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view, this distance is considered as the length of the
perpendicular drawn from the point to the straight line. The
article discusses in detail the basic formula used to calculate
this distance, its mathematical foundations and the rules for
its use. During the study, the formula for calculating the
distance given the general equation of a straight line
(Ax+By+C=0) and an arbitrary point (x,,y,) . is analyzed.
This topic is of great importance not only theoretically, but
also in practical areas. In particular, it is widely used in
engineering to determine the optimal distance between
structures, and in the fields of computer graphics and physics
to calculate spatial relationships between objects. The article
can be a useful guide in mastering this formula and applying
it to real problems.

Vectors, distance between
two points, distance
formula, integral, curve,
parametric equation,
derivative, point, Cartesian
coordinate system.

TyxracunoBa Ha¢uca UMoHOBHaA

CaupgosmmoBa l'ysimaHoi YMHUAXKOH KU3HU

Received: 09th May 2025 B daHHOll cmambve paccmampusaemcsi 00UH U3 BAMNCHBIX

Accepted: 15t May 2025 8onpoco8  aHaJaumuveckol zeomempuu —  Memodbl
Online: 16th May 2025


https://sjifactor.com/passport.php?id=22009
file:///D:/Work/Innovative%20Academy/Innovative%20Academy%20journals/EJAR/Main%20documents%20-%20Asosiy%20fayllar/www.in-academy.uz
mailto:saydolimovagulshanoy@gmail.com
mailto:saydolimovagulshanoy@gmail.com

o

g,

N
VATIVE ACAVES

Bekmopel, paccmosiHue
Mmedxcdy 08ymMsi MoOYKaMu,
¢opmyaa paccmosiusi,
uHmMezpad, Kpusas,
napamempuyeckoe

YpasHeHue, npou3sodHas,
mouka, dekapmosa

cucmema Koopdlu-lam.

onpedesieHUs1 Kpamuatiuiezo paccmosiHuUsi O0m moYKu 00
npsmoli. C 2ceomempuyeckoli moyKu 3peHust 3mo paccmosiHue
paccmampusaemcsi 0/AuHa nepneHouKy.1spa,
npoeedeHHo20 U3 mMo4Ku K npsmol. B cmamve nodpo6Ho
paccmampusaemcst 0CHOBHAST hopMmyaa, ucnoivb3yemast 05
ee MamemamuuecKue

K4k

8bl4UC/AEHUSl 3M020 PACCMOSIHUS,
OCHOB8bl U Npasu.1a ee UCN0/1b308aHUs. B xode uccaedosanus
aHaauzupyemcst popmyaa 0451 8bIMUCAEHUS] pACCMOSIHUSL NO
obwemy ypasHeHur npsimou (Ax+By+C=0) u npouseovbHoU
movuke (x_0,y_0). lauHass mema umeem 601b6W0€ 3HAYEHUE He
MoJ/IbKO 8 meopemu4ecKkoM, HO U 8 NPAKMUYECKOM niaaHe. B
YacmHOCMuU, OHA WUPOKO NPUMEHSIemcsl 8 UHXHCeHepuu 0/
onpedeseHusi paccmosiHuss ~ medxHcdy
KOHCMPYKYUSIMU, d 8 061acmsX KoMnolomepHoll epaduku u
¢usuku — 08 paciema npocmpaHCMBEHHbIX OMHOWeHUll
Mexncdy obsekmamu. Cmambvsi mMoxcem cmamb NO/AE3HbIM
pykogodcmeoM npu  0ceoeHuu 3mol  dopmyavl U
NPUMEHEHUU ee K peabHbIM 3a0aya.

onmumaJibHO20

Calculating the distance between two points is one of the most important concepts in
geometry. There are several ways to determine this distance. The most commonly used of
them are finding distances based on vectors and determining the length along a curve by

integral analysis.

In this article, in addition to both methods, another method is justified, illustrated with
formulas, graphical approaches, and real-life applications.
Determining the distance from a point to a straight line is one of the most important
problems in analytical geometry. This distance is always determined by the perpendicular

drawn from a given point to the line.
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Let (xq; yo) be the point of intersection of a perpendicular line drawn from the point,

lying on the given point Q(x;y). Then the distance is found as follows:

AD = /(x — x9)2 + (¥ — ¥p)?


https://sjifactor.com/passport.php?id=22009
file:///D:/Work/Innovative%20Academy/Innovative%20Academy%20journals/EJAR/Main%20documents%20-%20Asosiy%20fayllar/www.in-academy.uz

(xo0;¥0) — is the given point, Q(x;y)-let it be the point of intersection of the
perpendicular line drawn from the point lying on the straight line. Then the distance is found
as follows:

AD =/ (x = x0)? + (y — ¥0)?
Proof:
We are given the equation of a straight line: Ax+By+C=0 and the point is F(xq; yo)
known. To find the distance from this straight line to the point:

1.We draw a perpendicular from the point to the line
2.We find the point of intersection with the perpendicular line
3.Then the distance between the given point and the found point is calculated.

