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Triangle and Slope
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Many Smaller Triangles and Slopes

h
h _) h ! _) h r s
(x, + A, f(x, +h))
< (x,+ R, f e+ R)
(x,+ "', flx,+h"))
Differentiation 4 Young Won Lim

8/18/10



The Limit of Triangles and Slopes

y = f (x) function f

The derivative of the function f at x,
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The Derivative as a Function

y = f(x) .
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Derivative Function
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The Derivative Notations

Largrange's Notation

y' = f'(x)

Leibniz's Notation

dy _ d

dx  dx fx)
4‘ This is not

a ratio.
Newton's Notation

y = flx) = lim f<'+h}2_f@

Euler's Notation . . .
x is an independent variable

Dy =D_f (x ) — Derivative with respect to x
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Another Kind of Triangles and Slopes (1)

y = f(x)
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Another Kind of Triangles and Slopes (2)

f(x, + dx)
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Another Kind of Triangles and Slopes (3)

Line equation in the new coordinate.

dy = f'(x;) dx

slope = f'(x,)
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The Differential of a Function

Line equation in the new coordinate.

A ! @ = f'(x)dx
® : §

differential

slope = f'(x)
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The differential of a function dy = f ' ( x) dx
f(x) of a single real variable x is

the function of two independent
real variables x and dx given by . _ f , (X)

d
@ = f(x)dx o
>

ratio ?g{ig
dy = 4 dx
dx
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