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IE375 Fall 2020 Exercise Set # III 

 

1) Question from Chapter 4 of your text-book, 7th Edition, p. 245 – Problem 45 (6th 

Edition, p. 243 – Problem 45) 

Note that this problem is a “sort of real-sized” problem in the sense that you deal with a lot 

of items simultaneously. We recommend that you use a computerized tool (a spreadsheet or 

any programming language) to solve the problem.  
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2) Lenovo uses two different types of processors for its laptops: single-core and dual-core. Lenovo 

sources these processors from three different suppliers. Demands for processors, purchase costs, 

and fixed ordering costs are as follows:  

Processor type Demand (units/day) Purchase cost ($/unit) Fixed ordering cost ($) 

Single-core 500 80 10000 

Dual-core 1000 100 12000 

The inventory holding cost per unit per year is assumed to be 20% of the unit purchase cost for all 

processor types. Assume 365 days in a year.  

(a) Answer the following  

i. What is the optimal order quantity for each processor type?  

ii. What is the optimal total annual cost (inventory holding costs plus purchase costs 

plus fixed ordering costs) for each processor type?  

(b) Supplier of the dual-core processor makes the following offer: Lenovo can order 

both processor types for a fixed ordering cost of 12000, of course if both processors are 

ordered at the same time. However, purchase cost per unit for the single-core processor will 

increase to 81$/unit.  

i. What is the optimal order quantity for each processor type?  

ii. What is the optimal total annual cost in this case? 

iii. Do you think that Lenovo should accept this offer? 

 

3) Consider the extension of EOQ which allowed for backorders. As an additional parameter to 

the lot-size, Q, we solve for b, where b is defined as the maximum number of backorders 

allowed. We also define p as the cost of backorders/unit/unit time. With the purchase cost 

per year being equal to a constant, we exclude that from the objective function. 

a) Formulate the problem by writing the average total costs (see lecture notes)  

b) One can take the partial derivative of the average total cost function with respect to Q and b; 

equate these derivatives to 0 (first-order conditions for optimality; obtain two equations to 

solve for unknowns and obtain the following result, (as given in the lecture notes) 

b*={h/(p+h)}Q* and Q*={(2K/h)*[(p+h)/p]}1/2 

Using these results, plug those into the average total cost function you have formulated in 

Part a) and show that it is always less than the average total cost function obtained by EOQ 

with no backorders  

Recall: Average Total Cost (EOQ with no backorders) = {2Kh}1/2 

 

4) Question from Chapter 4 of your text-book, 7th Edition, p. 208 – Problem 4 (6th Edition, p. 208 

– Problem 4) 

5) Question from Chapter 4 of your text-book, 7th Edition, p. 208 – Problem 7 (6th Edition, p. 208 

– Problem 7) 

6) Question from Chapter 4 of your text-book, 7th Edition, p. 216 – Problem 10 (6th Edition, p. 

216 – Problem 10) 

7) Question from Chapter 4 of your text-book, 7th Edition, p. 219 – Problem 19 (6th Edition, p. 

219 – Problem 19) 

8) Question from Chapter 4 of your text-book, 7th Edition, p. 245 – Problem 44 (6th Edition, p. 

243 – Problem 44) 

 


