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Advanced CS | Unit 8: Graphs and Graph Theory

Problems | Name:

8.1 Representation

Reference example

Undirected edges: A-B, A-C, B-D, CD

Adj acency of A B, C

Adj acency of Do B, C

Each undirected edge appears at both endpoints

An undirected graph

Edges A-B, A-C, B-D, and C-D; visit order depends on traversal strategy and neighbor order.

8.1.1 - Explain

For 5 vertices and 4 undirected edges, how many neighbor entries does a standard adjacency list store?

8.1.2 - Explain

Compare adjacency-list and adjacency-matrix space in terms of V and E.
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8.2 Breadth-First Search

Reference example

Graph: A-B, A-C, B-D, CGD

Start A, nei ghbors processed al phabetically
Queue initially: A

Mar k each vertex when enqueued

An undirected graph

Edges A-B, A-C, B-D, and C-D; visit order depends on traversal strategy and neighbor order.

8.2.1 - Explain
Give BFS order and the edge distance from A to D for the displayed graph.

8.2.2 - Write code

Implement BFS from A for the displayed graph, processing each adjacency list alphabetically. Mark vertices
when enqueued.
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8.3 Depth-First Search

Reference example

Map<String, Li st<String>> graph = Map. of (
"A", List.of("B","C"), "B", List.of ("A","D"),
"C', List.of("A","D"), "D', List.of("B","C"));
class Wal ker {
Set <String> seen = new HashSet<String>();
void visit(String node) {
if (!seen.add(node)) return;
Systemout.print(node + " ");
for (String next : graph.get(node)) visit(next);
}
}
new Wal ker ().visit("A");

An undirected graph

Edges A-B, A-C, B-D, and C-D; visit order depends on traversal strategy and neighbor order.

8.3.1 - Explain

Give recursive DFS visit order from A using alphabetical neighbor order.
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8.3.2 - Explain

Does DFS necessarily find the minimum-edge path to a target?
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8.4 Shortest Paths and Spanning Trees

Reference example

Wei ghted edges: A-B 2, A-C5, B-C1, B-D4, CD1
Al weights are positive

Goal 1: shortest path fromAto D

Goal 2: mnimmtotal weight connecting all vertices

A weighted undirected graph

A-B-C-D has total weight 4; A-B-D has total weight 6.

8.4.1 - Explain
Compare the A-B-D path with A-B-C-D using the displayed weights.

8.4.2 - Explain

Why does a minimum spanning tree not generally preserve every original shortest path?
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