
PROBLEJ"'S JlliD SOLUTIONS 
'"'---~-· ...... -..;u,,-~ .. -A-'-"--~·- - . -· 

A ~;5 book-voucher prize will be awarded to the Junior 
r'lember v..rho :::mbmi t~c> the best }:"Jolution to an,;y, _§t erred, problem 
before 30 June '1975. More than one ::::olution may be Flubr:J.itted. 
In the E?Vent of equally good solution~::; being· received, the prize 
or prize~:> 1vill be awarded to the ~:-lolution or solution:c> i:>ent vrith 
the earliest po~Jtma.rk. In the case of identical po}:>tmark::;, the 
·viinning .solution 1vill be decided by ballot. 

Problems or solutioni:--; FhQuld be Bent to Dr. Y .K. Leong, 
Department of l'Iathematic:::;, Uni-ver~;.-;ity of :3 inga1;ore, Singapore '10 . 
I:f' a Elolution to a submitted 'problem L-~ "kl'lov:.rn, plea::-;e include the 
Bolution • 

. . , . Correction to_ P6{'Z:i· The PropN>e~ 8.-il~_.Dr. LouiFl Chen have 
. polnteCf ou"t typographl.cc:d and ma.thematlca.l error~J in the stateme:1t 

.. ·of P6/7Lt- (thiB 11 r1edleyll;,Vol.2,No~2,·p~''l3). The ::::ditor apologiBes 
for the errorFl, The correct ,statemer.rt of. P6/74 i:c> given belmr .. 

If x,y,k are ponitive numbern with xly, k > '1, prove that 

( . ~ l. / ~+ X+ky 
' . ' 2 
~ > k--=1/i- ' 

(Leon0.rd Y. H . Yap) 

P'l/'7?. If n and p are positive integerf-:>, show ths.t 

(np)!/(n!(p!) 11
) it-Jan integer. 

(Chan Sing ClTLm) 

*P2/75. 
AB -· BA. I I ' n 

If I,_ c:md J3 are a.:r1y two n x n matrice~J, prove th;.::_t 
where I in the n x ri -identity matrix. 

Il 

(P. H. Dianan.d8,) 

*P3/75. Let a,b,c,c1,e be c.my real number::> and d/-0. Prove 
that the equation 

x 3 +(a+b+c)x
2 

+ .. (ab+bc+ca-d
2 

)x+e=O 

hsB at le .JBt two di::--;tinct root n. 

(H.N. Ng ) 

(Hint: 
2 2 2 . ' 

a +b +c -ab-bc-ce.? o.) 

Solution::; to P7 - P'10/1LJ-

P7/7~ ·- . 

r'1/3 do not 
If p , q ,r are di~::-;t:Lnct primer;, 

form e:m arithmetic progre~-;sion 

-:-l'l,-:;_t p 1 /3' q1 /). BhOH u ...; I 

. -, , +. 
0Q_LUul011 . 

in any order • 

/1;.7. 1/7- /1/7 
?uppo::>e tbB.t 1) 1

_ --:', q :J, r 1 
,_; form ari _._\ . P . _ in tha.t order. 

rr.1he:J. 

ITJ,Ci'k'l" np_: C'U·b- e,'.".> QYl '·otl- L~l· (lee~ 1T8 lld"-ro - --''- :-' -'.-'- u .L •. ' ,_ - ,., ' :'. . ' v '~. ) 

' 1 /7 /1/7 '1 / 3 Bq :::: p-H'+3(pr) ':..;(p' j+ r ·) , 

or '1/~ 6(p\~ • · - 8q - p - r 

- 11 -



I 

I I 

Hence 63 (pqr)=m3
, and so 6 must · divide m. \.Jriting m=6n for some 

integer n, we get pqr=n3
• It follow~"l that p divides n, i.e. 

2 3 n=pk for some integer k. Th1..1.s qr=p k , which mean~"l that p must 

divide q or r. This is impo~J~"li ble since p, q ,r are d.intinct prime~"l. 

Note that the re~;Tult i.E> true a:=; long as pqr iB not a perfect 
cube. 

