 0 -1 0 0 1 0
0 1 0 1/2 0 1/2 1
0 0 1 2/5 -1/5 -2/5 0
1 0 0 2/5 -1/5 3/5 0

fte — N EIL

5 B

Py Py Ps Py b
0 1 0 1/2 1
0 0 1 2/5 0
1 0 0 2/5 0
0 0 0 -1/10 -1
Frbh, X* = (0,1,007, f(X*) = -1,
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2.5.2 KM%

FHGEARMBITEN T, WAl K KMiZ%.

BEARBE: FEARFPIEINATEZEX, = (y1, - ,ym)’ > F
i 7E H AR R B ES M el X, 1XFF, fEmtiib B brekL
RS, SEffANTAEX, B, XHe =(1,---,1),
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2.5.2 KM%

FIGEFEAR T BTG, WAl R H KM%
REABME: ELRFIEMANLTEX, = (y1,- - ,ym)’ > [
i E B bR B b0 B3 miMeT X, IXFE, fERATAL B bRk %L
RS, SEffANTAEX, B, XHe =(1,---,1),
min CTX + Me!' X,
s.t.
(2-5-22)
AX +X,=0b

X >0,X,>0.
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AR SR A E LR (2-5-22),  H 5ROy
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H AT R AR 2R (2-5-22), H AR N
(1)%k 1 #H R(2-5-22)F & 1L (X, X)), HX, = 0,
D) X * g Jo 20 A R P B A e+
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AR R R &R (2-5-22), HA5 RN

(1)%k 1 #H R(2-5-22)F & 1L (X, X)), HX, = 0,
) X g Jor 25 1 K ) B AT A+

(2)%k 1 B R(2-5-22)F & 1L (X, X)), HX, # 0,
Ble’ X, > 0, RN MRITE AT R
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AR R R &R (2-5-22), HA5 RN

(1)%k 1 #H R(2-5-22)F & 1L (X, X)), HX, = 0,
) X g Jor 25 1 K ) B AT A+

(2)%k 1 B R(2-5-22)F & 1L (X, X)), HX, # 0,
Ble’ X, > 0, RN MRITE AT R
WERR 2 4 PE LRI ATAT ARX, (X, 0)T 2 28 14 K1) (2-5-
22) AT AT fige, T,

f(X,00") =C"X + Me'0=C" X,
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FIX* X)) =CT X"+ Me' X,
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X" X)) =CT X"+ Me' X,

(3) 2k 1t FL K (2-5-22) o B A0 i, WU R MR K1 TGl o CRIEPA
% )
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X" X)) =CT X"+ Me' X,

(3) 2k 1t FL K (2-5-22) o B A0 i, WU R MR K1 TGl o CRIEPA
% )
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5l 2.24
min i + o — 3x3
s.t.
T] — 2x9 + 23 < 11
201 +x9 — 43 > 3
T, — 23 =1

2;>0,i=1n~ 3.
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160

& A ubriER Ny
min 7 + 29 — 3x3 + M (x¢ + x7)
CRA
T —2r9+2x3+1x4 =11
201 + 19 —4x3 — x5 + 6 = 3
1 —2x3+ a7 =1
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P Py P Py Ps Fs Py b
1 -2 1 1 0 0 0 11
2 1 -4 0 B 1 0 3
0 = 0 0 0 1 1
3M-1 M-1 6M+3 0 -M 0 0 AM
0 5 3 1 0 0 B 10
0 0 0 -1 1 -2 1
1 0 -2 0 0 0 1 1
0 M-1 1 0 M 0 1-3M M+1
0 0 1 -2 2 -5 12
0 1 0 0 -1 1 -2 1
1 0 -2 0 0 0 1 1
0 0 1 0 il 1-M 1M 2
0 0 1 1/3 -2/3 2/3 -5/3 4
0 1 0 0 B 1 5 1
1 0 0 2/3 -4/3 4/3 -7/3 9
0 0 0 -1/3 -1/3 1/3-M -2/3-M| 7
Fﬁw\X* = (9,1,4)T’ f(X*) = _20 I



Bo% REAKTRAT R \
Zhangxiaowei@uestc.e/du.cn 2.6. EﬁéfE %7 /f Q/‘j E}(j& 162

§ 2.6 BRARZERILE

2.6.1 B HIEIL

b
R #2217, Bk EATATRE | | B, B > 0. 1E
0

Khrith S, ERBMUMAEI N, RABE - RIIAH
Mo MRMI1955%F Bealeds | BAETLIEAREKRMEHIBI T
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ERA

AR UOSREGE RS DR R MR I AR, A
WO HILIZH 5, FaifER I BMIae B aiiER. N 1%

3 1

' X)=— 15029 — — 6
min f( ) 4161 + ) 50333 + 014
L 60 ! + 924 <0
4331 L2 25333 Ty >
1 1
5%1 — 901’2 — %Ig + 3334 S 0
I3 < 1

z; >0, j=1234

%
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TEA LI, 19765 Blandi@& i 1 —Fh ] 5 5 AT HI Tk
(D A FI O IE AR LS, DL 2238 8 — 4
NREEEA . B

| = min{j|o; > 0}.
(2) ARSI FHE 2N ERE LR, WRHFEREE
B Mrm/ NI —afFNFETC. B

0 :m‘im{ﬁ

v a1

a;; > 0}7

b;
k = min {2‘0 = —, a; > O}.
v Q;l
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2.6.2 {EIEB4Z Ik

PRI (2-4-9), & BRI, N2 R S1EN
IXg+B 'NXy=B"'b.

BN = (Ppg.,---,P,), WB'N = (BPmH,---,
BlP@omﬁﬁﬁ%mﬁﬂiﬂﬁﬁqubq 3 7o
LN 1081 P T I B Py 2 P T — Ik
RIS, R R A

B 'P; = (d}, - ,d )"

ml
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TiE, Koot b EE:
T
(1) 0 =Cp — @3

(2) Xp :B—lb;
(3) B~ 'Py,

EIE 225 RALSHBEHELAERFITHEAB, N
awH EAAEARIAZHE, PTFHLAaER

B '=E,B "
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£,

1 _ an

Akl

ap—
1 _ Gk-1,l
Qal

. (2-6-23)
— G+l q
Al

— Oml 1
Akl

k7
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& IE B2l T T VEAR i
(1) f7figb, BB R A — AN R B 1
(2) BH=ERD, EHE ITASE5ERMSINEREH.
Bk 2.2 5 E F 4 H ik
$% 1 #HHEB!, r=CcLB .
ﬁ%2 i+§‘?'iaj:7er—cj, %ﬁﬁ%‘(%jki, EJ'J:L??J’AJ%T’TTI’*J’ZF/J
AR, T W35 %3,
j%% 3 [ = min{j|0j > 0}, T]’;QP-B_lPl = (CLU,-'- ,aml)T, %ﬁﬁﬁ
BagdEE, WRAXLRHLM. T 05 %L
T & 4 i@zmini{f—; ail>0}, k:mini{i‘ezs—;,au>0}o
TS5 FIEHFE.

Y% 6 +HEB '=EuB ', Xpo=B"'b, B' =B, #%
%l

pay
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5] 2.26

min —41’1 — 3132 — 6113
s.t.
3[151 + 25[}2 + 3563 S 30

21’1 -+ 2£L’2 + 3563 S 40

R SIS Ry o5, BHA IR A

min —41’1 — 31’2 — 61’3

ERA
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3561 an 2562 —|—3£C3 + T4 = 30

2561 + 2332 —|—3£C3 S 40

x; > 0,0=1, , D
XH,

32310 30
A: ’ b:

22301 40
%gﬁ:

10 . 10

B = (Py, Ps) = , (BY) = ,
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(B 'b=b, CL,=(0,0), m=CL(B")" =(0,0),

01 :7TP1—(31 =4, 0'2:7TP2—(32:3; 0'3:7TP3—63:6’

(BO)_1P1 = (3, 2)T, min {@ 401 _ 30

372 3’
Pl FE e Aan, #HEFINP, HEFIAP,.
[,
B 1/3 0 |
—2/3 1
(BY "= (P, P) ' = En(B) " = Eus
(BY™ b = Enb = (10,207, €L, = (-4,0), ® =

CT.(BY ' = (-4/3,0),
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02:%, o3 = 2, 04:—%,
N1p _ 2 2\7T
(BY) R=(3573)

min {10/(2/3) ,20/(2/3) } = 15,
FrLFEITC A, HIETINP, HEFIAP.

L
3/2 0
E12 = ’
—1 1
) . . 1/2 0
(B) ™ = (P, Bs) ' = Epa(BY) ' = EpEyy = :
1 1

(B)™'b = (15,107, CL, = (=3,0), @ = CL(BY) ™" =
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(—3/2 ,0),

173

01:—%, 0323’ 0'4:—%’
= T
(B2 'Ry =(3,0)",

FTAETC N a3, HFESINPs, HIESINP;.

FIY
2/3 0
Fi3 = ,
0 1
(BS)_l — (B, Py = E13(B2)_1 = FBisEplb;p =
1/3 0
—1 1

(B3 ™' = (10,10), C%, = (=6,0), 7 = CL(B3)~
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=X
01:—2’ 02:—1’ 04:_2’

AT LR X Y = (0,0,10)7, HARME F(X*) = —60. |



l

FEE B
ST — AN B IRY, BT S 2 X B A 28 14
k. X PR PE LRI B A R 2 IR AE B VI R
§ 3.1 X{BRIFMAVEL
3.1.1 ZFiolfn

B 3.1 XTI A—RATERHALSL URMF =5, XA
EFomyRELEA B, O, DO#MIRE®LEELE LRI, ©IE
LSRG LINE R ITHHINTTAY. CREIREGE—H
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ZhangxiaoweiQuestc.edu.cn

N T AR A 6 K K A T4 9 B M 12k, 8h, 16h, 12h. %
AT SBITRAT T, H4 75— F SllTRA3F
o [ it fT A Z KR, FARRAF R KA1 ?

£ 31 mIBK

F&\ &k | A B @ D
I 2 1 4 0
i 2 2 0 4

R Wy, xRS AL IR, WA BEAR
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il

s.t.

max f(X) = 21 + 3z,

201 + 229 < 12

x1 + 2w9 < 8 (3-1-1)
4dr; < 16

dze < 12

X1, T2 Z 0
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771, @ L] AN IX AN, TR X P b A
PR A FH SR WON AN T, J8 s oin 1 2% RSk A5 i KR -
T2 W8 — b 05 52 W] SR A B KAl 2

HFXAMINT, LT BRI 75 25 B8 g5 AR 7 B Y
T AT EN . Bk, EMRISATRERAS, (HAGEIKT 4™

Feanls TTFTaRAR BRI

a1V 7 S ) O O O 7707 RO 1 < s i
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Nwy, wy, wz, waTIG, ABAEXA ] @8 H) B AR N

min g( W) = 12w + 8wy + 16w + 12wy
s.t.
2wy + wy + 4wz > 2 (3-1-2)
2wy + 2ws + 4wy > 3
w; >0, j=1,---,4
Yming(W) > max f(X), MR EX 4L &
Pmin g(W) = max f(X), WF T RZHB MmN A0 REH
Plmin g( W) < max f(X) KIS .
EHEAPANRRIEA CHFRAD KB LR
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I3 7 2 K 1 B AR R Y BN XY = (4,2)T. W =
(3,1,0,0)7. XK £(X*) = g(W™) = 14.

F(X*) = T T RERBIT &R AR, T %
HERRLL TIRTR 5TRESR A H R RRIE . Tig( W) = 1458
T2 T3 18 2 FH SR X S0 T T 3 A S R . T2
kA TR AT BAEIC, D AR5 A, T ARFIE A T4
SI0.5T 78, BRORNEATAGI1TIEM, B b2 sh
I, 75 SRT A PR ST T 3B, (A AR 2 F % S5 7
JEE S BB R (0 — A R, KRR R fll
P TTAEAER — RS TR B, TRV TN,
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52T AT LA g3 A 3860 8 el B Y E O Al e SR BE R
I IR G P R SR P 5

3.1.2 MHERN

EM 3.2 MTFL&MEAK

s.t.
(P) (3-1-3)
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2 AR

(D) e 3B Z ALK, T (P)AR A BRAK .

max b! W
s.t.
ATwW < C

W >0

(3-1-4)
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2% PE ALK
max b? W
s.1.
(D) . (3-1-4)
A WS C
W >0

(D) e 3B Z ALK, T (P)AR A BRAK .

EIE 3.3 4o FHAMAX(D)AEHRAX, W &EM
X (P)#t 2 (D)8 318 & ALK

WERR 24K
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2% PE ALK
max b? W
s.1.
(D) . (3-1-4)
A WS C
W >0

(D) e 3B Z ALK, T (P)AR A BRAK .

EIE 3.3 4o FHAMAX(D)AEHRAX, W &EM
X (P)#t 2 (D)8 318 & ALK

UERR AR I



F=F AELMEAK N
Zhangxiaowei@uestc.edu.cn 3.1. Xj' 'fl% |"_J %ﬂ Q/‘]%% 'L'B

183

5 3.4 B KPEAK

min f(X) = 8x; + 62 + 33 + 64
s.t.

T1+ 2x9 + 14 > 3

31+ 2o+ 23+24 > 6

T3+ T4 > 2

z;>0,j=1,--- 4.

A9 J AR ALK o
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5 3.4 B KPEAK

min f(X) = 8x; + 62 + 33 + 64
s.t.

T1+ 2x9 + 14 > 3

31+ 2o+ 23+24 > 6

T3+ T4 > 2

z;>0,j=1,--- 4.

A9 J AR ALK o
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i

max g(W) = 3w; + 6ws + 2w;
CRA

wy + 3wy < 8

2w + wy < 6

wy + w3z < 3

w1+ we +wz <6

w; >0,j=1,---,3.
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i

max g(W) = 3w; + 6ws + 2w;
CRA

wy + 3wy < 8

2w + wy < 6

wy + w3z < 3

w1+ we +wz <6

w; >0,j=1,---,3.
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3.1.3 dEXFREN

Xt 2 AR

min CT X
s.t.
AX =0

X >0

(3-1-5)
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185

3.1.3 dEXFREN

X2 PR
min C* X
s.t.
(P")
AX =0b
X >0

FHNAX = bEEWNTF

AX > b,

(3-1-5)
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AX <b.
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AX <b.

(PRI AR

min CT X
s.t.
A b (3-1-6)
X >
—A —b
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AX <b.

(PRI AR

min CT X
s.t.
A b (3-1-6)
X >
—A —b
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FEXHRE ARy
T
| b w!
min
—b w?
s.t.
- AT
A w! (3-1-7)
<C
A W?
Wl
> ()
W2
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FEXHRE ARy
T
| b w!
min
—b w?
s.t.
- AT
A w! (3-1-7)
<C
A W?
Wl
> ()
W2
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LW = W' — W2, N(P)FIHEZ MR SRS B

(D)

min b7 W
s.t. (3-1-8)

ATW < C
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LW = W' — W2, N(P)FIHEZ MR SRS B

min b’ W
(D) s.t. (3-1-8)

ATW < C

5] 3.5 B &K EAX]

min f(X) = 81 + 622 + 323 + 624
Gelie

T1+ 209 +14 =3
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3r1+x9+ 23+ 24 =06

A9 25 A% & ALK
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3r1+x9+ 23+ 24 =06

A9 25 A% & ALK

max g(W) = 3wy + 6ws
S.t.
w1 + 3w2 S 8

2w1+w2§6
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w2§3
wy +wy <6

w; €R, j=1,2.
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w2§3
wy +wy <6

w; €R, j=1,2.

3.1.4 BEERA

xR E LM T ML, w] %3R3, 28 1 [ 0 U 2k 47 22
.
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w2§3
wy +wy <6

w; €R, j=1,2.

3.1.4 BEERA

xR E LM T ML, w] %3R3, 28 1 [ 0 U 2k 47 22
.
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191

*® 3.2 AL
SRR CAEFEERD | S ER RELRD
min max
Hprd R4k ) RS Ui IO
) RSFA A S T H br 24
L) R KA > A >
AR KA < A <
AR = BRI
AR > AR KA <
B < AR KA >
B ETLAK AR KA =




F=F AELMEAK N
Zhangxiaowei@uestc.edu.cn 3.1. Xj' 'fl% |"_J %ﬂ Q/‘]%% 'L'B

192

5 3.6 5 &AM

min f(X) = 8x; + 62 + 33 + 64
s.t.

T1+ 2x9 + 14 > 3

31+ 2o+ 23+24 <6

T3+ x4 = 2

z; >0,7=1,2;23<0,24 € R.

A9 J AR ALK o
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192

5 3.6 5 &AM

min f(X) = 8x; + 62 + 33 + 64
s.t.

T1+ 2x9 + 14 > 3

31+ 2o+ 23+24 <6

T3+ x4 = 2

z; >0,7=1,2;23<0,24 € R.

A9 J AR ALK o
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i

max g(W) = 3w, + 6wy + 2ws
s.t.

wi + 3wy < 8

21 + we < 6

wy + w3z > 3

w1 + we + wg = 6

wy > 0,we <0,w3 € R.
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i

max g(W) = 3w, + 6wy + 2ws
s.t.

wi + 3wy < 8

21 + we < 6

wy + w3z > 3

w1 + we + wg = 6

wy > 0,we <0,w3 € R.



F=F MMELEAX 3
ZhangxiaoweiQuestc.edu.cn 3.2. XﬂL /TI% /% EE 194

§ 3.2 M{BHEME

AT 2 R FR T s B HE . A R 1) 45 18 1T DL ) 1) 4
J B AR AR XA AR AR 1) 7L



F=F MMELEAX 3
ZhangxiaoweiQuestc.edu.cn 3.2. XﬂL /TI% /% EE 194

§ 3.2 M{HEME

A% e R I A B e FE . A B 4518 T LR 5 [ 3
) BRI 2 A AR 7] R L

WRp = {X|AX > b,X > 0}E(P)K A 4T4; Rp =
{(W|ATW < C, W > 0}2 (D) A {74E.
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§ 3.2 M{HEME

A5 2% FE SRR R B e H . A B 45 18 T LR 5 F
) BRI 2 A AR 7] R L

WRp = {X|AX > b,X > 0}E(P)K A 4T4; Rp =
{(W|ATW < C, W > 0}2 (D) A {74E.

Efi 3.7 \V/XERP, W € Rp, ')A‘;%]—

C'X >bv'w.
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§ 3.2 M{HEME

A5 2% FE SRR R B e H . A B 45 18 T LR 5 F
) BRI 2 A AR 7] R L

WRp = {X|AX > b,X > 0}E(P)K A 4T4; Rp =
{(W|ATW < C, W > 0}2 (D) A {74E.

Efi 3.7 \V/XERP, W € Rp, ')A‘;%]—

C'X >bv'w.
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UERA

C'X >A"W)Y!X =wl(AX)> Wib=0b'W.
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UERA

C'X >A"W)Y!X =wl(AX)> Wib=0b'W.

I 3.8 KPEALRI(P)5 2 4B & P AR (D) AR A R A A4
7B 5 PR AN T AT R
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UERA

C'X >A"W)Y!X =wl(AX)> Wib=0b'W.

I 3.8 KPEALRI(P)5 2 4B & P AR (D) AR A R A A4
7B 5 PR AN T AT R

WERR M AR



F=F MMELEAX 3
ZhangxiaoweiQuestc.edu.cn 3.2. XﬂL /TI% /% EE 195

UERA

C'X >A"W)Y!X =wl(AX)> Wib=0b'W.
|
I 3.8 &MHXI(P)S I 3G & B (D)AR A & KA 49
R FRCAVERA T AT o
WERR AR BAR
Ao B E—"wEHM, XVX € Rp, W € Rp,

ACTX > v'w. HMKHWEBP)ER LA TR,
M(P)&RM AN, Wfmhm. FED)WA &K®
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UERA

C'X >A"W)Y!X =wl(AX)> Wib=0b'W.
|
I 3.8 &MHXI(P)S I 3G & B (D)AR A & KA 49
R FRCAVERA T AT o
WERR AR BAR
Ao B E—"wEHM, XVX € Rp, W € Rp,

ACTX > v'w. HMKHWEBP)ER LA TR,
M(P)&RM AN, Wfmhm. FED)WA &K®
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i 39 wEX € Rp, W € Rp, HCTX = b'W,
NX, WaHHZEP)S(D)#M R,
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i 39 wEX € Rp, W € Rp, HCTX = b'W,
NX, WaHHZEP)S(D)#M R,

EIE 3.10 FAMBAX(P)EASTBEBEAR(D)FH—AF
RAAE, W F—oH R, LRHALAF,
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i 39 wEX € Rp, W € Rp, HCTX = b'W,
NX, WaHHZEP)S(D)#M R,

EIE 3.10 FAMBAX(P)EASTBEBEAR(D)FH—AF
RAAE, W F—oH R, LRHALAF,

WERA AW (P) A RILME. SIANFIRZEY, KRR
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iy

X
min [CT 0T]
Y

s.t.
(3-2-9)
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7
X
min [CT 0T]
Y
s.t.
(3-2-9)
X
[A —I] =b
) 4
X, Y >0

WX R BT FREL R I — AN R R B FTAT AR, BAXS R
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Ryt LR, DU e e DI A2 4 ] 4 1 R

CLB'lA —I)<[Ct 0"
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Ryt LR, DU e e DI A2 4 ] 4 1 R

CLB'lA —I)<[Ct 0"

AW'=(Ccy;B T, N

(WA —I]<[C" 0]
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Ryt LR, DU e e DI A2 4 ] 4 1 R

CLB'lA —I)<[Ct 0"

AW'=(Ccy;B T, N

(WA —I]<[C" 0]

B, WOR (D) TR
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Ryt LR, DU e e DI A2 4 ] 4 1 R

CLB'lA —I)<[Ct 0"
AW'=(Ccy;BHT,
(WA —11<[C 0]

B, WOR (D) TR
4

v wl=bv'(CcEB Y =CLB'b=CLXx% = CTX"
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Ryt LR, DU e e DI A2 4 ] 4 1 R

CLB'lA —I)<[Ct 0"
AW'=(Ccy;BHT,
(WHTA —T11<[Cct 0.

