Weighted Shortest Paths

e What if the edges are weighted, and we want to find the
lowest-cost path between two nodes in a graph?
= Can be solved efficiently using Dijkstra® algorithm

* The basic idea: weights are additive

= If we know the best path from LGA to SFO, and the best path
from DTW to SFO, we can find the best path from ITH to SFO
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Dijkstra® Algorithm

* Dijkstra@® algorithm maintains two data structures,
= A table of the best path known so far from every vertex to dest
= A set X of nodes, for which we know the actual best path to dest

e Set X={dest}. Then,

= Update the table for any nodes with edges into X

* Find an edge leading into X with the smallest weight. Add the
source of the edge to X.
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Rooted Trees

M is the root of this tree

G is the root of the left subtree of M

B, H, J, N, and S are leaves

N is the left child of P; S is the right child
P is the parent of N

M and G are ancestors of D

P, N, and S are descendents of W

Node J is at depth 2 (i.e., depth = length of
path from root)

Node W is at height 2 (i.e., height = length
of longest path from leaf)

A collection of several trees is called a ...?
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Application of rooted trees

* Rooted trees are a useful data structure for searching
through vast amounts of information

e Binary Search Trees

= A rooted tree in which, for any vertex v,
+ all vertices in v@ left subtree are less than v, and
+ all vertices in v@ right subtree are greater than v
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Binary Search Trees

In any subtree:

¥ all elements
smaller than the
element at the
root are in the left
subtree

larger than the
element at the
root are in the

right subtree @
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Search

0 search for an element x, start at the root,
and then traverse the tree as follows:

¥If X Is the label of current vertex, done
¥If x < label of current vertex, search left subtree
¥If x > label of current vertex, search right subtree
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Binary Search Tree
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