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Abstract:  MATLAB stands for matrix laboratory. MATLAB is a high-performance language for technical 
computing. It integrates computation, visualization, and programming in an easy-to-use environment 
where problems and solutions are expressed in familiar mathematical notation. Integer Programming 
Problems like transportation, assignment, travelling salesman problem, capital budgeting, production 
scheduling occurs quite frequently in business and industry. Each commodity takes integer values or 
binary integer values. Hence there is a need of integer programming in our real life. Algorithms available 
for obtaining optimal solution in the traditional methods are time consuming. As the MATLAB software 
is a matrix-based language, it is a powerful tool to solve such type of problems. This paper deals with 
solving integer programming and binary integer programming problems using MATLAB and   numerical 
examples are given for illustration. 
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1. Introduction: An integer programming problem is a mathematical programming problem in   which 
S  Z

n
  R

n  
where Z

n
 is the set of all n-dimensional integer vectors (i.e. all the components of x are 

restricted to integer values). A mixed integer programming problem is a mathematical programming 

problem in which at least one, but not all, of the components of x S are required to be integers. The 
Mathematical formulation of integer linear programming (ILP) is 

Max (or Min) Z=  

Subject to     ≤  bi ,   i=1,2,     m 

0 ≤  Xj  ≤  1 ,  Xj  integer,  j=1,2……n 
If the variables in an IP is restricted to take values in {0,1} then the IP is called a Binary Integer Program 
(BIP) 
There are two widely used methods for generating the special constraints that will force the optimum 
point of the relaxed LP problem towards the desired integer solution: 
(i) Cutting plane    (ii)    . Branch-and-bound 
MATLAB is widely used in all areas of applied mathematics, in education, research and in the industry. 
It has literally hundreds of built-in functions for a wide variety of computations and many toolboxes 
designed for specific research disciplines, including statistics, optimization, solution of partial 
differential equations, data analysis. The matrix-based MATLAB language is the world’s most natural 
way to express computational mathematics. Built-in graphics make it easy to visualize and gain insights 
from data.  As a result, linear programming problems which involve large data can also be solved using 
MATLAB. The command intlinprog solves integer programming problems. This paper deals with solving 
integer programming and binary integer programming problems using MATLAB. 
 
2. Integer Programming, Binary Integer Programming Problem using MATLAB: MATLAB accepts 
only minimization problem in LPP. So whenever you want to solve maximization problem first convert 
it in to minimization one. Let us see how to find the solution of integer programming problems using 
MATLAB. To solve integer programing problem, branch and bound technique is a lengthy procedure 
and also consuming. But in MATLAB it is not so, using a command and the input values, solution will be 
displayed immediately in the command window. We can also solve binary integer programming and 
mixed integer programming using MATLAB. 
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The command ‘intlinprog’ solves integer programming problems in MATLAB. 
x = intlinprog(f, intcon A, b) solves min f* x such that the components        of x in intcon are integers 
and A * x ≤ b. 
x = intlinprog(f, intcon, A, b, Aeq, beq) solves the problem above while      additionally satisfying the 
equality constraints Aeq * x = beq.  
Set  A = [ ] and b = [ ]  if no inequalities exist. 
x = intlinprog(f, intcon,A, b, Aeq, beq, lb, ub) defines a set of lower and upper   bounds on the 
decision variables x, so that the solution is always in the range lb ≤ x ≥ub. Set Aeq = [ ] and beq = [ ] if 
no equalities exist. 
x= bintprog(f,A,b,Aeq,beq,lb,ub) solves binary integer programming problem    (i.e) linear 
programming problem in which the decision variables are binary integers. Binary integer 
programming problem can also be solved by ‘intprog” by setting the lower bound as ‘0’ and  upper 
bound as ‘1’ of the binary variable. 

  
The following lists the values of exitflag and the corresponding reasons intlinprog stopped. 

Value Description Value Description 

2 
intlinprog stopped prematurely,  
integer feasible point found 

-1 
intlinprog stopped by an output function or 
plot function 

1 
intlinprog converged to the 
solution x 

-2 
No feasible point found 

0 
intlinprog stopped prematurely,  
no integer feasible point found. 

-3 
Root LP problem is unbounded 

 
Description of the output terms 
Relative gap:    Relative difference between upper (U) and lower (L) bounds of the objective   function 
that intlinprog calculates  in its branch-  and-bound algorithm. 
Relativegap = (U - L) / (abs(U) + 1). If intcon = [ ], relativegap = [ ]. 
 
Absolute gap:    Difference between upper and lower bounds of the objective function that  intlinprog 
calculates in its branch and bound algorithm.If intcon = [ ], absolute gap = [ ]. 
 
Numfeaspoints: Number of integer feasible points found.  If the initial relaxed problem is 
infeasible, numfeaspoints = [ ]. 
 
