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Abstract : This in the article second orderly of lines general equation simplification methods
analysis The line is drawn type looking at equation canonical to form to bring , to fit coordinate
to the children transition and to the center according to classification methods seeing Also ,
simplification  in the process used algebraic and geometric methods , their application  and
results in detail will be covered . Article second orderly the lines research in doing important
theoretical the basics and practical to applications related recommendations own inside takes .
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Second orderly lines , that is cones intersections , geometry , algebra and practical in
mathematics important role plays [1-5] . Their general equation quadratic , linear terms and
permanent the value own inside takes , this and classification and analysis to do process
complicates . This the lines to study facilitate for the purpose various simplification methods
working issued are , they are general equation more comfortable to form to bring opportunity
gives . Such methods in line coordinates change , quadratic = the form diagonalization and
equation canonical to form to bring This techniques application  through second orderly
of lines geometric properties determination and classification becomes easier [5-6]. This in the
article general equation simplification methods , their mathematician basics and practical
application analysis will be done .
We are as is known second orderly curve of the line general appearance
allxz + 2a12xy + a22y2 + 26113)6 + 26123 y + a33 == O
In this way, to determine and construct a second-order line given in this form, it can be
classified according to whether or not it has a center.
Simplify a second-order linear equation with a single center .

In this case, using parallel translation, we place the coordinate origin at the center of the
second-order line. As a result, the first terms in the equation disappear. We direct the coordinate
axes along mutually perpendicular principal directions. Since the mutual addition of directions

is an invariant property, in the new coordinate system {1,0} and {0,1} directions are mutually
complementary. This condition

a;, =0

is equal to the equality. So in this case the equation of the second-order line is

a11x2 +ay y 2 +a3; =0(1)

In this equation a;; 0 a,, 0, aj; the coefficient may or may not be zero. If as; the
coefficient is zero, then equation (1)
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Ax*+By?=0()
If A, B the coefficients have different signs, this equation defines two intersecting straight lines.

If the coefficients have the same signs, this equation defines a single point.
If the coefficient in equation ( 1) above is not equal to zero, then equation (2) a3

Ax? + By 2 =1(3)
This equation determines an ellipse or a hyperbola, depending on the sign of the coefficients.
Thus, a second-order line with a single center consists of one of the following four lines:

1. Ellipse

2. hyperbole;

3. two intersecting straight lines;
4. one point.

Simplify a second-order linear equation without a single center .
We then orient the new ordinate axis along a non-special principal direction. We know that this
direction is non-asymptotic. We take the diameter of the axis of the ordinate as the abscissa. In

the new coordinate system, the direction of the ordinate axis is {0,1} coordinates and the
equation of the joint diameter in this direction
alzx +a22y +a23 :O
This equation is y = Oequivalent to the equation
a1220a2320a22 0
we get relationships. Furthermore
2
O =ayay —a;;" =0
If we take into account the equality ~ a;; =0, we get: The result is a second-order equation of
a line without a single center.
a22y2+2a13x2+a3320 (4)
equation a,, Ois relevant. For this line,
0 0 ap
2
A = O a22 O = —a226113
az; 0 as;
Since , if, @y3 0 then the second-order line has no center, and if a;; =0, then the second-

order line has infinitely many centers and the centers form a straight line.
If the second-order line does not have a center, then in equation (4) above a;3 0, the second-

order line x =——3>— intersects the abscissa axis at a point. We move the origin to this point
2ay,

and solve the equation

ay y 2 +2a13x =0 (5)

In this equation, if a,5 the sign of the coefficient a,, is opposite to the sign of the coefficient,
then equation (5)
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2
y =2px (6
It appears. p > 0 Since it is in this equation, it defines a parabola.

Ifa,; coefficient signa,, If the coefficient sign is the same as in equation (6), p <0 Since , it

defines the empty set.
in equation (5) of a second-order line without a single center a5 is zero, then equation (4)

2
apy " +ay =007)
In this equation a,, 0, a3 the coefficient may or may not be zero. If a3 and if the
coefficient is zero, equation (7)

2
y =0 (8)
appears and identifies two overlapping straight lines.
in equation (7) above a5 is not zero, then equation (7)

P=c(9)
If as; the sign of the coefficient a,, 0is opposite to the sign of the coefficient, then equation
(9) ¢>0is in and it defines two parallel straight lines. If @53 the sign of the coefficient

ay, Ois the same as the sign of the coefficient, then equation ( 9 ) ¢ <0 is in and it defines

the empty set.

