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1. Starting from the function:
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one could see that this is a monotonic increasing function, because its first derivative:
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The last inequality is true because 
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 for all x.

So, for 
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, f(x) increases, and has its minimum for x = 0 (f(0) = 0). So:
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Or, for x0 = 0:
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, i.e.: 
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2. Using the same procedure, and starting from the function:
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I found:
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In agreement with (3), g’(x) is positive for 
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, i.e. function g is increasing, and in the considered interval its lowest value, corresponds to x = 0 and is 0. So,
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, i.e:

[image: image13.wmf]÷

÷

ø

ö

ç

ç

è

æ

-

³

2

1

cos

2

x

x




(4)
3. If 
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then:
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h’(x), in agreement with (4) is negative, so that h(x) decreases for 
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, and has the lowest value, 0, for x = 0: Consequently:
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Combining (3) and (5), one could see that:
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4. If 
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then:
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which is h(x). Using the same procedure as before, one could see that:
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5. Continuing this way, one obtains the Taylor development of sin x and of cos x around 0. The set of inequalities proved show that each term added is a “correction” smaller than the preceding ones, and in this case they are also alternating signs. This gives a picture of approximating better and better the function, by considering more terms. 
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