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D.:l o aFe $-i,!g -gssgliegs.

Many r idd les and pvzz les,  both o ld and new, lead to equat lons of  the

fo rm ax  I  by  =  e ,  where  a rb rc  a re  g iven  in tegers ,  and  x  and  Y ,  the  requ i red

unknowns,  are a lso to be in tegers.  The foLlowing example wi l l  serve as an

i  I  l us  t ra t ion ,

A  man buys  cows  and  p igs  fo r  a  to taL  a f  $1784 .  One  cow cos ts  $Z t

and a pLg $14. How many cor"s and Pigs can he buy?

Let  x  be the number of  cows and le t  y  be the number of  P igs,  then

the equation

(1) 27x I L4y : L7B4

has to be solved in poslt ive !n!gggl!.  x and y, One way to do this is to

se lee t  the  te rm w i th  the  sma lLer  coe f f i c ienE and  so lve  fo r  the  co r respond-

ing  unknown.  In  th i s  case  we  so lve  (1 )  fo r  y  e lnc6  L4  i s  l ess  than  27 ,

ge t t i ng

L784  -  27x  (14 '  L27  I  ( i )  -  (7 t l4x  -  x )
t J

t4  L4

ot
6 l x

( 2 )  y : L 2 7  2 x l V : L 2 7  2 x /  t ,

where

( 3 )  t : 6 l r- L h '

S lnce  x  and  y  in  (2 )  a te  in tegers ,  t  mus t  be  an  ln teger .  Converse ly ,

so lv tng (3)  for  x  we see that

( 4 )  x  z L 4  t  6

w l lL  be  an  in teger  L t ,  t  i s  an  in teger ,  Subs t i tu t ing  (4 )  i n to  (2 )  we  8e t

y  :  L39  -  27 t .

I^le have thus obtained the solutlon

x = L 4 t - 6

y  =  1 3 9  2 7 t
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o f  (1 )  l n  te rms  o f  an  a rb i t ra ry  in teger  t .  Fo r  pos i t i ve  soLu t ions  we  mus t

t a k e  t >  1  t o m a k e x  p o s i t l v e ,  a n d  t  ( 5  t o m a k e y p o s i t i v e ,  H e n c e  t h e r e

a r e  f i v e  p o s s i b L e  v a l u e s  o f  t ,  t h a t  t s  t  =  1 r 2 r 3 r 4 r 5  L e a d i n g  t o  t h e  s o l u -

t, lons:

x ? I  ,  22 ,  36 ,  50 ,  64

y : 1 1 2  ,  8 5  ,  5 8  ,  3 1  ,  4

For  many prob lems of  th is  k ind as wel l  as  in terest ing h is tor ica l

comments , see Oys tetn Ore: \_ugLgf_. Th.egry {nd" I_ts .}tiq t_oIJ, McGratv-Hi 11

Book Company,  L94B,  Chapters  6 ,7 ,8 .

C .  D .  0 1 d s
Dept .  o f  Mathemat i cs
S a n  J o s e  S t a t e  C o l l e g e

Meeting .gf ,The Naqtonal 9opnc11 €yrl rLhha Th,eta

The  Nat iona l  Counc i l  o f  Mu A lpha  Theea  met  in  Kansas  C i t y ,  M issour l ,

Novenber 30, L957 ,

P resen t :  P res iden t ,  Henry  A lder ;  V ice -Pres iden t ,  Edward  l , Ia l te rs  I

Secre ta ry -T reasure r ,  l " t r s .  R .  V .  Andree ;  Governors :  l 1 r .  George  Hun t ,  M iss

Ne l l l e  K l t chens  n  Mtss  V i rg in la  Pra t t .

Sq$mqry.of Jhe Z.l lgqr _s_!:sston:

Governor  t lunt ,  made a mot ion thaE Mu Alpha Theta pet i t ion the M.A.A.

for  af f l l ia t ion wi th that  organizat lon;  NCTII  be lnv i ted to nominate at

Least two members of the governing counci l .  MOTI0N PASSED UNANII"IOUSLY.

