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S
(o))

-2

2 AlS CHA| R A SH = ™ of2Hof ZHCt,

Subjectto 2z, + 39 +4x5 + 22,4 + 25 = 300

Maximize Z —4x; — 2z, —

8$1+ZC2+1‘3+5$4+{1_36=300

and

r; >0, forj=1,2,3,4
Ts>0,%5 >0

a
Z|xy |2y | x5 | Ty | Ty | Ty | RHS
1|/ —4|-2|-3|-5 M |M| 0
50| 2 | 3 2 110 ]300
Tg| 0 8 | 1 5 | 0] 11300
basic 847} 00| £| =5 CtA| Al Lo Z=LY.
Z x, Ty T Ty Ty | Tg| RHS
1| —-4—-10M | —-2—4M | -3—-5M |—-5—TM | 0 | 0 | —600M
Z5 | 0 2 3 4 2 110 300
Zg | 0 8 1 1 5 01 300
. X7| BFS: (0, 0,0, 0, 300, 300)
o R TY Ay
b
Z |z Ty T3 Ty Ty T RHS
10 |—-2-8M|-5-LM|-2-3M|0|5+2M|150—225M
oo u 12 21| - | o
x| 0] 1 % % % 0 % %
o IR




Z\|\xy | Ty | T3 | Ty Ts Tg RHS
110|320 |—2[2+M|++M|300
3|00 |12 1] 4 4 —L |60
|01 ]55]0] 2| —55 2 30
« MY AP 7y
- ElE Sy
| x| Ty | T3 |Ty| T T RHS
1215100 3+M|7+M| 400
3|0 —3 |12 1]0] —5 | 50
2|0 2 |50 1] —% 2 50
==,
e x1=0
« £5=0
* r3=50
« ,=50
*« T5=0
* =0
o Z =400

Minimize Z — 5 —25=0
Subjectto 2z, + 3xy + 45 + 22,4 + 25 = 300
8% + xy + w3 + dxy + T = 300
and
x; >0, forj=1,2,3,4
ZT5 > 0,26 >0

MinimizeZ MaximizeZ HIY X}



Maximize —Z 4+ x5+ 25=0
Subjectto 2z, + 3xy + 45 + 22, + 25 = 300
8r1 + Ty + 13 + 51y + 25 = 300
and
r; >0, forj=1,2,3,4
Ty > 0,26 >0

—Z |2y | Xy | X3 | Xy | T | Tg | RHS

o
N
'—l

300
300

T

[a]
—
—
o
—

Tg

basic HH2Z 00| £| T2 CHA| A AHSHH

—Z | 1 | X9 | T3 | Ty | Ty | Tg | RHS

1 [ —10]—4|=5|=7]0]0|—=600
Z| 0| 2 |34 2]1]0] 300
Zg| 0| 8 |1 1|5 0] 1] 300

o TS xy
—Z |xy| Xy | 3 | T4 | T5| T | RHS
10|45 |-2|-3]0] 2|22
A RIS I P e S
1 1 5 1 75
2] 01 ] s | 5§ |s|0]5] %
o TIUHS 14
—Z |z |y | X3 | Xy| X5 | Ty | RHS
1 70,01 0]0] 1 1 0
11 1| 4 1
1 3 1| 2




Phase 1l &=.

O[F| ERgl= ISH+E M5, 7|Z2| objE 7tM2tA CHA| 5 2SO{EXL

Z| x| 2y | X3 | T4 | RHS
1|—4|-2|-3]-5| 0
0
0

Tq 0|8 | 1]21]60
) 1510|230
basic 42 022 FE0{FX}
Z |z | Ty | T3 | Ty | RHS
10|35 ]0|—2[300
x5 0] 0 |15] 1] & | 60
1|01 |55]0] 2|30
N _*_7| BFS(.%'17$2,$3,$4): (30, O, 60, O)
- X7 HYHS 1y
o X7 E|EH 1y



4.6-3

a
Maximize — Z = —2x, —3xy— 23— Mz5— Mz,
Subjectto x +4wy + 2x3 — 1, +T5 =38
and
z; >0, forj=1,2,3,4,6
x5 > 0,2, >0
b

HX basic HHE 022 S FAF,

—Z xq To T3 Ty | Ts | g | 7| RHS
1 (2—-4M | 3—-6M (1 —-2M |\ M | O | M| 0 | —14M
z5| 0 1 4 2 —1/1] 010 8
Ty | O 3 2 0 0]0]—-11 6
o ZIYHS xy
—7Z xq Ty | T3 Ty Ts Tg | To RHS
1 [2—5M| 0| M—3|3—SM|3M—-3|M| 0| —2M—6
1 1 1 1
T;| 0 5 0] -1 : —% |-1|1 2
o MUH 7
—Z | x| Xy | T3 | Ty Ts T Ty RHS
10|00 & M=% 35 |M-L -7
3 3 3 1 1 9
2o lile| 2| B0 F
2| O J1]O0|=5] 5| =5 [=5] 5 |5
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ll

_4
oxl—g

-9
.'CBQ_E
-$3:0
'.CC4:0
‘.’i‘5:O
‘ZE6:O
'3_37—0
. Z=11

Minimize Z — x5 —x, =0
Subjectto x +4xy + 225 — x4 + 75 =8
3r; + 229 — x5+ 27, =06
and
r; >0, forj=1,2,3,4,6
T5 > 0,2, >0

MinimizeE MaximizeZ HIYZX}.

