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4 B=[p, P4]:|:_1 2}751“ B'= yep=(cz00,)=(1,10),

i
o>
ll

|

Wl w|r
w|— e Wl W

1
3 [20}_ [10}
1 [Liod Liol
3

s



BB ESE XS ERE
AH N ) FE A AT A7 A% A B B R BUE 2 B A x = (0,10,0,10)T, f=cpxp =110,

1
11 1 =%
/ﬁ'\B:[Pap4]:|:O Z}JMB”: 1 cg=(c3,¢,0=(1,10),
O _-
2
.t
[13] - 2 20 15
Xg = =B'b = [ }:[ ]
4 0 11L10 5
2

AR (1 BE A W] 474 & B AR R B 43 0 0 x© =(0,0,15,5)7, f=cyx5=65.
%Ls%'ﬁtﬁf:(30950!090)T9'%47E1E fmin=—10
(3) BIEMMATE xR EER
min I, — 3
s.t. x+x2 +x5s x4 =5;
—x tx2 + 225 + x5 = 6,
x; =0, = 1,2,:,5,
iefE
A=[p1pzpsp4ps]=[ e 0} , b=[5}
—1 1 2 0 1 6

c = (C19CZ 9C35Cy ’Cs) = (17 —1,0,0,0).

1
4 B= [Pl Pz] l: l}ﬂ']cBI(cl,cZ):(l,—l),

1
11 11 1
2 2 x _ 2 2 5 2
B! = y Xp = =B'b= [ }: i
1 1 oot 1 1it6 1—1
2 2 2 2 2
1
Z?‘\B:[pl p3:| 2] JJJ CB_(C1,C3)_(]. 0)9
2 1 2 _1 4
3 3 T ,, 3 3 5 3
841 = ’ Xp = [ }ZB lb: { ]: .
3 3 3 3 3

T
AR 0 5T AR B A5 x> = (5,0, 10,0,0) s f=epis =

1 1
4 B:[Ih PJZ[_I O]JIU cg=(c1yc)=(1,0),



$2E LM ERMRAR

I S e M
(1’],mu es="{(c1,c5)=0(1,0),
A A N S N N
BRI EARTITRE BB BES N xP = (5,0,0,0,11)7, f=caxs=5.
ér\B=[pzpa]=B ;],muc,=<cz,c3>=<—1,0),
it I W o S I N
BRAMMHBEARTITRE BB RES N x2=(0,4,1,0,007, f=csxs=—4.
/v"\B=[P2P4]=E (l)}muc.,=(c2,c.,>=(—1,0),

I O ) R N i

4 B=[p, Ps]zlj (1)}91'1 cg=1(cz5¢c5)=(—1,0),
e N e e e B M
PR R 2 T AT B 47 O 40 0 = (0,5,0,0,1)7, f=eaxy = 5.

é>B=[p3pJ=E ;}muc.,=(c3,c4)=(o,o>,
0 5 - o 7lrsy 3
N i S S A
18 2N AE DL A LA T AT X E AR R BUE A B0 x© = (0,0,3,2,0)7, f=cpxs =0.
/—:>B=[psps]=[; (1)
R e b o T B M R

1 0
4 B=[p, Ps]z[o J,BI'J cs=(cy»c5)=0(0,0),

I G O A K

]95!“ cn=(C3 9C5):(090)_v

15



18 [ BEMHERSEEIARE

15 B AH B 4y B A AT 4T K B AR R BUE 2 310 x© = (0,0,0,5,6)T, f=esx5=0.

&b B =0,5,0,0,DT , B frun=—5.

3. B X0 =(2, 2, e,z R Ax=b W — B HPA=(p,p:r ) B
mXn 5 A KB m. EH xO BEXBORBELZGRH xXOHEZTHR 272 02l
SHRLEIF] pi, o pi, s P RAET K.

iE SUESHEH. &

B'b
¥ = [0 :|
FHAM,IZ B=[ps, ps,> po, LW xOERHBXMBMFI{p: s pi, > 20} T {Ps, Ps,
Ps, YoHT Ps, s Ps, 9"'9an%‘&%%s[ﬁltt Pi, s D, ,'"vpij?ﬁﬁ?ﬁ%-
BiEFE A & xRS BEXTRMF p. opy, e p RETXX. BT ABWBE I, KB
W S<m. pi spi, o p T R —HE pi oo ope opi,, 0P IE
B=(pi pi,s P+ oD )

"rkl

FE £ Al [x;‘m]:[ﬂolb]au £ 2 3 AR

x¥

4, % S={x|Ax=b})  HHFP AR mXn 45, m>n A B2 L & B SHBESK
RELBEAMDb AT M.

A b,
A= [Aj’ b= [szl’
EFP yAi H n M7 .H A HBR 0, b B n f&ﬂlﬁﬂ%vﬁ?& A x'” =b vAzx(0)>b2-
i AUESLEM. RxORSHBRE AREE ZAMES Y RBNT .

A b
AZI:AI}’ b:[b]:" A XY = b, Ax® >b,,
2 2

A, B R(A)<<n. A x=b, WEIBLHETBAICH

Ax =b,.
A RAWBIERE . R(AD =R(A) < . RGHRRA, W RADAFILHEE X%, DA =
[B N1, ' B 2073 46 . A0 H#id

X ~
X = [ B}, X5 :Bﬁl bl_'BileN.
XN

A x=b H‘Jﬁgﬁ‘]

e [xn }: [B* b, — B""an} , .
Xn

XN

Hep,xy BEARKAE R n—RADZKME. S KA
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(0) »
Xg B b, — B 'Nxy’

X = l: (0):| |: l o j| (2
x5 ©

Xy
BT A xO>b, , FETE x8” B9 6 BB N, (x), H13 Y xn € N, (x ) B, 8 (1) F B 7 B
Ax=b, fl A, x=b,. et x” MEHR EBRARA £ x8 € N GR)D Ll axey” + (1 -0 =
i ,A€ 0,1, LA, BE]

X = [Bl by — B Nx + (1 —Dx )}
'\xl(v” +(l—,\)x;vz)

A[B" b, —B‘Nxﬁ}’:l_l_(l 5 {B" b, —B*‘Nx(,f’}

1
xP x&

XEE, AT x O RRBES STFRAMAFEANGHES, FE.
IR BES xCHA b AEMT T A B o BT E .

A, b,
A= [ ’ b= [ }, Alx(O) =b1, Azx(m >b29 R(Al) = n.

A; b,
NEHFE XD, x? €S, 18
x© =2V +Q—-0x®, 1€ ©,D). (3)
FW R A RPN, 8
Ax® =2A,x" 4+ (1 —DAx?. 4)

BT A x?=b,AxV=b A x?>=b, K21, 1—2>0,f LAWK, UH
b = Ax® =24,xP + 1 —2)Ax? =2, + A —2b, = b,

HikH

MixP +AQ—DAx® =, + (1 —bs,
B,

A(A,xP —b) + Q=2 Ax? —b) =0.
HF A, 1—2>0,A,xV —b, >=0,A,x? — b, =0, HIE A x” —b, =0,Ax% —b, =0, \Tij
x|

Ax® = A xP = A x?® =b,.

T AT W

2O = O — @

H i x @ B
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B Rl

1. FBEE I B T SR AL R R A

(1) min —9x,—16x, (2) max x,t+3x;
s.t. x;tdx,txs =80, s. t. 2z, +3x;, t a3 =6,
2x,+3x, “+x,=90, —xy tax, +z,=1,
520, j=1,2,3,4. =0, j=1,2,3,4.
(3) max —x,1+3x,txs (4) min 3x,—5x,—2x3— x4
s. t. 3x— x+2x, K7, s. t. ntx+ x <4,
—2x; +4x, <12, bz —z;+ x;+2x,<6,
—4z, +3x, +8z,<10, —z +2,+2z,+32, <12,
21y zs  xa0. >0, j=1,2,3,4.
(5) min —3x,—x;
s.t. 3xr+3x,+x; =30,
4xy —4dx, +z,=16,
2x1— x <12,
z; =20, j=1,2,3,4.
B’ () AedBirRmLBoT:
o x2 X3 T4
X3 1 @ 1 0 80
x4 3 0 1 90
16 0 0 0
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I T2 I3 X4
5 0 —4 0 — 320
g 23 0 1 % —% 14
x) 1 0 —% %‘— 24
0 0 —1 —4 —440
B = (24,14,0,0) , BARMH fum= —440.
(2) Apaify F RS RuT.
x o) X3 T4
3 2 3 1 0 6
X4 '_1 @ O
—1 —3 0 0 0
n | ® 0 -3 3
v ) —1 1 0 1
— 4 0 3 3
S T3] E
alo 1128
4 3 27
° 0 5 T ¥
+—(3 8 _27
ﬁﬁtﬁx—(s ' 90,0)9§ﬁﬁfmax 5"
(3) GIAMBER x, x5, x5 » L BIRHEE K -
max —x +3x; + x3
s.t. 3z —x + 2z +ay =17,
_2.1:1 +4Iz +x5 = 12’
_41'1+3I2 +81‘3 +$5 =10,

IJ' >0’j == 1,29"',6.

P 7 RS BT .
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x, Iz X3 Xq X Tg
I 3 —1 1 0 0 7
Zs -2 @ 0 1 0 12
Ze —4 3 0 0 1 10
1 —3 - 0 0 0 0
Xy i i
2 0 2 1 1 0 10
1 1
) - - 1 0 0 T 0 3
_5 -3
Zs 3 0 0 1 1 1
1 3
> 0 1 0 —_ 0 9

by
o
o
—
&~
|
-h|>—‘
L

m -4 1 0 o 4+ 0 3
x3 —-15—6 0 1 0—% % —é-
z 1 0 0 % %5—% '%
xz 0 1 0 24—5 %—2— 1715%
X3 0 0 1 11—0—21—0 10 %

o 0 0§ 5 | b0

Bty = (%%‘-%ooo) Al fm,,(:%.
4 glA*’&m@E Is5 yXTg 9 Xy 9%&&%&%ﬁ

min 3z, —5x; — 213y — x4

s. t. Val +1.'z +1‘3 +1'5 =4,
4:[1_12 +I3+214 +I5 :6!
—x +x; + 225 + 3z +z;, = 12,

2,320, = 1,2,0,7.
Fpai R BRumT .
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Xy Xz X3 Xy X3 T Xy
X5 1 1 0 1 0 4] 4
7 4 —1 1 2 0 1 0 6
o | —1 2 3 0 0 1 12
—3 5 2 1 0 0 0 Q
P 1 1 0 1 0 0 4
T 5 0 2 2 1 1 0 10
| —2 0 1 ® -1 0 1 8
—8 0 —3 1 -5 0 ol —20
X2 1 1 1 0 1 0 0 4
19 4 5 2 14
* | 3 0 3 o 5 =3 3
2 1 1 1 8
“w =3 0 5z 1= 0 I 3
22 _10 _u4 _1 1 _68
3 0 =3 0 =3 0 =3 3

ﬁﬁtﬁx—(o 4, Os 8 ,0, !0) %ﬁﬁﬁ fmm 68

3"
(5) FIAM AR xs,ihﬁ%ﬂﬁﬁ/ﬁ

mln - 311 — X3
s. t. 31] + 3I2 —I—x3 = 309
4.1'1 - 41'2 + Xy =16 ?
2, —x» + s =12,
1j>09].=1y27""5-
g ERBEBNOT .
I, T x3 X, Zs
x3 3 3 1 0 0 30
x4 @ —4 0 1 0 16
% |2 -1 0o 0o 1 12
3 1 0 0 0 0
3
X3 0 ® 1 ——4‘ 0 18
1
x 1 —1 0 T 0 4
0 1 0 -1 1 4
Xy 2
_3 _
0 4 0 1 0 12
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(1) min

s. t.

(3) max
s. t.

(5) max

s. t.

(7) min
s. t.

x I I3 xy Zs
Z2 0 1 % _2%1: 3
x 1 0 % 2%‘ 7
Is 0 0 ——(1;— —g- 1
0 0 —% —% —24
Biftffx =(7,3,0,0,1) , BR(E frn=—24.
2, KRG T LM R B A
4x,+6x,+18x; (2) max 2x,+tx,
x +3x, >3, s. t. x+ x,<5,
x, +2x3 =5, 11— x22=20,
Ty » Xy » X3 220, 6x, +2x,<21,

Iy 522 =0,
3x,—5x, (4) min x,—3x,tx;
—x,+2x, H4x, <4, s.t. 2x;— x,+tx:=8,

o+ x,+2x,<5, 2zt x =2,
—x,+2x,+ x;221, x +2x; <10,
15Tz s 23220, X1y Tz 523 20,
—3x1+2x;, x5 (6) min 2x, —3x,+4x;
21+ x3— x5, s. t. it ozt <9,
4z, +3x,+ 23223, —x+2z, —x; =25,
-+ z;tx;=2, 2x;— x <7,
Ty 9Tz 5 T3 =20, Ty 9 Xp 12320,
3z, —2x,+ x5 (8 min 2x,— 3z,
2z, —3z;tx:=1, s.t. 2x1—x— 1323,

(9) min
s. t.

f#

2z, +3x, =8,

X1 9X2 » X3 =0,
2z, tay—xs—a
o~z 2x3s—x,=2,
2z, +x,—3x3+x,=6,
otz + 3tz =7,
>0, j=1,2,3,4.

I~ X +~‘€‘3>2 ’

Xy s X2 913)0.

(10) max 3x,— z:— 3z + x4

s. t.

(D) SIAMIAR x4 )52 L RIFHETE K

min 4x; + 6x; + 18x;
+ 3z — x4

s. t. X,

i +2zx;— z3+ x2,=0,
x,—
2xy —2x; +3x3+3x,=9,
z; =0, 7=1,2,3,4.

z,+2x3— x,=6,

3,
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) +213 — X5 = 59
1.']'209 j=192,""5-
BB I R BRI T .
x I3 X3 oy Xs
x, 0 ® —1 0
Xy 2 0 —1
0 0 6 —4 —6 42
n = 1 o £ -1 3
—2 0 0 —2 —6 36
ﬁmmf=(073y190,0)1%ﬁﬁ fmin=36-
(2) 5l A A B T3 9Xy »Xs 9&&*’%&%£
max 2z + x;
s.t. 1 +x+ x5 =5,
X, — X3 — X, =0,
6.’[1 +2I2 +Is = 21,

z; =20, j=1,2,+,5.
AW B RE. R —-DEETITHR ARIIAATER v, B TR .

min y

s.t. 11 txt s =5,
T, —x3 —x +y=0,
6x, + 2x, + x5 =21,

zj =0, j=1,2,-,5, y=0.