THE MATHEMATICAL LOG. Af ter  a d iscusslon of  the pr ices of  mimeographlng,

L i thopr in t tng  and  p r ln t ing ,  Governor  Pra t t  p roposed  tha t  we  mimeograph

al l  three issues th i .s  year .  EVERYONE AGREED. I tems to be inc luded were

d i . s c u s s e d - - b u l l e t i n  b o a r d s ,  r e f e r e n c e  b o o k s ,  s c h o l a r s h i p s ,  t o p o l o g y ,

ca lcu lus ,  number - theory ,  ca reers ,  I ' t o t ton  tha t  we  have  a  p rob lem sec t ion

ln the MATIIEMATICAL LOG and Dr. l loggatt be asked to edit  i t .  MOTION

- 2 '



CARRIED.  Mot ion  tha t  P r rg ram Commi t tee  be  ca l lec l  Ed l to r ta l  Commi t tee"

MOTION CARRIED.  They  w i l l  c lea r  a1 ,1  a r t i c les  on  maL,herna t i cs  fo r  pub l i ca -

t ion ln  the LOG. Governor  Ki tchens suggesced Secretary Andree cont inue to

handle a l l  news i terns,  Pres ident  Alder  recommended that  v te send each chap-

ter '  3  or  4 copies of  The Mathemat ica l  Log.

DISCUSSION 0F PERIODICAIS: Baeh chapter is noh' gett ing t l ' re Ok].ahoma

Un ivers i f y  Mathemat i cs  Le t te r  v r i th  Ehe  co r rp l imen ts  o f  The  Un lve rs iCy  o f

0k lahoma. Governor  Hunt  recommended MaEhemat ics Student  Journal  a t  2A

centg a year .

DI,SCUSSI,ON OF WAYS TO MAKE GOOD REFBRBNCE BOOKS AVAIIABLE TO OUR CTIAPTERS:

Lack of  funds is  the main probLem. Governor  Hunt  suggested wr i t ing an

ar t i c le  on  a  pLanned  t rave l ing  L ib ra ry  in  the  l " l a themat i ca l  Log .

D i s c u s s i o n  o f  o p p o r t u n i t i e s  i n  m a t h e r n a t i c s .

D i s c u s s i o n  o f  p o s s i b l e  c h a n g e s  i n  t h e  c o n s t i t u t i o n l  I t  w a s  g e n e r a l l y

a g r e e d  t h a t  n o t  a l l  o f f i c e r s  s h o u l d  b e  r e p L a c e d  a t  E h e  s a m e  t i m e .  T h e  e l i g l -

b i l . i t y  a f  Jun io r  Co l lege  members  h ras  c la r l f i ed .

Governor  Ki tchens moved that  t t re  counci l  approve par t ic ipat ion in  the

p l to t  p rogram fo t  v i s i t l ng  lec tu re rs  in  h igh  schoo l ,  i f  and  when  se t  up  by

MAA, MOTION APPR0VED. Pres ident  Alder  wi l l  wr i te  to  them.

S e c r e t a r y - T r e a s u r e r  A n d r e e  r e a d  t h e  t r e a s u r e r t s  r e p o r t ,  I t  l t a s  a c c e p t e d .

Mu Alpt ra Theta had $Zbf  on hand November 1.

The meet ing was adjor . l rned.

R e s p e c t f u l l y  s u b m i  t t e d ,
. - r  ,  i l  .  . , . ' 1
\.y! ' ' . . i . ;  

/* i , ' l ' i  
'c, ;  o. { t , '1t.  1+:. ,n-l- '

ii !