Maximize —Z + x5+ 2, =0
Subjectto x; +4xy + 225 — x4 + 75 =8
3r; + 229 — x5 + 27, =6
and
r; >0, forj=1,2,3,4,6
T > 0,2, >0

—Z |2y |y | X3 | Ty | T5 | Tg | Ty | RHS

Z.| 0 | 1]|4]2|=1]1]0]0
|0 |3]2/0l0]0]=1]1

basic 2 00| £| == CtA| A ArSHH



RHS
—14

Ly

Lg

L5

Ly

L3

—2

Lo
—6

—4

—Z | x

1

S 2L,

243

=
=

Xt O|H| &

(%2]
W n/_,_ [a\ I
s|lo o —
© —
8| < |
0 —|q
S N — < _
$41ﬂ21_41_2
$3 — —| 1_A
gl = o
%5ﬂ21_45_2
oo o
N~
8 I8

RHS

o Hho
o
oy 1“12_5
Ao
$6 =2 _
— o
_x5 3_w |
o
$4 3“11_5
$3 3_52_5
Flo = o
F|o o ~
Z_ o O
N
8 8

Phase 1 £=.

|SHEE M3, 71E2| objE 7tM2kM CHA| S

o
[

OlR| 2R8l=

(%2]
I OO <Hho
o
aho
& = _
o
$4 3_11_5
$3 3_52"5
SRS
gl o -
Z_ o O
o —
8 &

)
W 4 S0 <Hho)|
© o Qo
) 1_21_1 _
$4 e oo —ho)
™ [a\]}Yal
8 =
Slo = o
Slo o —
Z_ — O O
N
8 &

Klo



8 &8 8 8
N w V] [y
I Il 1 I
O O O ujouln

8
=]
Il

« b BFS 21l &M

1 (xlixQ’ .’L‘g, x4)'i'5: '(L‘G)i.?):(oa 0: 0: 0’ 87 07 6)
2. (xq,Tq, 23,2y, x5, Tg, T7)=(0,2,0,0,0,0,2)
3

(T, Ty, 3, Xy, Ty, Tg, Ty) = 0,0,0,0,0)

(5, 5
« CBFS Il &=/

(xla ‘IEQ’ '133) Qf4, j5’ a:G) j?) = (01 0’ 07 O’ 87 07 6)
(xlx $2, 3337 x4) 55, 3367 :Z"?) = (0 2 0, 07 0, 0: 2)

w e

(xlsm23x37x4sm6) (5, g;o O O)

oli 7t ObEfLICE.

3ZBFSQ! (2,2,0,0,0,0,0)& 213 ¥4 7.9 7,7t R 00| D2 AX| 2R|0l| A = 7H53HCE. 0]Z40|
== [e)

Q
5752
HtZ Phase 11} Big-M 22| SH0|H, 215 H4-S50| 2F 00| &l= A 7tsetoiE 2, 2 L3O

el S0l Tl 2| X 2tE T sH= Z0|Ct.
WEIYY

- QI HE AMET S EX02 7hsT 8 = @l= H7} 00| Ot 8l = (0, 0, 0, 0, 8, 0, 6), (0,
0,0



4.6-8

Minimize Z —z, —25=0
Subjectto 5z + 2x9 + Tx3 + 14 = 420
3r, + 229 + 525 — x5 + x5 = 280
and
z; >0, forj=1,2,3,4,5
2, >0,25 >0

MinimizeZ MaximizeZ HIY X}

Maximize — Z 4+ x4+ z5=0
Subjectto 5z + 2x9 + Tx3 + 14 = 420
3r1 + 229 + 513 — x5 + x5 = 280
and
xr; >0, forj=1,2,3,4,5
2, 20,24 >0

T, | x5 | Zg | RHS

2y 0O |27 ]1] 0|0 |420
0 |—1|1]280

Zg| 0 [ 325

basic H-E 00| £| =5 CRA| A AHoHH

—Z |z | Ty | 3 | Ty | 5 | T | RHS
1 |—-8|—4|—-12| 0| 1 | 0 | =700
s 0 |5 2 7 | 1]0]0] 420

zg| 0 | 3 | 2 5 |0 |—=1] 1] 280

Xt O[H| EE 2t AL

(o]
- T

rE
»