P8/7LJ.. \vi thout using tables, ::-"lhow that 
(1.3.5 ••• 99)/(2.21-.6 ••• 100) < 1/10. 

Solution by Chan Sing Chun 

Let a=(1.3.5.· • .gg)/(2.LJ.6 ••• 100) ap_d b=(2.LJ-.6 ••• 100)/(3.5.7••• 

101). We have 1/2 <2/3, 3/4 <LJ-/5, ••• ,(2n-rl)/(2n) < ·(2n)/(2n+1), 

· ••• , 99/100 < 100/101. Multiplying these i.nequali.tie~"l together, 

we h ave a <b. Hence 

a
2 < ab == 1/101 < 1/100, 

and so a< 1/10. 

Pa/7' Sh th t f ll . t . . +- d 7 4. ... ow <3.- or a posl lVe .lnveger~J m an n, 

(m~Q) + cm~1) . + • • • + cm~n) • cm+~+1) ' 

where cm+i) . i l~) the binomial coefficient (m+i) 1 /m I i!. 

Solution by Chan Sing Chun. 

For i70,1,2, ••• ;(mri) is the coefficient of~ in the 

e:~ansion of ( 1-x)- ( i+~). Hence the given sum is equal to the 

coefficient of ~ in the expansion of 

( )-1 ( )-2 ( )-(n+1) 1-x + 1-x + ••• + 1-x 

( ) -1{ , ·c )-Cn+1)J /{ C )-1} = 1-x 1 - 1-x 1 - 1-x 

-1 -1(1 )-{n+1) = -x + x -x • 

The coefficient of ~+1 in the expan~1ion of ( 1-x)-(n+'l) u1 

. cm+n+1) preclsely n • 

Alternative solutions. 

(1) Use induction on n. 

uhen n =1 • So aB s ume that the 

(m+O) (m+1) (m+k+1) = 
0 + 1 + ••• + k+1 

The result is easily ~erified 

re:::"lul t holdn for n=k ~ 1. Henc e 

cm+~+1) + cm~~~1) = (!TI~:~2) • 

This ::"lhOW l:'l that the re sult i ~::> again true when n=k-t-1. 

( 2) \.fri te D . cm+i) f . 1 2 eflne v. = . 1 ·or l= , , • • • • 
' l l-
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ft is ea~:-Jily checked that ui=vi+'1 - vi ' i=1 ,2, ••• , n . Adding these 
n equations, we have 

Since v1 =1=u
0

, the result is proved . 

P10/ 7LJ-. Twelve matcheF:, each of unit length, form the 

1

<>---q .figure of a croF:s a~:-J f>hovm . 
I Rearrange the matche~> in ::mch 

• I a way o_:'"l to cover an area of r--' ;--1 four Gquare units , 

6_ __ _J . 

Solution. 

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

BOOK REVIEvJS 

Books .for review ~:--::hould be sent to l"Tr . Lim Chee Lin , I-Iv-ra 

-::_._one.: Junior College , Bukit Timah Road, Singa.pore 10. 

Statistical rna.thematicF: , by Robert I .oveday, Cambridge University 

Press , Cambridge , 1973, viii + 104 PP t f1 . 10 . 

Thi:c-: book i::-> a comp.'3nion volume of the author'::--: A ~::econd 

course in 1:-Jtatistic::---: and is \.vritten with t~rw aimFt in mind: to 

present a mathematical appr oach to ::-Jt at is tics a.nd provide guida.nc ,:: 

to students preparing for Advanced Level Examination~-: . 1;Ji th 

re::-;pect to tl'1ef->e aim::-:: , the book ~:--::erves its purpN-:e. The proofF< 

:::n~e not only convincing in their mathematical treatment, but al ~:--: o 

challenging to the enthusiastic reader . The abundance of p ast 

exarnination questiom-1 serveE: excellentl;y the }->econd objective . 

Belo:H are F;ome ::;pecific comments on each char)ter . 

C:J ;-_:rpter 1 . A second colJ.r~c>e in Btatistic~:-J doe::--: not contain 

a chapt;-er on continuous di~:-JtributionB . It iE: justifiable, 

therefore, that Chapter 1 ~>hould include :-:-:orne illustrative exar!l~; l e;:; 
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