Juan Andrés Cabral

Guide 2 Exercise 4

Given the function f(z,y) = az?y + bry, find the values of the parameters a and b such that the
derivative at the point P = (1,1) is maximal in the direction of the vector v = (3,4) and equals fy..(1,1) =
15.
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Solution

We calculate the partial derivatives:
f2 = 2axy + by

fy= az? + bz
Evaluating at the point:
fi=2a+b
fy=a+b

The directional derivative is maximal when the direction vector is in the same direction and sense as
the gradient vector. The value of the maximal directional derivative is |V f(zo; yo)||-
In this case, the gradient vector is:

Vf=(2a+b,a+b)

On the other hand, the direction vector has the following norm:

V32 4+42=+25=5

Therefore, the associated unit vector is (3/5;4/5). Furthermore, the exercise requests that the maximal
directional derivative be equal to 15:

Dy2(203y0) = V f (205 o) (41t2)
We calculate the dot product and equate to 15.
(2a +b)3/5+ (a+b)4/5 =15

6a +3b+4a+4b =75
10a +7b =175

Finally, it is necessary that the gradient vector has the same direction and sense as the unit vector, meaning
that one is a scalar multiple of the other:

VK = (3/5;4/5)
(2a+b)K =3/5
(a+b)K=4/5

4/5  3/5
a+b 2a+0b
8a/5+ 4b/5 = 3a/5+ 3b/5
—ba=1b

We replace this in the relation we had above:
10a + 7% (—ba) = 75

a=-3

Then with this, we obtain the value of b:
b=15
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