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 Abstract. This articlе еxaminеs thе mathеmatical rеsеarch of Abu Nasir al-Farabi in honor of thе 1150th 

annivеrsary, with particular еmphasis on his rеsеarch on round bodiеs. Еxamplеs from thе rеsеarch of thе grеat thinkеr 

al-Farabi arе givеn and diagrams arе givеn to dеtеrminе thе cеntеr of a givеn circlе, how to draw a circlе indirеctly, how 

to fill a sеgmеnt to a full circlе. You can sее the theorems of the study of modern round bodies, begun in the works of Al-

Farabi. Parts of the Center In the work "Mathematical Treatises" describe the center of a circle, perpendicular to the 

perpendicular radius of the circle, the method of dividing the arc into thrее equal parts and a diagram of the method of 

drawing a house or a sphere, obtained in two equal proportions, relative to another house or ball. Examples are given in 

comparison with Euclid's research on round bodies and Al-Farabi's research. The article proves the similarities and 

differences between Euclid's drawings and those of Al-Farabi. Al-Farabi's mathematical treatise contains 15 illustrations, 

each of which has a clear explanation. This explains why drawings can be studied and used in everyday life. These 

drawings prove once again that Al-Farabi was a very thoughtful scientist. 
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 Introduction. Abu Nasir al-Farabi, a great thinker of the East, was born in 870 in the city 

of Farab, now called Otrar, at the confluence of the Arys and Syr rivers (a medieval city near the 

modern city of Otrar in the South Kazakhstan region). Farabi's full name is Abu Nasir Muhammad 

Ibi Muhammad ibn Uzlag ibn Tarhan Al-Farabi. We know that Al-Farabi came from a wealthy Turkic 

tribe, as evidenced by the fact that his full name is "Tarkhan". The Arabs called Otrar, the ancient 

Kazakh city of birth, Barba-Farab, and from there he came from Abu Nasir al-Farabi, that is, from 

Faraban. 

At the same time, according to the records of the survivors, the city of Otrar in the IX century 

is one of the most important places in terms of historical relations and trade routes. Problems of 

geometry and some other branches of mathematics were closely connected with the development of 

the theory of historical geometric constructions. Euclidean geometry, founded in 300 BC, states that 

"a straight line can be drawn from any point to any point", "a finite line can be drawn as long as 

necessary (infinite)", "a circle can be drawn from any center to any size" , etc. The axioms show the 

importance of the role of constructions in the formation of geometry [2]. 

Geometric constructions IX - XV centuries. Al-Farabi's work "Spiritual manipulation of the 

secrets of nature through geometric figures" was devoted to the problems of geometry, and about 150 
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drawings were published. Fifteen problems are solved with a ruler and a compass with a constant 

pitch. Al-Farabi's main achievement was the collection and systematization of materials on the 

problems of geometric construction, scattered everywhere, and the assignment of "principles" that 

made him a certain branch of geometry [5]. 

The main part. Al-Farabi's manuscript does not mention the definition of the circle center in 

his first book. This report is considered in the treatise of Abu al-Wafi. 

How to fill the segment to the full circle, then we put the segment ABC and divide it at point 

B. Draw the lines AB and BC and construct the right angles BCD and BAD on each of the points A 

and C on the lines AB and BC. Draw a line BD and divide it at point E. Then the point E is the center 

of the arc ABC. 

 

Figure 1 - Indirect driving 

 

How can we make a tangent from point A to the circle BC with center D, then we draw the line 

AD. It intersects the circle BC at point B. Draw a circle AE at a distance DA from the center D. 

Construct a right angle ABE at point B and draw a line ED that intersects the circle BC at point C. 

Let's add A and C. In this case, the AC is carried out in the circuit of the indirect BC. Euclid 

corresponds to the chapter in the 17th appendix of the III book "Nachala". Here is his picture [1, 4]. 

 

Figure 2 - Indirect conduction in Euclid’s book "Beginning" 

Mathematical substantiation: The tangent to the circle is perpendicular to the radius. 

If it is indirect, according to the method of the craftsman, then we place the ruler on the line BC 

and open the compass to one dimension; If one end of it moves along the ruler, then the other end 
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passes through the point A and gives a line parallel to BC. Al-Farabi demonstrated the method of 

drawing using a ruler and compass (Figure 3). 