I X3 .13 X4 s y

x3 1 1 1 0 0 0
y o -1 0o -1 0 1 0
zs 6 2 0 0 1 0 21
1 -1 0 -1 0 0 0

P 0 2 1 1 0o —1

z 1 —1 0o -1 0 1
x5 0 8 0 6 1 —s 21
0 0 0 0 0 —1 0




R AER 5B AT ERE
BRI A — AN EA DT, B R RERA, SR -

x Ty T3 Iy Zs5
Z3 0 ®@ 1 1 0 5
x) 1 —1 0 —1 0 0
Zs 0 8 0 6 1 21
0 —3 0 —2 0 ¢]
1 1 5
X 0 1 > > 0 >
L1 5
ol 1 0 —2" 2 0 2
ZIs O O _4 @ 1 1
3 1 15
0 0 1 2 0 D)
3 1 S
T 0 1 = 0 1 1
1 1 11
1 1
1 1 31
MR B U
I g 31
ﬁﬁEMT \ 4 L '—«2" yO-e"‘.::' ) %'ﬁﬁ{ﬁ fmux Z
(3) BIAMIEAR x x5z ALBAREFE R
max 3x; — Sz,
8, T, — X + 2,1'2 + 41'3 +x4 =4 ’
xI1 ”J;“ X ":” 2.?53 + X5 =5 ’
—x1 +2z;, +xy —xs =1,

z;=0, j=1,2,,6.
FAPIREBRERE, WIBIAANTER v, % PRI .

min 3y
s.t.  —x +2x, +4x; + x4 - =4,
1 +x +2x; —+ x5 = 5,
—x1+2x; +x; —zs+y=1,

1')'209 j:1929""69 y}o-
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bis:

BaR

$F3FE

Zg

x5

Iy

3_21_2

Zs

Xs

Iy

X5

X2

0).

(0303

x

18 B R LRt LR B — DN AR AT

B R R R RN

s

Ty

]

xz

I

5_2
m  o|a | _ — ™ o = — ~ — -
T || s e e 2_3 S e RN Sl
J | |
(= - <o < o — [=] (=] (= 2_3 1_3 1_3
- © e © —|en e —~|e wlo | —]e ~|m e o|en
| _ | J
O o|n —lm|w]a - © o o - o ) o
J
= o — o o o - o I ) — o
e 3_2 1_2 1_2 e 1_2 1_2 e - < e
| | @ | f
§ £ § § § 8 § & 8

1.

(2,1,1,0,0) , B Sfonex

x=

B
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4 EIAME?H_@EE Iy s Xs v‘hjﬂ*ﬁ‘&%ﬁ'

min x; — 3x; + 1

s.t. 2x —ax;+ x5 = 8,
2, +ux, — Xy =2,
sl + 21‘2 +.2?5 = 109
2,0, j=1,2,,5.
AW B Br kK .
SIANTER . B THIRMERR .
min y
s. t. 2.2:] — X2 +13 = 89
2.’[1 +x2 — X4 +y=2,
Iy + 212 +Is - 10’
1‘,‘>Os j=192""959 y>0.
RiTRIMT .
e =) X2 I3 X4 s y
I3 2 —1 1 0 0 0 8
y| ® 1 o -1 o 1 2
Zs 1 2 0 0 1 0 10
2 0o —1 0 0 2
I3 0 —2 1 1 0o -1 6
1 -1 1
3 1 1
xs 0 - 0 =2 1 ) 9
0 0 0 0 0 —1 0
B R MR B — A AT 7= (1,0,6,0,9).
MRBUERTTTRHE, RBEAR. RBIEBOT .
I X2 X3 Xy Is
I 1 @ 0 ——;- 0 1
X5 0 % 0 -;—‘ 1 9
3 1
0 - 0 5 0 97
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x; X3 X3 X4 L
T3 4 0 1 —1 0 10
I 2 1 0 -1 0 2
—3 0 0 2 0 4
| = o 1 o0 - 13
X2 —;— 1 0 0 -;— 5
Iy —% 0 0 1 % 3
0 0 0 0 —1 —2
B x =(0,5,13,3,0) , BARME frin=—2.
(5) FIAMMER =, ,zs LRI R .
max — 3z, +2x; — x3
s. t. 211 +Iz_1'3 +I4 - 59
4x; + 3x; + x3 — x5 = 3,
— I +xz +13 == 27

IJ'>09 j:1,2y"'95.
BEIANTER v,y . FHILEAN

min  y; +
s. t. 21‘1 +Iz_1'3 +I4 =5’
411+3$2 +$3 _15+y1 =3,
—x +x; + xs +yz=2v
X 209] = 1,2""35’_')'1 1 Y2 20-
RFSEBIOT .
x Xz v £ T4 XIs » Y2
T 2 1 - 1 0 0 0 5
» 4 ® 1 0o -1 1 0 3
v —1 1 0 0 0 1 2
3 4 2 o -1 0 0 5
p) _ 1 1l _1
X, 3 0 3 1 :{ ‘; 0 4
4 1
x Y 1 5 ° —3 3 0 !
7 1 _1
¥z 3 0 @ 0 3 3 1 !
7 2 1 4
EE L s A




28 |RIUERSEEIMBRE

I I2 X3 Xy Is » Yz
) —4 0 0 1 1 —1 z‘f 6
5 1 1 1 1
zz 2 1 o 0= 7 T3 Kl
7 1 1 3 3
x3 2 0 1 O 7 7 7 7
0 0 0] 0 0 0 —1 0

BE— AR TR (015 1516,0).

MR\ EATITHREEREMFE SEOT .

xr X2 I3 7 X5
x4 —4 0 0 1 1 6
T2 % l O 0 _% %
T3 —% 0 1 0 @ %
23 3 _i
- 0 0 0 - 2
X4 3 0 —2 1 0 3
x2 —1 1 1 0 0 2
x -7 0 2 0 1 3
1 0 3 0 0 4
BihfBx =(0,2,0,3,3) , BMAME frar=14.
(6 g‘AVL&%@E Xy 95 9Xg ,%ﬁiﬁ?ﬁ}fﬁiﬁ
min 2x;, — 3x; +4x;
s. t. X _|_1'2+1'3+x4 :99
—Il+212_x3 — X5 =9,
211 — X3 +xs =17,

2,20, j=1,2,,6.
X M K.
FIAATER y, RKER M, BT HRERR .

min 2x; — 3x; +4x; + My

s. t. ) +Iz+13+.1'4 :9’
_I1+212—I3 — Iy +y=57
2x, — X2 4z =7,

I,‘}O, j=112""969 y}o.
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RGBT .
x, X2 X3 Ty X5 Tg y
xy 1 1 1 1 0 0 0 9
y —1 ®@ —1 0 —1 0 1 5
o 2 —1 0 0 0 1 0 7
—M—2 2M+3 —M—4 0 —M 0 0 5M
-3 3 1 13
Iy o 0 > 1 @ 0 5 >
1 1 1 1 5
=| T3 b =3 0 Tz 0 | 2
4 > o - o -3 1 -
_1 _5 3 _p—3 ] _I5
2 0 2 0 2 0 M 2 2
Is 3 0 3 2 1 0 —1 13
x2 1 1 1 "0 0 ol 9
Zg 3 0 1 1 0 1 0 16
—5 0 —7 —3 0 0 —M =27
%ﬁtﬁf:(0799090313916)9ﬁﬁtﬁ fmin:_27-
(7) BIAMMATR z, , ML ERARHEE K
min 3.7:1 _21'2 +I3
s.t. 2x; — 31, + x5 =1,
21:1 +31‘g — Xy = 8’
z; =0, j=1,2,3,4.
AR M K.
SIBEATAR v, URKIER M, T I & %ML .
min 3z, — 2z, + x5 + My
s. t. 2x, — 3z + x5 =1,
2z, + 3x, —xy+y =28,
IJZO, j:1y2’394y y>0.
RGBT -
k) X2 X3 Ty y
X3 2 —3 1 0 0 1
y 2 ® 0o —1 1 8
2M—1 3M—1 . 0 —M 0 8SM-+1




30 |EMELSEEAIMBE

x Xz X3 Ty Yy
x; 4 0 1 —1 1 9
2 1 1|l s
2 3 1 R 3 3
1 IR ST & u
: 0 0 —g Mt -
- 8 Y 11
%ﬁﬁmxz(()y?ygvo)’ﬁ'fjcﬁ fmin:?'
(8) %IA*’L\\%@»@I% Xy 9 X5 9%&%%@%5&
min 2x, — 3x,
s. t. 21?1_172—.1‘3_1'4 :3’
Xy, — X3 +13 — X5 — 29

z; =20, j=1,2,,5.
R MRS SIHENTER yi, 3., BKIES M, TSR -
min 2x; — 3x;, + My, + y2)
s.t. 2x) —a; — a3 — X4 + ¥ = 3,
I — X+ x4 — x5 +y, =2,
z; 20, j=1,2,35,y,y: == 0.

T, X T3 Iy Is M Yz
i @ —1 -1 -1 0 1 0
v 1 —1 1 0 —1 0 1 2
3IM—2 —2M+3 0 —M —M 0 0 5M
1 1 1 1 3
i 1 Z z z 0 z ol 7
1 1 . _ 1 1
» 0 2z 2 1 2 1 2
_1 Barq Lo M 3 1
0 2M+2 2M 1 2M 1 M 2M-{-l 0 2M~I~3
_2 1 1 1 1| =5
o 1 3 0 3 3 3 3 3
1 1 2 1 2 1
= 0 3 1 3 El B 3 3
5 2 2 2 .. 2 10
0 3 0 3 3 3 MM 3

BATHA AT T Xz, AHFIBAT 0, WRARE 2 FIKRET, ATER A
AR BUER 0, H IR AEH RE AL,



3T R4 AR 31

(9) MBIERLETE R 90 BEA T 1T K 5, BB Bk,
min  y + 3.+ y;

sat. X —x, +2x3 — x4 + 3 =2,

22y +x, —3x3 +x¢  + s =6,

x t+x +a+x +y =7,

ijO, j=1v2’394§ y,~>0,j=1,2,3.
CARABERE ARARNBHARRMENT .

1 —1 2 —1 1 0 0
A:[P1P2P3P4P5P5P7]={2 1 —3 1 0 1 OJ,
1 0 0 1

1 1 1
b,
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4. A 3T A NN BREE, R o R b REAMEMN o MBEIMT R
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35— 3, BRALERIEM co—0,;=1,2,3,4. 5 FEFA 2 AE b R A= 48 A2 0 1 1.
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1 4 2 8
7 6 10
—2 A, 14
4 —5 i0 —11
0 0 0
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m 0=4,1%§|J§fﬂ’9§2'§ﬁfﬁ‘ﬂ ﬁ‘ﬁ*ﬁﬁ_“[‘.m W;isV; 925~ Cy 9%3:1:;—%
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BUARZR x0o W EIBE x02 s 200 9204 s 244 &
Ty =020,
Iy =4—02>=0,
zu =8+4+6>0,
xy =3—0=0,
B 0=3, 8B H M BEATTITEEABRL w v, 2, —c;, BF F &

v | 1 4 3 1
w; B, B, B, B, a;
6 4 3 7
0 A, 9
5 4
—5 —6
9 8 10 5
4 A; 12
1 11
—4 —3
4 7 6 10
3 A, 14
8 6
0 —6
0 0 0 0
_4 Aq 3
3
—3 —1 —3
b; 8 9 10 11

HHBHAEIE, CE X2 RAR. RAH P EXRRE

(Z12 9X13 s T2z 9 Tos »Ta1 x5z ) = (5,4,1,11,8,6),
EAEBRUAR 2, =0. BIAMH
f=4X54+3X44+8X14+5X11+4X8+6X6 = 163.
P B, MERBEABIIWE,GLER 3.
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3) BABDTRER N EARTHTR, HALERNT R

B, B, B, B, a;
6 3 7
A, 9,0
/ / 9 /
9 10 5
A, 12,1,0
/ 1 / 11
4 6 10
Ay 14,6,5,0
8 5 1 /
0 0 0
A, 3,0
/ 3 / /
9 10 11
4 1 0
b;
3 0
0

RB/PLRERB—ANEX 1T, L P EEABHOBER

BT SRR C LB RNE, Bt FREATITRE 2 ERMARE.

(139 X2z 9 L2a 5 X3y s T3z s L33 s Xa2) = (9,1,11,8,5,1,3),

HANERZER, BUENNF. BinREUEN

fm3X9+8X1+5X11+4X8+7X5+6X1+0X3=163.
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2. HRIEL
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S e e
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BB =2, D" BER K-T H.
i AU EE

min

vt +2.Iz = 4,

Xy 9 X2 2 0.

(I] —3)2 +(Iz_2)2
—x—xi+5 =0,
.’E1+212_4:0,

Xy 2 X3 > O.

EﬁLHﬁ@ﬁmﬁEﬁ{2}%%4%%%@#%%%&%&%%% ﬂwﬁ}xw

HKHWT -

B I N

P _1 2
%1% w_3 U 3

3. BT FHE LA R R

min

s. t.

——,w=0,Hikx=(2,DT & K-T /A.

411_3.22
4d—x; —x3 =0,
Iz+7>0,

—(x, —3)?4+x,+1=0,

KRR K-T LERMH AL

ﬁ H;ﬁ‘&ﬁ f(X):4I1 —3x; vé@iﬁ@ﬁ gl(x) =4d—x, — T35 (xX)=z,+7 Hl 83 (x)=

(=i, +1 B ESNE
4

Vf(x) = [_3]’ Vgl(x) = [

BMN— O L ERAMT .

1 0
}9 ng(x) = [il}’ Vg;:,(x) = [

1 .

V() — D w; Vgi(x) =0,
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w, +2w;(z; —3) +4 =0,

w —w, —w; —3 =0,

w (4 —z, —x;) =0,

wy (x; +7) =0,

<wi[—(x; —3)*+z,+1] =0,

wy s Wy yw; =0,

4—z —z2, =0,

x,+7=>=0,

— (1 — 3P4+, +1>=0.

R ERK-T &M, BB ERERUN K-T & z2=1,2,=3, MM BRF (wr»ws»w;) =

(.0.3).

3'73
4. HEARLYEM R AR

min (11—3)2 + (2, —2)°
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AR TINERREHNBER:
9
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Il
—
|
L
Hf'\
A
|
—
=
L

B RN

9 2
min (xl _I) + (zp — 2)°
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iy SR o 2 0.
HTAENIEXEMMENHMR, B RERE RS EET N K-T A.
BES xV: xXPRBUITHRRES INARREERARK-T LXANTF .
z(acl — %)+2w,x1 =0,

2(x; —2) —w, =0,
wh 20.
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BB R x®: x® BATR, BIEFARRE 2,20, K- T £H0T .

9
Z(Il _I)‘-’w_q = 09
2(.1'2 —‘2) = 09
w_3>0.

TR B = FREFEQ), B x” KR K-T A
5. i K-T & HR BT 5

min  zf —x, — 3z

S.

t. I ] _l‘z—I3>0,
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D
(2)
3

B OIcE fO)=xl—z,— 325, 81(X)=—x2,— 2, —x3 R (X)=2}+ 21, — x,. B}FEH

ST B Gk )
2x
Vi(x) = {-1 ’
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BALBI—B LD EREWT .
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Hesse 85866 4
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I
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w=>=0,

— Xy T X2 T X3 209
22+ 2x, — 23 = 0.

