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Concepts, terminology and notation:

A weighted graph G = 〈N,E, s, t, r, w〉 consists of two sets, N of nodes and E of edges, with functions
s, t:E → N indicating, respectively, the source and target of each node, a root r ∈ N , and a weight
function w:E → N , where N is the set of natural numbers. G is finite if N ∪ E is a finite set. G is
a weighted tree if its underlying graph is a tree, i.e., if for each node n ∈ N , there is a unique path
from R to n in the graph.

A weighted graph morphism θ:G → G′, where G = 〈N,E, s, t, r, w〉 and G′ = 〈N ′, E ′, s′, t′, r′, w′〉,
consists of two functions θ = 〈θnode :N → N ′, θedge :E → E ′〉 that preserves sources and targets of
edges, the root, and does not increase the weights, i.e., for each e ∈ E, s′(θedge(e)) = θnode(s(e)),
t′(θedge(e)) = θnode(t(e)), and w(e) ≥ w′(θedge(e)), and θnode(r) = r′. With the obvious morphism
composition, this yields the category WGraph of weighted graphs and their morphisms, and its full
subcategory WTree of weighted trees and their morphisms. Let J :WTree → WGraph be the
obvious inclusion functor.

We also have their respective full subcategories FWGraph of finite weighted graphs and FWTree
of finite weighted trees, with inclusion functor FJ :FWTree→ FWGraph.

To do:

Prove or justify a negative answer to the following questions:

1. Consider categories:
(a) WGraph

(b) FWGraph

(c) WTree

(d) FWTree
Which of the categories above has all
FC. i) finite products, ii) equalisers, iii) finite limits

FCC. i) finite coproducts, ii) coequalisers, iii) finite colimits

C. i) products, ii) equalisers, iii) limits

CC. i) coproducts, ii) coequalisers, iii) colimits

2. Consider functors:
(a) J :WTree→WGraph

(b) FJ :FWTree→ FWGraph
Which of the functors above

C. is continuous

CC. is cocontinuous

L. has a left adjoint

R. has a right adjoint

Notes:

The questions above are not independent. For instance, a proof of 1.b.C.i is likely to be a proof of
1.b.FC.i as well, and a counterexample to 1.b.FC.ii is a counterexample to 1.b.FC.iii and is likely
to yield a counterexample to 1.b.C.ii and 1.b.C.iii. No need to repeat detailed arguments in such
cases, indicating the dependency is enough.


