What is Calculus?

In arithmetic the question is given; in algebra the answer is given; in calculus neither is given. As an example:

y = 3x² + 2x + 1
In arithmetic x is given; in algebra y is given; in calculus neither is given. In its most general form, the original equation says:

(    ) = 3(    )² + 2(    ) + 1
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x, and, to y add [image: image2.png]


y. The equation becomes:
	            (y + [image: image3.png]
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x) + 1 

i.e.       (y + [image: image6.png]


y) = 3(x² + 2x[image: image7.png]
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x) + 1 
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y = [3x²] + 6x[image: image11.png]


x + 3[image: image12.png]


x² + [2x] + 2[image: image13.png]


x + [1]


Quantities in [   ]'s cancel out according to the original equality. What remains is:
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y = 6x[image: image15.png]


x + 3[image: image16.png]
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	Divide both sides by [image: image18.png]
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	In the "limit" as [image: image21.png]
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0:
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	=
	6x + 2
	or
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	=
	6x + 2


dy/dx = derivative of y = slope of curve f(x) at point (P: x, y). The general definition of the derivative can be found using the same method as above. The formula for the definition of the derivative is:
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Starting with y = f(x), plug in <y + [image: image26.png]


y> for <y> and <x + [image: image27.png]


x> for <x>, subtract the old equation from the new and then divide both sides by [image: image28.png]


x. [image: image29.png]


x cannot be equal to 0 because then [image: image30.png]


y would be divided by zero. [image: image31.png]


x is called an infinitesimal.
