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Executive Summary
Business mathematics is mathematics used by commercial enterprises to record and manage business operations. Commercial organizations use mathematics in accounting, inventory management, marketing, sales forecasting and financial analysis. Mathematics typically used in commerce includes elementary arithmetic, elementary algebra, statistics and probability. Business management can be made more effective in some cases by use of more advanced mathematics such as calculus, matrix algebra and linear programming. 
The practical applications typically include checking accounts, price discounts, markup and markdowns, payroll calculations, simple and compound interest, consumer and business credit and mortgages.

Much emphasis is placed on using mathematical techniques in business. It gives additional credence to business decisions and helps managers and executives justify their actions. Potential and excellent managers are separate from their average peers by the use of their experience when considering quantitative data. 


PURPOSE OF THE REPORT
The purpose of this report preparation is to analyze the use of mathematical tools to solve different business related problems which business organizations often face in day to day operations.  

                                  REPORT PRELIMINERIES
Origin:

The origin of this report lies to the in depth & coordinated group, as well as individual understanding, participation & sharing through discussion within the group members. This report is also a reflection of the group’s wisdom as a unit of analysis & judgment. Our honorable course teacher helped us much with his perseverance and all efforts to make us understand about all aspects of Business Mathematics.
Scope:

This report covers some basic business related problems each and every organization  faces. So we hope that this complete report will be able to help the students to acquire knowledge about how to apply mathematical tools in solving business related problems.  
Methodology and Sources of data

Data for the report has been collected from both primary and secondary sources:

A. Primary Information: 
· We took interview from ex-students of the department who are working in various organizations. 
B. Secondary Information:

· Our text books that were much convenient to collect data and format the questionnaire:

Business mathematics-prechetti and V.K. Kapoor
Business mathematics-Bowen 
Internet site:www.sosmath.com
Matrix and its Application

Matrix: A matrix is a rectangular array of numbers arranged in rows and columns enclosed by a pair of brackets and subject to certain rules of presentation. The numbers can be substituted by symbols, with appropriate suffixes indicating the row and column numbers. 
Application of matrix: Matrix is a powerful tool in modern mathematics having wide applications. Sociology use matrices to study the dominance within a group. Demographers use matrices in the study of birth and survivals, marriage and descent, class structure and mobility etc. Matrices are all the more useful for practical business purposes and, therefore, occupy an important place in Business Mathematics. 

Obviously because business problems can be presented more easily in distinct finite number of gradations than in infinite gradations as we have in calculus. The matrix form therefore suits very well for game theory, allocation of expenses, budgeting for by-products etc. 

Economist now use matrices very extensively in ‘social accounting’, ‘input-output tables’ and in the study of ‘inter industry economics. Besides, matrix algebra has a large application in the field of engineering and statistics.

Use of Matrix is Business
An agricultural firm consists of three farmers.  The firm produces paddy and wheat in two lands. The production of  each farmer in  land 1 is farmer one 2 units paddy and 3 units wheat, farmer two 4 units paddy and 2 units wheat, farmer three 3 units paddy and 2 units wheat.

The production of  each farmer in  land 2 is farmer one 1 units paddy and 2 units wheat, farmer two 2 units paddy and 1 units wheat, farmer three 3 units paddy and 2 units wheat.

To find out the total production of the firm, we use the summation rule of matrix.

Example:       
                                Land1                           Land2
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                                  A                                    B
A+B=  
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So, total production is    
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Let, production cost of per unit paddy is 8 tk and per unit wheat is 4 tk. To find out the production cost of each farmer we use the multiplication process of matrix.

Example:
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So production cost of each farmer is   
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Let, the market price of per unit paddy is 10 tk and per unit wheat is 5 tk. To find out the total revenue of each farmer we multiply total unit of production by the market price.

Example:
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So the total revenue of each farmer is  
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To find out the profit of each farmer we subtract the total cost from the total revenue.

Example:   
                      Revenue                                                  Cost
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So profit of each farmer is      
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Problem 2: To produce a juice it is necessary to use 8 units of vitamin A, 14 units of vitamin B, and 13 units of vitamin C. One tube of mixture P contains one unit of A, 2 units of B and 3 units of C. One tube of mixture Q contains 2 units of A, 3 units of B, and 2 units of C. One tube of mixture R contains one unit of A, 2 units of B, and 2 units of C. How many tubes of each type of mixture should be used to produce the juice?

To grasp the situation early, let us tabulate the data as follows

                                             Tube                                 Requirement in vitamin

                               P                     Q                   R

                  A          1                      2                    1                                8

Vitamin     B          2                      3                    2                              14

                  C           3                     2                    2                              13

Quantity in

each mixture           x                     y                    z

Let x tubes of P, y tubes of Q and Z tubes of R be used to produce the juice. Then

                                       x+2y+z=8

                                     2x+3y+2z=14

                                     3x+2y+2z=13

Writing the equations in the matrix form, we get

     


                     
1       2       1
                 x

            8



           2       3       2       ×
       y
          =         14


                     3       2       2
                 z                       13


     

  x
                1       2       1      -1
           8


            y
   = 
      2       3       2
    ×         14


            z
                 3       2       2                   13

We can solve the problem by the inverse of a matrix.


