ISE 230 Assignment Sheet  -  (preliminary - subject to change)                                              Fall 2008


-----> Important Note: Please see bottom of this document for HW problem details. <-----

	Classes
	Date
	Material Covered/Reading Due
	Topics/Handouts/Notes
	Assignments Due

	1 & 2
	W 8/27
	Chapters 1, 2 & 3:

Intro to Model Building

Basic Linear Algebra**

Intro to Linear Programming 
	Green Sheet 

Getting Started

Student Background Sheet

Winston CD Install Notes

Assignment Sheet
	- Send email to class account verifying prerequisites

- Get Winston book (4th ed. - with S/W CD)

- Purchase Microsoft Office?

	3 & 4
	W 9/03
	Chapter 4: Simplex Algorithm

Skip 4.11 & 4.16, and most of 4.12 (not responsible for Big-M method)


	See Homework Notes below for homework details.


	HW01: 2.3-3,2.5-2,3.2-3, 3RP-8,3RP-9,3RP-18

	5 & 6
	W 9/10
	Sections 4.13 & 4.17: 2-Phase Method (read the first 2 pages of 4.12 before reading 4.13),

Using Excel Solver for LP Problems

Chapter 5: Sensitivity Analysis
	2-Phase Example

LINDO Example ch5slides.ltx
	HW02: 4.4-1,4.5-1,4.8-1, 4RP-17,3.5-1,3.8-1

	7 & 8
	W 9/17
	Sections 6.2, 6.5-6.10 & 7.1-7.2:

Sensitivity Analysis & Duality

Transportation Problem bfs

(skip Vogel's Method)
	LINDO Dual Example ch5sldual.ltx

Quiz 1: includes material covered through last week except for Chapter 5
	HW03: 4.7-2,4.13-1*,  4.14-2,4.17-2,5.2-3,

5.3-3.

(*4.12-1 using 2-phase) 

	9 & 10
	W 9/24
	Chapter 7.3-7.6 & 8.1-8.2:

Assignment/Transshipment Problems

Shortest Path Problem
	2x2primal&dual

LINGO Sample Solutions

Case Study Instructions

Case Study 1 Data
	Choose Case Study Teams

HW04: 6.2-1,6.5-1 thru 3, 7.1-1 bfs,7.1-1 LP solution, 7.1-7

	11 & 12
	W 10/01
	Sections 8.3-8.4: Max Flow Problems, CPM/PERT

Chapter 4, Appendix B and C: LINGO

Study LINGO Sample Solutions Document


	Max Flow Algorithm Slide

PERT Probability Calculations

Normal Distribution Table
	Start Case Study 1

HW05: 7.1-1 solution, 7.4-2&4,7.5-8,7.6-1,

7RP-7,8.2-2

	13 & 14
	W 10/08
	Sections 8.5-8.6: Network Models

Section 14.1-14.3: Game Theory, 

LP Zero-Sum Game Formulation
	
	HW06: TP simplex question,8.3-1,8.4-4, 3.10-1

	15 & 16
	W 10/15
	Section 9.1: Integer Programming Introduction


	Quiz 2: includes material covered through last week
	HW07: 8.5-4,8RP-5,14RP-1, 14.2-1

	17 & 18
	W 10/22
	Sections 9.1-9.2: IP Formulation


	
	No HW due. Work on Case Study.

	19 & 20
	W 10/29
	Sections 9.3-9.5: IP Solution & Branch & Bound Technique

Chapter 12: Review of Calculus & Probability**
	Case Study 1 Presentations
	Case Study 1 Due

HW08: 14.3-1,9.2-1,9.2-3



	21 & 22
	W 11/05
	Sections 9.6-9.7: More B & B

Section 13.1,13.4: Decision Theory

Sections 17.1-17.2: Markov Chains
	Case Study 2 Write-up
	Start Case Study 2

HW09: 9.2-9&10&11,9.2-8, 9.3-4,9.5-2,9RP-26

	23 & 24
	W 11/12
	Chapter 17:

Sections 17.3-17.6: Markov Chains
	Quiz 3: includes material covered through last week except Markov Chains
	HW10: 9RP-27,13RP-1, 13.4-1,13.4-9,17.2-2

