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Reminders
✦ Homework 3 will be released today

✦ Lepei has help hours Thursday

✦ I have help hours Friday

DALL-E3 labeled chocolate cross-section from AI Weirdness blog
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Graph	Search
function GRAPH-SEARCH(PROBLEM) returns a solution or failure
             initialize the FRONTIER using the start state of the PROBLEM
             initalize the EXPLORED set to be empty
             loop do
                     if the FRONTIER is empty:
                            return failure
                     else:
                             choose a leaf node by STRATEGY and remove it from FRONTIER
                             if the node contains a goal state:
                                     return the corresponding solution
                             else:
                                    add node to EXPLORED
                                    expand the chosen node to get set of children
                                    for each child:
                                          if child not in FRONTIER and child not in EXPLORED:
                                                     add child to FRONTIER
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Informed	Search



Uninformed Search
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https://www.youtube.com/watch?v=7bsEN8mwUB8


Motivation:	Navigation	Tasks
So far, we have assumed that all actions have the same cost.

But this isn't true for many applications.

Some of these 
buildings are much 
closer than others!
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Slides adapted from Chris Callison-Burch

Extend BFS

Expand the node with the lowestpath cost

Frontier
priority queue ordered by gin

Subtle difference
Test if a node is the goal when it is expanded

It when it is added to the frontier
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Greedy	Best-First	Search



Greedy	Best	First	Search
Idea: expand the node that is estimated to be closest to the goal.
Ignore the actual cost g(n) and rely totally on the heuristic h(n).

In our navigation example, this is like relying on the straight-line 
distance from a building to the goal (estimated from Google Maps). 



Greedy	Best-First	Search
VisitedFrontier
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Properties	of	Greedy	Best	First	Search

Complete?

Optimal?

Yes

No
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Properties	of	Greedy	Best	First	Search

Complete?      YES

Optimal?         NO!

Path found: 
Founders -> Jewett -> Davis -> LuLu
Cost:  32

Best path: 
Founders -> Green -> Pendleton -> Davis ->LuLu
Cost:  27



A*	Search



Slides adapted from Chris Callison-Burch

Key Idea Avoid expanding paths that are known
to be expensive but expand most promising
paths first

Simple fin gin h n

g n
actual cost so far of

going from start
to n

hin estimated cost of reaching

goal from n

fin estimated ftp.tthrough

Implementation frontier is a priority queue
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A heuristic h n is admissible if it never

overestimates the cost to reach the goal

Formally n n is a node

hen h n whereh n is the

true cost from n togoal

non 0 h goal 0

If h n is admissible A is optimal
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A*	Search	Example
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Slides adapted from Dan Klein and Pieter Abbeel
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Heuristics
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Heuristic	Functions
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Admissible	Heuristics
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