Lecture 15 - Nov 5

Graphs

Visualizing Adjacency Lists Strategy
Shortest Paths in Weighted Graphs
Dijkstra’s Algorithm: Intro, Example 1



Announcements/Reminders

® Today's class: notes template posted

e Test 1 results released on Tuesday (Nov 4)

e Change of Dates:
+ Assignment 2 fo be released on Wed, Nov 12
+ Assignment 2 to be due on Wed, Nov 19
+ Test 2 to be take place on Mon, Nov 24



Back Edge (DFS) vs. Cross Edge (BFS): Cyclic?

Does a back edge always imply the existence of a cycle?
Does a cross edge always imply the existence of a cycle?




Graphs in Java: Adjacency List Strategy (1)

class AdjacencyListGraph<V, E> implements Graph<V, E> ({
private DoublyLinkedList<AdjacencyListVertex<V>>(vertices;
private DoublyLinkedList<AdjacencyListEdge<E, V>>(edges;
private boolean isDirected;

/* initialize an empty graph #*/
AdjacencyListGraph (boolean isDirected) {
vertices = new DoublyLinkedList<>();
edges = new DoublyLinkedList<>();

this.isDirected = isDirected;

public class Vertex<V> { public class Edge<E, V> {
private V element; private E element;
public Vertex(V element) { this.element = element; } private Vertex<v> igin;
/+ setter and getter for element */ private Vertex<V> (dest;
} public Edge(E element) { this.element = element; }

/* setters and getters for element, origin, and destination */

public class EdgeListVertex<V> extends Vertex<V> {
public DLNode<Vertex<V>> vertextListPosition; public class EdgeListEdge<E, V> extends Edge<E, V> {
/+ setter and getter for vertexListPosition */ public DLNode<Edge<E, V>> edgeListPosition;

} /+ setter and getter for edgeListPosition */

}

class AdjacencyListVertex<V> extends EdgeListVertex<V> ({ class AdjacencyListEdge<V> extends EdgeListEdge<V>
private DoublyLinkedList<AdjacencyListEdge<E, V>> incidentEdges; DLNode<Edge<E, V>> (originIncidentListPos;

/* getter for incidentEdges */ DLNode<Edge<E, V>> destIncidentListPos;
}




Graphs in Java: Adjacency List Strategy (2)
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Starting from a sburce vertex S, perform a BFS-like procedure: A @/)

s) =0, and every other vertex t + s, D(t) = c0.  [distance] twe {)MNS( Z
1.2 Set a(v) = nil for every vertex v. [ancestor in shortest path ] ‘7
1.3 Insert aII vertices into a|priority queue Q [ keyed b‘

=\

2.1 ertex u in Qst sthe ini : 75'64731'&% '/
2.2 F every vertex(Wadjacent to(y) if: V.
D(u)+ w(u, v)(< D(v) |, then: - f)---

e Set D(v) = D(u) + w(u,v)
e Seta(v)=u Nl ,‘ﬂ{('fpd v\

2.3 |Remove vertex u from Q. [
Upon completion, for every vertex t (t £ s): .\,> .\,é
e (D(t)=d(s,t)|(i.e., weight of shortest path from s to t).

e Reversing t's ancestor path — shortest path : (s,...,a(t),t)
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