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Question 1
Solution 
a).  Makespan  is 18 days.
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 b) : Machine idle times are : A - 9 hours, B - 8 hours, C - 7 hours
	Machine
	Working Hours 
	Idle Hours 

	A
	9
	9

	B
	10
	8

	C
	11
	7



c)
Solution
Job completion is well before due dates.
	Job 
	Work center/Machine Hour
	Due date
	Delivery  (Hours)

	1
	A/3 ,  B/2,  C/2
	3
	9

	2
	C/2  A/4
	2
	7

	3
	B/6, A/1, C/3
	4
	18

	4
	C/4, A/1, B/2
	3
	14



d). 
Solution 
Idle times are as follows.
	Job 
	Worker center/Machine Hours
	Due  Date 
	Delivery  (Hours)
	Waiting Time

	1
	A/3 , B/2 ,C/2
	3
	9
	0

	2
	C/2, A/4 
	2
	7
	0

	3
	B/6 ,A/1,C/3 
	4
	18
	6

	4
	C/4,A/1,B/2
	3
	14
	5



e).
Solution 
 Better priority schedule: 3-1-2-4 with timespan - 14 hours.
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The idle time can be calculated using the finish time for each job - sum of machine hours -sum of changeover time
The above shows a efficient sequencing and changing this wont make a difference to makespan.

Question 2
a).  Draw a network for this project. 

Solution 
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b). 
Solution 
Earliest Start (ES) = the earliest time when the activity can begin
Earliest Finish (EF) = ES + Activity Duration
Latest Finish (LF) = the latest time by when the activity can be finished without changing the project completion duration
Latest Start (LS) = LF - Activity Duration
Slack = LS-ES = LF-EF
Computing using the above gives us the below
Make a forward pass and a backward pass to determine ES, LS, and LF.
Activity Time            ES      EF        LS       LF     Slack
A	       3		0	3	0	3	0
B	       2		3	5	3	5	0
C	       5		0	5	0	5	0
D	       2		5	7	5	7	0
E	       4		3	7	3	7	0
F	       6		5	11	6	12	1
G	       5		7	12	7	12	0

(c) 
Solution 
Network Paths and their duration are -
AEG --> 3+4+5 = 12
ABDG --> 3+2+2+5 = 12
ABF --> 3+2+6 = 11
CDG --> 5+2+5 = 12
CF --> 5+6 = 11
Hence, critical path is the path with longest duration
Critical Paths are A-E-G, A-B-D-G, C-D-G
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