Lecture 10 - Oct 6

Graphs

Forest vs. Tree vs. Spanning Tree
Graph Traversal: Depth-First Search (DFS)
DFS on a Tree vs. Pre-Order Traversal



Simple cycle:
A closed path that starts and ends at ’rhe} same verf?x\ and

does not repeat any vertex or edge except for the starting/ending vertex.
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Non-simple cycle:
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A closed path that starts and ends at the same vertex but

may repeat
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Graph: Exercises
Given a graph

Which one of the following is a spanning tree?



Graph Traversals: Definition & Applications

=i 7))
Efficient| Traversal of Graph G: Applications: ('Vf‘ﬂ'
e Reachable Vertices from v € V

e A path between {u, v} ¢ V
e The minimum path between {u, v} ¢ V

e Is G connected?

e Compute a spanning tree of a connected G.
e Compute the connected components of G.

M{Eﬁﬂl’? e If G is cyclic, return a cycle.
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Graph Traversal: Depth-First /gearchJ(DFS) W ya{yﬁ :
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o The path is extended as far as possible il all incident edges
lead to vertices that have already beer@;ﬁa

o Once the path originated from v cannot be extended further,
backtrack to the latest vertex whose incident edges lead to
some unvisited vertices.
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what kind of tree traversal does it corres/;;l%nd
?/Q-of{)'e/ C Ya"e/\f ﬁs‘f 5 rh—(lpf/m et ).
iﬂ{y Afl 1hesp
iﬁlows hep
been Vayesifed -

/H/
Q. What data structure should be used to /é/
L g
Y sale. (43T0) AT L, bark gtk

keep track of the visited nodes?




Depth-First Search (DFS): Marking Vertices & Edges

Before the DFS starts: s

o All vertices are unvisited. s

* All edges are unexplored/unmarked. ('/ C

Over the course of a DFS, we mark vertices and edges:

e A vertex v is marked visited when it is first encountered. [ o A

e Then, we iterate through each of v’s incident edges, say e: Jlowf > (,4
o If edge e is already marked, then skip it. lkwlﬂﬂ o Lapé-
o Otherwise, mark edge e as: #,afjc ) &y

e A discovery edge if it leads to an unvisited vertex : ﬁ} /A 0( /

o A back edge if it leads to a visited vertex (i.e., an ancestor vertex) :

). A Discovery Edge