P Tq




RHS

2l 88
_I61 _I__ o
Flo — o
| ol =i
Lo o -
x204ﬂ72_7
x104_75_7
Z_l o O

0 2]

8 8

Kio

(0,0, 60, 20)

X7 BFS (2, Tq, T3, T5)

10



25

Feasible Area and Objective Vector

—— 3x1=60

— 2x,=40

— 2X1+3x2=75

c(3

« Xt 1:60
o Xt 2: 75
o« X2l 3 70

15

11

2)

z =83.333



4.7-4

&l
ol
Tl

ol

30
Kk

Maximize Z —x, + Txy — 325 =0

o™
I
<t ©
I =
g "
[
+ . 7
g P oo
+ 8
o N
[ I
x3+1
+ | 8
113
8 8
AN <A
(@)
e
s
(@]
.e
=
>
)

and

x; >0, forj=1,2,3,4,5,6

RHS

Ty | Ty | Tg

T3

0

1)

-3

4
—3

0

Ly

Ty

Lg

%)
T|oo = N o
o
Sln o o —
glo © = o
Jo - o o
—
%00_01
[ IKap) ™
$11_2
o
— | — (ap)
8 _ N _
NI~ o o o
< 0 m
8 8 8

M M”w2129§
%u3 S
%55111131
Jlo - o o
Flo o o —
%M?QZlej
S|l © = o
NI~ o o o

— ™

NI
8 8 8
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5.1-6

1. _3331 + 2%2 = 30, 2331 + .CCQ = 50

« BEH: (10,30)

tsoi

.
J

2. _3371 + 2.7}2 = 30,331 + 562 = 30

o BXIH: (6,24)

« 209 + x5 2 S0 M ESUE
3. =3z, + 225, = 30,2, =0

« BXIA: (0, 15)

. 21171 + Lo > 50 M =0tH

4, =3z + 229 = 30,25 =0

o BAIA: (-10,

0)
vy > 0 NS
5. 21:1 +.':C2 = 50,331 +ZC2 :30

« BXIH: (20, 10)

tsoH

.
\J

6. 2w1+x2 :50,271 :O

. BRH: (0,50)

« =37, + 225 < 30 M ECHE
T. 21:1 +.CE2 = 50,.%2 - O

. BRI (25,0)

o =37, + 225 < 30 M 2CHE
8. .2?1 +$2 :30,331 :0

« B{XIA: (0, 30)

« =37, + 225 < 30 N[ 2CHE
9. 2y + x5 =30,25 =0

« BXIA: (30,0)
t

.
J

X
A
Sl

14



10. .I']_ :07372 :0

- B (0,0)

2

b
1. (10,30, 0, 0, 10)
2. (20, 10, 80, 0, 0)

3. (30,0, 60, 10,0)

=
=

15



5.1-20

a

(2,4,3,2,0,0,0)0M HIZIM#HSE (x5, x4, 27)011, ZINEHSE (21, T4, T4, 4)OIC

aftE SEY mf, H|7| MM HE2E2 (2, 0, 0)2, x50 S7I0tC 12 Z7|Mo| ZHES & 5
ALt

e Xy =2+20 =0 (B4 L)
e T9=4-2020—>4-20=0—>a=2
P Ty =340 >0 (T L)
e ry=2-2020—>2-20=0—>a=1
A2 aiE 0 < a < 1= M|BHEICE MEkM a =12 o
e x=4
e T=2
e x=4

b .T1:0

r,7t 092 UKD, &t J| N A= 1,

C

a’t 12 mf MZ2 BFS= (4,2,4,0,2,0,0)0|Ct.

16



5.2-1

1 11 -3 1 180
CB:[67879]7371:§ —6 9 =3 ’b: 270
2 =3 10 180
B2 990
b
50
B~'b = |30
50

A =80l M BFSE (30, 0, 50, 0, 50)
Ol M| Xt 2| EX 7tH =2

» resource 1: 180
» resource 2: 270

» resource 3: 180

17



5.2-2

iteration 1

« basic: zg, 17

Reduced cost: C, B—1N — C,,
Cb — [0, 0] - RC = _Cn = ['57 _87 _7’ _4! -6]

. enter: x,
p_ |10
01
min ratio test: 32, 6]
. exit: x,
iteration 2
* basic: x4, 79
C,=10,8],B=
23220
34241

» Reduced cost:

. enter: x4

e}

s ]

min ratio test: [2, 15]

—_
|

,Cp =

18

n

5 7 4 6 0




» exit: Zg

iteration 3

« basic: x4, T4

+ Reduced cost:

5=

'.1:1:0
°.272:5
01'3:0

_5
-a’/‘4—§
'.CC5:0
°.T6:O
‘ZE‘?—O
« Z=50

bB~! =

Ot ojot

C,B~1b = 50

19
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