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In the first what is the calculus? Before defining the calculus we can divide it into two categories; the
first is differentiation, but the second is the integration.
The differentiation: that category relates with the rate of change and the slope of the graphs, whereas
we use the limits in finding the derivative of any curve:
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-The integration: that category relates with the area under and between the graphs, whereas appeared
many theorems like Riemann integration, Monte Carlo integration and the fundamental theorem of
calculus.

-The differentiation is connected with integration by The fundamental theorem of calculus that tells
us that:
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-The differential calculus and integral calculus is well-connected by many thing and from the new
things that the derivative of a function can be found by knowing the integral of the inverse function to
the derivative function, and that can be understood from the following equation:
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-The previous equation told us that:

1-we can find the derivative of any curve without taking the limits.

2-That equation is an good evidence for the strong connection between the differentiation and
integration.

Copyright © 2015 Sami Mohamed Mansour. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

The limits is very important in finding the derivative of any function:

df _ o flw+ Ax) — f(x)
dr = A, Ax
— i FEHR) — F(2)
h—0O Fo3
— tim Y.

*Corresponding author: Sami Mohamed Mansour

Egypt-Qalubiya-Benha.



13217 Sami Mohamed Mansour. The relation between the derivative of the function and the inteeral of the inverse function to the derivative function

whereas the limits make any curve as a line at some point and the following figures explain that:

Finding the antiderivative is a inverse process of differentiation and it represents the main connection between the differentiation
and integration for example:

d(x*2)/dx = 2x but the integral of 2x is x"2

According to knowing that the derivative at some point is the slope of the tangent line to the curve at that point, we can find the
derivative by specifying two points which are (x,F(x)) and
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That is the slope between two points; the first is on
the curve and the second lie on the y-axis, whereds
the x-value is zervo but the v-value follows specific
function. when we find the slope between these two
points, we will find it equal to the derivative of the
function at that point if we specified the y-value of
the second point correctly. we can find the yv-value
correctly from the graph of the function as the
following:
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from the previous graphs, we can conclude the next equation for the polynomials:
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-Another type of functions:
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-The following one for the exponentials:

Fx)-A"(1-x-In(A))
X-0 =F(x)

-the following proof is the second part of the theorem that relates the function from which we can find the y-value of the second
point and the integration of the inverse of the derivative:

-The following equation relates the relation between the integral of a function and the integral of its inverse:
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that graph represent the interpretation for the rule above.

We can change the previous equation into:



13221 Sami Mohamed Mansour. The relation between the derivative of the function and the integral of the inverse function to the derivative function

S(e) .
S ortway+ [ ferdr = Fe) e - Flad
fia)
F(»)
]
J ot dav+ [ fGerde = flo) v
S(=)
Fix) @
) ot av+ [ feyde = fla) - ow
£(o) o
fixy = #=ruwes
fi)
[ ot Ay s - mer = flx) - @
f(o)
fiar)
( f fflf.y)dy-fw) + Fexs = F(x)
so)

5
>
2

F e — (jr.fo»"' -Jf f_lﬂ:y]' dy): f;x/f
JF(o)

o

that is the siope between tweo points ;
the fivst is
(X s 7 exi)
ot Hie secoridd is

fix)
Cosreer - [ My ay)
f(o)

From The prewvious result we can cornnclude two things:
I-We can [find the derivarive of arny curve wirhour the
rnecding to take the lirmits.

2-the differennrtial calculuus and tnregral calculus Is more
comnmnected arvd the the last eguation is an good evidernce
Jfor rthar.
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