
Referências Bibliográficas

[1] ACHUTHAN, N.; CACCETTA, L.; HILL, S. Capacited Vehicle

Routing Problem: Some New Cutting Planes. Asia-Pacific

Journal of Operational Research, 15:109–123, 1998.

[2] ACHUTHAN, N.; CACCETTA, L.; HILL, S. An Improved Branch-

and-Cut Algorithm for the Capacitated Vehicle Routing

Problem. Transportation Science, 37(2):153–169, 2003.

[3] AGARWAL, Y.; MATHUR, K.; SALKIN, H. A Set-Partitioning

Based Exact Algorithm for the Vehicle Routing Problem.

Networks, 19:731–739, 1989.

[4] AMBERG, A.; VOß, S. A hierarchical relaxations lower bound

for the capacitated arc routing problem. In: PROCEEDINGS

OF THE 35TH ANUAL HAWAII INTERNATIONAL CONFERENCE ON

SYSTEM SCIENCES, 2002.

[5] ANDRÉASSON, I. Vehicle Distribution in Large Personal Rapid

Transit Systems. Transportation Research Record, 1451:95–99, 1995.

[6] ANDRÉASSON, I. Innovative Transit Systems. Technical report,

VINNOVA – Verket för Innovationssystem/The Swedish Agency of Inno-

vation Systems, Stockholm, March 2001.

[7] ARAQUE, J.; HALL, L.; MAGNANTI, T. Capacitated trees, ca-

pacitated routing and polyhedra. Technical Report SOR-90-12,

Princeton University, 1990.

[8] ARAQUE, J.; KUDVA, G.; MORIN, T.; PEKNY, J. A branch-and-cut

algorithm for the vehicle routing problem. Annals of Operations

Research, 50:37–59, 1994.

[9] ASSAD, A. A.; PEARN, W.; GOLDEN, B. L. The Capacitated Chi-

nese Postman Problem: Lower Bounds and Solvable Cases.

DBD
PUC-Rio - Certificação Digital Nº 0024952/CA



Técnicas para Programação Inteira e
Aplicações em Problemas de Roteamento de Veículos 113

American Journal of Mathematics and Management Science, 7(1,2):63–

88, 1987.

[10] ASSAD, A. A. Modeling and implementation issues in vehicle

routing. In: Bodin, L.; Golden, B., editors, Vehicle routing: Methods

and Studies, p. 7–46. North Holland, Amsterdã, 1988.

[11] ASSAD, A. A.; GOLDEN, B. L. Arc Routing Methods and Appli-

cations. In: Ball, M. G.; Magnanti, T. L.; Monma, C. L.; Nemhauser,

G. L., editors, NETWORK ROUTING, volume 8 de Handbooks in

Operations Research and Management Science, chapter 5, p.

375–483. Elsevier, 1995.

[12] AUGERAT, P. Approche polyèdrale du problème de tournées

de véhicles. PhD thesis, Institut National Polytechnique de Grenoble,

1995.

[13] AUGERAT, P.; BELENGUER, J.; BENAVENT, E.; CORBERÁN, A.;

NADDEF, D.; RINALDI, G. Computational Results with a Branch

and Cut Code for the Capacitated Vehicle Routing Problem.

Technical Report 949-M, Université Joseph Fourier, Grenoble, France,

1995.

[14] BALINSKI, M.; QUANDT, R. On an integer program for a

delivery problem. Operations Research, 12:300–304, 1964.

[15] BALAS, E.; GLOVER, F.; ZIONTS, S. An Additive Algorithm for

Solving Linear Programs with Zero-One Variables. Operations

Research, 13:517–546, 1965.

[16] BARNHART, C.; JOHNSON, E.; NEMHAUSER, G.; SAVELSBERGH,

M.; VANCE, P. Branch-and-Price: Column generation for sol-

ving huge integer programs. Operations Research, 46(3):316–329,

1998.

[17] BARNHART, C.; HANE, C.; VANCE, P. Using Branch-and-Price-

and-Cut to Solve Origin-Destination Integer Multicommo-

dity Flow Problems. Operations Research, 48(2):318–326, 2000.

[18] BEASLEY, J. E. OR-Library: distributing test problems

by electronic mail. Journal of the Operational Research Society,

41(11):1069–1072, 1990.

DBD
PUC-Rio - Certificação Digital Nº 0024952/CA



Técnicas para Programação Inteira e
Aplicações em Problemas de Roteamento de Veículos 114

[19] BELENGUER, J. M.; BENAVENT, E. The capacitated arc routing

problem: Valid inequalities and facets. Computational Optimiza-

tion & Applications, 10(2):165–187, 1998.

