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1. Introduction

Let us assume some special functions of the form
ix+E 7 —h or air+&yV+ Ex— 53— & where .3
are rational numbers and =. % .k represent constants. An
equation to represent all poss1ble equations of tangent lines
targeting of approximations to the graphs of the functions
stated above have been introduced. CAS [MATHEMA-
TICA] is used to generate the graphs.

Let + = fix1 be a real-valued function. If P iz fiziiand

B FOEY are two points on the curve of 7 , then the secant
line Jo1n1ng P and Q will be a tangent line PT at the point P,
when Q approaches P and produces the following slope

... of tangent line PT, that is,

Ty T Hm T_ . However, the equation of the
said tangent line at » = = will stand as (see Fig.1), [1, 3,
4],

Vegn = Mg (A—a) + Fig) (1)
7k OEY
>

Fig.1. Tangent line.

Now, by plotting the tangent lines at each of the points in
the interval [z.%], one can visualize the tentative
characteristic of the curve of a function which is termed as
the tangent line approximations to the curve of the function
at each points in the interval [a, b] (see Fig.2), [1, 3, 4]. We
also find the region approximately where the curve is
increasing, decreasing, concave up and concave down by
these tangent line approximations. It is known to us that, in
a region the curve of a function is increasing where the
tangent has positive slope, decreasing where the tangent has
negative slope, and concave up where the tangent lines are
below the curve, concave down where the tangent lines are
above the curve.
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Fig. 2. Tangent line approximations.

II. Results and Discussion

Although, the family of tangent lines, [1 — 4] , to the
function of the form

where 2 is a rational number and %.% are real constants can
be obtained directly from the formula (1), we introduced
here a different approach to get it from a known family of
tangent lines to a known function by using transformations
of axes.

Suppose that ¥ = Fixz% = =7, 3 isrational number (2)

=7 and the derivative of Fat = = = is

Then, F iz =

Foig, i So the equatlon of tangent line to the
curve (2)at ¥ = @ iSTix.ai = - im—1 0 (3)

If we shift the origin to the point k.05, & =0, then for the
coordinates (1.1 according to the new axes, we have

and 2 =g —kF ==z =8+ 0k

Now, according to the new axes, the equation (2) and (3)
can be written as, respectively,

v o= {5+ kW 4)
and _

Tig.g)= mig +57%—~ (2" +% - {p i+ -5 5)
Agaln we Shlft the new origin at % 43 then the
equatlons (4) and (5) w111 be of the form
¥ o= {2+ - ©6)
and

Tix.al= wia + Bl ol fpAMa "1 W R

(7
Replacmg by : and :" by =z in (6) and (7), we get

__ = | - -r -"‘ 1 - :'.. (8)
and

I L e R e (- B 1T-2 N L R ()]
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Hence, equation (9) represents the family of tangent lines to
the graph of (8) at v = =, = being a parameter, and =, .2
are real constants.

Considering different set of values of parameters in
equations (8) and (9), the corresponding graphs are shown in
the following figures (Fig.3 - Fig.6) where the first graphs
of each are presented by the tangent line approximations
approach angi the second graphs are obtained directly.
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is a positive rational number. = = =5, ¥ = 1 and

Fig. 5. =

Fig.6. = is a negative rational number. = = — =/, & = 2
and h=—1
Remark (Generalization of equations (8) - (9)) : According
to the equations (8) and (9), the equation
o+ B a4k — (v — e+ k) - A
(10)

represents the general form of the equations of all tangent
lines at * = =, where = is a parameter, to the graph of the
function

R - .- -
AF — F Oy \ N 'J'_L.L_':.;:-.J _!‘r:

= ¥ iry=

(11

As before, the following graphs are obtained from (10) -
11):
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III1. Conclusion

In literature [1 — 4], first and second derivative of a function
were used for rough sketch of the function. In this paper, we
found that the famlly of tangent llnes of functlons of the
form iz + &F —hor zix + & x+33% —k which is a
good approx1mat10n to the graph of that function. We also
found the pattern of the graph of a function that is quite
similar to the actual graph of the function which we get
from the other method. We can now say that, through this
approach, one can easily visualize the pattern of the graph of
a function.

[Remarks : The ideas which have been discussed in this
article are not contained in literature [1 — 4]. So far of our
knowledge, no research articles have been published related
to this notion as yet.]
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