
Only one reader (a Junior !'lerrJ)er) submitted solutions 

to some of the problems .in the last issue, Vol. 1, No. 1. 

t'JG hope that more readers would sub:rr.i t (~·;i thin three 1.1onths) 

their solutions to ths present set of problems. 'i!Je :1gain 

appeal to reaucrs for interesting problems. I~ a solution 

to a subni tted prol.,lem is knovm, please include the solution. 

Problems or solutions should be sent to Dr. Y.K. Leong, 

Department of Eathe~natics r Univcrsi t~:7 of SingaporE', Singapore 

10. 

Pl/7 .} . Prove~ that the e:{pressions 2x + 3y and 9x + Sy 

are divisible by 17 for the same set of integral values of 

x and y. (Eotvos Competition 189<1) 

P2/74. Let r be a given positive odd integer. Suppose 

that 2u is the highest power of 2 dividing r + 1 , and that 

2v is the highest power of 2 dividi.ng r - 1. Show that 

2u+v+n-l . \. h' h ~ " d' 'd' 2n 1 h 1s t,ae _ 1g.est power o~ ~ 1v1 1ng r - , were n 

is a positive integer . . (F. ·N. Ug) 

P3/7<'. A visitor is travelling in a land. ;-;here each 

inhabitant eith0r always tell the truth or always tell the 

lie. Thr traveller reaches a fork road, one branch of which 

leads to the capital while the other leads to a region of 

quicksand. Eo meets a native ~t the junction of the fork 

road. Eo-v; can the trnvl:-::ller :~;y asking tho native only one 

question tind the way to the capital with certainty? 

n•!j7 ·' r: l".:l '·~ • Let 

{via C. T. Chong) 

m 
a x 

m 

be polynomials Vlith real cor)fficients a.., b.. Suppose th.at 
l. ~ 

r r r an<3. s are t·,.m coprine positive integers such that p(x) =q(x) 

and p(x) 5=~(x) 5 • Sho0 that p{x) = q(x). (T.A. Peng) 

(~ote. The result is Etill true if p(x) and g(x) are replaced 

by elements in an integral ~omain.) 
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P .-1~" .'J f , .: 0 Let n (n ~ t,) distinct points be chosen on a 

given circle. Join each pair of points by a straight line. 

Shm·; that the maximum num1::er of points of intersectior. \·.r'1ich 

lie inside the circle is n(n - 1) (n - 2) (n - 3)/24. 

(via Y.:r<. :.r .... eong) 

Solutions c= Pl to P5/73. 

Pl/73(i). 

Solution by Tan r~guan Sen 

If x and y are positive and unequal, prove that 

+ y > 2 

2y + X 2x + y 3 

Since x 'I y, (x - y) 2 > 0. .,~xpanding and rcwri tine;, 

we g >;) -':. 

3(2x2 + 2xy + 2y2 ) / 2(?.x2 + Sxy + 2y 2 ), 

or 3(x(2x+y) +y(2y+x)) > 2(2x+y)(2y+x). 

Since x andy arc positive~ dividing by 3(2x + y\ (2y + x} 

gives the required inequality. 

Pl/73 (ii). 

With the hypothesis in (i) , prove that 

X y 
..., 

+ < .t. 

y '1'" 2x X + 2y 3 

7·~ewrite the inerr.1ali ty {v -· ~') 2 > 0 ,~ . in the form 

or 3 (x (x + 2y) + y (y + ~~ ::)} <. 2 (y + 2x) (x + 2y) • 

We now divide by 3(y + 2x) (x + 2y). 

Solution by Tan Nguan Sen 

FinO. ti~e largest number t hat can be obtained u.s a product 

of tv-m positive inteqers whose; sum is a giver:. positive integer so 

Let. a and b be t\,'0 positive integers, p = ab, and s = a + b. 

Then 'J: P = s 2 
- (a ~ h) 2 

o Since :::. is given; p is greatest. o:::1hen 

a= b and the greatest value of p is s 2 /4. 

(20) 
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.1:. ..,) i f :; 0 

Solution hy Proposer. 

Let m1 , m2 , .•. be a 3cquence of positive integers . 

Nust .•. + m ) 2 necessarily converge n 

to zero a~ n tends to infi~ity? If not, what is a necessary 

and sufficient condition for it to converge to zero? Ca~ 

this prohlem be generali~ef? 

Write s = (m
1

2 + 
n 

we take :-a. = 2i-l, then s = (1 -· 4--n)/(3 {1 - 2·-n) 2 ), N!lich 
1 n 

convergGs to 1/3 as n tends to inf.tnity. 

+ m ) , i = 1, ... , n. r.c.t n .. 

a =max (b 1 , b 2 , .~ ) . Then a necessary and sufficient n n n nn 

condition for s to converg(~ to zero as n tends to infinity 
n 

is that a converges to zero as n tencs to infinity. This 
n 

follows from the inequalities 

which are easily deC.uced from ·the fact that 

!:)2. 
nl. 

.£; -
·'-: )J /_ • I 

nl. 

, The above result can be generalized as follows. A 

necessary and sufficient concii tion for 

(mkl-. + • . • + mnk ) I (ml , ) ~:- ,~ 1 + . . . y P\'. , r.. 7 , to converge to 

zero as n tends to inf ini tv is t!1a t a converges to z,~ro c:~s - n 

n tends to infinity, Hhcre a is defined as befor~. ?he 
n 

proof is similar. 

PL!/73. 
X r ( ._n (x. ·~ t)n 

Prove ~ dt = Cit I 
+ t)n+l 

. 
.. ) 1 + t (1 
r~ v' () 
'-' 

Introduce a change ofvariables t=(x - u)/(1 + u) in 

the integral on the left hand side. 
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Let p(x) be a polynomial ~ith integral coefficients, 
and let x1 be an even integer and x 2 an odd integer. If 

P ~x1 ) and p {x2 ) are both odd, prove that p {x) = o" has. no 
integral roots. 

are beth odd for an even integer x1 and an odd integer x 2 • 

= 2r and x~ = 2s + 1. Using the binomial theorem, .... 

we see that 

for some integers k and r.1. Hence a
0 

and a
1 

+ + a are n 

both odd. This fact(together r~ith an application of the 

binomial theorem) irr..plies that p {x) is al\\•ays ode for any 

integ8r x and so cannot be zero. 

***************** 

BOOK REVIEWS 

Mathematical Structures. By B. T. Cornre. Ginn, London; 

1971, v + 201 pp; $12. 

This well-written book provides an elementary approach 

to a number of mathematical st:=-uctures such as groups, rings, 

fields~·-· --· vector spaces ar.d Boolean algebra, but the 

emphasis is on groups. There is also a chapter on the n~~ber 

systews and one on ~pplications of Boolean algebra. 

The author assumes that the reader has a knmvledge of 

the basic set operations and the notations and compositions 

of functions, as \>Tell as, an acquaintance with the simple 

matrix operations. Since the kno\ldedge assumed is nothing 

more than the basic definitions, \'lhich can be found in almost 

all modern secondary school textbooks, the book shoulC. be 

easily understood by ail those \'lho have done a fetAl years o:: 

··.~1odern nathematics" in a lower secondary school. 

There are n~~erous exercises some of which are questions 

set by examining bodies in the United Kingdorr.. Answers to 

most questions are provided. Although the book will be most 

useful to H.S.C. students studying "~·!Odern !·1athematics" ,it 

(22) 