[20] BELENGUER, J. M.; BENAVENT, E. A Cutting Plane Algorithm

for the Capacitated Arc Routing Problem. Computers &

Operations Research, 30:705–728, 2003.

[21] BENDERS, J. F. Partitioning Procedures for Solving Mixed-

Variables Programming Problems. Numerical Methods, 4:239–

252, 1962.

[22] BENAVENT, E.; CAMPOS, V.; CORBERAN, A.; MOTA, E. The

Capacitated Arc Routing Problem: Lower Bounds. Networks,

22:669–690, 1992.

[23] BERTSIMAS, D.; TSITSIKLIS, J. N. Introduction to Linear Opti-

mization. Athena Scientific, 1997.

[24] BLASUM, U.; HOCHSTÄTTLER, W. Application of the Branch

and Cut Method to the Vehicle Routing Problem. Technical

Report ZPR2000-386, Zentrum fur Angewandte Informatik Köln, 2000.

[25] BODIN, L.; GOLDEN, B. Classification in vehicle routing and

scheduling. Networks, 11:97–108, 1981.

[26] BOYD, E. A. Fenchel Cutting Planes for Integer Programs.

Operations Research, 42(1):53–64, 1994.

[27] BOYD, E. A. On the Complexity of a Cutting Plane Algorithm

for Solving Combinatorial Linear Programs. SIAM Journal on

Discrete Mathematics, 9(3):365–376, 1996.

[28] CHAPLEAU, L.; FERLAND, J. A.; LAPALME, G.; ROUSSEAU, J.-M.

A parallel insert method for the capacitated arc routing

problem. Operations Research Letters, 3(2):95––99, 1984.

[29] CHRISTOFIDES, N.; EILON, S. An Algorithm for the Vehicle-

Dispatching Problem. Operational Research Quarterly, 20(3):309–

318, 1969.

[30] CHRISTOFIDES, N.; MINGOZZI, A.; TOTH, P. Exact Algorithms

for the Vehicle Routing Problem, Based on Spanning Tree

and Shortest Path Relaxations. Mathematical Programming,

20:255–282, 1981.

DBD
PUC-Rio - Certificação Digital Nº 0024952/CA



Técnicas para Programação Inteira e
Aplicações em Problemas de Roteamento de Veículos 115

[31] CHVATAL, V. Linear Programming. Freeman and Co., San Fran-

cisco, CA, 1983.

[32] COOK, W. J.; CUNNINGHAM, W. H.; PULLEYBLANK, W. R.; SCH-

RIJVER, A. Combinatorial Optimization. John Wiley & Sons,

1997.

[33] CORNUÉJOLS, G.; HARCHE, F. Polyhedral study of the capaci-

tated vehicle routing problem. Mathematical Programming, 60:21–

52, 1993.

[34] DANTZIG, G. B.; FULKERSON, D. R.; JOHNSON, S. Solution of a

Large Scale Traveling Salesman Problem. Operations Research,

2:393–410, 1954.

[35] DANTZIG, G. B.; RAMSER, J. H. The Truck Dispatching Pro-

blem. Management Science, 6(1):80–91, 1959.

[36] DANTZIG, G. B.; WOLFE, P. Decomposition Principle for Linear

Programs. Operations Research, 8:101–111, 1960.

[37] DANTZIG, G. B. On the Significance of Solving Linear Pro-

gramming Problems with Some Integer Variables. Econome-

trica, 28:30–44, 1960.

[38] DEARMON, J. S. A Comparison of Heuristics for the Capa-

citated Chinese Postman Problem. Master’s thesis, University of

Maryland, Colledge Park, MD, 1981.

[39] DESROSIERS, J.; SOUMIS, F.; DESROCHERS, M. Routing with

time windows by column generation. Networks, 14:545–565, 1984.

[40] DESROSIERS, J.; LENSTRA., J. K.; SAVELSBERGH, M. W. P. A

classification scheme for vehicle routing and scheduling pro-

blems. European Journal of Operational Research, 46(3):322–332, 1990.

[41] DROR, M.; FORTIN, D.; ROUCAIROL, C. Redistribution of Self-

service Electric Cars : A Case of Pickup and Delivery. Rapport

de recherche 3543, INRIA, Novembre 1998.

[42] DROR, M. Arc Routing: Theory, Solutions and Applications.

Kluwer Academic Publishers, 2000.