	25 & 26
	W 11/19
	Chapter 20:

Sections 20.1-20.2: Queuing Theory
	
	HW11: 17.3-1,17.4-3, 17.5-7,17.6-1,17RP-2

	
	W 11/26
	No Class (Thanksgiving)
	
	HW12: 20.2-1,20.2-2, 20.2-4

	27 & 28
	W 12/03
	Chapter 20:

Sections 20.3-20.8 Queuing Theory
	
	

	29 & 30
	W 12/10
	Finish Queuing Theory

Discuss Case Study 2
	Case Study 2 Presentations

HW13 is highly recommended but will not be collected!
	Case Study 2 Due

HW13: 20.3-2,20.4-1, 20.4-3,20.5-1,20.6-1, 20.8-4

	
	W 12/17
	
	
	Final Exam 5:15-7:30pm




** Students are expected to know the material in Chapter 2: Basic Linear Algebra, and Chapter 12: Review of Calculus & Probability, as prerequisites for ISE 230.

-----------------------------------------------------------------------------------------------------------------------

Homework Notes:

-----------------------------------------------------------------------------------------------------------------------

- Please include (1) your name, (2) the homework number, and (3) the date submitted, at the top of each homework. 

- Clearly mark and highlight the problem number (e.g., 2.3-3) and the part number for multiple part problems for each problem attempted. Be sure that the problem number is not covered by a staple or a clip.

- Always put problems in the order assigned on the Assignment Sheet.

- Please turn in your homework at the beginning of class on the date due. Very little credit will be given for homeworks turned in late.

- Show your work. Homeworks that just include the answers will be marked incorrect.

- If a problem says formulate, you don't have to solve it.

- Foe each homework set, always check the notes below for homework problem clarification and to see if additional work is required.

-----

-----------------------------------------------------------------------------------------------------------------------

Reading Assignment for Classes 1 & 2:

-----------------------------------------------------------------------------------------------------------------------

Chapters 1, 2, & 3: Intro to Model Building, Basic Linear Algebra, Intro to Linear Programming.

-----------------------------------------------------------------------------------------------------------------------

Homework #01 due at Classes 3 & 4, Wednesday 9/03/08:

-----------------------------------------------------------------------------------------------------------------------

1. 2.3-3 p32.

2. 2.5-2 p41 (a) Solve by hand. b. Use Excel to calculate the inverse. c. Use Excel matrix multiplication to multiply the matrix by its inverse. (Instructions for parts b and c can be found in Chapter 2). (12 pts)

3. 3.2-3 p63. (12 pts)

4. 3RP-8 p114. For extra credit, use LINDO or LINGO to solve this problem after formulating. (8 + 4EC pts)

5. 3RP-9 p114. Formulate only. Hint: Determine the number of units of process 1 and process 2 to use, and the number of model hours to hire for CKC to maximize profits.

6. 3RP-18 p115. Formulate only.

-----

Reading Assignment for Classes 3 & 4:

Chapter 4: Simplex Algorithm (skip 4.12 and 4.16; 4.13 and 4.17 will be covered next time).

-----------------------------------------------------------------------------------------------------------------------

Homework #02 due Wednesday 9/10/08:

-----------------------------------------------------------------------------------------------------------------------

1. 4.4-1, p139.

2. 4.5-1, p149.

3. 4.8-1, p158.

4. 4RP-17, p214.

5. 3.5-1, p75. Find the optimal solution using LINDO or LINGO (although it's not realistic, you may assume that a non-integer number of workers can be hired). Show the optimal values of the variables and of Z. (12 points)

6. 3.8-1, p92.

-----

Reading Assignment for Classes 5 & 6, Wednesday 9/10/08:

Sections 4.13 & 4.17: 2-Phase Method (read the first 2 pages of 4.12 before reading 4.13), Using Excel Solver for LP Problems

Chapter 5: Sensitivity Analysis

-----------------------------------------------------------------------------------------------------------------------

Homework #03 due Wednesday 9/17/08:

-----------------------------------------------------------------------------------------------------------------------

Note: Use whichever method you choose for minimization problems.

1. 4.7-2 p154.

