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ABSTRACT
In this work, the solution of a system of linear algebraic equations using the
object-oriented programming language C ++ builder 6 and its solution, consisting of
Gauss, Kramer, Jordan and simple iteration methods.
Keywords: C++ builder 6 programming language, mathematical model,
optimal solution, exact solution, approximate solution.
AHHOTAIUA
B oannoii pabome pewenue cucmemvl TUHEUHbIX aneeOPAUYECKUX YPABHEHUL C

UCNONIL308AHUEM 00BbEKMHO-0OPUCHMUPOBAHHO20 A3bIKA npocpammuposanus C ++
builder 6 u ezco pewenue, cocmosuee uz memooos I aycca, Kpamepa, /[picopoana u
npoOCMbIX UMepayuil.

Knrouesvie cnosa: Azvik npoepammuposanus C++ builder 6, mamemamuueckas
MOOelb, ONMUMATILHOE peulenue, MOYHOe peulerue, NPUOTUNCEHHOe pelueHUe.

INTRODUCTION

It is known that the mathematical model of any object is represented by
mathematical relations (equations, inequalities or their systems). One of these
relationships is a system of linear algebraic equations. A system of n linear algebraic
equations unknown to us be given The numbers given here are s, s are unknown. If
(1.1) the main determinant corresponding to the system is different from zero i.e.

(allxl +apX, +...t+a, = b1

a +a,.X +..+a,. =b
J 21X1 2272 2N 2 (11)

A X +a,X, +...+a, =hb
be given The numbers given here are s, s are unknown. If (1.1) the main
determinant corresponding to the system is different from zero.
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DISCUSSION AND RESULTS

Since there are several ways to solve a system of linear algebraic equations, let
us consider the stages of building a mathematical model using the Kramer rule,
Gaussian, and inverse matrix methods, and methods for using modeling in software
development (1.1) for the system.

Method 1: Kramer's rule method in solving a system of linear algebraic
equations.

The Kramer rule method is also commonly referred to as the determinants
method. We consider this method (1.1) for a system of linear algebraic equations.
According to this method, the following (n + 1) units are n-order

The Kramer rule method is also commonly referred to as the determinants
method. We consider this method (1.1) for a system of linear algebraic equations.
According to this method, the following (n + 1) units are n-order

&y &y - &y &y Ay .- Ay &y Ay - Ay

A . aZl a22 a'2n a'21 a22 aZn aZl a‘22 aZn
= %

anl a‘n2 ann a‘nl anz ann anl an2 a'nn

the values of the determinants are and are unknown. They are found by formula
A A A

:_Xl,x — Xz’“’xn: *n
% AP A A

The disadvantage of the Kramer method is the difficulty associated with
calculating high-order determinants. Typically, Kramer's rule is used in a system of
equations when the number of equations is small.

1.1- Assignment:

1.2- Create the following system of linear algebraic equations, a program model
in the programming language C ++ Builder 6 using the Kramer rule method.
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2X + X, — X, =1

X, —4X, +7X, =14
oX, —2x, =4
Once the program is running, you will need 4 StringGrids, 3 Labels, 1 Image, and 1
Button component to program a system of algebraic equations in S ++ Builder 6.

Once the required components are installed in the form window, the application view

will look like this.
[EuFormi S| T =lol x|

2y +xy-x =1 = 23 +x,—x, =1
_xl 4x3|7x3:14§§ X —dx, +Tx, =14

L | Sxy —2a, =4 5x;=2x,=4

R o LU ]
.............. x1= x1=

EESEERRRRRREEE o F crrvir Hizoblash |::::: x2= Higablazh [
EEREERRRRREEEY o P e 1 x3= |’

1-Fig. Software view.

Method 2: Gaussian method for solving a system of linear algebraic equations.

The Gaussian method is a method based on the sequential loss of the unknown,
the algorithm of which consists of the following sequence of calculations. (1.1) (if
any, can be obtained by substituting the equations in the system). (1.1) is the sum of
all terms of the first equation in the system.

X, +C,X, +...+C X =d, 1.2
Here
cljzﬁ, ]=23,..n, dlzi.

Ay T

(1.2) by helping this equation from (1.2) sytem X, we lose the unknown.