N % ,'U:% ,Lagrange ¥ 0

2
TS—OO
0
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FEmx PR BEE AR, B

—1 — 7
Vg(x) = {—1} Vh(X) = { 2}.
—1 —1
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T BRda
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1. 43905 0. 618 g F1 Fibonacci 33K ## T 51 A B -
min e + 2%,
R AKX EKE L<0.2, By H KX E A0, 1].
8 (1) A o.618 R,
1 Wk Wk RENEE(a .5 1=[0,1], Bir RECHE f(r):e_"i“x HREEH
B A BRIERB AL BIRRBUE -
AL = ar +0.382(h —ay) = 0,382, f(A) = e %382 4 0, 382% = 0. 828,
i = a1 +0.618(8, —ap) = 0.618, f(u) = &% +0.618" = 0.921.
FQOI<f(u) ,HHKA a,=a,=0,b, = =0.618,6,—a, =0. 618>>0. 2.
% 2 Wkl
Az = a, +0.382(b; —a,) = 0. 236, fQA;) = e%%% 4+ 0, 2362 = 0. 845,
e =k = 0.382, f(u) = f(d,) = 0.828.
fQ)> () s B4 a;=A,=0. 236,b; =b,=0.618,b; —a; =0. 382>0. 2.
5 3 WAl
As = = 0.382, fQh) = flm) =0.828,
pus = as +0. 618(b; —a;) = 0.472, fusd) = e ™2 +0.4722 = 0. 847.
FG) < fpen) S BB A ay=as=0.236,b, =i =0. 472,b,—a, =0. 236>>0. 2.
84 Wk
As = aq +0.382(by —ay) = 0.326, F(Ae) = e 40,3267 = 0. 828,
o = As = 0.382,  f(u) = f(A) = 0.828.
4 as=a,=0.236,b; =p, =0. 382,b; —a;=0.146<C0. 2.
Bt fx €[0.236,0. 382].
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(2) H Fibonacci 23R f&.
%sk‘ﬁ‘ﬁ&&ﬁm& n,F,,)([n —ay )/L:5 9H1 n=>5.
%1 WENR:

Ay = a; +&(b

7 v —a) = 0.375,  f(A) = e ¥ 40,3757 = 0. 828,
5

M1 = a4y + 4 (bl al) = 0. 6257 f(‘[.tl) = e—O‘SZS + 0. 625% = 0. 926,

f(A )<f([11) .ﬂt? ag—al—O,bZZ;q:O. 625.

%2 Wk
Az = a ‘l_%(bz _az) = 0. 259 f(/\z) - 6_0'25+O. 252 = 0. 842,
4
gy = A = 0.375, fGw) = fQa,) = 0.828.
f(/\z)>f(,uz)a!ﬂlﬂﬁ? a;=A; =0, 2%.6;=b, =0, 625.
%3 k&R
Aa—_'/lz == (J, JPIDSy f(/\;)-_—f(pz)=0.828,
43 = dsj +%(b3 _'_ﬂ,&;) - O. 5’ f(/la) = e—o.s_'l_o. 52 - 0. 857.

f(/la)<f(,ug)9ﬂt'i‘\ 24 T :—‘0 25 b4:/1320. 5
B4 WEBRDAH A= ,u4—~—(a4+b4) =0, 375, R P HE K 6=0.01,%4 A, =4,=0. 375,

s =0.375-+0, 01=0. 385, f(As)=0. 828, f(u)=e ¥ 40, 3852 =0, 829, 4 as =a, =
0. 25 ,bs == ps = . 385.

Bt #r €0.25,0.385].

2. BETHEE,

min 3zt — 42 — 1222,

(D) BHFWEER 2K BPA 20=—1.2;

(2) ABKEERIT IS 2P =—1.2, 22=—0.8;

3y BIYAEER 3K BMA 2V =—1.2, z®=—1.1, ¥ =—0.8.

B EARERYHEE f(o) =3z —4— 122 , M SR

f(x) =122 — 122 — 24z, f'(x) = 362% — 24z — 24,
(1) A&k ki

e o
b % g
D = L ?/Eiw;- %%:%2
FEH 2 =—1.2,f(z)=—9.216, /() =56. 64, RAAK, BB 54 x“}wF
—1.037. “{%
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FER 2P =—1.037, f ()= —1. 398, f (V) =39. 601, LAAR, B3 58k K
P =—1.002.

R 2P =—1.002,f (x®)=~0.072, f(£?)=36. 192, L AA R, B F £ =—1. 000.
X} f(x®)=—5,

%Ehb,z=—1 BN RTR /DA

(2) AEILRERE

ERAR:

93] (—1)
D (B X~ —x

- F(z®) _f'(x(k—n)f,(x(k))-
BIRER: B 2P =—1.2,2=—0.8 RGHK&A «®. BH f(—1.2)=—09. 216,
f(—=0.8)=5.376. fRABERAR,BH) 29 =—0.947.
FBoXER: Hz?P=—0.8,z=—0.947 KRG . &L =2, (&P )=1.775,
RAZRAKX, BB £ =—1.019.
BIRBER: 1 2¥=—0.947, 2 =—1. 019 K FH% & =°. B H f («®)=1.775,
F(x®)=—0.701,f LALK,BE 2 =—0.999.
(3) AMYLR R
ERAK N
B, = (I(Z)z —1(3)2)f(.r“)), B, = (Imz — :cmz)f(xm),
B, = (Imz — @ Y f(x®), C = (2@ — ) f(z®),
C,=@® =) fE?), C = (P —zP)f(x®),

B, +B; + B;
20C,+ G+ Gy’

EBIKER: B2P=—1.2,22=—-11,z9=—0.8, B HBYPHEI N f(—1.2)=
—4,147, f(—1.1)=—4.804, f(—0.8)=—4. 403. B E AP ERAERARX, B Hz=
—0.985, ZE S kb, Bin R f(x)=—4.996.

2 WM, 2PV =—1.1,22=—0.985,2 =—0. 8, % HRBEFHI N f(—1. D=
—4.804, f(—0.985)=—4.996, f(—0.8)=—4. 403, LA ZENRAK, B Bz=—0.990. &
Hzhb, BRBEE f(x)=—4.998.

23 WEMR: i 2P =—1.1,2% =—0.990,2° =—0. 985, &% MR BMEDHH fF(—1L 1=
—4.804,f(—0.990) = —4.998, fF(—0.985)=—4. 996, fAABRLAR, B Hz=
—1.008. S MK HAFREME f(Z)=—4.999.7=—1. 008 REF 3 KkERBAMLE
57 49 3 DL

FERNA, UL IMHFEANNER, BN RBHR/N A IHGEU#E, AEN 2R
HEGERE. B, 2R/ R o =2,

e s

T =
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3. A=REMEERE
min x' + 2x + 4.
B 2 fo=2"1+2z+4. M F(x)=42"+2. BB x <<z F8 [ ()<0, f (2;)>
0, REAHA TR IR LU

52114—(12—11)[1— flx) fwtz ]

f(x) — f(x) +2w]’
ﬁq:' z*ﬂ'w ill]—F
— 3[f(12)—f(11)]

Xy — I
w? =z —fl(.t])f'(xz (w > 0).
FIRER: on=—"1,z,=0, 1 f(-l'x)—3 Flx) =4, f (x;)=—2<0, f (x;) =

Z:.i_f/(l'l)_f,(l'z)v

2>0. RAZERAR, HBEH . s=3,2=3,w*=13,w=+/13. T I##
g =2t “/_ — 0. 768.
* 442 «/_

B 2WENR: T F(—0.768)=0.188>0,% xr,=—1,2,=—0. 768, 231 BB 3.
flx))=3,f(x)=2.812, f (2, )=—2, f (x,)=0.188,s=—2.431,z2= —0. 619, w* =
0.759,w=0.759. FL AL R, 15 2037 # I DL -

0.431 — 4/0.759
z=—140.232|1+
+ 2.188+ 2 4/0.759
AP R ENBBEBFT = —0. 794, 5 FHHM z* = — /0. 5~—0.794,
4. FR (O 2V 5 2P ZEFEER /DS, XA
fi = f&), fo=fE&P), fi= &),
E_RFBEZTR o) fE
p(xP) = fi, o@®) = fo, ¢ V)= fi.

= 0. 794.

K () R/

®m & go(:c)=a+bx+cx2 s ¢,(1):b+2CI- BEBE.BETL a.b,c HERMB L
R4

a+br® 4z = fis )
a4 bxr® +Cx(2)2 = fos (2)
b+2ax’ = fi. (3

HARBQMTRRIED
(£? — D)+ (1,(2)2 _1(1)2)6 = fo— fis
Bp

b+ (x + 20 = LT )



BT RGAFTRLRE

c =
(I(Z) —_ I(l) )2

B () R/ R

5:—_

$9E —HIRRMME 17

fim = @P =2, =220 (= D+ EP 2D

b _ 22V (fy— f1) — (&

2) __ .(1)\2
(x )

2
_ I(]) )f,l

2¢ Zl:fz_fl—(I(Z)_x(I))fllj



FI0&

B (HAPTER 10

FRFAVEIRMNAT AR

1. A E¥
f(x) = 100(x; — 28 + (1 — z,)%.
REELATT & s A M Bl T [ ] -
3
x® :[Z}, x® = [1}, x® = [i}

ﬂ _a_f_=—40011(12—1§)—2(1—11),ﬁZZOO(Iz—xf).
dx; dx,

fi = = | BT RE a- m i = Jovreor =[] e pa;
3 _

oA 2 — H B TR d=| Z;}

2. BEERE

flx)=(6+x +x)"+(2—3x; — 3x; — 212207,
REEA
e=[ ]

b 0 4 6 1 B T

&2 %22(1011 +8xp, + 6z, 7, +32% i 2k) ,%22(811 410z, +32F+ 612, + 2220 ) s
1 2

2 2 2
O e 9 (10+62, +22), 2L =2(1046x, +22) 1= 2L = 2(8+ 62 +62, + 22,7,
axt axk dx, 3T,



£10® FASEMEMLL S EER 1

—4
fess=| | AT R
. [ 344
d=——Vfx) = [—56}
Hesse 55 [ & 25 51 4
o rise —ss ea 1[4 56
Vf(x)—i:_56 J’ APAC M[SG 164}
B A= 10 W) Ry
22
e . 31
d =— sz(x) ' Vf(x) = 126 "
31

3. AEE FREERMB T 5] [0 5 .
min 22 — 2x,x;, + 42 + 2, — 3.
B Y =, D7, ERBK.
B B IXRERAxVPHEREBETRFM#EE.
B flx)=x}—2x 2, +4zt +x,— 32, , M|

22, — 2x; +1
Vf(x) = [ }y
— 2z, +8x;, — 3
[5¢
Vf(x(l)) = |:1:|s dv = |:_ }’ x® +Ad(1) = |:1_A}
3 —3 1—3ad
i1
) = fGxP +MP) = A -0 =20 —DA =30 +40 =302+ 10— —30— 3,
/Q"\
g =—20—D+20—30)+61—1)—24(1—300—14+9=0,
fRig
26
_ 5 (@ — (D ay — 31
/\1 = 31’ X X +/\1d E .
31
FH2RER MNP HE BERETREFMEER.
—% 3%(26—51;{)
d(Z) I Vf(x(Z)) — 3 . x(Z) +/\d(2) — ,
17 1
31 ﬁ(16+17;()



120 | B ER SEEIUMBE

i1
PO= FGxP +2dP) = (26— 512)° — 32?(26— 5120 (16 + 172)
+ 4 (1641702 + (26 — 510 — 216 + 170,
31% 31 31
é\
g W = 2226 — 510 + 225 s +170)
- B s -5+ 25 as+ 1 -2 -3 o,
Ex|
239
_ 5 @ _ @ 589
Az 19, X X +A2d @ .
589
4. FERH

F(x) = 2% + 415 — 4x, — 8x,.
(1) i R 3 fCOREEL, IR B/ AL
(2) EBAFEMN xP =(0,007 ik, FEE T BRI /D Sx , WARREA RPENRERxX.
(3) BEFE XV HHN xV Bk, ABRETHEER FORKRDR, EFREEARED
Wk ?
B DL fX)=(,—2)+4(z,— D)8, BHETFT RN
(x, —2)2 + (x, —1D* _

E+38 k+8
4

FELR— M, F LR (2,1 RIS T VETS, EME T VA8, D=

(2,7

1 (>—28),

(2) BERM P = [g]fﬂ?i,ééﬁlfﬁ%}iiﬁﬂﬂii@mf,ﬁlﬂﬁﬁ—/ﬁiﬂ’c,ﬁi: H;ﬁz,

)
2 .i'] 2(.{'1_2)
[}z A , A0,
1 X2 8(12_1)
Q-2 z,+4—2=0,
(1—8)) z,+8—1=0.

SERBHTRA



' F108 EASBNRMLILT AR 121
TS 3 HER® .
#a=2.0

A

£= E:l BEVAE = [2(51 _2)}

# 0.

—4
BV DEV = | [BRER AR AR, B 17

1
%l—gdrw

0

= [;2 } BEV/D = [8(.1?2 —1

X2

J=o.
—4
VIO EVFGI=] I RER EAR S FIR T B A~
2
#ar g =] |=5 7.
0
0
() AR A X MBI XV R R T RN, ST R A BB . B0 M
2 2
o= "lmg g —warsamh g =] |
0 1

%J:ﬁﬁ,bkx‘”:[ }t{ﬁi,ﬁﬁﬁﬁﬂlﬁﬂ:—,ﬁﬁmiﬁﬁﬁxﬁfﬁﬁ;‘iﬂmd\ﬁ.

5. REERH
) = %xTAx + x4,

Hep A AXHREEER. g xV ()R RRHR
xP =X+ pup,
Hrx 2 FOBBANE,p A BB TRHEMEL WIFTERE. R .
(1) VFxP)=pAp.
Q) MEM XV HE B EE TR AERRN 28R, ML 5B NEY.
iE D EEHIAFERX HA
Vi(xP)=Ax" +b=A(x+pup)+b= (Ax +b)+pAp.
HTxR (OB E WV =Ax+b=0,1 Ap=2ap,Hlt
VF(x) = pap.
) MxPHE,ABE FTREERR.FEROPLER, WA
x®P=xP —gVf(xV) =X+ pup —pluAp) = x+ (1 — B pup.
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T A RAREZAFE LA 4720, 4 f=— Ul x® =F.
6. WA EH
1

flx) = 7xTAx +b'x+oc,

Ho A BXMFEEHEE. X xV (FX)ARRA
¥ = x+ i#ip(i) ,
Ho m>1, M A 1,p0:70,p7 2 A MR TARFFEEL KAFEMER, xR £ KRS,
WEBAM XV R A BE T BB A T R — 2B (N k.
i ERe—HERL L, '
x(z) — x(l) —2 Vf(x(l)) =x-+ i'alp(f) —2 Vf(x(l)) =X,
P )

Z/A‘P(D —2 Vf(x(l)) =0, D
i=1
@3]

x(l) — f"‘ i‘uip(i) ,
FRXPRAERTHEME A FHMERE Db, FEEREDAXx +Hb=0 RVF(x")=Ax" +b,157]

ViGx®) = Z#iAP“) = Z#ilip(i). (2)
i=1 i=1
BORKRADOR, EBEBH

Zm),u,-(l —Mop? =0.
BT p®.p? - pm &METR N
(1= =0, i=1,2,:,m.
B 70, Bt
1—A:, =0, i:=1,2,-,m,
HT Asdessdn (m>1D B EARHFEIER, FREE LR m NEAHA AFE, BEARE
THERRERTESZ S EARLL.
7. ZE TR,

def
min f(x)=%xTAx—|—bTx+C, xc R,
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ANMBRIEEERE. SR x HAR, FIBE T Mk oR 5 gk R x4+ {8 .

