


We have f(x) = axb + cxd, f ′(x) = abxb−1 + cdxd−1, and f ′′(x) = ab(b− 1)xb−2 + cd(d− 1)xd−2.

If both of b and d are larger than 2, then f ′′(0) would be zero. Since f ′′(0) > 0, we must have either
b = 2 or d = 2. Let us take d = 2. (The case for b = 2 is similar.)

Now we have f(x) = ax2(xb−2 +
c

a
). Since f(201/3) = 0, we have

(201/3)b−2 = − c

a
. (1)

We also have f ′(x) = abx(xb−2 +
2c

ab
). Since f ′(2) = 0, we have

2b−2 = −2c

ab
. (2)

Dividing equation (1) by equation (2), and simplifying, we get

2

(
5

2

) b−2
3

= b. (3)

By inspection we see that b = 2 and b = 5 are two solutions. Since y = 2(5/2)(x−2)/3 is concave
up, and y = x is a straight line, these two graphs can intersect at most at two points and we have just
found all solutions. Here is the graph of these two functions:

Since b is assumed to be larger than 2, we must have b = 5.

Now equation (1) becomes

20 = − c

a
, or equivalently, 20a+ c = 0. (3)

On the other hand f(2) = 8 gives
8a+ c = 2. (4)

Solving equations (3) and (4) together we get

a = −1

6
, and c =

10

3
.

If at the beginning, instead of d = 2, we had chosen b = 2, then we would find d = 5, a = 10/3 and
c = −1/6.