                       1       2       1

Let A= 
             2       3       2


                                  3       2       2

We can find the value of A-1 as follows:

Firstly we have to find the determinant of A


              1      2      1

Here    A =
    2      3      2


              3      2      2

                = 1(6-4) – 2(4-6) +1(4-9)

                = 2+4-5

                = 6-5

                = 1

Here the minor matrix

              M=
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                   2         -2         -5


                 =


                             2          -1        -4

                             1           0         -1

Here the cofactors of the elements of A are:

C11= (-1)1+1.2 = 2                   C12= (-1)1+2. (-2) = 2               C13= (-1)1+3. (-5) = -5

C21= (-1)2+1.2 = -2                 C22= (-1)2+2. (-1) = -1               C23= (-1)2+3. (-4) = 4

C31= (-1)3+1.1 = -2                  C32= (-1)3+2.0 = -1                  C33= (-1)3+3. (-1) = -1



2          2          -5

                      C=         -2         -1          4

                                    -2         -1         -1


Now we have to find the Adjoint Matrix.



 2              -2           1


AdjA=
 2              -1           0


 -5             4           -1


                   A-1 = 
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                        =                   2       -1        0    
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 x
2       -2        1                  8


 y
= 
2       -1        0
×       14

               
 z                  -5       4       -1                 13




16-28+13

                              =           16-14+0

                                          -40+56-13


                                            

                                         1

                              =         2


 3

Hence 1 tube of mixture P, 2 tubes of mixture Q and 3 tubes of mixture R should be used to produce the juice.

Application of cost function business

Cost function is a mathematical system relating a firms or an industries total cost to its output and factors cost. It is also a relationship between activity and its cost.

            By using cost function we can solve a variety of problems related to business. It is used to find out slope, fixed cost, variable cost, marginal cost, break even point etc. Manufacturer company, service company such as gas, electricity, oil company and many other small organizations use cost function to solve business related problems.

           Example:

           Problem: Boston Edison company charges its customers according to their usage of electricity. One rate it charges a particular class of user is as follows: a charge of $ 3.35, 3.380 cents per kilowatt hour (kwh) for the first 350 kwh and 5.634 cents per kwh in excess of 350. a) Determine the cost function and draw its graph. b) What are the total and average charges using 200 kwh? c) What are the total and average cost for using 400 kwh? d) How many kwh were used if the total charge is$51.80?

          Solution:

 Here, a) c(k)=0.0338k+3.35 (1 doller =100 cents)

                             For (0≤k≤350)

                        and o.05634k-4.539 for (k≥350)

                        b) Total cost of using 200 kwh:

                                    (0.0338*200)+3.35 = 10.11

                           Average cost :(10.11/200) =0.05055

                       c) Total cost of using 400 kwh:

                                   (0.05634*400)-4.539 =18

    
[image: image47.wmf]                       Average cost: 18/400         =0.45 

                       d) if the total charge is 51.80 no. of kwh used:

                                  0.05634k-4.539=51.80
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       By using cost function we also can find the break even point. Break even occurs when (revenue =cost) so, profit =0.

                   Example:

                   A manufacturer of compact disc (CDs) has a fixed cost of $1000 and variable cost of $ 7 per CD made. Selling price is $12 per CD. A) find the revenue, cost and profit function? b) What is the profit if 2800 CDs are made and sold? c) What is the profit if 1000 CDs are made and sold? d) At What no. Of CDs made and sold will manufacturer break even? e) At what sales volume (revenue) will break even occurs?

                 Answer: a) R(q) =12Q

                                   C(q) =7Q+10000

                                   P(q) =12Q-(7Q+10000)

                                          = 5Q-10000

                           b)P(2800) =5(2800)-10000

                                            =4000

                          c) P(1000) =5(1000)-10000

                                            = -5000

                         d)Break even point: 5Q-10000=0

                                                       
[image: image49.wmf]\

Q=2000 CDs

                         e)Break even dollar volume of sales:

                                             R(2000) =12(2000)

                                                           = $ 24000.



R(q)
           Revenue & Cost($000)
c(q)
                            24000
                            10000

fixed cost
                                                      2000                         Number of Units(000)

Time value of money
The time value of money is the value of money figuring in a given amount of interest for a given amount of time. For example 100 dollars of today's money held for a year at 5 percent interest is worth 105 dollars, therefore 100 dollars paid now or 105 dollars paid exactly one year from now is the same amount of payment of money with that given interest at that given amount of time. 

The method also allows the valuation of a likely stream of income in the future, in such a way that the annual incomes are discounted and then added together, thus providing a lump-sum "present value" of the entire income stream.

