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After a passionate lecture of this book [1] (Mathematics plus literature!) I stopped
at one of the problems explained here:
At page 121, the problem 2 asks to determine the maximum of expression:
E(x)= (9 + cos” x)(6 +sin’ x).
Analogue, in G. M. 7/1981, page 280, problem 18820".
Here, we’ll present a generalization of these problems, and we’ll give a simpler
solving method, as follows:
Let f:R >R, f(x)=(a,sin’ x+b)(a,cos’ x+b,) ;
find the function’s extreme values.
To solve it, we’ll take into account that we have the following relation:
cos’x=1-sin’x,
and we’ll note sin® x = y. Thus y €[0,1].
The function becomes:
f) - (ay+b)(~ay+a, +b)=-aa,y +(aa, +ab, —ab,)y+ba,+bb,,
where y €[0,1].
Therefore f is a parabola.
If a,a, = 0, the problem becomes banal.
A -b

If aa, >0, f(ymax):_’ Yiax =

4a 2a ©)

a) when _Zi €[0,1], the values that we are looking for are those from
a

(*), and

b b
Voin = max{——— 0,1+—
2a 2a

b o .
b) when —2—>1, we have y =1, y_. =0. (it is evident that
a

fmax = f(ymax) and fmin = f(ymin))

b
c) when —2—<O,we have y .. =0, y.. =1.
a

If a,a, <0, the function admits a minimum for
b

-A
Vuin = —— > [y — (on the real axes) (**)
2a 4a

a) when — 2£ €[0,1], the looked after solutions are those from (**). And
a

ETen
Ve = Maxq——,1+—

2a 2a
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b
b) when — By >1,wehave y_ =0, y,. =1
a

c) when —2£<0,we have y,_ .. =1, y,..=0.
a
Maybe the cases presented look complicated and unjustifiable, but if you plot the
parabola (or the line), then the reasoning is evident.
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