Find the maximum and minimum values of the function 
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subject to the constraints and [image: image2.png]


. 
z = 4 – x – y 
y2 + (4 – x – y )2 = 144
or y2 + 16 + x2 + y2 - 8x - 8y + 2xy = 144

or x2 + 2y2  - 8x - 8y + 2xy = 128
or 2y2 + (2x – 8)y +(x2 – 8x – 128) = 0
This equation is quadratic in y, where a = 2, b = (2x – 8), c = (x2 – 8x – 128), and the solution is given as:
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Or 2y = 
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Or x + 2y = 
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Or f(x, y, z) = 
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To maximize f, we set 
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 EMBED Equation.3  [image: image13.wmf]0
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Or 
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Or 
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Which gives -2x + 8 = 0 or x = 4
AT x = 4, y = 
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We now have x = 4, y = 
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8.49 and z =
[image: image20.wmf]±

8.49

But x + y + z = 4, therefore, y and z have to be opposite signs. 
When y is positive, we get x = 4, y = 8.49 and fmax = 4+2*8.49 = 20.98
When y is negative, we get x = 4, y = -8.49 and fmax = 4-2*8.49 = -12.98
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