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In our previous example, we conclude that the relative minimum is also the absolute minimum.

The Extreme Value Theorem: If f is continuous on the closed interval, then f has both an absolute
maximum and an absolute minimum on the interval.

Example 2: In our previous example, we had f(x) = x> — 4x + 3, with the domain being (o0, ), and
f'(x)=2x—-4=2(x—-2) =0if x = 2. There was an absolute minimum of —1 at x = 2 and no absolute
maximum.

If we restrict the domain to the interval [0, 3] then the absolute minimum is the same, but the the Extreme
Value Theorem tells us that there must be an absolute maximum. This can only occur at the endpoints 0 and 3
of the interval, since there are no other critiacl numbers.

We have f(0) = 3 and f(3) = 33 —4(3) + 3 = 0, so the absolute maximum is 3 at x = 0.
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We have

g (y)=4y3+2y+6=(y+1)4y> -4y +6)=0iff y = —1.



Optimization-8

Since 4y2 —4y + 6 =



Optimization-8

Since 4y% —4y +6=4(y? -y +3) =



Optimization-8

Since4y2—4y+6:4(y2—y+%)=4[(y—%)2+%]>0,



Optimization-8

Since 4y?2 —4y+6:4(y2—y+%) =4[(y—%)2+§] > 0, we have g(y) <0if y < -1 and g(y) > 0 if
vy > -1,



Optimization-8

Since 4y%2 —4y +6 =4(y% -y + %) =4[(y - %)2 + %] > 0, we have g(y) <0if y < -1 and g(y) > 0 if
v > —1, so by the First Derivative test we have a relative minimum.



Optimization-8

Since 4y%2 —4y +6 =4(y% -y + %) =4[(y - %)2 + %] > 0, we have g(y) <0if y < -1 and g(y) > 0 if
v > —1, so by the First Derivative test we have a relative minimum. Thus the required point is



Optimization-8

Since 4y%2 —4y +6 =4(y% -y + %) =4[(y - %)2 + %] > 0, we have g(y) <0if y < -1 and g(v) > 0 if
v > —1, so by the First Derivative test we have a relative minimum. Thus the required pointis (-1,-1) .
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The graph of g is blue, and that of g’ is red.



