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Abstract:
Circles inscribed inside and outside a triangle have been a topic of interest for mathematicians
for centuries. In this paper, we will explore the properties of these circles and their
relationship to the sides and angles of the triangle. We will also discuss the methods used to
calculate the radius and center of these circles and their applications in various fields.
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AHHOTaAUMA:
OKpy»KHOCTH, BIHCaHHble BHYTPb W CHapyXXW TpeyrojbHHKa, BeKaMHU HWHTEpeCcOoBaU
MaTeMaTUKOB. B 3TON cTaTbe MbI MCC/e/lyeM CBOMCTBA 3TUX OKPY>KHOCTEW U HUX CBAA3b CO
CTOPOHAaMU U yrJlaMU TpeyrojbHUKa. Mbl Take 06CYJAMM MeTOJbl, UCIOJIb3yeMble [JIs
pacdeTa pajyca U [JleHTpa 3TUX OKPY>KHOCTEeMH, U UX IPUMeHEeHUe B Pa3JIMYHbIX 06J1aCTSX.
Kinwo4deBble caoBa: OKpYXHOCTb, BIMCAaHHAs OKPYXHOCTb, OIHKCAHHAsl OKpPY>KHOCTH,
TPeyroJibHUK, paJInyC, LeHTp, IJI0Ia/lb, IEPUMETD.
Introduction:
Circles inscribed inside and outside a triangle have always fascinated mathematicians because
of their unique properties. The circle inscribed inside a triangle is known as the inscribed
circle, while the circle that passes through all three vertices of the triangle is known as the
circumscribed circle. These circles play a significant role in geometry, trigonometry, and other
fields of mathematics. In this paper, we will discuss the properties of these circles, methods
used to calculate their radius and center, and their applications in various fields.

Circles are an important topic in geometry and are often used in various applications.
In this article, we will discuss circles drawn inside and outside a triangle. We will examine the
properties of these circles, how they are constructed, and how they relate to the triangle.
There are three types of circles that can be drawn inside and outside a triangle: the incircle,
the circumcircle, and the excircles.
Main part
The incircle is the largest circle that can be inscribed inside a triangle. It is tangent to all three
sides of the triangle and its center is the intersection of the angle bisectors of the triangle.
The circumcircle is the circle that passes through all three vertices of the triangle. Its center is
the intersection of the perpendicular bisectors of the sides of the triangle.
The excircles are three circles that are tangent to one side of the triangle and to the extensions
of the other two sides. The centers of the excircles are the intersections of the angle bisectors
of the triangle and the perpendicular bisectors of the sides of the triangle.
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In this section, we will discuss the properties of the inscribed circle, such as its
relationship to the sides and angles of the triangle, its radius and center, and how to calculate
these values.

Section 2: Properties of the Circumscribed Circle

In this section, we will discuss the properties of the circumscribed circle, such as its
relationship to the sides and angles of the triangle, its radius and center, and how to calculate
these values.

Section 3: Applications of Inscribed and Circumscribed Circles

In this section, we will discuss the applications of inscribed and circumscribed circles in
various fields, such as architecture, engineering, and surveying.

Section 4: Conclusion

In this section, we will summarize the main points of the paper and highlight the importance
of understanding the properties of inscribed and circumscribed circles.

The following table summarizes the properties of the incircle, circumcircle, and excircles:

Circle Type Center Radius Tangent to

Incircle Intersection of angle | r = inradius All three sides
bisectors

Circumcircle Intersection of | R = circumradius All three vertices
perpendicular
bisectors

Excircle Intersection of angle | ry = exradius One side and
bisector and extensions of other
perpendicular two sides
bisector

Here, "r" represents the radius of the incircle, "R" represents the radius of the circumcircle,

and "ry" represents the radius of the excircle that is tangent to the side opposite to the vertex
of the triangle that it is located.

The inradius, circumradius, and exradii are related to the sides and angles of the triangle by
the following formulas:

inradius=A /s

circumradius = abc / (4A)

exradius = (s - a) / (s) * inradius

where A is the area of the triangle, s is the semi-perimeter of the triangle, and a, b, and c are
the lengths of the sides of the triangle.

The circles drawn inside and outside a triangle have many interesting properties and are used
in various applications, such as in geometry, trigonometry, and physics. For example, the
circumcircle plays an important role in the study of triangles and is used in the proof of many
theorems. The incircle is used in the study of tangents and is also used in the calculation of the
area of a triangle. The excircles are used in the study of triangles and are also used in the
construction of the nine-point circle.

Conclusion:

In conclusion, circles inscribed inside and outside a triangle have unique properties that have
fascinated mathematicians for centuries. The inscribed circle and circumscribed circle have a
significant role in geometry, trigonometry, and other fields of mathematics. Understanding
their properties, such as the radius and W can be useful in various fields, such as
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architecture, engineering, and surveying. Therefore, further research on this topic is
essential for the development of these fields. The incircle, circumcircle, and excircles have
different properties and are constructed differently. They are related to the sides and angles
of the triangle and are used in various applications. Understanding the properties of these
circles is important for the study of geometry and for the application of geometry in various
fields.
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