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Depth-First Search




Depth-First Search

Strategy: expand a
deepest node first

Implementation:
Fringe is a LIFO stack




Search Algorithm Properties




Search Algorithm Properties

= Complete: Guaranteed to find a solution if one exists?
= Optimal: Guaranteed to find the least cost path?
= Time complexity?

= Space complexity?

1 node
b nodes
= Cartoon of search tree: b2 nodes
= bisthe branching factor M tiers <
= misthe maximum depth
= solutions at various depths
b™ nodes

= Number of nodes in entire tree?
" 1+b+b2+...bM=0(b™M)
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Depth-First Search (DFS) Properties

= What nodes DFS expand?
= Some left prefix of the tree.
= Could process the whole tree!
= |f mis finite, takes time O(b™)

1node
_ b nodes
= How much space does the fringe take? o nod
= Only hassiblings on path to root, so O(bm) noaes
m tiers <
= |sitcomplete?
= m could be infinite, so only if we prevent cycles (more later)
b™ nodes

= |sitoptimal?
= Npo, it finds the “leftmost” solution, regardless of depth or cost
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Breadth-First Search




Breadth-First Search

Strategy: expand a
shallowest node first

Implementation: Fringe

is a FIFO queue
4
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Search
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Breadth-First Search (BFS) Properties

= What nodes does BFS expand?
= Processes all nodes above shallowest solution
= Let depth of shallowest solution be s
= Search takes time O(b%)
1 node
= How much space does the fringe take? b nodes

"
= Has roughly the last tier, so O(b®) stiers < b2 nodes

" |sit complete?

/N
~ // O \\ bs nodes
= s must be finite if a solution exists, so yes!
@) \
= |sitoptimal? = b™ nodes
o/

= Onlyif costs are all 1 (more on costs later)
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DFS vs BFS

When will BFS outperform DFS?
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lterative Deepening

= |dea: get DFS's space advantage with BFS's time /
shallow-solution advantages

= Run a DFS with depth limit 1. If no solution... b
= Run a DFS with depth limit 2. If no solution...
= Run a DFS with depth limit 3. ..... /

= [sn't that wastefully redundant?

= Generally most work happens in the lowest level searched,
so not so bad!




Cost-Sensitive Search

BFS finds the shortest path in terms of number of actions.
It does not find the least-cost path. We will now cover
a similar algorithm which does find the least-cost path.
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Next: Uniform Cost Search
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