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Statistical operations (vectors and matrices) and their
application in the MATLAB program

Azhar Kadhim Jbarah Ali Yassin Al-Badrawi
Statistics Department, College of Administration and Economics-
Mustansiriyah University, Baghdad-Iraq

Abstract

MATLAB is one of the scientific statistical and computational software
programs. It is considered a high-performance programming
environment used to perform statistical data analysis, saving time and
effort in writing programs. The term MATLAB originates from two words,
Matrix Laboratory, which means “matrix laboratory"

The main interface window of the MATLAB program

LAET Mah the Sdeu sor Eremiple. o 10od GetingSisted.

Unable To parsz command Ristory lime: >
5 4]

> :,::“ 2

b = The Current Folder Window,
which contains files saved
: under specific names

Mere » Vb

i=b 433

= 234

The Command Window is used to
enter inputs and view outputs

The Workspace, which is stored in
memory
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To create a column vector Al by placing a semicolon between the numbers, as
shown in the following figure.
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The transpose method

Using this method, row vectors can be created and the resulting vector
can be converted into a column vector using the transpose function
transpose(x), as shown in the following figure.
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Thus, the column vector b1 is obtained.

Accessing an element in a vector

To access any element in a vector, the vector name is used with the
element index placed inside parentheses, whether the vector is a row
vector or a column vector.

>>c=[3;7;9;8];

>>c(2)

Accessing the second element of the vector

ans=7

Modifying an element in a vector

Any element in a vector, whether the vector is a row or a column vector,
can be modified by accessing the element and then placing an equals sign
followed by the new value.

>>rl=[4 6 8 1012]

>>rl(3) =77

rl=4 6 77 10 12
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Adding an element to a vector

An element can be added to an existing row or column vector that
already contains n elements; the addition is performed at a position after
index n by a positive integer amount.

>>d2=[15 12 16];

>> d2(6) =202

d2=15 12 16 0 0 202

Deleting an element from a vector

To delete the third element of the vector d2, the command is written by
placing empty square brackets [ ] after the equal’s sign.

>>d2(3) =[] d2=15 12 16 0 0 202
d2=15 12 0 0 202
Matrices

To create a matrix, it is done in the following way:

MATLLS BN L8y =51 030

L
-
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Or by writing the first row, then pressing Enter, followed by the second
row, and Enter again, continuing this way for the remaining rows of the
matrix, as shown below:
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3- Addition and Subtraction of Matrices
The number of rows of the matrices being added or subtracted must be
equal, and the number of columns must also be equal. Let us consider
the following matrices stored in memory:
a= b= c=
3 5 7 3 11 19 4 8 12
4 6 8 7 15 23 6 10 14
Then, the above matrices can be added or subtracted as follows:

>> d=a+b
d=

6 16 26
11 22 31

As shown above.
[P MATLA 320140 = 50

Matrix Multiplication
In matrix multiplication, the number of columns of the first matrix must
be equal to the number of rows of the second matrix, as follows:

a= b=

3 5 7 3 11 19
3 11 12 7 15 2
5 2 1 1 3 4

90



Journal of Statistical Sciences Edition No.:29, Mach 2026

r n
4 WATLAR R0 == 50 ST

A T - A Syee T o ) Py

bl AE el it X Open Vatntm = - S et T P N - l‘—s—
e e Gt Comey et e s b g T o
L - N wtasme | e Wetipme v Cue Commmie > Lmay e Wl e L MM e
. -t = e e v « —
e 3 * o0 Umn b wndows ¢ Decoresny  NMATLAS - B

]

) Pl 10 RAATLSR! Wi d the igns 30¢ Exsrgdes o1 veod Gethag Snied
> a=[3 5 7:3 11 1235 2 1)
b=[3 11 19;7 148 271 3 4);

> c=a'h

Element-wise Operations on Matrices
Each corresponding element of two matrices with the same number of
rows and columns can be multiplied to produce a matrix of the same size.
This is done by placing a dot. before the multiplication operator.
Similarly, any arithmetic operation on corresponding elements of the two
matrices can be performed in the same way, as follows:

>> hl=a.*c a= c=

hl= 3
12 40 &4 4

24 60 112

As shown above.

4 8 12

5 7
6 8 6 10 14
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Accessing Matrix Elements

Any element of a matrix can be accessed by specifying its row and
column. For example, to access the element in the second row and first
column of matrix A, use:

>>a(2,1) a=
ans = 3 5 7
<4 o W L Aaepls Come a T @teemen o) [ ey
~ = o P et T e L TR SRR
. ot e Y & - 5 e
e Gan Gwtpes | Cesdommas v | Ol v ey v ey e sesdme
i —al_ g e LhetoesDo e |
*» » wadom * Docuvems ¢ MATLAD ' U
£ Moo t2 MATLARY Watch ey Nidas. oo Lusocples, o1 e Gatang Scsed .
g
&, >> a=[3 5 7;4 € 8);
., ail, 1)
‘4‘
ll‘
.“{ ans =
o,
Fih :
)
L
i Jx >>
bpw
Narw [
LSSl PAndes)
fHa Ja1143084|

As for calling one or more rows with storage, it is as follows: Calling the
second row from the array e

>> e(2 ’ :) e=
ans = 2 8 14 20
4 10 16 22 4 10 16 22

6 12 18 24
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A second method to access matrix elements

Another way to access elements in a matrix is to treat the matrix as a
single column vector where elements are numbered sequentially column
by column. For example, in matrix E, the element E(4) has a value of 8, E
(9) has a value of 18, and so on for the remaining elements.

>>e (4) e=
ans = 2 8 14 20
8 4 10 16 22
6 12 18 24
>>w=e (9)
W =
18

To change the element located in the first row and third column of matrix
A from 7 to 77, use the following command:

>>a(1,3) =77
a=

3 5 77
4 6 8
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Deleting Elements from a Matrix

Individual elements cannot be deleted from a matrix, as this would
disrupt its dimensions. However, an entire row or column can be deleted.
This is done by referencing the row or column to be deleted, followed by

an equal’s sign and empty brackets, as shown below:
To delete the fifth row of matrix D, use the following command in
MATLAB:

>>d(3, :)=[] d=
d= 25 6 25 6
13 4 1 3 4
2 8 9

-
4 MATLER RiYTIde 12 - ) N

B Powe o MSTIART Wnch they e wew Barrphes o send (gteeg ames

> d

94




Journal of Statistical Sciences Edition No.:29, Mach 2026

Adding Elements to a Matrix

An entire row can be added to a matrix, and it will be placed after the last
row. If the new row is added at a position beyond the last row by more
than one, the intermediate rows are filled with zeros.

For example, to add a third row to matrix F, the number of elements in
the new row must match the number of columns of F:

>> (3,:)=[4 2 7] f=
f= 33 6 37
33 6 37 43 7 39
43 7 39
4 2 7
M
[ =My pomia g, o oo~ ooy
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