wait for later times.

m
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PROBLEM SECTION

It is hoped to include in each issue of the Newsletter a sef of
problems of general mathematical interest. Readers are invited to
submit problems for inclusion in this section. It is envisaged that
the problems posed should be intelligible to (though not necessary
soluble by) people with a degree in Mathematics. It is hoped that
most of the problems posed should be soluble and it is intended to
publish solutions to those in subsequent issues of the Newsletter.
Readers are invited to submit solutions to the problems posed for
consideration for inclusion in the Newsletter. Correct solutions

will be acknowledged in the Newsletter.
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PROBLEM SET # 1

Civen a sequence of n2+1 distinct intesers, show that it is possible to

fird 2 subsequence of n+l integers which is either increasing or decreasing.

Let f(x) be a monic polynomial in Zx] which divides x™=1 and suppose
thet a dis a natural number which divides all the coefficients of f'(x).

Prove that f(x) = g(xa) for some monic integral polynomial g(x).

, L _ R |
let A = *aij) be the nxn matrix with 3y = (1+i-3]) where |-|

denotes absolute value. Prove that det A > 0.

hecklaces of n beads are to be made out of an infinite supply of beads in

k dsifferent colours. How many distinctly different necklaces can be made.

Lzt § be the point (2,0) in the plane and 0 the origin. Let P be
a point in the first quadrant which lies on the curve x4+xy2+y2 = 3x2.
L2t & be the angle in the interval 0 < 6 < v which the line PQ makes

with the positive x-axis and let ¢ be the acute angle which the 1ine 0P

mikes with the positive x-axis. Prove that 8 = 3¢ (i.e. OP trisects 6).

L2t A,B be nxn (complex) matrices such that AB-BA has rank one.
Prove that A,B have a common eigenvector (i.e. there exists v # 0 with

ks = v, Bv =uv for some A,u).

is an infinite set of points in the plane such that the distance between
any pair of points in S s an integer. Prove that all the points in S

are collinear (i.e. ".e on one straiy.t line).

8.

10.

11.

Four towns A,B,C,D” lie at the vertices of a square of side 100 miles.

An engineer wishes to construct a railway line so that it is possible to

travel from any of the towns to any other by rail. What is the minimum
r

number of miles of track required. A

B
Note
and
'_——-‘:
D C
D c
are good solutions, but not the best.
Prove that
2 2 .2 2 .2 .2
1 + 1°.3 + 1°.3%.5 + 1°.3%.5%,7 y.. . =1 - 2,
22 242 2422 22292 i

Let G be a finite abelian group of order n and let 9yr--19p,.1 be

elements of G. Prove that there exists a subsequence Y B
1 T2 Tn

of exactly n g's with 9 9 ---9, = 1.
1°2 n

Neglecting air resistence a particle projected under gravity travels on a
parabola which has the property that at any point A on the path, the
directrix is horizontal and is at a height v2/29 above A where v is
the velocity of the particle at A. Q@ s at a height H above the
horizontal plane containing

P and PR has length L.
What is the minimum speed of
projection at P so that the

~

particle reaches .




12. A right circular cone of weight W is F COMMITTEE OF THE IRISH MATHEMATICAL SOCIETY 1978

placed on a rough horizontal table with

coefficient of friction §. The radius of
President : Dr. F. Holland, U.C.C.
. . : Vice-President : Prof. M.A. Hayes, U.C.0.
height is three units. A horizontal
. = Secretary : Or. T.C. Hurley, U.C.D.

A e S e S
Treasurer : Prof. M.L. Newell, U.C.G.

the base of the cone is one unit and its

force is applied at the apex A. Prove
that the cone begins to topple before its base begins to move. A heavy
particle is attached to the cone, so that it begins to move before it

begins to topple. What is the minimum weight of the particle required and

Or. R. Bates, Met. Service
Dr. F. Hodnett, N.I.H.E.
Dr. T.J. Laffey, U.C.D.
Prof. J.T. Lewis, D.I.A.S.
Dr. P. McGill, N.U.U.

3K dy i 1ing the ab £ b1 Mr. C. 0'Caoimh, Dept. Education
. Kennedy in compiling the above set of problems. Brof. 0.J. Simms. T.C.D.

‘where should it be attached to the cone.

I wish to acknowledge the assistance of F.J. Gaines, M.A. Hayes and

T.Jd. Laffey