2. 4.13-1 p184. Solve only 4.12-1 p178 using the 2-phase method.

3. 4.14-2 p189.

4. 4.17-2 p210. Solve in Excel, then print out and submit a screen shot of the optimal solution. Specify the optimal solution in the language of the original problem.

5. 5.2-3 p243. Show the calculations and give the reason for each of your answers. (Note: Don't forget parts f, g, and h). (16 points)

6. 5. 5.3-3 p248. (4 points)

-----

Important: Quiz 1 is Wednesday 9/17/08. Includes material that we covered through last week, excluding Chapter 5.

Reading Assignment for Classes 7 & 8, Wednesday 9/17/08:

Sections 6.2, 6.5-6.10: Sensitivity Analysis & Duality. Sections 7.1-7.2: Transportation Problem bfs.

-----------------------------------------------------------------------------------------------------------------------

Wednesday 9/17/08: Choose Case Study Teams

Please choose partners for case study 1 right away. As soon as all teams have been determined, I'll send you the case study to begin working on. Teams will be 3 persons or possibly 2 persons if that works better. Please submit your team members to me by email as soon as possible. Unless something goes wrong, we will use the same teams for case study 2 later in the semester.

-----------------------------------------------------------------------------------------------------------------------

Homework #04 due Wednesday 9/24/08:

-----------------------------------------------------------------------------------------------------------------------

1. 6.2-1 p274. Be sure to show all of your calculations. Hint 1: Use B-1 and related formulas to find the final tableau, including (1) all coefficients in row 0, including the rhs, (2) the x1, x2, s1 and s2 columns, and the rhs column of the constraints. Hint 2: You can check your answers.

2. 6.5-1, 2 & 3 p301. (15 points)

3. 7.1-1 p371. 3 parts: (a) Use the northwest corner method to find an initial bfs. (b) Use the minimum-cost method to find an initial bfs. For each of the part, so I can understand your method, show the order ((1), (2), (3), ...) in which you assign each value. Calculate the overall cost for both starting solutions. (12 points)

4. 7.1-1 p371. Formulate 7.1-1 as a linear programming problem, solve it using LINDO, and then write the optimal solution in the tabular form of a transportation problem. Also include the overall cost for the optimal solution.

5. 7.1-7 p372. Formulate. Modify the min cost method to work for a maximization problem (state what you changed in the min cost method), and find a basic feasible solution to this problem. What is the total revenue of your bfs?

Also, if you have time, please look at output of the Primal-Dual LINDO code (ch5slides.ltx and ch5sldual.ltx) on the web site, and try to understand the different relationships between the primal and dual problems. We'll discuss it in class.

-----

Reading Assignment for Classes 9 & 10, Wednesday 9/24/08:

Chapter 7.3-7.6 & 8.1-8.2: Assignment/Transshipment Problems, Network Models

-----------------------------------------------------------------------------------------------------------------------

Homework #05 due Wednesday 10/01/08:

-----------------------------------------------------------------------------------------------------------------------

Choose a partner for Case Studies and submit names by email.

1. 7.1-1 p371. Starting with the northwest corner bsf to the previous problem, use the transportation simplex method to find the optimal solution. Show your work for all iterations, including the ui and vj values, loop, etc.

2. 7.4-2&4 p392. Transportation problem sensitivity analysis. 

3. 7.5-8 p400. Formulate this problem as an assignment problem and write it as an LP problem and solve it using LINDO. For extra credit, solve it using LINGO instead of LINDO. (8+4EC points)

4. 7.6-1 p403. Transshipment problem.

5. 7RP-7 p408.

6. 8.2-2 p418. Use Dijkstra's algorithm to find the shortest path. For each step, show the list of labels and mark the permanent labels in the list with asterisks (*). What is the shortest path and distance to each of the other nodes in the problem?

-----

Reading Assignment for Classes 11 & 12, Wednesday 10/01/08:

Sections 8.3-8.4: Max Flow Problems, CPM/PERT, Chapter 4, Appendix B and C: LINGO, Study LINGO Sample Solutions Document

-----------------------------------------------------------------------------------------------------------------------

Homework #06 due Wednesday 10/08/08:

-----------------------------------------------------------------------------------------------------------------------

1. Suppose we just completed an iteration of the transportation-problem simplex method. Suppose xkl was the entering variable and xij was the leaving variable. Now we re-compute the ui's and vj's for the next iteration. What will be the value of ui + vj - cij when we price out the variable (xij) that just left the basis (cell (i,j))? Explain why.

