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Part 1 
a) Precedence table
	Activity  number
	Activity description
	Time for activity (weeks)
	Total cost (€)
	Precedence

	A
	Approval
	-
	-
	-

	B 
	Build Prototype
	2
	3200
	A

	C
	Test Prototype 
	3
	4800
	B

	D
	Source-purchase Parts
	2
	1600
	B

	E
	Final Build
	4
	6400
	C,D

	F
	Canvass Customers
	6
	10800
	B

	G
	Final testing 
	2
	5200
	E

	H
	Customer demonstration
	2
	6800
	F,G

	I
	Completion
	-
	-
	H
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A, B, C, E, G, H, I   the critical path takes (2+3+4+2+2=13 weeks) 
c) Float time	
Float time = Critical path – Second longest sequence of activities 
The second longest sequence of activities is A, B, D, E, G, H, I which takes (2+2+4+2+2=12 weeks)
Float time is 13-12=1 week.
d)  Table showing allocation of labor resources and total labor cost
	Activity
	Time in weeks
	Cost (time × cost of  unit)  (€) 
	Totals in (€)

	A
	-
	-
	-

	B
	2
	1600 × 2
	3200

	C
	3
	1600 × 3
	4800

	E
	4
	1600 × 4
	8000

	G
	2
	(1600 × 2) + (1000×2)
	5200

	H
	2
	(2400 × 2) + (1000 × 2)
	6800

	I
	-
	-
	-

	Total
	13
	
	28800


For one week = (28000 ÷ 13) €
                      =2153.85€
Part 2 
                       a)
	Activity number
	Activity description
	Time for activity (weeks)
	Total cost (€)
	Precedence

	A
	Approval
	-
	-
	-

	D
	Source-purchase parts
	2
	1600
	A

	B
	Build prototype
	2
	3200
	A

	C
	Test prototype 
	3
	5400
	B     

	E
	Final Build
	2
	3200
	C,D

	F
	Canvass customers
	6
	10800
	B

	G
	Final testing 
	2
	5600
	E

	H
	Customer demonstration
	2
	6800
	F,G

	I
	Completion
	-
	-
	H
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A, B, F, G, E, H, I critical path takes (2+6+2+2+2=14 weeks)
		c) Comment on changes to float times		
Float time = Critical path – Second longest sequence of activities 
The second longest sequence of activities is A, B, C, E, H, I which takes (2+3+2+2=9weeks)
Float time is 14-9=5 weeks.
By starting to purchase parts immediately after project approval, the float time increases by four weeks. This means that sourcing parts can be delayed by at most for weeks without changing project completion time or affecting subsequent tasks. 
		d) The revised labor cost.			
	Activity
	Time in weeks
	Cost (time × cost of  unit)  (€) 
	Totals in (€)

	A
	-
	-
	-

	B
	2
	1600 × 2
	3200

	F
	6
	1800 × 6
	10800

	G
	2
	(1600 × 2) + (1000 × 2)
	6200

	E
	2
	(1600 × 4)
	6400

	H
	2
	(2400 × 2) + (1000 × 2)
	6800

	I
	-
	-
	-

	Total
	14
	
	33400


For one week = (28000 ÷ 14) €
                      =2385.71€
Part 3
According to Levy et al. (1963), the critical path method (CPM) illustrates the various activities involved in a project and shows how they relate to each other. While in the past people had to manually draw the CPM, currently we can use computer programs to create the CPM. The time required for project completion can best be shortened if experts can effectively shorten activities along the critical path. Since only one-tenth of the activities in large jobs matter, project managers use the CPM to shorten at least one critical activity so they can finish the entire project earlier. However, this increases the chances of shifting the critical path to non-critical jobs. Many characteristics qualify a project for analysis using the CPM. First, the project comprises of different activities that should be done to complete the project. Second, the jobs are sequential thus they are performed successively. Third, the activities can be started and stopped without affecting each other, following a specific order. 
[bookmark: _GoBack]Levy et al. (1963) argue that when people are using the CPM method for their project, they focus on ways of improving the critical path. When shortening the critical path (CP) people should consider the economic and engineering issues involved. Critical activities are those activities with the longest path when doing a project; this means that critical activities have a direct impact on the total time takes to complete a project. Practically, project managers can considerably reduce the time it takes to complete critical jobs but they have to identify whether this could be possible through ways such as increasing the number of people working on the project, using better equipment, and working overtime. Using the CPM ensures that people concentrate on jobs that affect project completion time, highlights the impact of shortening activity jobs, and allows users to study issues that can arise with a “crash” program. The program evaluation review technique (PERT) shares many characteristics with the CPM and helps people to pay special attention to jobs that have an impact on the total project time. 
Levy et al. (1963) reveal that when creating a CPM the starting time of a project is labeled S while the earliest time that an activity can start is labeled (ES). The earliest finish time (EF) is calculated by summing up the early start (ES) and the time it takes to complete a project (t). Also, the CPM has the latest start and finish times. In this case, we must have the latest target time (T) which must be at least equal to the finish time (F). If this assumption is true, users identify the latest time for finishing the project (FT) without delaying the project beyond (T). The late start time (LS) is arrived at by subtracting the job time (t) from the late finish (LF). Some projects can have only one critical path while others can have more than one. 
According to Levy et al. (1963), there is a unique relationship between the concept of slack and the critical path. If the early finish date of a project (F) is equal to the early date of finishing a project (T), the total slack for all critical jobs will be zero. In this case, there will be a. In some instances, some jobs have a late start that equals an early start. The difference between activity early finish and late finish is known as total slack (TS), which simply means the maximum time an activity can be delayed beyond the ES while meeting the deadline for delivery. A job with a positive total slack can have a free slack; however, the free slack cannot exceed the positive slack. The practicality of slack is that activities with a positive total slack have an allowance for the start time delay. Project managers can use free slack well at the operating level. If a job is non-critical, its slack will be greater than a critical job. The practical application for slack is that when an activity has fee slack, the one assigned to it can delay by a time equal to the slack without affecting the workflow.
Levy et al. (1963) reveal that when job data provides enough information about the costs of doing all activities then the calculation of the project will be very easy. When job speed is determined by the size of the team, the project can be lengthened or shortened by adjusting group size. There are potentially many ways of reducing the time taken to do a job, but any attempt to speed up has disadvantages. The CPM is the best method for determining how to undertake a project within the shortest possible time and low cost. CPM is especially useful for large projects because it focuses on highly problematic areas, enabling the project managers to make the necessary adjustments. The biggest beneficiaries are the top managers as they are central to coordinating and overall planning of the project, which can at times be overwhelming. Foremen also benefit as they understand the organization of jobs and why they need to ensure workmen pay special attention to the critical ones. 
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