  

Figure 3 - The method of drawing with a ruler and compass 

If we draw a tangent from point A to the circle of the wheel ABC, then we connect point A with 

the center of the circle, point D, so we draw A and D [AD]. Construct a rectangle DAE along the line 

AD at point A. Then the line AE is adjacent to the wheel ABC. Here is a picture of him. According 

to Euclid in the 16th appendix of the III book "Nachala" [1,4]. 

If we draw a tangent from point A to the circle of the wheel ABC, then we connect point A with 

the center of the circle, point D, so we draw A and D [AD]. Construct a rectangle DAE along the line 

AD at point A. Then the line AE is adjacent to the wheel ABC. Here is a picture of him. According 

to Euclid in the 16th appendix of the III book "Nachala" [1,4]. 

 

Figure 4 - Drawing in Appendix 16 to Book III of Euclid "Beginning" 

If the line between the lines AB and AC of the triangle ABC is parallel to BC and draws a line 

equal to the given D [and if BC is less than the line D], then the line BC in its direction [until point E 

is equal to [D] if BC is greater than line D, we draw a line BE equal to] D on line BC. 

Draw a line parallel to the line AB from the point E. It intersects AC at point G. Draw a line 

parallel to the line BC from the point G; This is the line GH that intersects AB. Then the line GH is 

equal to the line D. 34 appendices of the first book of Euclid «Nachala» prove the correctness of the 

decision [5]. 
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Figure 5 - Pictures in the works of Al-Farabi and Euclid 

If you want to draw a line between the lines AB and AC of the triangle ABC parallel to the line 

BC, for example, on the line AB equal to the distance it intersects, ie equal to the line EB, then divide 

the angle ACB by the line BD and draw the line B from point DC. Then the line DE is equal to the 

line EB. The solution of the problem is shown in the following figure. The correctness of the 

construction is proved by the appendices 29, 6 of the first book of Euclid "Nachala" (Figure 6) [5]. 

 

Figure 6 - Appendix 29, 6 of the first book of Euclid "Beginning 

If, for example, in a triangle ABC it is necessary to draw a line parallel to the line BC and a line DE 

equal to the lines BE and F. Then draw a line BG equal to the line F, draw a line GH parallel to AB 

through the point G and divide the angle HGC [GD ] and draw a line DE parallel to the line BC from 

point D. Then the line DE is equal to the lines BE and F (Figure 7) [5]. 

 
Figure 7 - The line DE is equal to the lines BE and F. 

About drawing a triangle equal to another triangle. If it is a triangle whose sides are equal to 

the sides of another triangle [for example, ABC], then we draw a straight line DE and draw a line DG 

equal to AB, GH equal to BC and HF equal to CA. Let's take the point G as the center and give the 
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part of the circle at a distance GD, so let's take the point H as the center and give the part of the circle 

at the distance HF. The first part [the second part] intersects at point I. Next, let's draw lines GI and 

IH. Then the sides of the triangle GIH are equal to the sides of the triangle ABC. The solution is 

shown in the figure below [5]. 

 

Figure 8 - The sides of the triangle GIH are equal to the sides of the triangle ABC. 

On the division of an angle into three equal parts. If he divides the angle ABC into three equal 

parts, then the angle ABC is a rectangle, we draw an equilateral triangle DBC on the line BC. Then 

the angle ABD is one third of the rectangle. Divide the DBC angle. Each angle of an isosceles triangle 

is equal to two-thirds of the right angle (Figure 9) [5]. 

 

Figure 9 - Each angle of an equilateral triangle is equal to two-thirds of the rectangle 

If the angle is smaller than the right angle, then we take the point B as the center and draw a 

circle DAC at a distance BA. Place BD at right angles to BC and draw CB to point E until it intersects 

the circle. Bring the ruler to point A and move it along the circumference of the wheel CDE until the 

line HF between the perpendicular DB and the arc DE is equal to the line DB, in which case the ruler 

does not deviate from point A. Then we draw an arc EK equal to the arc EF and connect KB in the 

direction to the point L. Then the angle LBC is one third of the angle ABC. Then divide the angle 

ABL (Figure 10) [1]. 

 

Figure 10 - The angle LBC is one third of the angle ABC 
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Another way to divide an angle into three equal parts. Let's construct an acute angle ABC and 

if we want to divide it into three equal parts, we will draw a perpendicular from point A [from a point 

on the line BC]. Bring the ruler to point B and move until the line between the lines AD and AH is 

doubled AB. For example, the line DEB, and therefore the line DE is a double line AB. Therefore, 

the angle DBC is one third of the angle ABC. Here is a picture of him [5]. 

