12.4 Notes: Trees

m Objectives
. Can you decide if a graph is a tree and justify your reasoning?
Can you use the properties of a tree?
Can you find a spanning tree for a connected graph?
Can you discover the minimum spanning tree for a w eighted graph?

Definition: A free is a graph that is Ceniec ‘J?:"(p and ha %m g ‘/N VU‘J'UC SALe
:!Z(”J‘T

Rl

iU 1 € . Some other ways to say this are:
\/ o + of ed’ €S

o A tree is a connected graph in which every edge is a bridge.
o A tree is a connected graph with n vertices and n — 1 edges.

Example: Which of the following graphs are trees? Why or why not?
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weighted graph is a spanning tree with the smallest possible total {veight.
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Kruskal’s Algorithm to find a minimum spanning tree from a weighted graph.

1. Find the edge with the Sm weight in the graph. If there
one at random. Darken (or highlight) that edge. }\/g_" /.: ) or &

2. Find the MEX’YL -smallest edge in the graph. If there is more than one, pick one at
random. Darken (or highlight) that edge.

is more than one, pick
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3. Find the next-smallest unmarked edge in the graph that does not create a darkened
e . If there is more than one, pick one at random. Darken (or highlight) that edge.

4. Repeatstep 3untilall V&I H ce S5 have been included (7 — 1 edges). The
darkened edges are the desired minimum spanning tree.

Example: Seven buildings on a college are connected by the sidewalks shown in the figure.

The weighted graph represents buildings as vertices, sidewalks as edges, and sidewalk lengths as
weights. A heavy snow has fallen and the sidewalks need to be cleared quickly. Campus decides to
clear as little as possible and still ensure that students walking from building to building will be able to
do so along cleared paths. Determine the shortest series of sidewalks to clear. What is the total length

of the sidewalks that need to be cleared? ‘
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The total minimum length of sidewalks to be cleared is ,-‘/ ”']GM . ./
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