DBD
PUC-Rio - Certificação Digital Nº 0024952/CA



Técnicas para Programação Inteira e
Aplicações em Problemas de Roteamento de Veículos 116

[43] EISELT, H. A.; GENDREAU, M.; LAPORTE, G. Arc routing pro-

blems II: The Rural Postman Problem. Operations Research,

43(3):339–414, 1995.

[44] FELICI, G.; GENTILE, C.; RINALDI, G. Solving Large MIP Models

in Supply Chain Management by Branch & Cut. Technical

report, Istituto di Analisi dei Sistemi ed Informatica del CNR, Italy, 2000.

[45] FISHER, M. Optimal solution of vehicle routing problem using

minimum K-trees. Operations Research, 42(4):626–642, 1994.

[46] FORD, L. R.; FULKERSON, D. R. A Suggested Computation for

Multi-commodity flows. Management Science, 5(1):97–101, 1958.

[47] FREVILLE, A.; PLATEAU, G. Hard 0-1 multiknapsack test pro-

blems for size reduction methods. Investigation Operativa, 1:251–

270, 1990.

[48] FUKASAWA, R.; POGGI DE ARAGÃO, M.; PORTO, O.; UCHOA, E.

Robust branch-and-cut-and-price for the capacitated mini-

mum spanning tree problem. In: PROC. OF THE INTERNATI-

ONAL NETWORK OPTIMIZATION CONFERENCE, p. 231–236, Evry,

France, 2003.

[49] FUKASAWA, R.; REIS, M.; POGGI DE ARAGÃO, M.; UCHOA, E.

Robust branch-and-cut-and-price for the capacitated vehicle

routing problem. Technical Report RPEP Vol.3 no.8, Universidade

Federal Fluminense, Engenharia de Produção, Niterói, Brazil, 2003.

[50] FUKASAWA, R.; LYSGAARD, J.; POGGI DE ARAGÃO, M.; REIS, M.;

UCHOA, E.; WERNECK, R. F. Robust branch-and-cut-and-price

for the capacitated vehicle routing problem. In: PROCEEDINGS

OF THE X IPCO, volume 3064 de Lecture Notes in Computer

Science, p. 1–15, New York, June 2004.

[51] GAREY, M. R.; JOHNSON, D. S. Computers and Intractability.

A Guide to the Theory of NP-Completeness. W. H. Freeman

and Company, New York, 1979.

[52] GEOFFRION, A. M. Lagrangean Relaxation and its Uses in

Integer Programming. Mathematical Programming Study, 2:82–114,

1974.

DBD
PUC-Rio - Certificação Digital Nº 0024952/CA



Técnicas para Programação Inteira e
Aplicações em Problemas de Roteamento de Veículos 117

[53] GILMORE, P. C.; GOMORY, R. E. A Linear Programming Appro-

ach to the Cutting Stock Problem. Operations Research, 9:849–

859, 1961.

[54] GILMORE, P. C.; GOMORY, R. E. A Linear Programming Appro-

ach to the Cutting Stock Problem, Part II. Operations Research,

11:863–888, 1963.

[55] GOLDEN, B. L.; WONG, R. T. Capacitated arc routing problems.

Networks, 11:305–315, 1981.

[56] GOLDEN, B. L.; DEARMON, J. S.; BAKER, E. K. Computational

Experiments with Algorithms for a Class of Routing Pro-

blems. Computers and Operations Research, 10(1):47–59, 1983.

[57] GOMORY, R. E. Outline of an algorithm for integer solutions

to linear programs. Bulletin of the American Mathematics Society,

64:275–278, 1958.

[58] GOMORY, R. E. Solving Linear Programming Problems in In-

tegers. In: PROC. 10TH SYMPOSIUM ON APPLIED MATHEMATICS

SPONSORED BY THE AMERICAN MATHEMATICS SOCIETY, p. 211–

216, 1960.

[59] GOMORY, R. E. An Algorithm for Integer Solutions to Li-

near Programs. In: RECENT ADVANCES IN MATHEMATICAL PRO-

GRAMMING, p. 269–302. McGraw-Hill, 1963.

[60] GRÖTSCHEL, M.; LOVÁSZ, L.; SCHRIJVER, A. Geometric Algo-

rithms and Combinatorial Optimization. Springer Verlag, 1988.

