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Trees

An undirected graph G = (N, &) is called a tree if it is connected and has

no cycles. If a node of a tree has degree equal to 1, it is called a leaf.
Figure 7.3 for an illustration.
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Spanning trees

Given a connected undirected graph G = (N, &), let £ be a subset of &
such that 7' = (N, &) is a tree. Such a tree is called a spanning tree.
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Spanning trees

Given a connected undirected graph G = (N, &), let £ be a subset of &
such that 7' = (N, &) is a tree. Such a tree is called a spanning tree.
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Spanning trees

Given a connected undirected graph G = (N, &), let £ be a subset of &
such that 7' = (N, &) is a tree. Such a tree is called a spanning tree.
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Figure 7.4: (a) An undirected graph. The thicker arcs form
a spanning tree. (b) Another undirected graph. The arcs {1, 2},
{2,3}, {4,6} do not form any cycle. They can be augmented to
form a spanning tree, e.g., by adding arcs {3,6} and {5, 6}.
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7.10 The minimum spanning tree problem

We are given a connected undirected graph G = (N, &), with n nodes. For
each edge e € &, we are also given a cost coefficient c.. (Recall that an edge

in an undirected graph is an unordered pair e = {1, j} of distinct nodes in
N.) A minimum spanning tree (MST) is defined as a spanning tree such
that the sum of the costs of its edges is as small as possible.
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7.10 The minimum spanning tree problem

We are given a connected undirected graph G = (N, &), with n nodes. For
each edge e € &, we are also given a cost coefficient c.. (Recall that an edge

in an undirected graph is an unordered pair e = {1, j} of distinct nodes in
N.) A minimum spanning tree (MST) is defined as a spanning tree such
that the sum of the costs of its edges is as small as possible.

Minimize
L #M«Mm - T

i—jeE
Subject to
Z Xjj = vi—1
i—jeE
Y xij <IS|—-1 foreachSCV,S#0
i—jeE
i,jes

xij =20 foreachi—j € E



Mininam Spami Tree. (Bectines=Toiitle)

6;’@%’,'7 d/ﬁW%M df&mdtf 3a7) 7’-”1‘»‘(/7‘{\@

N Wit Mym Qrcs




Mininam Spami Tree. (Bectines=Toihitle)

ém‘é’,'f WW : af qu sp #hc/%g_

N Wt Mum Qrcs




Mininam Spami Tree. (Bectines=Toihitle)

ém‘é’,'f WW df&wqu Sp #hd%@_

N Wt Mum Qrcs




Mininam Spami Tree. (Bectines=Toiitle)

6;7@%’,'7 WW df&mdtf sp 7’-”1‘»‘(/7‘@_

N Wit Mym Qrcs

4 (ycctin n
(Ny &)

() k:]
() gn D ke




