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Abstract 

n this paper, we apply the well known Assignment method on allocating jobs to contractors in 

Sageto Construction Company. A new approach to assignment problem called “ones assignment 

method” is used to solve such an assignment problem of the company. This method is used to 

solve the model of assignment problem of the company and is verified using LINGO software 

package. Interestingly, the analysis reveals that the results of the presented method and that of the 

software have positive correlation 

 

Keywords: Ones Assignment Problem, Lingo, Linear Programming Problem 

 
Introduction 

Assignment problem deals with the question of how to assign n object to m other object in an injective 

fashion in the best possible way. It is completely specified by its two components, which represent 

I 
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the underlying combinatorial structure, and the objective function to be optimized, which models 

“the best possible way”. The assignment problem refers to another special class of linear 

programming problem where the objective it to assign a number of resources to an equal number of 

activities on a one to one basis so as to minimize total cost of performing the task at hand or 

maximizing total profit of allocation. In other word, the problem is how the assignment should be 

made so as to optimize the given objective function. 

 

The assignment problem is one of the fundamental combinatorial optimization problems, a branch of 

optimization or operational research in mathematics. It consists of finding a maximum cardinality 

matching or maximum weight matching (or minimum weight perfect match) in a weighted bipartite 

graph. In its most general form, the problem is as follows: 

The problem for instance has a number of agents and a number of tasks. Any agent can be assigned 

to perform any task, incurring some cost that may vary depending on the agent-task assignment. It 

is required to perform all tasks by assigning exactly one agent to each task and exactly one task to 

each agent in such a way that the total cost of assignment is minimized. If the numbers of tasks and 

agent are equal and the total cost of assignment for all tasks is equal to the sum of the cost for each 

agent (or sum of the cost for each task, which is the same thing in this case), then the problem is called 

linear assignment problem. Generally speaking, an assignment problem without any additional 

qualification is referred to linear assignment problem. 

 

Assignment problem is one of the special cases transportation problems. It is one of the earliest 

applications of linear integer programming which plays important role in decision making. The goal 

of this problem is to minimize the cost or time of completing a number of jobs by a number of persons. 

An important characteristic of the assignment problem is that the number of sources is equal to the 

number of destination. It is explain in the following ways 

i)  Only one job is assigned to a person  

ii) Each person is assigned with exactly on job 

 

The assignment problem is one of the first studied combinatorial optimization problems. It was 

investigated by Monge (1784) albeit camouflaged as a continuous problem and often called a 

transportation problem. The study which he considered as a discontinuous combinatorial problem of 

transporting molecules. There are two areas of equal acreage, one filled with earth, the other empty. 

The question is to move the earth from the first are to the second, in such a way that the total 

transportation distance is as small as possible. The total transportation distance is the distance over 

which a molecule is moved, summed over all molecules. Hence it is an instance of the assignment 

problem, obviously with an enormous cost matrix. 

According to Hadi (2012), a method of solving assignment problem which is different from the 

preceding method and is called ones assignment method because of making assignment in terms of 

ones. The new method is based on creating some ones in the assignment matrix and then tries to find 

a complete assignment in terms of one. By a complete assignment we mean assignment plan 

containing exactly m assigned independent ones, one in row and one in each column. Matching 
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highly skilled people to available positions is a high-stakes task that requires careful consideration by 

experienced resource managers. A wrong decision may result insignificant loss of value due to 

understaffing, under qualification or over qualification of assigned personnel, and high turnover of 

poorly matched workers. While the importance of quality matching is clear, dealing with pools of 

hundreds of jobs and resources in a dynamic market generates a significant amount of pressure to 

make decisions rapidly. 

 

Similarly, a novel solution designed to bridge the gap between the need for high-quality matches and 

the need for timeliness was proposed by Navehet al. By applying constraint programming, a subfield 

of artificial intelligence, the authors dealt successfully with the complex constraints encountered in 

the field and reach near-optimal assignments thattake into account all resources and positions in the 

pool. The considerations include constraints on job role, skill level, geographical location, language, 

potential retraining, and many more. Constraints were applied at both the individual and team levels. 