B, WOR (D) TR
4

v wl=bv'(CcEB Y =CLB'b=CLXx% = CTX"

WAL EH HE VR RN i AL
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Ryt LR, DU e e DI A2 4 ] 4 1 R

CLB'lA —I)<[Ct 0"
AW'=(Ccy;BHT,
(WHTA —T11<[Cct 0.

B, WOR (D) TR
4

v wl=bv'(CcEB Y =CLB'b=CLXx% = CTX"

WAL EH HE VR RN i AL I
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M B e B AE SR E,
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M B e B AE SR E,

XFF R (P)SI AR R By, l =1, ,m, EEAERN
PRI R ERAE IR (P), SR JE X AT AR AR, Hailh
PEARIER, /FRRARALEL. Kt AB, W5 AK
T AR AR B A B

On+l = C%B_lpn—l—l — Cn+l,s | = 1727 T, M.
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M B e B AE SR E,

XFF R (P)SI AR R By, l =1, ,m, EEAERN
PRI R ERAE IR (P), SR JE X AT AR AR, Hailh
PEARIER, /FRRARALEL. Kt AB, W5 AK
T AR AR B A B

On+l = C%B_lpn—l—l — Cn+l,s | = 1727 T, M.

Hr, & 51 N &, MMy = 0. MP,y =
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[0,-++,0,=1p,0,---,0]Tc FrLA

onp1= CEB 'P, = —(C5BY), =—-(C5B Y.
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200

[07 707_1[”707"' 7O]T° Fﬁu

ops1=CEB P, = —(C5B™), = —(CLB™)

Y wo = (19, - - - 7%)’... ,ygl)ng

ylo = _(C%B_l)ilr = = In+ti:

T
l -
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[07 707_1[”707"' 7O]T° Fﬁu

ops1=CEB P, = —(C5B™), = —(CLB™)

REE[ WO = (y?, 7?/?,"' ’ygn)T%D
ylo = _(C%B_l)ilr = = In+ti:

2l

T
l -
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200

[07 707_1[”707"' 7O]T° Fﬁu

ops1=CEB P, = —(C5B™), = —(CLB™)

REE[ WO = (y?, 7?/?,"' ’ygn)T%D
ylo = _(C%B_l)ilr = = In+ti:

2l

T
l -
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5] 3.11 KEMEAX

max 2r1 + 3x9
s.t.

211 + 229 < 12

1+ 219 < 8

dr; < 16

4dry < 12

2;>0,j=1n~2

A 3 AR L P LR B AR
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5] 3.11 KEMEAX

max 2r1 + 3x9
s.t.

211 + 229 < 12

1+ 219 < 8

dr; < 16

4dry < 12

2;>0,j=1n~2

A 3 AR L P LR B AR
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R XHBELAERRY

min 12wy + 8ws + 16ws + 12wy
CRA

2wi + we + 4wz > 2

2wy + 2wy + 4wy > 3
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R XHBELAERRY

min 12wy + 8ws + 16ws + 12wy
CRA

2wi + we + 4wz > 2

2wy + 2wy + 4wy > 3

R SR 2 A R A bt 2

min —2x; — 329
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s.t.
201 + 219 + 23 < 12
T+ 209 + +x4 < 8
dry + x5 < 16
4oy + xg < 12

z;>0,j=1~6.
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s.t.
201 + 219 + 23 < 12
1+ 209 + x4 < 8
dry + x5 < 16
4oy + xg < 12

z;>0,j=1~6.

FI A TR g, Wt Jm — A AR i h (3R3.3).
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s.t.
201 + 219 + 23 < 12
1+ 209 + x4 < 8
dry + x5 < 16
4oy + xg < 12

z;>0,j=1~6.

FI A TR g, Wt Jm — A AR i h (3R3.3).
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s.t.
201 + 219 + 23 < 12
T+ 209 + +x4 < 8
dry + x5 < 16
4oy + xg < 12

z;>0,j=1~6.

FI A TR g, Wt Jm — A AR i h (3R3.3).
B R £ Tk R I B N X = (4,2)7,
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s.t.
201 + 219 + 23 < 12
T+ 209 + +x4 < 8
dry + x5 < 16
4oy + xg < 12

z;>0,j=1~6.

FI A TR g, Wt Jm — A AR i h (3R3.3).
B R e v R R R B LR X = (4,2)7, B oy =
—1/2, O4 — -1, 05 — 0, O — 0,
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s.t.
201 + 219 + 23 < 12
T+ 209 + +x4 < 8
dry + x5 < 16
4oy + xg < 12

z;>0,j=1~6.

FI A TR g, Wt Jm — A AR i h (3R3.3).
e A R R B) & LAE NX = (4,2), X Noy =
—1/2, o4 = =1, 05 = 0, o6 = 0, Fr LLXH A5 Ze 4 0l 1
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® 33 BAER
Py Py Ps Py Ps Py b
0 0 2 -4 0 1 4
1 0 1 -1 0 (0] 4
0 0 -4 4 1 0 0
0 1 -1/2 1 0 0 2
0 0 -1/2 1 0 0 “14
=] N A
AR AW = (1/2,1,0,0)1, |

(1) P PRERIERAT i CRIAT AR
(2) WA TSR CErl AT

(3) —ATCHATME, — DA AT, {HH be R A A]
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T8 B
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TSR LT
I 3.12 (MMRENHNtEE) = X5WH %

R (P)5(D)# 7T 47, MX5 W 5l &(P)5 (D)4 & #

RO FMHA
(ATW -C)'X =0

(3-2-10)
WT(AX —b)=0
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T8 BT S
IR 3.12 (MIMEANRHEE) EXE5WH 7

R(P)5 (D)% 7T 47 &, WXE5EW%5 A Z(P)5(D)# & %
RO FMHA
(ATW -C)'X =0

(3-2-10)
WT(AX —b)=0

MERH 7840k Mk E3-2-10578CTX = b W,
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T8 BT S
IR 3.12 (MIMEANRHEE) EXE5WH 7

R(P)5 (D)% 7T 47 &, WXE5EW%5 A Z(P)5(D)# & %
RO FMHA
(ATW -C)'X =0

(3-2-10)
WT(AX —b)=0

MERH 7840k Mk E3-2-10578CTX = b W,
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WEME: BONX, WRAATHE, BT

WTAX > Wib=0b'W,

WIAX =XTATW<X"C=0C"X.
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206

WEME: BONX, WRAATHE, BT

wiaAx > wib=bv'W,

WIAX =XTATW<X"C=0C"X.

Fir A
C'X =bv"'W.
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206

WEME: BONX, WRAATHE, BT

wiaAx > wib=bv'W,

WIAX =XTATW<X"C=0C"X.

Fir A
C'X =bv"'W.

Al 0t
wiaAx =c'Xx,
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XT'ATwW =b"W.
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XT'ATwW =b"W.

A AR ARIAT, MP;ER45. |

(A"W -C)Y'X=(W'A-CcHX =0
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XT'ATwW =b"W.

A AR ARIAT, MP;ER45. |

(A"W -C)Y'X=(W'A-CcHX =0
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ES Yl

CEj:O, v f WTPj—Cj<O

W'P;—c;=0, if z;>0
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i
z; =0, if WIP,—¢c. <0
’ T (3-2-11)
W'P;—c;=0, if z;>0
[F A
yi:O, Zf A@X—bl>0

A;X —b; =0, if y; >0
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Al
z; =0, if WIP,—¢c. <0
’ T (3-2-11)
W'P;—c;=0, if z;>0
EpLi¥s)
yi:O, Zf A@X—bl>0
(3-2-12)
AX —b =0, if y; >0
IRt 5 PR 3. 12284 T
EI2 3.13 (MIMEANREE) FX5WH il

R(P)5 (D) 7T 47 2, WX5WH 5 &(P)5 (D)t & #
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fRa B F MR

y; =0, i=1~m, if A, X —0b;>0
(3-2-13)

v;=0, j=1~n, if WIP;—c;<0
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fRa B F MR

y; =0, i=1~m, if A, X —0b;>0
(3-2-13)

v;=0, j=1~n, if WIP;—c;<0

RS LR > 0, y; > OMAERARGEM:, IBAXHEL
PRI BI2(m 4 n) AR Z BN R XTI R AR
EX 3.14 (FHBAKR) AX > bihy > 0k h — 334184
*; WTPj S Cj—lEJZL“j Z O‘@Jﬁ:i]"sd—gj—’fl%éﬁ*o

EX 3.15 (B BRAR) Lo R KA X 89 F — A~ 1AL A AT
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BRENGRBRF T, HAIANYREZLE; T RAAR
o8

EIR 3.16 & (P)5(D)#A A TTATME, NAZY REG3TH L R A
R
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ERENGRBRF ST, AARIANYREZLEE; TUHAAR
a9

EIE 3.16 X(P)5(D)ARA TATRE, NAXLHRAGITARL R £
B R,

I 3.17 (EMNMREXNHMRHEE) s X5H5WH bl
R(PY5(D) T 47 M, MNX5W4H % Z(P)5(D)# &
RAG 69 T R

(ATW - C)'X =0. (3-2-14)
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5] 3.18 4 & MK

max f(X) = 3x1 + 429 + z3
s.t.

r1+ 229 + 23 < 10

201 + 229 + 23 < 16

z; >0,j=1,23

R EX = (6,2,0)7, KABAR] G RAEMBY ™,
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5] 3.18 4 & MK

max f(X) = 3x1 + 429 + z3
s.t.

r1+ 229 + 23 < 10

201 + 229 + 23 < 16

z; >0,j=1,23

R EX = (6,2,0)7, KABAR] G RAEMBY ™,
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fE BRI Dy

min g(Y') = 10y; + 16y,
s.t.

Y1+ 2y > 3

291 + 2y0 > 4

Y1 +y2 > 1
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fE BRI Dy

min g(Y') = 10y; + 16y,
s.t.

Y1 +2y2 >3

2y1 +2y2 > 4

Y1 +y2 > 1

NS 18 B 1 B AR Y = (yr,u5)t, Bl = 6 >
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0, x5 =2>0, HIMEES

yi +2y5; =3

2y + 2y5 =4
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0, x5 =2>0, HIMEES

yi +2y5; =3

2y + 2y5 =4
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0, x5 =2>0, HIMEES

Y1+ 2y =3 .

2y + 2y5 =4

BT A AR I e AR A oY ™ = (1,1), &AUE 26 I
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0, x5 =2>0, HIMEES

Y1+ 2y =3 .

2y + 2y5 =4

BT A AR I e AR A oY ™ = (1,1), &AUE 26 I
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§ 3.3 MERARSE
3.3.1 EAEBH
SR S5 PA T 2B,
min CTX
s.t.

AX =0

X >0
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max bl W

(D) s.t.
A'w < cC

EIE 3.19 RXA(P)WE—EAM, XMHETEB, W=
(CB Y, ZX5W5H » R(P)5(D)% T i1 #
NX5WaHAR(P)S (D)6 R,

AR W = (CpB )T RMAT1TfE, FiLlf

Al(cz,B Y <Cc=cCcsB'A-Cc'<o.



F=F AELMEAK

Dhemaseoma@mesie i, e 3.3. MEELAH 7k 216
B+ T AR B T U5 8o, = CLBT'P; — ¢ FTE,
U (P RIAEAR
X

VW =bv'(cLtB Y =CLB'b=CL5Xp=C"X.

==y I
F XA, EHAEES W = (CxB )T A(D) K]
ATIRSET

ENX 3.20 (EMMR. EME) X2 FE AR (P8 — 44
AR, EHXFRA 4 B %Ak E, W AKX A (P — A E 0
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o X Pt jw oy R ARAE A BN K.

WXOR—ANEN R, BREXOX N IENR, Mo =
CLB 'Pj—c; <0, RIW = (CEB T 2&(D)Mn4Tf#.
MIEMEX O R, FHRT—DEUNMFX, ERREEF,
FRX" H A ERRED, FRREW = (CpB )T
F(DHIATATHE (o < 0) o HFEATEMAEX ) 5 & 438 HE
s, XV SCOR (PR TR . Mo <0, BTBAX k2
I X o XA B2l I B A AR

A8 B AT 7 V0 T AR R S TR = A )

(1) HERIaEIE 5.
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(2) L. FHT A IENE,
(3) Z ke,
S SRy /I
B(PYA P14 IE W ARXC = (b, by, -+, b,) "5 1 46 1E N
®B =[PPy, - P, =1,
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(1) BLHTIEXHB AR ;

(Alb) =

(2) H%E ETCa:;

0

a1,m+1

Ak m+1

1 Ay m+-1

0 Om+1

ay -+ Qp bl
ag; -+ Qpp by
aml Amn bm
o - on fo
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Wb, <0, Playg NEolaItiz s, WHE
by,
/
bk‘ = a_
M . (3-3-15)
o =0i— g j=m+1,--.n
T ap

NT AL, >0, Hoy <0, anSife

ap; < 0
) (3—3—16)
g _ min{& arj < 0}

Ak aj
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/ by,
bl{?:_
Akl
b
/ . .
bi:bi__aila t=1,---,m; Z#k
agl
Qag; :
I J _
Cij——, .]_17"'7n
Akl
(08 . .
/ J
a’ij:a’ij_a Qjl 2217'°'7m7 Z#k7 j_l7
kl

(3-3-17)
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b = 2
p = -
Akl
br
/
V= bi— —ay, i=1,-,m; i£k
Al
Qe ;
/I ] e
ak:j - - 17 y
Qi
A . . .
/ J . . _
a/ij:afij__aila 2217“' y 115 Z#ka J _17 , TV
Al
(3-3-17)

SE(1) AT oy > OB E APy, FI7EP L H
Ftay; MAEMERATEES, ZIEHD < O E £ RAT
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Wk, BAERMNMTHSEEE T JCay. B, AR %R
W, MR AA S 44T’ .
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trk, BAEXAATHIER E JCar. Fk, $Aip2 iRy
W TT, X B AR R AT .
F(2) BN

o
fi=Jfo— a_;jlbk (3-3-18)

Firhoy < OB,
fi—f>0 (3-3-19)

RT3 4 K (PY) I U £ e BRSSO ORI, -t 3l 2 HL X
LML RLRI (D) FE R AT AW 19 H AR & BUED" W = CLB bk
KRR SN EEAEAT R, B ASHE B AR S A IR
A R B 7] R B P AR G i AR AT AE)
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trk, BAEXAATHIER E JCar. Fk, $Aip2 iRy
W TT, X B AR R AT .
F(2) BN

o
fi=Jfo— a_;jlbk (3-3-18)

Firhoy < OB,
fi—f>0 (3-3-19)

RT3 4 K (PY) I U £ e BRSSO ORI, -t 3l 2 HL X
LML RLRI (D) FE R AT AW 19 H AR & BUED" W = CLB bk
KRR SN EEAEAT R, B ASHE B AR S A IR
A R B 7] R B P AR G i AR AT AE)
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E(3) Hb <0, Higay >0, HILIKEFETEIT, XL
PERLI (P T AT A
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E3) #Hb <0, Higay >0, BILIRIEFFEIC, XKL
PRI (P TEPTAT -

E(4) R EBAER,, &b =0, WEMEMEI(P)H
pES (8
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E3) #Hb <0, Higay >0, BILIRIEFFEIC, XKL
PRI (P TEPTAT -
E(4) R EBAER,, &b =0, WEMEMEI(P)H
pES (8

3.3.2 H{EBPARE

WS
A:[P17P27"' 7Pn]7

|
~

B =[P;;,Pj,---,Pj,)]

b = (bla b27 T 7bm>T7
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CT — (017627 e ,Cn),
CJB; — (le,CjQ, T 7ij)7

O'j: C%Pj—CjSO.
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Bk 3.1 B2 ok
T 1 MR B AAE R A

P, P, .- P, b
0p 02 -+ Op fo
F® 2 £b>0, WYATENMALA RMLME, TN, K
k = min{i|b; < 0}.
Y, 3 Fap; >0,5=1~n, WEAX(PYATITH, TMiHETP
%5,
&E%z 4 “jiﬂ = min1<j<n {&‘CL]W' < 0}
&5 mmﬁim&%£(33n>ﬁﬂ%$%%i¢& B H
BB R A K, A KD,

P\
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) 3.21 A XHAB I 4b S KA T @ 69 & ALK

min f(X) = z1 + 229
s.T.

r1+ 219 > 4

r1 <9

3T1+x9 > 6

ZIZjZO, j:1N2.
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& ALY N R bR TERY

min f(X) = x1 + 22

s.t.
— T —2T9 + 13 = —4
1+ T4 =295
—3x1 — X9 + x5 = —6

z; >0, j=1~05.

BARXY = (0,0, 4,5, —6) T — A EMFE, NX"HKIFHK
TN IEN



F=F AELMEAK

ZhangxiaoweiQuestc.edu.cn 3.3. X"J' 'Tl% ?— éda }5 ﬁ ff 228
(1) WIEXHHEALEER
* 3.4 XHfmaipR
Py P, P; Py P b
|-1] ) 1 0 0 -4
1 0 0 1 0 5
-3 1 0 0 1 6
-1 -7 0 0 0 0
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228
(1) YHaxH i paipR.
® 34 NHALAEER
Py P, P; Py P b
—1 ) 1 0 0 -4
1 0 0 1 0 5
=3 -1 0 0 1 -6
-1 -7 0 0 0 0
(2) Ij1 = T3 = —4, Tjo = T4 = 5, T3 = Ty = 0, ] =

min{jl,jg} =3, k=1,



F=F MMELEAX . PPN
ZhangxiaoweiQuestc.edu.cn 3.3. X"J' 'Tl% ?— éda }f} Vi ff 228

(1) YHEXHERAEER:

® 34 XEBAiER

P P, Py Py Ps b
=1 -2 1 0 0 -4
1 0 0 1 0 5
-3 -1 0 0 1 -6
-1 -2 0 0 0 0
(2) Ij1 = T3 = —4, Tjo = T4 = 5, T3 = Ty = 0, ] =

min{jl,jg} =3, k=1,

(3) g =min{=3,=5} =1, I =min{l,2} =1
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228
(1) YHaxH i paipR.
® 34 NHALAEER
Py P, P; Py P b
—1 ) 1 0 0 -4
1 0 0 1 0 5
=3 -1 0 0 1 -6
-1 -7 0 0 0 0
(2) Ij1 = T3 = —4, Tjo = T4 = 5, T3 = Ty = 0, ] =

min{jl,jg} =3, k=1,

(3) g =min{=3,=5} =1, I =min{l,2} =1
(4 Lhapn AETON ERMIEIEF, 15— XA
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k.
* 3.5 XHEHBAER

Py P P Py Ps b

1 % -1 (0] (0] 4

0 -2 1 1 0 1

0 ) -3 0 1 6

0 -1 (0] (0] 4
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k.
* 3.5 XHEHBAER

Py P P Py Ps b

1 % -1 (0] (0] 4

0 2 1 1 0 1

0 ) -3 0 1 6

0 0 -1 (0] (0] 4

XEb > 0, FrPAMENIEN XS = (4,0,0,1,6) & m AL
fii, I ERRI s X = (4,0)7, |
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§ 3.4 XHBLMHMXIBSA

3.4.1 FBRALAENN A

FEMPRRIDAZ S, FIRTE SEhF o 5 5 5] .4
Foidk, B, W T LRSS, %18 TR A LA
ﬁ“@o
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(1) WRE MR EA S H
min CT X
S.t.
(3-4-20)
AX > b
X >0

HerC >0,
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FINHRZEY, FHALAEN

min CTX
s.t.
(3-4-21)
~AX +Y=-b
X>0, Y>0
WYFTEMS NEB = (I), BFC >0, C5 =0, At
LlctB1'A-Cc'=-Cc"<0. T/

Y =—b (3-4-22)

Htie — A L
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(2) QR R BT T A~ 2R

min CT X
s.t.
(P")
AX =b!
X >0
min CT X
s.t.
(P?)
AX =b?

