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Lecture

10 Lecture Outline

Learn how to use Excel for the addition and subtraction of matrices.
Learn how to use Excel for the multiplication of matrices.

Learn how to use Excel for calculating the determinants.

Learn how to use Excel for obtaining the inverse of the matrix.
Learn how to use Excel for adjoint of a matrix

Learn how to use Excel for obtaining the transpose of the matrix.

a' Learn how to use Excel for solving system of equations.

@Sl aronlldeoly



1- Addition and Subtraction of Matrices by Spreadsheet

1- Addition and Subtraction of Matrices
by spreadsheet
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1- Addition and Subtraction of Matrices by Spreadsheet

I. Addition and Subtraction of Matrices
Rule: Matrices can be added or subtracted if and only if they have the same sizes, and both
matrices must have only real numbers as entries.

Always remember that there 1s no direct command in MS-Excel to add/subtract two matrices.
Example:

Given A = Lll é 2] B = [ 170 11 12](‘ ompute the sum of A and B.
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1- Addition and Subtraction by Spreadsheet

To do this operation in MS-Excel.thefollowing procedures are to be followed:

1. Input the entries to Excel. Matrix A will be 1n cells (A1:C2) and Matrix B cells (A5:C6) as shown
below.

2. Incell A9 type =A1+AS then press Enter.

3. Value 8 will appear as result of sum of 1+7.
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1- Addition and Subtraction by Spreadsheet

To do this operation in MS-Excel.thefollowing procedures are to be followed:

4. Click on Cell A9 then Press Ctrl ¢ to copy the cell
5. Highlight cells that range A9:C10.

6. Press Ctrl v to paste the result of adding two matrices as shown below.
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1- Addition and Subtraction by Spreadsheet

You can do the same procedures for subtracting two matrices. You onlyneed to change the
command in number 2 by typing =A1-B5.

A : C
1 1 2 3
2 4 5 6
3
4
5 7 8 9
6 10 11 12
7

8

9 8 10 12
10 14 16 18]
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2- Multiplication of Matrices by Spreadsheet

2- Multiplication of Matrices
by Spreadsheet
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2- Multiplication of Matrices by Spreadsheet

I1. Multiplication of Matrices.
A. Scalar Multiplication
Scalar multiplication 1s defined by multiplying each entry of the matrix by a
certain constant k.
Example:

Given A = L2 3] and the constant £=5. Compute £A

4 5 6
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2- Multiplication of Matrices by Spreadsheet

To do this operation in MS-Excel, the following procedures are to be followed:
Input the entries to Excel. Matrix A will be 1n cells (A1:C2).

Click on cell A5, then type =5*Al. press Enter.

The value of 5 will appear m Cell AS as result of product 1 tumes 5.

b D =
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2- Multiplication of Matrices by Spreadsheet

4.
5.
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To do this operation in MS-Excel. the following procedures are to be followed:

Copy cell A5 by clicking on cell AS then press Ctrl c.
Highlight the cells that range AS5:C6.
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2- Multiplication of Matrices by Spreadsheet

6. Press Ctrl v to paste the result of multiplying aconstant (k) to matrix A as shown below.

A B C
1 1 2 3
2 4 5 6
3
|
5 5 10 15
6 20 25 30
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2- Multiplication of two Matrices

B. Multiplication of two Matrices
Rule: Matrix multiplication is possible only when the number of columns in the first matrix are
equal to the number of rows in the second matrix, and both matrices must have only real numbers as

entries.
1 2 3 L2
Example:Given A = [ and B = |3 4|Compute AB.
4 5 6 c 4

<]

541 rol ooty
EVERYONE'S SMART UNIVERSITY

13



2- Multiplication for two Matrices

To do this operation in MS-Excel, thefollowing procedures are to be followed:

Input the entries to Excel. Matrix A will be in cells (A1:C2) and Matrix B cells (A5:B7)
Select cell A9

Click on “Formulas™ mn the menu bar. then select “MMULT” from “"Math & Trig” Menu. or

simply click on f;. and select the two matrices as shown below. Then press OK.

