Quiz #17

SOLUTIONS

1. { 10 points } Find the number of paths of length 3 between

(a) two different vertices in K.

Let the vertices of the graph are wv;, vy, w3, and ws. The possible paths
between two of them, say v; and v, are:

V1 = Vg = U1 = U4 ’l)ll—>’l)2l—>U3I—>U4
V1 > V3 > U1 > Uy V1 > V3 V> Vg = Uy
V1 B> Vg V= U1 = Uy V1 B> Vg V= U9 = Uy V1 > Vg4 = U3 = Uy

The problem can be solved also by using the adjacency matrix:

0111 3222 0111 6777
po|ror1| (2322 1ot11 | (7677
1101 2 23 2 1101 7767
1110 2 2 2 3 1110 7776

(b) two adjacent vertices in /3 3.

Let u; and wuys be two fixed adjacent vertices from the graph. Assume that
the path is
U1 = Ug — Uz > Uy4.

Then, the vertex wus could be any of the three vertices adjacent to u; and
nonadjacent to wuy, while (regardless of the choice of wus,) w3 could be any of
the three vertices adjacent to w4 and nonadjacent to wu;. That makes a total
of 3-3 =9 possible paths.

Note that a solution using the adjacency matrix is also possible but it requires too much space
to be included here in full.
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