X >0
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X R FH BR Ak sk (PH IR EB, T2C3B A -
ct’ < 0, WUBRPHH IE N F, H MM HE AR
fiRe X O R (P?) I IE ) i

e 22 AN B AR A T 2 2 PRI R A&

(3) R EREE MR

min CT X
s.t.
(3-4-23)
AX =0

X >0
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W B = (Pj1, Pjo, -+, Pjy), ¥ TR ERE L]

min CTX
s.t.
AX =b (3-4-24)
a' X <d (—MHMAE)
X >0

;H\:EPaT — ((Il,CLQ,' o 7a’n)’ d%ﬁiﬁ"



F=F AELEAX 5 S .
Zhajgxiaowei@uestc.edu.cn 3.4. Xj» 'fl% éi lré %}IE 35'] E/‘j Sz )ﬂ 236

X

Py, Py --- P, 0O
p=| " " / (3-4-25)

ajl a/j2 Cljm 1
e F R L, AR N AR J A i i 2 L U A
XAy RIS
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&B — [bij]mxm’ )H\IJ

big -+ by O

|B'| = — |B| # 0.

a1 - Qjm 1

T B WAE AL (3-4-25) 1 — AN (R In— 4
AT ED .
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MACE AR (3-4-25 ) I LR A
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T2
A 0
(Cg,0)B"! —(C",0)
al 1
Bt 0 A 0
_(C£70) _(CTao)
—G%B_l 1 al 1
B 'A 0
= (Cp,0) —(CT,0)
—abB'A+a’ 1
= (C3B'A,0)—(C",0)
= (C3B'A-C",0)
< 0.
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3.4.2 EZFMNE

Uik % 1 i B (13,1,
(L)B -5 0 ¥ 57 5 LR 85 i i — o R
P, BRI AEE B — AT
() THrks BB Ml A AR o 7= i M S R A 1L
s
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3.4.2 EZFMNE

Uik % 1 i B (13,1,
(L)B -5 0 ¥ 57 5 LR 85 i i — o R
P, BRI AEE B — AT
() THrks BB Ml A AR o 7= i M S R A 1L
s
(3) 2 BRI T 5 A 5 T TR i, foll T %S iy
BRI, BT, LA TR — L 2
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3.4.2 EZFMNE

Uik % 1 i B (13,1,
(L)B -5 0 ¥ 57 5 LR 85 i i — o R
P, BRI AEE B — AT
() THrks BB Ml A AR o 7= i M S R A 1L
s
(3) 2 BRI T 5 A 5 T TR i, foll T %S iy
BRI, BT, LA TR — L 2
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(4) K
oI W
(% )yt izlem, (3-4-26)

B By o] CLE VL B3 in— AN A2 i H AR R B & . RIUL R
T ST — Pl bR AN 4 (FF R4S B S AR A B 0 T, 380
RS TR T RE SRS = i AR 5
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(4) K
oI W
(% )yt izlem, (3-4-26)

Fit Ay o] AR AR ARSG N — AN FRALIN B bR sk B &2 . Btk
TN R — P bR s (72 B2 U5 A5 B B AR A I I 00 T, 390
B AL BEIR T RERAR T A

(5)Hfa st e 31T, #HIEMHRFE ARG R R, WZpp 5
R T NE, EEMTIENEZFNEANE, WZ 3%
JRAEA = DA THFE B EE
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(4) K
oI W
(% )yt izlem, (3-4-26)

Fit Ay o] AR AR ARSG N — AN FRALIN B bR sk B &2 . Btk
TN R — P bR s (72 B2 U5 A5 B B AR A I I 00 T, 390
B AL BEIR T RERAR T A

(5)Hfa st e 31T, #HIEMHRFE ARG R R, WZpp 5
R T NE, EEMTIENEZFNEANE, WZ 3%
JRAEA = DA THFE B EE
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(6) M

0j = Cp(B")'P; — ¢
= (W' P — ¢ (3-4-27)
— Zaijy;—cj, j=1~n.
=1
KH, BT B SO HE), S ayy R —
A BT FRY 55 0 7 i P T R B M B VR B B2 T A S A (B

JEAS) o BT R dil R K T R AR, R ZE =12 M i A1
A, A5 A E At



ENE ZRARFMLITHELGE

TE S b ) U BCA AR R T, AR 22 2 TR 2 AR AR ] A, i
SRIFAEAE ] R S5 N I SR A — R VN LIR R A T AR S R
B e im il e R, TR N AL & iR B A i)
e AR LR E LA ] R it o
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§ 4.1 THXREXL

4 ]- ]- Ej:ll_.\lb\

2 58 ]

min f(X). (4-1-1)

(1) S 7 52 B b B850 (X0 B /N 51— A ) 46 1 3
HXY, k=0,

(2) SR 4R R — 5 U 2 A — AN R 77 7 P

(3) PR H7 ) PR SR A T — AR XL, BT 2

Xk tPF t>0.
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FHE A AX T = X4 P, R (X < £(XF),
Horpt, MR

(4) T AL X, Bk =k +1, ¥(1).
E:

(o) F& & BN, — = E— MU S, H IS
IR IR 2 20 (4-1-1) i/ s X, B

lim X = X* or Jim | X" — X*|| =o. (4-1-2)
— 0

k—o00
LIPS/ E2D, G
(i) B0 AR AR — 3 0 45 B o M B, T
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o

(sed)FEIEAH, — BBk ,

| |
i
WH
=
b

N FESER R A

Bk 4.1 THRHES
F& 1 aBEmEEX?, BL=0,.

T’ 2 BEMAANAZ P, #EFV(XHTPF <0.

TR 3 EMANAZL, 1£FF(X"+6.P) < F(XF)s

Y%k 4 A HEXM = XF 4, PR,

% 5 FRXMRFH AL L AN, EFH LMK
d XL (XM, B BN EBE=k+1, #FK2,
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4.1.2 —#HEEH
) K e DK R Ft, 7 RIE B[4S
J(X + . PY) = min f(X* +tP") (4-1-3)
izﬂj" tkﬁkﬁ%/fjtﬁ&o
SR —JCRR AL
o(t) = f(X* +tPF) (4-1-4)

e FAERIERRN — R R B R R .
AR
(1) TENFETT R R R
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(2) —TC BB I RIZA XS B 5
B FEER.
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(2) — JCRR A I SRIEAR T 25 5
el TFEER,

EI 41 RfFX)BEAELORTH, 2% FT™P,
N/ (t) = V(XF + P PF,

UERR AR, I

EHE 42 BFAX)EH & S0 h $ R, RAXHH =
min; f(X*+tP%), MV XFHHTPF =0,

WERR TR, I
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4.1.3 WSLHRE

EN 4.3 (BSB) & 57X s T X, 25 EF
p>0, L, ko, RFBEAEAkTT4T Xk

| X — X < L)X - X (4-1-5)

) AR { X R A pBiolk s
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4.1.3 WSLHRE

EN 4.3 (BSB) & 57X s T X, 25 EF
p>0, L, ko, RFBEAEAkTT4T Xk

| X — X < L)X - X (4-1-5)

) AR { X R A pBiolk s

ENX 4.4 (MBS EAFIX D TMRX*, EEET
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ko, L, 0€(0,1), BFBEAEAL 46T Xk 2 :

| XF X < L* (4-1-6)

R A5 { XF) A bl 8
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ko, L, 0€(0,1), BFBEAEAL 46T Xk 2 :

| XF X < L* (4-1-6)

R A5 { XF) A bl 8

EX 4.5 (B&MWS) & 5 7 { X plsk F X, # 4+
B >0, AHLEL >0, FHFLEAEALFFIET XR L.

I X5 = X7 < B X" - X7 (4-1-7)

R A { X4} 9 48 25 P 8
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EX 4.6 (WSURE) #AI{ X PkeTRX", %
. HXk+1 . X*H
= B. 4-1-8
e XX —
Mo < B < 18F, #R{X"}HB& MM B =08, HR{X"H
AL B =18, AR{XF}H R &M
b.
Xk‘—l—l . X'*
im | H = f < 400 (4-1-9)

11m
e [ XF = X
AR XF} Hpolcst, X Ep > 1.
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EX 4.6 (WSURE) #AI{ X PkeTRX", %
. HXk+1 . X*H
= B. 4-1-8
e XX —
Mo < B < 18F, #R{X"}HB& MM B =08, HR{X"H
AL B =18, AR{XF}H R &M
b.
Xk‘—l—l . X'*
im | H = f < 400 (4-1-9)

11m
e [ XF = X
AR XF} Hpolcst, X Ep > 1.
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E(L) phrdlest, MXYg < p, A gHrIss;
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E(L) phrdkesl, NXVe < p, A gHTIEL:
E(2) LMEE RGN SR BTSSR AR
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E(L) phrdkesl, NXVe < p, A gHTIEL:
E(2) LMEE RGN SR BTSSR AR
E(3) p> 1, pHrilsun LIRS




FWE RARFMMAH T
Zhangxiaowei@uestc.edu.cn 4.1. —F F%J%’f&;%jff 252

E(L) phrdkesl, NXVe < p, A gHTIEL:
E(2) Ll S IREMEWRSIAR & — B, ez A
E(3) p>1, pBriltsun B

E(4) HEEVEWSA—Ep > 1.
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SE() pMrillcsl, MItve < p, A Mk

E(2) NS RANEISE R — B, RZ AR

E(3) p>1, pBrUSS B LS

E(4) MRS —Ep > 1Hisk.

Bl 4.7 (D)XF=da2, TEO<a<1, HZMisk;
(2)XF = k2108, 122 &Mk,
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SE() pMrillcsl, MItve < p, A Mk

E(2) NS RANEISE R — B, RZ AR

E(3) p>1, pBrUSS B LS

E(4) MRS —Ep > 1Hisk.

Bl 4.7 (D)XF=da2, TEO<a<1, HZMisk;
(2)XF = k2108, 122 &Mk,

EX 4.8 (ZTRWH) —ANHERTRMBEA EZHF0 =

1
f(X) = 5XTAX +b'X +c
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B, AT R IT Ak B8 a9 M B
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B, AT R IT Ak B8 a9 M B

4.1.4 Z1E4EMN

NG Ee, B

| X — XF| <&, or | x* - X €. (4-1-10)
1 X]
fk+1 _fk
IF = ff <e, or H T [ (4-1-11)

IVAXH)I <e. (4-1-12)
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B, AT R IT Ak B8 a9 M B

4.1.4 Z1E4EMN

NG Ee, B

| X — XF| <&, or | x* - X €. (4-1-10)
1 X]
fk+1 _fk
IF = ff <e, or H T [ (4-1-11)

IVAXH)I <e. (4-1-12)
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§ 4.2 fR{p—HRE

4.2.1 HEPEL (0.6183%)

45 70 TNRAE F A A B U6 A R B (1) SRAR /DN i 1) ) 7L
L 250 R R AT DAAN B SR 4R

4.2.1.1 BIERH

EN 4.9 #y:fa,b) C R — R, t*&fa,b] £ 8 4 B AL
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&, d R T la, b)) LAEER Kty ty, Hib < to#RA

p(t1) > p(ta), if ta <t*
p(t1) < @(ta), if 12t

[3 7%’90( )Klz]ﬁj[a,b]—téﬁﬁé&éﬁﬁ'éio fg‘tl < t* < to,
ARt to] AL & K 8],

MR 4.10 &, b= #% H Ro(O)R D & — A EKX
B, e, b] LA Bt HhEHE < the Bo(t) < o(ta),
W [a, ty] ()M B8 — A E R Fot) > o),
W £, b] ()Mo B85 — A% & K 1],
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4.2.1.2 EAKBHE

AR XA [a, D) N 1E 2348 N sty by, R [a, ] 73 =B,
i8I LU S R BUE, PR e R R B R PR, AR A
W25 o 7 i B s A i ) — B, XA RJREE T
KX B EAEA— 5, Bt BLEE B, Wit h 2%,
ARE X TR] TE R A /N o

) e s BEOCGEATH AR AL, I E, 4 REE SR
BUE T ERIFEZ RSN, X AaREEme e 1 i f fal 5
BRI o
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A

\ 4
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42. HH—EEE

257

A

\ 4

A

A

\ 4

\ 4




FWE LHRRMMNH T &

Zhangxiaowei@uestc.edu.cn

42. HH—EEE
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1
15 Q
(87
L —
e ‘ L J




FWE RARFMMAH T .
Zhangxiaowei@uestc.edu.cn 4.2. 5{%’ Eﬁ] - éﬁ :})ﬁz '%*I:: 258

WX A KON, R B, S el B2 ) e MBI R
Aty ty, NS, HE:

(1) ZRAAA BRI E oE XS AR . e 18
MIERME—im, B PR R KANBHIXIE. FTra+ 8= 1.

(2) fRIE T BRUGEAER LLE — AN LR g X Ta] . AN g
WA [te, 0], FEE NHIIXH [a, to] BAERENFTH — > mits, fE
13ts, 1 1E [a, to] P IIAL B iy, ¢ 1E[a, b) I 7 B A AH[F 1 EL 41
LD RE]

-7 )

at; atsy
ats  ab
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259

Bi3? = oo KIBLELH

(4-2-13)
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tg =a-+ CLtQ
—
= @ ab%
at2 (4-2-14)
0%
=a+ (b—a)—=
B
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t1 =a+ a_tl
= a + (tab)
=a+[b—a— B(b—a)] (4-2-15)
—at+(1-B)b-a)
=a+ a(b—a).
4.2.1.3 EE 9t
[a" ™, "] C [0, b"] (4-2-16)
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V' —a"=p"-(b—a) -0, n— oo. (4-2-17)

4.2.2 Fibonacciik
4.2.2.1 EAXH#E

A AN EORBEGEAREAS X [A] W i LE AR, T A BEAE TR
RSB FEIR AT T, R — P U561 SRR IS, i

BRAR X A e/
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V' —a"=p"-(b—a) -0, n— oo. (4-2-17)

4.2.2 Fibonacciik
4.2.2.1 EAXH#E

A AN EORBEGEAREAS X [A] W i LE AR, T A BEAE TR
RSB FEIR AT T, R — P U561 SRR IS, i
BRAR X A e/

a0 RA e W8 S AN BN, A XA EE YL, B4 )
B I TR BUX n A ., A5 JRIR 1 X TR B K ?
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V' —a"=p"-(b—a) -0, n— oo. (4-2-17)

4.2.2 Fibonacciik
4.2.2.1 EAXH#E

A AN EORBEGEAREAS X [A] W i LE AR, T A BEAE TR
RSB FEIR AT T, R — P U561 SRR IS, i
BRAR X A e/

a0 RA e W8 S AN BN, A XA EE YL, B4 )
B I TR BUX n A ., A5 JRIR 1 X TR B K ?
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HEa2% 0%k
T’ 1 AR )8 mIEIE & X |a,b].

ﬁ%z ‘H';é:tQ:a—FB(b—a), gDQZQO(tQ)o
FH 3 HHti=a+alb—a), o1 =p(t1),

TR 4 Fty—ty<e, fFh; EN, #HFRS,

THE S5 Fo(t) < otz), M

b=ty, ta=11, @(t2) =), ti=a+aldb—a), v1=p(h);
%0,

a=ty, t1="ty, @(t)=¢(t2), ta=a+pB(b—a), 2= p(t).

R # R4,
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WL, R 7~ W30 5 B n, B 2 X TR A BE NI JR 4a X
18, b] IR KK o
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WL, R 7~ W30 5 B n, B 2 X TR A BE NI JR 4a X
18, b] IR KK o

4.2.2.2 B8
Ba < x1 < x9 < by, N
Ly < Ly o+ Ly 1. (4-2-18)

E[Aﬁjﬁ\’ L0:L1:10
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WL, R 7~ W30 5 B n, B 2 X TR A BE NI JR 4a X
18, b] IR KK o

4.2.2.2 B8
Ba < x1 < x9 < by, N
Ly < Ly o+ Ly 1. (4-2-18)

E[Aﬁii’ LO — L1 — 10
Al ik

Ly= Lo+ Ln_1, (4-2-19)
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Lo=L; =1. (4-2-20)
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Lo=L; =1. (4-2-20)

KUNZE D TREL, = Lo + L WA W
L, = Ar + Brj. (4-2-21)

Jir A
Lo L <(1+\/5)n+1_<1—\/5>n+1>' (49.22)

2 %
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Lo=L; =1. (4-2-20)

KUNZE D TREL, = Lo + L WA W
L, = Ar + Brj. (4-2-21)

Jir A
Lo L <(1+\/5)n+1_<1—\/5>n+1>' (49.22)

2 %
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Ln—2 Ln—l
=1 42922
L, i L, ’ ( )
Fir CAUn R e Ben A5 5
L,_
T =a+ 2 2(b—a), (4-2-24)
L, _
m=at =7 L(b—a) (4-2-25)
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Ln—2 Ln—l
=1 42922
L, i L, ’ ( )
Fir CAUn R e Ben A5 5
L,_
T =a+ 2 2(b—a), (4-2-24)
L, _
m=at =7 L(b—a) (4-2-25)
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4.2.2.3 B#Eat
H 20T (4-2-22) 515,
lim —2=% = yo=1 0.618. (4-2-26)

n—oo L, 2
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4.2.2.3 HE5h

H 20T (4-2-22) 515,

lim =2t — V5 -1

n—oo [, 2

~ 0.618. (4-2-26)

4.2.3 ZXIGEZE (hP&iaEx)
4.2.3.1 EABHE

A Fo(t) £ 5 £ R B X & — A4 E 2 T alP(1),
HP@)ZEWAHe®), REREPEBIRAD Rp, CLufE el
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THE. EH PN IR =R 2T, B IR = IR E
V%




FWE RARFMMAH T
Zhangxiaowei@uestc.edu.cn 4.2. 5{%’ Eﬁ] - éﬁ :})ﬁz '%*I:: 268

THE. EH PN IR =R 2T, B IR = IR E
V%
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4.2.3.2 =R XHREZE

W R BUAE = Rty to, t31) BRI UAE A1, 00,03 (1 < to <
t3) » N T IRUETE(ty, t3) N AFTE BRI () — /D R, 7R
I HATAG RN, BESR (a2 s R (A AIRD

p(t1) > p(t2), @(ts) > o(ta)-
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4.2.3.2 =" RiEEE

PR 7E = Kty to, 3 B BUAH N, 00,03 (31 < 1y <
t3) y‘jT{%iﬁﬁ(tl,tg)ljﬁﬁﬁUé&@(t)E/‘J_‘/l\$&/J\/§7 £
EHTAG sy, EESR (P Id e R D

p(t1) > p(t2), o(ts) > p(ts).
W Bt 01)s (t2,00) (ts, 03)1E — 26 — IR $H 1H 2 I =X

(WED P(t), FFHIWN VXKML XA (4, t3) EITAT
1 Zo(t).
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4.2.3.2 =" RiEEE

PR 7E = Kty to, 3 B BUAH N, 00,03 (31 < 1y <
t3) y‘jT{%iﬁﬁ(tl,tg)ljﬁﬁﬁUé&@(t)E/‘J_‘/l\$&/J\/§7 £
EHTAG sy, EESR (P Id e R D

p(t1) > p(t2), o(ts) > p(ts).
W Bt 01)s (t2,00) (ts, 03)1E — 26 — IR $H 1H 2 I =X

(WED P(t), FFHIWN VXKML XA (4, t3) EITAT
1 Zo(t).
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B = R 2y

P(ti)ZCLQ-FOJltZ'-I—CLQt?:gOZ‘, a #0, 1=1,2,3.
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B = R 2y

P(ti)ZCLQ-FOJltZ'-I—CLQt?:gOZ‘, a #0, 1=1,2,3.

NIES £
(t — ts

)
it —to)
)
)

)

(t1 —t3)
(t —t5)

(

t3 —tg)

P)=¢

(t — 1
by —

+803<

"2 (k2 — t1)(82 — t3)

(t —t1)(t —t3)

(4-2-27)
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P(ti)ZCLQ-FOJltZ'-I—CLQt?:gOZ‘, a #0, 1=1,2,3.

NIES £
(t — ts

)
it —to)
)
)

)

(t1 —t3)
(t —t5)

(

t3 —tg)

P)=¢

(t — 1
by —

+803<

"2 (k2 — t1)(82 — t3)
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4P(t)=0, 14

p1(t3 — t3) + pa(t3 — 1) + ps(ti — 13)
2((ta — t3)p1 + (t3 — t1)pa + (t1 — t2)3)

p= (4-2-28)
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4P(t) =0, &

2((ta — t3)p1 + (t3 — t1)pa + (t1 — t2)3)

Iu:

Rl R o () IR /N BT — UE L. 2R JE FEAE DDA s 3R
FAAR HL i 2 i R R = A SRE XS = A Ik
2%, mittxkE.
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SP(t) =0, 13

©1(t5 — 13) + ©2(t5 — 15) + 3(t% — t3)

2((tz — t3)p1 + (ts — t1)p2 + (t1 — t2)s) (4-2-28)

/’L:

PR o (8) BN B — U AL . SR 5 FEFE DDA s R 3R
A0 LI 2 P2 P R ) = e AR5 0 = S IR
2, titxE .

0 SR HTE — Rt 1 B U E o () BT SRHUEY (1) <
ORA K 53— mito I R B o (), M IRZ AP (¢), 845 T
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SR RAL

P(t1) = p(t1), P'(t) =¢'(t1), P(t2) = o(ta).
N T ORUE A p (6) A /b i, ESR

p(ta) > @1 + @' (t1)(t2 — t1).

