Contents

Chapter 1: INtrodUCiON. ... ..ottt e 1
1.1. Conventional distinction between uncertainty and imprecision............ 3
1.2. Imprecise data representation: Preliminaries on Fuzzy set and

genesis of Interval Numbers asimprecise data...........ccccevveveecierivnnnnns 4

1.3. Interval Numbers: A better tool to represent imprecision and
0] 10= 5 7] 1SR 10
1.4. Interval Arithmetic: Notation and relevant preliminaries................... 12
1.5. The motivation and organization of the book..............ccccevvvevee v 16
1.6. REFEIONCES ..o e e e 19

Chapter 2: On Comparing Interval Numbers:A Study on Existing

FAEAS. .ot e e 25
Y220 R 1 o 1 oo 0o o o OSSR 25
2.2. Criteriafor comparing interval NUMDErS ........ccooiveineneineneeceee 26
2.3. Interval comparing SCEMES.........cceiieerirereee e 28
2.3.1. Set theoretic approaChes.........ccocvieeeceveesesie e 28
2.3.2. Probabilistic approaches...........c.cccoovviiiiiiiiii 30
24, REFEIGNCES. .. .. it ettt e e 35

Chapter 3: Acceptability Index and Interval Linear Programming........ 39
3.1 INEFOAUCTION ...ttt

3.2. The Acceptability Index
3.2.1. lllugrative example

3.3. A satisfactory crisp equwal ent system of Ax<B
3.3.1. Tong'sapproach....

3320 DISCUSSION......coooeoeeeeees oo e
3.3.3. A satisfactory crisp equivalent system of Ax < B based on

T 0T L= 50
3.4. AnlInterval Linear Programming Problem and its Solution................ 52
3.4.1. Solutionto the problem stated in Section 3.1....................... 55
T o 0o 111 o] o P 56
3.6, REFEIENCES ...t et 57
Chapter 4. Fuzzy Preference ordering of Intervals.......cccccceveeeveevvcceennns 59
I | g1 0o 18 o1 o o STV OS PP 59

4.2. The strength and weakness of coAindeX.......ccccveveecieecieccesiee v, 60



Contents

4.3. Preference ordering for a pessimistic DM for a maximization

PIrOBIEM. ...t 61
4.4. Choice of the DMs with different degrees of pessimism.................... 64
441, IUSLrative XaMPIE. ... seesmessess s s 69
4.5. Preference pattern for aminimization problem ... 72
4.6. Comparative advantage of the Fuzzy Preference Ordering over the
other interval ordering SChEMES...........ccvirenineinereree s 75
4.6.1. A noteon somerecent ranking SChemes................ccccceeeeeeenniennn, 82
A7, REFEIENCES ...ttt e 89
Chapter 5: Solving the Shortest Path Problem with Interval Arcs........... 91
5.2, INErOAUCTION ...ttt e 91
5.2. Choosing a preferred minimum from a set of intervals...........c......... 92
5.2.1. Numerical illustration of the procedure...................oceeeneee. 95
5.3. Shortest Path Problem ... 99
5.4. Large-Scale numerical eXample .........cccoeveinineienenee e 103
LT o 0o 11 o] o 1SR 105
5.6, REFEIENCES ...t e s 109
Chapter 6: Travelling Salesman problem with Interval Cost
(0101 =TT | £ TSR 111
6.1, INEFOTUCTION ...t e 111
6.1.1. Theproblem..........ooiiii i e, 112
6.2. Algorithm for Interval-valued Traveling Salesman Problem............. 112
6.3. Solution to the numerical example 6.1.1 .........ccccceveeveevieeseeseeenene 114
B.4. CONCIUSION.....cueiitiitirieeeieeeie sttt re et e b e e 118
B.5. REFEIENCES ....ocviieiceeeeee et neen 119
Chapter 7: Interval Transportation Problem with Multiple Penalty
FaCLOrS. .. e 121
4% 1 1o o [FTex i o) o USRS 121
7.2. Problem formulation............ccooeie e 122
7.3. The scope of an Interval-valued Objective Function in areal
AECISION SELUD «eeveeieeciee sttt sne e e e nre e ens 123
7.3.1. Anumerical example.........cooiiii i 127
7.3.2. A discussion on Chanas & Kuchta (1996b)’s approach and a
comparative analysis with our approach.................coccoeiiiiiicei 128
7.4. A numerical example Of ITPMPF........ccccoo i 132
7.5, CONCIUSION.....ctiiiitiieeiiee ettt et see b e e 135
7.6, REFEIENCES ....ovieiceeeece ettt neen 135
Chapter 8: Fuzzy Preference based TOPSISfor Inrerval multi-criteria
DeCiSION MaKiNG....veeunieenieiiaeeeee e e e e e e e e e e e e 139
£S5 I 1 01 T [F o 1 o o [OOSR 139
8.2. Relevant preliminaries. ... 141
8.2.1. Theoriginad TOPSIS...............cccenne. SO X |

8.2.2. A note on Giove (2002)'s Bag based Interval-TOPSIS...... .. .142



Contents Xl

8.3. Fuzzy Preference Ordering of Interval Attributesin I-

TOPSIS.....oee e e nnre s 146

8.4. A numerical eXample........cccooiiirriiiine e 151
8.5, CONCIUSION....ccuiiiiitieiese ettt st s e e neas 153
8.6, REFEIENCES .....ciiii ettt 154
Chapter 9: Concluding Remarks and the Future Scope...........ccoceeeveennee. 155
1S 2 IR 1 01 T [F o 1 o o [OOSR 155
9.2. Chapter Summary and CONCIUSION .......c.cccvveieiie e e 156
9.3. Future Research Agenda.............coooiiiiiiiii i e e, 158
INAEX e e e 161
LISt Of FIQUIES...... v s 163

LISt Of TaADIES. et e e e e e e 165





