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TOPIC OUTLINE

Introduction to planning
Logic: A General Idea
Planning with State-Space Search
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Planning with State Space Search in AI

• State-space search is a fundamental approach in AI planning where an

agent explores different possible states of the world to find a sequence of

actions that leads to a goal state.

• It represents planning as a search problem, where each state represents a• It represents planning as a search problem, where each state represents a

configuration of the world, and actions define transitions between states.
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Key Concepts of State-Space Search in 
Planning

State: A representation of the current situation in the world.

Initial State: The starting point of the agent.

Goal State: The desired outcome that the agent aims to reach.

Operators (Actions): Defined transformations that transition the agent from one 
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Operators (Actions): Defined transformations that transition the agent from one 

state to another.

Search Tree (or Graph): A structure where nodes represent states and edges 

represent actions.

Path Cost: A numerical value that quantifies the cost of reaching a state.
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Planning with State-Space Search

The most straightforward approach of planning algorithm, is state-space 
search

Forward state-space search (Progression)
Backward state-space search (Regression)

The descriptions of actions in a planning problem, and specify both 
preconditions and effects
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It is possible to search in both direction: either forward from the initial state 
or backward from the goal

We can also use the explicit action and goal representations, to derive 
effective heuristics automatically.
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Types of State-Space Search

Forward (Progression) Search:

Starts from the initial state and applies actions to move towards the goal 

state.

•Searches the state space by simulating actions one by one.
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•Searches the state space by simulating actions one by one.

•Used in algorithms like Breadth-First Search (BFS) and A Search*.

Example: A robot starting at (0,0) in a grid world, trying to reach (3,3).

21-3-2025



Backward (Regression) Search:

•Starts from the goal state and searches backwards to find an initial state that leads 
to it.
•Instead of applying actions, it tries to determine what states could lead to the goal.
•Efficient when there are fewer possible goal states than initial states.

Bidirectional Search:
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Bidirectional Search:
•Combines forward and backward search to meet in the middle, reducing search 
time.
•Common in large state spaces where searching in both directions speeds up the 
process.
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Problem formulation
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Contd…
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Contd…
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Regression
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Regression
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Regression
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Regression

19CSE303 / ARTIFICIAL INTELIGENCE/ S.SHARMILA,AP/EEE 17/2021-3-2025



Regression
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Regression
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