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Optimization Problems in General, Solution Issues

LSW3-2

When we try to solve a problem,

Possible Outcomes:
Infeasible
Feasible

Optimum(Finite)
Unbounded
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o LSW3-3

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
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minimize z = 5x, +11x, C(0,20)3%

S.t.
500x, +1000x, >10000
4x, +3X, <60

A(0,10) 1
80x, +100x, <1600 500, +1000x, =10000

Example #1: Unique Solution LSW3-4

4x,+3x, =60

X, X, 20
52, +11x, =0

80.x, + 100x, =1600

-

D(‘I5,0) B(, 0) %

« Unique, bounded objective function value z*=104

*  Nonempty, bounded feasible region

Providing ICT Solulicns in Manufaziuing and toglifics
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What’sBest! Model LSW3-5

- - - . MODEL TYPE: Linear {(Linear Program)
File Edit 5Solver Window Help

Dizdlg ] [@

| | %| SOLUTION STATUS: GLOBATLLY OFTIMAL

OBJECTIVE VALUE: 104 .0
min = S*=xl4+11=x2:
SO0*x141000*x2>»>=10000;
ey 43 %ud {=E|:|:_ INFEASIBILITY : 0.a
BO*x14+100*x2<=1600;

BEST OBJECTIVE BOUND:

DIRECTION: Minimize

SOLVER TYPE:

Y1 %3 : ITERATIONS : 2.0
Objective 5 11r 104|Min

X1 X2 sumproduct
Constrain 500 1000 10000[ == 10000

4 3 6o =<= 60

20 100 1360 <= 1600
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Example #2: Unique Solution L SW3-6

min:z=x, +X,
S.L.
2X, + X, =8

X, +2X, >8
X, X, =0

Unique, bounded objective function value z*=5.33
Nonempty, unbounded feasible region
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o What’sBest! Model LSW3-7

MODEL TYFE: Linear (Linear Program)
SOLUTION STATUS: GLOBALLY OPTIMAL
i _ -~
min =x14x7 , OEJECTIVE VALTE: 5. 3333333333333
-~ -~ —
2"ul4+uI =0 p BEST OBJECTIVE BOUND:
= I _:. -
K142 =x2»=8 r INFEASTBILITY : 0.0
DIRECTION: Minimize
SOLVER TYFE:
X1 X2 . ITERATIONS: 2.0
2.666667 2.666667
Objective 2.666667 2.666667| 5.33333333 Min
x1 X2 sumproduct
Constrain 2 1 8 === a8
1 2 g == 8

M-F@cus LINDO SHSTEMS INC. [

Proviciing ICT Soluticns in Maonutaziuing and Loglstics




maximize z = X1
S.t.

X, +X, <2

2%, +2X, > 8
X, X, 20

Example #3: No Solutions: Infeasible | sz

PN

(0.4)

(0.2)

(2,0)

4.9)
e

First two inequalities are inconsistent=»empty feasible region

z* does not exist
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max=x1;
xX1+x2<=2;

2*x1+2*x2>=8;

X1 X2
2 0]
Objective 2 Max X1
X1 X2  sumproduct
Constrain 1 2 ===
2 2 4 Not»=

What sBest! Model

MODEL TYPE:

SOLUTION STATUS:

BEST COBJECTIVE BOUND:

IHFEASTIBILITY:

DIRECTION:

SOLVER TYPE:

ITERATIONS:

STEPS:

| ACTIVE:

| SOLUTION TIME:

M-F@CUs

Proviciing cluticns in Manutaziwing and Loglstics

LSW3-9

Linear (Linear Program)

INFEASIBLE (=ee messadges below)

Haximnize

0 Hours 0 Minutes 0 Seconds
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o Example #4: No Solution: Unbound | sw3-10

maximize z=-X; + X,
S.t.

X <2

X, X, 20

s
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)

ICT Soluticns in Manufaziuing and Loglsfics
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o What sBest! Model LSW3-11

MODEL TYPE: Linsar (Linear Program)
SOLUTION STATUS: THEOUHDED (=ee messages below)
max = _X1_|_X2 ; OBJECTIVE WALUE: n.o
X 1 <:2 ; BEST OBJECTIVE BOUHND:
INFEASIBILITY: n.o
DIRECTION: Haximize

SOLVER TYPE:

ITERATIONS: n.o

| STEPS:

Objective 0 Max

X1 ®2 sumproduct

Constrain | 1 0 Dr <=
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o Example #5: Infinite # of Solutions | sw3-12

maximize z =15A + 30C |

S.t.

A <60

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

3
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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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What sBest! Model LSW3-13

Astro/ Cosmo Proklem

Product : Astro Cosmo
Qty to produce : 60 30
Total Profit
profit/ unit: 15 30 ’ 1800
Reduced Cost

Total Usage Availability Dual Price
Astro-line 1 0 60 === 60
Cosmo-line 0 1 30’ <= 50
Labor 1 2 120" === 120
MODEL TYFE: Linear {(Linear Program)
SOLUTION STATUS: GLOBALLY COFTIMAL
COBJECTIVE WVALUE: 1.800.0

BEST OBJECTIVE BOUND:

INFEASTIBILITY: o.o

DIRECTIOHN : Haximize

SOLVER TYPE:

ITERATIONS: o.o

STEPS:
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‘ What sBest! Model LSW3-13

nan Iy L IRATIONnS v B Heln Lk, HANISTAL
sns Integers - (- General Options =
I . . “I
i< Options ~ = Salver
General... Feasibility Tolerance: | 0.0000001 oK
| Linear Solver... M —
Limits
Monlinear Solver... : s : -
| i Tteration Limit {iterations): | Mone Cancel
Global Solver... Funtime Limit (seconds): | Mone
Pre-Solver... Number of Thread
umber o reads: =
Integer Solver... | . II | J Help
stochastic Solver... Display
Reset to Default siems * Indicator (" Slack Update Links
———— I+ Auto Select Free/Int/Omit Ranges
| Minimize Excel(R) on Solve Delete Reports

| Hide Status Window on Solve

Linearization

Degree: Solver Decides j o iz et 0.000001
Big M Coeffident: 100000

Reports, Location and Warnings

Status Report: | Always Created j {* Beginning " End
Solution Report: | Never Created)| j
o ; : THEVET Ll CI:II.CL; :
Warnings: Always Created |+ Irrecondlable Constraint
Fﬁ@ | Infeasible Constraint
T IFI‘LIZIIEI?:?IFLE T O T, e I_ Unbounded Variable
|+ Unsupported Function |+ Support Lookup Functions

|+ String Argument Present | Edit Links
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o What sBest! Model LSW3-13

WE! Status || WB! Solution § Sheetl . Sheet? . Sheet3 . #1

ADJUSTABLE INITIAT

CELLS VALUE VALUE TY¥PE REDUCED COST DECEEASE THCREASE
She=t1 B4 £.000000=4+001 £.000000=4+001 C 0.000000=4+000 +Infinity £.000000=+001
Shest1!1C4 3.000000=e+001 3.000000e+001 C 0.000000=+000 +Infinity 3.000000=+001

BE: Binarv. C: Continuou=, F: Fres. I: Integer. H: Fres Integer

CONSTRAINT

CELLS I DUAT VALUE SLACES E?PE DECEEASE THCREASE
She=st11E9 0.000000=4+000 O.000000=4+000) <= 4.000000=+001 &.000000=+001
Shest1!E10 0.000000=e+000 2.000000e+001 <= 2.000000e+001 +Infinity
Shest11E11 1.500000=4+001 0O.000000=4+000 <= &.000000=+001 4.000000=+001
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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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