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Optimization Problems in General, Solution Issues

LSL3-2

When we try to solve a problem,

Possible Outcomes:
Infeasible
Feasible

Optimum(Finite/Infinite)
Unbounded
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o LSL3-3

Formulations with Anomalies

1) Unbounded, Clearly a mistake.

2) Infeasible,
Could be a mistake, but could be a
misunderstanding of what is
simultaneously possible.

uite common, but not good. .
God’s way of telling us to put more detail into the
ob%ectlve function. Real people are not indifferent
between alternatives.

3) Multige or Alternative Optima

LINDO SHSTEMS INC. l:l




minimize z = 5x, +11x, C(0,20)

S.L. D(0,16) 3%
500x, +1000x, >10000
80X1 +1OOX2 < 1600 500x, +1000x, =10000

Example #1: Unique Solution LSL3-4

4x, + 3x, = 60

>
X X; >0 5% +11x, =0

o
-

D(‘I5,0) B(, 0) %

« Unique, bounded objective function value z*=104

*  Nonempty, bounded feasible region

po—
Providing ICT Solulicns in Manufaziuing and toglifics
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° LINGO Model LSL3-5

Solver Status Yanables
File Edit Solver Window Help Model Class: LP Total 2
MHaonlinear: 1]
u P State: zlobal Opt Integers: 0
D||||S| & |5=@] < % -
Objective: 104 Conchraints
Infeasibility: 0 Total 4
min = S5*x1+11*x2: Muonlinear: 1]
[terations: P
5':”:'“.:':.1+1|:”:'C'“.:':.E}=1|:”:”:”:'; Monzeros
gexl+3=x2<=00:; Extended Solver Status Tatal: g
- Monlinear: 1]
BO0*xl14+100=x2<=1600; Salver Type:
Best Obj o Generatar Memony Used [K)
. _ 23
Variable Value Reduced Cost B
Xl 12.00000 0.000000 Steps: D Elapzed Runtime [kh:mm:zz)
X2 4.000000 0.000000 ctive: o 00 00- 00
Row Slack or Surplus Tual Price
1 104.0000 -1.000000
2 0.000000 -0.1160000E-01
3 0.000000 0.2000000
4 240.0000 0.000000
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Example #2: Unigue Solution

LSL3-6
min:z=x, +X, |
S.L. 0.5
2X, +X, =8 \ 23,43, - 8
X, +2X, >8
X, X, =0

z=x,+x,=0

(4.0) (8.0)

Unique, bounded objective function value z*=5.33
Nonempty, unbounded feasible region
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@ LINGO Model

e

Solver Status
Model Clazs:

State:

min

Variable
X1 2
e 2
Row Slack
1 o
P 0
3 0
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=xl+xZ
2Eul+mZ»=05
142" m2»=0"

LN

L]

Value

. 666667
. 60607

or Surplus=

. 333333
000000
000000

Objective:
Infeazibility

[terations:

LF

Global Opt
5.33333

0

2

Extended Solver Status

Salver Type:

Best Oby:

Obj Bound:

Steps:

Eeduced Cost Active:

chive:
0.000000
0.000000

Dual Price
-1.000000
-0.3333333
-0.3333333
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“ariables
Total: 2
Maonlinear: 1]
Integers: 0
Constraints
Total: 3
Maonlinear: 1]
Monzeros
Total: B
Monlinear: 0

Generator Memory Lzed [K)
23

Elapzed Runtime [hb:mm: z2]

oo:oo0:oo




Example #3: No Solutions: Infeasible | 3.3

maximizez
S.t "o
X, +X, <2
2% +2x,>8 %
X, X, 20
(2,0)

4.9)
e

 First two inequalities are inconsistent=»empty feasible region
« Z* does not exist
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LINGO Model

max=x1;
xX1+x2<=2;
2*x1+2*x2>=8;

LINGO Error Message

a1 Copy Explain | 0k |

Errar Code:

Errar Test:
Vo fea=ible =solution found.
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LSL3-9

Salver Status Y ariables
Model Class: IP Ugtel 2
Manlinear: 0
State: Infea=ible Integers: 1]
Elseetiz: 4 Constraints
Infeasibility: 4 Tatal: 3
Maonlinear: 0
[terations: 2
Monzeros
Extended Solver Status Total: 5
Monlinear:; 0
Salver Type:
Best Oby; Generatar Memary Uzed [K)
Obj Bound: 22
Sie Elapzed Runtime [hh:mm:zz)
Active: 000000
Update |rterval: |2 [mterrupt S olver Cloze
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o Example #4: No Solution: Unbound | g1 3.10

maximize z =-X, +X, z
S.L —
o SE=0
Xl S 2 g fn"'
: rr; xl = (0, 0)
Xl’ X2 2 O f,..r;l =20

Unbounded objective function value
Unbounded feasible region

Note: unbounded objective function value=» unbounded
feasible region, but the reverse is not true (see the next
example)
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LINGO Model LSL3-11

Solver Status Yariables
Madel Class: LF Totat Z
Manlinear: I}
ma X = —-—X 1 -|— X 2 ; State: Inbounded Integers: 1]
< 1 < — 2 ; Elbieu.:t?\.fe: —1=+030 Ennstrai;ts l- :
Infeaszibiliby; 1] otal:
Manlinear: I}
Iterations: ]
Monzeros
Extended Solver Status Tatal: 3
MHonlinear: 1
Solver Type:
LINGO Error Message Best Dbj S Generator Memory Used (K]
) ] : 22
Error Cade: 0 Copy Explain | IT' |:||:I| Bound:
Steps: ; -
Enrar Text . Elapzed Runtime [hh:mm:sz)
Unbounded solution. Active: L 0000 o

Update Interval: |2 [nkermipt Salver Cloze
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o Example #5: Infinite # of Solutions [ sL3-12

maximize z =15A + 30C |

S.t.

A <60

C <50
A+2C <120
A,B >0

3

o
=

B
=

w o3 wo )
&
T

15 A+ 30 C=1500

[
=
T

-
=
T

1 1 1 1 i i 1 1 -“'-.I | |
10 20 30 40 50 60 70 &80 90 100 110 120
Astros

« Infinite # of solutions along the edge between x! and x?
* Nonempty, bounded feasible region
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0 LINGO Model LSL3-13

Lingo 17.0 Solver Status [Lingo1]
Salver Status Wariables
MAX = 15 * A + 30 * C; Madel Class: LFP Tatal z
- £ M anlinear: 0
A <= &;
- -, State: Global Opt Integers: 1]
C <= 50;
A+ 2 % C <= 120; Objective: 1500 Canstraints
Cptimal solution found at step: 1 Infeasibility: 0 Total 4
. . M anlinear: 0
Cbjective wvalue: 1800.000 terations: 0
Variable Value BEeduced Cost Maonzeraz
A 20.00000 0.0000000 Extended S olver Status Tatal: £
C 50.00000 0.0000000 Sz e o Honlnear: -
Eow Slack or Surplus Dual Price Best O - Generator Memany Used [K]
1 1300.000 1.000000 . 27
- s . L s - by Bound: L
2 40.00000 0.0000000
3 0.0000000 0.0000000 Steps: Elapzed Runtime [hh:mm:zz)
4 0.0000000 15.00000 Active: 00:00:00

Ipdate [nterval: |2 | | Cloze
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Thank you for your attention.

For more information,
please visit www.m-focus.co.th
or
Call 02-513-9892
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