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Finding Local Extrema
Find all the local maxima, local minima, and saddle points of the

functions in Exercises 1-30.
7. f(x,y) = 2x*> + 3xy + 4y> — 5x + 2y
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Finding Absolute Extrema
In Exercises 31-38, find the absolute maxima and minima of the func-

tions on the given domains.

37. f(x,y) = (4x — x?) cos y on the rectangular plate 1 = x = 3,
—m/4 = y = 7 /4 (see accompanying figure)
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39. Find two numbers a and b with a = b such that
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has its largest value.
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53. Find three numbers whose sum is 9 and whose sum of squares is a
minimum.
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Extreme Values on Parametrized Curves To find the extreme val- Curves:

ues of a function f(x, y) on a curve x = x(), y = y(), we treat f as a i) The semicircle x> + yz =4, y=0
function of the single variable ¢ and use the Chain Rule to find where
df /dt is zero. As in any other single-variable case, the extreme values
of f are then found among the values at the Use the parametric equations x = 2 cost,y = 2 sin t.

ii) The quarter circle x> + y>* =4, x =0, y=0

a. critical points (points where df / dt is zero or fails to exist), and
b. endpoints of the parameter domain.

Find the absolute maximum and minimum values of the following
functions on the given curves.
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65. Least squares and regression lines When we try to fit a line We demonstrated these ideas with a variety of applications in Sec-
y=mx +b to a set of numerical data points (x,y,), tion 1.4.
(X2, ¥2), + -+ 5 (x,, y), we usually choose the line that minimizes Y P
the sum of the squares of the vertical distances from the points to e o)
the line. In theory, this means finding the values of m and b that
minimize the value of the function

wz(mx1+b_yl)2+...+(mxn+b_yn)2' (1)

(See the accompanying figure.) Show that the values of m and b
that do this are 0
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with all sums running from k = 1 to k = n. Many scientific cal-
culators have these formulas built in, enabling you to find m and
b with only a few keystrokes after you have entered the data.

The line y = mx + b determined by these values of m and
b is called the least squares line, regression line, or trend line
for the data under study. Finding a least squares line lets you

1. summarize data with a simple expression,

2. predict values of y for other, experimentally untried values
of x,

3. handle data analytically.
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