Solution to Homework 2

Task. Use calculus to find the range of a function f(z1,z2) = (2—21)- (44 x2)
when 7 is in the interval [0,6] and x2 is in the interval [—1, 6].

Solution. The derivative with respect to x1 is equal to —4—x5, so this derivative
is equal to 0 when zo = —4. The value x5 = —4 is outside the interval [—1, 6]
for z9, so we do not need to consider it. So, for x;, we need to consider two
cases:

e when x; = 0, and
e when 21 = 6.

The derivative with respect to x5 is equal to 2 — x1, so this derivative is
equal to 0 when 21 = 2. This value is inside the interval [0, 6] for x1, so we need
to consider this value. So, for x5, we need to consider three cases:

e when 2o = —1,
e when a—f =0, i.e., when 7y = 2, and
0332

e when x5 = 6.
First, let us consider cases when x; = 0.
e When z; = 0and 22 = —1, we get f(z1,22) = (2+0)-(4+(-1)) = 2:3 = 6.
e The case when z; = 0 and x; = 2 is not possible since 0 # 2.
e When z; =0 and z2 = 6, we get f(x1,22) =210 = 20.
Second, we consider cases when x; = 6:
e When z; = 6 and z2 = —1, we get f(x1,22) = (—4) -3 = —12.
e The case when z; = 6 and x; = 2 is not possible since 6 # 2.
e When z; = 6 and x2 = 6, we get f(z1,22) = (—4) - 10 = —40.

So, we get the following values:



To=—1 6 —12
0 .
6752:0, ie,z;1=2| N/A N/A
xo =6 20 —40

The smallest of these values is —40, the largest is 20, so the range is [—40, 20].



