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Combinatorial Optimization

Combinatorial optimization problem

Given e a finite set N = {1,2,...,n} of objects ® weights w; Vi € N
e constraints that define feasible subsets of the objects

Find a minimum weight feasible subset
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Combinatorial Optimization

Combinatorial optimization problem
Given e a finite set N = {1,2,..., n} of objects e weights w; Vi € N

e constraints that define feasible subsets of the objects
Find a minimum weight feasible subset

Examples:
» Shortest path

» Minimum spanning
tree

» Matching

» Max-flow
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Combinatorial Optimization

Combinatorial optimization problem

Given e a finite set N = {1,2,...,n} of objects ® weights w; Vi € N
e constraints that define feasible subsets of the objects

Find a minimum weight feasible subset

Examples:
» Shortest path

Others are NP-hard:

» finding shortest/cheapest tours

» Minimum spanning (traveling salesman, TSP)
tree » finding models of propositional

» Matching formulae (SAT)

> Max-flow » finding variable assignments

satisfying constraints (CSP)
> partitioning graphs or digraphs

» coloring graphs
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Heuristic Solutions

How can we solve NP-hard problems?

» get inspired by theories on problem-solving in human mind:

» heuristics, common sense rules
» trial and error

» and by apparent simplicity of processes in nature

> simulated annealing
> evolutionary theory

Heuristic algorithms: compute, efficiently, good solutions to a
problem (without caring for theoretical guarantees on running time
and approximation quality).



Construction Heuristics

Extend the path always going to the nearest neighbor
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Local Search

File  Generation  Heuristics

P

30 nodes 435 edges (9875, 4528) | speed [L] | -

Change two edges of the tour with two new ones



Metaheuristics

v

Simulated Annealing

Iterated Local Search

v

v

Tabu Search

v

Variable Neighborhood Search

Guided Local Search

v

v

Evolutionary Algorithms

v

Ant Colony Optimization
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Aims & Contents

v

design heuristic algorithms

» implement the algorithms

v

assess the programs

v

describe with appropriate language

v

look at different problems
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Course Formalities

Prerequisites:

v/ DM507 - Algorithms and data structures
v/ DM502, DM503 - Programming | and ||

Credits: 5 ECTS

Language: English

Classes: 2h x 10 intro phase + 2h x 7 training phase
Material:

slides + pointers to literature + starting code
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Assessment (5 ECTS)

Three obligatory assignments (individual):

Design, implement and analyse experimentally heuristics for

a given problem

Deliverables: program + written report

» 1st and 2nd assignments: Pass/Fail with feedback and internal

censor

> 3rd assignment (includes the work in 1st and 3rd): grade with

external censor (Performance matters)

Problem Contest - Assignment 3

Welcome back, Marco! In this final assignment, you have again to upload your progra
Read the assignment description for details on the task. This is the last submission in
remembered in the years to come!

Choose File | No file chosen | send File

Deadiine expired. System closed.

View Current Results

Mode! Setection: (15 instances)




DM811 (5 ECTS - 1st Quarter)
Heuristics for Combinatorial Optimization

[Heuristikker og lokalsggningsalgoritmer for kombinatorisk
optimering]

Marco Chiarandini
lektor, IMADA
www.imada.sdu.dk/ “marco/DM811



www.imada.sdu.dk/~marco/DM811

	0.0: 
	0.1: 
	0.2: 
	0.3: 
	0.4: 
	0.5: 
	0.6: 
	0.7: 
	0.8: 
	0.9: 
	0.10: 
	0.11: 
	0.12: 
	0.13: 
	0.14: 
	0.15: 
	0.16: 
	0.17: 
	0.18: 
	0.19: 
	0.20: 
	0.21: 
	0.22: 
	0.23: 
	0.24: 
	0.25: 
	0.26: 
	0.27: 
	0.28: 
	0.29: 
	0.30: 
	0.31: 
	0.32: 
	0.33: 
	0.34: 
	0.35: 
	0.36: 
	0.37: 
	0.38: 
	0.39: 
	0.40: 
	0.41: 
	0.42: 
	0.43: 
	0.44: 
	0.45: 
	0.46: 
	0.47: 
	0.48: 
	0.49: 
	0.50: 
	0.51: 
	0.52: 
	0.53: 
	0.54: 
	0.55: 
	0.56: 
	0.57: 
	0.58: 
	0.59: 
	0.60: 
	0.61: 
	0.62: 
	0.63: 
	0.64: 
	0.65: 
	0.66: 
	0.67: 
	0.68: 
	0.69: 
	0.70: 
	0.71: 
	0.72: 
	0.73: 
	0.74: 
	0.75: 
	0.76: 
	0.77: 
	0.78: 
	0.79: 
	0.80: 
	0.81: 
	0.82: 
	0.83: 
	0.84: 
	0.85: 
	0.86: 
	0.87: 
	0.88: 
	0.89: 
	0.90: 
	0.91: 
	0.92: 
	0.93: 
	anm0: 
	1.0: 
	1.1: 
	1.2: 
	1.3: 
	1.4: 
	1.5: 
	1.6: 
	1.7: 
	1.8: 
	1.9: 
	1.10: 
	1.11: 
	1.12: 
	1.13: 
	1.14: 
	1.15: 
	1.16: 
	1.17: 
	1.18: 
	1.19: 
	1.20: 
	1.21: 
	1.22: 
	1.23: 
	1.24: 
	1.25: 
	1.26: 
	1.27: 
	1.28: 
	1.29: 
	1.30: 
	1.31: 
	1.32: 
	1.33: 
	1.34: 
	1.35: 
	1.36: 
	1.37: 
	1.38: 
	1.39: 
	1.40: 
	1.41: 
	1.42: 
	1.43: 
	1.44: 
	1.45: 
	1.46: 
	1.47: 
	1.48: 
	1.49: 
	1.50: 
	1.51: 
	1.52: 
	1.53: 
	1.54: 
	1.55: 
	1.56: 
	1.57: 
	1.58: 
	1.59: 
	1.60: 
	1.61: 
	1.62: 
	1.63: 
	1.64: 
	1.65: 
	1.66: 
	1.67: 
	1.68: 
	1.69: 
	1.70: 
	1.71: 
	1.72: 
	1.73: 
	1.74: 
	1.75: 
	1.76: 
	1.77: 
	1.78: 
	1.79: 
	1.80: 
	1.81: 
	1.82: 
	1.83: 
	1.84: 
	anm1: 