( M r s . ) J o s e p h t n e  P .  A n d r e e
S ec re  ta ry -T reasure r

GCOI . )  , i iADI r rc .  r ,  .  i ross ib ly  o  r i r : c t in6  to i : i c :  "  Fa i ,e :c  i ru l r i lng  fo r  the  i la thebat ics

C1" . .ss ' '  . f - , :o i ; r  the  i , la t iona l  Counc i l  o f  TeaChe: :s  o f  i ia t i re r . t "  L ics ,  LZv l  l6 t t r  S t  i ' l ' j ,

, J a s i r i n g t o n ,  D .  C .  ,  7 5 e ,
',i' :k :'r
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SCHOLARSEIPS .

This  is  an exc i t ing era to be pS.anning a co l lege future in  mathemat ics

and scien e. The present of fers wonderful openings for mathematicians and the

future looks even br ighter .  Each of  you is  potent ia l ly  a sc ient is t  wi th  a

epLendid careerr  p€r forming a real  sefv ice.

Donrt  le t  lack of  money keep you f rom planning on coL1ege.  Go af tq!  a

scho la rsh ip !  the  U .S .  O f f i ce  c f  Educa t ion  repor ted  tha t  237 ,000  scho la rsh ipe

having a monetary va lue of  $65.7 mi l l ion were avalLable to  under l raduates

ln eolLeges ln  the school  year  L955-56.  Soon Congrrss wi l l  be consider ing a

tremendous ne$r system of scholarships. Probably any member of i ' lu Alpha Theta

can guaLify for Bome schotarship, somewhere. Your principal ,  guidance or

c lass counselor  may have abundant  in format ion on how to apply ,  I f  not ,  wr i te

to the col leges you consider  at t4nding,  and ask them to send you in format ion

about  the i r  scholarehips,  as wel l  as an appl icat ion b lank.

Do i t  nowl tutany col lef,es have to have your appl icat ion on f i le in February.

There is nothing to prevent your applying for several.  Answer al l  the quest-

lons as complete ly  as possib le.  For  instance,  i f  they ask what  you p lan to do

wi th your  t ra in ing,  g lve your  present  ln tent ions even i f  you are not  absolute ly

sure.  Af ter  a l l ,  you are ent i t led to change your  mind la ter  i f  you f ind sof f i€-

th ing e lse sui ts  your  t ,a lents bet ter ,

Good Housekeeping,  November,  L957 has a l is t  o f  scholarships.  Copies of

the publ icat ion r r  F inancla l  A id for  Col lege Students,  Undergraduate ' r  can be

obta ined f rom the Super intendenL of  Documents,  U.S.  Government  Pr ln t ing Of f ice,

W a s h i n g t o n ,  D . C . ,  f o r  $ 1 .

Just keep remembering rhis! you cAN NoT cET A scHoLARsHIp rF you D0 NoT

APPLY! I



YOUR BULLETIT'I BOARD

Mainra ln ing an ln terest ing bul le t in  board is  a chal lenging and in format tve
c lub pro ject ,  I t  1g best  to  have a etanding commif tee tn charge.  A11 c lub
members gather i tems and contr ibuLe ldeae, but the comnittee ls responsible
to edit  and display these contr ibutione. Keeplng the board attract, ive and up-
to-date is vi tal.  N<, display should remal.n over a month, and newsy cl ippings
from per lodica ls  should be changed weekly .  Club members can,  a lso,  be kept
ln formed about  programs,  dates,  etc .  through the bulLet in  board.  I t  is  wel l
tor the cLub to bui ld t ts own board with the club name on i t .

ExampLee of lnteresting i fems for the board are such Ehings as the
announcement that Japan is requir ing more mathematics in her post war general
educat lon program, resuLts of  the accelerated program for  coLlege f reshmen in
math€mat icg at  Golden,  Colorado,  recent  ar t ic lee by note4 columnists  about  the
need for mathematicians, and the recurring references to the Soviet trainlng
program for sclentists and englneers.