[61] HADJICONSTANTINOU, E.; CHRISTOFIDES, N.; MINGOZZI, A. A

new exact algorithm from the vehicle routing problem ba-

sed on q-paths and k-shortest paths relaxations. In: Laporte,

G.; Gendreau, M., editors, FREIGHT TRANSPORTATION, volume 61

de Annals of Operations Research, p. 21–44. Baltzer Science pu-

blishers, 1995.

[62] HANSEN, P.; JAUMARD, B.; POGGI DE ARAGÃO, M. Mixed-

integer column generation algorithms and the probabilistic

maximum satisfiability problem. European Journal of Operational

Research, 108(3):671–683, Aug. 1998.

DBD
PUC-Rio - Certificação Digital Nº 0024952/CA



Técnicas para Programação Inteira e
Aplicações em Problemas de Roteamento de Veículos 118

[63] HERTZ, A.; LAPORTE, G.; MITTAZ, M. A Tabu Search Heuristic

for the Capacitated Arc Routing Problem. Operations Research,

48(1):129–135, 2000.

[64] HIRABAYASHI, R.; NISHIDA, N.; SARUWATARI, Y. Node duplica-

tion lower bounds for the capacitated arc routing problems.

Journal of the Operations Research Society of Japan, 35(2):119–133,

1992.

[65] ILOG. CPLEX 9.0 User’s Manual and Reference Manual. ILOG

S.A., França, 2004.

[66] IRNICH, S.; VILLENEUVE, D. The shortest path problem with

resource constraints and k-cycle elimination for k ≥ 3. Unpu-

blished manuscript, 2003.

[67] KIM, D.; BARNHART, C.; WARE, K.; REINHARDT, G. Multimodal

Express Package Delivery: A Service Network Design Appli-

cation. Transportation Science, 33(4):391–407, 1999.

[68] KIUCHI, M.; SHINANO, Y.; HIRABAYASHI, R.; SARUWATARI, Y. An

exact algorithm for the Capacitated Arc Routing Problem

using Parallel Branch and Bound method. In: ABSTRACTS OF

THE 1995 SPRING NATIONAL CONFERENCE OF THE OPER. RES.

SOC. OF JAPAN, p. 28–29, 1995. in Japanese.

[69] KOHL, N.; DESROSIERS, J.; MADSEN, O.; SOLOMON, M.; SOUMIS,

F. 2-Path cuts for the vehicle routing with time windows.

Transportation Science, 33(1):101–116, 1999.

[70] LADÁNYI, L.; RALPHS, T. K.; TROTTER, L. E. Branch, Cut, and

Price: Sequential and Parallel. In: COMPUTATIONAL COMBI-

NATORIAL OPTIMIZATION, LECTURE NOTES IN COMPUTER SCI-

ENCE 2241, p. 223–260. Springer, 2001.

[71] LAND, A. H.; DOIG, A. G. An Automatic Method for Solving

Discrete Programming Problems. Econometrica, 28:497–520,

1960.

[72] LAPORTE, G.; NORBERT, Y. A branch and bound algorithm for

the capacitated vehicle routing problem. Operations Research

Spektrum, 5:77–85, 1983.

DBD
PUC-Rio - Certificação Digital Nº 0024952/CA



Técnicas para Programação Inteira e
Aplicações em Problemas de Roteamento de Veículos 119

[73] LAPORTE, G.; NORBERT, Y. Exact algorithms for the vehicle

routing problem. Annals of Discrete Mathematics, 31:147–184, 1987.

[74] LAWLER, E. L.; LENSTRA, J. K.; KAN, A. H. G. R.; SHMOYS, D. B.

The Traveling Salesman Problem. John Wiley & Sons, 1985.

[75] LENSTRA, J. K.; KAN, A. H. G. R. On general routing problems.

Networks, 6:273––280, 1976.

[76] LETCHFORD, A.; EGLESE, R.; LYSGAARD, J. Multistars, par-

tial multistars and the capacitated vehicle routing problem.

Mathematical Programming, 94:21–40, 2002.

[77] LI, L. Y. O. Vehicle Routing for Winter Gritting. PhD thesis,

Dept. of Management Science, Lancaster University, 1992.

[78] LI, L. Y. O.; EGLESE, R. W. An Interactive Algorithm for Vehicle

Routeing for Winter-Gritting. Journal of the Operational Research

Society, 47(2):217–228, 1996.

[79] LYSGAARD, J. CVRPSEP: A package of separation routines

for the Capacitated Vehicle Routing Problem, 2003. Available

at www.asb.dk/∼lys.

[80] LYSGAARD, J.; LETCHFORD, A.; EGLESE, R. A new branch-and-

cut algorithm for the capacitated vehicle routing problem.