(t—t1)*+@r(t—t1)+1 (4-2-29)
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@ (2 — t1)?
2[p2 — 1 — i (t2 — 11)]

o= tl — (4—2—30)
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4P(t) =0, &

@ (2 — t1)?
2[p2 — 1 — i (t2 — 11)]

=1t — (4-2-30)
4.2.4 FBE=IEEE
4.2.4.1 HAB#HE

WPty =k 2 A KMNGe), R H KD SAF
Nep(t) e/ AT EME -
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4P(t) =0, &

@ (2 — t1)?
2[p2 — 1 — i (t2 — 11)]

=1t — (4-2-30)
4.2.4 FBE=IEEE
4.2.4.1 HAB#HE

WPty =k 2 A KMNGe), R H KD SAF
Nep(t) e/ AT EME -
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4.2.4.2 =x%Ink

W Rty to, N TARTEQ(O)EIE R X R (t1, t2) WA B/ 5L
BREP; <0 < ©he
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4.2.4.2 =x%Ink

W Rty to, N TARTEQ(O)EIE R X R (t1, t2) WA B/ 5L
BREP; <0 < ©he

_&

Pt)=A(t—t,)3+B(t—t,)?+C(t—t,) + D.
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4.2.4.2 =x%Ink

W Rty to, N TARTEQ(O)EIE R X R (t1, t2) WA B/ 5L
BREP; <0 < ©he

_&

Pt)=A(t—t,)3+B(t—t,)?+C(t—t,) + D.

HP(t:) = (t:), P'(t)=¢'(t:), i=1,2, 15

(4-2-31)

oh+w+k )

bty — (1—
S S e
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Hrp
2(902 — 901) / /
k= — Y1~ P
to — 1y

w = sign(ta — t1)\/ K? — Plph.
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Hrp
2(902 — 901) / /
k= — Y1~ P
to — 1y

w = sign(ta — t1)\/ K? — Plph.
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Ho
2(902 — 901) / /
k= — Y1~ P
to — 1y

w = sign(te — t1)\/ K% — ©p5.

§ 4.3 EFFIA—HRE

B — R REET E LR RETTHE, FEENFEEZA
et AR AL, ERZ FR AR A A WA,
HSOEZ IR AR T RE i —4Ef R . L, 5 —MARiE
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Bk 4.3 A5 kAEAE K
FH1 By KaRHEEe,

THE2 t, =0, &l <e, WIFEAH,

TE 3 E) >0, Ma=—|a|; FMa=|al

FT® A tho=t+a, &l <e, MHFLITH,

F®S Foph >0, Ma=2a, t; =t, o=, REHI KL
T’ 6 THr, w, po

FTERT FY <e, WMFEHHE, 3T = p; Tla =2, t) =
pw, p1=wp, pi=¢, REHITRE3 .
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IR RAERHR — 4 R R b, PRAE H bR o8 2080 o5 B Y
NEERLS T, XHUR TR ARG 4EE R
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IR RAERHR — 4 R R b, PRAE H bR o8 2080 o5 B Y
NEERLS T, XHUR TR ARG 4EE R

4.3.1 Goldstein EN

(1) f(Xk+ axPr) < f(Xp) + parV (X3) P;

(i) f(Xp + anPr) > f(Xi) + (1= p)uV f(X5) P
(4-3-32)

i‘z%’ O<p<%o
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IR RAERHR — 4 R R b, PRAE H bR o8 2080 o5 B Y
NEERLS T, XHUR TR ARG 4EE R

4.3.1 Goldstein EN

(1) f(Xk+ axPr) < f(Xp) + parV (X3) P;

(i) f(Xp + anPr) > f(Xi) + (1= p)uV f(X5) P
(4-3-32)

i‘z%’ O < P < %o
GoldsteinttE W B B & X A& . 8 FaodUAE X 8] /) P A i
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PR, PR O BCAE 7 i e B S AR 2 5 20 H A e B ik
AR
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MOE, RO BCAE PR e BT S 2 5 B B bR R ot =
AR, Hitp(a) = f(X) + aPy), H2AGoldsteindE NP L E
N

plar) < ¢(0) + pare'(0);

plar) > ¢(0) + (1 — p)age'(0).

(4-3-33)
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&, .ﬁﬂlfﬁilﬂﬁﬁm #2520 B br ek 2 it
AR, Hitp(a) = f(X) + aPy), H2AGoldsteindE NP L E
N

plar) < ¢(0) + pare'(0);

plar) > ¢(0) + (1 — p)age'(0).

(4-3-33)

HREQ(0) <0, HitYp > iy, EHWNAZEXELAET
JE.o. AT, p < 5 IMEREBRK.
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=S plin lﬁﬂlfﬁilﬂﬁﬁﬁﬁ 2= 3 30 H s ok B it
AR, Hitp(a) = f(X) + aPy), H2AGoldsteindE NP L E
N

plar) < ¢(0) + pare'(0);

plar) > ¢(0) + (1 — p)age'(0).

(4-3-33)

HREQ(0) <0, HitYp > iy, EHWNAZEXELAET
JE. BRI, p< 5 MERZERN. p—B&GE, KM
FEZLMFEN 2%, Al ER2IXEWEHE, nH i
T0, AIHEERIXIAECR, T poBkair T4, AT 52 X A8k o
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=S plin lﬁﬂlfﬁilﬂﬁﬁﬁﬁ 2= 3 30 H s ok B it
AR, Hitp(a) = f(X) + aPy), H2AGoldsteindE NP L E
N

plar) < ¢(0) + pare'(0);

plar) > ¢(0) + (1 — p)age'(0).

(4-3-33)

HREQ(0) <0, HitYp > iy, EHWNAZEXELAET
JE. BRI, p< 5 MERZERN. p—B&GE, KM
FEZLMFEN 2%, Al ER2IXEWEHE, nH i
T0, AIHEERIXIAECR, T poBkair T4, AT 52 X A8k o
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4.3.2 Wolfe M|

GoldsteinifE NG 5 244 i 520 K Rl HE e 78 7T 8252 [X )
ZAHNe NI, Wolfess H 1 —/ a1 S 1 B ARHEN

(

(@) f(Xp+ arPr) < F(Xi) + parV f(Xi)" Py
y (i) V(X +opPo) P > oV (X)) Py, (4-3-34)

IREI (o) = a'(0).
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4.3.2 Wolfe M|

GoldsteinifE NG 5 244 i 520 K Rl HE e 78 7T 8252 [X )
ZAHNe NI, Wolfess H 1 —/ a1 S 1 B ARHEN

(

(@) f(Xp+ arPr) < F(Xi) + parV f(Xi)" Py
y (i) V(X +opPo) P > oV (X)) Py, (4-3-34)
INERY (ag) > o' (0).

\

Ve (1) #E (6a) B TUATABERE . AR 4252 s AL I DI 2o RE K
TEE TR N o . HTo e (p,1), BIMEIRALRY]
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(57 1= 2P
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5 e iER =P
(2) ATLAUER: Zp < o < 1BF, Jl 2 Wol feift N i) A #2252
SR TR AR
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24 5 P

(2) FTCLIERR: Mp < o < 1B}, 2 Wol fedE N Al 252
SR T RAAER;

(3) ANa—M U,

V(Xp+ Py P> oVf(X) Py (4-3-35)

R — 4 B R N IR SV (X)) P = ORI FEFH I
Lo
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24 5 P

(2) FTCLIERR: Mp < o < 1B}, 2 Wol fedE N Al 252
SR T RAAER;

(3) ANa—M U,

V(Xp+ Py P> oVf(X) Py (4-3-35)

R — 4 B R N IR SV (X)) P = ORI FEFH I
Lo
HIXFEL, BMfiic — 0, BARRSBUHEH —4ER. &
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KW ol f efE N H 26 (44) \de Ny

VI (Xp+ Py Pl < —oVf(Xp)! P, (4-3-36)

W Yo — Off, BEEREFAEE R AEN . M Holtfgdk N, B
R R, TEEHER. MiZEBHPEMEHER, A%
K Do, M EEFERp =01, o€ [0.6,0.8].
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KW ol f efE N H 26 (44) \de Ny

VI (Xp+ Py Pl < —oVf(Xp)! P, (4-3-36)

W Yo — Off, BEEREFAEE R AEN . M Holtfgdk N, B
R R, TEEHER. MiZEBHPEMEHER, A%
K Do, M EEFERp =01, o€ [0.6,0.8].

4.3.3 Armijo fEM

%EB € (0,1), pe(0,3), 7>0, WmpffFTRASE
oy
f(Xx+ ™7 P) < f(X3) + pB™ g Py (4-3-37)
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JROT ) B /N AR
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JSOT ) e /N A B2
tRay = M, HiEGoldsteindE N WS — AN

(X + aP) < f(Xk) + pagr’ Pr, (4-3-38)

Blp(ar) < 9(0) + parg'(0)
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Ao
< >

(0, #(0))
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o (t)

(0, #(0))




FWE RARFMMAH T
Zhangxiaowei@uestc.edu.cn 4.3. j}i 51% ’Eﬁ] - é& %;3 %L:: 284

o (t)

(0, #(0))




FWE RARFMMAH T
Zhangxiaowei@uestc.edu.cn 4.3. j}i 51% ’Eﬁ] - é& %;3 %L:: 284

o (t)

(0, #(0))




FWE RARFMMAH T
Zhangxiaowei@uestc.edu.cn 4.3. j}i 51% ’Eﬁ] - é& %;3 %L:: 284

o (t)

(0, #(0))




FWE RARFMMAH T
Zhangxiaowei@uestc.edu.cn 4.3. j}i 51% ’Eﬁ] - é& %;3 %L:: 284

o (t)

(0, #(0))




FWE RARFMMAH T
Zhangxiaowei@uestc.edu.cn 4.3. j}i 51% ’Eﬁ] - é& %;3 %L:: 284

o (t)

(0, #(0))




FWE RARFMMAH T
Zhangxiaowei@uestc.edu.cn 4.3. j}i 51% ’Eﬁ] - é& %;3 %L:: 284

o (t)

(0, #(0))




284

4.3. ERH—LHE

FWE THRRMMUIH T &
Zhangxiaowei@uestc.edu.cn

—~ o o
S A - F
S S S




284

4.3. ERH—LHE

FWE THRRMMUIH T &
Zhangxiaowei@uestc.edu.cn

—~ o o
S A - F
S S S




284

4.3. ERH—LHE

FWE THRRMMUIH T &
Zhangxiaowei@uestc.edu.cn

—~ o o
S A - F
S S S




284

4.3. ERH—LHE

FWE THRRMMUIH T &
Zhangxiaowei@uestc.edu.cn

—~ o o
S A - F
S S S




284

4.3. ERH—LHE

FWE THRRMMUIH T &
Zhangxiaowei@uestc.edu.cn

p1(t)

p2(t)

~

Ao

ogt P




284

4.3. ERH—LHE

FWE THRRMMUIH T &
Zhangxiaowei@uestc.edu.cn

o (t)

p1(t)

p2(t)

S
<

ogt P




B WE LARRMMITE T % N
i@ 43, HEH—%EE 284

Zhangxiaowei@uestc.edu.cn

Ao

U'()/:ft’

1
I
|
!
!
“F -
|
.




B WE LARRMMITE T % N
i@ 43, HEH—%EE 284

Zhangxiaowei@uestc.edu.cn

Ao

U'()/:ft’




284

4.3. ERH—LHE

FWE LHRRMMNH T &

Zhangxiaowei@uestc.edu.cn
/
/

Ao




284

4.3. ERH—LHE

FWE LHRRMMNH T &

Zhangxiaowei@uestc.edu.cn
/
/

Ao




FWE RARFMMAH T
Zhangxiaowei@uestc.edu.cn 4.3. j}i 51% Eﬁ] - é& T)ﬂ;i %L:: 285

4.3.4 Yratt =1

N7 OREEVR N FE M, BRF KRR TT W PSS HE A
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IWolfeAN, AXVE, &
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L, REMNEAE, AVX) =0, RE[(X)) = —oc0, K
%‘Vf(Xk) — 0o
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IVAX) = Vi) < MIIX =Y. (4-3-40)

SRR AWolfek M, BP5(—Vf(X;))t % f6,#% 2

bS5 —n (0<p<3) (4-3-41)
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W o Ay
F(X0) = FOXG + anPr) = — g Pl%. (4-3-44)
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§44 Ei TB%/%

4 4 ]- gzkll_.\:h\
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min f(X) (1-4-45)
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INEXH, NEBENIERAX T Kk, WHRE T E TP =
—Vf(X’“)i‘Ei%'?, EIfES 2k B X = XY +tPMEEZLE R, #
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PRt 3

X"+, VF(XF) = mtinf(Xk +tVF(XF).  (4-4-46)
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4.4.2 IR TPEE

Bk 45 RBETHHEE
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T & 3 E|g"tl < e, MBI, Hamb X, L Bk =
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4.4.2 IR TPEE

HE 45 RRTHRHEKL

T 1 gHFmisEX0, HHE, ¢° Ek=0.

Y% 2 AKHEL = argmin f(XY — tg(XF), XM = XV —
tVF(XF), dHHEfEHL, ghtl,

T & 3 E|g"tl < e, MBI, Hamb X, L Bk =
k+1, #%5%2,

4.4.3 Wrasts

EIE 4.14 %
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T LA

FIXF) < FXRFY) < F(XR). (4-4-48)

ESHID]
FX*) = F(X™). (4-4-49)
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Hg* # 0, MAGFEL >0 (D) , H
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= f(X*) —t(g")" g" + o(tllg"|l)
= [(X*) = tllg" | + oftllg*) (4-4-50)
.

f(X*—t'g") — f(X¥) <0
RN

FX5Y) = min f(X* —t;,9%) < f(X" —t7g"%).  (4-4-51)
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Horh H(X?) R f(X)TE 5 X 1) Hesse R .
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df [ X" —tVf(X")]
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= —Vf(X")'VF(X")
+tVAXHTH(XHV(XF) =o0.
(4-4-54)
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HIAF RIS + LB REARRA:

AVAPN

KRNQ () = V(X +tP)TP, FTLISHAE, 15

T gk = 0. (4-4-57)

Pt At i T VA AR QB GE AR T TR B A S L, Xl RS
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X" =Xx" I

§ 4.5 Himik

4.5.1 FEAB#HE

PR — A IR R I — A HAR R B, AR5 R
B b oK XA R BRI AR N R BUEAE DY H A R SR /)
MXERME . B CEEMRBNXY, TEAX X H AR R 5L
W TTaylor AXEFF, R

f(X) = Q(X) = f(X") + g(X") (X — XF)
] (4-5-58)
+5(X = XNTH(X" (X - X).
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NF(X)FEx® SIS B Hesse HiRE .
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H(X")(X - XF) = —g(X"). (4-5-59)

i Hesse B 1EE, T
HH(XMNX - X =—g(X"). (4-5-60)

W X = XM, R ZIRREQ(X) IR/ i
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Xkl — xF g (XM g(X"). (4-5-61)
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&l

Xkl — xF g (XM g(X"). (4-5-61)

FAX T YE N F(XO) RIS BRI I Bl 50 (4-5-
61) Hied s Az,
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&l

Xkl — xF g (XM g(X"). (4-5-61)
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4.5.2 JLI %%

MH(XIEER, Q(X) = f(X")R—/Eiekm, 1E
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19'] 4.16 ;}"\f(X) == (CU1 - 2)4 + (56'1 — 2562)215{37}&'%,\5\0
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Bk 4.6 F Ak
TH® 1 LR BRI X)ABRMFEg(X), HessefelE, 45 e,

Tk 2 ek s X0, HEO = (X", ¢°=9(X"), Ek=0,
Y% 3 HHH' = HX"),

Y% 4 WA HRHPY = —ghhPY Cr A K%, ZEITHE
=) o

F % 5 FEXM = XF o pF, ol = f(XkH)’ gkt =
g(XHy,

FTHR 6 HABMALEHRETHL? 2L, NIZFHNAH
d XFHL R Rl Bk =k +1, #5%3.
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B X" =037
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B X"=(0,3)"
g0 = (—44,24)"
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g x"=(0,3)"
g’ = (—44,24)"
O _ 50 —4

—4 8



FWE RARFMMAH T .
Zhangxiaowei@uestc.edu.cn 4.5. 4: ?ﬁ jjg— 306

® X°=(0,3)"
g0 = (—44,24)7

H0—< 0 —4>
—4 8

REH'P’ = —g° 1P =(0.67,—2.67)T
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® X°=(0,3)"
g0 = (—44,24)7

H0—< 0 —4>
—4 8

REH'P’ = —g° 1P =(0.67,—2.67)T
FRX' = X"+ P’ =(067,033)7, f(X') =313,
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g x"=(0,3)"
g’ = (—44,24)"

HO_<50 —4>
—4 8

REH'P’ = —g° 1P =(0.67,—2.67)T

FRX' = X"+ P’ =(067,033)7, f(X') =313,

LR EAE SRR, NREGH THISRETES R XA
BEX = (2, )Tabik 2 H AR /IMEO, Frfd 7 5{ X }RE6S 0
PR S 3 AR A/ A |



FWE RARFMMAH T .
Zhangxiaowei@uestc.edu.cn 4.5. 4: ?ﬁ jjg— 306

g x"=(0,3)"
g’ = (—44,24)"

HO_<50 —4>
—4 8

REH'P’ = —g° 1P =(0.67,—2.67)T

FRX' = X"+ P’ =(067,033)7, f(X') =313,

LR EAE SRR, NREGH THISRETES R XA
BEX = (2, )Tabik 2 H AR /IMEO, Frfd 7 5{ X }RE6S 0
PR S 3 AR A/ A |
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Fal HER
k 1 2 3 4 b) 6 7
x* 0.00 0.67 1.11 1.41 1.61 1.74 1.83
3.00 0.33 0.56 0.70 0.80 0.87 0.91

F(XF 52 ERE) 0.63 0.12 0.02 0.005 0.0009

4.5.4 sk & EyuH

e 4006 i B A/ SRR, ARBUE VR AR A
R FI A REN SR R, T HLWScShod BEAR 2 B, JUH R H bR i
KO 8 IR R, ARERR S — IRIB BN, HER
IR R



FWE RARFMMAH T .
Zhangxiaowei@uestc.edu.cn 4.5. 4: @i jjg— 307

£ 41 HHEHER

k 1 2 3 4 5 6 7

x* 0.00 0.67 1.11 1.41 1.61 1.74 1.83
3.00 0.33 0.56 0.70 0.80 0.87 0.91

F(XF 52 ERE) 0.63 0.12 0.02 0.005 0.0009

4.5.4 sk & EyuH

PR UG SRR SRR R, ARE AR A T AR
R A A RENS SRR, T H A Sl FE AR ), JGH A H bR ek
o2 B € RN, AR — B BN R, AR
IR

3= FER E AN S Tk
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(1) HAER KA HesseFERT 57, X2 n] FH fedd B 77 17
AR AT R, P 4R R

0
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(1) HAER KA HesseFERT 57, X2 n] FH fedd B 77 17
AR AT R, P 4R R

(2) HesseJEFEARAT 7, W% B8 A @ikt 5Lk . A
ik, P*J5RIANBEORIEA FRET L, B FRE I, Wb
HE PRALE PR B R 9D o

0
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(1) HAER KA HesseFERT 57, X2 n] FH fedd B 77 17
AR AT R, P 4R R

(2) HesseJEFEARAT 7, W% B8 A @ikt 5Lk . A
i, P*I5 I ANBELRIEA R R T7 ), RIMEA R BT 1), R
HE PRILE B BUE A o DRIE A5 2270 LR JURMS R AL 2 .

(D FHf(XF) < f(XP), HE R AEIREET

0
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(1) HAER KA HesseFERT 57, X2 n] FH fedd B 77 17
AR AT R, P 4R R

(2) HesseJEFEARAT 7, W% B8 A @ikt 5Lk . A
i, P*I5 I ANBELRIEA R R T7 ), RIMEA R BT 1), R
BE ORI RR BB B a2 o PR AR 2270 LU JURM IS TR AL 2

(D FHf(XF) < f(XP), HE R AEIREET

(2) B, FZ 0N PR 7 AR .

0
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(1) HAER KA HesseFERT 57, X2 n] FH fedd B 77 17
AR AT R, P 4R R

(2) HesseJEFEARAT 7, W% B8 A @ikt 5Lk . A
ik, P*J5RIANBEORIEA FRET L, B FRE I, Wb
HE PRILE B BUE A o DRIE A5 2270 LR JURMS R AL 2 .

(D FHf(XF) < f(XP), HE R AEIREET

(2) BN, 20N PR T AR

(D =|(g")" PY| < ellg®|||| P||#, RWIPYLTL5g"

H, Xz Gcis TS

0
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(1) HER A HessefFERT 5, 342 0] FH st T B 77 1]
RE A, B —4HR.