Job oppor tuni t lee in  the f te ld  of  mathemat ics are,  a lso,  good buLlet in
board matertal. .  These can be had for the asking from the Armed Services, the
U.S,  Employment  Ssrv ice,  and the U.S.  Clv i l  Serv ice,  and f rom maf ly  large o i l
companles.  Seholarships of fered by univers i t iesr  co l leges,  and research lnst l -
tu tes are,  a lso,  good.

Some good examples of dispLays that students may work out are the
f r Pietorial Representatlon of the Six Trigornetr ic Functlooe n, and the
t tGeomet r t c  T ree t t .

The first 1e practtcally eelf explanatory. The rr Ceometric Tree'l is an
attractive r,ray to dlsplay the theory of approachlng a nathematicaL limit. It
is a good explanation of the way thi8 theory ig actually ln op€ration ln nature.
Any mature tree ls a simllar approach to a llmit. Many similar dleplays nay be
gleaned fron class work on the appreciat.lon of nathenatics.

Challenglng and lntriguing problerns aleo make good items. Durlng rodeo
season, one club offered the members of the rodeo club a Prize for solving a

Puzale about a mathematlcal steer. The problem was found ln a conrlc book. The
members ofthe club solved it correctly, checklng wlth the answer ln the nexi
iseu e of  the nagazine. The rodeo boys were unable to solve i t . . . .  they were
a bit th€ beet at rlding the 6teer' though.

(d i sp lay  ideas-  nex t  page)
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The t runic  of  the t rce is  three
inct rcs long.  This  length r . ras
halved tor  the f  i rs t  t r . ro  branchcs,
Th is  1 , roccss  i s  con t inued ;  L -y  ha l -
v ing the lengt t r  o f  each branch for
t l rc  t i lo  e: r tens igns on i t .  The
branch and i ts  t r , 'o  c : i tcns ions are
placed 120 t ie l ; rees a i>ar t .

tangenl  I  cotangent

;

Sample r i  o f  p fc to r la l  rep regcn ta t ion . 'o f  .  , -
t r igonometr ic  fuc iet lons.  Use,both acute
and  ob tuse  ang lcs .  The  rad ius  i s  one  un i t .
The  ang le  i s  i n  s tanc la rd  pos i t i on .  The
curved arrot r  represents the angLe in  "ca<)-

ians.  T l re numer ica l  va lue of  t i 'e .  ind i .caIcd
func t ion  i s  rep resen ted  l r y  the  aas l rcc i  l i ne -
( red  i s  l r i o i : ' e  e f  fec t i ve  on  a  bu l le  t i n  boerd .

)r'Y

Y'
I
I

,t^-...-,'
I

Tire proccss can bc cont inued as long
as  i r r cchan ica l  P rcc is ion  r r i l l  a11o t " ' .
The a i :ea occul : i "ecr  by the t rce r r i1 l
no t  i nc rcesc  ap t ) rcc iab ly  f ro ,n  i t s
present  s ize,  f lo  l r la t ter  hol ' r  rnany
stcps fur the- ;  the l . r roccs8 is  cdt t -
ied.  Tt r is  is  an e: lar . ip le  of  approa-
ching a uathernat ica l  l  i r ; r i  t .