Numnodes:   Number of nodes in branch-and-bound algorithm. If the solution  was found during pre-
processing or during the initial cuts, numnodes = 0 
 
3. Numerical Examples: 

3.1. Diet Problem (Integer Programming Problem): An ideal diet would meet or exceed basic 
nutritional requirements, be inexpensive, have variety, and be “pleasing to the palate". How can we find 
such a diet? Suppose the only foods in the world are as follows: 
 
After consulting with nutritionists, we decree that a satisfactory diet has at least 2000 kcal of energy, 55 
g of protein, and 800 mg of calcium (vitamins and iron are supplied by pills). While some of us would be 
happy to subsist on 10 servings of pork and beans, we have decided to impose variety by having a limit 
on the number of servings/day for each of our six foods. What is the least cost satisfactory diet? 
Formulate this as linear programming problem in which the numbers of servings are integers. 
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Food 
Serving 

Size 
Energy 
(kcal) 

Protein 
(g) 

Calcium 
(mg) 

Price 
(cents/serving) 

Limit 
(servings/day) 

Oatmeal 28g 110 4 2 3 4 

Chicken 100g 205 32 12 24 3 

Eggs 2 Large 160 13 54 13 2 

Whole 
Milk 

237cc 160 8 285 9 8 

Cherry Pie 170g 420 4 22 20 2 

Pork& 
Beans 

260g 260 14 80 19 2 

 
Solution: Let us label the foods as 1, 2, … 6, and let Xi represent the number of servings of food’ i ‘ in the 
diet.Our objective is to minimize cost, which can be written as 
Min Z=  3X1 + 24X2 + 13X3 + 9X4 + 20X5 + 19X6. 
The diet must have at least 2000 kcal of energy, hence 
110X1 + 205X2 + 160X3 + 160X4 + 420X5 + 260X6 ≥ 2000, similarly 
4X1 + 32X2 + 13X3 + 8X4 + 4X5 + 14X6 ≥ 55 
2X1 + 12X2 + 54X3 + 285X4 + 22X5 + 80X6 ≥ 800 
There is a limitation in number of servings, thus 
X1 ≤ 4, X2 ≤ 3,   X3 ≤ 2, X4 ≤ 8,  X5 ≤ 2,   X6 ≤ 2 
Xi ≥ 0, are integers  i= 1,2……6. 
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Result: 
Least Cost of satisfactory Diet is  97 cents 
Number of Servings of  Oatmeal          =  4 
Number of Servings of  Chicken           =  0 
Number of Servings of  Eggs                 =  0 
Number of Servings of  Milk                 =  5 
Number of Servings of  Cherry Pie       =  2 
Number of Servings of  Pork & Beans  =  0 
 
3.2 Binary Integer Programming Problem: 

Assignment Problem: A law firm maintains a large staff of young attorneys who hold the title of junior 
partner. The firm concerned with the effective utilization of this personnel resources, seeks some 
objective means of making lawyer-to-client assignments. On March 1, four new clients seeking legal 
assistance came to the firm. While the current staff is overloads and identifies four junior partners who, 
although busy, could possibly be assigned to the cases. Each young lawyer can handle at most one new 
client. Furthermore each lawyer differs in skills and specialty interests. Seeking to maximize the overall 
effectiveness of the new client assignment, the firm draws up the following table, in which he rates the 
estimated effectiveness (of a scale of 1 to 9) of each lawyer on each new case 
 

 

Lawyer Divorce Corporate Merger Embezzlement Exhibitionism 

Adam 6 2 8 5 

Brook 9 3 5 8 

Carter 4 8 3 4 

Darwin 6 7 6 4 

 
Solution: 
Decision variables: 

Let 
î
í
ì

=
otherwise 0

j case  toassigned is iattorney  if 1
ijX  

Where : i = 1, 2, 3, 4 stands for Adam, Brook, Carter, and Darwin respectively j = 1, 2, 3, 4 stands for 
divorce, merger, embezzlement, and exhibitionism respectively. 
The LP formulation will be as follows: 
Max Z = 6 X11 + 2 X12 + 8 X13 + 5 X14 + 9 X21 + 3 X22 +    5 X23 + 8 X24 + 4 X31 + 8    X32 + 3 X33 + 4 X34 +  6 X41 +7 
X42 + 6 X43 + 4 X44 
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Such that 
X11 + X21 + X31 + X41 = 1                  (divorce case) 
X12 + X22 + X32 + X42 = 1                (merger)  
X13 + X23 + X33 + X43 = 1                (embezzlement) 
X14 + X24 + X34 + X44 = 1                (exhibitionism)  
X11 + X12 + X13 + X14 = 1                  (Adam) 
X21 + X22 + X23 + X24 = 1                (Brook)  
X31 + X32 + X33 + X34 = 1                (Carter) 
X41+ X42 + X43 + X44 = 1                (Darwin) 
Xi ≥ 0, binary integers 
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Result: 
Adam is assigned for embezzlement case 
Brook is assigned for exhibitionism case 
Carter is assigned for  Merger case 
Darwin  is assigned for divorce case 
 
Conclusion: MATLAB is globally used in all important fields of applied mathematics and in 
management science. It has variety of uses in several computations and tool boxes are created for 
unique research departments, includes statistics optimization, solution of partial differential equations, 
data analysis. Using MATLAB we can solve more difficult problems that can occur in our day to day life. 
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In this paper, integer programming and binary integer programming problems are solved using 
MATLAB in an easy way. 
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