This program can work out Mathematical problems of the following types:


(1)
Matrices

(a)
Addition of matrices



(b)
Multiplication of matrices


(2)
Area Under Graph

(a)
Simpson’s Rule



(b)
Trapezoidal Rule


(3)
Iterative Methods

(a)
Cube Root



(b)
General Polynomial

On running the file PMU.exe, a main menu will be displayed, consisting of the three choices (1) (2) (3) indicated above.  Type in the number of your chosen area of work and press Return.

According to your choice, another sub-menu will appear consisting of the corresponding (a) and (b) under each area of work.  Type in the letter of your choice and press Return.  The screen corresponding to your choice will appear.

Note that in the sub menus, entering the letter ‘c’ results in returning to the main menu, while in the main menu, entering the number ‘4’ results in exiting the program.
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Fig. a
:  main menu (say chosen 1)

Fig. b
:  Matrices sub menu (say chosen a)

[Note on screenshots:


Please note that on program execution, the background will be dark blue, not white]

Matrices

Matrices Addition

You will be asked to enter:

-
The number of matrices you want to add

-
The number of rows in the matrices

-
The number of columns in the matrices

Enter the values one by one, each time pressing Return.  Make sure that the values are greater than zero and less than or equal to 10.  In case of inputting incorrect values, an error message will appear and you will be asked to re-enter the values.  To change the maximum number 10, the value of the constant ‘MAX_VAL’ in the header file ‘math_cons.h’ has to be changed.
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Fig. c
:  an incorrect data input (11)

Fig. d
:  a correct data input

and the error message displayed

The program then asks the user to input every entry of each matrix one by one, pressing Return after each one.  On completing this procedure, all matrices will be displayed one by one, together with the resulting matrix.  On completion, the program returns to the ‘Matrices’ menu.
Matrices Multiplication

The procedure for the Multiplication of Matrices is very similar to that of Addition of Matrices.  The difference between the two is that in the multiplication, a standard two matrices have to be multiplied.  You are asked to enter the number of rows and columns of each.  Make sure that the values are between 1 and 10 and that the number of columns of Matrix 1 is equal to the number of rows of Matrix 2.  In any case, an error message will be displayed, and the values will have to be re-inputted.  The same procedure is then followed as for the Addition of Matrices.

Area Under Graph

Simpson’s Rule

You are asked to enter the first and last horizontal (x) values of the graph, together with the interval between each pair of points on the axis.  Error messages will be given if:

The interval is ‘0’.

The combination of the values entered does not give a whole number of points

The number of points generated is greater than 10 (a value defined by constant ‘MAX_PTS’ in header file ‘math_cons.h’).
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Fig. a
:  Error because of a ‘0’ interval
Fig. b
:  Error because of no whole number 








   of points
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Fig. c      :              


Correct values entered which will give a whole number of points

When the correct values are entered, you are then asked to enter all values of the vertical (Y) axis of the graph corresponding to the number of points that were generated.  Enter each value one by one, pressing Return after each entry.
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Fig. d
:  Entry of the ‘Y’ Values

All values of the graph are then displayed in a table, together with the value of the area under the graph.  Following this, the program will return to the ‘Area Under Graph’ menu.

Trapezoidal Rule

The procedure for the trapezoidal rule is exactly the same as that for Simpson’s Rule, though the answer will generally be more accurate.

Iterative Methods

Cube Root

The user is asked to enter two numbers separately:


-
The number whose cube root is to be found


-
A first approximation

The program will then display the cube root of the number entered.

Error messages will be displayed if:


-
The number is less than zero


-
The approximation is less than or equal to zero

In such cases, the values have to be re entered.
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Fig. e
:  Input and output of the program for the ‘cube root’.

After execution, the program will return to the ‘Iterative Methods’ menu.

General Polynomial

The general form of a polynomial equation up to the fourth power is displayed.  You are asked to enter the coefficients of the equation one by one, pressing Return after each one.  You are also asked to enter a first approximation.  After pressing Return, the program will display whether the equation converges or not.  In the case that it does not converge, the user is provided with a choice whether to:



(1)
Re-enter the values



(2)
Go to menu

Enter your choice and press Return.  If you choose option 1, the polynomial equation display will be displayed and you are asked to re-enter the values.  Otherwise, you are re-guided to the ‘Iterative Methods’ menu.
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Fig. f
:  Input of the coefficients of

Fig. g
:  Output when the equation does


   the equation




   not converge
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Fig. h
:  Menu displayed after equation          



   does not converge

There are some cases when the equation will lead to a maximum / minimum or a point of inflexion at the point x = 0.  In these cases, the output indicates the type of graph.
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Fig. i
:  Output when equation converges

The user is then redirected to the ‘Iterative Methods’ menu.
Quadratic Equation

The general form of a quadratic equation is displayed.  The user is asked to enter the coefficients one by one, pressing ‘Return’ key after each one.  The two roots of the equation are then displayed, showing also whether the roots are the same, real, or complex
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