GEOI.IETRICAL CONSTA"UC?IONS WITH ],Ii.iITED IIEANS

i"lany Constructions require only a compasg

by

C ,  D .  0 l d e ,
Departnent of MatheElatlcB

San Jo6e State Co l lege
San Jo6e,  Cal  i forn ia

Student6 learn in secondary school to carry out geometrical constructions
r,rlth stratght edge ( ruler) and compaso. There 16 hardLy anyone, for instance,
who could not bioect the circular arc AB \ri th the6e tno ln8truments. The procedu-
re ( fig. 1) ls to slrlng tkro arcs of the sane radiue frofl centers A and B, and
then to drar.r the line RS. Thls line wiLl lntersect the arc AB in its nid-point
X. But suppose we did not, have a straight edge with which to draw the line RS;
how then could s/e find the polnr X? In other worda, ie it poesible to bisect
a clrcular are with a compaae alone?Hece 16 the solution lf AB ie the arc of a
c i rc le  wi th center  at  O(  see f ig .  2  and p lease get  out  a compase.)  Froro A and
B as centero, swing trro arcs r,ri gh radius AO. Fron 0 lay off arc6 0P and 0Q nith
radlus equal to the dlstance AB. Then swing tffo arcs with PB and QA as radil
and wi . th  P and q as centera, l i r tersect ing.atR.Final ly ,  wi th  OR aa radius,
descrlbe an arc wlth elther P or Q as center until it lntersects AB aE X, the
required mid -point.

The beautiful construction Just glven was due to the Italiam mathenatlclan
L. Masceronl ( U50-1800), whose book LA GEoMETRIA DEL COi{PASSO appeared in
1797. In this book he announced the very eurprising theorem that a1*1 geometric
construct lon8 posslb le by Btra ight  edge and conpaes can be made bv compass
alone. Of course, one cannot draw the stralght llne Joining th'o points without a
straight edge, Eo that thls fundanrencal construction ls not covered by the
Maecheroni theory. Instead, one mrst think of a stralght llne ae being deterurlned
1f we know any two point6 on lt. For exarople, conelder the ElBple problern of
flnding, with the aid of a cornpass alone, a point C on a line determined by
tvro glven poi.nts A and B and guch that AB= BC. Clearly, all. we need do ls drast
a clrcle about B of radlus AB, and mark off oir thls circle , starting from A ,
the polnt8 P,Q,C, such chat the chords AP:PQ: QCEA8. Thus lrithout actually
drawing llnee, we are able to double a llne eegment A3 ( fig. 3)

Ano fher interegting problem ls that of finding the polnt &ldr,ray begween
trrc given points, A and B, by uslng the compa66 alone. To soLve thi6 problero
we have to introduce the notion, of iqvelslon of a point tl a circle. The inage of
a point P wlth respect to a circre @ing on the
line OP on the aame slde of O as P and 6uch that 0P'0P: r-, lrhere r is the
radius of  the c l rc le  (  f ig  4) .  The points  P.and Pr 'are 6aid to  be lnverse polnte
wl th respect . to  the c i rc te C.  Clear ly ,  i f  P ' is  the lnverse of  P,  then P is  the
inverse of  P ' .  Clven a point  P,  i ts  lnverEe Pr  wi th respect  to  a c i rc le  oay be
conatructed by means of a eompass alone ae followe ( flg 5). I{ith OP a6 a radius
and P as cencer ,  we deecr lbe an arc in tersect ing c i rc le  C at  the points  R End S.
With these two points as centers we descrlbe arcs wlth the radius OR:r which
lnfersect  a!  O and at  Pr ._C1ear ly  Pl  ls  04 the l lne OP. A l l t t le  e l .ennentary
geonetry ehowe that OP.OPI: rz, so that P' ls the requlred lnverge of P.

I t  is  now easy to f ind the mid point  X of  the L ine AB.  Draw a c i rc le  of
radius AB about B and use the previous construction to f ind the point X' such



that  AB:BXI.  Draru the c i rc le  wi th radius AB and center  A,  a ld construc!  the
po in t  X  inverse  to  X l ru ' i t h  respee t  to  th i s  c i r c le .  T l ren  AX.AX ' :AX,2AB;ABZ,  o r
2AX:AB. Hence X is  the desi red mid-point .

Inc lden ta l l y ,  i f  t he  reader  w i l l  s tudy  the  eons t ruc t lon  in  f i g  5  ca re fu lLy ,
he  w i l l  be  de l igh fed  to  d iscover  tha t  he  now i s  in  possess ion  o f  the  so lu t ion
to the problem of  f ind ing wi th compass a lone the center  of  a  c i rc le  whose
ci rcurpference only  1s g iven.

