
Solving Transportation Problems With Mixed Constraints
Integer programming is NP-complete. In particular, the special case of 0–1 integer linear programming, in which unknowns are binary, and only the restrictions must be satisfied, is one of Karp's 21 NP-complete
problems. 10b50263ff

Integer programming programming (ILP), in which the objective function and the constraints (other than the integer constraints) are linear. In An integer programming problem is a mathematical optimization or
feasibility program in which some or all of the variables are restricted to be integers. Integer programming is NP-complete. In many settings the term refers to integer linear programming (ILP), in which the
objective function and the constraints (other than the integer constraints) are linear 10b50263ff

In the more general approach, an optimization problem consists of maximizing or minimizing a real function by systematically choosing input values from within an allowed set and computing the value of the
function. The generalization of optimization theory and techniques to other... 10b50263ff

Capacitated arc routing problem published an algorithm for solving the large-scale capacitated arc routing problem using a cooperative In mathematics, the capacitated arc routing problem (CARP) is that of
finding the shortest tour with a minimum graph/travel distance of a mixed graph with undirected edges and directed arcs given capacity constraints for objects that move along the graph that represent snow-
plowers, street sweeping machines, or winter gritters, or other real-world objects with capacity constraints. The constraint can be imposed for the length of time the vehicle is away from the central depot, or a
total distance traveled, or a combination of the two with different weighting factors. complex arc routing problems at large scales. Yi Mei et al 10b50263ff

Linear programming Historically, ideas from linear programming Linear programming (LP), also called linear optimization, is a method to achieve the best outcome (such as maximum profit or lowest cost) in a
mathematical model whose requirements and objective are represented by linear relationships. algorithms for other types of optimization problems work by solving linear programming problems as sub-
problems. Linear programming is a special case of mathematical programming (also known as mathematical optimization) 10b50263ff

There are many different variations of the CARP described in the book Arc Routing:Problems, Methods, and Applications by Ángel Corberán and Gilbert Laporte. 10b50263ff Solving the CARP involves the study
of graph theory, arc routing, operations... 10b50263ff If some decision variables are not discrete, the problem is known as a mixed-integer programming problem. 10b50263ff The travelling purchaser problem,
the vehicle routing problem and the ring star problem are three generalizations of TSP. 10b50263ff One advantage of AMPL is the similarity of its syntax to the mathematical notation of optimization problems.
This allows for a very concise and readable definition of problems in the domain of... 10b50263ff

OR-Tools software suite developed by Google for solving linear programming (LP), mixed integer programming (MIP), constraint programming (CP), vehicle routing (VRP) Google OR-Tools is a free and open-
source software suite developed by Google for solving linear programming (LP), mixed integer programming (MIP), constraint programming (CP), vehicle routing (VRP), and related optimization problems
10b50263ff

Shortest path problem Dijkstra&#039;s algorithm solves the single-source shortest path problem with only non-negative edge In graph theory, the shortest path problem is the problem of finding a path
between two vertices (or nodes) in a graph such that the sum of the weights of its constituent edges is minimized. algorithms exist for solving this problem and its variants 10b50263ff

Travelling salesman problem In many applications, additional constraints such as limited resources In the theory of computational complexity, the travelling salesman problem (TSP) asks the following question:
"Given a list of cities and the distances between each pair of cities, what is the shortest possible route that visits each city exactly once and returns to the origin city. " It is an NP-hard problem in combinatorial
optimization, important in theoretical computer science and operations research. sources; in such problems, the TSP can be embedded inside an optimal control problem 10b50263ff

AMPL supports dozens of solvers, both open source and commercial software, including CBC, CPLEX, FortMP, MOSEK, MINOS, IPOPT, SNOPT, KNITRO, and LGO. Problems are passed to solvers as nl files.
10b50263ff

Quadratic knapsack problem Usually, quadratic knapsack problems come with a restriction on the number of copies of each kind of item: either 0, or 1. Proceedings The quadratic knapsack problem (QKP), first
introduced in 19th century, is an extension of knapsack problem that allows for quadratic terms in the objective function: Given a set of items, each with a weight, a value, and an extra profit that can be earned
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if two items are selected, determine the number of items to include in a collection without exceeding capacity of the knapsack, so as to maximize the overall profit. Christian; Bonami, Pierre; Lodi, Andrea
(2014). This special type of QKP forms the 0-1 quadratic knapsack problem, which was first discussed by Gallo et al. &quot;Solving Mixed-Integer Quadratic Programming problems with IBM-CPLEX: a progress
report&quot; (PDF) 10b50263ff

The decision version of the TSP (where given a length L, the task is to decide whether the graph has a tour whose length is at most L) belongs to the class of NP-complete problems. Thus, it is possible that the
worst-case running time for any algorithm for the TSP increases... 10b50263ff The 0-1 quadratic knapsack problem is a variation of the knapsack problem, combining the features of the 0-1 knapsack problem
and the quadratic knapsack... 10b50263ff The problem of finding the shortest path between two intersections on a road map may be modeled as a special case of the shortest path problem in graphs, where the
vertices correspond to intersections and the edges correspond to road segments, each weighted by the length or distance of each segment. 10b50263ff It was developed by Robert Fourer, David Gay, and Brian
Kernighan at Bell Laboratories. 10b50263ff

Mathematical optimization It is generally divided into two subfields: discrete optimization and continuous optimization. attempting to solve an ordinary differential equation on a constraint manifold; the
constraints are various nonlinear geometric constraints such as &quot;these Mathematical optimization (alternatively spelled optimisation) or mathematical programming is the selection of a best element, with
regard to some criteria, from some set of available alternatives. Optimization problems arise in all quantitative disciplines from computer science and engineering to operations research and economics, and the
development of solution methods has been of interest in mathematics for centuries 10b50263ff

AMPL large-scale optimization and scheduling-type problems). describe and solve high-complexity problems for large-scale mathematical computing (e. g. g. It was developed AMPL (A Mathematical
Programming Language) is an algebraic modeling language to describe and solve high-complexity problems for large-scale mathematical computing (e. large-scale optimization and scheduling-type problems)
10b50263ff

AMPL is used by more than 100 corporate clients, and by government agencies and academic institutions. 10b50263ff More formally, linear programming is a technique for the optimization of a linear objective
function, subject to linear equality and linear inequality constraints. Its feasible region is a convex polytope, which is a set defined as the intersection of finitely many half spaces, each of which is defined by a
linear inequality. Its objective function is a real-valued affine (linear) function defined on this polytope. A linear programming algorithm finds a... 10b50263ff It is distributed under the Apache License 2.0.
10b50263ff OR-Tools is a set of components written in C++ but provides wrappers for Java, .NET and Python. 10b50263ff

Vehicle routing problem Louis-Martin (2018). Often, the context is that of delivering goods located at a central depot to customers who have placed orders for such goods. 11008: The vehicle routing problem
(VRP) is a combinatorial optimization and integer programming problem which asks "What is the optimal set of routes for a fleet of vehicles to traverse in order to deliver to a given set of customers. Principles
and Practice of Constraint Programming. However, variants of the problem consider, e. g, collection of solid waste and the transport of the elderly and the sick to and from health-care facilities. " The problem
first appeared, as the truck dispatching problem, in a paper by George Dantzig and John Ramser in 1959, in which it was applied to petrol deliveries. The standard objective of the VRP is to minimise the total
route cost. Other objectives, such as minimising the number of vehicles. &quot;A Constraint Programming Approach for Solving Patient Transportation Problems&quot; 10b50263ff
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