'y _ why _ [V Fx®P)T YV F(x®)T?
f(x ) f(x ) 2 V f(x(lz) )TA v f(x(k) ) .

i BETEEERARXSA
xHD = x® 3, VF(x®), D
XF 4 BAxPHE BHE AP =V BRUBIBK, D
Q) = fGx® —AVF(x®)),
m
¢ Q= Vf(x® —AVFxPNT(—VF(xP))
=—[AG® —AVFGE®) +b]T VA (x™)
=—[VFGx®) =24 VAP VF(xP).,
2o W=0,BEK
Vf(x(k) )T Vf(x(k) )

M G TAVE GOy @
PR BRBEZEN:
f(x(lc)) _ f(x(lﬂ—l)) — %x(lz)TAx(k) _— %x(Hl)TAx(H'l) + bT(x(Iz) _ x(H»l) ). (3)
K,
x(Hl)TAx(H—l) — (x(k) — A Vf(x(k)))TA(x(k) — Vf(x(lz))) — x(k)TAx(lc)
—24xPTAVF(x®) + 2 VA(XP)TAVF(x®), 4
BT (x® —x®V) = (VF(x®) —Ax®)TQ, VF(xP))
— /\k Vf(x(le))’r Vf(x(k)) —Akx""TA Vf(x“"). (5)

O, GORRAGR FEEAADORK, W
Fx®) — f(x* P )y=— %AZ V@) TAVF(xX®) 42, VAx®)T VF(x®)

__ l [Vf(x(lo )T Vf(x(le) )]z [Vf(x(lz) )T Vf(x(le) )]2
2 VFG®PITAVF(x®) VF(x®)TAVF(x®)
_ I:Vf(x(lz) )T Vf(x(k) )]2
2 Vf(x(k) )TA Vf(x(k) )'
8. B f(x) = 3x"Ax—bTx,A RABIERIERE. FIBETHER £ B/ L B

ARWMTF .

T
XD — o BBk (10, 1)
giAg 5"

Hi g B FOESR XPLEHBE. &
E(x) = %(x—f)TA(x—f) = F(x) +% FTAE,



124 | R S BRI BE
Horpx & £ BBob i AR E 0. DRWEE

(nggk)z
Gty — | ] — _ )
E(x ) [ (gAg,) (gTA g JE(x ).

Rz HEAEIEG®) —E@*)J/EG®) , HEEB AG® —x)=g,.)
iE

1— E(x(le-H) )
E(x(lz) )
E(x(lz) ) _ E(x(le+1) )
N E(x®)

(x(le) _ E)TA(X(U _ f) _ (x(k—H) —f)TA(x(k+1) _ f)
(x(k) _ E)TA(x“’ _ f)

T T T
& __ =n\T W =y [ o Be8r ) (x(k)_f_ 88 )
LG —DTAG —D — (30 5 — El ) A 7TAg

(x® —F)TAATAGP — X)
B i}%ﬁgﬁﬂx“’ —X)— <g§;jfgkk )ZgEAgk
giA7'g,
_ (8:8:)°
(gfAg)(giA g’
B E(xP), 2%, 153

(gig)?
Gy _ &
E(x*) [1 (gZAgk)(gEA‘lgn]E(x ).

9. Bt f(x) = xTAx—b"x. A JXFRIEGAERE AEBAIMA K+ € R UE A SO F Mok
(10. DRF KT VBT e — BB S 6 BXHG—A &0 BT

E(x*) < (H)ZE(M ), (10.2)
o E(x):%(x—E)TA(x—f) M Hlm S BIREREA BRI R/ NS

(B8R FIHIE 8 M4 R M Kantorovich RAEX. XMAEXE, NEENEFHE
x;ﬁ

(x"x)? ~ _AmM
(x"Ax) (x"A 'x) T (m+ M
FeAF A2 (10. 2) , FIEMEUEE. D
iE & 8 ik, A
E(x*M)y = [1 (gigs)’ E(x™®). (1)

a (giAg)(giA'g))
B Kantorovich RER,H

(10. 3)
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(glzTglz)z 4Mm
(gilAg)(gfA 'g) = (m+ MY’

RADOR, BT EG®)=0, 85

4Mm M2
i JFE . BEGH) < (77 72) G,

FIHEGQ®) ) RAFBEA TROESN, LBHTF EG)=0,HIl [ x* —x | -0k~
+oo). LA, A E BT (xS TR — /DR X

N

E(x*) < [1 —

It4m.
iE BT

2 3 3 3
(190)|: ][ :l= (2,3)[ :|= 0,
3 5dL—2 —2

mil, ][ Jer[s JJee
11. HEHEE

1 —1 0
1 2
A= y B=|—1 2 0,
2 5
0 3

%F A,B &R —HILH T M.
17 117 [0
O]H.H%QEB;HE.
0 0 1

R A .
12. WA Nn B RERER W A 8 n A EHEXQEEREpD,p@, -, p
XTF A i,
i B Ap?=2p?,i=1,2,,n. BAY i) B, pPTpP =0. Hik
pPTAp? = 1,pPTp? =0, iF#£j.
8 p(l) ,p(z) y oo ’P(")#E:F A g,
13. B p©,p®, -, pP ER N —HABMTLLHE. HE» AR EEERE. SHE

d® ¥
P, k=1,
D .
da® = {p“” ArdOTHp® 7

- 2T 0, k=

i=1

w ][ ]erans
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ﬁE% d(l) ,d(z) yorn ,d(")%q: H :/H\:%.
iE RS9,
M k=2 i

dVTHI® — p(l)TH<p(2) _dPTHp® dov )

T [y 2
- _p__Hp
= p(l)TH(p(Z) Syran PR )

= pTHp® — pPTHp®
=0,
Bl @V ,d” %F H L4, ‘
W h<<n BEG5R I BN BT R IR ) TE MR 7, e<<k<n, 45 dPTHA® =0
M hk=nif,H

n—1 ;
) . u d(-)TH (n) . .
dPTHd™ = d(])TH[p( y Zl) d(")THZ(") d(z)jl G < n
n—1 .

i u d(x)TH (n) . ;
— d(])THp( y gl: d(i)THZ(i) dPTHd
— d(j)THp(n) _d(j)THp(n)
= 0.

B, k=n BE5E KL, B) dV,dP , - ,d” % TF H 340,
14, FISCHERE %R T 5 R -

(1) min %xf‘f-x% Y PIIH A x P =4,D7.

(2) min 22 4+2x; — 21,2, + 22, + 2, A A xV =(0,0)7.

(3) min (x;, —2)2+2(z, — 1? , BATH A P =(1,3)7.

(4) min 22} +2x2, + 22 +3x, — 4, JBRFEE A xV =(3,4)7.

(5) min 2z} +2x,x, +525 , A H xV =2, —2)".

M BRERBGCE £, 7S x® it BRI B EIC/E g =V (x®).

W vo=[ " | ket ao.
X,
81 B
AV =—g = [—4:|, 0 4D = [4_4/\:"
—8 4 — 8
() = fx + D) = %(4—4/1)2 1 (4— 812,

%4 ¢ )=0. 87
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16]
n=3, mao=| °
9 _4
9
%2 WEN:
16 16
— 9 — ”32”2_4 (%)) 9 4 —4 40 —4
8=\ " BT e T TETAT =) Yl _gl= 8l 1)
9 )
%d(2)=[_‘11]’m“
16 16 _ 4
@ @ _ 9 —4 _ 9 .
9 o A
— (2) 2) _i lg._ 2 __4_ 2
e(Q) = F(x® 4 ad )—2(9 4a)+( 9+A).

% o' (DV=0,%7|

0 0
Az = %; & x“) = x(Z) +Azd(2) = [ ]’ ﬁﬁ:ﬂf = [ ].
0 0
21’1_212 } 07
2 = s (1)=[ .
51 WA
0 . 07
d(l) =—g, = [_2:|, x(l) +/\d(n — |:_ ZA y ¢(A) — f(x(l) +Ad(l)) — SAZ —4/\+2.
4 o) =0,183)
- 0
A = l H x® = — 1
1 i _ 1] & 0
L 2

0 —1 —A

PR = fP +2dP) = ¥ + LA+ —AA+D — A+ +2.
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128 | &
/7"\90,(,1):0, 15@]/‘2:19&

—1 0 —1

o[ v =[] mame ]

—1 —1
2(x,—2) 1
(3) Vf(x)=|: ]x‘”=[ :]
4(x;— 1) 3

1 ks

2 1+42A
d(l) —_ — |: ], x(l) +/\d(1) — [ ],
87l s 3—8a

PpQ)=(2QA—1D*+22—8)% 4 ¢ W) =0,8F A, = ,ﬁk

50 _Q
. 33 33
x® = 31 y B2 = sl
33 33
%2 k&R
o dmbe e aene o]
/&\
20 4 82
P L R
1 S

o) = f(x? +1dP) = (82 l—g) +2(A—3—23)2.

3
& ¢w=0, @8 =28 =] |vra=[" | atme =] |

) Ve = |:4x1+212 -I—B} o [3}
* 21‘1+2.’L'2_ ’ ¥ 4 )
1 ER
—23 ’ 3—23A
d(l) —_ — |: ], (@) Rd(l) — [ :|’
8= ] * F 4— 102
e(Q) = 2(3 — 23" +2(3 — 233> (4 — 102) + (4 —10A)? + 3(3 — 232) — 4(4 — 10Q).

629
% ¢ W)=0,8BF A= 37360 194,

3—23q0 —1.462 1.272
x(z) ESS [ :|= [ }’ 8 = [ ]'
4 — 104, 2.06 — 2.804
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%2 k&
— Il g Il 2 — @ W —1.617
b= g =00t d g+ Ad” [ 2.654]’

LD 4 d® = [— 1.462—1. sm]’
2.06 + 2. 6542
Q) = 2(—1.462 — 1. 6172)% 4 2(— 1. 462 — 1. 6174 (2. 06 + 2. 6541)
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—1 4
[i7 8
Amax = min{éf‘ d. < 0}= 1
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0 0 0
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d? =—PVf(x®)=[0 0 0]", w= (MM)'MVf(x?) = l: 10} ,
— 12

6
oo u= [10}20,113 ¥®=(0,0,2)T £ K-T . t FRMAY  K-T SRR, B
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BEFM AP =[4,4,—8,—24]". A x*HE, W dPHRK:
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: ¢ 5
Apax = mm{—— ao d® <0}= 37"
fa] KX (3) B
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5
s. t. Oglgﬁ.
4 5 4
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T
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%84 WA
4y — §_§ % i T 4YN — _32 160 T
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—4 1 —2
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s =[] ap = onap =0, a0 = H

0
1
P J KT 5.0 1 2 5 (1B e 32, P BT — [I]Eﬁbtﬁ%,fm=2.
6. F Frank-Wolfe J7 &R T 7 [ &

D min 2 +ai—x2,—2x,+3x; (2) min +2xi—x,x,+4x,+4
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0,07, A f7iic{E S.
%1 k&R
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SRR FEER T A

min  Vf(x?)Tx

s.t. x¢€ S,
EFE
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s.t. oz + Tt 3 = 3,
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SHERITH
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M xPHE B dVHER:
min @A) = Fx®P 4+2adP)
s.t. O0<CAa<l.
4 ¢ =0, 1=, 45K L= 183
x(Z) — x(l) +/11d(1) —_— (1’0,2’5)T, izﬂ—\j« f(x(Z)) =—1,
%2 WEN:
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AR, e R M .
min Vf(x®)Tx
s.t. x € S,
L FRp
min 2x;
s.t. x+ x4+ xs = 3,
x + 5z +xz, =6,

2, >0, j=1,2,3,4

ZAEM D B y? = (0,0,3,6)7.

SR

d® = y® —x® = (—1,0,1,1),

RV F(x?)Td? =0,

x®=(1,0,2,5" 2 K-T & i FHERBEREMAR , H b2 RL .
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1 WEA
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SRR B EF R T .
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E=XEp
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LM B y© = (0,0,5)7.
SHRITH
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Mox® B dOHE
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@ = x® +2,dP = (0,0,5)T, f(x®) =4,
B2 WA
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BRI, e R W
min  Vf(x?)Tx
s.t. x€& S.
L =AD
min 4zx,
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X1 Z2x3 = 0,
LM R mILE y» = (0,0,57.
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(1) PVF(X)=0;
(2) PVF(R)=VF(X);
(3) PVf(x)#0.
B (DPVAORMBEVIOFELER A HEERE EHRE,PVA(X=0RHAVI(X)
fEA HERHEELHBEAIZTER, BNESAFET BT M.
(2) PVFXO)=VfRORRVI(OFEA NESELHWREETVAGO,BHEVFA(OE
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(3) PVA(DF#0, KBV A HESRLOBRASETEAE, Bt d=—P Vi
FEXAb T BE T 47 77 4]
8. XZ BRI
min f(x)
sot. g (x) =0, i=1,2,~,m,
Ri(x) =0, j=1,2,,L
BERAATE . I={ilg; (D) =0} WEHEN K-T AW FEEFKMFZ T HRBEK B +5 kAR
min  Vf(x)"d
s.t. Vg, (®)d=0, iel,
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iE A, =[Vg,-1 (-Q) ng.'z (f) [ ngik (i)ij= (wl s Wy g** ,'wl;)T !B=[Vh1 (i) yVhy (.i') y "ty
Vh,(f)],v =('l}1 sUz 9" ,'U;)sz—q,pZ(],q?ﬂ. (l)ﬁﬂgﬁi

w w
(—A;, —B,,B) p:l =—Vf(x), p=0. (2>
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Ald >0,
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1. FSh SRR T 5 R

(1) min x}+ 22 (2) min zf+xk
s.t. x,=1; s.t. x1+x;,—1=0;
(3) min —x,—ux, (4) min xi+x}
s.t. 1—xf—ai=0; s.t. 2x,+x,—2<0,
Iz>1;
(5) min —ux, x2:

8. t. 72—x—2xy—2x3=0.
B (D ig e =zlt+z k() =2, — 1, XJ1 BHE
Fix,o) = flx)+eoh?(x) =zl + 2L +o(x;, — 1), o> 0,fBK.

4.(\
dF(x,0) _ 0,
311
aF(x;a) =0
- 4 - L
axz
Ep
{211 == O,
2z, + 26(x, — 1) = 0. .
0 N
0 - 4%55
1+U ¥ ﬁﬁ’iﬁﬁ*’
TR BARSE AR fon=1. 0¥/
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(2 g f)=xl+25,h(x)=x,+x,— 1. EXTI R
F(xyo)= f(x)+oh?(x) =2t 4+ 2t +o(a +x, — 1D, o> 0,fBK.
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3F(x,a) _
9.7:1 0,
dF(x,6) _
axz o O,
B
{21‘1 +20’(151 +1‘2 - ].) =0,
21‘2 +20‘(J;1 +I2 —1) = 0.
&1
o 1
1+2 2
X, = 7, % o—>too,lx, >x = .
s 1
1426 2
% 0 BARME , BARE oo = T
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F(xy0)= f(x) +oh*(x) =—x; — 1, +6(1 — 2} —x3)?*, &> 0,48 K.
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al‘l - O’
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Bp

{—1—4o:t1(1—x'§’—:c§) =0,

—1—dex,(1—z2?—x%) = 0.
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80:1':1"_401'1:1—1=09

Bp
2z} —x = 4la°
HTARAR M EERBFEER/DNK IS o>+oo, Ml
2 E? _51 = 0.
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W id f=zi+x3,8 (x)=—2x,—=x, +2,8:(x)=x,—1. B LT} B .
F(x,0) = 2} + 22 + o[ (max{0,2x, +x2, — 2})%* + (max{0,1 — x;})?]

