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Community Detection Problem

e A fully-connected undirected graph

® Vertices represent users
® \Weighted edges represent the intensity of some 1
attribute of their interaction
e Positive weight show affinity between users 1 2
® Negative edge weights indicate lack of affinity

e Groups of users connected mostly by positively
weighted edges suggest the existence of a

community involving those individuals
e Goal: Partition the vertices into subsets while ‘l% %
maximising the total weight of the edges within 3
the groups (cliques)
® Clique-partitioning problem
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API functions to be implemented

Problem

empty_solution(Problem) : Solution
construction_neighbourhood(Problem) : Neighbourhood

Solution

objective_value(Solution) : double[0..1]
lower_bound(Solution) : double[0..1]

Neighbourhood

moves (Neighbourhood, Solution) : Movel[O..x*]

Move

apply_move(Move, Solution) : Solution
lower_bound_increment (Move, Solution) : double[0..1]
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Problem modelling: Load problem instances

* Implement

® Constructor of the Problen class
® Method to load a problem instance

® Input instance format

® Number of vertices
® Upper triangle part of the cost matrix
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e Construction rule

® Select (in increasing index order) the next unassigned vertex
® Either assign to one of the k existing cliques or to a newly created one

® Neighbourhood size: kK + 1

® Move: (v,c)
® y: vertex index
® c: clique index
e Upper bound

® Current total clique value plus the sum of all
positive weights of edges incident on at least one
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e Solution representation

® clique: A list; clique]i] is the clique index of vertex i
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Problem modelling: Solution class

Problem

empty_solution(Problem) : Solution

. .
construction_neighbourhood(Problem) : Neighbourhood Implement Solution

constructor

® |mplement API functions to

Solution create and evaluate solutions

objective_value(Solution) : double[0..1]
lower_bound(Solution) : double[0..1]

Neighbourhood

moves (Neighbourhood, Solution) : Movel[O..x*]

Move

apply_move(Move, Solution) : Solution
lower_bound_increment (Move, Solution) : double[0..1]




Problem modelling: Neighbourhood class

Problem
empty_solution(Problem) : Solution ® Implement Neighbourhood
construction_neighbourhood(Problem) : Neighbourhood constructor
L4 Imp[ement Move constructor
Solution ® |mplement API functions

related to neighbourhoods
objective_value(Solution) : double[0..1]

lower_bound(Solution) : double[0..1]

Neighbourhood

moves (Neighbourhood, Solution) : Movel[O..*]

Move

apply_move(Move, Solution) : Solution
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Problem modelling: Move class

Problem

empty_solution(Problem) : Solution
construction_neighbourhood(Problem) : Neighbourhood

Solution

objective_value(Solution) : double[0..1]
lower_bound(Solution) : double[0..1]

Neighbourhood

moves (Neighbourhood, Solution) : Movel[O..*]

Move

apply_move(Move, Solution) : Solution
lower_bound_increment (Move, Solution) : double[0..1]

® |mplement API functions
related to (applying) moves
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® ub_inc: Upper bound increment of move (v,c)
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® ub_inc: Upper bound increment of move (v,c)
® |njtialise ub_inc to 0
® For every assigned vertex v' (in clique list)

e |f v' isin cligue c and the edge (v',v) has negative weight w
® Then, add w to ub_inc

e Example: Move (3,0)
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Problem modelling: lower (upper) bound increment

ub_inc: Upper bound increment of move (v,c)
Initialise ub_inc to 0
® For every assigned vertex v' (in clique list)

e |f v' isin cligue c and the edge (v',v) has negative weight w
® Then, add w to ub_inc

e If v' is notin clique c and the edge (v',v) has positive weight w

e Example: Move (3,0)
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Problem modelling: lower (upper) bound increment

ub_inc: Upper bound increment of move (v,c)
Initialise ub_inc to 0
For every assigned vertex v' (in clique list)

e |f v' isin cligue c and the edge (v',v) has negative weight w
® Then, add w to ub_inc

e If v' is notin clique c and the edge (v',v) has positive weight w
® Then, subtract w from ub_inc

e Example: Move (3,0)
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Problem modelling: Move class

Problem

empty_solution(Problem) : Solution
construction_neighbourhood(Problem) : Neighbourhood

Solution

objective_value(Solution) : double[0..1]
lower_bound(Solution) : double[0..1]

Neighbourhood

moves (Neighbourhood, Solution) : Movel[O..*]

Move

apply_move(Move, Solution) : Solution
lower_bound_increment (Move, Solution) : double[0..1]

® |mplement API functions
related to (applying) moves
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Thank you!
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