The authors introduced a technology and then describe its use by IBM Global Services, where large 

numbers of service and consulting employees are considered when forming teams assigned to 

customer projects.The assignment problem constitutes one of the fundamental problems in the 

context of linear programming. Besides its theoretical significance, its frequent appearance in the 

areas of distributed control and facility allocation, where the problem’s size and the cost for global 

computation and information can be highly prohibitive, gives rise to the need for local solutions that 

dynamically assign distinct agents to distinct tasks, while maximizing the total assignment benefit. 

 

Moreover, Aronson (1986) considered a version of this problem designed to minimize (i) the cost of 

assigning a person to an activity, and (ii) the cost of transferring a person from one job to another. 

The latter was assumed to be sequence dependent. The author presented a 30 integer multi-

commodity network flow model and developed a specialized branch and bound algorithm to find 

solutions. Instead of solving the linear programming relaxation, his idea was to solve a set of shortest 

path sub-problems and branch on jobs that were assigned to more than one machine. 

 

Furthermore, the weapon-target assignment (WTA) problem which has wide applications in the area 

of defense-related operations was presented by Mingfang et al. (2010). This problem calls for finding 

a proper assignment of weapons to targets such that the total expected damaged value of the targets 

to be maximized. The WTA problem can be formulated as a nonlinear integer programming problem 

which is known to be NP-complete. There is no any exact method for the WTA problem for even and 

small size problems, although several heuristic methods have been proposed. In that paper, Lagrange 

relaxation method was proposed for the WTA problem. The method is an iterative approach which 

is to decompose the Lagrange relaxation into two sub-problems, and each sub-problem is easy to 

solve to optimality based on its specific features. Then the optimal solutions of the two sub-problems 

are used to update Lagrange multipliers and solve the Lagrange relaxation problem iteratively. The 

computational efforts signify that the proposed method is very effective and can find high quality 

solutions for the WTA problem in reasonable amount of time. 
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Moreover, Ahmad and Nima (2002) studied a problem of assigning a set of applicants to the service 

stations, which can be state as follows: A set of geographically scattered applicants must be served 

from a set of service stations so that the total cost of services is minimized. The authors considered 

two capacities for each service station, i.e. usual capacity and extra capacity. The set of applicants 

partitioned in two sets, special and ordinary applicants. A Mixed Integer Programming (MIP) 

formulation is given and a genetic algorithm (GA) proposed for solving the problem. The authors 

solved some randomly generated instances of introduced problem with the GA. 

 

However,   it is with the aim of solving scheduling problems with irregular cost functions that Sourd 

(2004) studied the continuous assignment problem. It consists of partitioning a dimensional region 

into sub-regions of prescribed volumes so that the total cost is minimized. The dual problem of the 

continuous assignment problem is an unconstrained maximization of a non-smooth concave 

function. The pre-emptive variant of the scheduling problem with irregular cost functions 

corresponds to the one-dimensional continuous assignment problem and a lower bound for the non-

pre-emptive variant can be derived. It is computationally tested in a branch-and-bound algorithm. 

 

In addition, Chowdhury et al., (2006) presented two Artificial Intelligence (AI) paradigms—Support 

Vector Regression (SVR) and Case-Based Reasoning (CBR) as alternatives to the simulation models 

as a decision support tool. They developed two prototype decision support tools to evaluate the likely 

impacts of implementing diversion strategies in response to incidents on a highway network in 

Anderson, South Carolina. Then VISSIM, a microscopic simulation model is used to evaluate the 

performances of the two prototypes by comparing their predictions of traffic conditions. 

 

In a recent study, Sanei et al., (2011) studied the problem of space assignment for the products in a 

ware house considering various operational constraints. These constraints are mainly set to prevent 

decentralization of products in storage locations considering more explicit and more exquisite 

inventory control. A linear integer programming model and a heuristic algorithm based on the branch 

and bound method is proposed to solve the problem. Further, software has been developed based on 

proposed algorithm for industrial usage. An experimental study, based on real data from an auto-

industry shows the efficiency of the proposed algorithm achieving reasonable solutions. 