T, E 4 FAETE 2 B R#

O H/DRETITHEN LS
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dx, ’
aF(x,O') =0
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BB =0,0T , x AEMITE.
@ FHEW/D R TFET AT BB S A2k b B
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4?\
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L
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w15
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1+ 60+ 46° "1+ 60 + 407

4 o>t oo, BE|E = (%1) ERTTEERE K-T 4.

@ HW/DEAEAMITRAE 1 FAFR L, ME
F(xyo) = 2t + 25 +6(— 22, — 2, + 2)°.
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dF(x,0) =0
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Flx,o) = 22+ 2f +0(x, — 1),

/T:'\
3F(x,0') _
311 - 0,
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{21'1 - O,
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f#15

x(o) = (o,ﬁ)T.
4 o>+oo,BRXx=,D". ZRE,xEATHE . UR KT A A TFAERERMAR, A
lﬂ:iﬁﬁﬁﬁ ’%mﬁ fmin = 1-
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ax3
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BARAE foin = —3456.
2. ZETHHEL MR R .
min x? + x3
S. t. I, +l‘2 = 1.
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(2) & XTI R
F(x,o) = 2} + 2} +o(z, + 2, — 1)?,
T8 BB 75 8 i 3R A JC 24 3R [A] B
min F(x,0),
AR5 R AR a M B ALE e A
iR (D W x,=1—x, RAEREE, BT B
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mir—(2.-3) mruRBREe. B0 TRRL DR

(2) X F RS R
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BE ERERBET w? .0, K Ox,w? o) IR/ S, S
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x;k)
0
1@& w™® ’é’\
wY = max{o,ww — (P — 1) = 2(w™® +09)
! 2+os

RSN ¢ )]
2 0 <2 i D —w® =TEE D 0, (o ) S AN L RS L 5 B

1
. % kool ;5o ® =2, x¥ >3 = [0} FH R B fon =1,

(2) EXT Lagrange BAEK

D(x,w,0)= f(x) +i{i(max{0,w1 —og, (XD} —wh
+ (max{0,w; —ag.(x)})* —ngl
_ 1 2 1 2
=z +5(x,+ 1D +—|:(max{0,w1 —ox; })
3 20

—w! + (max{0,w, —a(x, —1)})°* _ngl

|
1_(w1_011)y x1<——1,
P o
_:<
oo 1, x1>uis
o
£(12+1)—[w2—a’(12—1)], Iz_lgu—}z-‘,
iy _ 3 o
3 =
e 11(12 +1)y X —1 >E.
3 o
b WERD 4

aIl axZ
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By
1—(w¥ —az,) =0,
{%(xz +1) — [ —olx, — D] =0,
o

w — 1

*® = [xl :l — o .
x, 3w + 30— 2

2430
BIEFF v, <
w? = max{0,w® —x®} =1,
Ck) — (&)

0 i <O () BVRIA b AR % oo, wi® 5, B RAR

3

Wy

3&%=[‘"‘]= F} BT .
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PP (HAPTER 14

)6 > -

1. fH Lagrange H KRBT )| 0] &K .
(1) min 2z +zi+xi 2, — 21 — 22
s. t. vl +12:1;
(2) min %x%—xlxz +xi—x x5 +%x§+xl+zz +x;
s, t, 11+2xz +13=4.
8 (1) Y Lagrange %
L(x,A) = 2-73% "‘I% +xix; — 1 — I, —AMax +z2;— 1D,

/:\(\
IL(x,A) _ 4z, +z, —1—A2 =20,
dx,
<aI‘(—x’A)_=xl+ZIz—1—A=O,
9.7:2
——aL(af\,A) = (1‘1 +l'z - 1) = 09
i ZER g
1
_ I 4 3
Xx= [ :|= , Lagrange ¢ F A = =
v ot} i 4
4

(2) E X Lagrange ¥

L{x,A)= %xf — X+ Xk — 1013 —{—%xﬁ +xtx s — Az + 22 3 — 1)

/T.(\
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aL(x,A) —_ 311_x2+1_A :0,
al’l

M :—x1+212—13 +1_2A :0’
a.’Ez

<

L) bz +1-2=0,
8x3

JL

LGED gz, a4 =0,

R AR
= 7 11 77\T 17
= Gnma) = (o) 0 AT g

2. FIRERETEKSETFIRE.

(1) min 92 +92t—30x, — 72z, (2) min 22—z 2, +2i—3x,
s. t. '—21‘1_122_49 s. t. _11—122_2;
ol s12>O’ I yl‘z>0’
BB R FIAT A xP =(0,0)7. BB AIFT A P =(,0.
B (Dt F)=922+92L—30x, —72x,, W
1
18x, — 30 18 0 18
Vilx) = I: _:|, H=Vf(x) = [ ], H' = ’
18z, — 72 0 18 s L
18
a® —2 —1 b, —4
%ﬁ%ﬁﬁ%A&m}={l o,%ﬁﬁﬁﬁﬁb—kﬁ={o}
(3 0 1 5 0
%1 wKER:

it =) |e =i =[] e 10 = zsha= ]

RAZIE &S — [‘;}

min % 8THS + Vi (x)78
s. t. A1 8 - 0.

B
min  98° + 982 — 308, — 726,

s, t. 61 =O, (1)
62 = 0.
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ins = m TR O BT A R
i1%# Lagrange e T
T

sVEARERMNSE NOKXPEEE 24K, B LV={(2}, FREIER.
min 982 + 962 — 308, — 726.
s. t. 81 = 0.

ﬁ#ﬁ%é=[ﬂ./—:’\
o= []

x? = x® 4 4,dP,

BEK oy =min{l,a },HH

MxV Wk, 0 dV R,

(8] (1) (.(1)

bp—a’x
a(l)d((l)

b,—a“x

a”x” =1.
a(z)d(l)

a = min{ i¢ I ,d?dV < o}=
L a=1,18K
|
4
P BERAREN LV =(1,2}.
%2 kN

it <2 = o= vraen=] |t 11 =»{‘1,2} A A

—2 —1
Al:[ ool Tk

i+%& Lagrange &1

0
A= (A1H*1A1T)_1A1Hﬂgz = l:_ 30],

}}k I%Z) ':Pif?ﬁ 29§ Ig” :{1} vAlz(_Zy_l). %BEIEE& =(31 ;82)T:
min % STHE 1+ VF(x®)T8
s.t. A 8=0.

Rp
min 967 4+ 965 — 304,
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s.t. . —20 —0:=0.

x® = x® 4 4,d?,
. ~ ~ . [b;—a®x? | . . b.—a® x®
HPEELEK o, =min{l,a,} , HP azzmn{# i@ IP ,ad? <0\ = 3a(3¢)ld(: —¢,
. @ﬁtmm:l.fﬁgﬁﬁ,ﬁ
17 gL
x(3) _ [ ]+ 3 — 3
7 2|7 |
3 3
%3 WM
1
3 —24
AR x0 = 10 ,g3=Vf(x<3’)=[_12},@Yﬁﬁlé@ﬁﬁ I¥ ={1},A,=(—2,—1),
3

a; =1, % Lagrange fF
A= (A H'AD'A\H g, =12>0,
H, x® RN, BN fon=—149.
2) B )=zt —xx;+x}—3x,, WEIE

21:1 — X3 _3
Vilx) = [
— I +2xz

2
2 —1 3
}7 szzf(x) =[ }y H71 =
—1 2 1
3

a‘? —1 -1 b, —2
%ﬁﬁ%A—am]w1 Os%ﬁﬁﬁmib=bi={o}
a? 0 1 b, 0
% 1 K&
0 —3
m%ﬁxm=&}ﬁﬁ&=VﬂWW=[O}Eﬁm%ﬁﬁﬁ“=&£bﬁﬁm%ﬁ

%&ﬁ%m=ﬁ ﬂ.
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017
2
min 8 HS + Vf(x)78
s. t. Al 8 - 0.
Bp
min 6% +6§ — &, — 36
s.t. & =20, (1
82 - 0!
. _ 0
uwa—| |
0

H B D RENFRMME, T E Lagrange T
Az —1 4 Ty—1 —1 _ —3
A= I:Ag]: (ATH'A{) 'A/H g, = l: 0:|;
A=—3<0, M xP AEEMBE NDORXPFEHEI1ANHK. B L' =03}, FRRER.:
min 6% +6§ — 010z — 30
s, t. 62 = 0,

3 3
mige= {ﬂ.’%d“’ =8= {Z]M xV R dVER.

x(?) — x(l) +¢Z]d(l).
ﬂi‘ﬁ alzmin{l’al}’ﬁqj

bi _ a(i) x(l)
a(i) d(l)

' b — a® x® 4
. A D g _u _
i & 137 ,a™d <0}_ 2D gm -3

- .
@1 = min

WA a=1,BEF%K

%2 wER
3 0
PR A xP = {2} R g, =V (x?¥)= {_ 3
0 2
0,1),HF a1 =1,3%E Lagrange -F

JEREFAARE P =1 ={3),A,=
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A= (AH'A)'AH g, =—%,

WP RRBME N 1P FEEERE L. EBENARE P =, RKER
min % STHS +Vf(x®)Ts

Bp
min 3%‘*‘8%_8132_%32
_ L _
fEide= l'z} Ad? =0 N xPHERIE dPHE:
1

x® = x? 4 4,d?.

ZLE‘& az=min{1,&z},§q’ az ﬁ‘ﬁﬁ[ﬂ:-

bi _ a(i) x(2)

a(i) d(Z)

) b, —aqV x@® 1
. (2> @D g(2) — 1 —
1¢ L7.a"d" < 0= "mgm = g

a: = min{

B o=t O BAERAREN I = (1),

2P = x® _{_ldm —
3

W= w|w

3 WA

mkﬁ‘ﬁ x(3)= (1)

& =viGy=[ ] stk 1P =1 = (),4, = (-1,

W= w|w:

- —1l1,m; ~[>
D.#F e =p <L BREERS = |

min % 8THS + V(x®)T8

s. t. A16=0.

min & +68; —8:8; — &;
s. t. — & — & = 0.
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4V =5 x MEW 4V BE A
x® = x¥ 4 0.d?®,

ﬂ;ﬁ a3 :min{l’aa } 953 ﬂ“ﬁ:ﬁu—ﬁ.

X (b —a®x® | i b, — a'® x®
as :mm{W i ¢ I®,a9d® <0 :W)_=10,
WA =1 J58k8
ki 1 3
X = 3 +1. 6 = 2
1 1 1
3 L 6 2
%4 WEN
3 —1]
2 2
P A x9= 1 ’84:Vf(x(4)): 1 EERAARE [V ={1},A,=(—1,—1),
2 7

a;=1. it# Lagrange & ¥

A= (A H'AD A H g, = % >0,

BERLM < = (3, 1) s fr—— 1L,

3. F Lemke Fr KT 5 0] & .
(1) min 22242 —2x12,— 62, —2x,
s.t. —x; =2,
—2xtx,=—2,
Iy,2,220;
(2) min 2224222+ 224222, 422,23 — 8x1 — 6y —4x; 9
s.t. —n I3 =3,

X1 Xz 923220,

B (D BIRENN HessetSB H=| | —WSEBAE = | 4kR
woep A= | ke e— | W
4 —2 1 2 —6
AN o I PR N B B T
—2 1 0 0 2
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2 ¥ 7T LR
w—Mz = gq,
w, 2z =0,
w'z =0,
Bp
wy — 4z + 22, — 23 — 22, =— 6,
wy +22 — 2z — 23+ 2z, =— 2,
wy; T ozt 2z = 2,
w, + 22 — 2, =2,
w; =0,z =0, i=1,2,3,4,
wz; = 0, i=1,2,3,4.

FIHEATER 2 FI TR FEREEELHEEE:

w) wy ws Wy 2] Zz z3 Z4 Zo
w, 1 0 0 0o —4 2 -1 —2 €)
w, 0 1 0 0 2 —2 -1 1 —1
ws 0 0 1 0 1 1 -1
w, 0 0 0 1 2 -1 0 0o —1
zn | —1 0 0 0 4 -2 1 2 1 6
w | —1 1 0 o ® -4 o 3 0 4
w | —1 0 1 0 5 -1 1 2 0 8
w | —1 0 0 1 6 —3 1 2 0 8
1 _2 2 10
2z 3 T 0 0 0 : 1 (| 3
1 1 _2 1 2
7 5 e 0 0 1 T 0 5 0 3
1 _5 -1 14
w;y 6 3 1 0 0 @ 1 2 0 3
w, 0 —1 0 1 0 1 1 -1 o 4
-2 _3 _2 1
Zo 7 > 7 0 0 0 @ 7 1
-3 _1 z 2z S
b4} 14 14 7 0 1 0 7 14 0
-1 _5 3 3 _3
Z2 14 14 7 0 0 1 7 14 0
1 9 _ 3 4 _1
wl 4 u 7 Y o ° 3 1w 0
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wy Wy wh Wy 21 Z2 23 2y 20 q
R A R
B E AN EA T 4T iR

2 6 41
(w1 s W3y y W3 s Wy 931 9122 923 y2'4) = (09090’?9€'o'§s?yo),

8 KT ooz = (g0 ) FEROAL KT KRB B fon=—
(2) B EBE M Hesse EE
4 2 2 —8
H=12 4 0|, e=\|—6{, A=(—-1,—1,—1), b=—3
2 0 2 —4
i1
4 1
x H —AT 2 4 0 1 c
z=[y]’ M:[A 0 }z 2 1|’ qub}:
-1 -1 —1 0
2 M H b E] B 2
w—Mz = q,
w,z =0,
wiz =0,
Ep
w, — 4y, — 22, — 223 — 2, =— 8,
w; — 2z — 4z, —z,=—— 6,
w; — 2z — 22, — 2y =— 4,
1 w,+ z1+ z+ =z = 3,
w;, =0, z =0, i=1,2,3,.4,
wz; =0, i=1,2,3,4.

BISEATAR 2,9 TR . EMEEETHEER.

7. 2.

’
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w, W, ws wy 2z E2) 23 24 %o q
w |1 0 0 0 —4 —2 -2 -1 €D| -8
w, | 0 1 0 0 —2 —4 0 —1 —1]| —6
w | 0 0 1 0o —2 0 —2 -1 -1 —4
we | 0 0 0 1 1 1 1 0o -1 3
» | —1 o0 0 0 4 2 2 1 1
w, | —1 1 0 o @ -2 2 0 0
w3 —1 0 1 0 2 0 0 4]

w | —1 0 0 1 5 3 1 o | 11
2o 1 —2 0 0 0 6 —2 1 1 4
2 |-+ 5+ ¢ o 1 -1 1 o o0 |1
ws o -1 1 0 o @ -2 o 0 2
ws % —5 1 0 8 -2 1 0 6
2 1 —% —% 0 0 o (@O 1 1 1
~1 1 1 1 3
2 > i r 0 1 0 5 0 0 5
2 o —4 T 0 0o 1 —% o o |5
w |+ -— -2 1 o o0 2 1 0 | 2
25 1 —% —% 0 0 0 1 1 1] 1
_ 1 -1 1
2 1 > 1 0 1 0 0 2 7| 1
1 _1 _ 1 1 1
2 5 > 5 0 0 1 0 5 5 1
w, —% % 11 o 0 o -1 —2| o
BEF AT

('LU] 2 W37 s W3 s Wy 921 922 923 924) = (0,0,0,0,1,1,1,0)

K-T S (x1,x252:)=C(1,1,1). Eﬂﬂ:%ﬁﬂﬁj 9@1&3&%%%% ’%ﬂtﬁ Smin=0.
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EEGNAE S TR

1. B4 305 R T SR .

(1) min 2x,+x,—3x; (2) min 4x,+7x,+3x;
S. t. 1+ x2+ 22,5, s. t. x1+3x, + x:=5,
2z, +2x,— x,<1, 3+ x,+2x, =8,
Tyadp,xs2=20, HNEE; Ty, xz,x: 220, HREEL

B D) ELAE—-PREENER. EBR—AWAT A, H00,0,2), B iR RBURMLEK
—AN LR F,=—6,f% T FI A% R -
min 2x;, + x; — 3x3
s, t, x+ x;+2x;<K5,
2z, +2x, — x: 1,

FaRIA 913> O-

8 0 35 o SRR L CP) B BRI (22 230 = (0,00 ) AR fro = — 5
I AR — TR Fi=— 2 s P e[ -3 —6 .