In  connec t ion  w i th  Mascheron i rs  genera l  theorem,  l t  i e  enough  fo r  us  to
no t i ce  tha t  any  cons t ruc t ion  w i th  ru le r  and  conrpag .q  permi t ted  cons is ts  o f  a
f , in i te  succession of  the fo l lov i ing e lernentary construct ion"s,  each of  lvh ich is
poss ib le  by  means  o f  the  compass  a lone :

1 .  To  d raw a  c i r c le  w i th
2 ,  To  f i nd  the  po ln ts  o f
3 .  To  f i nd  the  po in ts  o f

a n d  a  c i r c l e .  
-

4 .  To  f i nd  the  po in te  o f

g ive.n center  and radius
i n L e r s e c t i o r .  o f  t w o  c i r c l e s .

in te rsec t ion  o f  a  s t ra igh t  l i ne

in te rsncL ion  o f  two  s t ra igh t  l i nes .

Using the conpass alone it is clear that problems I and 2 are easy. But to
solve 3 and 4 is much nore difficult. and the previous concept of inversion nust
be used.  Problern 3 would be a real  te6t  of  the reader 's  sk i l l .  I t  le ,  a lso,  c lear
thac once theee four problerne have been solved it iB easy to invent problens at
wi1 l ,  for  a l l  that  ls  necessary ls  to  se lect  at  random one of  Eucl idre proposl -
tlons and see how it can be established by the use of the compase alone. trthat-

ever  the solut lon obta lned,  i t  is  a l \ ray8 in terest ing to turn to  Mascheroni ts
book and see how the quest ion ls  tack led there.  His  e legant  so lut lons would
be extremeJ.y hard !o better.

Inepi red by Mascheroni ,  the great  geometer  Jacob Ste iner  (  1796-1863)
elngled out  as a tool  the st ra ight  edge instead of  the compass.  (  by Ft ra lght-
edge,  he meant  an unmarked ru ler ,  on ly  one edge of  which may be used,  i .e . ,
we atre not pernitted to use i.t to drarnr parallel llnes.) The strelght edge alone
csnnot  auf f ice for  a l l  geometr ica l  construct ions ln  the c las6ica1 sense,  and
the compaes has to be used somet imes to help out ;  but  never thelese,  Ste iner
was able to show that all consEructions in the plane rghich are possible r^;ith
st ra ight  edge and compaaa,  are aLso posslb le wi th the st ra ight  edge a lone,  prov i -
ded we ere pernltted to draw one fixed auxiliary circle and to mark its ceoter,
In general, the solution of problens of straight edge alone require6 some know-
ledge of  pro ject lve geonetry .  We wl l l  conEider  only  a few s lnple construct ions.

PROBLEI" I :  (  f fg  7. ; .  0na st ra ight  l ine 1 three points  P,  Q ,R are g iven,
euch that  Q is  the nr id-polnt  o f  thesegnent  PR. Construct  a para l leL to 1
through a given point S not on 1,

S0LUTION. Dra$,r the Lines RS and PS. Fron a point T on RS beyodd S drarnr the
Iine8 TP and Tq. Then draw Rl,i which inter6ecEs PT aL N. The line N8wi11 be parall-
e I  to  l .  L t  ls  a leo ev ident  that  l re  now can Bolve the problem of  f ind ing the mid-
polnt  Q of  a l ine segment  PR prov ided a second L ine l r  para l le l  to  1 is  grven.

