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-~ of this articie is the application of the parametric equations of the plane for the description of plane curves in
It is found a simple way of parameterization of the piane, which allows vou fo enter a local coordinate

- onothe plane in space £ In this tocal coordinate svstem of equations of plane curves look easy. In the paper
.. widder the parameterization of the plane Yines on the axample of second-order clrves. This view may be useful

.salviical geomeny and mechanics. )
wwards: plane, curve, parametric, normal vector. plane line, the coordinate system.

©ozoT CTETel ABRTAETCS MPHMIHEHHS NapaMeTPIHecikiN }paBHEIﬂLﬁ LIOCKROCTH 8 QMCaH R [ETOCKID. KPHERD B

CTIARCTBE £ Heiizen mpocTod chocod TEpaMETRIEAINHET TLTOCRGCTH, ROTODBIE [O3BOANET 3EB.CTH
STRHYED CHCTEMY KOODIMHAT Ha WioCKeeTH. B Taxofl TOKATHHON CHOTEME KOODIHHAT YPABHEHMS ITOCKIX
13 BMIASIAT MpocTe. B xasrolt palore paccMoTpeHA Mapav2TDHIALHA TLIOCKHN THHHA da OpuMeps
P3N BTOPOre VOPAIRE. 30 MpelcTapleHe MOMET ObiTh NOTEIFEDM A9 PRUSHHA 3314 AHATHTHIRCKHH
- 2TRHK, MEXAHMKM,

. THYEBREC CI0BA! THIOCKOCTh, KPHBAK., II&p&\fETpH‘ECCKHﬁ, HOpMEﬂBHbe} BCKTGR.

T oKEd THHHA, CHECTCME KOOPINHAT.

OH) CTATH € %ACTOCYBAMAR NRPAMETDIMHIN DIRHAHS TUIONDIM 178 OFCY LIOCKHX KDHBAX V' 1poctopl £

CUIRHNTE GEPEMETDIEAL TI0CkHN VHIT 23 NPHKIATI KPHBEN 2MVIGIO Nopairy. Le nogasns wow
MECHMM 39 BHPIMIEHHS 34BI2HE aHaITIYHOT TeOMeTpil T2 MEXARIKH,
-~ 1304081 CTOBA YLTODIAHA, KPHBA. TADAMCTDHYHMA, HOPMATIRHUP BEKTOD. T710oHn

SLoTeMa KOOPAHHET.
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he parametrn sations of i oraicus ‘1 a0t LS in the courss .q alviie
The parametric equations of the piane are praciicany not used in the course of analytic
[ analyticat Cescnation ot the plane. The

geometry. but are cne of the important methods of analyt 7
matter 1 that in analvtical geometry exists, at leasi, five various representations of a plane.
each of which solves the certain problems [1-4].

{.'sing the equation of a plane passing through three given points make 1t easy 1o fomu-
fate and solve the problemn of the parameterization of arbitrary plane. This problem is a particular

case of the parameterizaton of a smooth surface of arbitrary shape in space R . Inn general,

h

this problem is discussed in the section of differenial geometry involving apparatus of differen-
PH :ai:"iLS fs- (ﬂ

‘Jiv'ag such compiex SOncepts as the first. second guadratic fonms, the
urves i Cartesian cocrdinaies can be seived by mean
made available to a wider audience, not only for specialists in ditferential

3 O VeIt algenra.

The aim is a simple way of introducing the parametric equations of the plane and the
paramelric method of ccscribmg plane curves in space R, This paper gives examples of
Sc‘-cci‘;d~ord.e1‘ curves. Their description in the local coordinate system is very simple. Their
2 14&&0!“ have the canonical form.

i Parametric represen‘tanon of the equanon Ofa oiane
The parametyic equations of the plane are most easily obtained from the equation of
the plane through three given points that do not lie on a swraight line

MAx vz n Mz, Mdxg, p.z, ).
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L2t the point M {x.);7) be an arbitrary point in the piane. Then three vectors ar

MM = h ~X.Y =32 —zo}
MM, = v -y -y -z}
MM, = iv.-x -y, -2}
/ -7
. ,/ I . i "';
4 ¥ | ‘I“ P !
z i_r’f / } 0 ,r\:( .-’!
7 i
/1 /

Fig.i — Derivation of parametric equations of the plane

The mixed produci of any coplanar veciors i3 zero. te, M MM M xM M, =0,
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SoL0Daw oD0.2 arguments tollows. if paramererse and £ will be connected amon.

