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If0 < a<b< mthen:
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Proposed by Daniel Sitaru — Romania
Solution 1 by George Florin Serban-Romania
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a<b= f(a) = f(b), true.

Then

b gin x bcos x 2(b—a)
[nn,, , (feosn,, 200
a

, V)0<as<hb<
a X 2 =" ap (M0 <a i



ROMANIAN MATHEMATICAL MAGAZINE

Solution 2 by Adrian Popa-Romania
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So we must show that x sinx + cosx < 2; (V)x € (0, )

f(x) =xsinx + cosx — 2

x=0
f'(x)=sinx+xcosx—sinx=xcosx=0=>x=E
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>f(x)<0 (V)xe[0,m) =
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Solution 3 by Khaled Abd Imouti-Syria

bsiﬂ b cosx 2(b-a)
J, ~ dx+ [, S dx<=——= ()
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b 1 1
1 S = —
I, = f L inxdax ( u(x) 2> du " dx >
a X dv = sindx = v(x) = —cosx
by using integration by part:

1 b bcos x 1 1
I, = [—;cosx]a —L s dx, 1, + 1, = —BCOS(b) + ECOS((I)]

11 n 12 _ bcos(a)a—';l-cos(b) (*)

?
Now let’s prove: bcosa —a - cos(b) < (b—a) -2
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0s x—2

Suppose f(x) = 222 x €10, ], f'(x) = 2 = 000

x?% X2
g(x) = —x-sinx —cosx +2,’g(x) = —(sinx + x - cos x) — (sinx)
04
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So:g(x) >0

'f(x) > 0, f is completely increasing on [0, ] so:a < b = f(a) < f(b)
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and hence: I + I, <