3 P =
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2- Multiplication for two Matrices

”
Function Arguments m

MMULT
Arrayl A1:C2 | = {1,2,3;4,5,6}
Array2 iAS:B71 @ = {1,2;3,4;5,6}
= {22,28;49,64)

Returns the matrix product of two arrays, an array with the same number of rows as array1 and columns as array2.

Array2 is the first array of numbers to multiply and must have the same number of
columns as Array2 has rows.

Formula result = 22

Help on this function l OK ] ‘ Cancel

<]
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2- Multiplication for two Matrices

4. Copy cell A9 by clicking on cell AS then press Ctrl c.

5. Highlight the cells that range A9:B10.

6. Press F2.

7. Press Ctrl + Shift + Enter. the result of multiplying two matrices will appear as shown below.
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2- Multiplication for two Matrices

A B C
1 1 2 3
2 4 5 6
3
4
5 2
6 3 4
7 6
8
9 22 28
10 49 64
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3- Determinants by Spreadsheet

3- Determinants by Spreadsheet
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3- Determinants by Spreadsheet

II1. Determinants and Singular Matrices

Example:
1 2 3

GivenA = |0 1 3| Compute the determinant of matrix A which 1s usually denoted by
1 2 5

det(4) or |Al.

<]

541 rol ooty
EVERYONE'S SMART UNIVERSITY

19



3- Determinants by Spreadsheet

To do this operation m MS-Excel, the following procedures are to be followed:

Input the entries to Excel. Matrix A will be in cells (A1:C3).

Click on cell AS

Click on “Formulas™ m the menu bar, then select “MDETERM™ from “"Math & Trig” Menu, or

simply click on f;. and select the Matrix A (Range From Al to C3) as shown below. Then press
OK.

2 D =
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3- Determinants by Spreadsheet

7

Function Arguments

MDETERM

Array | A1C3 ] = {1.230,131,25

Returns the matrix determinant of an array,

Array is a numeric array with an equal number of rows and columns, sither a cell

range or an array constant,

Formula result = 2

Help on this function

= 2

o< J[ conce |
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3- Determinants by Spreadsheet

4. The value 2 will appear as a result as shown below.

il Bl C
1,1 2 3
2 0 1 3
3|1 2 5
44
5| 2
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4- The Inverse of a matrix by Spreadsheet

4- The inverse of a matrix
by Spreadsheet
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4- The Inverse of a matrix by Spreadsheet

IV. The Inverse of a Matrix
Rule:The matrix should be square a matrix and the det(A) should be non-zero. If det(4)=0, the
inverse matrix does not exist and A is said to be singular or noninvertible.

Example:
1 2 3
Given A = |0 1 3| Compute inverse matrix (A
1 2 5
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4- The Inverse of a matrix by Spreadsheet

To do this operation n MS-Excel, thefollowing procedures are to be followed:

Input the entries to Excel. Matrix A will be 1n cells (A1:C3).

. Click on cell A5

3. Click on “Formulas™ in the menu bar, then select “MINVERSE” from “"Math & Trig” Menu, or
stmply click on f£,. and select the Matrix A (Range From Al to C3) as shown below. Then press
OK.

I~ =
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4- The Inverse of a matrix by Spreadsheet

.
Function Arguments m

MINVERSE

Array | A1:C3 {1,2,3;0,1,3;1,2,5

{-0.5,-2,1.5;1.5,1,-1,5;-0.5,0,0.5}
Returns the inverse matrix for the matrix stored in an array.

Array is a numeric array with an equal number of rows and columns, either a cell
range or an array constant.

Formula result = -0.5

Help on this function ok [ comcel |

=P —_—
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4- The Inverse of a matrix by Spreadsheet

Copy cell ASby clicking on cell AS then press Ctrl c.
Highlight the cells that range A5:C7.
Press F2.