For this (1.2) equation a,,,a,,,...,a,,, multiplying in series (1.1) the second,
third, etc. of the system of equations, respectively. Dividing the n-equations by
Xy, X3,..., X, depending on the unknown

853

December 2021 WWW.0riens.uz




Oriental Renaissance: Innovative, R VOLUME 1| ISSUE 11
educational, natural and social sciences §) ISSN 2181-1784

Scientific Journal Impact Factor SJIF 2021: 5.423

a,X, +..+ a5 X =h;

n

.................................. (1.3

X, +..+a x =h

We have a system of linear algebraic equations. Here :
1 1 -
a; = a; — &Gy, bu :di _aildl’ I,]=2,..,n
Now from (1.3) system X, we should lose unknown. For this (1.3) system's
first
equition aj, #0 ( If a, =0 will be = 0, (1.3) equations in the system

exchange th place a;, # 0

X, 4+ CpgXy +...+C, X, =0, (1.4)
Here
1 1
a, b
J 2 :
Cj =0, ==, 1=34,..,n
a22 a22
Repeat once this process n—1
Xn—l + Cn—l,an = dn—l (1-5)
We will have equality. Here
n-2 -2
_ an—lxn d . = br?—l
Cn—1,n ~  _n=2 ' Yn1 T _p-2
an—l,n—l an—l,n—l

(1.5) from the previous system using the equation X, we lose unknown, X_ for

find
X, =d, (2.6)
n-1
We will have. Here d,| = ——
=
n,n
So (1.1) system’s X, X, 4,..., X,, X unknowns for clarify I'aycc ways (1.2),

(1.4), (1.5) Ba (1.6) We have the following solution algorithm based on
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X, =d,
Xn—l —UYna Cn—l,nxn’
Xy =0y = CyX3 —... =Gy X,
X, =d; —C,X, —...—C, X,
This formula can be summarized in the following

viewx, =d, — > ¢;x,, k=nn-1..1

j=k+1
2.1- Task. Following
X +2X, = X;=-1

2X, —3X, +4x, =13
—3X, + X, —2X, =—6
Create a system of linear algebraic equations, a program model in the Gaussian method
C ++ Builder 6 programming language. Once the program is running, you will need 2
StringGrid, 3 Label, 1 Image, and 1 Button components to program in a S ++ Builder 6 visual
environment to solve a system of algebraic equations.
Once the required components are installed in the form window, the application
view will look like this.

Figure 2. Software view.
Method 3: Inverse matrix method for solving systems of linear algebraic
equations.
Let us consider the inverse matrix method in solving a system of linear algebraic
equations (1.1). To do this, (1.1) is an n-dimension composed of coefficients in front
of the unknowns in the system
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8y &y Ay
A= a'21 a22 a2n
a,; d,...ad,
Consider a square matrix. Consider a square matrix.
A'*A=E
would be appropriate. Where E is the unit matrix, namely
10..0
01..0
E =
00..1

Theorem. If the determinant value composed of the elements of the matrix
A is different from zero, i.e., there is an inverse matrix to the matrix A. If there is an
inverse matrix to matrix A, it is calculated using the following formula

all a21"' an1

A—l =£ a12 a22"' an2
JAN) IR

aln a2n"' ann

Here A=det A, A, —a; algebraic fillers of elements

Ay App e Ay Qg oo Ay
Ay Ay Ay g Qyjyg e By

A =D , 1,j=12,3,...,n.

Y ai—12 ai—lj—l ai—1j+1 ai—ln
3.1- Task. Following
2X + X, +2X%, =4
X, — X, +2%; =1
X + X, — 2%, =3
system of linear algebraic equations, creation of a program model in the programming
language C ++ Builder 6 using the inverse matrix method.
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Once the program is running, you will need 4 StringGrids, 3 Labels, 1 Image, and 1
Button component to program a system of algebraic equations in S ++ Builder 6. Once the
required components are installed in the form window, the application view will look like
this.

BT -0k EEETE—— ~1ml x|
""""" 2%, + %, +2x, = 4 2x, +x,+2x, =4
_________ X, —x, +2x, =1 'l_::_:_‘_ X, =X, +2x, =1

3x, +x, —-2x, =3

2 1 2 - 4
1 1 2 - 1

x1=
x2=
x3=

J [ Hizoblash

0.5

Figure 3. Software view.
(2,3,4) -As can be seen in the figures, in solving a system of linear algebraic
equations, the Kramer method, the Gaussian method, the methods of solving inverse
matrix methods are mentioned.

CONCLUSION

Denmak can solve any obvious problem in several ways. If the real process in
question can be expressed with sufficient accuracy through mathematical relations, it
will be possible to solve this problem by constructing a mathematical model. Solving
a problem in this way is called the process of mathematical modeling.
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