
G54AOR – Algorithm Design and Operations Research
MODULE FEEDBACK – Semester 1, session 2009-2010
Lecturer: Dr. Dario Landa Silva

This feedback corresponds to the OR part of the module which was assessed through a
combination of one piece of coursework (20%) and examination (30%).

GENERAL STATISTICS G54AOR

Students Enrolled: 43
Submitted Coursework: 42
Present in Examination: 41
Coursework Mark Average: 14.3 (out of 20 marks, i.e. average mark = 71.5)
Examination Mark Average: 15.7 (out of 30 marks, i.e. average mark = 52.3)

After combining the Algorithms Design and the Operations Research marks:

Overall Mark Average: 51.9
Distinction: 8 (18.6% of class)
Merit: 9 (20.9% of class)
Pass: 11 (25.6% of class)
Fail: 15 (34.9% of class)

Total: 43 (100 %)

Resits: 8 students took the resit examination and 5 of those passed the module.

FEEDBACK ON COURSEWORK

The coursework consisted on developing the optimisation models in Excel for two problems
from the book: Model building in mathematical programming, Williams, H.P. 4th ed. Wiley,
1999. In addition, students had the option to develop the optimisation model in the LINGO
language for one of the problems, this part was optional and carried 5 bonus marks.

In general, the class did well in the coursework but some were affected by marks reduction
due to late hand-in. Not considering the bonus question, the highest mark was 20 (full marks)
obtained by 3 students and the lowest (among those who handed-in coursework) was 4. The
bonus question was handed-in by 13 students and most obtained between 3 and 4 marks.

Question 1

A. The key point is to develop the spreadsheet model that corresponds to the mathematical
model given in the book (number of decision variables, constraints and calculation of
objective function should be as given in the formulation). However, it was known
(although not revealed to students) that the mathematical model in the book had some
mistakes so it was expected that students realised this and adapted their spreadsheet
model accordingly (most students spent considerable time on this and were expecting
help from the lecturer and hence further guidelines were provided for the coursework).
The model should provide the correct optimal solution to the given problem every time
the solver is executed. The different sections of the model should be clearly identified.
The spreadsheet should be neat, formatted and commented in such a way that it would
be easy for users to understand.

B. The explanation should cover the design of the worksheet, i.e. what parts of the model
correspond to parameters, decision variables, constraints, objective, etc. It is crucial that
the rationale for the model is clearly explained. The description should also give
instructions on using the model to solve the problem and interpret the results obtained.
Any relevant clarifications about the model should be explained and illustrated with
screenshots where appropriate. A clear subsection on sensitivity analysis is crucial in an



excellent answer. The overall rational of what is sensitivity analysis should be outlined.
Although, there are many aspects of the solution that can be further analysed with
sensitivity analysis, the answer should pick an example and explain how changing the
values of some parameters in the problem would allow the user to conduct a ‘what if’
analysis.

The overall average mark obtained in this question was 6.9 out of 10 marks.

Question 2

A. This was another optimisation problem so the feedback is similar to that given for
question 1 part A with the exception that here there was no mistake in the mathematical
model given in the book. Hence it was expected that the solution calculated by the model
was correct.

B. The feedback here is similar to that one provided for question 1 part B.

The overall average mark obtained in this question was 6.8 out of 10 marks.

Question 3

The LINGO environment was briefly illustrated in class with some very simple examples but its
coverage was not part of the module syllabus. Therefore, answering this bonus questions
mean that students had to study the LINGO language and modelling environment by
themselves. From the 13 student that answered this question, 1 obtained 5 marks, 4 obtained
4 marks and the rest obtained between 3.5 and 0.5 marks. In general, most made good
attempts but the LINGO models developed were not quite complete and correct with
compilation errors in some cases.

FEEDBACK ON EXAMINATION

The overall performance in the examination was just ok about half of the class obtaining a
pass mark in the OR part of the exam and the other half failing it. Out of 30 marks available in
the OR part of the exam, the maximum obtained was 28.5 and the minimum was 4.5.

Question by question, the key points that the correct solutions should include are given below.
A description of the most common issues provoking marks lost is given for each question. This
should help to understand the comments given in the marked exam scripts.

Question 4.A

The optimal solution should be X1=4.5 X2=7.5, Z=105. Then, to calculate maximum reduction
on availability, move constraint (1) in the graph or calculate the slack in constraint (1) given
the optimal solution.

– Not calculating reduced availability based on moving constraint line or calculating slack.
– Not realising that optimal solution is at the intersection of constraints (2) and (3).
– Providing only the plot of the graph with no analytical answer.
– Assuming that the model was IP when it was LP.
– Plotting an inaccurate, untidy or cluttered graph.

Question 4.B

The solution is to walk-through the algebraic Simplex method step by step to solve the
problem obtaining the optimal solution X1=3 X2=4, Z=17.

– Failing to detail the steps of the method in an organised and neat manner, identifying
each iteration, BF solutions, optimality test, entering and leaving basic variable, etc.

– Incorrect calculations or incorrect algebra in some of the steps, failing to obtain the
correct optimal solution.



Question 5.A

The correct LP model has 7 decision variables, 7 functional constraints and 7 non-negativity
constraints. The objective function is a sum product of each of the 7 decision variables by 200
(£40 x 5 days).

– Using the constants RSU, RTU, etc. (which indicate the number of employees for each day)
instead of different constants to indicate the number of employees working each of the 7
schedules.

– Some errors in the algebra used to express the constraints and objective function.

Question 5.C

Formulating the additional constraints involves the introduction of binary variables in two of
the cases.

– Many students failed to formulate the additional constraints correctly, most simply used
relations between RTU and RTH which is incorrect.

– Some expressed the 3rd additional restrictions as a sum of X1i + X2i + X3i = 3M which is
incorrect.

Question 6.A

The solution is a network with 3 phases, one for each product, and 4 states in the intermediate
phases, corresponding to the 4 different expenditures.

– Few cases in which the network was not labelled fully or not explained.
– Some missed to add the labels corresponding to the remaining budget in each state or

node of the network.

Question 6.B

The optimal solution should give a maximum sales increase of 28 and there are 2 alternative
paths in the network.

– The optimal solution found assigns 4m to one product, and then not considering that the
new solution sought should not assign 4m to any product.

– Not providing an explanation of the analysis carried out to identify the alternative
solution.

Question 6.C

The solution is to interpret the model correctly which only very few did even when this exercise
had been suggested in class. The key is to be able to interpret the expression (1) which
constraints the number of edges between two adjacent nodes.


