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11691. Proposed by M.L. GlasseBhow that th&nth moment[ %" f (x)dx of the functionf given

by
flz) = di arctan (s1nhx>
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is zero whem is an odd positive integer.

11692. Proposed by Cezar Lupu and Stefara@pu. Let ay, as, as, a4 be real numbers if0, 1) with
a4 = aq. Show that
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11693. Proposed by Eugen lonascu and Richard Strdreg.7” be an equilateral triangle inscribed in
the d-dimensional unit cubé, 1]¢, with d > 2. As a function ofd, what is the maximum possible
side-length off’?

11694. Proposed by Kent Holing-et g(z) = z* + ax® + bz?* + ax + 1, wherea andb are rational.
Supposg is irreducible overQ. Let G be the Galois group of. LetZ, denote the additive group
of the integers mod 4, and &2, be the dihedral group of ord& Leta = (b + 2)? — 4a* and
3 =a®—4b+ 8.

(a) Show thatG is isomorphic to one o, or D, if and only if neithera nor 3 is the square of a
rational number, and’ is cyclic exactly whenj is the square of a rational number.

(b) Suppose neither nor 5 is square, butj is. Letr be one of the roots of. (Trivally, 1/r is also
aroot.) Lets = /a3, and let

t = ((s+ (b—6)a)r® + (as + (b — 8)a® + 4(b + 2))r*+
(b—1)s+ (b* — b+ 2)a — 2a*)r + 2(b+ 2)b — 6a%)/(2s).

*This group involves students and staff of the Departmentatii@matics, Trinity College, Dublin. Please address cor-
respondence either to Timothy Murphyi (m@rat hs. t cd. i €), or ColmO Dinlaing dunl ai n@rat hs. t cd. i e).



Show that ¢ € Q[r] is one of the other two roots gf Comment on the special case= b = 1.

11695. Proposed by Ovidiu FurduiThe Stirling numbers of the first kindlenoteds(n, k), can be
defined by their generating function(z — 1)--- (2 = n + 1) = >}, s(n, k)z*. Letm andp be
nonnegative integers withh > p — 4. Prove that

//log:r log™ (zy) - logyd a0
(1 —azy)p

(= l)ml(m+3'Cm+4) if p=1;
- (1)m+p1";+§),z (=DFs(p—1,k)C(m+4—Fk) ifp>1.

11696. Proposed by Enkel Hysnelaj and Elton Bojaxhiu.
Let T be a triangle with sides of length b, ¢, inradiusr, circumradiusk, and seimiperimetep.

Show that 1 1 1 4 1
T > — .
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11697. Proposed by Moubinool Omarjeket n andq be integers, witn > ¢ > 1. Let
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t) = Ty dxg.
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Prove thatim, ., t¥?"f(t) = n=9(T'(1/2n))?.



