Group  Assignment
1. A company is producing three kinds of items, I1, I2, and I3, by blending three different row materials, R1, R2 and R3. The following table shows the amount of each raw material required to produce a unit of each item,  the available quantity of each of the raw materials, and the profit that can be obtained from each unit of the items. 
	Raw material
	 Per unit of each item 

required units  of  raw materials 
	  Available quantity (units) of the raw materials

	
	I1
	I2
	I3
	

	R1
	5
	3
	9
	60

	R2
	8
	6
	5
	75

	R3
	4
	7
	5
	50

	Profit per unit of item
	8
	12
	10
	


 (a)  Formulate this as a linear programming problem to maximize profit. 

(b*)   Find the optimal amount of the productions that maximizes the profit.   

2.   Using the graphical method solve the following problems:    
	        (a)
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	        (b)        
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3.  A community service center of a town is open for 24 hours every day from Monday to Friday.  The minimum number of employees required daily at the center depends on different time period of a day as given in the following table. (0 hr or 24 hr is at midnight, 12.00 PM )    

	Period
	1
	2
	3
	  4
	  5
	6

	Time (24 hrs clock)
	0(4
	4(8
	8(12
	12(16
	16(20
	20(24

	Minimum Number of Employees
	  4
	6
	15
	8
	10
	5


 An employee works 8 consecutive hours, starting at the beginning of one of the six periods each day from Monday to Friday. The management wants to know the minimum number of employees required in the center. 
   (a)  Formulate the problem as an  integer programming problem.
   (b*) Determine the minimum number of employees required in the center. 

4.   Consider five  investment projects, P1, P2, …, P5,  each of which can be undertaken only fully (i.e., not in a portion).  The return from  projects  is Birr Ri, and the cost (capital required) to undertake Pi  is  Birr ci  for i =1,2, …,5. However, the total budget available for the investment is Birr b which is not enough to undertake all of the projects. Hence, it is required to choose some of the projects that maximize the total return while not exceeding the available budget.
       (a)   Write the mathematical formulation of the problem as a 0-1 programming  problem.
       (b*)  Solve the problem if  the  return Ri  are:   13,   9,   11.2,   6.5,  and  5;   

                cost ci  are  10,   7,    9,    4,  and  2, respectively;    and total available budget is  22  (all in millions).                   
5.   Label (numbering) the nodes  of the following network in topological order  starting from 1.
                           
[image: image3]
6.  Consider a project consisting of  seven activities  a1,  a2, ..., a7, with processing order of its  activities is as given in the table below. 

	Activities
	Immediate Predecessor 
	Duration 

	a1
	--
	5

	a2
	--
	7

	a3
	a1
	3

	a4
	a1
	6

	a5
	a2,   a4
	3

	a6
	a2,   a3 ,   a4,
	6

	a7
	a5
	2


      (a)   Draw the network representation of the project with activities on arc. 

      (b)  Find the minimum duration of the project. 
       (c) Identify  all critical activities in the project.    
7.  Suppose the following network represents a project with activities on arc and the number on each arc is the duration (in weeks) of the corresponding activity. 
                     [image: image4.png]



(a)  Determine  the minimum duration (earliest completion time) of the project.

(b)  Present the schedule of the activities in a table that shows the following for each activity:

       ES(Earliest start),  (LS) Latest start,  EF(Earliest Finish),  (LS) Latest finish, and ST (slack time) 

(c)  Identify the critical activities. 
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