2. 8.3-1 p429. Use either the algorithm covered in class or the Ford-Fulkerson algorithm to find the max flow. Draw the network and show the maximum flow. After formulating the LP problem, solve it using LINDO. Find and draw the cut whose capacity equals the maximum flow.

3. 8.4-4 p447. After formulating part (d), use LINDO to solve this problem and show that the critical path you found in part (b) is correct. For extra credit, solve for the critical path in LINGO as well as in LINDO (16 points).

4. 3.10-1 p104. After formulating the LP problem, solve in LINDO. Write down the optimal solution from your computer output.

-----

Reading Assignment for Classes 13 & 14, Wednesday 10/08/08: 

Sections 8.5-8.6: Network Models, Sections 14.1-14.3: Game Theory, LP Zero-Sum Game Formulation

-----------------------------------------------------------------------------------------------------------------------

Homework #07 due Wednesday 10/15/08:

-----------------------------------------------------------------------------------------------------------------------

1. 8.5-4 p455. Formulate part (a) as a MCNF problem and solve using LINGO. Specify the optimal solution and total cost from the LINGO solution. For part (b), just show how the network would change; don't resolve the problem.

2. 8RP-5 p473. Minimal spanning tree problem. Please ignore the arrows and treat this as an undirected network.

3. 14RP-1 p844.

4. 14.2-1 p815.

-----

Important: Quiz 2 is Wednesday 10/15/08. Includes material that we covered through the class on 10/07/08.

Reading Assignment for Classes 15 & 16, Wednesday 10/15/08: 

Section 9.1: Integer Programming Introduction

-----------------------------------------------------------------------------------------------------------------------

No homework due Wednesday 10/22/08:

-----------------------------------------------------------------------------------------------------------------------

Work on case study.

-----

Reading Assignment for Classes 17 & 18, Wednesday 10/22/08: 

Sections 9.1-9.2: IP Formulation

-----------------------------------------------------------------------------------------------------------------------

Homework #08 due Wednesday 10/29/08:

-----------------------------------------------------------------------------------------------------------------------

1. 14.3-1 p826. Formulate. Find the gunner's optimal strategy using LINGO. Find the soldier's optimal strategy using LINDO. Verify that the value of the game is the same in both cases. Specify the optimal solution for both players. (16 points)
2. 9.2-1 p502. Formulate. Solve using either LINGO, LINDO or Excel and specify the optimal starting lineup. (12 points)
3. 9.2-3 p502. Formulate. Solve using either LINGO, LINDO or Excel and specify the optimal production amounts.

(By specify, I mean describe the optimal solution in the terminology of the problem formulation). 

-----

Important: Case Study 1 and the case study 1 presentations are also due on Wednesday 10/29/08

-----

Reading Assignment for Classes 19 & 20, Wednesday 10/29/08: 

Sections 9.3-9.5: IP Solution & Branch & Bound Technique, Chapter 12: Review of Calculus & Probability

-----------------------------------------------------------------------------------------------------------------------

Homework #09 due Wednesday 11/05/08:

-----------------------------------------------------------------------------------------------------------------------

1. 9.2-9, 9.2-10 and 9.2-11 p503. For 9.2-9, use 3, 5, 8, and 13 as the possible values for x (rather than 1, 2, 3, and 4). No answer in back of book for 9.2-9. (18 points)

2. 9.2-8 p503. The data for this modified problem is given at the top of page 496. Solve using either LINGO, LINDO or Excel. Specify the optimal ad placement with this new data and verify that your solution generates the correct z value. No answer in back of book for this problem. Orlin's technique (slides 9A-26 to 9A-28) is recommended for this problem, but the book's technique can be used if you want).
3. 9.3-4 p522. Show all nodes in your branch and bound tree and the value of z, x1 and x2 for each. (Use either LINDO, LINGO or Excel to solve the LP at each node, but do not turn in the computer output). Number each node (subproblem). Show the branching condition and specify the reason that any subtrees are fathomed.