 

The channel-assignment problem is important in mobile telephone communication. Since the usable 

range of the frequency spectrum is limited, the optimal channel-assignment problem has become 

increasingly important. On this note, Omid (2010) presented a model and the goal of this is to find a 

channel assignment to requested calls with the minimum number of channels subject to interference 

constraints between channels. This algorithm consists of:(i) the fixed channel assignment stage; (ii) 

the neural network stage. In the first stage, the calls in a cell determining the lower bound on the total 

number of channels are assigned channels at regular intervals; then the calls in adjacent six cells are 

assigned channels a cluster heuristic method sequentially. In the second stage, the calls in the 

remaining cells are assigned channels by a binary neural network. The performance is verified 

through solving well-known benchmark problems.  
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Assignment problem (AP) is a well known topic and is used very often in solving problems of 

engineering and management science. In this problem aij denotes the cost for assigning the jth job to 

the ith  person. The cost is usually deterministic in nature. 

 

More so, Nagarajan and Solairaju (2010) presented studies which ija  was considered to be trapezoidal 

and triangular numbers denoted by ija which are more realistic and general in nature. Robust‘s 

ranking method has been used for ranking the fuzzy numbers. The fuzzy assignment problem has 

been transformed into crisp assignment problem in the linear programming problem form and solved 

by using Hungarian method. Numerical examples show that the fuzzy ranking method offers an 

effective tool for handling the fuzzy assignment problem. 

 

Furthermore, Anshuman and Rudrajit (2006) solved the generalized ―Assignment problem through 

genetic algorithm and simulated annealing. This problem is basically the ―N men- N jobs problem 

where a single job can be assigned to only one person in such a way that the overall cost of assignment 

is minimized. While solving a problem through Genetic Algorithm (GA), a unique encoding scheme 

is used together with Partially Matched Crossover (PMX). The population size can also be varied in 

each of its iteration. In Simulated Annealing (SA) method, an exponential cooling schedule based on 

Newtonian cooling process is employed and experimentation is done on choosing the number of 

iterations (m) at each step. The source codes for the above have been developed in C language and 

compiled in GCC. Several test cases have been taken and the results obtained from both the methods 

have been tabulated and compared against the results obtained by coding in AMPL. 

 

Therefore, solving the state assignment problem means finding the optimum assignment for each 

state within a sequential digital circuit. These optimum assignments will result in decreasing the 

hardware realization cost and increasing the reliability of the digital circuit. Unfortunately, the state 

assignment problem belongs to the class of Nondeterministic Polynomial time problems (NP 

complete) which requires heavy computations. Different attempts have been made towards solving 

the problem with reasonable recourses. 

 

In a similar note, Walid (2009) presented a methodology for solving the state assignment problem; 

the methodology conducted a neighborhood search while using a heuristic to determine the fitness 

of solution. To avoid being trapped at a local optimum solution, a simulated annealing was utilized 

for deciding whether a new solution should be accepted. A case study was included to demonstrate 

the proposed procedure efficiency. 

 

However, from the available literatures, it could be justified that most researches have not touched 

any application of ones assignment in construction industry and hence this brought the need for 

conducting research of this nature. The present research aimed at determining the optimal way of 

allocating jobs to contractors so as   to minimize the cost of construction in the Company. 

 

Background of the company 
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Sageto limited construction company (RC197213) is a frontline private limited liability engineering 

construction company, registered to carry out building, civic, mechanical and electrical engineering 

services. Incorporated with corporate affairs commission in Nigeria on May 15th 1992 as MSSRS.AL-

ASIMAH international limited, but by broad resolution the company evolved with a new corporate 

identity with a new logo as SAGETO LIMITED backed up with corporate affairs commission 

registration certificate dated 11thJanuary 1993. 

The company operates from its magnificent head office complex in Abuja with branches in Lagos and 

Port Harcourt, respectively, while maintaining a liaison/project office in Zaria and Jos for effective 

project co-ordination and execution. It also has a tradition of attracting and consistently retaining 

intelligent resourceful expatriates and indigenous professional at all levels for an enhance project 

developing package system. Little wonder the company has to its credit, her name boldly etched on 

numerous architectural engineering construction masterpieces nationwide, example of such are 

central bank of Nigeria project Makurdi, Benue state, central bank of Nigeria project Dutse, Jigawa 

state (ongoing as at the time of conducting this research), Nigerian port Authority, National 

Veterinary Research Institute Laboratory, National Information Technology Center- Galaxy and 

many more magnificent construction projects in Nigeria. 