2
Mﬂﬁ@@%%ﬁ%ﬁ&%ﬁ%*ﬁ%ﬁ%#xﬁqg}—Ln/ﬂ;] 1= 3. 452 2
SR 4RI TF L

min 2z, + z, — 3x;
s. t. x + x,+2x;< 5,
22, +2x;, — x3=< 1, (P,
T3 2y
Ty, Xz s T3 = 0, H#¥,
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0
min 2x, + x, — 3z,
s. t. x+ x+2x3;< 5,
2xr + 2z, — x3;<< 1, Py
3= 3,
T, X322 0, B RS
FBRARTE J7 i SR (P B2 th [R) 31
min  Zx + x, — 3x;
s. t. x + x +2x;< 5,
22, +2x, — x3< 1, (P
3 2,
19Xz 92320,
R BN W33t (5] 531 (P, ) B B AR AR (1 5 2z 5 25) = (0,0, 2) , B F R (P B, BEME fon =
—6=F., TEE(PHATERIMHE.
T ISR S8 J7 ¥6 4% (P B R 3b R L (P,)
min 2z, + x; — 3z,
s. t. x+ x + 22, < 5,
22y +2x — x3<< 1, P,
x3= 3,
Z1sZz X3 = 0.
FAI B Be ok i@ (P,) , B M T 4718 , BN T BB (P, ) AT 47 4.
&5 b BN 8 B AR IR (2 205 23) = (0,0,2) , BARME F* =—6.
(2) RA/AHBEALR. ERAFTE (0 2,2)=(1,1,2), BEHAMBHRE-I LR
F,=17. @b (P) .
min  4x;, +7x; + 3x;
s. t. x +3x,+ =5,
3z, + x, +2x,>=8,
X9 Xz X3 = 0.
PR B TR O vk R A5 A 3 1) B A B 1 A
SRR R AR — 1 F R F=1 B e[ 517

HEA LB B R R BT R S A KM 2 <[4 ]|=0.m>[ £ ] F1=1. 0K
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R 4318 LA F [A) R -
min  4x, + 7x; + 3x,
s. t. x1 +3x: + x3>=5,
3x;+ x4+ 2x;2> 8, P)
Zy < 0,
x99 x5 2> 0, B HEH
Gl
min 4z, + 7x; + 3z
s. t. x1+ 3z + x3 =5,
3z, + x4+ 2x:>= 8, P
X2 =1,
Zi 2 Zp X3 2= 0, BB
SRAF R (P, ) By 3t o] B

min 4x; + 7x; + 3x;
s. t. x +3x,+ x3>=5,
3z + x4 2z, 8, (P
o <0,
» X19Za v Tz = 0.
PSS 7 5 K18 (P) B AR IR (21 5 225 2:) = (0,0,5) , BARH frun = 15. ¥ =(0,0,5)T £
TR PO BT AT## , 2 (P MR LR, BB W BEREHK LR F.=15.
RS AETE I i (P,) Ao 4 Bt () 3
min 4z, + Tz, + 3z;
s. t. x +3x;+ x3>>=5,
3z, + x, +2z;2= 8,
X3 =1,

Xy v X3y ;13> O.
RAEM (10200200 = (50100 ) BARME from =5 > F, = 15. B M 7T 501, (Py) WA T4 00 98

.
&b, BB U BRRR (x1, 7, ,2,)—=(0,0,5) , BLE F* =15.
2. FBIVEERTIIEE.
(1) min x,—2x, (2) min 5z, 43z,
s. t. z, +=x, <10, s.t. 2x,+ x,=10,
—x +tx, <5, 1 +3x,29,
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xy 2220, HIEE x1,1, 220, BREH.
B (D e HREIE Iy B A oth a) B
min x, — 2x,
s, t. rn+ x2+xs = 10,

_I1+ T2 +I4:5s
£ =0, j=1,2,3,4.

BILFEMT .
Xy Xy X3 Iy
R
a0 0 1 3%
o o 4 3|3

MR B EAR R ERER - REFERSOELR, LI 2, . B
A

I +%13_%I4 = %9
x3 Mz B R BN H 5318 R
1 _ 1 1 _ ;4,1 5 _ 1
7 =0t 2 Itg =2+
VI &R
1 1 1
7_?1'3 714<09 Ep—Ia_I4 <—1
bl S S W N A [ S T
A1 o T I o] =
B R
s 0 0 —1 —1 1 —1
R e S
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X BRMIE T, 8 TR
I I3 x; £ s
Z1 1 0 0 —1 % 2
X2 0 1 0 0 % 7
0 0 0 -1 -2 | -1
HBAR B (21,20 = 2,7, BARME fr=—12.
(2) SeFRLIE ) ik i b a) &
min  5x, + 3x;
s. t. 21‘1 + X9 — I3 S 10,
T + 312 — Xy = 9,
xj =0, j=1,2,3,4.
BIEROT -
A oot I3 x,
z 1 0 _% % %
I 0 1 % —% %
12 1 129
° T

Fi Stk IR B R A R BRI R IR A
3 1 21

.111_—-Z'3+_I4 == =

5 5 5’
sy 342 1,121, 1
id : 1+5,5 0+5,5 4+5,491§IJ%{¢%7
2

1
5 513—€I4<09 EI]_ZI3—I4 <_1.

8 M 24 R 45 B T o 1) A 0 B A 3 OF P X8 R 4 05 B OR M -
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I, Z X3 Xy o
'} 0 1 % _% ] %
x| 0 0 -z &) 1 -1
12 1 129
0 0 5 5 0 5
1
2
x 0 1 1 0 - 2
zs 0 0 2 1 -1 1
1
0 0 2 0 : 26

%ﬁﬂﬁﬂﬂ‘]%ﬁﬁ(m 1 L2 )=C(4,2) ’%ﬁ‘ﬁﬁ fmjn =26.

3. RT3 0-1 4% .
(1) min 2x,+3x; +4x;

s. t. —311+51'2'—21:3>_4,
311_1'_ Iz+4x3> 3,
I1+ X2 219

Ty sxzx; BL O Y 15
(2) min x;, +2x,+3x; +4x, +5x
s.t. 2x,+3x,+5x; +4x, +72;228,
o+ r,t4xr,+2x,+2x,25,
x; ®owgkl, j=1,2,-,5;

(3) min x;+x,+2x;+4x,+6x5
s.t. 2+t xt3xt+ x,+2x:>=22,
32— 2x, +4x;+2x,+ 32,223,

L BOB 1, j=1,2,7,5;

(4) min x; +3x,+4x;+6x,+7x5
s. t. x,—bxy +3x3— 4zt 2223,
b+ x,—2x3+3xs— 2522,
—2x +2x,téx;— it a1,
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x,m()ﬁl, j:1,2,"'95.
ﬂ (1) iE xX= (x1 ' I yI3)Tyc=(C1 2C2 9C3)=(27394)9m“ f=cx,

A, —3 5 —2 b, — 4
A:kz :[ 3 1 :ly b=Lz == 3.
3 1 ]. 0 3 1

B — A A7EE = (0,0, DT, BALEM EF £ =4. FEHREERE.

® BFRE o} =, W Ko, =(0,0,007;

@ cao=0<f=4;

® *’A?&@E si=Aioo— b =4,5, =A 00— bs=—3,5,=A300 —b; = — 1. iﬁ%%ﬁ
%I={273}?

@ E Hﬁ@ﬁﬁ I 1 XT3 9 X3 sCOo +Cl =2<}=4a¢—'00 +C2 =3,co, +Cs=4;

® W J={jlcaotc,<f}={1,2}. X455 15 L 3, 2 5 o B0 7T 38 i 69 1 B
qz=3+l=4,q3=1+1=2,sz+q2=—3+4=1,53+q3=—1+2=1;

® 4 l=min{jlj€J}=1.

O BFRB{ct={+1}, M Ko =1(1,0,007;

@cao=2<}=4;

® *’A%’EE s5i=A 00— b =1,5,=A; 80— 6,=0,5:=A3 80— b;=0,0,= (1 ,0,0)T %Tﬂ
ﬁ}lﬂi9EE=UO=(1v0’O)T7}=CUo=2.

@ E%'EJ@{G}:{_]-} 7@@“}500:(0,0’0)1.;

@ co,=0<f=2;

Q@ BB TER s i=Aio—b=4,5:=A200—b:=—3,5=A; 00— b;=— 1. ﬁﬁ%ﬁ%
I={2s3};

@ HMERA .35, 000+0, =3> f =2, FRBRA FIF KT8

{o ) PEEZR SN 0, W 5T,

Bftmx=(1,0,00" , BRMH fr=2.

(2) I8 x= (&1 vT3 o3 574 5.75) " s BFRERE BRI c=(c1 562963564 565)=(1,2,3,4,5) , M) f=ex,

A, 2 3 5 4 7 b 8
A:[Az]z [1 1 4 2 2]’ b_[bz]_ [5]
B —ATITEE=(1,1,1,0,00T , BARME b R f =cx —6. T FIBE R,
@ E?I‘EJE{U}={Q}vﬁﬁ!’;ﬁﬂo=(oyororovo)-r§

@ co,=0<f=6;
® 1"&5’1@%’25 si=A g —b=—8,5,=A; ¢ —b,=—5. f’éﬁ%ﬂiﬁ 1={1,2};
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@ HBBRA 21,2075, 24 1 Ts 5800+, =1< f =6 ,ea0+, =260, +c: =3 660 + ¢, =
4,c00tcs=5;

@ m‘ﬂ% ]Z{J|Cao+6,<]_‘}={1,2,3,4,5}#"Jﬁ@ﬁﬁﬂﬁﬂﬂﬁ‘]il‘ﬁ q; = Zalj =

21,9, = Zaz,- = 10,5, + ¢ = 13,52 +q. =5;
=1
® 4 I=min{jlj€J}=1.
D ﬁ?rﬁ]@;{d}:{_‘_l}vﬁ%-’ﬁﬂo:(lvo!ovoso)’r;

@ cao=1<]7=6;
1"&5‘&@35 5‘1:A1 o, — b= —6,5,=A; 00— b,=—4, ﬁ%%iﬁ% I_{l 2},

@ HEERA 20025024 025 1600+ =3<F=6,¢ca0+cs=4,ca0+cs=5,c0,+c; =6
® A T={jlco +¢<f}=1{2,3,4), AR BHAE T M - ¢, = 2 a; =12,

4
q: = zaz,' =7,s5+tq =6, +q =3

® & 1=min{jljET}=2,

@ BFEFE(s)={+1,+2},%FEMWHe=(1,1,0,0,007;

@ coo=3<f =63

® *’&?IL”?ZE =A== 3,5=A 00 b:=—3, ﬁ%%ﬁ% I={1, 2}
@ H Hﬂ@ﬁﬁ X3 9Ly 9 X5 5Cdo+53=6=f!zlg?‘l‘ﬂ@&ﬁttfﬁﬂgﬁﬁﬁ-
@ E%rﬂﬁ{o’}:{—l—lv_z}vﬁmulﬁaoz(l,os()yoso)-r;

® cay=1<f=6;

@ MR ss=A4, 60— b ="6,5:.=A, 00— b= 4, ﬁ%%;ﬁ% I={1,2};
@ BHEAERE 2520025 1000+ =4< F=6,ca0+c. =5,ca0+c; =6=f;
® W J="{jlcaotc;<f}=1{3,4}:q1=9,q:=6»51+@1 =35, =2;
® 4 !=min{jlj€J}=3.

@ BFMEB{s)={+1,—2,+3}, %M Ko, =(1,0,1,0,007;

@ cay=4<f;

® F&%’Eﬁ si=Ai 00— 0=1,:=A 00— bzzo’ﬁﬁg/ﬂﬂi% I={1};

@ BEBERA x x5 co0+e =8> =6, F [ EE A I ) 7 17

CD E%I‘E‘IE{G}Z{_}_I’—ZF_B}7%@“1@60:{1’05070’0}1‘;

@ coo=1<f=6;
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@ MR si=A4, 0 —b=—6,5,=A, Uo_b2=—4vﬁ:§z‘(]§€% I=(1,2};

@ QEH’E%%’ R of 700'0+C4:5<}:6,cdo+05:6:};

@ ﬂﬁ% J:{jlcdo+cj<}}:{4}; Q1=4y(I2=2v51+Q1=_2952+QZ:~2-$¥‘|‘E]
BB A B 0] 47

@ E?rﬁlﬂ{d}z{_l},dg:(O,O,OqO,O)T;

@ o =0<f=6;

@ Wi TE 51 =A 00— b=—8,5.=A, d'o_bz:_5vﬁ§=%%;ﬁ$ I={1,2};

@ EEE’E’EE%‘ Ty 9X3 974 9159&10+52:29Q’0+C3=3yQ!'o+C4:4vQ!o+Csz5<]7:6;

@ ﬁ]‘ﬁﬁ J:{leTO+Cj<?}:{2v3,4v5}v(h:lg’qZ:99S1+q1:11532+qZ:4;

® 4 (=min{jlj€J}=2.

O BFRE{s)={(—1,+2},0,=1{0,1,0,0,0}";

@ o =2<f=F6;

@ WA R 51 =A, 60— b =—5,5,=A4, do—bz:_‘l’:‘li;%g@;ﬁ% I={1,2};

@ HHAZRE x5, s 9w0+63:5<?=6’w0+c4:6:};

® W J={jlaot+c;<f}={3},q1=5,¢a =451+ q1=0,51+¢,=0;

® 4 l=min{jl;€J}=3.

(D E%I‘EJIHFE{U}:{_19+29+3}960:{011,11010}T;

@ e, =5<f=6;

@ *&5’&’&% si=A; 6, —b=0,s; =A;0—b,=0,00 %ﬂﬁﬁ,ﬁfzdo:(O,l,l,O,
O)T,J_l‘:w():S_

CD E?'Im%{d}z{_l9+z9_3}9@%‘],@:00:(0’190,0,0)’1‘;

@ a0y =2<"f=5;

@ MR si=A1 0 —H=—5,5.=A, do_bz:_4yﬁ;l'§?g/‘]3'€% I={1,2};

® HEERA x 7000 o =6> AT EEBAE EIF AT,

@ E?‘rﬁ]@{a}:{_ly_z}9%%.’§%UO=(0’0,05090)T§

@ a0, =0<f=5;

€ W R 51 =4, 0 —b=—8,5,=A, oo —b,=—5 ,ﬁdﬁlj’ﬁ/ﬂﬁﬁ% I={1,2};

@ amﬂ:ﬁﬁﬁ X3 9Ly s X5 yWo+C3=3<J_(=5’wo+C4:49WO+C5:5:}?

