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To prove the formula, I represented a sketch of the graph of a function f(x):
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Now, I identify the parts of the formula on this graph:
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 represents the area between the x-axis and the graph, on the domain of x between a and b. This is the green area of my figure.
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 represents the area between the y axis and the part of the graph situated between f(a) and f(b). This becomes more evident by a rotation of π/2 counter clockwise followed by a reflection around the x axis. This way y becomes the independent variable, and x the dependent one, through the function x = f-1(y). In my graph, this area is the yellow one.

3. bf(b) and af(a) represent the rectangles passing through the origin, of sides b, f(b), and a, f(a) respectively. The difference of the two areas is exactly the sum of the yellow and green areas.
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I must say from the beginning that the only things about integrals I know is their geometric meaning as area, extended more to physics – but all related to graphic representations and which could be reduced to areas under the graph. I do not know to calculate symbolically integrals, and this is the reason I used the help of Mathematica.
I consider the function f(x) = x2, and I have to calculate 
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. Evaluating its value directly with Mathematica, I obtain:
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Now, I try to evaluate it using the formula. I know that:
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or
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Evaluating 
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, I obtain:
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which is exactly as evaluating 
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 directly.
Now, I have to use the formula to evaluate 
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. I observe that if 
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. Now, I have to calculate a and b:
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Now, I calculate 
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Evaluating 
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, I obtain 1. So,
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Evaluating directly 
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, I obtain the same result. I realize that the examples have been chosen because some functions are easier to integrate.
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