 

Figure 11 - Divide the angle into three equal parts 

On the division of the arc into three, equal parts. If he wants to divide the arc ABD into three 

equal parts, then we find the center of the circle where the arc is located. Let this be the point E. 

Adding A and E, E and D, we divide the angle AED into three equal parts by the lines EV and EC, 

which intersect the arc ABCD at points B and C. Then the arc ABCD is divided into three equal parts 

arcs AB, BC and CD (Figure 12) [5]. 

 

Figure 12 - Divide the arc ABCD into three equal parts arcs AB, BC and CD 

Consider a report on building a house or balloon that is two times larger than the house or 

balloon or in relation to the other. If it is necessary to build a square house, which is a double house 

of equal length, width and height, or to build a double ball, or to divide a ball or a ball of equal 

diameter, and how to put a ball of the same length and diameter? Construct an equal line AB, draw a 

line AC on the line AB along the double rectangle and complete the plane figure DABC. 

Draw diagonals AD and BC. They are separated at point F. We draw DC and DB lines in their 

direction. We place the edge of the ruler at point A and move it along the lines GC and EB [until they 

intersect at points E and G] so that GF and FE are equal. Then the length of the house or the diameter 

of the sphere is a line BE (Figure 13) [5]. 
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Figure 13 - The length of the house or the diameter of the ball 

About making a burning mirror. If we want to make a mirror that burns an object from a distance 

with the help of sunlight, then first we need to make a ready-made model that defines the mirror 

(pattern). Let's make a circle, half the diameter of which is equal to the distance of the object we want 

to burn. This is the ABC circle. Let's draw its diameter ADC. Let's draw some equal segments from 

point C on the line DC. The smaller these sections, the better and more accurate the finished sample. 

These sections are CF, FH, HG, GE and ED. Let's draw lines E, G, H and F at right angles through 

the point D [to CD] and extend them on both sides to the points B, I, K, L and M. Let's add points C 

and B, C and I, C and K, C and L, C and M. Let us draw the line FN equal to the line CM, the line 

HX equal to CL, the line GO equal to CK, the line EP equal to CI and the line DS equal to CB. Let's 

add points C, N, X, O, P and S and draw a pattern along the line. Let's make a mirror out of a lot of 

metal, such as iron, bronze, copper or zinc, and if possible, polish it. If the mirror is crooked, we 

adjust it according to the finished pattern by placing the finished sample on the mirror so that the 

point C coincides with the center of the finished sample on the mirror. Then we get a combustible 

mirror with a high ignition power (Figure 14) [5]. 

 

 

Figure 14 - Drawing of a combustible mirror with high flammability 

The second way to make a burning mirror. If we want to draw it, we can take any distance, half 

of which is the line AB, and draw it in its direction to the point C. Let us place the line DB 
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perpendicular to point B on both sides and draw small lines BE, EG, GH and HC equal to each other 

on the line BC. Divide AE at the point F and draw a circle at a distance FA from the center F. It 

intersects the line BD at points I. Draw lines IL parallel to the lines AC from points I and a line 

parallel to the line BD from points E to the points L. Divide the line AG at the point M and draw a 

circle at a distance MA from the point M. It intersects the line BD at N points. Draw lines NX parallel 

to the line AC from points N to the point X. Divide the line AN at the point O and draw a circle at a 

distance OA from the center O. It intersects the line BD at points P. Draw lines from points P to points 

Z parallel to BC. Connect the points B, L, X and Z with a line and get a sample. If we are going to 

check the finished sample, we place it at point B in the middle of the mirror. Thus, we can obtain a 

combustible mirror with a high ignition power (Figure 15) [5]. 

 

Figure 15 - Ignition mirror diagram 

 

 Conclusion. Let us now briefly consider the content of Farabi's mathematical treatises 

contained in the above collection. We have already mentioned that Farabi in his famous 

"Encyclopedia" defined the subject and content of mathematical sciences, as well as other sciences. 

Farabi focuses on each of the chapters of mathematics and defines the disciplines, the content, which 

is not a small glove for the development of mathematics. His views on the seventh chapter of 

mathematics, that is, on the science of manipulation, are especially important here. The ancient 

Greeks as mechanics knew the project of this science. "Mechanics" means "cunning" in Greek. 

However, Farabi expanded the content of this science and made it a special branch of mathematics. 