Press Ctrl + Shift + Enter. the result of multiplying two matrices will appear as shown below.

NS s
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4- The Inverse of a matrix by Spreadsheet

= O = P
N = N @
o w w N

-0.5 - 12
1.9 1 1,9
=09 0 0.5

NOO U BN
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5- Adjoint of Matrix -- Adj(A) by
Spreadsheet
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5— Adjoilnt of Matrix -- Adj(A) by Sy

V. Adjoint of Matrix Adj(A).

Rule: If A a square matrix and det(4):0, thenA~1 = del;@A) Adj(A)
Example:
1 2 3
Given A= |0 1 3| Compute Adj(A).
1 2 5
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5— Adjoint of Matrix -- Adj(A) by

To do this operation in MS-Excel. the following procedures are to be followed:
1. Input the entries to Excel. Matrix A will be 1n cells (A1:C3).
2. As described above, do the following:
a. Compute det(A).
b. Compute A™.
c. Multiply A by the det(A).
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5— Adjoint of Matrix —-- Adj(A) by Sg

A B C
1| 1 2 3
2 0 1 3
3| 1 2 5
4
5 | -1 -4 3
6 3 2 -3
i -1 0 1

a' .
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06— Transpose of matrix by

6—- Transpose of matrix by
Spreadsheet
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06— Transpose of matrix by Spreadsheet

Tatriv AT
VI. Transpose of Matrix A
Rule: Transpose means to change column of the matrix to rows and vice versa.

Example:
1 2 3

Given A = |0 1 3| Find the transpose of A which 1s usually denoted by
1 2 5

matrix (A).
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6— Transpose of matrix by Spread

To do this operation in MS-Excel. the following procedures are to be followed:
1. Input the entries to Excel. Matrix A will be 1n cells (A1:C3).

2. Select cells that range from Al to C3. Then press Ctrl ¢ to copy them.
3. Click on Cell AS
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6— Transpose of matrix by Spread

4. Click on the small arrow at Paste icon and select Transpose.

A B -
1 1 2 3
7 0 1 3
3 1 2 5
4
> 1 1
6 2 1 2
v, L 3
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/- Solving system of equations by

7- Solving system of equations by
Spreadsheet
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/- Solving system of equations by

VII. Solve Systems Using Matrix Equations

Rule: The determinant of A should be non-zero.
Example:

Given the system bellow:

X42Y+3Z=6  cceeeeeee 1
2X-Y+7Z=2 e 2
5X+2Y=7 e 3

Find the value of X.Y and Z.

<]
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/- Solving system of equations by Spr;s

To solve this problem:
1. Form the matrices AB=C

1 2 3][X 6
2 —1 1||Y|=]2
5 2 01z 7

2. Fmd the det(A). since the det(A) = 35, proceed to step 3

= —

@Sl eron)ldeoly
EVERYONE'S SMART UNIVERSITY 39



/- Solving system of equations by Sp

To solve this problem:

3. Find A™.
4. Multiply A™ by C. the result is the answer for X.Y and Z.

X 1
YI=]1
Z 1

Al e
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/- Solving system of equations by Sp
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A B
1 1 2
2 2 T
3 5 2
A
5 35
6
7 - 2/35 6/35
8 1/7 - 3/7
9 9/35 8/35
10
11 1
12 1
13 1

O Lk WO

4
1/7
1/7

N N Oy M
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Lecture Summary

Learn how to use Excel for the addition and subtraction of matrices.
Learn how to use Excel for the multiplication of matrices.

Learn how to use Excel for calculating the determinants.

Learn how to use Excel for obtaining the inverse of the matrix.
Learn how to use Excel for adjoint of a matrix

Learn how to use Excel for obtaining the transpose of the matrix.

g‘ Learn how to use Excel for solving system of equations.
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