4. 9.5-2 p526. Show all nodes in your branch and bound tree and the value of z for each. Number each node (subproblem). Show the branching condition and specify the reason that any subtrees are fathomed.

5. 9RP-26 p556. Solve using either LINGO, LINDO or Excel. Specify the optimal solution using the terminology of the problem.

-----

Reading Assignment for Classes 21 & 22, Wednesday 11/05/08: 

Sections 9.6-9.7: More B & B, Section 13.1,13.4: Decision Theory, Sections 17.1-17.2: Markov Chains
-----------------------------------------------------------------------------------------------------------------------

Homework #10 due Wednesday 11/12/08:

-----------------------------------------------------------------------------------------------------------------------

1. 9RP-27 p556. Milk delivery. Solve using either LINGO, LINDO or Excel. Specify the optimal solution using the terminology of the problem.

2. 13RP-1 p798. Investment decision theory problem.

3. 13.4-1 p764. Oil exploration decision tree.

4. 13.4-9 p766. Chess match decision tree.

5. 17.2-2 p927. Inventory Markov chain.

-----

Important: Quiz 3 is Wednesday 11/12/08. Includes material that we covered through the class on 11/05/08, except for Markov Chains.

Reading Assignment for Classes 23 & 24, Wednesday 11/12/08: 

Sections 17.3-17.6: Markov Chains
-----------------------------------------------------------------------------------------------------------------------

Homework #11 due Wednesday 11/19/08:

-----------------------------------------------------------------------------------------------------------------------

1. 17.3-1 p931. Population migration Markov chain. Use matrix multiplication in Excel to find the long-run population percentages.

2. 17.4-3 p934. Classification of states in a Markov chain.

3. 17.5-7 p940. Stock price steady state probabilities. It is not necessary to calculate the mean first passage times. Calculate the steady state probabilities by hand and not by matrix multiplication.

4. 17.6-1 p947. Markov chain for college student graduation progress. Please show your calculations. It's probably easiest to use Excel to solve this problem.

5. 17RP-2 p957. Auto warrantee Markov chain. Please show your calculations.

Reading Assignment for Classes 25 & 26, Wednesday 11/19/08: 

Chapter 20: Sections 20.1-20.2: Queuing Theory
-----------------------------------------------------------------------------------------------------------------------

Homework #12 due Wednesday 12/03/08:

-----------------------------------------------------------------------------------------------------------------------

1. 20.2-1 p1062. M/M/7/FCFS/8/( queuing system.

2. 20.2-2 p1062. Average time waiting for a bus. What is the average time between buses? Is the average time waiting for a bus equal to half of the average time between buses? Hint: Uses waiting time paradox.

3. 20.2-4 p1063. Probability calculations for bus arrivals.

-----

Reading Assignment for Classes 27 & 28, Wednesday 12/03/08: 

Chapter 20: Sections 20.3-20.8 Queuing Theory
After Thanksgiving, there are only two classes left! Be sure to work on Case Study 2 which is due at the last class period.

-----------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------

Homework #13 is highly recommended but will not be collected:

-----------------------------------------------------------------------------------------------------------------------

1. 20.3-2 p1072. Birth-death model for light bulb replacement. Hints: (1) Let the state be the number of working bulbs. (2) If two bulbs are working, the failure rate is twice that of a single bulb. Similarly with the replacement rate if two bulbs are burned out and being replaced.

2. 20.4-1 p1081. Airline passenger security check.

3. 20.4-3 p1082. What happens if both arrival and service rates are doubled?

4. 20.5-1 p1085. A service facility. Please add part c: What is the average waiting time in line before a customer enters service? 

5. 20.6-1 p1094. Supermarket checkout registers.

6. 20.8-4 p1098. Queuing system with Erlang-distributed service times.

-----

Case Study 2 and the case study presentations are due at Classes 29 & 30, Wednesday 12/10/08: 

Good luck on the final exam! 

-----------------------------------------------------------------------------------------------------------------------

Steve Kennedy                                                                                                   Page 1