In terms of content, this field is close to the mathematics (applied mathematics) used in modern 

practice. The great scientist has a great place in the history of mathematical sciences and technology. 

One of his great principles in science is the ability to apply mathematics to the study of natural 

phenomena, to practice. 
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The main purpose of the science of trickery is to make the possibility a reality. "The science of 

manipulation is the study of how to find the methods and mechanisms that are necessary to apply 

mathematical, principled, natural and perceptible bodies deliberately," he said. According to Farabi, 

the mathematical basis of architecture, geodesy, metrology, artisanship, various tools and other 

practical areas lies in science [7]. 

The great scientist, in other words, says that the application of mathematics is innumerable, it 

is only necessary to be able to find the source, the problem, that is, the trick. Modern science has fully 

proved that this principle is correct. 
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Аңдатпа. Ұcынылып oтырған мақалада Әбу Наcыр Әл-Фарабидiң 1150 жылдығына oрай математикалық 

зерттеулерiне шoлу жаcалып, coның iшiнде дөңгелек денелерге қатыcты зерттеулерiне аcа көңiл бөлiнген. 

Берiлген шеңбердiң центрiн анықтау, шеңберге қалай жанама жүргiзуге бoлады, cегменттi тoлық шеңберге дейiн 

қалай тoлықтыру керек деген cұрақтарға ұлы oйшыл әл-Фарабидiң зерттеулерiнен мыcалдар келтiрiлiп, 

cызбалары ұcынылған. Әл-Фарабидiң еңбектерiнен баcтау алған қазiргi дөңгелек денелер туралы зерттеулер 

теoремаларды көруге бoлады. Математикалық трактат еңбегiндегi Центрдiң бөлiктерi, шеңбер центрiн анықтау 

туралы, шеңберге жүргiзiлген жанама радиуcқа перпендикуляр жайында, дoғаны тең үш бөлiкке бөлу әдici және 

екi еcеленген баcқа үйге немеcе шарға тең қатынаcта алынған үй немеcе шар cалу туралы әдicтерiнiң cызбаcы 

көрcетiлiп, түciндiрiлген. Евклидтен бастау алған дөңгелек денелер туралы зерттеулері мен Әл-Фарабидің 

зерттеулерімен салыстырылып, мысалдар келтірілген. Мақалада Евклид сызбалары мен Аль-Фараби 

сызбаларының ұқсастықтары дәлелденіп, ерекшеліктері анықты көрсетілген. Әл-Фарабидің математикалық 

трактатынан 15 сурет алынып, әр сызығын анықты етіп түсіндірілген. Ол сызбалардың не үшін зерртеп, неге 

пайдалануға болатыныда, тұрмыстық өмірде пайдасы да айтылған. Бұл сызбалардан Әл-Фарабидің аса ойлы 

ғұлама болғаны тағы бір дәлелденді. 

Түйін cөздер: Әл-Фараби, зерттеу, шеңбер, центр, cигмент, нүкте, дөңгелек, дoға. 
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Аннoтация. В даннoй cтатье раccматриваетcя математичеcкoе иccледoвание Абу Наcира аль-Фараби в 

чеcть 1150-летия, c ocoбым акцентoм на егo иccледoвания круглых тел. Приведены примеры из иccледoваний 

великoгo мыcлителя аль-Фараби и даны диаграммы, чтoбы oпределить центр даннoгo круга, как нариcoвать круг 

кocвеннo, как запoлнить oтрезoк дo пoлнoгo круга.  Мoжнo увидеть теoремы иccледoвания coвременных круглых 

тел, начатые еще в трудах Аль-Фараби.  Чаcти Центра В труде «Математичеcкие трактаты»  oпиcывают центр 

круга, перпендикуляр к радиуcу перпендикуляра круга, метoд деления дуги на три равные чаcти и cхему метoда 

риcoвания дoма или cферы, пoлученнoй в двух равных прoпoрциях, oтнocительнo другoгo дoма или шара. 

Приведены примеры в сравнении с исследованиями Евклида о круглых телах и исследованиями Аль-Фараби. В 

статье доказываются сходства и различия рисунков Евклида и рисунков Аль-Фараби. Математический трактат 

Аль-Фараби содержит 15 иллюстраций, каждая из которых имеет четкое объяснение. Это объясняет, почему 

рисунки можно изучать и использовать в повседневной жизни. Эти рисунки еще раз доказывают, что Аль-Фараби 

был очень вдумчивым ученым. 
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