Therefore, a second-order line without a unique center consists of one of the following three
lines:

1) parabola (has no center);

2) two parallel straight lines (centers have a straight line);

3) two overlapping straight lines (centers have a straight line).

Second orderly of lines general equation simplification their geometric properties understanding
and practical application for important importance has . Coordinates change , center
determination and canonical to form to bring such as methods using complicated equations
systematic accordingly analysis to be done and classification This is possible . techniques not
only cones sections to study simplifies , but their physics , engineering and computer graphics
such as in the fields also help with the application gives . See . issued methods this to the topic
related next research and scientific and technological developments for solid theoretical basis
become service does .

References;

1. Nuritdinov, J., & Tashxodjayev, A. (2024). TO°PLAMLAR USTIDA BAJARILADIGAN
MINKOVSKIY AMALLARINI O‘QITISHNING ZAMONAVIY
METODLARI. QO‘QON  UNIVERSITETI XABARNOMASI, 13, 174-177.
https://doi.org/10.54613/ku.v13i.1052

2. Tursunboy o°‘g‘li, N. J. (2025). TALABALARGA TEKISLIKDA KVADRATNING
KANONIK TENGLAMASI VA UNING XOSSALARI MAVZUSINI O ‘QITISHDA
ZAMONAVIY TEXNOLOGIYALARDAN FOYDALANISH. MODELS AND
METHODS FOR INCREASING THE EFFICIENCY OF INNOVATIVE RESEARCH,
4(43), 187-194.

page 394


https://doi.org/10.54613/ku.v13i.1052
https://www.academicpublishers.org/journals/index.php/ijai

I« AMERIGAN
=%~ “ ACADEMIC ~

ISSN: 2692-5206, Impact Factor: 12,23 B Y PUBLISHER *

American Academic publishers, volume 05, issue 07,2025

Journal: https://www.academicpublishers.org/journals/index.php/ijai

10.

11.

12.

13.

14.

15.

16.

17.

Nuritdinov, J., & Muhammadjonova, N. (2024). TARTIB AKSIOMALARINING
GEOMETRIK TASDIQLARNI ASOSLASHDA QO‘LLANILISHI. University Research
Base, 835-838. Retrieved from https://scholar.kokanduni.uz/index.php/rb/article/view/737
Nuritdinov, J. (2024). TO‘G‘RI CHIZQDAGI KESMALARNING MINKOVSKIY
AYIRMASIL University Research Base, 830-834. Retrieved from
https://scholar.kokanduni.uz/index.php/rb/article/view/736

Nuritdinov, J., & Sharifjonova, M. (2024). LOBACHEVSKIY GEOMETRIYASINING
BA’Z1I MASALALARI TAHLILI. University Research Base, 869-874. Retrieved from
https://scholar.kokanduni.uz/index.php/rb/article/view/745

Kanonxon HypuraunoB Typcyn6oit Vram. (2023). TEKMCIIMKIA BEPUWJII'AH
DJUIMIICJIAP  MUHKOBCKUM ~ AMUPMACH. QO‘QON  UNIVERSITETI
XABARNOMASI, 1(1), 105-113. https://doi.org/10.54613/ku.v1i1.312

Mawmatros, M. 1l., Hyputounos, XK. T., & DOconos, 3. 3. (2021). duddepeHunanbHbie
UTPBI JIPOOHOTO TMOPSIKA C paclpeelieHHbIMU MapaMeTpamu. [IpoGiembl ynpaBieHHusS U
uHpopmaruky, 4, 39.

Jalolxon Nuritdinov Tursunboy ugli (2020). Determining the Minkowski Difference and
Sum of Some Sets. Solid State Technology, 2235-2240.