Scope of the research 

In the paper we are interested in the service provided by the Sageto limited construction company, 

building, civic, mechanical and electrical engineering services. The research work is limited to the 

ongoing construction project in Dutse, Jigawa state so as to obtain an optimal result. The study is 

limited to cover data gathered from quotation of different contractors submitted to the company. 

Methodology 

The data used in this research work was collected by the means of direct interviews. This method is 

preferred to the commonly used questionnaire method in a research of this kind for the flexibility in 

assessing the situation under the opportunity of interacting directly with those involved in the 

operations, so as to be able to get facts that might not be readily provided in questionnaires. 

The management of the company was interviewed and the following information was provided: 

  The cost of specific projects from different contractors 

 Number of contractors involved in a specific project 

 Time taken from different contractors to complete a specific project. 

 

Problem Formulation  

The cost of allocating jobs to contractors represents more than 50% of the total cost of specific 

construction. This research is intended to minimize the total cost of construction of the ongoing 

construction project of the permanent building of the central bank of Nigeria’s in Dutse Jigawa state 

from quotations submitted to the company by five contractors: contractor A, contractor B, contractor 

C, contractor D and contractor E, respectively. 

Sageto limited Construction Company faces challenges on how to optimally allocate jobs to 

contractors in order to attain a minimum cost for its construction projects. Cost of construction was 

expressed in naira. 
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Solution of the assignment problem 

The quotations (in thousands of naira ₦) submitted to Sageto Construction Company are given below 

in table 2.1. 

 
Table 2∙1: Estimated cost (in thousands of naira) of contractors to the various projects 

 
CONTRACTOR 

 
PROJECTS 

PLASTERING TILING PAINTING PLASTER 
OF PARIS 

ELECTRICAL ENGINEERING 

A 60 60 75 65 70 

B 90 95 100 110 95 

C 60 55 65 70 60 

D 100 110 95 120 105 

E 90 100 110 120 120 

 

The problem now is how the projects should be assigned to the contractors so as to minimize total 

cost of executing the projects. 

The problem is modeled as, 

Minimize Z=∑ni=1 ∑nj=1 CijXij 

Subjected to ∑ 𝑋𝑖𝑗 = 1
𝑛

𝑖=1
 

∑𝑋𝑖𝑗 = 1

𝑚

𝑗=1

 

 Xij  {0, 1}, where m=n, 

Xij= the assignment of tender i to job j 

Cij = the cost or time of assigning tender i to job j 

Hence the problem become, 
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 Minimize Z= 60x11 +60x12 +75x13 +65x14 +70x15 

 90x21 +95x22 +100x23 +110x24 +95x25 

 60x31+55x32+65x33+70x34 +60x35 

100x41 +110x42 +95x43 +120x44 +105x45 

 90x51 +100x52 +110x53 +120x54 +120x55 

 

Subject to 

x11 + x12 + x13 + x14 + x15 = 1 

x21 + x22 + x23 + x24 + x25 = 1 

x31 + x32 + x33 + x34 + x35 = 1 

x41 + x42 + x43 + x44 + x45 = 1 

x51 + x52 + x53 + x54 + x55 = 1 

x11 + x21 + x31 + x41 + x51   =1 

x12 + x22 + x32 + x42 + x52= 1 

x13 + x23 + x33 + x43 + x53= 1 

x14 + x24 + x34 + x44 + x54 = 1 

x15 + x25 + x35 + x45 + x55 = 1 

 

 

 

𝑋𝑖𝑗={
1, 𝑖𝑓𝑗𝑜𝑏𝑖𝑖𝑠𝑎𝑠𝑠𝑖𝑔𝑛𝑒𝑑𝑡𝑜𝑚𝑎𝑐ℎ𝑖𝑛𝑒𝑗

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

The combination would yield the following computational result. First of all we convert the 

assignment problem to an n×n matrix, but in this case our n is 5, so therefore we have 5×5 matrix. 

123 4   5     

𝐴

𝐵

𝐶

𝐷

𝐸 (

 
 
 
 
 
 

60 60 75 65 70

90 95 100 110 95

60 55 65 70 60

100 110 95 120 105

90 100 110 120 120)

 
 
 
 
 
 

     (2.1) 

 

Step1. Find the minimum element of each row in the assignment matrix (say ai)and write it on the 

right hand side of the matrix, as follows: 

1 2 3 4  5     min 

𝐴

𝐵

𝐶

𝐷

𝐸 (

 
 
 
 
 
 

60 60 75 65 70

90 95 100 110 95

60 55 65 70 60

100 110 95 120 105

90 100 110 120 120)

 
 
 
 
 
 

60

90

55

95

90

     (2.2) 

       

Then divide each element of ith row of the matrix by ai. These operations create ones to each row, and 

the matrix reduces to the following matrix. 

