[06-02-20A-T9]
Proving maximum/minimum

Proving that f(x;) is a maximum/minimum at x;.

Consider the function f defined as f(x) = x*> — 6x + 2. Completing the square yields

F(x) = (x-3)%2-17 (1)

Inspecting EQ1, we see that the minimum value of the function is —7 and that it occurs when x = 3.
That is, the point (3, —7) 1s the lowest point on the function's graph.

Yy

Suppose we wish to prove that —7 is the minimum value of the function. The stategy is to argue that
for any x other than x = 3, the value of the function is greater than —7. We will show that

forany x > 3, f(x)> -7
and that

forany x <3, f(x)>-7.
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Here's the geometry

3-k 3+k

Here's the algebra.

Case 1. Supposex >3. Thenx =3 +4, k€R, k> 0. Now

fB+k)=G+k-3)7%-17
= k% -7
> =7

since k2 is a positive number.

Case 2. Supposex <3. Thenx=3 -4k, k€R, k> 0. Now

fG+k)=C-k-3)2*-7
= k2 -7
> =7

since k2 is a positive number.

Therefore, if x #3, f(x) > —7. Since f(3) = —7, we see that —7 is the minimum value attained by the
function.
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