Math 4060 Mini-Exam 2  April 12, 2019

[8] 3.) Suppose a computer program uses the Breadth first search algorithm to de-
termine which vertices are reachable from v; where the computer program gives lower
indexed vertices priority (i.e., if the program must choose a vertex from a set of vertices,
it will choose the one with lowest index). What would be the output if the input is the
following adjacency matrix for a directed graph? You do not need to show work.

00 2 2 00
1 00 001
1 1 0050
1 0 0 00 3
1 00 0 0 O
1 0 00 0O

The vertices reachable from v, are

v1,V2,V3,Y4, Us, Ug

Draw the tree‘created by the Breadth first search algorithm. Note this problem is
related to problem 4 (same weighted adjacency matrix), but the ouput is not the same.
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[5] 4a.) Define: A vertex w is reachable from a vertex v if
3 a path from v to w

[15] 4b.) Suppose.a computer program uses Dijkstra’s algorithm to find &’shortest path
from the vertex v, to the vertex vg where the computer program gives lower indexed
vertices priority (i.e., if the program must choos¢ a vertex from a set of vertices, it
will choose the one with lowest index). What wéuld be the output if the input is the
following adjacency matrix for a directed graph?
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002 2 0. 0
{10000 1¢
'1 1. 0 0 5 0
1 0000 3
1 00 000D
1 00 000D

Show your work:

S = {vlv V3, V4, V2, Vs, U5}

The table showing length of shortest paths found at each step:

Vi U2 V3 U4 Us s fg

0 o0 o0, 0 o0 o0
oo 120 2000 o0
3 2/ 1T o
3 7T 5
7 14 ;
(d .

Note that every vertex is reachable from the vertex v;. Thus Dikstra’s algorithm
outputs a spanning tree when starting at v;. Draw this spanning tree:
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What is a shortest path from the vertex vy to the vertex vg?

vy, < .'Ul,'Ug >,03,< 'U31'03 >,v2, < '025103 >, Vg



