Calc 1 (one independent variables)

If f(ty) is a local maximum or local minimum, then f’(¢;) = 0 or DNE.
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Extreme value theorem: If f : [a,b] — R is continuous, then f must
attain a maximum and a minimum, each at least once.

To find absolute max/min, check all ¢ such that f’(t) = 0 or DNE as well
as points on the boundary of [a,b] (i.e., also check f(a) and f(b)).

Section 12.5: Math 5 (multiple independent variables)

If f(to) is a local maximum or local minimum, then for all x;, %(to) =0
or DNE.
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Extreme value theorem: If f : (' — R is |
continuous where C' is a closed and bounded re-
gion in R", then f must attain a maximum and
a minimum, each at least once.

To find absolute max/min, check all t such that

for all x;, g—é(to) = 0 or DNE as well as points

On the boundary Of C- https://en.wikipedia.org/wiki/Surface_(topology)



Example: Find the dimension of an open crate with volume 100 m?® if ma-

terial for bottom costs 10 cents/m? while the 4 sides cost 5 cents per m?.

Solution: [wh = 100. Solve for one of the variables:  h = 1Y

Tw
Cost = 0.1lw + 0.5(2lh + 2wh = 0.1(lw + Lh 4+ wh)

C(l,w) = 0.1(lw + th + wh) = 0.1(lw + 1(32) + w(3W))

Thus C(l,w) = 0.1(lw + &2 + 190

8 =0.1(w — 1) = 0 or DNE. 2 = 0.1(l — 1%9) = 0 or DNE.

Note [ # 0 and w # 0 since volume # 0.

0.1(1 — %) = () implies [ = %

. . w4 ’LU4
0.1(w—%) = 0 implies O.l(w—%) = 0.1(w— 1?802 ) = O.l(w—m) =0

w?

Thus w(1 — %) = (0. Hence w =0 or 1 — % = 0. Thus w?® = 100.

Thus minimum occurs at w = 100% = 10%
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Thus dimension of box is 10% X 10% X 10%.

Cost is 0.1[lw + Ik + wh] = 0.1[(103)(103) + (103)(103) + (103)(103)]
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Thus cost is $ 0.3(103) = 0.3(10)(103) = 3(10

See 12.6 lecture to see that %4 approximates 103