(2) HessefEFEIE#T 7, W 4% M A= Wi vkt Bk . A I
fie, P*J7IANRELRUE N R BT, BOAESA FBET7 M), AR %
BEPRIE PR AUE P8 o DRI TR 20 LR LRI T SR Ak 2

(1) HFF(XFY) < £(XF), MR IR AT

(2) ), %R p R 7 AL

(D A|(g")" P¥| < el g"||| P*||if, RHAPJLFLg"
B, IXB %R EE TR T
(ID) H(g"TP" < —¢| g"|||P"||i, HiBH A48 )5 [F) 2

0
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W77, R TR AN T T A R . A (gh)T P >
el gl PFII S A R R R, R R 7 [
NI, BT,
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W77, R TR AN T T A R . A (gh)T P >
el gl PFII S A R R R, R R 7 [
NI, BT,

4.5.5 Wrastd

EIE 4.17 (FWCEB S ERE) &
(1) f(X) e C?;
(2) H(X)>0 (E%) ;
(3) RPFEC, = {X|f(X) < F(XDNAF,
MAMEREAERR T ERLELE;, RFFELT &
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FI{XFY, A e TR
(1) {f(XF)}H =46 %30T 45 ;
(2) {XMIAE—REEX", R X)HR D E.

JERR (X"} 5 A, g8 # 0, WHY > 0, Fr
u(gk>THkgk;>Oo
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(1) HX >0\ < §)FRD/Mt, H

F(X*+APY) = fIX* — \(H")'g"]

KoN—(g") T (H")1g* <0, FrLh

FXEF4+ AP < f(XY), 0<A<6, k=0,1,2,---.
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MIMAEEN > 0, it

F(XF 4\ PY) = min F(XF 4 APH) < f(XF 4 APF) < f(XF).

(2) BXF e {X|f(X) < f(X"), H{XMV NGRS,
TG A AR B

W NAE — R A, H &lim,, o X" = X*
B (X)) E S Blimi oo f(XF) = F(XY), XE{XFHN
NN EA T RMES, Him

lim f(X%) = lim f(X") = f(X").

1——+00 1——+00
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s g* # 0, NI
(g)" (H")'g" > 0. (4-5-63)
Hrp(H"t >0, i3 >0, H0< X < A
= f(X*) = Mg") ' (H")'g" +o(}) e
e * . *\ T *\—1 % @ e
= F(X) +A( = (g (H) g+ =2
AL ik
F(X*+ANH") g%) < f(X7), 0<A<6. (4-5-65)
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M
Xk = I)\nlglf(Xk + AP") < f(XF + N(H") ' g").
>
(4-5-66)
Ai — +oo , NFH
X7 < F(X 4 MHY) gY) < F(X7). (456)

TE !
BIAH > 0, Frblf(X) R MR, ik v A
Ro T TEAS Y BR B BN A ME—, BT DL BUSHIE ! |
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M
Xk = I)\nlglf(Xk + AP") < f(XF + N(H") ' g").
>
(4-5-66)
Ai — +oo , NFH
X7 < F(X 4 MHY) gY) < F(X7). (456)

TE !
BIAH > 0, Frblf(X) R MR, ik v A
Ro T TEAS Y BR B BN A ME—, BT DL BUSHIE ! |
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§ 4.6 HIEF[EIE

il T REEAHR A ISR, WS ENS; T A vk
S HesseHibE, 1HHEER K. WY mvE R ISE T
BB 2], THEitHE HessefilF, HEA —IR&1EM:.
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§ 4.6 HIEF[EIE

il T REEAHR A ISR, WS ENS; T A vk
S HesseHibE, 1HHEER K. WY mvE R ISE T
BB 2], THEitHE HessefilF, HEA —IR&1EM:.

ﬂX):%XTQX+b?X+c. (4-6-68)

EIXHE, Q> 0.
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§ 4.6 HIEF[EIE

il T REEAHR A ISR, WS ENS; T A vk
S HesseHibE, 1HHEER K. WY mvE R ISE T
BB 2], THEitHE HessefilF, HEA —IR&1EM:.

ﬂX):%XTQX+b?X+c. (4-6-68)

EIXHE, Q> 0.
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I, MX9 R, PAPYATT BT RS — 4E 1 R 3 X5,
TELL R M P = X — X AT R — 498 R 15 A A
X"
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I, MX9 R, PAPYATT BT RS — 4E 1 R 3 X5,
TELL R M P = X — X AT R — 498 R 15 A A
X"

Xy, P X; P =X -X;, X'
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I, MX9 R, PAPYATT BT RS — 4E 1 R 3 X5,
TELL R M P = X — X AT R — 498 R 15 A A
X"

Xy, P X, P'=X{-X, X'

F5 pl,
VFX*)=QX"+b=0. (4-6-69)
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Eip

ViX)+t QP = Q(X*—t;P)+b+1,QP' =0. (4-6-70)
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Eip

ViX)+t QP = Q(X*—t;P)+b+1,QP' =0. (4-6-70)
i EL,

(PY' VX)) +t(P)Y' QP =0= (P)'QP' =0.
(4-6-71)
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Eip

ViX)+t QP = Q(X*—t;P)+b+1,QP' =0. (4-6-70)
i EL,

(PY' VX)) +t(P)Y' QP =0= (P)'QP' =0.
(4-6-71)

ENX 4.18 (HEe) & QAn x n3t £ £ 2 £ H, 4o
EXAQYEXR, B
XTQy =o. (4-6-72)
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NARX A=Y % T QL.
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NARX A=Y % T QL.

)
EX 4.19 (i) H QAN x nA MR ERIEMRE, dmRXnZ =N
eyl RmeapP’, P ... PTIRAXTQ £, B

(PY'Q(P/)=0; i,j=0~mn,i#j. (4-6-73)

N ARZ =) & X T Q4
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NARX A=Y % T QL.

)
EX 4.19 (i) H QAN x nA MR ERIEMRE, dmRXnZ =N
eyl RmeapP’, P ... PTIRAXTQ £, B

(PY'Q(P/)=0; i,j=0~mn,i#j. (4-6-73)

N ARZ =) & X T Q4

TR RPEMIESCHIER R o



FWE RARFMMAH T N S
Zhangxiaowei@uestc.edu.cn 4.6. iH:‘aﬁr}E Vi [éJ Jf 320

T 420 w2 EHs=aP’. P, ..., PV (R) #
FTQEHEG, WMEmNE=Z A& L,

WERR %15 I
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EIE 420 wwRIEEHEmMp. P, ..., PP (R) £
FTQEHEG, WMEmNE=Z A& L,

WERR %15 I

KATEnEZS R, NMEZ T MR s A, By
LA,
HEP 4.21 AR'ZRY, AAAEZHEGIERgZ =4

AB A nA,
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EIE 420 wwRIEEHEmMp. P, ..., PP (R) £
FTQEHEG, WMEmNE=Z A& L,

WERR %15 I

KATEnEZS R, NMEZ T MR s A, By
LA,
HEP 4.21 AR'ZRY, AAAEZHEGIERgZ =4

AB A nA,
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EIE 420 wwRIEEHEmMp. P, ..., PP (R) £
FTQEHEG, WMEmNE=Z A& L,

WERR %15 I

KATEnEZS R, NMEZ T MR s A, By
LA,
HEP 4.21 AR'ZRY, AAAEZHEGIERgZ =4

AB A nA,
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EIE 4.22 (KFZEEE) &

f(X) = %XTQX + b X +¢ (4-6-74)

AERZKFE, MEAP (i =0~n—1)hQE4, N
MEFE—EX"H R, RERERBPY, P\, ~. P! hH kT
MIBEITH A — IR, IRALEnE %R R L RIS T F
AR (4-6-T4) 89 AL FEX*
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EIE 4.22 (KFZEEE) &
1 T T
F(X) = S XTQX + 67X +c (4-6-74)

AERZKFE, MEAP (i =0~n—1)hQE4, N
MEFE—EX"H R, RERERBPY, P\, ~. P! hH kT
MIBEITH A — IR, IRALEnE %R R L RIS T F
AR (4-6-T4) 89 AL FEX*

WERR N,

VXM = VXM +t,QPF, k=0~n—1. (4-6-75)
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AV F(XF)#0, k=0~n—1, NI,

n—1
VAX") =VHX"+ > 1QP. (4-6-76)

i1=k+1

FXE =0 ~n—1F,
n—1
(Pk)va(Xn) _ (Pk>va<Xk:+1) + Z ti(Pk>TQPi — 0.
o (4-6-77)
B, VXM 5PY, ... P"IER.

R T2 AR S

(P, P,-.. . P"Hl.Vf(X™) =0. (4-6-78)
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HEZM, BVAX") =0, XERNAX)NNMERE, MinE
PRSI
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HEZM, BVAX") =0, XERNAX)NNMERE, MinE
FRASIE ! I
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REZEM, VX" =0 XHENAX)NLEE, MIiE
IR ! |

W] BRSO T QILHE R Ay = ?
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DiemssaemelOnesic.cdien 4.6. 4 H E % 323
REZEM, VX" =0 XHENAX)NLEE, MIiE
IR ! |

) EAEIE — e T QPR M E A ?
()Wo', i=0n~n—LR&—HEMTRKMEH, HIER

PO =1 (4-6-79)
WEREP, i — 0~k HHEPS. 4

k
k+1 k+1
P =t +§ ﬁk—l—l,rPT-
r=0
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X BB ARERE, NTHEPYSP, r =0 ~ kX
T, M

k
(Pj)TQ'P]H—l _ (Pj)TQ"Uk—'—l"l’ZBk—H,r(Pj)TQ'PT —0.

r=0
MM 13
6 3 (Pr)TQ,UkJrl
k+1r — — (PT)TQPT .
T,
k INT () aykit1
Prtl kL Z; ((P;;)TQQ,UPJ P CEEN))
j=

ML REFRE A Gram-Schmadt 23T 5%



FWE RARFMMAH T N S
Zhangxiaowei@uestc.edu.cn 4.6. iH:‘aﬁr}E Vi [éJ Jf 324

X BB ARERE, NTHEPYSP, r =0 ~ kX
T, M

k
(Pj)TQ'P]H—l _ (Pj)TQ"Uk—'—l"l’ZBk—H,r(Pj)TQ'PT —0.

r=0
MM 13
6 3 (Pr)TQ,UkJrl
k+1r — — (PT)TQPT .
T,
k INT () aykit1
Prtl kL Z; ((P;;)TQQ,UPJ P CEEN))
j=

ML REFRE A Gram-Schmadt 23T 5%
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(2)3EL R BRI ST &, BIJLHERR RV
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(2)3 @ b EEOR MG I 5, B ARHRE EEVA

1 AR

EFR kG
P’=_4° (4-6-81)

P/{H—l _ _gk-i-l i @kPk
Hbro N ESH, RPM PPRT QILHE, Bt

(Pk+1) QPk ( k:+1> . QPk —|—Ozk(Pk)T- QPk — 0.
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M7
k+1\T Pk
ap — (9 k) QP
(P*)TQP*
I,
k+INT Pk}
PFl = _gktl 4 (fpk))T gpk P, CEED)

T —EZRH AT
L 4.23 (Daniel,1967)

(gk+1)Tka
(pk)Tka ’

o =
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#EiL 4.24 (Sorenson &. Wolfe,1972)

(gk:+1)T(gk:+1 _ gk)

~ (PRI —gh)

L 4.25 (Myers,1972)

(gk-l—l)Tgk—i—l

(Pk:)Tgk‘—l—l )

A —

HEIL 4.26 (Flecher &. Reeves,1964)

_ g™

G = ———
lg*1?
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L 4.27 (Polyak, Polak &. Ribiere,1969)

k:+1)T( k+1 gk)

(g g

(gF)Tg*

L 4.28 (Dai &. Yuan,1999)

A —

k+1)TPk:—|—1
(P*)Tg"

(9

D —
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L 4.27 (Polyak, Polak &. Ribiere,1969)

BT (ghtl — ghy
(g%)T gk

L 4.28 (Dai &. Yuan,1999)

(g

A —

k+1\T pk
= (g = ) P +1
(PF)T gk
5 4.29 (FRIEIEHEEER) MFRF & EMF(X) = 224222,

s & X0 = (5, 5)T :
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23]1 2 0
B g2 ViX) = H 2V f(X) = :
49 0 4

lg°l1* > &

P = —g% = (-10, —20)7,

X'=X"+tP = X" — togo

_ _5_ N —(g")TP° |10

B SRR AR B
_5_ . 5 |—10

5| 18 |20
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1

lg™ll > €

P! =

4.6. 4 H E % 330
20
9
_5
9
—g' + Py
m
8| 1 |10
0 | 6P
20 20
—% 4 [—10
+_
o | TR |y
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__ 400
_ 81
100
81
2 1
X" =X"+4HP
20 400
= INT pl — =
9, —(g)° P 81
5| (PHTHP' | 100
|79 81
20 __400
9 9 81
= + —
_5l 20| 100
|79 81
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0

0

I2I2=0<e, X*=X2=(0,0)7, 1
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B 0
E 0

lg[?=0<e, X*=X*=(0,0)", |

HTUE T3 1) N9 GUBE BE DT 1), 15 U B s AR — oA 2y 3t
BEJTIA) o
EHE 430 Tk ERZHHX) = LXTGX + 07X +
c, X € R", ZRAMHHA— R &, WEHEMHpEEITEE
—iRFk, AT EXTRL:

(¢")'P! =0, 0<j<k—1; (4-6-83)



FWE LHRRMMNH T &

ZhangxiaoweiGuestc.edu.cn 4.6. HH 7k 333
(PGP =0, 0<j<k—1; (4-6-84)
(9")9’ =0, 0<j<k-1 (4-6-85)
(P*)"g" = —llg"|I? (4-6-86)

WERR P° = —g" (¢")' P’ =0, (g')"g" = 0.

Pl = —g! + apyP° (PHTGP® =0,
IR Bk AT o
gt — gk = G(XMH! — X*) = t,GP*
(gk+1)ng _ (Qk)ng + tk(Pk)Tng
(4-6-87)

= ("¢ — tu(PM'G(P! — aj_ PP,
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(Pk—i—l)TGPj _ (_gk—i—l + Oék;Pk)TGP]

1 i (4688
=g ) g — )+ an(PT) GP.
J
2 < ki,
(P HTGPI =0, j<k—1; (4-6-89)
(¢"™)'g’ =0, 1<j<k-—1. (4-6-90)

BI4 5 < KBESTE + LT
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(gk:—i—l)Tgk _ (gk)Tgk; + tk(Pk)TGPk

= (.
(Pk+1)TGPk _ _ti(glﬁ—l)Tng + Ozk(Pk>TGPk
k
(gk+1)Tgk:+1 T " (gk+1)Tgk+1 e "
AT PR (9*)"g" S

(4-6-92)
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A5 = ki STk + LT
A

(Pk+1)Tgk+1 _ (_gk—H + Ckkpk)Tgk+1
_ _(gk+1)Tgk:+1 (4—6—93)

= —[lg" I,
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A5 = ki STk + LT
A

(Pk+1)Tgk+1 _ (_gk—H + Ckkpk)Tgk+1
_ _(gk+1)Tgk:+1 (4—6—93)

= —[lg" I,
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4.6.2 TREZX (4HE)

4.6.2.1 —f#E#EX

HAVHNIE, ARSI FEAR PR, (H > B 55 5l
e BRGA A BT H AR & B HessedE QUL L HIEQ T,
=4 [ AR R 4R ORI, SRS G
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4.6.2 TREZX (4HE)

4.6.2.1 —f#E#EX

PATEIE, FERISGE IR, HHE s St
Fe B OEARER BT H B br BB HesseFEFEQ UL L H Q1L
2 in) @R AE R R, T E I I .

4.6.2.2 W12 (SR13EK)

MAAEEALRER R EC G
B BMIE AR (RERERFE) , 15X
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5 Hesse FEFEITAL
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5 Hesse FEFFITAL.
T IR

1
(ﬂX):§XTQX+bQX+c

XHQ > 0.
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5 Hesse HiFEITAL,
T IR R
f(X) = %XTQX +o' X +c
XHQ > 0.
AiE A N
Xk—l—l — Xk‘ . (Qk‘)—l k (4-6-94)
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5 Hesse HiFEITAL,
T IR R
f(X) = %XTQX +o' X +c
XHQ > 0.
AiE A N
Xk—l—l — Xk‘ . (Qk‘)—l k (4-6-94)
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QM) IEFEALAY, ¥ HAR I kAR

Xkl — xh _ fghgk, (4-6-95)
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QM) IEFEALAY, ¥ HAR I kAR

Xkl — xh _ fghgk, (4-6-95)

i
Xkt — XV H g, (4-6-96)
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B(QF) 1R LHY, HHAR tn R AR
Xkl — xh _ fghgk, (4-6-95)
i
Xkt — XV H g, (4-6-96)
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QM) IEFEALAY, ¥ HAR I kAR

Xkl — xh _ fghgk, (4-6-95)

i
Xkt — XV H g, (4-6-96)

e EAIEH?

(W ZRTT R P = —HF "Rz TR J7 ), P

(g")TP* = —(g"TH" " <0.
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A%
H* > 0. (4-6-97)
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g%
H* > 0. (4-6-97)
(2)

f(Xk:) :f(Xk—l—l) + vf(XlH-l)T(Xk: . Xk—H)
) (4-6-98)
4+ §(Xk . Xk‘—l—l)TvZf(Xk—i-l)(Xk . Xk—i—l).
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g%
H* > 0. (4-6-97)
(2)

f(Xk:) :f(Xk—l—l) + vf(XlH-l)T(Xk: . Xk—H)
) (4-6-98)
4+ §(Xk . Xk‘—l—l)TvZf(Xk—i-l)(Xk . Xk—i—l).
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RTXFRS, 15

VX" = VX + V(X (X — XM (4-6-99)
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RTXFRS, 15

VX" = VX + V(X (X — XM (4-6-99)

&l
gk’ k’-f-l Qk+1( Xk+1). (4—6—100)
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RTXFRS, 15

VX" = VX + V(X (X — XM (4-6-99)

R
gk’ _ gk’-f-l 4 Qk-}-l(Xk? . Xk+1). (4_6_100)

Rk, HQMHEER, 1

(QF1)~L(gFH! — gF) = XF+L _ x* (4-6-101)
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iayk _ gk+1 . gk:’ Sk _ Xk:—i—l . Xk:’ ﬁ

(@M~ lyk = g*, (4-6-102)
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iayk _ gk+1 . gk:’ Sk _ Xk:—i—l . Xk:’ ﬁ

(@M~ lyk = g*, (4-6-102)

TR, AGSHMEE L, 5

HM Yk = gk (4-6-103)
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iayk _ gk+1 . gk:’ Sk _ Xk:—i—l . Xk:’ ﬁ

(@M~ lyk = g*, (4-6-102)

TR, AGSHMEE L, 5

HM Yk = gk (4-6-103)

PR (4-6-103) A4
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iayk _ gk+1 . gk:’ Sk _ Xk:—i—l . Xk:’ ﬁ

(@M~ lyk = g*, (4-6-102)

TR, AGSHMEE L, 5

HM Yk = gk (4-6-103)

PR (4-6-103) A4
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B)N T ETFIHE, £

H"™ = H* + AHF, (4-6-104)
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BN THETE, &
H"™ = H* + AHF, (4-6-104)
FEE FRAB IE A HY NFR IS FRFE R, Bl
[ )
k+1 k k 0 T
H gk — AHF = P P (4-6-105)
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BN THETE, &
H"™ = H* + AHF, (4-6-104)
FEE FRAB IE A HY NFR IS FRFE R, Bl
[ )
k+1 k k 0 T
H gk — AHF = P P (4-6-105)
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LuRNPHE 4, H

H" = HY + A (4-6-106)
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LuRNPHE 4, H

HM = 7% 4 (4-6-106)

KA AU R, 7

Aun' YV = SF — gk & ZF (4-6-107)
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LuRN P51, B
HM = 7% 4 (4-6-106)
Kb s Ui NS UTRRE, 153
Aun' YV = SF — gk & ZF (4-6-107)

g%

uw=aZ"

(4-6-108)
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R ezl A B30

N2 ZF(ZRTYR = 7%, (4-6-109)



FWE LHRRMMNH T &

DiemssaemelOnesic.cdien 4.6. 4 H E % 345
81 W N 2V
N2 ZF(ZRTYR = 7%, (4-6-109)

ERETRLL(ZH)T, 18

1

Aot = = .
C T ZRTYE T (YR Zk

(4-6-110)
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81 W N 2V
N2 ZF(ZRTYR = 7%, (4-6-109)

ERETRLL(ZH)T, 18

1

Aot = = .
C T ZRTYE T (YR Zk

(4-6-110)
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TR

Zk(zk:)T

Hk‘-l—l _ Hk:

(4-6-111)
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TR
Zk (Zk:>T
k+1 k

MR 4.31 AESRIFE F 4, & X(4-6-111)% 2 89H', i =
1,2,k + 1o ARith R INGF40 F4, BP

Hk+1y]<} _ Sk
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TR
Zk (Zk:>T
k+1 k

MR 4.31 AESRIFE F 4, & X(4-6-111)% 2 89H', i =
1,2,k + 1o ARith R INGF40 F4, BP

Hk+1y]<} _ Sk

MR 4.32 SRIFFATf(X) = 3XTQX +0"X +¢, Q >
0, 43X
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(1)H® > 0;
(2)3F K & B 5
(3)(Z*)TY* £ 0.
A4,
(PYT'QP = 0,4, =0~k +1,i # j (4-6-112)

HMQPI = Pl j =0~ k; (4-6-113)
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(1)H® > 0;
(2)3F K & B 5
(3)(Z*)TY* £ 0.
A4,
(PYT'QP = 0,4, =0~k +1,i # j (4-6-112)

HMQPI = Pl j =0~ k; (4-6-113)
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(1)H® > 0;
(2)3F K & B 5
(3)(Z*)TY* £ 0.
A4,
(PYT'QP = 0,4, =0~k +1,i # j (4-6-112)

HMQPI = Pl j =0~ k; (4-6-113)
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UERR AN

QS =Y/, j=0n~Fk+1.
HITYI = 87, j=0n~k+1.
SI = —t;H"g* = t,P", j=0~Fk+1.

it LA
HIT' QP! =P/, j=0~F. (4-6-114)
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349

HlQPO — PO7
(PY'QP® = —(¢")TH'QP
= —(g)"P’
= 0.
Rtk = m — 1AL;

IAEUEE = mAHROL



FWE LHRRMMNH T &

DiemssaemelOnesic.cdien 4.6. 4 H E % 350
B3l
(S™MTQPI =t (P™'QP’

(4—6—115)

=0, j3=0~m-—1;

(Ym)THmQPj _ (YTTL)TP]

= (S™TQP’ (4-6-116)

=0, j3=0~m-—1;

Fir LA

H™ QP = H"QP' =P/, j=0~m—1;, (4-6-117)
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X
H™Qp™ = p™, (4-6-118)
e

(Pm-f-l)TQPj _ —<gm+1)THm+1QPj
| (4-6-119)
:_<gm+1)TP]:O_ jZONm-
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X
H™Qp™ = p™, (4-6-118)
e
(Pm+1)TQPj _ _<gm+1)THm+lQPj
| (4-6-119)
_ _(gm—i—l)TPJ = 0. j: 0~ m.

