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ANNOTATION
This article explores some properties of a function whose equation is given in an implicit or
parametric form.
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To have a complete understanding of a known function, it is necessary to know all its properties. Thus,
we have an idea about the topic of function in school textbooks. Checking and plotting any functions
explicitly presented to us is not a big problem. But there are functions that are a little difficult to test
such functions. As an example of such equations, one can give functions whose equations are given in
the form of nonparametric and parametric forms. Testing such functions is a little tricky, and there is
very little information on these topics in the existing textbooks.

In particular, there is no way to directly check a function whose equations are given in an implicit
form. When checking such functions, you will have to use different methods. For example, there are
such unexplored functions that it is convenient to check them, leading to a parametric representation.
let's let's see on the next example

1 is an example. This X — y(x) draw the graph of the opaque function B, wherea >0
x4+ y4 :az(xz n yz)
Solution. We check the graph of the function and build it using characteristic points. The graph of the

function is symmetrical about the coordinate axes. We check the graph of the function in the 1st
quarter.X >0, Yy >0 the function Xis defined and continuous in all values. Yy =tX Let us bring the

curve to a parametric form by performing a substitution.
Since we test the feature in the first quarter y > 0.

X' +y? :az(x2 + yz):>x“+(tx)4 :az(x2+(tx)z):>x2 +tix? :a2(1+t2):>

, o 1+t? 1+t?
X’ =a - =X=a y
1+t 1+t
1+t?
=tX=> y=1a
y y 1+t*

X'va Y' calculate derivatives .

(e a e 2t(1ett)-at(148)  fiape t(1-2t-tt)
X'=/a 4| T4 2 2 =a 2 2
1+t 2\V1+t (l+t4) 1+t (1+t4)
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find the stationary points by equating the first derivative to 0.

4 t(1-2t° —t*
x':a«/ftz ( . )=O:>t(1—2t2—t4):0:>t1=0, t, =2 -1
+

(1+t4)

one.t =0 ata point X=2a; Y = 0changes the sign of the derivative from -to +. This is the low point.

2+1 1
2.t = \/\/E —1 atthe point X=2a \/_2 Y= \/5 derived gesture from + to -

changes. it dot maximum .
We carry out similar checks for the derivative of.

[, 27 o feer) 1 [ (2tear)(Lett) -4 (1ett)
y 1+t 1+t 2\t +t* (1+t4)2
11+t* | 1+2t2 -t 1+t* 142t -t
:a.— 2.t. 2 :a 2. 5
find the stationary points by making the first order derivative equal to 0.

4 2_ 4
y'=a 1+t2 AU o it —0= t=V2+1
FRRCINY

Around this point, we define the signs of the derivative.

5 . 1 2+1

t= \/§+1; X= aﬁ; y=a \/_2 changes the sign of the derivative from + to -. This is the
maximum point. Now we find the intersection points of the graph of the function with the axis and the
axis. X =0; x* + y“ ZZB.Z(X2 + yz):> y4 :azyz —Yy=a

We have found the following points . minimum AZ(X =a;y= O)point .B Z(X =0;y= a) y axis
intersection point

C:lx=a 2 l;y: L X axis maximum D': x=ai;y:a V2+1 point Y maximum
2 J2 J2 V" 2

point Having designated the found points in the Cartesian coordinate system, we will construct a
curve in the first quarter. Then we reflect it symmetrically about the axis and get the following result.

4
2

W
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Summing up from the article, we can say that when checking some functions and plotting their graphs,
various unusual methods can be used. Direct testing of features presented in a particularly
undisclosed form can be challenging. Even finding the domain of definition given such functions is a
problem. Therefore, it is much more convenient to work with such functions, making them
parametric. Working with such methods also encourages students to think more broadly.
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