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Introduction

As outlined in the brief the task is to create a maths library that performs mathematical operations in the

following topics:

e Vectors
o

o 0 0o ©

Cross Product
Dot Product
Length
Distance
Normalize

* Matrices

o Multiply 4x4 by 4x1

e Sets

o 0 0 0 0 ©

Mean

Mode

Median

Standard Deviation
Union

Intersection

Each subject has its own class and each mathematical operation is a method with the class. The decision to do this
meant that each class could also be used as a user defined data type, this simplified the approach of programming

the methods as it gave a lot of control when needing to return results from calculations.

For usability a menu class was also created which provided a way to program functions that could create user

defined types to leverage the methods from each class.




1.Vectors.

1.1. Cross Product.

The function for the cross-product can be seen in Fig 1. This is a within the menu class and allows the user to
input the required data that is needed to perform the calculations required to retrieve the cross product.

Fig 1.

Two Vectors variables are created, the read vector function allows the user to provide coordinates for each axis as

seen in Fig 2.

ReadVector()

lue:
ctor

WriteTex value:

ctor.y);

vector;

Fig 2.
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The length method of the vector class is then called to perform its calculations (Fig 3).

e Vector::Length

_magnitude = sqgrt((

turn GetLength

Fig 3

This is repeated for the second vector variable. Once the length of both vectors has been found the cross-product
method is then called on the variable vector this can be seen in Fig 4.

CrossProduct

Fig 4.

The method takes two arguments which are of type vector, the two vectors that were created by the user in the
cross-product function within the menu class are passed as the arguments. Within the method a new vector
variable is created, and its members are used to store the result of the calculations.

The results are returned to the vector variable within the cross-product function from the menu class which is
then displayed on the console window (see Fig. 5).

* the coordinates of your fi
alue: 3
ue: -1

Please enter the coordinates of your second vector
X value: -4
y value: ©
value: 2

s product of the two vectors is:

Fig 5.
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1.2. Dot Produet

The dot product function within the menu class can be seen in Fig. 6

yid FindDotProduct()

» vector;

*.DotProduct(a,

printf_s("The dot p

WriteTe

Fig. 6

Just like the cross-product function two variables of type vector are created in order for the user to supply the
values for each vectors coordinates.

The dot product method is then called as seen in Fig. 7.

: :DotProduct

_dotProduct = (

n GetDotProduc

Fig. 7
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1.3. Length

The function for finding the length of a vector can be seen in Fig. 8

id LengthOfVector()

vector;
le magnitude = 0.9;

vector = ReadVector
WriteText(

magnitude = vector.Length();
printf_s("The length of the v or is: ? ", magnitude);

WriteText("\r\r

Fig. 8
The length method is called which returns the result of the calculation and assigns it to the variable magnitude.
The results are then printed to the console window (see Fig. 9)

Please ct an option: 1

Enter x value: 4

Enter 1
Enter z value: @

The length of

Fig. 9
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1.4. Distance

The function for distance can be seen in Fig. 10

DistanceBetweenVector

Vector vector;

= ReadVecto
WriteText
distance
distance

printf_:

Write

Fig. 10

Following the same structure as the previous functions the user provides the values for both vectors and a
variable distance is created to store the returned value from the distance method.

The distance method can be seen in Fig. 11

Fig. 11




1.5. Normalize

The function for normalizing a vector can be seen in Fig. 12

magnitude vector.Lengtt
ormalize(magnit
printf_ he no ® 1f 1f, z: . " X, vector.y, v

Writ

Fig. 12

To normalize a vector, the length of a vector is needed. The length method is called and returns the value into the
variable magnitude. The magnitude variable is passed as an argument into the normalize method which can be
seen in Fig. 13.

:Normalize(double

.

= Length(

Fig. 13

The magnitude variable that is passed as an argument is used within the method to store the returned value from
the length method. The getter for the length attribute of the vector class is called on each coordinate. A
constructor is used to return a new vector with the coordinates from the calculations.

The result is displayed in the console window (see Fig. 14)

The normalized vector is:

gl '\.: i -




2.Matrices

2.1. Multiply 4x4 by 4x1 Matrix

There are three functions within the menu class that allow the user to input values for each element of each

matrix. Two read matrix functions can be seen in Fig. 15 and Fig. 16.

Read4x4aMatrix()

matrix;

WriteTe
WriteTex

< rows; i++)

j =8; j < colum

counter++;

WriteText(

N matrix;

Fig. 15

the matri

, counter);
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Read4x1Matr
matrix;
counter

ro

columns

le temp

1 matrix;

Fig. 16

, counter);
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Both functions return a matrix which the user has input values for. The multiply matrix function utilises the
matrices that are returned from the read functions, the multiply matrix function can be seen in Fig. 17

| MultiplyMatrice

columns 4;
¢ temp = 9.9;

Read4xaMatrix
Read4x1Matri

S rows; i++)

columns; j++)

printf_s("%@.21f\n", matrix.matrix4x1[i] = temp);

temp = 0.8

}

WriteText("\

=
{ temp + (a.matrixd4x4[i][j] * b.matrixd4x1l[]]

Fig. 17
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3. Sets

Due to time limitations sets have not been implemented.
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GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

41/100

Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

Comment 1

put mean median and mode in a separate statistics section

PAGE 5

PAGE 6

®

PAGE 7

Comment 2
no need for this

PAGE 8

PAGE 9

PAGE 10

PAGE 11

PAGE 12

®

PAGE 13

Comment 3
Test results/screen shots for this please.

®

Comment 4
| assume you mean the stats problems too.



GRADING FORM: SMU GENERIC_GJ

DAVID JAMES

41

RESEARCH-INFORMED LITERATURE

(

y‘ Evidence of investigation into requisite concepts in
evidence but several tasks not completed. No
references! Include refs. please.

KNOWLEDGE AND UNDERSTANDING

(

y“ For those tasks completed there is a clear
understanding of the underlying principles and
methods.

ANALYSIS

(

y‘ For those tasks completed you have shown
appropriate analytical skills necessary to interpret
the problem and synthesise a solution and to also
generate valid test schedules.

PRACTICAL APPLICATION AND DEP.

(

y‘ Not all tasks completed but you have shown some
essential SE and maths practices.

SKILLS FOR PROFESSIONAL PRAC.

24

¢




y‘ Please include references in your work. Report 2
structured - good. Testing in evidence -good. Some
section missing.
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