I
I 4.33 (MR —KREMFEE) &S0, SH ... S

MRKX, AN T R&EK, SRIFTHE Sn+ 1% %k,

BPHTL = Q_lo
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WERR 15 IR BRI (X)) HesseHE FEQE IE € I, fEFTA ik
2 bR Y AT AR A

Yk =Qs*
B, FRATH AR
HY =8  j=0,1,---,i—1.

XFi =1, HEHSRIAXTH LA . e LT
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Ti > 1AL, FATIE B T + 1AL AT

(S* — HY")(S' — HY)TY/
(Si _ Hiyi)Tyz' !

H*Y? = H'Y +

B <, HAEERE
(8" — HY")Y'Y) = (8)'Y! — (Y)Y H'YY
= (SHTY; — (Y)HTs
= (SHY'GS — (SHTGS?

=0,
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1

HMYI =Y =87, j<i.

%l] — ZEH" ﬁ
Hi—i—lyz’ _ Sz

NICE
SI = H"Y!) = H'"QS’, j=0,1,---,n—1.

mTPigtTx, WHQ =1, BIH"=Q 1, |
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1

HMYI =Y =87, j<i.

i‘,U — Z.Hﬂ" ﬁ

H™Y' = 5"
NIE
SI = H"Y!) = H'"QS’, j=0,1,---,n—1.
mFPi&tx, MH'Q=1, BIH"=Q L, |

SRR —RIEA X EA:
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(L) XFRIEATE

(Sk‘ _ Hkyk)(sk . Hk:yk)T
(Yk)T(Sk _ szYk;) !

H = gF 4 (4-6-120)
X H,

Sk — Xk?—f—l _ ){'k7 Yk? — gk+1 _ gk (4‘6—121)
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(1) 3 RFREFTER.

(Sk‘ _ Hkyk)(sk . Hk:yk)T
(Yk)T(Sk _ szYk;) !

H = gF 4 (4-6-120)

XH,

Sk — Xk?—f—l _ ){'k7 Yk? — gk+1 _ gk (4‘6—121)

(2)i SN TERAF.

HM Yk = gk (4-6-122)
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(1) 3 RFREFTER.

(Sk‘ _ Hkyk)(sk . Hk:yk)T
(Yk)T(Sk _ szYk;) !

H = gF 4 (4-6-120)

XH,

Sk — Xk?—f—l _ ){'k7 Yk? — gk+1 _ gk (4‘6—121)

(2)i SN TERAF.

HM Yk = gk (4-6-122)
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SRS RIA A B2 o A
(3)SR1AF\AI fe 3
SP— HYYY =0 (4-6-123)
(YW (SF — H*YF) =0 (4-6-124)
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SRS RIA A B2 o A
(3)SR1AF\AI fe 3

SP— HYYY =0 (4-6-123)

(YW (SF — H*YF) =0 (4-6-124)

() RBEHAIEPE = —HF "R FET51A], BIHPANIEE
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SRS RIA A B2 o A
(3)SR1AF\AI fe 3

SP— HYYY =0 (4-6-123)

(YW (SF — H*YF) =0 (4-6-124)

(H)ARBEFRIEPY = —HFgFE T RETT R, BIHFAIERE .
4.6.2.3 W#F2R (DFPEX)

SR12 T2 R Ve 38 RO RE FEAZ IE A H* I 9 %) FRAE
[, Hrank(AH*) = 1,
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SRS RIA A B2 o A
(3)SR1AF\AI fe 3

SP— HYYY =0 (4-6-123)

(YW (SF — H*YF) =0 (4-6-124)

(H)ARBEFRIEPY = —HFgFE T RETT R, BIHFAIERE .
4.6.2.3 W#F2R (DFPEX)

SR12 T2 R Ve 38 RO RE FEAZ IE A H* I 9 %) FRAE
[, Hrank(AH*) = 1,
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A H* BA T ] S X

[

|

Q" = Muu’ \(#0) € R,u € R".

(4-6-125)
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A H* BA T ] S X

[ )

Q Q' = uu’ A(#£0) € R,u € R".

\ )

(4-6-125)

HEAHFTE AR E 4R, Srank(AHR) =2, BA=1R
HEFMERARXE? BEHNAXEEAS EAFSRIFG;
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A H* BA T ] S X

[ )

Q Q' = uu’ A(#£0) € R,u € R".

\ )

(4-6-125)

HEAHFTE AR E 4R, Srank(AHR) =2, BA=1R
HEFMERARXE? BEHNAXEEAS EAFSRIFG;
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Xt | E R A R R UE R DF PRI
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XA N IV R A N RREE R IEM DF PR,

DFPH 3% 1 5t /& HDavidon (19594E) #£ H KK, J5
¥, FletcherfPowell (19634 ) *f Davidonf] 77 5 4E T 24
Bt XA AR B TTE R R Tk . HE
TEIRE UL B IR B A
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XA N IV R A N RREE R IEM DF PR,

DFPH 3% 1 5t /& HDavidon (19594E) #£ H KK, J5
¥, FletcherfPowell (19634 ) *f Davidonf] 77 5 4E T 24
Bt XA AR B TTE R R Tk . HE
TEIRE UL B IR B A

(1) = Be i A o 5
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RT3 47, Hrank(AHY) =2, W

[\ )

A2
AHY =P PY = \ugul + Xougus . (4-6-126)

\ 0)

:‘IXEJ )\Z(# O) € R’ U; € Rny Z = 1,20
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RT3 47, Hrank(AHY) =2, W

[\ )

A2
AHY =P PY = \ugul + Xougus . (4-6-126)

\ 0)
:‘IXEJ )\Z(# O) ER’ U; ERn, 7;:1,20
SRR S

AHY® = SF — HFYF,
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RT3 47, Hrank(AHY) =2, W

[\ )

A2
AHY =P PY = \ugul + Xougus . (4-6-126)

\ 0)
:‘IXEJ )\Z(# O) ER’ U; ERn, 7;:1,20
SRR S

AHY® = SF — HFYF,
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&l

AlululTYk + AgUgung = Sk — HFYF, (4-6-127)
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H5SRIAE, Ea(4-6-127) /1 ReME— 1 Euqs us,
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Mugul Y = % (4-6-128)

Aougul Y = —H*Y*, (4-6-129)
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Fitl3a, B € R, 1115

u; = aS”, (4-6-130)

uy = —BHY", (4-6-131)
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Fitl3a, B € R, 1115

u; = aS”, (4-6-130)
uy = —BHY", (4-6-131)

FIt A
Ma?SF(SHTYr = gk, (4-6-132)

N BEHFYR(HFYR)TYR = —HFY*®, (4-6-133)
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Fitl3a, B € R, 1115

u; = aS”, (4-6-130)
uy = —BHY", (4-6-131)

FIt A
Ma?SF(SHTYr = gk, (4-6-132)

N BEHFYR(HFYR)TYR = —HFY*®, (4-6-133)
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EINIf]
\ B 1
10" = o (4-6-134)
1
o3 = — (4-6-135)

(HFYRYTYF
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A T
1
Aot = (SR (4-6-134)
1
2 _
Ao 3" = _(Hkyk)Tyk (4-6-135)
&l
Sk Sk T
Muul = A\a?SF(SHT = (Sk()—ﬁ)/k (4-6-136)
Aougud = NP HMYF(HFY )T
HFYR(HPYRYT (4-6-137)

(HFYRYTYF
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MIM#3 2] D F PEE IR B E A5

Sk(sk)T B Hkyk(Hkyk)T

H" = HY 4 (Eq: SR2)
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MIM#3 2] D F PEE IR B E A5

Hk‘-i—l — Hk .

(Eq: SR2)

(2)1E € 184 14

EIE 4.34 FRH! =1, MN(Eq: SR2)AT = £ 6 HF Z 3 AR E

W o
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MIM#3 2] D F PEE IR B E A5

Hk‘-i—l — Hk .

(Eq: SR2)
(2)1E € 184 14
EIE 4.34 FRH! =1, MN(Eq: SR2)AT = £ 6 HF Z 3 AR E

W o

WERR XARPER R, R RAEIEE .
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MIM#3 2] D F PEE IR B E A5

Hk‘-i—l — Hk .

(Eq: SR2)
(2)1E € 184 14
EIE 4.34 FRH! =1, MN(Eq: SR2)AT = £ 6 HF Z 3 AR E

W o

WERR XARPER R, R RAEIEE .
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k=1, WL,
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k=1, WAL, R H AL,
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k=1, BOL; BWHYSAL; FUuFHM RO
VX(#0) R, A

XTsk:(sk)TX B XTHkyk(Hkyk)TX

XTHk+1X _ XTHk‘X
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k=1, BOL; BWHYSAL; FUuFHM RO
VX(#0) R, A

(SK)TYk B (HFY F)TY'E
B XTHkX<Yk)THkYk _ XTHkyk(Yk)THk‘X
i (Yk)THkyk
XTSk(SHT X
(Sk)TYk

XTHlH_lX:XTHkX—I—
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k=1, BOL; BWHYSAL; FUuFHM RO
VX(#0) R, A

(SK)TYk B (HFY F)TY'E
B XTHkX<Yk)THkYk _ XTHkyk(Yk)THk‘X
i (Yk)THkyk
XTSk(SHT X
(Sk)TYk
3 XTHkX(Yk)THkYk _ (XTHkYk)Q
i (yk)THk:yk:

XTHlH_lX:XTHkX—I—

(XTskz)2
" (e
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k=1, BOL; BWHYSAL; FUuFHM RO
VX(#0) R, A

XTsk:(sk)TX B XTHkyk(Hkyk)TX

XTHlH_lX:XTHkX—I—

(Sk)TYk (Hk:Yk)TYk
XTHkX<Yk)THkYk _ XTHkyk(Yk)THk‘X
~ (YR THFY'F
XTSk(SHT X
STy K
XTHkX(Yk)THkYk _ (XTHkY<k)2)
~ (YFTHFY'*
N (XTSk)Q
(Sk)TYk

(4-6-138)
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MAHN

(S7Y* = (P (g1 — g
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XK

(S7Y* = (P (g1 — g
= —tx(PYg" = ta(g") HYg* > 0, (H* > 0)

(4-6-139)
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XK

(S57Y*+ = 1 (P (g1 — )
= —tx(P")"g* = ti(¢") " H"¢" > 0,(H" > 0)
(4-6-139)
XTHEX (YN HYY — (XTHFY™)? > 0, (Cauchy — Schwarz)
(4-6-140)
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XK

(S*)Y'YF =t (P*) (6" = ¢")
= —t(P)"g* = tx(¢") " H"g* > 0, (H* > 0)
(4-6-139)
XTHEX (YN HYY — (XTHFY™)? > 0, (Cauchy — Schwarz)
(4-6-140)
(XTSk:)T _ (Sk)TX _ a(Sk)Tyk

= atp(¢")TH " £ 0,(X = aY", a #0)
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XK

(S57Y*+ = 1 (P (g1 — )
= —t5(P*)'¢" = ti(¢") H'¢" > 0,(H" > 0)
(4-6-139)
XTHEX (YN HYY — (XTHFY™)? > 0, (Cauchy — Schwarz)
(4-6-140)
(XTSk)T _ (Sk)TX _ Oz(Sk)TYk
(4-6-141)
= atp(¢") H"g" #0,(X = aY" a #0)

e ! l
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(3) ikt
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(3)FLikiR

B3k 4.7 DFPH &
BRI —RIENR T R E AP, REiRZIEEE KN K
KA KX (Eq: SR2), BE XA ADFPH %,

5l 4.35 ADFPX * Kmin2z? + 23 — 42y + 2, BX; =
(2, 1)%,
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(3)FLikiR

B3 47T DFPHE %
B BASARE—RIENRG T R E XY, REieR F4EMEENAN X

HAX(Fq: SR2), ZHER#HADFPH *.

5l 4.35 ADFPX * Kmin2z? + 23 — 42y + 2, BX; =
(2, 1)%,
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(3)FLikiR

B3 47T DFPHE %
B BASARE—RIENRG T R E XY, REieR F4EMEENAN X

HAX(Fq: SR2), ZHER#HADFPH *.

5l 4.35 ADFPX * Kmin2z? + 23 — 42y + 2, BX; =
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(3) ikt

B3k 4.7 DFPH %
LR SARFE— R ENR T REEF, REIRFZIEEE RN X
BAX(Eq: SR2), %HX#HANDFPH %,

5l 4.35 ADFPX * Kmin2z? + 23 — 42y + 2, BX; =
(2, 1)%,
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(3)FLikiR

B3 47T DFPHE %
B BASARE—RIENRG T R E XY, REieR F4EMEENAN X

HAX(Fq: SR2), ZHER#HADFPH *.

5l 4.35 ADFPX * Kmin2z? + 23 — 42y + 2, BX; =
(2, 1)%,

Az — 1) 40 10

2T9 0 2 01
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» |lg'|| # 0
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» |lg'|| # 0
2

Pl = _ngl — —919
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» Jlgtl #0
9

Pl — _ngl

.
2

— g, X2= X't P
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T LA

Sl(sl)T H1Y1(H1Y1)T

H? = H! _
+ (Sl)Tyl (Hlyl)Tyl




FWE THRRMMUIH T & \ S
ZhangxiaoweiQuestc.edu.cn 4.6. iH:‘aﬁr)E Vi [EJ JJK—

T LA
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HWRITA NP2 = —H?> = B
—4
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HWRITA NP2 = —H?> = B
—4

MXZ i PPk AT — 4 2R, B

X3 =X%24¢,P% = :

g% = 0, FrBPAX3@&th/ s, |
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HWRITA NP2 = —H?> = B
—4
X2 ORI PREAT — 448 R, HI

X3 = X? 4 t,P?

g3l =0, FrLAXS RN A !

A8 R A2 K AR To 2 RARAL 7] 8 1) e 5 TR 22—
HEA st . 2 X (4-6-127)Buy, ue B L5 2 1
N b R AR RO R Wi il — R 583% . & WL [ A Broydenix
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M HuanglRW K.
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M HuanglRW K.

4.6.2.4 BIEEAT

(1)19674F Broyden%s i :
BroydenZE /i 3:

Sk:(sk)T B Hk:yk(yk)THk
(YF)TSk  (YR)THFYH (4-6-142)

+ 6(Yk)TSk(Yk>THkkak(wk)T.

Hk-l—l _ Hk‘ 4+

EI‘IXE,

S sk HWY
i (Yk)Tsk (Yk)THkyk‘

(4-6-143)
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o Y45 = — i, = SRI1.

° 5 = OHﬂL, = SR2.
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L i—,lﬁ = (Yk)T(S]}—HkYk)HTJ" = SR1,
L i—/lﬁ = OHﬂL’ — SR2O
(2)1970%F Huang?s i -
HuangZK 3
H = gF 4 SFRT + HFY ()T (4-6-144)
EIXH,
ub = apS* 4 bp(HM Y, (4-6-145)
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" = ST+ di (HMTY", (4-6-146)

H.iwi 2
(WHIY* = w, (4-6-147)

() TY* = —1 (4-6-148)
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" = ST+ di (HMTY", (4-6-146)

Hii 2
(WHIY* = w, (4-6-147)
() TY* = —1 (4-6-148)

o Yiw=1, a,=0b, =08, = DFP.,
o Yw=1, b, =y, = Broyden.
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° i—ﬁw =1, bp=cp, d. = Oﬁﬂ" = BFGS,
Sk(sk)T . Hkyk(gk)T . Sk(yk)THk

Hk—l-l _ Hk: + Bk (Sk)TYk :
Be=1+ (SH)TY'*

(4-6-149)
BFGSH Broyden, Fletcher, GoldfarbfShannot1970%F
feth o
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° i—ﬁw =1, bp=cp, d. = Oﬁﬂ" = BFGS,
Sk(sk)T . Hkyk(gk)T . Sk(yk)THk

Hk—l-l _ Hk: + Bk (Sk)TYk :
Be=1+ (SH)TY'*

(4-6-149)

BFGSiBroyden, Fletcher, GoldfarblShanno¥ 19704
peth. HTEbritEp, E&EEZIEREZERZW, FFls B 4%
RAFEHRI R, — Mo B ROBEFE B ) IR 8 11, AN 2
BEVE R
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° i—ﬁw =1, bp=cp, d. = Oﬁﬂ" = BFGS,
Sk(sk)T . Hkyk(gk)T . Sk(yk)THk

Hk—l-l _ Hk: + Bk (Sk)TYk :
Be=1+ (SH)TY'*

(4-6-149)

BFGSiBroyden, Fletcher, GoldfarblShanno¥ 19704
peth. HTEbritEp, E&EEZIEREZERZW, FFls B 4%
RAFEHRI R, — Mo B ROBEFE B ) IR 8 11, AN 2
BEVE R VAREN
WEHMPIEEM, ¥R TEERKE: ERn+1 K)E, &
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B SAEREME, BIX = X", H =1,
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B A AEARRERE, X =X", H'=1.
(3) Broyden A Huang < 2N
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B A AEARRERE, X =X", H'=1.
(3) Broyden A Huang < 2N

Huang
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B A AEARRERE, X =X", H'=1.
(3) Broyden A Huang < 2N
DFP

Huang > | Broyden

BFGS
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B A AEARRERE, X =X", H'=1.
(3) Broyden A Huang < 2N

DFP

SR1
Huang > | Broyden >

SR2
BFGS
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B A AEARRERE, X =X", H'=1.
(3) Broyden A Huang < 2N

DFP

SR1
Huang > | Broyden >
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BFGS
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§ 4.7 S5 E

Ay R A AR R AR IR ey B I F IR pR B
¢")(s) = flzr) + gfs + %STGkS (4-7-150)

I f(x), FHFPgW (s) BB B IEay, 153
Tpt1 = Tk + Sg. (4—7—151)

BiE, MR R BERIESEER Rt RIAA Hs7en
N, g () A REIEIL f (2) 0
N TSR SRS, BATETTIANE 1 — 4RI
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AR, TERHA—4EHRPGES, BRAOVRFERIEMIE R W,
MiEFE—NEE TP K. BRZXMIREE RN, HEH
— AN, BIVEA 2D I ndE — IR,

4 7 ]- gzkllb\m.\

18 W T E AT DU SRS — 43 &R, 1 H A ] DU
R HesseH MEG AN 1E T8 sy, i i 55 A

XFPEE SE B AR T P K, RS R g IR
AR R R .. BEHE — NP K By, FHHkE
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Sy, BB »

Qr ={x | ||z — xxl| < hg} (4-7-152)

B EEX AR g (s) 5 H bR R f (v + ) — 3, B
PR AR RS (o) — D E &AL, R )5 FngE — B
R () e MR T sy, B o = 21 + Spo
X P71 BE B A A W i PR R S i stk CEAE BRAR Y
ARSI . TP K2 BUE T aylor & 204 25115 I8 PR
i, WOTENFRN
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{5 RS T5 R AR Y ] i

min ¢¥)(s) = £(zx) + gf's + 55" Cis
R (4-7-153)
Isl| < hu.
VER, XEWTEEEATEN, LRI 2-TEE| - [|a, oo-TE
| - oo BATDRMHG-TEEL - oS ItETuE, ZHOTIRR
- [l2o

GAATIEFERy T BEA fi N fAESR AL B SERR T PR

Afy = fr — f(l’k; o Sk), (4—7—154)
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AqW RS BL TR T P A

Aq® = fi, — ¢¥(s). (4-7-155)

E X AR
ri = Afr/Ag®), (4-7-156)

e R B (s T B B bR B8 B (2 + sp) O AR
JEo rpBdEIEL, REGEAGE L.