         1 2 3 4 5       min 
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𝐴

𝐵

𝐶

𝐷

𝐸 (

 
 
 
 
 
 

1 ∙ 00 1 ∙ 00 1 ∙ 25 1 ∙ 08 1.17

1 ∙ 00 1 ∙ 06 1 ∙ 11 1 ∙ 22 1 ∙ 06

1 ∙ 09 1 ∙ 00 1 ∙ 18 1 ∙ 27 1 ∙ 09

1 ∙ 05 1 ∙ 16 1 ∙ 00 1 ∙ 26 1 ∙ 11

1 ∙ 00 1 ∙ 11 1 ∙ 22 1 ∙ 33 1 ∙ 33)

 
 
 
 
 
 

60

90

55

95

90

    (2.3) 

 

Step2. Since we cannot make assignment in terms of the ones, now find the minimum element of each 

column in assignment matrix (say bj), and write it below that column. 

1 2 3 4     5min    

𝐴

𝐵

𝐶

𝐷

𝐸 (

 
 
 
 
 
 

1 ∙ 00 1 ∙ 00 1 ∙ 25 1 ∙ 08 1 ∙ 17

1 ∙ 00 1 ∙ 06 1 ∙ 11 1 ∙ 22 1 ∙ 06

1 ∙ 09 1 ∙ 00 1 ∙ 18 1 ∙ 27 1 ∙ 09

1 ∙ 05 1 ∙ 16 1 ∙ 00 1 ∙ 26 1 ∙ 11

1 ∙ 00 1 ∙ 11 1 ∙ 22 1 ∙ 33 1 ∙ 33)

 
 
 
 
 
 

60

90

55

95

90

     (2∙ 4) 

Min1.001.001.00  1.08            1.06  

 

Then divide each element of jth column of the matrix by bj to the matrix below 

 

𝐴

𝐵

𝐶

𝐷

𝐸 (

 
 
 
 
 
 

1 ∙ 00 1 ∙ 00 1 ∙ 25 1 ∙ 00 1 ∙ 10

1 ∙ 00  1 ∙ 06 1 ∙ 11 1 ∙ 13 1 ∙ 00

1 ∙ 09 1 ∙ 00 1 ∙ 18 1 ∙ 18 1 ∙ 03

1 ∙ 05 1 ∙ 16 1 ∙ 00 1 ∙ 17 1 ∙ 05

1 ∙ 00 1 ∙ 11 1 ∙ 22 1 ∙ 23 1 ∙ 25)

 
 
 
 
 
 

60

90

55

95

90

       (2.5) 

 

Step3. Draw the minimum number of lines required to pass through allthe ones of the matrix. 

(

 
 
 
 
 
 

1 ∙ 00 1 ∙ 00 1 ∙ 25 1 ∙ 00 1 ∙ 10

1 ∙ 00  1 ∙ 06 1 ∙ 11 1 ∙ 13 1 ∙ 00

1.09 1.00 1.18 1.18 1 ∙ 03

1 ∙ 05 1 ∙ 16 1 ∙ 00 1 ∙ 17 1 ∙ 05

1 ∙ 00 1 ∙ 11 1 ∙ 22 1 ∙ 23 1 ∙ 25)

 
 
 
 
 
 

   (2.6) 

 

So, the complete assignment is possible, 
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(

 
 
 
 
 
 

1.∙ 00 1.00 1.25 1.00 1.10

1.00  1.06 1.11 1.13 1.00

1.09 1.00 1.18 1.18 1.03

1.05 1.16 1.00 1.17 1.05

1.00 1.11 1.22 1.23 1.25)

 
 
 
 
 
 

     (2.7) 

 

Therefore, the optimal result is reached, so we make our assignment. 