SR - the vectory wil deseribe some Hatline £ onthe ﬂéame j’-*

—zts consider the simplest case when parameters are equaie = # =+ . The equation { -

“E o
r:rfs; $=8 8. =
rhese are ihe parameirical equations of the straight line which is passing through -
R .1-?‘__' with the dirscred veclors =s. +s. . Let's pay aitention 1o the vectorss. ands., whio-
SOV YO IO OFISnT any straight line ina plane in anv gesired direction.

. Farametric represent nion of plane CUIYeS 11 SPace &
A choice of the veciors s, and 3, 18 simple. They should not be collinear.
1 is convenient to choose vectors & and 8, perpendicular each others, = .. Inthat ¢

=1. Let’s consider a paramei .

ellipse equation - - -’—1 =

{ { el

for examnpie. the

o ¥ =8 cosi. v =5, sind. U< < 2x . Using (3}, we ©ind representation of an el:

arfvaad

centered at the pont.d,  and semi axess. =g .,

space R
r=r +escosire.bsing.

where @, =8, -8 - . =s. & are mutual perpendicular unit vectors,

n? 3. J
T T T T, P !
; Ny ;
R - e -
e
- Y

Fig. 3 - Presentation ellipse in space

Here are more examples of other second

T 5 '{_ i - 7
the hvnerbolz — Pbeiteving =5 . b= s V=S, SR,
%4 3 resuli we havs

= -l N
L. P -
In the case of a parabola 7~ =2py suppose ¥ =iy = pL.

, =5 and the normal vector B =8 xs. m " :

d order curves. Parameterize the equatic
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errie Equations of a Plane and the Problem of Descripiion.

[ ]

a1 the polar coordinate svstem v = pcosg. v = psing, therefore
r=r +plgjle coso+e, sing),

e point M in the right focus curve of the second order (ellipse. hyperbole or para~:

I

w0 the equations of curves of the second order in the polar coordinate system wili =

12 form
re N L
r=r, + _«*—E-————{\e} cos @ ~e.sin ).
1-~£c0s¢

=2 & 1s the eccentricity of a second order curve, At ¢ <1 we have an ellipse, at ¢ > 1 -
“ight branch a hyperbele (for the left branch of a hyperbole in the general equation (&

-

cidbeputp= - - J.at ¢ =1 we have a parabola. p 1s the parameter of the cuns

I*ECﬂS(p'

“ e second order ( 9) n particular, the equation of a circle of radius R is obtained from
- general equation (81ifwesetp=R.

+ Rle. cosp +e.sing).

=
I

Other representations of parametric equations of the plane

Let's build a local basis of mutvaily perpendicular unit vectors e, and e, on a given plane

20 equation {3 takes the torm

r=r,+ae + fe.. {10}

The scalar muliiphication of the vectors e, e. is satisfied to the equalities e, -e, =0

Ze, e, =¢, ¢, =1 Then the scalar multiplication of the vectors e,.e, by the equation (16

225 the system of the equations

jre; '{r_-rﬂ):a

B
i T =
ie: \i‘ i"n}—,{)

-

We summarize both equalities and denote  + f =1 . Then we get a one-parameter

.or equation of a plane(e, ~e,) (r—r )=/. which corresponds to a family of the

-ametrical equations of straight lines in the perpendicular direction to the vectore, +e. .
Vector multiplication of the vectors e, e. is satisfied to the equalities e, xe, =e, =1
Se xe =e,xe, =0. Then the vector muitiplication of the vectors e,.e. by the equation

- gives the next vector svstem of the equations
s x{r-r,}=—on

e, x{r-r}=/n

We summarize both the last equalities and denote—a =+ f=1. Then we ge an o

.narameter vector equation of a plane (e, ~ e} x{r -1} =m.
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© o oanoexciude the parameter ¢ using the wiple vecior multipiication of the

iace —e ix{r-r ). According o the formula axbxe=h{a-ci-c(a-b) we

e e (P j=mxa=0=(e e, ) (r—r,}) - (r-5, ){n- (e +e,))=0,
sovvn e, +e.). therefore n-(e +e,)=0 ande +e. = 0. As 2 result we have the

-
'

coonsnadir-y y=0. This 1s well-known equation of 2 plane. In the coordinate

sz3eniation the equality looks hike

1

{x--

. 1
4‘\,}_"_'-_‘){_ 1

The simple way of introduction of the parametrical equations of a plane is offered
7. The effective way of the description of plane curves in space is otfered.
5. Results of the work are approved on curves of the second order.
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