@ ﬂﬁ% j:{jlwo+cj<}}={3v4}le:ngz:6s51+Q1:1v52+QZ:1;

® 4 I=min{jljEJ}=3.
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O BFEE{c)=(—1,—2,+3}, W Ka, = (0,0,1,0,0)7;

@ ar,=3<f=5;

Q@ MMBE s, —=A gv—b=—3,.—A, 00— b,=— 1, BHARE I={1,2};

@ AR 1, x5 00, +c, =7> f =5. K F R E R A I 01748

@ BFEE (st ={—1,—2,—3}, %W e =(0,0,0,0,0)7;

® ., =0<f=5;

® MR 51=A 10— b=—8,5,=A; 0 —b,=—5,BHARE I={1,2};

@ HHBRA x x5 000+, =4<f=5,00+c;s =5=f;

® WHE J={jlo.te<fl={4),q=4,q:=2,5+q=—4,5, g =— 3. KT [
WA FEA AT,

MBI EEEN N 0, M.

BARIRY = (1402505 51 505) =(0,1,1,0,0)7 SR AH £ =5.

(3) B x={(x1 sX +3 s »x5) T » BFRBREIREL c= (1 165563 564 565) =(1,1,2,4,6) ,[l] f=ecx,

A, —2 1 3 1 2 b 2

- [4]] b eI
58— AR AT X = (0,0,0,0,1)7, BAR R BB b R f—cx —6. FIRKB:RM.

@ E?I‘ﬂ;@{a}={g} v¢0=(090’0’0’0)T5

@ e, =0<f=6;

@ MHAER si=A 10— b—=—2,5.=Ay00—b:=—3, HBHEARE I=

@ EEE’}'EEﬁ T 9 X 9X3 9Xq4 9y Xs vw'o+C1:1<f:69Q1'0+C2:19W0+C3:29WO+C4=
4’wo+55=6=};

® ﬂiﬁ% ]:{j|WO+C <}}:{1 2, 3’4}7]1={j|j€']’a1j>0}={2’374}9]2={j|
]€J9az,>0}—{1 3, 4}vQ1 Z a; = yCIz: E azj=9’51+Q1=3952+QZ=6;

i€l iel,
@ E%I‘ﬁ]@{a}={+l}70()=(110,09090)T;

@ e, =1<f=6;

® MITR s,=A 00— b= —4,5,—A, 00— b, =0, BHFAFKRE I={1};

@ HBAERE 22,2520 X500 o, =2<f=6,000+cs =3, +c, =5,a0 +c; =
7>

® Wk J={jlaoo+c<f}={2,3,4},J,={i|j€J,a;>>0}={2,3,4}rqs = >, a;;=

i€l
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5,51 Tq1=1;

® ZKRWiNAE J=(2,3,4}). I=min{2,3,4}=2.

O BTRE (s} ={+1,+2},0,=(1,1,0,0,0)7;

@ oy =2<f=6;

Q@ MR si=A100—b=—3,5:=As 00— b, =—2,FEHARE I={1,2};

@ HEATERE 13,2425 1000+, =4<f =608, +c, =6=f;

® W J={a.+¢<f)={3},a1=3,¢=4,5; Tq: =0,5,+ ¢, —2;

® B [=3.

O ETHE(s)={+1,+2,+3}, M He,=(1,1,1,0,007;

@ o =4<f=6;

@ MR 5s=A,0—5,=0,5, =A, 00— b, =2.00 B 17K, Bx=(,1,1,0,0)7,
_?:cao=4.

O BEFEE (s} ={+1,+2,—3}, %M He=(1,1,0,0,0)";

@ w,=2<f=4;

@ MR s =A10o—b=—3,=A 00— b= 2, BFHARE I={1,2};

@ HHBERAE 1., 00, +c, =6>> f =4, 245 F i) 55 o B 1 1O O] 47 4%

O BFEB{cr={+1,—2}, W Ka=(1,0,0,0,007;

@ ay=1<f=4;

@ MUMER 5s,=A 10— b=—4,5,=A, 60— b, =0, B AL I={1};

@ HEHERH xirz 2500+ =3<f=4,00+c,=5>f =4, %L J=(3},q1 =
3y =451+ =—1<0,s5, +¢. =4. A 1 ] B8 BF 5 B 0T 47 4.

O BFME{s)={—1}, %MW Ha=1(0,0,0,0,0)7;

@ e, =0<f=4;

@ MUAER s =A, 00— b =—2,5,=A, 00— b= — 3, FHEHAHRE I=(1,2};

@ HEBERA 12,2240 x5 080+ 0 =1< f =4, 000 +c; =2, 00 F+c, =4=f;

® ArksE J=1{(2,3},J.=1{2,3},].={3},qs=1+3=4,s =451+t =2,5. +¢: =13

® ﬁgﬁj ':F’Emﬁ/l\?gﬁﬁsz‘}‘% +ay :‘_1;3.[1@%*1:‘@?5‘%‘? 2.% J={3},1=
min{3}=3.

@ E?fﬂ@{a}={—1s—2y+3}vﬁ?ﬂﬂ,ﬁm:(o.o,lso,@r;
@ . =2<f=4;
® *’L&?‘ﬂ@ﬁ si=Aio—b=1,5,=A; 00— b= 1,0 %H??)ﬁaﬁfzdo:(o;oylso,
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0T, f=a,=2.
O BFNHF{c)={—1,—2,—3},1FW g, =(0,0,0,0,0)7;
@ oo =0<f=2;
Q MITR s, =A 00— b=—2,5,=A, 00— b,=—3,FHAKLE I={1,2};
@ HBERA 2,35 000 Hc, =4>f =2, F A (o) T EIF R TIT47.
(o} EBIERS N 0, FM T, BbMX—(0,0,1,0,0), Bkl f=2.

4 i«E x:(ll 2 X2 9 L3 9y ’xs)T)C:(Q 9C2 9C3 9Cy ,Cs)=(1,3,4~,6,7),

A 1 —5 3 —4 1 by 3
A = (a;)sxs = Lz = 4 1 —2 3 ]] , b= |:[::| = [2] ,
3 —2 2 4 —1 1 5 1

W f=cx, Bl R f=+oco. T & RSB KR
@ E%I‘E‘l@{d}:{g} ,ﬁﬂ“}ido:(O,O,O,O,O)T;
@ a3y =0<f =+oo;

@ MR si=A e b=3,5.—Ar0 b= 2,5—As 80— b;=—1 ﬁﬁ%ﬁ%
12{19293}3

@ Q Eﬁﬂfﬁﬁ Xy 9 T2 s X3 9XL4 X5 9¢U0+C1 =1<}:+°wao+c‘2 =3,c0, +C3 =4,c0, +
=600, 1c;=7;

® AIEE J=(1,2,3,4,5}, FFEFARDP, BT I WA LRABWAHZRTIRE:
J1=1{1,3,5},J,=1{1.%,4}, Js“iz 3,5} sQ] ZJGU_S q: = 2“21‘: 1 g3 = zas,‘=

i€l i€l i€,

751 +gi=2,5,1+q,=6,531tq; =63

® B J PEIER: stata. =3, s tqtan=—2, 0 ] PEHEBEIR{2.4}. &
ke J={1.3,5}.l=min{j|j€J}=1.

O BTFRE o) ={+1},FMRKe=(1,0,0,0,07;

D an=1<f=+oo;

Q MMBER si=Aiov— b= —2y5:=Ar 00— b, =2,5:=As 00— bs=—3, FHAHERE
F={1,3};

O ﬁ%ﬁi’}i%% Xy Xz y Xy s s vW0+C2_4<f +°°s(Uo+C3—5sodo +C4 Ef‘@ yQ)‘o+

e %%*
® AIEE J={(2,3,4,5}  BFEHFARP . A ERPWBHETRTIHRE .= KSQQ@%=
{2,3,5)} g1 = 2 ar,'— gz — E aaj_' 951 "_41— r53+93— H @%“?’Mﬁ
€T, I A %

F o

® KR J PEIMER: st ta=—"3s1tq.=—2, M T P EEER(2,4). % I

=
f@‘

]
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4 J={3,5},/=min{j|j € J}=3.

O BRI s ={+1,—2,+3}, % Ko =(1,0,1,0,0)7;

@ ay=5<f=+oo;

Q@ MER s =A g b=1,5=A;00—6,=0,5,=As; 0 —b:=1.6,=(1,0,1,0,0)7
BAIFT M, 4% =6,=(1,0,1,0,007 , | f =¢x =5.

O BFm@{st={+1,—2,—3},%# Ha=1(1,0,0,0,0)7;

@ w,=1<f=5;

Q@ MMAER s =Aig—b=—2,5,=Az00b:=2,5=A; 00— b; —— 3, HHAKRE
I={1,3};

@ AHERA 14,35 000+ =7> f =5, & F 18] 58 J0 B 47 49 7] 45 k.

O BFRE{st={—1},8,=0(0,0,0,0,007;

® w,=0<f=5;

@ *’L};ﬁi"@ﬁ si=AI 60— b= —3,5,=A, Uov'_bzz_z yS3=A3 0 — b3 :_1’ﬁ;§%§ﬁ$
I:{192’3};

@ Q Ehﬂfﬁﬁ Tz X3 9T4 X5 900 +62:3<?:5,w0 +C3:49WO+C4:6>]7:5;

® A J={jles,—c,<f)=1{2,3}. HHEARS, BT J WA ERLMH i i
THR&E T =(3},.J.=(2},];={2.3},qs = Z ay; =3,q; = Z a;=1,qs= E as; =6,

j€T, J€T, i€,
sitq=0,5,+tq.=—1,5,+¢=5. XFREEE EHFKTITE.
FlaE{ol={— 1}, HEL R 0, M. BiMx=_1,0,1,0.00T, BHEMEF=5.
4. BRSEE.Z.W. T L5 AEZH A,B,C,D,E5 {5, BALHZR T, 8
GEFHHE 1 ATZR. BMATRETESFEBE c, T FHAR, DEESRESA
BB SE A 5 TUT & K Bt E] & b2

A B C D E
i} 16 14 18 17 20
Z 14 13 16 15 17
] 18 16 17 19 20
T 19 17 15 16 19
b A 17 15 19 18 21

B ORE AATZHRE TESFHTHER N x,,i,j=1,2,,5 FERBMT .

5 5

min E CiTy
1

i=1 j=
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s.t. Ax = e,
z; =0, HlRO® 1,5 =1,2,-,5,
— T —
X = (X1 sT1z s sLus 9™ " s L5y sLsz 9% * 955 ) s € = (€11 9C12 9" 5C15 5" 5C51 9C52 5 "** 3 C55 ) »

A= (puspus=sPis s> s PsiaPszsr "

;Pss)s

P R S+ A RE LHERKSRE 0, MR e KRN 1.

¥RAREME c EREREER:

[c11 €12 €13

Cn  Cz €2

(cidsxs = |€a1 € €

€4 Ca2  Cu3

L€ G5z Cs3
FHESRALHEFE(C5 ) sxs

Cie €15 16 14 18 17 207
cu Cas 14 13 16 15 17
¢y ¢ |l= |18 16 17 19 20].
Ci Cus 19 17 15 16 19
Css  Cos ] 117 15 19 18 21]

/Tl’\ ui:m_in{cij }si=1,2,-+,5. % : ﬁﬁ‘]ﬁ/l\i}?vﬁfztﬁﬁﬁﬁd\ﬁ u; (i=1,2,-,5),

BREIT AR

A
(Ci,' Yixs =

]

P

L2 _
FAFTRER NS S & TRBMEART W BN o, (G=1,2,,5) , BRI AR
1 ¢ 4 2 2]

0 4 3 6
0 3 2 4
01 3 4
2 01 4
0 4 3 6

¢V

ABVELBHEEODPIRLBFLR. BPVHEHEKEE 4, MARBRAH. REES
TEPRMAE (=1 REBEHTEREBR/DNE L BB ETRM 1,8 T 5 ALER.

3 1 2
311

(Eij)sxs = . (2>

t 3 1 2

ARPHEAEREREQPHEHELE . BPEAEE 4, MR B EINMHE R PER
TRPRNE =1 RGEFZTER 1, WREZTEM 1, B4
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Fal 1 ) F4any 0O
U T Z \\YS) \YJ
——1—6—1—@® (3
D 0 o Fal 1
U7 A% Z A% T

ABRLVESBEZEEGOOTHN2TEFLE . BELELBEE TS, ELB885 MIwE
TLER. S MM T TR EEIF A E—. Hm, 4
Tip = Tz = Tys = Taz = Ty = 1,
He oz, =1 FmE i PASERE 7 WES; HAb =, —0. &/MHE
fon = 14+154+20+15+ 17 = 81.
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aNASANGUE S TR

1 BEA — M T B, B BRI R B K, RN A B E B 54 B 42
REEKE.

R HNHEME R4 ITNE. B BRWREZERIC s, . RETEICE w  REE
B sir=w (). BIEIEARRBOEE £ G FRARM s, B4 05 10 B B AR
X k=4 f}.
fi(D) =2,u(D)Y) =E; fi(D,) =2,u,(D;) =E; fi(Dy)=1,u,(D;y) =E.
é’lk:3 H‘j’:
F£:(C= min{2+ £ (D) ,3+ £i(D.),2+ £, (D)}
= min{2+2,3+2,2+1}
=3, u(C) = Ds;
F(Cd)=min{2+ f1(Dy) 2+ f(Dy))
= min{2+2,2+1}
=3, u;(C,) = Ds.
%kzz Hﬂ':
f2(B))= min{4 + f,(Dy),3+ f3(C)}



F£16F AN E /AR 209

= min{4+ 2,3+ 3}
=6, w(B)) =D &C;
f2(B)=min{l+ f;(C1),24 f:(Cy)}
= min{l+ 3,2+ 3}
=4, w(B;) =0C;
f2(B3) = min{3 + f3(C;),3+ f3(Cy)}
= min{3+3,3+3)
=6, u(By) =C & C,.
¥ r=1 A}
f1(A)=min{2 + £, (By),1+4 f,(By),3+ f,(By)}
= min{24+6,1+4,34+6}
=5, u;(A) = B,.
BREKE:. A>B,—~C,—~D;—~E.
BAEAE. f1(A)=5.
2. 4y RS HEAR B B D HE AR b SRR T 5 &

{1) max 2x+3z,+5x; (2> max xi+8zx,+3x2
s.t. 2x,+4x,+x,=8, s.t. xtx,+2x,<6,
Xy 9 Xy s X320 Xy 2 Xz » X3 2205
(3) min x, +zi+2x, (4) max x1Z3x3
s.t. ztx.+zx:2=10, s.t. o tx,+2x,<6,
X1 Zz 9232205 Z1 3 Xz 23220,

B (D SRR
ﬁjﬁj‘] 3 /I\m&- m&*‘é‘*fﬁ 0 (L3) =513 50, {x3) =3xzy1n (Il):ZI§. B s %ﬂ—?% k m
BHRETE , REEBITR.

53_.1'3:09 53=SZ_4.'L'2, 52251_21:], 51:8.