Interpreting the result as: 

Plastering is assigned to contractor D, Tiling is assigned to contractor E, Painting is assigned to 

contractor B, Plaster of Paris is assigned to contractor C, Electrical engineering is assigned to 

contractor A. Hence, the total minimum cost that will maximize total profit of the company is₦400in 

Millions of naira. 

Minimize Z= 60(0) + 60(0) + 75(0) + 65(1) + 70(0) +90(0) + 95(0) + 100(0) + 110(0) + 95(1) +60(0) + 55(1) 

+ 65(0) + 70(0) + 60(0) +100(0) + 110(0) + 95(1) + 120(0) + 105(0) +90(1) + 100(0) + 110(0) + 120(0) + 

120(0) 

 Z= ₦400 in Millions of naira. 

 

Moreover, the LINGO software result is ₦415, 000,000 as depicted in appendix. The Linear 

programming (LP OPTIMUM) has 15 iterations as can be seen in the Tableau of the appendix. 

Therefore, ones assignment problem and LINGO software results are highly correlated with values 

of ₦400,000,000 and ₦415,000,000 respectively.  

 

 

Conclusion 

In this paper, a real-life problem of the Sageto construction company’s contractor –project allocation 

or assignment problem is solved using the ones assignment method algorithm. After a carefulanalysis 

of the data, it is observed that the total minimum cost of executing the project that will maximize the 

total profit of the company was ₦400,000,000. 

Through the use of this mathematical model (Assignment model) the Sageto limited construction 

company (SLCC) can easily allocate job to contractors in a way that can not only minimize the cost of 

construction projects but also maximize the profit margin of the company.  

 

 

Recommendation 

Base on the results and finding of this research work, we recommend to the management of Sageto 

limited Construction Company to seek the application of mathematical theories into their operations 

as a necessary tool when it comes to decision making, not only in the area of allocation (the 

assignment problem), but in administration and business activities. 

The management of (SLCC) will benefit from the proposed approach if they employ it in the 

allocation of jobs to contractors because it will yield minimum cost and maximum profit. We also 
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recommend that the company and other construction companies even other institution should adopt 

the assignment model in decision making. 
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APPENDIX 

 

 

