Exercise set 12.2: Graph theory with matrices

1. Consider the graph whose weighted adjacency matrix is:

a b ¢ d e
a — 4 1 8 2
b (4 - 3 7 1
c |- 3 - — 9
d |8 7 — 3 5
e 21 9 5 -—

a) Is it directed or undirected?

b) How many vertices does it have?
c¢) How many edges does it have?

d) Are there any loops?

e) What is its minimal spanning tree?

f) Draw a picture of it.

2. Find the minimal spanning tree for the graph whose weighted adjacency matrix is:
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3. Find the minimal spanning tree for the graph whose weighted adjacency matrix is:

a b ¢ d e f g h i j k
— 12 8 11 14 5 7 9 13 15 6
2 - 7 12 15 8 3 5 8 11 4
8 7 — 8 5 12 15 13 7 4 9
11 12 8 — 8 13 11 16 12 8 6
14 15 5 8 — 7 7 12 9 14 12
8 12 13 7 — 9 10 11 8 7
3 1511 7 9 — 12 10
5 13 16 12 10 12 — 14 12 11
8 7 12 9 11 10 14 — 10
8 14 8 6 12 10 -
12 7 7 11 8 6 —

B A T N« YR S VR W T N
W

- -~
—_
wn W
—
—
N

El
(o)}
S
\O

4. What is the shortest route from a to k& in the graph whose weighted adjacency matrix is:

a b ¢c d e f g h i j &k
a - 6 5§ - - = = = = - -
b 6 — 2 8 7 — — — — - —
c |5 2 - -9 13 - - - - =
d — 8§ - -8 — 9 — — — —
e — 7 9 8 — 4 13 12 - — -—
f--13 -4 - —-— 6 9 — —
g - - -913 - - 2 8 3 -
h - - —-— —12 6 2 — 8 7 8
i - - - - -9 8 8 - -7
j \---—=- - =317 - =1
kK - - - - - - -8 7 1 -




