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What is an informed search?
Use specific knowledge about a problem to find efficient solutions.

Heuristics:

Specific knowledge about the problem domain further tan its definition. 

To reduce the search effort. 
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Search first the best
• Search in a tree that expands the “best” node. 

• How is it measured “the best”: With an evaluation function 𝒇𝒇(𝒏𝒏)
• Generally, to choose the least 𝒇𝒇(𝒏𝒏)because it usually measures the distance between 
nodes. 

• Priority Queue.
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Heuristic function
Evaluates the viability of expanding a node. 

Estimate a cost between a node and the goal. 

The time evaluating the heuristic should be compensated with a more efficient search. 

ℎ 𝑛𝑛 = 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑝𝑝𝑒𝑒𝑒𝑒ℎ 𝑐𝑐𝑐𝑐𝑒𝑒𝑒𝑒; 𝑒𝑒ℎ𝑒𝑒 𝑐𝑐ℎ𝑒𝑒𝑒𝑒𝑝𝑝𝑒𝑒𝑒𝑒𝑒𝑒 𝑏𝑏𝑒𝑒𝑒𝑒𝑏𝑏𝑒𝑒𝑒𝑒𝑛𝑛 𝑒𝑒ℎ𝑒𝑒 𝑛𝑛 𝑛𝑛𝑐𝑐𝑒𝑒𝑒𝑒 𝑒𝑒𝑐𝑐 𝑒𝑒ℎ𝑒𝑒 𝑔𝑔𝑐𝑐𝑒𝑒𝑔𝑔 𝑛𝑛𝑐𝑐𝑒𝑒𝑒𝑒

𝑒𝑒𝑒𝑒 ℎ 𝑛𝑛 == 0 → 𝑒𝑒ℎ𝑒𝑒 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑒𝑒𝑛𝑛𝑒𝑒 𝑛𝑛𝑐𝑐𝑒𝑒𝑒𝑒 𝒊𝒊𝒊𝒊 𝒕𝒕𝒕𝒕𝒕𝒕 𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 𝒏𝒏𝒈𝒈𝒏𝒏𝒕𝒕

Estrategy to transfer aditional knowledge from the problem to the search.
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Voracius Algorithm

ℎ 𝑛𝑛 → 𝑅𝑅𝑒𝑒𝑐𝑐𝑒𝑒 𝑔𝑔𝑒𝑒𝑛𝑛𝑒𝑒 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑛𝑛𝑐𝑐𝑒𝑒

Russell (2008)
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A* Algorithm
The evaluation of the nodes considering both the cost and the heuristics:

𝑓𝑓 𝑛𝑛 = 𝑔𝑔 𝑛𝑛 + ℎ 𝑛𝑛

𝑔𝑔 𝑛𝑛 : Path cost from start to node

ℎ 𝑛𝑛 : Estimated cost from node to goal

If the heuristic is admissible, then the search is optimal. Don't overestimate the cost of
reaching the goal.
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A* Search

ℎ 𝑛𝑛 → 𝑆𝑆𝑒𝑒𝑐𝑐𝑒𝑒𝑒𝑒𝑔𝑔ℎ𝑒𝑒 𝑔𝑔𝑒𝑒𝑛𝑛𝑒𝑒 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑛𝑛𝑐𝑐𝑒𝑒

Russell (2008)
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Consistent heuristics

ℎ 𝑛𝑛 ≤ 𝑐𝑐 𝑛𝑛,𝑒𝑒,𝑛𝑛′ + ℎ(𝑛𝑛′)

Each node Each node n generates

Action that generates 𝑛𝑛𝑛

Cost to reach the goal from 𝑛𝑛 Cost to reach 𝑛𝑛𝑛 Estimated cost to reach the goal from 𝑛𝑛𝑛
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Consistent heuristics

𝑓𝑓 𝑛𝑛𝑛 = 𝑔𝑔 𝑛𝑛′ + ℎ 𝑛𝑛′ = 𝑔𝑔 𝑛𝑛 + 𝑐𝑐 𝑛𝑛, 𝑒𝑒,𝑛𝑛′ + ℎ 𝑛𝑛′ ≥ 𝑔𝑔 𝑛𝑛 + ℎ 𝑛𝑛 = 𝑓𝑓(𝑛𝑛)

if h(n) is consistent, then the values of f(n), along any path, do not decrease.
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Heuristic Functions
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