A few practical problems in real-world that are solved using DP. 

In all these problems there is dynamic decision making (actions to be taken sequentially) as events (system state) unfurl over time. The question is…..what is the optimal (best) decision under a given set of present and uncertain future state of the process/system. 

1)         Revenue Management: If you have a million dollars and want to invest in different types of investment (high, medium and low risk) with varying returns (interest rates change over time). Clearly at the end of every year you will have to reassess your strategies for investment and move your money between investments. The question is…. find the best way to do this in order to maximize your returns. Uncertainty: you do not know how the return is going to be for the next year for each investment

2)         There is a machine in your work shop. How do you plan its maintenance schedules? How do you decide when to stop, repair, overhaul, and schedule maintenance so that machine down time is minimized? Uncertainty: machine break downs occur randomly.

3)         Inventory control problems: You are the owner of a bakery. Time now is 10:00 PM. How are you going to decide how many bagels to bake tomorrow morning? You will have to minimize unsold bagel, ensure almost every customer who steps in gets whatever he/she wants. The problem is more complicated if you make more than 1 type of bagel. Uncertainty: demand

4)         There is an epidemic spreading and efforts are being taken to fight the disease. There are infected and susceptible persons in a city. The spread is random and there is a time lag between infection and time for the infection to manifest. There are a set of actions to take. How will you assess the state of the system and take optimal actions to prevent the spread? Uncertainty: You don’t even know all the possible system states and obviously no clue where the system is going to go from its present state.

5)         In a manufacturing plant, control of a process to yield the best quality is an obvious requirement. There are uncertainties in the process. How do you predict the error at the next instance of the process and take necessary control action? Uncertainty: Inherent process variations

6)         Control of a production process involving multiple stations and power plant operations. Inherent process variations

7)         Dynamic resource allocation. You are running a shuttle and taxi service. Demand form customers arrive randomly. Your vehicles are spread out in the city. How do you schedule your pick up and delivery (resources) dynamically, so that the waiting time of customer is minimized, taxi travels the minimum distance and saves fuel (takes the shortest path)? Demand uncertainty

8)         How does the electronic control unit in your car ensure the best mileage under varying conditions on speed, torque, acceleration? How is this dynamic control possible? Uncertainty: road conditions and driver actions

9)         A patient walks into a clinic. How to best design his/her diagnostics and arrive at the issue and possible course of action quickly and correctly? Example of medical decision making. uncertainty: incorrect diagnostic results and patients reaction to treatment.

10) HVAC system control
11) Missile control

12) Aircraft maneuvers in a prey-predator model
14) Electricity pricing and distribution  (PJM)
13) Google Maps 