Mathematical Programming, 100(2), 2004.

[81] MARTINHON, C.; LUCENA, A.; MACULAN, N. A Relax and Cut

Algorithm for the Vehicle Routing Problem. European Journal

of Operational Research, 58(1):56–71, 2004.

[82] MILLER, D. A matching based exact algorithm for capacitated

vehicle routing problems. ORSA Journal on Computing, 7:1–9,

1995.

[83] MINOUX, M. Mathematical Programming : Theory and Algo-

rithms. John Wiley & Sons, 1986.

[84] NADDEF, D.; RINALDI, G. Branch-and-cut algorithms for the

capacitated VRP. In: Toth, P.; Vigo, D., editors, THE VEHICLE

ROUTING PROBLEM, chapter 3, p. 53–84. SIAM, 2002.

[85] NEMHAUSER, G. L.; WOLSEY, L. A. Integer and Combinatorial

Optimization. John Wiley & Sons, 1988.

DBD
PUC-Rio - Certificação Digital Nº 0024952/CA



Técnicas para Programação Inteira e
Aplicações em Problemas de Roteamento de Veículos 120

[86] NEMHAUSER, G.; PARK, S. A Polyhedral Approach to Edge

Coloring. Operations Research Letters, 10(6):315–322, 1991.

[87] PADBERG, M.; RINALDI, G. A Branch-and-Cut Algorithm for

the Resolution of Large-Scale Traveling Salesman Problems.

SIAM Review, 33:60–, 1991.

[88] PEARN, W. L.; ASSAD, A.; GOLDEN, B. L. Transforming Arc

Routing into Node Routing Problems. Computers & Operations

Research, 14(4):285–288, 1987.

[89] PEARN, W.-L. New lower bounds for the capacitated arc

routing problem. Networks, 18:181–191, 1988.

[90] PEARN, W.-L. Approximate Solutions for the Capacitated Arc

Routing Problem. Computers & Operations Research, 16(6):589–600,

1989.

[91] PEARN, W.-L. Argument-Insert Algorithms for the Capaci-

tated Arc Routing Problem. Computers & Operations Research,

18(2):189–198, 1991.

[92] PETERSEN, C. C. Computational experience with variants of

the Balas algorithm applied to the selection of R&D projects.

Management Science, 13(9):736–750, 1967.

[93] PIGATTI, A. Modelos e algoritmos para o problema de alocação

generalizada e aplicações. Master’s thesis, Pontifícia Universidade

Católica do Rio de Janeiro, Brazil, July 2003.

[94] POGGI DE ARAGÃO, M.; UCHOA, E. Integer program reformu-

lation for robust branch-and-cut-and-price. In: PROCEEDINGS

OF THE CONFERENCE MATHEMATICAL PROGRAMMING IN RIO:

A CONFERENCE IN HONOUR OF NELSON MACULAN, p. 56–61, Bú-

zios, Brazil, 2003.

[95] RALPHS, T. Parallel branch and cut for capacitated vehicle

routing. Parallel Computing, 29(5):607–629, 2003.

[96] RALPHS, T. K.; KOPMAN, L.; PULLEYBLANK, W. R.; TROTTER,

L. E. On the Capacitated Vehicle Routing Problem. Mathema-

tical Programming, 94:343–359, 2003.

DBD
PUC-Rio - Certificação Digital Nº 0024952/CA



Técnicas para Programação Inteira e
Aplicações em Problemas de Roteamento de Veículos 121

[97] SAVELSBERGH, M. W. P. A branch-and-price algorithm for the

generalized assignment problem. Operations Research, 45(6):831–

841, 1997.

[98] SCHRIJVER, A. Theory of linear and integer programming.

John Wiley & Sons, 1987.

[99] SENYU, S.; TOYADA, Y. An approach to linear programming

with 0-1 variables. Management Science, 15:196–207, 1967.

[100] SHI, W. A branch and bound method for the multiconstraint

zero one knapsack problem. Journal of the Operational Research

Society, 30:369–378, 1979.

[101] ON PERSONAL RAPID TRANSIT (PRT), T. C. Personal Rapid

Transit (PRT), Another Option for Urban Transit? Technical

report, Advanced Transit Association, Inc., Washington, D.C., March

1989.

[102] ON PERSONAL RAPID TRANSIT (PRT), T. C. Personal Automa-

ted Transportation: Status and Potential of Personal Rapid

Transit. Technical report, Advanced Transit Association, Inc., Washing-

ton, D.C., January 2003.