% AR R, WA

X3 — S3 O<I2<z$z, 0<11<?Sl
HEAFE.
{fb(sk)= g’l)a(X){vk(xk)Jrfm(sH)}, k=3,2,1,
ZTE Vgt
f4(54):O.
%kZSHVJ':

f3(s3) = max{5x; + fi(s;)} = Bs3» X3 = s55.

T3 =5

W E—2 it
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fa(sy)= max {3z, + f3(s3)}

0, gzsz

= max {3z, +5(s; —4x,))}

0<12<%sz
= 55,
x= 0.
4 k=1Hf:
f1(s1)= max {22+ f,(s)}

1
0<11 <7:l

= max {222 +50; —2x,)}

0 <y

= 551,
= 0.
Bz, =0, s,=s1=8; ] z,=0,H s;=s5,=8. Bt x;=s,=8.
BB =(0,0,8) , A frnex=40.
T D A 2
4R 3 NHB. BrBEIR v (x) =221 y v, (22) =3x2 05 (x3) =525 F 5101 B’m b BY
BRMERRS  REHB TR
s$1 =5 —2x;, =0, s =53 —4xy, $3 =5, —x35 534 = 8.
BT zrx 2, 20, HILE

I1=%Szy 0<12<%53’ 0<I3<S4.

AT
{flz(slﬂ»l) == max{'vk(xk) +fk1 (Sk)} , k = 1,2,39

fo(Sl) - O.
M p=1 .
fils) = max 2zl + fi(s)) = 3h, @ = +si.

nT2%

g’]k:Z B
f2(s3)= max {3x; + f:1(s;)} = max {3xz+

0<r, <15, 0, <

1
?(33 —4.7:2)2 .

1
%3

BT glx,)=3x —|—%(53—412)2 EMEE  BRAEAR 2, =0 5 J322%33- A
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%kZS N:
fa(sy) = max {5x; + f,(s3)}

OSI3 <s4

= max {5x3 + lsg 9513 + %53 }

Dgxags‘ 2
1 2 3
= max {513 + =(sy —x3)%,5x3 + = (s, —13)}
0Ty sy 2 4
= 554 ’

x3= sy = 8.
HREHBFEM, Y ;=8 B ,s;=0; # 2,=0,H 5, =0, x, =0.
BALEX =(0,0,8) , BRAAE fran =40.
(2) EHAFHFE. SR 3 BB, BrBIEWF v (x3) =328, 0. (22) =8z, vy (2)) =
o REEBITE:

53_2.7,'3:0, S3 = S — Xy S = 8§ — X 51<6.

HAFHE.
fL(S/.) = gluaz(){vk(l'k)_f_flﬂ-l(sHl)}’ k= 3,2,1,
fi(s) = 0.

é’jk=3 H‘T:

fi(s) = max (32} + fi(s)) = %sg, z = %53_

T3=75
Y k=2 i},
fz(52)= omax {8.’132 +f3($3)}

x5y
3 2
= max (8xy +—=—C(s; — x3)
0<1z<52 4
= 855,
Xy = $2.

% k=1 B,
f1(51)= max {1‘% +fz($z)}

<z sy

= max {zf +8(s; — 1)}
0<11<sl

= 851,
x, = 0.
HhFREKME,ZS 51 =6. FRAREHEBE B, H 51=6,2,=0 WS 5, =6, x,=6,5,=
0,x;=0.
%ﬁtﬁfz(oyﬁso)v%ﬁtﬁ Smex —48.
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T 4 e 25
RI5r A 3 BB BB AT v () = a0y (a0) =8 s (a0 =35 WA B TR -
S]ZSZ_I]:Oy Sz = 83 Xz 53254_213, S4<6.
i F A A 3 SR DL 2, =, 0 oo, 0y o,
HATRE.
{fk(s;,ﬂ)—max{vk(x;,)-kf;ﬂ(sk)}, k:172,3,
fols) = 0,
M =1 .
f1(s)= miix{'v](xl) +HG) =5, = s5.
%kzz B .
fz(53): max {T}z(Iz)“‘f}(Sz)}
0z, sg
= max {8x; + (55 —x;)%}
Oélzgss
= 8539
Ty— §3.
%’Ik:3 H‘j‘:

fe(sy)= max {v(x5)+ f2(s5)}

ngs<%x4

= max {3x+8(s. —2x3)}

o<ey <,
= 8s,,
x3= 0.

HEEBEKAE 4 5o =6,z =0. FIAIREHEB TR W ss=si—22,=6,2,=6,5, =5, —
x; =0,x,=s,=0.

BARARX = (0,6,0) , BN foex = 48.

(3) SE WAL,

RI43 8 3 BB BrBAERR vy (23) =225, 0 (2) =20 () =z, il 5, BRB b BB
FIRETE IRSEBR TR s: —2:;=0,5: =5, — X2 ,5: =5, — 2, ,5 =10,

BT e AR B =, 0< e, s, , 0, sy

HAETRE:

{fk(sk) = Ikz}i}}ﬁ){m(@) + fuGnd)}y B=3,2,1,
fi(s) = 0.
% p=3 it
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f3(83): min{213+f4(s4)}=233, X3 = 3.

T3 =35,

%k:z B :
f2(s2)= min {x}+ f:(s53)}

Ogrzg.‘z
= min {xf+2(s; —x,)}
0<12§52
sé’ Sz<1,
252_1, S2 219
S2 Sz<1,
Ty —
1, 5221.
% k=1Ht.
FiG)= min {x; + f(, —x2)} =5 —l,
o<, <5y 4
g L
1 1 2"

HBEAME 4 5 = 10,2 =5 — == 2 FRREHBH B, BH 5, =5 — 2 =5

Iz=%,53:52_]ﬁ2:09l‘3=$3=0.
(19 1 ‘ _ 39

%ﬁﬁﬁ-"_ ('2—’ 2 90) 9%%{5 fomin 1

TR SE A E. |

R R 3 BB B BIEAR v (1) =x1,0 (1) =25 0 () =2z . REHEBHE: s =
s2—21=0,5, =53 —Ty,5:=5: —x3,5 =2 10. HF AL HEBH,. B 2, =5, ,0< 2, <5, , 0
T35,

HATR.

{fk(SH-l) =min{vk(x,,)+fH(s,,)}, k=1,2y39

f()(Sl) - 0.
%kzl N:
fl(Sz): min{x1+fo(sl)} = Sz Xy =— $z2.

MY k=2 Bt
f2(s3)= min {zf + f1(s2)}

O<x2<53

= min {xf + (s —x;)}
0y sy
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$5s §h<%,
IR ]
Sa_zy %-532?9

S39 Sa<%‘;

Ty =
1 1
1?’ 53>?-
XM k=3 .
f3(54)= miﬂ {2x3+f2(s4—x3)} :S4_l9 .1'3:0.
<23<54 4

HBSAME, % 5:=10, 2, =0, M| HRESEB T BRE s; =5, —x; =10’$z=%952 =
19 19

Sy T Xy =Xy =sz=7,sl =s5,—x;=0.

2

BT = (550 ) BbE S =

(4) BRI,
RI53HR 3B BIERR: vs(x:) =x3s0:(x2) =220 () =x;. REFEBHTE: s,=

1
53 2x3=0,55=85, —Zz,5, =8 — 21, 6. HTFHIERWRBRH, Bt =, =‘§‘Sa YOS, <8z

O<$1<S1.
EETR.
{fﬁ(&) = max{'uk(sk)fk—f-l(sk—ﬂ)}’ k=3,2,1,
f4(84) = 1.
XY k=3 8} .
‘f3(53)= max{x3f4(54)}=l53’ x3=l53
. 2 2
glk=2 H‘J’:

f2(s2)= max {x; f3(s3)}

0<ry <y

1
= max {=x;(s; —x3)
o<z, <5y | 2

2
S2 9

S2.

po|—  oo|—

M E=30f:
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fl (51): max {xlfz(sz)}

D\Il s

1
= max {—x (51 — ;)"
0%z, <, 8
=551
54
1

X1 — 8.

3

ARBREM @ 0n=6,0=2, IHREEBTEEBA =5, —a =4,x2=%s2 =2,

53 =sz—x2=2 ,I3:753 =1.

Biiffx=(2,2,), Bl fuu=4

T VT ot

RI5A 3 DB BIFEIR: v (x1) =z 0 () =103 () =z, REFEB TR, s;=
S =1 =0,5 =5 —Z3,55 =5, —2x;3,5, 6. HTAHIFERWBRH, B z1=s,,0x, <s,,0

X3 <%S4 .

AT
{fk(sk-H) = mﬂX{Uk(Ek)f/r1(5k)} , k=1,2,3,

fols1) = 1.
4 k=1 Hf. ’

F1(s)=max{z, fo(s1)} = 552 x1= 5,.

%[l k=2 H‘j‘:
f2(s3)= max {x; f1(5;)}

0<x, <y

= max {z;(s3 —x,)}
0<12<53

[

pof= |

2
S39

hy
I

S3.

ngB Bﬂ‘:
f3(s4)= max {Iafz(sa)}
0<za<—z—s4
1 2
= max {Ixa(s4—213)

1
0<13 é—s‘t
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i*&jﬁiﬁ,é\ 54:69132%34 zl,fﬂﬁﬁﬁ?&%ﬁﬁﬁﬁﬂ S3=8s —2x3=4,x, :lsaz

2
2085, =583 I3 =2,1, =35, — 2.
BB =02,2,D) , BNE fox=4.
3. BEHEMUEERBRMAHARAH T BT, ESAH TETH, BEIEEE™
B 20 770, LA M E 20 0 , ERAH F 2470, B E VLB EEE 17 750, YLARH4E#
WA 10% , Frih A =0, sEEHLEas R N 100 &, a2 HEDL 28 26 B R A A T A7,
ZAHB4E 3 AERN B AR E? GRA: FTHUE & FE AL EC s ERELERD.
TSR,
B EEEVRENEL s, WRETE, 5, =100. 5 F FESEE [ T AR HLEEK
i APRRDR RAH T A=AV ER s —x. BTBAEIR v (o) A & BB, B
0 (sprxp)y= 20x, +17(s, — x,) = 175, + 322, k= 3,2,1.
REEBTR .
Sei=0.8x, +0.9(s, —x) = 0.95. — 0. 1xy, £k =3,2,1.
BRER [ GCORBNE k FERRE 3 FEREKTME.

fo(sy) = max{w,(sprxe) + farr (o)} £=3,2,1,
{f,;(n) = 0.
RGEBEMT .
W k=3 Ht .
f3(s3) = Og?éa{v3(53yx3)+f4(54)}
= max {17ss + 315}
= 2053,
I3= $3.

X k=2 Ht:

f2(s3)= max {0, (szx2) + f3(s3)}

0\12 sy

= max {1752 —I—sz + 20(0. 952 — 0. 1_1'2)}

0Ly sy

= max {35s; + )
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T3= S§g.
l:'1] k=1 Hﬂ‘:
fl(SL)Z max {711(519131)+fz(52)}

0<11 ésl

= max {17s; +3x, +36€0.9s; — 0. 1x,))

ngl gsl

= max {49. 4s; — 0. 6x;}

= 49.4s, = 4940(FF T),
x,= 0,

FIARASHEB A, B 5, =100,2,=0 #8B 5,=90,2,=90,5,=72,2, =72.

B ALfEx =1(0,90,72), B7=MH £\ (s1)=4940 J7JL.

THRZHE: 55 14,100 UL EMAT F A/ £ 2 F9FE 90 §EFHLE,. 9 EH
AT P58 3 EVIIFNE 72 . YRR AE FAF BRI FELFEEHES,
& 4940 J5 IT.

4. BERITEBEFSHRYELEREABEL 80kg. A AB,.C=HEY . SHNE
BEMENTEHR, AR AB.C H#EW L0448 {ERK?

Sk A B C
1 E ke 15 24 30
BHEME/ T 200 340 420

R RY AB,CAAIN x xxs . BIERE BRI T
max 200x; + 340z, + 420x;
s.t. 15z, + 24z, + 30z, < 80,
I .xsxs = 0 H WS
T B 2 AR 5 A R A
WP R 3 BB BT BAR AR v (21) =20021 , v (27) = 34027 5 v (23) = 42025
Ao BRFEEHBEHREER . REFEYERN LR REEBFTE: 0o =5 —

30x3 553 =53 — 2433 55, =5, — 15x; ,5,<.80.

HEAETTRE .
{fk(sk) = max{v,(xy) + for1 (err)}s £ =3,2,1,
f4(54) - O.
B ME 1LHBRFR, AT RNEEE £ Go.
¥| k=1 Bd':

fl(sl): max {ZOOxl—l—fz(sz)}

0<151‘! <80
z hEE
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= max80{200x1 +f2(80_151:1)}

O<]51'1 <
E2%2. 1.4

= max{0+fz(80)9200+f2(65)g400+fz(50)y600+f2(35)’800+fz(20)91000+f2(5)}.
% k=2 gt
f2(sp)= max {340z, + fi(s53)} = max {340z, + f3 (s, — 24x,)).
02, s, 0242, <y
o, HBH 1, HEN

*ﬂfﬁ_tit,xff h (81)':{:'?5‘&9{] fz Uz)ﬁ%‘]ﬁ'ﬁﬂﬂ‘l‘:
fz (80) = 0<rzl;la)éso{3401'2 +f3 (80 - 241‘2)}
i

= max{0+f3(80),340—|—f3(56),680—|—f3(32),1020+f3(8)} y
fz(65): max {34012 +f3(65—24.rz)}
0242, <65

= max{O+f3(65),34O+f3(41),680+f3(17)},
f2(50)=max {340z, + f3(50 — 24x,)}
0<2412<50
X1 1
= max{0 + f;(50),340 + £,(26),680 + £,(2)},
fg(35): max {3401’2 +f3(35—241'2)}
024z, <35
z, HEW
= max{O+f3(35),31}0—|—f3(11)},

f:(20)= max {340z, + f:(20 — 24x,))

024, <20
£ 114
f2(8)= 04 £,(5).
é’: k=3 BTJ‘:
fi(ss)=max {420x; + f,(s,)}
0&3013<s3
E%.1.1 4
= max {420x;}
0302, <,
z MY

=420 355 ]s 2 = (565 |
AU £ () =420 3550 [ fo G0 BB R £1Cs0).

f3(80) = 840, f,(56) = 420, f,(32) = 420, f:(8) =0, f;(65) = 840,
f3(35) =420, £,(11) =0, f3(20) =0, f,(5) =0,
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A fo () BREA WA
f2(80) = max{840,340 + 420,680 + 420,1020 + 0}
= 1100, x, = 2;

f2(65)= max{840,340 4 420,680 + 0} = 840, x, = 0;
f2(50) = max{420,340+4 0,680+ 0} = 680, x, = 2;
f2(35)= max{420,340 + 0} = 420, =z, = 0;
F(20)= f,(5) = 0.
ﬁﬁﬁﬁ fl(sl):
# L GORA A GOREREIRX, WA
fi1(s1) = max{1100,200 + 840,400 4+ 680,600 + 420,800 4+ 0} = 1100,

x; = 0;

HEELF&;&:80911201*"]%%%5%%7?&1%@] 55=5 =80,x2,=2,5,=80—24X
2=3z,xg=[%sa}=1.
BWHRMIERE AR O, BR 2 4,CH 1 4. BABME 1100.
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