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Explanation of the Above Concepts in Relation to Reinforcement 

Learning and the Associated Equations 

This section provides a clear understanding of how the previously introduced concepts — 

such as the agent–environment interaction, states, actions, and rewards — form the 

foundation of Reinforcement Learning (RL). It also explains how these components are 

mathematically represented through the related equations that describe the agent’s learning 

objective and behavior within the Markov Decision Process (MDP) framework. 

 

1. Multi-Armed Bandit Problem(Exploration vs Exploitation) 

Casino slot machines have a playful nickname - "one-armed bandit" - because of the single 

lever it has and our tendency to lose money when we play them. They also inspire the creativity 

of researchers. 

 

Source: https://surl.li/fnitaf   

Multi-Armed Bandit Problem  

 Meaning: 
o A generalization of a slot machine (―one-armed bandit‖) to multiple levers, 

each with different, unknown payout probabilities. 

 Goal: 
o Decide which lever to pull at each step to maximize total reward over time. 

 Challenge: 
o You don’t know which lever pays best without trying them. 

o Each pull gives limited information → must balance learning and earning. 

 Core Dilemma – Exploration vs. Exploitation: 
o Exploration: Try different levers to discover payoffs. 

o Exploitation: Choose the lever that seems best so far. 

o Too much exploration = wasted pulls; too little = missed better rewards. 

https://surl.li/fnitaf
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 Historical Note: 
o Originated during World War II in sequential decision research. 

o Considered so hard that scientists joked about dropping it over Germany to 

distract enemy researchers. 

 Modern Importance: 
o Still a major research area (e.g., many papers at NIPS 2015). 

o Foundation of Reinforcement Learning (RL) — learning by trial and error, 

not labeled data. 

 Key Focus in RL: 
o Addresses the exploration–exploitation trade-off — how to divide effort 

between discovering new options and maximizing known rewards. 

 Applications: 
o Online ads, A/B testing, recommendation systems, and clinical trials. 
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2. Finite Markov Decision Process(MDP) 
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Source: The Agent-Environment interaction process in an MDP (Adapted from Sutton and Barto Fig 3.1) 
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Source : A robot arm with force and torque sensors forms an MDP where sensor readings 

represent the state, and actions control the arm’s movement to accomplish tasks like 

grasping an object. (Adapted from the Reach Robotics Blog.) 
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MDP  
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3. Dynamic Programming(DP) in RL 

 

 