[103] TOTH, P.; VIGO, D. Models, relaxations and exact approaches

for the capacitated vehicle routing problem. Discrete Applied

Mathematics, 123:487–512, 2002.

[104] TOTH, P.; VIGO, D. The Vehicle Routing Problem. Monographs

on Discrete Mathematics and Applications. SIAM, 2002.

[105] ULUSOY, G. The fleet size and mix problem for capacitated arc

routing. European Journal of Operational Research, 22(3):329––337,

1985.

[106] VANDERBECK, F. Decomposition and Column Generation for

Integer Programs. PhD thesis, Université Catholique de Louvain,

1994.

[107] VANCE, P. H.; BARNHART, C.; JOHNSON, E. L.; NEMHAUSER,

G. L. Solving binary cutting stock problems by column

generation and branch-and-bound. Computational Optimization

and Applications, 3(2):111–130, 1994.

DBD
PUC-Rio - Certificação Digital Nº 0024952/CA



Técnicas para Programação Inteira e
Aplicações em Problemas de Roteamento de Veículos 122

[108] VANDERBECK, F. On Integer Programming Decomposition

and Ways to Enforce Integrality in the Master. Technical Report

94-95-29, University of Cambridge, 1995.

[109] VANDERBECK, F.; WOLSEY, L. An exact algorithm for IP

column generation. Operations Research Letters, 19:151–159, 1996.

[110] VANDERBECK, F. Lot-sizing with start-up times. Management

Science, 44(10):1409–1425, 1998.

[111] VAN DEN AKKER, J.; HURKENS, C.; SAVELSBERGH, M. Time-

indexed formulation for machine scheduling problems: co-

lumn generation. INFORMS Journal on Computing, 12:111–124,

2000.

[112] VANDERBECK, F. On Dantzig-Wolfe decomposition in integer

programming and ways to perform branching in a branch-

and-price algorithm. Operations Research, 48(1):111–128, 2000.

[113] VERWEIJ, A. M. Selected Applications of Integer Program-

ming: A Computational Study. PhD thesis, Universiteit Utrecht,

2000.

[114] WEINGARTNER, H.; NESS, D. Methods for the solution of the

multi-dimensional 0/1 knapsack problem. Operations Research,

15:83–103, 1967.

[115] WELZ, S. A. Optimal solutions for the capacitated arc routing

problem using integer programming. PhD thesis, Department of

QT and OM, University of Cincinnati, 1994.

[116] WENGER, K. M. Generic Cut Generation Methods for Routing

Problems. PhD thesis, Institute of Computer Science, University of

Heidelberg, 2003.

[117] WφHLK, S. New Lower Bound for the Capacitated Arc

Routing Problem. Preprint PP-2003-15, University of Southern

Denmark, IMADA - Department of Mathematics and Computer Science,

2003.

[118] WOLSEY, L. A. Integer Programming. Wiley-Interscience, 1998.

[119] ZANAKIS, S. H.; EVANS, J. Heuristic Optimization: Why, When

and How to Use it. Interfaces, 11:84–90, 1981.

DBD
PUC-Rio - Certificação Digital Nº 0024952/CA



Técnicas para Programação Inteira e
Aplicações em Problemas de Roteamento de Veículos 123

[120] CityCar, 2004. Descrição e características técnicas do projeto disponí-

veis em http://www.utopia-eu.com/asp/UtoProj.asp?num=111.

[121] Elettra Park System, 2004. Descrição e ca-

racterísticas técnicas do projeto disponíveis em

http://www.utopia-eu.com/asp/UtoProj.asp?num=190.

[122] Liselec, a clean individual public transport. Des-

crição e características técnicas do projeto disponíveis em

http://www.utopia-eu.com/asp/UtoProj.asp?num=82.

[123] Praxitele, 2004. Descrição e características técnicas do projeto dispo-

níveis em http://www.utopia-eu.com/asp/UtoProj.asp?num=167.

[124] TrafficLinq – Traffic Engineering and Trans-

portation Engineering Search Directory, 2004.

http://www.trafficlinq.com/advancedtransportation.htm.

http://www.utopia-eu.com/asp/UtoProj.asp?num=111
http://www.utopia-eu.com/asp/UtoProj.asp?num=190
http://www.utopia-eu.com/asp/UtoProj.asp?num=82
http://www.utopia-eu.com/asp/UtoProj.asp?num=167
http://www.trafficlinq.com/advancedtransportation.htm
DBD
PUC-Rio - Certificação Digital Nº 0024952/CA