All of the standard calculations for time value money derive from the most basic algebraic expression for the present value of a future sum, "discounted" to the present by an amount equal to the time value of money. 

Some standard calculations based on the time value of money are:

Present Value The current worth of a future sum of money or stream of cash flows given a specified rate of return. Future cash flows are discounted at the discount rate, and the higher the discount rate, the lower the present value of the future cash flows. Determining the appropriate discount rate is the key to properly valuing future cash flows, whether they be earnings or obligations.

Present Value of an Annuity An annuity is a series of equal payments or receipts that occur at evenly spaced intervals. Leases and rental payments are examples. The payments or receipts occur at the end of each period for an ordinary annuity while they occur at the beginning of each period for an annuity due.

Present Value of a Perpetuity is an infinite and constant stream of identical cash flows. 

Future Value is the value of an asset or cash at a specified date in the future that is equivalent in value to a specified sum today.

Future Value of an Annuity (FVA) is the future value of a stream of payments (annuity), assuming the payments are invested at a given rate of interest. 

· Example of present value
Sanjib is planning to buy a computer next year that will cost taka 40,000 at that time. If the interest rate is 13% how much should he set aside now and to deposit in a bank in order to pay for the purchase?

Solution:

To get the answer we need to calculate the present value of taka 40,000 at 13% interest rate.

PV=[image: image51.png](1+0)n




     =[image: image53.png]40000
(1+.13)




      =35,398.23
So he should set aside now and to deposit in a bank taka 35,398.23 in order to pay for the purchase.

Example of Future Value.

Shamim places taka 10,000 in a savings account @ 13% interest compounded annually. How much will he get at the end of 5 years?

Solution:

FV=PV(1+i)n
FV=10,000(1+.13)5
    =11592.74
So he will get taka 11592.74 at the end of 5 years.

Example of Future Value of annuity:

Sohel has a plan to accumulate taka 1,20,000 ten years from now for buying a car. He is deciding to deposit a certain amount of money in a special account that will provide 9.5% interest per annum.

· What will be his annual deposit at the beginning of each year?

· What will be his annual deposit at the end of each year?

Solution:

FV of annuity due (at the beginning of each year) =[image: image55.png]


{(1+i)n-1}(1+i)

                                                                                     1,20,000=[image: image57.png]095



{(1+.095)10-1}(1+.095)

1,20,000=[image: image59.png]095



{(1.095)10-1}*1.095
1,20,000=[image: image61.png]095



(2.4782-1)*1.095

1,20,000=[image: image63.png]095



*1.4782*1.095
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A=7,043
  So he should deposit taka 7,043 at the beginning of each year for buying the car.
FV of annuity certain (at the end of each year) =[image: image66.png]


{(1+i)n-1}

1,20,000=[image: image68.png]095



{(1+.095)10-1}

1,20,000=[image: image70.png]095



{ (1.095)10-1}

1,20,000=[image: image72.png]095



(2.4782-1)

1,20,000=[image: image74.png]095



*1.4782

1,20,000=A*15.56
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A=7,712.08

  So he should deposit taka 7,712.08 at the end of each year for buying the car.

 Present Value of Annuity:

Selim took a loan of taka 15,00,000 from Brac Bank at 15% interest to be repaid in equal yearly installment over next 20 years.

· What will be his annual payment at the beginning of each year?

· What will be his annual payment at the end of each year?

Solution:

PV of annuity due (at the beginning of each year)=[image: image77.png]
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A=2,08,384.53
So his annual payment should be taka 2,08,384.53 at the beginning of each year to repay his loan in equal yearly installment over next 20 years.
PV of annuity certain (at the end of each year)=[image: image85.png]
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A=2,39,642.21
            So his annual payment should be taka 2,39,642.21 at the end of each year to repay his loan in equal yearly installment over next 20 years.



FINDINGS

Today mathematics is used throughout the world as an essential tool in many fields, including business, natural science, engineering, medicine and social science. Applied mathematics, the branch of math, concerned with application of mathematical knowledge to other fields, inspires and makes use of new mathematical discoveries and sometimes leads to the development of entirely new disciplines.
 Matrix is used to calculate large amount of data in a simple and smarter way. It reduces time wastage and probability of errors in calculating huge data.
Cost function and break even point analysis are very popular in different business organizations like power supply company, telecommunication company, transport organizations and manufacturing organizations. They help to find marginal cost, marginal revenue and optimum level of production. 

Present value, future value and annuity concepts are always being used in banking organizations, insurance companies and other financial organizations. Interest on loan/deposit, amount of annuity etc are easily calculated by using these concepts.

Mathematics is a powerful tool that is essential in major organizational operations.   
Conclusion
Today recruiters want executives with higher mathematical skill so that they can make rational decisions and lead the organization. Every student who wants to see themselves in the leading positions must acquire practical knowledge of mathematics.[image: image92.png]
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