Nl A RPRRAEE, EEHEN AR, I H
FEAL b /R AT BRI RN, R BRSO 5 H AR e B —
HIEE
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Bk 4.8 BHB T &
TH 1 %dixy, ©ho=|gl, k=0
T 2 SdiaAeh,, T Hg GL.
T’ 3 R HRAEA(4-7-153), K dspo
S A4 K f(xp+ sp)For, 1A,

Y% 5

if r, < 0.25 then
i1 = [skll /4;

else if r; > 0.754=||sg|| = hy then
hry1 = 2hy;

else
hk+1 = h/k;o

end if

FEG6 Er, <0, Wapy =a1: EN, 24401 = 25 + Sko
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BLZfa H, ()& & F 1% $00.25, 0.75% 2 R 1 & %
e B, B 0T I R A AR AN R U . (2)H AT AR
i 2 o396 18 ok Blhy, B0 0 e, < 0258, A BLAE X
8] (0. 1| sk |, 0.5 55 ||)  HH 22 T 5 AF B I B 11 o

5l 4.36 KMmin f(X) = 2 +a?+a3—4ay+5, XE, XV=
(0,0)7

" l
4.7.2 BT RO

(YR WARr N e eH Y Wb S S PSRN ) § Ml N TR A [
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Sl YU K 4s H 5 iR B S AR WSS GIE B S ABA 3 R 98 2055 i
Ve B, Al PLRAIE He g AR st He e et o

EIE 4.37 (WS ERR) #B € R"EZA R % 1, € B,
Vi, %f € CPLERREBLE|G|, < M, M > 0,01z #3%H 7
FAE—ANHR A ok B AR B

EIE 4.38 4o R R Bao>XiL i & fa9HessesE G R IE & 89 &
HARASTERI A, — 1, 2, — 2, glb( k) > 0, VAR 3t
T A K&k, 29 K ||s]la < hy. b ALEER B — g,



EFhE ARJMUTE

1] A -
min f(X) (NLP)
s.t.
gi(X) >0, i=1~m; (5-0-1)
JNEREI LT L2

o 14T /5 MI¥E (Feasible Direction)
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o 24 (Linearization Technique)

o TETPREE (Penalty Function)
§ 5.1 mIUMHEFEH
5.1.1 A[{T/51a

EX 5.1 (M) R = {X|g:(X) > 0,hi(X) =0,i =1 ~
m,j = 1 ™~ l}o

EX 5.2 (AI{TAME) #X e R, £ E—-ANEEHEP ¢
R, BAE—A0 >0, EFFHAEN € (0,0)6, AX + AP €
R, WARP A EXZ—ATITFHm@.
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EX 5.3 (FFEAME) AXA(NLP)& — AT 477 &, &
£0>0, X (0,0)i, FHELEFEQEPEFS(X+AP) <
f(X) &z, MARPHf(X)EEXLLG—ATHET @,

EX 5.4 (AI{TTFEAR) HXA(NLP)®—ATi7.4, 3
Kw) BPHRA RXKOTAT T ®, XAf(X)E XL —A
T,
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EX 5.5 EXAENLP)Y — A~ T /7 &, *Ik €
{1,---,m}, #FgX) =0, M#HAREF Xg(X) >

FX A A R(RAMA R, AKAR); & NAA R
RAR(AEBEYR, FAKAHR). FAT(X) = {i | g(X) =
0,i=1~m}, J={1,2,--- 1}, MWEA=Z(X\)UTH*
FX 6hAe A (R A R) A RE,

EIE 5.6 EPR(NLP)Y—ATHTEH®, WA

ViX)'P <o; (5-1-3)

Vg (X)'P > 0; ke A (5-1-4)
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5.1.2 — M EEG

EX 5.7 (IEMZ) #X € R, #Vg(X), Vhij(X), i €
I(X), je T&MEAX, NAXARYG—AEN =,

EE 5.8 (—HreEEH) Kf(X), g(X), hi(X)T & ,
EX(NLP)&G—A B3R A0 S LA ER &, WA EN (i €
I(XF) AR pi(j € J), 1243

l
VAX) = 3 NVEX)+ D mVh(X),  (5-15)
i€T(X*) j=1

AT >0, Ngi(X)=0, i=1,2--- m. (5-1-6)
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AR L o

ENX 5.9 (KKTE) #R(5-1-5)4(5-1-6) A K KT % 4 ; 4= i#
RKKT4WHEAKKTS, RK — T k.

5 5.10
min f(X) = (:L‘l — 2)2 + (CL’Q — 1)2
s.t.
g1(X) =z —x% >0

B(X)=2—21—22>0
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B 5.11 RBIEXT = (1,1, 1) ' F@FEAYKKT .

min f(X) = -3z} — x5 — 273
Sl

—r1+ 29 >0

T3] + 75 + 235 = 3

w06 =193
7 FEN =2, =2, {15



FEFE NRRGEMNT %

Zhangxiaowei@uestc.edu.cn 5.1. %fﬁ’rﬁ%ﬁ: 392
A >0,
|

5.1.3 M ZED 4

R 5.12 (ZMESFHE) &f(X), ¢6(X), hi(X)= Kk &
5T, EX* e R, BEN, uf, i=1~m, j=1~1, 1
F K KT 4 4% p% sz B i %451+

7TV g;(X*) =0, i € I(X*), Al > 0; (5-1-7)
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Z'Vgi(X*) > 0, 1 ¢ 2(X7), N =0; (5-1-8)
Z'Vh;(X*) = 0. (5-1-9)

WAFRMEZA

7" (v2f Z)\ V2gi(X*) ZMJW (X*))Z >0
(5-1-10)

B, W X*H(NLP)# =5 & )
5 5.13

min f(X) = 2] — 8x1 + 25 + 16
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s.t.
g1(X) = — (21 +x%) +5>0
g2<X) = —<£U1 +562) -+ 5} Z O

hi(X)=(z1—4)*+25-9=0
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A
3, 4t
2.t
1. +
(0] 1 2 3 4. 5 6 7 8.
-1. +
—92. 1
-3. +
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3.

5, &

!
NI B

1. 4+

9 1

3. 4




FEFE NRRGEMNT %

Zhangxiaowei@uestc.edu.cn

5.1.

B A

395
7. 8



FEFE NRRGEMNT % p W
Zhangxiaowei@uestc.edu.cn 5.2. ,@ ‘ﬁj ]Zl #(JJ&— 396

§ 5.2 #ETREE

5.2.1 EAREE
S A AR A 2 R ) s A Ak 1al A E i 0 R s AR S —
F AR R A B ME,  BIRE R o) @A AL 9 T 20 RALAK 7]
M, FERE
min f(X) (5-2-11)
s.t.

gi(X) =0,i=1~m. (5-2-12)
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T B BE R H AL

min P(X, my) = min f(X) + my Z <gZ ) (5-2-13)

ﬁi,%mﬁﬁﬁ¥,Aﬁ MRKHISE FRP(X, mi)
AL (Xﬂthﬁ&wXD;ﬁﬁﬁo

5.2.2 ZFBRE

A0 A AR BCR RIS, QIR R ME, RIBA
SR FE RN AE VG B T B B R AR I o O i S R e i) 5 T

EHAIE, TIHAT: BEREE BRTK BRE
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o GRS RN AT B S AR A #A SRR S, a
(EFSYA /]2

5.2.3 SIETFSRMRBAHRTZEBXHR

XJ T o) (5-2-11) :

Stk B E B EO)
L(X, ) = f(X) + zm: 2igi(X) (5-2-14)
=
SRSy
P(X.m) = 1(X) + Y mi(a(X)) (5-2-15)

1=1
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UES]
A (X) (5-2-16
2mZ- - . __ )

5.3.1 EARBEE

5] 5.14

§ 5.3 IPRTIERBUR
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5.3.2 —fRARZALLTE
EEnapdl
minf(x) (5-3-17)
s.t.

hi(X)=0,j=1~1

ARG
l
2
P(X,my) = F(X) +my, Y <h] (X)) (5-3-18)
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P, XFF

minf(X) (5-3-19)
5.5

P(X,my) = +mkz (gz ) wilg).  (5-3-20)
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X, mpr > mys wi(g) VBN ERERE, H

ui(gs) = (5-3-21)

1, otherwise
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X, mpr > mys wi(g) VBN ERERE, H

ui(gs) = (5-3-21)

1, otherwise

o, WG

P(X,my) = f(X) +mi > <mm (gi(X),())) (5-3-22)

1=1
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R, T — 8 (N LP), B N e

p(X7mk)_f(X)+mk<Z(hj( ) +§m:( )ul gz)>.

j=1 i=1

(5-3-23)
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R, T — 8 (N LP), B N e

p<X,mk>—f<X>+mk<Z(hj )+ 3 (4) )w).

j=1 i=1

(5-3-23)

a(X) = zl:( hi( ) +Z (gz ) ui(gi)- (5-3-24)

!

U] 249 B4R Ak 1] B (IV LP) BT % 4%, g 3R AR TR TR0 19 T8 0 SR AR A il
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el :

min P(X,my) = min ( F(X) + mkoz(X)). (5-3-25)
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o
nmappxﬂn@::nnn(f@¥)+7nmuxj). (5-3-25)

WRXr e R, WMEEX R, A

F(X7) = P(X{.my) < P(X,my) = f(X).  (5-3-26)
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SiF

min P(X,my) = min ( F(X) + mkoz(X)). (5-3-25)
WRXr e R, WMEEX R, A

F(X7) = P(X;,my) < P(X,my) = f(X). (5-3-26)

BPX2 1) (5-3-23) (1) B A il
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SiF

min P(X,my) = min ( F(X) + mkoz(X)). (5-3-25)
WRXr e R, WMEEX R, A

F(X7) = P(X;,my) < P(X,my) = f(X). (5-3-26)

B X ] 8 (5-3-23) I B L fifE o SR SR 35 X772 1) (N L P) 1) 5%

L, HARX; € Ro
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HmJPLXﬂn@::nﬂn(fCY)+7nmﬂXj). (5-3-25)
WRXr e R, WMEEX R, A

FOXE) = POGmy) < POGmi) = £(X). (5-3-26)

B X ) R (5-3-23) I e AL AR o B4R 35 X502 ) JBL(N L P) ) B

L, HARX; € Ro
5.3.3 Bk

LR 1,
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i

HmJPLXﬂn@::nﬂn(fCY)+7nmﬂXj). (5-3-25)
WRXr e R, WMEEX R, A

FOXE) = POGmy) < POGmi) = £(X). (5-3-26)

B X ) R (5-3-23) I e AL AR o B4R 35 X502 ) JBL(N L P) ) B

L, HARX; € Ro
5.3.3 Bk

LR 1,
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Bk 5.1 9h 80k
FH1 £2X° my >0m =1), C>1(C=10), k=1,

Y& 2 UAXMUAME R, KB LR F AL(5-3-23) 8 & KL
X",

T’ 3 Empa(XF) <e, MNXPARAFA(NLP)SRMLM, &N
TR (4).

FH 4 bmp=Cmy, k=k+1, #F5H2).

5] 5.15

min f(X)
S.t.

g1(X) = —27 + 23 > 0.
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=}

Bk &7 407

92<X) = T Z 0.
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5] 5.16
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\

r—22>0.
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r—22>0.



FHFE ARRMMAT &
ZhangxiaoweiQuestc.edu.cn 5.3. ﬁl\ /E\E\ 1l

il

&
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g&gs

r—22>0.

R oo =2, I
5.3.4 WIS E I
5138 5.17 X EIXF ARG HES AN FT], WA

P(XM my 1) > P(X™, my) (5-3-27)
(XM < a(XF) (5-3-28)

FXM) > F(XP) (5-3-29)
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XE, kE>1,
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X2, k>1,
WERA Bk

P(XM myga) = FX) + my (XM
Z f(Xk—H) _l_mka(XlH—l)
(5-3-30)
_ P(Xk+1,mk)
> P(X" my).
5

FXEY Lmpa(XFY) > F(XF) + mpa(XF), (5-3-31)
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FOXR) + mpa(XF) > F(XPD) + mpa(XFT. (5-3-32)

Hl
mi(a(X5) = a(xX**h)) < F(X) — f(xh
< M1 (oz(Xk) — oz(XkH)).
(5-3-33)

UESH

(M1 — M) (@(X’f) _ oz(Xk“)) >0, (5-3-34)
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E Yl

a(XM) < a(XP). (5-3-35)

BJa, BARA (XM > F(XF)RGL, |



FEFE NRRGEMNT %

Do @nesie.cdien 5.3. 4hE 5T E S 411
(Al bk

a(XF) < a(XF). (5-3-35)
RS, B X)) > FOC L |

EIE 5.18 &S, g, hAF RR"E & E & o, M dH
K515 A 69T IS B PI{XPL a9 R IR B b R 2 RAR AL E]
M (NLP)#AE ) o
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Do @nesie.cdien 5.3. 4hE 5T E S 411
(Al bk

a(XF) < a(XF). (5-3-35)
RS, B X)) > FOC L |

EIE 5.18 &S, g, hAF RR"E & E & o, M dH
K515 A 69T IS B PI{XPL a9 R IR B b R 2 RAR AL E]
M (NLP)#AE ) o
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WERR W XF — X, X*NIBNLPRIR/N S . RN

F(X*) = P(X*,myg) > P(X",mg) > f(XF),  (5-3-36)
7L
FX*) = f(X5). (5-3-37)
kA

FX7) < F(xhy. (5-3-38)
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PSP
lim P(X*,my) =P < f(X*), (5-3-39)
lim £(X*) = F < f(X7). (5-3-40)
It A

lim a(X") = lim = 0. (5-3-41)
k—o00 k—o0 mi
ES):4
a(X) = lim a(X*) = 0. (5-3-42)
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T LA

X € R. (5-3-43)

M 3T (5-3-38) AT
H 27 (5-3-37) A1 =7 (5-3-38) Ik ! |



S LS Cot . 54 AT ENE 414
FIr A
XcER (5-3-43)
M 3T (5-3-38) AT
|

H =X+ (5-3-37) F1 2+ (5-3-38) A5 1IE !

§ 5.4 NETIeRBUE

S RIS
(DERLIH, FEmBl;
(2) W04 2T DT 2



S LS Cot . 54 AT ENE 414
FIr A
XcER (5-3-43)
M 3T (5-3-38) AT
|

H =X+ (5-3-37) F1 2+ (5-3-38) A5 1IE !

§ 5.4 NETIeRBUE

S RIS
(DERLIH, FEmBl;
(2) W04 2T DT 2



FHFE ARRMMAT &
Zhangxiaowei@uestc.edu.cn 5.4. V\] ‘5 ‘ETIJ' ﬂk/jﬂ— 415

/fBAT\BE’
(3) AT X S Ah R HTE e B ME U 2%, A )RR R
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/fBAT\BE’
(3) FIAT X A R AT e R R %, A i R B

5.4.1 HARFBE

5] 5.19
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/fBAT\BE’
(3) FIAT X A R AT e R R %, A i R B

5.4.1 HARFBE

5] 5.19
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min f(X) (5-4-44)
S.t.

XHES2{X | ¢(X)>0,i=1~m}, FERS £0.



FEFE NRRGEMNT %

Zhangxiaowei@uestc.edu.cn 5.4. V\] /E\E\ ‘ETIJ' gf%ﬁ(/ﬂﬁ 417
min f(X) (5-4-44)

ERA

XHES2{X | ¢(X)>0,i=1~m}, FERS £0.

P(X, ) = f(X) 47y — (5-4-45)
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X HLFR
1
B(X) = 5-4-46
ZZ:; 9:(X) ( )

NI
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X LR
1
B(X) = 5-4-46
ZZ:; gi<X ) ( )
N T
P(X,ry) = f(X) + 71 ) Ing(X), (5-4-47)
=1
o 1
P(X,rp) = f(X)+7 ) (5-4-48)
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Do @nesie.cdien 5.4. MR #E 418
X LR
1
B(X) = 5-4-46
ZZ:; gi<X ) ( )
N T
P(X,ry) = f(X) + 71 ) Ing(X), (5-4-47)
=1
o 1
P(X,rp) = f(X)+7 ) (5-4-48)
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g(x) =2 =0

5.4.2 Hik
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5.4.2 Hik
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Bk 5.2 A5k
FH 1 #txX€S° r >0 =10), C<1(C=0.1), k=1

Y& 2 UAXMUAMIE R, KB LR E AL (5-4-45) 89 & K
X",

T& 3 ErfB(XF) <e, WXFEREAR M (5-4-44) 69 RALFF, &N
R (4).

TH® A4 L =Crp, k=k+1, #F5%E(2).

f5 5.21
min f(X) = %(xl + 1) + 29

ERA

g(X)=x1—-12>0,
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R oX*= (1,07, I
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2 X+ = (1,07, I
B 5.22  FIAT T B R K (5-4-47) K g
min f(X) =21+ 229
s.t.
g1(X) = —{ + 22 > 0,

92(X) =21 > 0.

ﬁz‘i’: X* == (O,O)To I
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2 X+ = (1,07, I
B 5.22  FIAT T B R K (5-4-47) K g
min f(X) =21+ 229
s.t.
g1(X) = —{ + 22 > 0,

92(X) =21 > 0.

ﬁz‘i’: X* == (O,O)To I
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5138 5.23 WA &E(52) AN EIIXE A

P(X" rn) < P(XF, 7). (5-4-49)
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5.4.3 WS EHE

il

=}

Bk &7 422

5138 5.23 WA &E(52) AN EIIXE A

P(X" rn) < P(XF, 7). (5-4-49)
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WERA

P(X*,rp) = f(X") + reB(XF)
> F(X*) + rpa BXPY)

— P(Xka Tk—f—l)

(5-4-50)

> P(X* req).
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iz
P(X", 1) = f(X*) + reB(X7)
> f(X®) + rpaB(XF)

— P(Xka Tk—f—l)

(5-4-50)

> P(X* req).

EIH 5.24 WS, g RR"EGE L FH K, MWaA LK
K5.27% & GG AEAT 8K B PI{XFY a9 AR PR & ok & 2 R AL AL 1]

B (5-4-44) B9 HL) & o
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=

R #ok 424

WERA WXF — X, FEA XAk in) @ (5-4-44) B/ R
N

P(X*, 1) > f(X*) > f(X7), (5-4-51)
Jit A
lim P(X* r)) 2P > f(X7). (5-4-52)

RUA fi%E8E, FRUAXIVE > 0, ERIEEX € S, 1645

~

f(X) = f(X7) <e, (5-4-53)
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B
e

% 425

P(X* ) — F(X*) < f(X) = f(X*) +meB(X),  (5-4-54)

BTl %k — oo, HiH

P(X* r) — f(X*) <e. (5-4-55)
ATt
Jim P(XF rp) = f(X*) = Jim FXM). (5-4-56)
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5.4.4 INGG

A A HNE AR A 2 A AT PRk
AN R ATAT PERI &S, D L B BUE A I — A BRI 7
(RN , SR AEN/INME B RE R R AT X AR I
Bl 2 AT AT 1
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5.4.4 INGG

A A HNE AR A 2 A AT PRk
AN R ATAT PERI &S, D L B BUE A I — A BRI 7
(RN , SR AEN/INME B RE R R AT X AR I
Bl 2 AT AT 1
SRR H, A] DUFH SR e 20 AR A 1R R g 72
SRIGLIRICAC TR, FR1T T N 5 B R AE, 2 5t BB A
FEME: FhRIRIEE AR A 2 AT, 1A RIK
Ay ShRNATUAEE A A8, 1A Rk R BEAE EAN SR A
e
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5.4.4 INGG

A A HNE AR A 2 A AT PRk
AN R ATAT PERI &S, D L B BUE A I — A BRI 7
(RN , SR AEN/INME B RE R R AT X AR I
Bl 2 AT AT 1
SRR H, A] DUFH SR e 20 AR A 1R R g 72
SRIGLIRICAC TR, FR1T T N 5 B R AE, 2 5t BB A
FEME: FhRIRIEE AR A 2 AT, 1A RIK
Ay ShRNATUAEE A A8, 1A Rk R BEAE EAN SR A
e
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min f(X)
s.t. (5-5-57)
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§ 5.5 Tk
min f(X)
s.t. (5-5-57)
hi(X)=0, j=1,---,1
XH, (X)), hj(X)xE ZIRIESET] TR 2L
E SR (18 Lagrangetfi#):
l l
)
(X, V,0) 2:: +§;h§(x (5-5-58)
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XH, V= (Ul,“- ,UZ)T, o> 0o
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XH, V= (Ul,“- ,UZ)T, o> 0o

IR 5.25 XX, VihZ A (5-5-57)4 B3 AL ARG I
pEM, WAL >0, EFHYe > o, XANX,V, o)t =
A& e B o
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XH, V= (U1,-°- ,UZ)T, o> 0o

IR 5.25 XX, VihZ A (5-5-57)4 B3 AL ARG I
A, MBES >0, #3EVe > o, XANX,V,0)H =
& 8= B R

R Z, % & &XR 5 #(5-5-57)89 T 47 &, H*F F %
AV XORGX, VO o) M) &, i A 56— &
oA, MXOZ A (5-5-57) 69 AL AF o
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XH, V= (Ul,“- ,UZ)T, o> 0o

IR 5.25 XX, VihZ A (5-5-57)4 B3 AL ARG I
»EM, NEES >0, #FHVe > o, X2QX,V,0)8 "
& 8= B R

R Z, % & &XR 5 #(5-5-57)89 T 47 &, H*F F %
AV XORGX, VO o) M) &, i A 56— &
oA, MXOZ A (5-5-57) 69 AL AF o

Rlot, #HamEmsitfrvy, RENTS KMTHEFo <
+o0, HLEEEILG(X, V*, o)13 2] R @ (5-5-57) I m L -
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XH, V= (Ul,“- ,UZ)T, o> 0o

IR 5.25 XX, VihZ A (5-5-57)4 B3 AL ARG I
»EM, NEES >0, #FHVe > o, X2QX,V,0)8 "
& 8= B R

R Z, % & &XR 5 #(5-5-57)89 T 47 &, H*F F %
AV XORGX, VO o) M) &, i A 56— &
oA, MXOZ A (5-5-57) 69 AL AF o

Rlot, #HamEmsitfrvy, RENTS KMTHEFo <
+o0, HLEEEILG(X, V*, o)13 2] R @ (5-5-57) I m L -
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B Ko MAGa A TtV RGAEERIES, E/VF -
V*a
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B2, TV —RFRRZARMB. ek, —Mdes
B Ko MAGa A TtV RGAEERIES, E/VF -
V*a

W AE BRI IE A, Lagrangedfe 1 B Al v+ AVE, i K 7
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No, XFR(5-5-58) ik, N
l

Vo(X" VF o) = VX - Z

+o Z hi(XF)Vhi(XP).