Using the properties of perpendicular lines, we find the point of intersection. Let our

perpendicular line be: y, = k,x + b,
-A c

Using the property of perpendicular lines: k; - k, = —1, we get
-A B
k1 = ? = kz = Z .

To find b, , we use the given point F(x; y,) :

So, the equation of the perpendicular line is y, = %x + Yo — %xo In the next step, we find

the point of intersection of the two lines:

Y1 =Y B2x, — CA — ABy,
-4 _C_B_, B = x= —
B X B_Ax Yo Axo A+ B
y = — (Ax+By+C)+y,

A? + B2

We use the formula for calculating the distance between two points:
AD = /(x - xc)2 + (O —¥0)? .
(x = x0)= (AXg + Byo + C); (¥ — yo) =

|Ax0+By0+C|

was derived.
VA?+B?

(Axy + By, + C)

A2+B2 A2+B2

from this, the equation d =

Now, if we approach it through mathematical analysis, the shortest distance from a
given point to a straight line is the length of the perpendicular drawn to the line. To calculate
this distance, we use an analytical-geometric approach and derive a formula through
integration. If the function y=f(x) is continuously differentiable on the interval [a,b], then the
length of the curve drawn along its graph is calculated using the following formula:


https://sjifactor.com/passport.php?id=22009
file:///D:/Work/Innovative%20Academy/Innovative%20Academy%20journals/EJAR/Main%20documents%20-%20Asosiy%20fayllar/www.in-academy.uz

So, we find the distance by integrating our straight line y, = %x + Yo — gxo through the

points (x;y) found above and the points given to us (xg; yo)-

x
dys\ _ B . B , B2 _|vazsBz x _ |vazBE _ VAZ+BZ -4
(dx)_A' l—-[ 1+A dx— 2 X - A (x xo) _l A A2+BZ(AX0+

X0 °
|Axg+Byo+C|

Byo + O = =57

This distance can be calculated not only mathematically, but also analytically using
vectors. The general equation of a straight line is:

ax+by+c=0

Here a and b are the components of the vector normal (perpendicular) to the straight
line. Thus, the normal vector is:

o[

We choose any point on the straight line. For example, if we take x = 0, we find y as

follows:
c

b
Therefore, the point on the line is Q= (0; —c / b).

The vector from a point to a point on a line is:
P_Q) _ xl - xO]
Y1—Yo
Where P(x; yo), is the given point, Q(x;,y;) is the point on the line.
The distance ﬁ is the length of the projection of this vector onto the vector 7 .The

length of the projection is calculated as:
_ | Pen
D=1
Here:
PQ -7 is the scalar product,
||7]| = Va? + b? is the length of the normal vector.
Continuing the calculation: Where:

P—Q>'ﬁ>= a(x; — xo) + b(y1 — ¥o)

However, ax; + by; + ¢ = 0 , since Q lies on the line. Hence:
PQ -7 = a(x; —xo) + b(y1 —¥o) = —axo — by, — ¢
Thus, the distance:

D_I—axo—byo—CI __laxo+byo+C|

VA?+B? VA?+B?
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Conclusion: Calculating the distance from a point to a straight line is one of the
important practical problems of analytical geometry and mathematical analysis. There are
several methods for determining this distance, among which the geometric method,
approaches based on vector deduction and analysis methods stand out.

Through the geometric approach, the distance is found directly using the classical
formula

d = |Axg+Byo+C|
Vaz+BZ

Each of these methods shows the distance from a different perspective: one is visual-
geometric, one is algebraic, and the other is based on variational analysis. This shows that the
topic is enriched with theoretical foundations and deserves a comprehensive study.

All methods ultimately give the same result - the above distance formula. This clearly
shows that different approaches in mathematics complement each other, confirm each other,
and serve for a deeper understanding. Therefore, this topic has not only analytical but also
didactic significance, and is one of the important areas of knowledge that connects geometry
and mathematical analysis.
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