Final exam DP

1) Solve problem 4 page 1046 of Winston’s book as an average reward MDP using value iteration only. You do not have to solve parts a to d.
2) A custodian of an inventory system for a store counts the number of items on hand at the end of each week and places an order for additional items. Orders can be made only on Friday night and they arrive early on the following Monday morning (Store is closed on SAT and SUN). 
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Selling price = $ 650 per item. If a customer asks for an item after all the inventory has been sold then the store manager will purchase the item from a competitor for $700 and sell it to the customer for $650, thus taking a loss but maintaining good will. The inventory cost is affected by a discount factor of 0.9. 
a) Set up the cost and TPM for this sales problem. Solve the MDP using value iteration to minimize the total discounted cost. 

b) If there is a holding cost = $ 30 per item for the inventory that is not sold by Friday evening, then what is the new ordering policy.
3)  Solve problem 5 page 1046 using policy iteration and value iteration only. You do not have to solve parts b and c. 

4) Solve Prob 9 page 1049 of Winston’s book using value iteration only.

5) Consider the following discrete time queueing system. One, two, or three customers arrive to a system at the beginning of each day with probabilities 0.25, 0.6, and 0.15 respectively. The system can hold at most 5 customers and any customer in excess of 5 will leave immediately (never to return). That is, if a system has 4 customers and if two arrives, then only 1 will join the system and the other will leave immediately. At the start of the day, after the arrival of customers, a decision has to be made whether   1 or 2 workers must be hired to serve the customers. If one worker is used then there is 50% chance that 1 customer will be served in that day and 50% chance that 2 customers will be served in that day. If there is exactly 1 customer and there is 1 worker then there is a 100% chance that the customer will be served. If two workers are used then 60% chance that 2 customers will be served in that day, 30% chance that 3 customers will be served in that day, and 10% chance that 4 customers will be served in that day. If there are exactly 2 customers and there are 2 workers then there is a 100% chance that the two customers will be served. Similar numbers must be worked out for exactly 3 customers. (Hint: This problem is not 1 worker serving 1 customer at a time and in a sequence one after another, a worker team (of 1 or 2 members) works with all customers at the same time) Each worker used costs $75 per day. At the end of the day, any customers that must wait until next day will cost the system $30. Use MDP with average cost criteria to determine how many workers to hire at the beginning of each day so the over cost is minimized. Use value iteration.