J=1
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No, XFR(5-5-58) ik, N

l
Vo(XF VE o) = VA(XP) =) ofVh(XF)

l =1
+0 ) hi(X")Vhi(X")
—1 l
= VXY =) (vf — ohy(X7) Vi (X)

= 0.

(5-5-59)
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No, XFR(5-5-58) ik, N

l
Vo(XF VE o) = VA(XP) =) ofVh(XF)

l =1
+0 ) hi(X")Vhi(X")
—1 l
= VXY =) (vf — ohy(X7) Vi (X)

= 0.

(5-5-59)
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AL A #E(5-5-57) 1) B LAz X 12

l
V(XY = 0iVhi(X*) =0. (5-5-60)
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AL A #E(5-5-57) 1) B LAz X 12

l
V(XY = 0iVhi(X*) =0. (5-5-60)
5l
Fr A%
vt = of —ghy(XF), =1, L (5-5-61)
15 5.26

min f(X) = 227 + 25 — 27129
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(X, 0" o) = 222 + 23 — 2x129 — VP (21 + 25 — 1)

1
O 5(271 + T9 — 1)2.
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Eléﬁjﬁ\’ i—,l'Uk > %Hﬂ" 'Uk+

o
E]]’ 'U* — %, X* == (%,
% [EAE L) R ]
min
ERA

EH, f(X), g

& T IRESER]

L_of <0, FrBA2k — ocolif, Rk

)7, l

(S[eV)

f(X)
(5-5-62)

PGk
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Eléﬁjﬁ\’ i—,l'Uk > %Hﬂ" 'Uk+

o
E]]’ 'U* — %, X* == (%,
% [EAE L) R ]
min
ERA

EH, f(X), g

& T IRESER]

L_of <0, FrBA2k — ocolif, Rk

)7, l

(S[eV)

f(X)
(5-5-62)
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SINZ Ry, j=1,--- ,m, FEATEN:

min f(X)

Sl (5-5-63)
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SINZ Ry, j=1,--- ,m, FEATEN:

min f(X)

s.t. (5-5-63)

&I
O(X, Y, W,0) = F(X) = 3w (g;(X) = ])
+3 3 (600 -g)’ B-56)
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XH, W= (wy, -, wn)s Y=y, ,ym)o
Ky

$(X,Y, W, 0)
= f(X) +Z (—w] (%(X) —%2') +%<9J(X) y?>2)
— f(X) +Z (% (?ng - 1<09.7(X) wﬂ)> - %)
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%
5 1

yj = —max {0,09;(X) —w;}, j=1,---,m. (5-5-66)
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é\
2 1 .
y; = —max{0,09;(X) —w;}, j=1,--- ,m (5-5-66)

o

DI e 788 (5-5-62) % A4 B =R A T T ] it
o(X, W, o) X)+ i

J=1

3 2 (e 0=, (001 ).

(5-5-67)
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2 1 .
y; = —max{0,09;(X) —w;}, j=1,--- ,m (5-5-66)

o

DI e 788 (5-5-62) % A4 B =R A T T ] it
o(X, W, o) X)+ i

J=1

3 2 (e 0=, (001 ).

(5-5-67)
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A et

(5-5-68)
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XA
min f(X)
s.t. (5-5-68)
gi(X)>0, j=1,--- ,m.
hi(X)=0, j=1,---,L
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! l
_ ; 0l (X) + 3 ; h3(X). (5-5-69)
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! l
_ ; 0l (X) + 3 ; B3(X). (5-5-69)

k+1 i
w;™ =max 0, w; —og;(X")};
j 0w : j (5-5-70)

vt = of — ohy(XF).
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l o
=D vili(X) + 5 ) K(X). (5-5-69)
j=1 j=1
XH,
k+1 k
w: " =max 10, w; —ogj(X")};
" SRR (5-5-70)
k k k
vjﬂ =v; — oh;(X").
FeF SRR -
f5 5.27

min % + 225
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BE 53 %kT%

TH 1 SR EX, RFmEAAW!, VI, f&o, REe >
0, THa>1, 0<B<1, A2k=1,
F & 2 KfEmin (X, WF VF o), F2XF,
T % 3
if ||h(X")|| < ¢ then

{2, return X*;

o |R(X)

else if =D > 3 then

o=a«-0,;

end if
T, 4 BN X (5-5-70) EWrfeVE, Ak =k 41, #F %2,
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ERA

1+ 22 > 1.
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ERA

1+ 22 > 1.

B S156(X, W, o)A N

24wk

X* =
24-w"
10
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ERA
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i H.,

k+1:2wk—|—4
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i H.

Bl _ 2wk + 4
—

w

R, Mk < I, W ok >0, FBlwiiR.

Sil



FEFE NRRGEMNT %

Zhangxiaowei@uestc.edu.cn 55 5}%%% 442
1 H.,
2w + 4
Wl — .
5

AR, Mk < 3B, Wb —wh >0, BTBlwtiiiE.
Fik, w*=3 X*=(% 37 |

o=

)
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i H.,

k+1:2wk—|—4

i—/lwk < Z—lﬁﬂ" wk+1 — wk > O’ ﬁﬁuwkqﬁﬁﬁo

B, w =1, X*= (2 17, |
CRRERK, BARRAN. —ih, FTEET T

BRI -

k/EI [
X
-
-
-
.
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2w + 4
Wl — .
5

AR, Buh < S, bk >0, FFBlwhiiaR.
B, w =1, X*= (2 17, |
CREEA K, BREEAAN, — M, T IEMAT

1
min x; + §($2 + 1)
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x1 2 0,
xI9 Z 1

B X =(0,1)7T,
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CRA
X1 Z 07
xI9 Z 1.
77
B X+ =(0,1)7. [

§ 5.6 RosentbEIzE
=

min f(X) (5-6-71)



FEFE NRRGEMNT %

Zhangxiaowei@uestc.edu.cn 5.6. ROSEN # % # %% 444
s.t.

AX >0, (5-6-72)

CX =d. (5-6-73)

XHEARm x ndfE, ORI x nfEf%E, bEmdEmE, dEi4E
A, f(X)ESEA .
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5.6.1 FHAKREHE
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AX >0, (5-6-72)

CX =d. (5-6-73)

e, f(X)ELET .

5.6.1 FHAKREHE

19604 M Rosendie th ,  H - 3K fiff £ 1 29 2R 1) R 26 1% M
Rl AT IE AR KX KR B TS 1A=V f (XF) A S W AT 5
7], D) JEG 55 B XR AR AR B 24 TR R vk T K R T ) IE S
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fhzTa o, B AR B 3C 2k b, AT A KL o 1 B nl 4707
7] o
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fhzTa o, B AR B 3C 2k b, AT A KL o 1 B nl 4707
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5.6.2 TRER{TH RATE

EMN 5.29 EPAHnxniE%, P =PrAP2=P, NMHPH
Y2 B 4B 5,

5|38 5.30 EXPAHXGIELE, N
(1)PAFIER ;
(Q)ABEMH] — PRIBHIEE,
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5.6.2 TRER{TH RATE

EMN 5.29 EPAHnxniE%, P =PrAP2=P, NMHPH
Y2 B 4B 5,

5|38 5.30 EPAXFIEE, N
(1)PAFEZ;
QABEMBH] — PRI,
(3)*VX € R", T —8 & TmX =p+gq, peEL, g€
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L2 {PX | X € R"}, (5-6-74)

L2 {QX | X € R"}. (5-6-75)

EFE 5.31 VX € R*, X=PX +QX, ##HPXHX AF
T L LIRS, PAR'EILOIXGHEE, 3FTQ £k,
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A= b= , (5-6-76)
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AXF =1 (5-6-77)

A'XE>D (5-6-78)
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E X

T
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P =NT(NNT)7IN, (5-6-81)

Q=I-P (5-6-82)
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P =NT(NNT)7IN, (5-6-81)
Q=1—-P (5-6-82)

EIE 5.32 3 TFTHAFA(5-6-T1), EE T @P"A EXIA
AT T e 6 Ry s B R A
A'P* > 0; (5-6-83)

CP* = 0. (5-6-84)
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5.6.3 BB R EZIEEN

—HER:

min f(X* 4 tPF). (5-6-87)

0<t<t

KN
A'PF>0,CP" =0. (5-6-88)
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5.6.3 H&IB R REZILEN
—YEH R
min f(X* + ¢tP"). (5-6-87)
0<t<t
S
A'PF>0,CP" =0. (5-6-88)
B LA &5
A"(XE 1 tPR) > (5-6-89)
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A'XE b 4+ tA"PF > 0. GEGE)
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= ViKY - NN INVRE
= Vf(X*) - N'q
=3}
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i

Vf(X*) = N'q
T
A/
_ Y (5-6-95)
C z

= Ay +C*2.
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T
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_ (5-6-95)
C z
= (A)'y+C"2.

Ny > 0BF, XMEKT R
Hy F OB, A&y < 0, AN X Eifr [ & 15
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2N, H%

Q=I1-N (NN )™'N. (5-6-96)

B U QAT HE, X,
P’ = Qv (xh (5-6-97)

B XA — AT RS
XN

P' = —QVf(x")
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= —Q(ANTy (5-6-98)

= —yz@%T

XH, nRANBIEEAT .
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= —Q(ANTy (5-6-98)

= —yz@%T

XH, nRANBIEEAT .
Fir LA

ng P = —yniQn;
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0, k # 1;
= (5-6-99)

—yi||Qnf|? >0, k=i

TP 5 XA (g — ANTTAT T M 75
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0, k # 1;
= (5-6-99)

—yi||Qnf|? >0, k=i

TP 5 XA (g — ANTTAT T M 75
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0, k # 1;
= B (5-6-99)
—yi||Qn|]? >0, k=i
TP g £ X4 — AN FTAT R B 77 11«
5] 5.34
min f(X) = 2% + 25 + 229 + 5
s.t.
(5-6-100)
Ir1 — 21’2 Z 0



FEFE NRRGEMNT % 9 As
Zhangxiaowei@uestc.edu.cn 5.6. ROSEN%E&??J{

461

Bk 5.4 Rosen#h F 3% %

ﬁ% ]. Xi X ) k = Oo
F;® 2 AN, = ((4),CN)T.
TH 3 Er>0, THQr=1— NI(N.ND)INgo #55(5).

T’ A4 Hr=0, THQ, =1,
F& 5 HHP=—Q.Vf(XF),
TH 6 &||PF|| <e, HIH); TNEHTEO).

F®RT7 EFr=0, WX*#ARKME; Br£0, THq= (7, )T,
TH® 8 Fy>0, WXFRRKMKT &); &y # 0, L3N, T4

BT EE. P K(2).
Y& 9 KMming,; f(XP+tPY), k=k+1, ¥ F5%2).
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s E X = (2,0)7,
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s E X = (2,0)7,

it
g=Vf(X)=(2z1,21y +2)T
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s E X = (2,0)7,

g=Vf(X)=(2z1,21y +2)T
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s E X = (2,0)7,

g=Vf(X)=(2z1,21y +2)T

(1)>RPy
g1 = (47 2>T7
Ny = (0,1),

My = (D) = (0.0 )7) " =1,
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T 10 0 10
Q1 =1—N; MiN; = — -1-(0,1) = :
01 1 00
10 - -
P =-0Q1g1 = — (4, 2) = (—470) 3
00
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(2)K X,

(1
A = :
\1 0
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% %

2 1
—4 —47 2

t = min{—ﬂh)j < 0} = min{—
J
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— ) U _ 2 2 1
t; = min{——2|v; < 0} = min{——, ——} = >
j - -
K

min_f(X; +t,.P)

0<t:<t;

=hggéf<<2+tﬂ—4%0+tﬂm>T>

= min (2 —4t,)? +5

1
0<t: <35
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1 2 1 =2 0 0
2 5 0 1 2 2

K Ng > 0, FTBAXo NKT R XN &N , A
BIURX* = (0,0)7. I



FANE BEEZRAFZE

HireREA —En] ], i A B U@ERia, Xtk
K, NI 7 EEERIE(Direct Search), %77174X
AR 2 18] @) B b e 2l , Rk A e S 5 vk

(Derivative — free)
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§6 1 _J/'I'sz /f

19614F B HookeMl JeevesHt H , M Fr 2 N A # w V%
( Pattern Search) o EXFIGZI R AA ] &

min f(X) (6-1-1)

6 ]- ]- gxﬂb\lm\

DARINEE RIS R MR N BTN PRI R 2 e
K ( ) WA SR E R, NTafE —
AMPETHETT R ) o R B N2 W m R 5 A A
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17 I BEAT IR, R EH S5 5. 27 vARR R R
%3, MIMERE R RN 5% 8) .

6.1.2 HREMBT)

WG R X0 e R, #I4EP K0 > 0, 4 T (0.1 ~
0.5), MIEKNTL(1~2), &

" £(0,---,0,1;,0,--- 01 k=1~n. (6-1-2)

Rer k=1~ n@nMHMIEAZR T,
WMARY RARSH R, ZRARH:R.
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Ay = X9, 7' = 2° = X0, DY'hSEp, SLF 2

YE—gev, UM 2 YF 4 6¢h, WHnATT W BEAT 40 2R

2

Y* + e, FUF) < fFYP);
Y= & vk Gk f(LF) < f(Y*) < f(UR);  (6-1-3)

Yk fILF) > f(YF) < f(U);

HfYH > f(ZY, 6 =ad, NYUFlE, FH TN
LYY < f(ZY), WAFEE SONY L, X ] R
Tz — Y TR, DINERSA R E N, R

Yi=Z'+p(Z' -YH)=2Z2' —Y'(B=1). (6-1-4)
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6.1.3 Hooke-Jeeves MR %

WE6.1.
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Hik 6.1 Hooke — Jeeves K sk ik
$H 1 #rY' =X 20 =20 = X0, LF 2 Yk_gek, UF £
YE 4+ 6ef, k=1,
F& 2 Ef(U") < f(YF), MAYHL =Yk §eF, #F5%3); &
W& F(LF) < f(YF), WMAYL =Yk __§ek &5 3%(3); HfF(LF) >
fYE), mAYEL =Yk #53%(3),
F® 3 Fk < n, WAk = k+1, #FK0O; Tk =
n, ZfY") < f(ZY), WALz = Yyl # % %K(5); F N
ELYMY > f(ZY, Z2° = Z', BES < e, Wiz, X* = 71,
LZMAS=ad, YI=2' k=1, #F5%(2),
ﬁgﬁ 4 ;"é,—'f(Y”*l) > f(Zl), ZO 7& Zl, D]']/ir\Yl _ Zl, ZO _
ZY, k=1, %5 %(2).
FH S5 AY!=27' -V, k=1, #FHK(?2),

«J:\




FAE HBEERT & .
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ‘&ﬁﬂﬁﬂﬁ 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




A% EBEEH# i
Zhangxiaowei@uestc.edu.cn 6.1. ﬁ ‘& 75U ﬁ Jf 476




FAE HBEERT & 3 TN
Zhangxiaowei@uestc.edu.cn 6.2. PO WELLﬁ [éj j]ﬂﬁjf 477

§ 6.2 PowellJ5BRMNIEZE

19644 H Powell#& ), B 5T H A XFRIE € ) IR R EL
f(X) = %XTQX +6'X +c, (6-2-5)

HERBERENHSHAIHBI T, ERF RS —4E
BRIFM N BDHIEQIHITT I .

6.2.1 EAFHX

W :6.2.
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Bk 6.2 Powell 7 %

TH1 2 X0 BP =¢q, i=0~n—1o

FH 2 HVi=0~n—1, R BARHHAMEL XL Fmin (X' +
AP,

F% 3 dAVi=0~n—2, EP =pitl, prl=Xx"_ X0,

T % 4 FALE Emin f(X" + AP 1),

F&K S5 E|[X" - X <e, MX"IHRRMKM, 1Fh,. TN
#(6).

Tk 6 EX0=X"l, #FK(2),
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DR L LXT?EﬁJA i Powelli%: 2 2 IRnik AU &
SRAFEAME, A — R 7 SR 58 B ] B S B 2 Bn N7 1]
AL VERE ORI, DRI AS ReAL O R PR I], P fS 30 A AR /IS R
HAERFE—EUN TR R IE ERN s, TSR
EN

N
o2

EX 6.1 (&MRE) XVAwm==RNH, LCV, L #0,
eV, #£4F

L+v={l+v|lel} (6-2-6)
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RVEF 20, IRALE—ANAEKWAM, 3 BHdim(l) =
dim(L +v)e F&dim(L) = dim(V) —1, WLAAZF@,

5] 6.2

min f(X) = (z1 — 2o + 23)° + (=21 + T2 + 23)* + (21 + 2o — 23)°
EE, XO = (%, ]., %)To

& el =(1,0,01"

X'=(,1,5)"
e? =(0,1,0)"
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e3 = (0,0,1)F

eE G

Pt=X3— X%= (0, _%7 _%)T

DA AR B BRI, G AN WS R R R e L AR X =
(0,0,0)", FEAEAF R4S T 3R LA R _E BRI I

J/_%: €2y 639 P4Z£'r$7iﬁ9\§o
ACTE: Mn + 1477 0] H 3k H e i Hn A D7 1]
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6.2.2 HIEFEEFIH

— |P! x P? = |det(P', P?)|, (6-2-7)
= |(P! x P?). P3| = |det(P!, P?, P%)|. (6-2-8)

mE, WEXLEXAELEAAHO; FN, 2XAH

P! P
A det( 1 ,—n)
1P P (6.2.9)
B \det(P?t, .-, P")|

[Tz 1P7]
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XEEMEP, -, P'RIIETEA RGN, BN

EFEE_ 6.4 i’yﬁPl, S Pn)‘f’£ nﬁlﬁléﬁn/]\r%)%, D]'];H:—J:E_}’iﬁi
];“;

A(P,...  P") < 1. (6-2-10)

WERR 4B = (P!,--- | P"), WAORHPLEYEMRE, det(B) =
O’ Fﬁw\A:Oo
Y PR TERES, AWk

|P||=1,i=1~n. (6-2-11)
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5P
((Pl)Tpl . (Pl)TPn\
A=B'B=((P) P)pxn = : s s :
\(Pn)Tpl (Pn)TPn/
(6-2-12)
FIrEA

det*(B) = det(A). (&BE)
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BEARVRHAERR A, -0 Ay B
det(A) = [ X (6-2-14)
i=1
trace(A) = Z Ai = 1. (6-2-15)
i=1
FIrA
(ﬁ )\Z) E < 1 i i (6-2-16)
; - n“
1=1 1=1
L ALY, = A EREES RS, F
det*(B) = det(A) < 1. (6-2-17)
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R
A=AB)<1. (6-2-18)
Y HACY PONIEAE R b &S BT, |
YEGN T A2
P =./Qd,i=1---,n. (6-2-19)

WP ... PrRJIEASREEE S I B 7 dY, - dPM SR T QILHIE
.

EX 6.5 &ZQAn x nty ER4EE, dY, -, d"ZR"S
fnfhmE, FEFAEeE, WE XL X TQLEHEAL
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FARO; &N, 2LA
det . |det(PY,-- -, P"
A — | € (\/@)‘ ’ € ( Y ’ )‘ ) (6—2—20)

[Tizs V(P)T QP!

6.2.3 Powell XUHEF X
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