LY. Fatronko, L.P. Mirciest.

CLARSIFICATION (O SECOND ORBER CURVES ON THE
STATWHEARY POINTS OF THE CURVES

Ponetsh Nattonad Yechnical University, Ukrainie, Doneisk,
mironenka feantyandex i, eagorl@mail i

The idea of the maihod consists in finding stationary points o
the curve of the second arder of general form. Then the analysis of
factors of ihe quadratic form of general view (1} is done. The
coafficierts of the quedtatic form vary in such a way that the stationary
painis of the curve are placed on the axes of a Cartesian coordinate
svstern. Consider the general equation of the second degree with two
unknowns x and y

al,)c2 + e, 0050 A .y b 2a.x + 2ay ¥+ ay, =1, (1

where «),,4,,.....d,, are factors of the equation, which are
specified by the real numbers,
Calculate the dervative v of the quadratic form (1), assuming
that v is a function of x -
. ap Xt agyodag, B

Yo @

Xt dy, )y +dy, .
The stationary points of the function p(.x) can be found from the
equation v’ (}:

a, vt a,yta, =0 {3)
This is the genaral equation of a straight line with the angular

The straight e {3) forms a set of stationary points of the
sacand order curve (1) /Al these points the tangent o the second
ofder curves shoukd be located horizontally, ie: paraliel to the
abscizsa, Similarly, we obdain the equation of the veriical straight fine,
every paint of which is the tangent o the second order curves, where
the: derivatives are equal b infinity

X 4 gy Y 4ty = (. {4)

Hlenee, analysis of the equations of second order curves can be
Aen ot by e sguaiion {3) or equation {4).

t-lhipse, hyperbola and the imaginary ellipse.

e easiest choice of the location of the line (3) 13 2
cncddence with the yv-axis (o x-axis). 1n this case stationary points
Ly om the y-axis and in the equation {3} it is necessary to consider
oy = 0 and the equation (1) takes tie forns

upxt Ay, v+ lag, v a0 {5}

Geometrically this means the rotation of the coordinate system
(v, = () and the parallel transport along tie x-axis (e, =0).

In the equation (5) at «,, # O always it is possible to allocate a
fuli square on a variable y and fo write down this equation in the form

L2 R '
ay XT v by = A, (6)
r 2
where ) = v — y .y = dy [ty dy =, ), Hug.

Geometrically parameter )| means the paraliel transport atong
the y-axis of the coordinate system. According to the signs of the
Ia(_:tors, we obtain the equations for the three geometric forms - an
llipse, a hyperbola and the equation of an imaginary ellipse
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In terms of the classificalion of second-order curves for the
staticnary points we take in equation (5) «,, ==0. It means the

symmetry of the stationary points of these curves with respect to the
X-axis.

Degenerate cases of second-order cuives.

Particular cases of equation (6} are obtained when some
factors of this equation are equal to zero. If «;, = {}, then according (o
the signs of the factors, we have two geomeliic images — or a pair of
skew lines, or a pair of imaginary skew hnes

ax et e 0, x4,y =0

Two other special cases of the equation (B} can he obtained at

t,, =0 . Then we have a pair of paraliel straight lines and a pair of

. i . . ¥
imaginary straight ines x” = L] x* = —laf]

Finalty, when «\, = «,, = U we have a pair of matching siragi

, where ia';%‘ =a,, g,

. 3
lines ¥~ =10,



pmnt% of these curves

DParticular cases of

FParabola.
The case of the parabols is obtained from the condition v' # ¢+

for difterent values of x and 3y Then in the sgualion (3} should b

takenay, ~a, = 0 a, 20 Get the equation
dy v 2 x4 2oyt ey s o
it to allocate a full sguare on ¥, we yget the equation

i F dayxbay, = ) In the last equation, we define  new

coordinates x' = x -- K. X and obtain the canonical

equation of a parabola

ot
~iy [ 2y,

Y =2px peeapnay,. (S}

The equilaters! hyperbola.

In the equation of a hyperbola (7) it is believeda = b, that =
squivalent 1o, = -, in equation (8). Apply the formula for the
difference of the squares and get

a, (x- yHx+yy 4 al, <0 (10
We  designate » =

y . } T

-ty /ey, and tnake the change of var

ables A7 v x o 1+ 1 Then eguation (10) takes the familiar form
XY = p.

Tebie 1 - Classification of second-order curves for the sfationary

L equat;on of the ald(lOﬂaiy po:nk of the curve ( ) =0

i aduitvalert to th< e*qucitror ofd straight bine o, x4+, '+ ey = 0 .

Position of sf»itlonary pmmc

ther equation o6 the plane, and their equation

L d,y o, =10

Staﬂbnary points éi-é oated on the y-axis
g c;z,y + 2:;,\1) tag, =0

”btatmnmy points are focated on the y- axis
syrmetrically with respect to the x-axis

2 M
Gy T g,y o, =

Elpse, Hyperbola.

Slatongary potnts are not present RS

; L d._}_\y t 7“#% -+ )u) Yoy, v ),
A parabola with vertex at some point in the
P!@.F’Ié_?__. . ;
YA Uar} +2a“¥ —0
g, A parabola with vertex at the coordinate
Nureparypa
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