1. 

(a) Consider 6 jobs having the processing times pj, the due-dates dj  and the weights wj of the jobs j=1, ..., 6, given in the table:

	Jobs
	1
	2
	3
	4
	5
	6

	pj
	3
	2
	4
	1
	5
	1

	dj
	5
	7
	12
	18
	6
	7

	wj
	2
	3
	5
	3
	1
	3


Calculate the total weighted completion time, the maximum lateness, and the total weighted tardiness of the following schedule: 4, 2, 6, 3, 1, 5 .


(15)

(b) Explain the meaning of the terms: flow shop, open shop and job shop.

(6)

(c) Which notation would you use for a single machine system with job j entering the system at its release date rj. Preemptions are allowed. The objective to be minimised is the sum of the weighted completion times. 





(4)

2. Consider the instance P2 | prmu | (wjTj  with the five jobs whose processing times pj, the due-dates dj  and the weights wj , j=1, ..., 4, are given in the table:

	Jobs
	1
	2
	3
	4

	pj
	13
	9
	10
	8

	dj
	6
	18
	11
	13

	wj
	2
	4
	5
	4


Apply the Genetic Algorithm to the instance. Start with the population of the three sequences 3 2 4 1, 1 2 3 4 , and 4 3 1 2.

Choose as the neighborhood all schedules that can be obtained through adjacent pairwise interchanges. Select the best schedule and two neighbours from its neighbourhood. Replace the two worst schedules with the new ones. Perform two iterations.
(25)
3. (a) Give a three room schedule for the instance below:



(19)

	Class
	A
	B
	C
	D
	E
	F
	G

	Periods
	(1, 6, 7)
	(2, 4, 5)
	(3, 5, 8, 9)
	(1, 2)
	(3, 6)
	(7, 8)
	(4, 9)


(b) Describe briefly three possible approaches to solving university timetabling problems. 
 









(6)

4. (a) Find all optimal sequences for the scheduling problem 1 | chain | (wjCj . The processing times pj, and the weights wj of the jobs j=1, ..., 7, are given in the table:

	jobs
	1
	2
	3
	4
	5
	6
	7

	wj
	0
	18
	12
	8
	8
	17
	16

	pj
	3
	6
	6
	5
	4
	8
	9


The jobs are subject to precedence constraints that take the form of chains:

1 ( 2 

3 ( 4 ( 5

6 ( 7












(25)
5. Consider a flow shop problem with five jobs on four machines under the given sequence 1, ..., 5. The processing times pij  of jobs i j=1, ..., 5 on machines  j=1, ... ,4 are given in the table:

	jobs
	1
	2
	3
	4
	5

	p1j
	5
	5
	3
	6
	3

	p2j
	4
	4
	2
	4
	4

	p3j
	4
	4
	3
	4
	1

	p4j
	3
	6
	3
	2
	5


Find the critical path and compute the makespan under the given sequence.
(22)

(b) Explain the meaning of critical paths.





(3)

6.

(a) List the main modules of a scheduling system.




(3)

(b) List the advantages of a generic and of an application-specific systems for
scheduling. 









(10)

(c) Describe briefly the four different means of representing schedules: the Ghant chart, the dispatch list, the capacity buckets and the throughput diagram.


(12)
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