Jalolxon Nuritdinov Tursunboy o0'g'li, Nematov Bexruzbek Bobomurod o‘g‘li,
Abdurashidov Abduhalil Inomjon o°‘g‘li. (2024). MERSENN SONLARI HAQIDA.
https://doi.org/10.5281/zenodo.13894999

Mamatov, M. S., Nuritdinov, J. T., Turakulov, K. S., & Mamazhonov, S. M. (2024).
Geometric properties of the Minkowski operator. Bulletin of the Karaganda University.
Mathematics Series, 116(4), 127-137.

Nuritdinov, J., Kakharov, S., & Tashxodjayev, A. (2024, November). Application of
Minkowski operator in artificial intelligence tasks. In AIP Conference Proceedings (Vol.
3244, No. 1). AIP Publishing.

Dagur, A., & Jalolxon, N. (2025, June). Improving cryptocurrency money laundering
detection through reinforcement learning techniques. In Intelligent Computing and
Communication Techniques: Proceedings of the International Conference on Intelligent
Computing and Communication Techniques (ICICCT 2024), New Delhi, India, 28-29 June,
2024 (Volume 3) (p. 15). CRC Press.

Tursunboy o‘g‘li, N. J. (2025). TALABALARGA TEKISLIKDA KVADRATNING
KANONIK TENGLAMASI VA UNING XOSSALARI MAVZUSINI O ‘QITISHDA
ZAMONAVIY TEXNOLOGIYALARDAN FOYDALANISH. MODELS AND
METHODS FOR INCREASING THE EFFICIENCY OF INNOVATIVE
RESEARCH, 4(43), 187-194.

Nuritdinov, J., & Tashxodjayev, A. A. (2024). TO ‘PLAMLAR USTIDA
BAJARILADIGAN MINKOVSKIY AMALLARINI O ‘QITISHNING ZAMONAVIY
METODLARI. QO ‘QON UNIVERSITETI XABARNOMASI, 13, 174-177.

Nuritdinov, J., & Muhammadjonova, N. (2024). TARTIB AKSIOMALARINING
GEOMETRIK TASDIQLARNI ASOSLASHDA QO ‘LLANILISHI. University Research
Base, 835-838.

Nuritdinov, J. (2024). TO ‘G ‘RI CHIZQDAGI KESMALARNING MINKOVSKIY
AYIRMASI. University Research Base, 830-834.

Nuritdinov, J., & Sharifjonova, M. (2024). LOBACHEVSKIY GEOMETRIYASINING
BA'ZI MASALALARI TAHLILI. University Research Base, 869-874.

page 395


https://scholar.kokanduni.uz/index.php/rb/article/view/737
https://scholar.kokanduni.uz/index.php/rb/article/view/736
https://scholar.kokanduni.uz/index.php/rb/article/view/745
https://doi.org/10.54613/ku.v1i1.312
https://doi.org/10.5281/zenodo.13894999
https://www.academicpublishers.org/journals/index.php/ijai

G\ C\)@ % . AMERIGAN
0@ (‘\ jLe - ACADEMIC ~
Q» ISSN: 2692-5206, Impact Factor: 12,23 B/} PUBLISHER *
?’ American Academic publishers, volume 05, issue 07,2025

Journal: https://www.academicpublishers.org/journals/index.php/ijai

18. Nuritdinov, J. T., & Nematov, B. B. (2024). NEW METHODS FOR DETERMINING
WHETHER A SUFFICIENTLY LARGE NATURAL NUMBER IS PRIME OR
COMPOSITE. International journal of medical sciences, 4(11), 177-181.

19. Nuritdinov, J. T., Kakharov, S. S., & Dagur, A. (2024). A new algorithm for finding the
Minkowski difference of some sets. In Artificial Intelligence and Information
Technologies (pp. 142-147). CRC Press.

20. Jalolxon, N., Amurullo, U., & Nuriddin, U. (2024). DEMOGRAFIK KO ‘RSATKICHLAR
VA ISHSIZLIK ORASIDAGI BOG ‘LIQLIKNING EKONOMETRIK TAHLILI. Kokand
University Research Base, 833-836.

page 396


https://www.academicpublishers.org/journals/index.php/ijai