OPTIMALITY CHECK AND METHOD VERIFICATION 

LP OPTIMUM FOUND AT STEP     15 

OBJECTIVE FUNCTION VALUE 

1)      415.0000 

VARIABLE        VALUE          REDUCED COST 

X11         0.000000          0.000000 

X12         0.500000          0.000000 

X13         0.000000          5.000000 

X14         0.500000          0.000000 

X15         0.000000          5.000000 

X21         0.000000          0.000000 

X22         0.000000          5.000000 

X23         0.000000          0.000000 

X24         0.000000         15.000000 

X25         1.000000          0.000000 

X31         0.000000          5.000000 

X32         0.500000          0.000000 

X33         0.500000          0.000000 

X34         0.000000         10.000000 

X35         0.000000          0.000000 

X41         0.000000          0.000000 

X42         0.000000         10.000000 

X43         0.500000          0.000000 

X44         0.500000          0.000000 

X45         0.000000          0.000000 

X51         1.000000          0.000000 

X52         0.000000         10.000000 

NO. ITERATIONS=      15 

THE TABLEAU 

ROW (BASIS)        X11       X12       X13       X14       X15       X21 

1 ART           0.000     0.000     5.000     0.000     5.000     0.000 

2      X14      0.500     0.000     0.000     1.000     0.000     0.500 

3      X33      0.500     0.000     1.000     0.000     1.000    -0.500 

4      X12      0.500     1.000     1.000     0.000     1.000    -0.500 

5      X23      0.000     0.000     0.000     0.000    -1.000     1.000 

6      X25      0.000     0.000     0.000     0.000     1.000     0.000 

7      X41      1.000     0.000     0.000     0.000     0.000     1.000 

8      X32     -0.500     0.000    -1.000     0.000    -1.000     0.500 

9      X51      0.000     0.000     0.000     0.000     0.000     0.000 

10      X44     -0.500     0.000     0.000     0.000     0.000    -0.500 

11      X43     -0.500     0.000     0.000     0.000     0.000    -0.500 

ROW        X22       X23       X24       X25       X31       X32       X33 

1     5.000     0.000    15.000     0.000     5.000     0.000     0.000 

2     0.000     0.000     1.000     0.000     0.500     0.000     0.000 

3    -1.000     0.000    -1.000     0.000     0.500     0.000     1.000 

4     0.000     0.000    -1.000     0.000    -0.500     0.000     0.000 

5     1.000     1.000     1.000     0.000     0.000     0.000     0.000 

6     0.000     0.000     0.000     1.000     0.000     0.000     0.000 

7     0.000     0.000     0.000     0.000     1.000     0.000     0.000 

8     1.000     0.000     1.000     0.000     0.500     1.000     0.000 

9     0.000     0.000     0.000     0.000     0.000     0.000     0.000 

10     0.000     0.000     0.000     0.000    -0.500     0.000     0.000 

11     0.000     0.000     0.000     0.000    -0.500     0.000     0.000 

ROW        X34       X35       X41       X42       X43       X44       X45 
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X53         0.000000         10.000000 

X54         0.000000         25.000000 

X55         0.000000         25.000000 

ROW   SLACK OR SURPLUS     DUAL PRICES 

2)         0.000000        -55.000000 

3)         0.000000        -85.000000 

4)         0.000000        -50.000000 

5)         0.000000        -95.000000 

6)         0.000000        -85.000000 

7)         0.000000         -5.000000 

8)         0.000000         -5.000000 

9)         0.000000        -15.000000 

10)         0.000000        -10.000000 

11)         0.000000        -10.000000 

 

1    10.000     0.000     0.000    10.000     0.000     0.000     0.000 

2     1.000     0.000     0.000    -0.500     0.000     0.000    -0.500 

3     0.000     1.000     0.000    -0.500     0.000     0.000     0.500 

4    -1.000     0.000     0.000     0.500     0.000     0.000     0.500 

5     0.000    -1.000     0.000     0.000     0.000     0.000    -1.000 

6     0.000     1.000     0.000     0.000     0.000     0.000     1.000 

7     0.000     0.000     1.000     0.000     0.000     0.000     0.000 

8     1.000     0.000     0.000     0.500     0.000     0.000    -0.500 

9     0.000     0.000     0.000     0.000     0.000     0.000     0.000 

10     0.000     0.000     0.000     0.500     0.000     1.000     0.500 

11     0.000     0.000     0.000     0.500     1.000     0.000     0.500 

ROW        X51       X52       X53       X54       X55 

1     0.000    10.000    10.000    25.000    25.000 -415.000 

2     0.000    -0.500    -0.500     0.500    -0.500     0.500 

3     0.000    -0.500     0.500    -0.500     0.500     0.500 

4     0.000     0.500     0.500    -0.500     0.500     0.500 

5     0.000     0.000     0.000     0.000    -1.000     0.000 

6     0.000     0.000     0.000     0.000     1.000     1.000 

7     0.000    -1.000    -1.000    -1.000    -1.000     0.000 

8     0.000     0.500    -0.500     0.500    -0.500     0.500 

9     1.000     1.000     1.000     1.000     1.000     1.000 

10     0.000     0.500     0.500     0.500     0.500     0.500 

11     0.000     0.500     0.500     0.500     0.500     0.500 

MIN     60 X11 + 60 X12 + 75 X13 + 65 X14 + 70 X15 

+ 90 X21 + 95 X22+ 100 X23 + 110 X24 + 95 X25 

+ 60 X31 + 55 X32 + 65 X33 + 70 X34 + 60 X35 

+ 100 X41 + 110 X42 + 95 X43 + 120 X44 + 105 X45 

+ 90 X51 + 100 X52 + 110 X53 + 120 X54 + 120 X55 

SUBJECT TO 
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2)   X11 + X12 + X13 + X14 + X15 =    1 

3)   X21 + X22 + X23 + X24 + X25 =    1 

4)   X31 + X32 + X33 + X34 + X35 =    1 

5)   X41 + X42 + X43 + X44 + X45 =    1 

6)   X51 + X52 + X53 + X54 + X55 =    1 

7)   X11 + X21 + X31 + X41 + X51 =    1 

8)   X12 + X22 + X32 + X42 + X52 =    1 

9)   X13 + X23 + X33 + X44 + X53 =    1 

10)   X14 + X24 + X34 + X44 + X54 =    1 

11)   X15 + X25 + X35 + X45 + X55 =    1 

END 

 

 

 