Ftnal ly  ,  suppose that  two l ines l  and l r ln tersect  at  a  polnt  P ours ide the
given sheet  of  paper  ( f ig  8) .  h t t thout  a conpase construct  a l ine through Q which
would pass through P t f  i t  could be exfended of f  the paper .  To eolve th is  problem
drer , r  tn  turn l ines AAt ,  AQB|,AtqB and BtB.  From D Ehe in teroect ion of  ArA and
B t B ,  d r a w  l n  t u r n  D c c t ,  c t t ,  a n d  B C r .  L e t  R  b e  t h e  i n t e r s e c t i o n  o f  B ' c  a n d  C l B .
The line QR iE the one tr'e aet out to conatruct.
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There is such a wealth of such fascinating probtrems avrait ing the cfrr ious
mind.  For  example,  the reader  wiL l  en joy t ry ing the fo lLowing (  us ing the
s t ra igh t  edge  on ly ) :

to AB is given.
1. Double a given l ine segmenr, AB, rnrhen a para11e0 l ine 1

2,  Div ide a segment  AB in to n par ts  i f  a  para l le i l  to  AB is
given.

3.  I f  a  f ixed c i rc le  and i ts  center  are g iven,  draw a
para l le l  to  a g lven st ra ight  l ine through a g iven point .

4 ,  Given a f ixed c i rc le  and i ts  center ,  draw a perpendicular
to a given l ine through a given point.

5 .  Construct  a l ine jo in ing two g iven points  whose d is tance
apart ls greater than the length of the straight edge used.

The preceding exampLes g ive only  a smal l  sarnple of  construct ions carr ied
out  wi th  l imi ted means.  I t  ls  hoped that  they wi l l  inspi re some students to
investigate the subject further.

REFERBNCBS

1.  Arch ibo ld ,  R .C . ,  Cons t ruc t ions  VJ i th  A  Doub le -Edged  Ru le r ,  Amer ican  l l a the -
Iv la t i ca l  Mon th ly ,  vo l .  25 (  1918)  r  pp .  358-360 .

2.  Courant  and Robbins,  [^ lhat  Is  ] . ia themat ics?,  Oxford,  Lgt+L,  (Chapter  3) .

3,  Stark,  PI .E,1 Construct ion With L iur i ted Means,  Amer ican i ia themat ica l  I ' lonth ly ,
vo l .  .  48 .  1941r  Fp ,  47 5-479 ,

4,  Hudsone H.P.1 Ruler  and Compass,  (  incLuded a long wi th other  monographs
in the Chelsea Publishing Company reprint of Hobsonts gggglirg The CSrcJg, 1953.

griqglgg8 PAICI{B-p

Some of our chapters want embroidered shoulder patches for gweaters or
jaclcets so everyone vri l l  know their accomplishment in mathematics and their
nembership in  the Nat ional  High SchooL lu iathemat ics Club. . .  and p lugging mathema-
t ics,  a lso,  Af ter  consul t ing severa l  f i rms that  make such emblems,  the best
of fer  seems to be f rom a Chicago f i rm.  They wi l l  malce Swiss enbro idered
emblems in  gold and l ight  b lue on fe l t  in  e l ther

4 inch emb lems wi th I'iLJ ALPHA THETA symbo I s as cen ter
mot i f r  oo  le t te r ing ,  a t  55C

5 inch emblems ryith perimeter embroidered rr Natlonal High
School  and Junior  Col lege lu ia themat ics Club at  $1,15

The smal lest  order  is  one loom of  L7A emblems so the centra l  o f f ice wi l l
have to pLace the order .  Let  us know i f  you are in terested,  and which sty le  you
prefer ,The manufacturer  is  prepar ing a pr iee on the, ' 'y thagorean t r iangle wi th
only the word MATH below. l ,Ji l l  each clrppter vote at your earl iest meeting and



advise the nat ional  o f f ice your  decls lon on th is  guggest ion,  I , le  bel ieve that
the patch wr le t ter  wi th  the word t ' iATH wi l l  be about  one-hal f  way between the
55C and the $1.15.  We wi l l  adv ise you the vote of  the chapters and then,  i f  ihe
suggest ion Passesr  orders can be p l .aced wi th the nat j .onal  o f f ice.

NearLy everyone
( f ig  1 )  wh ich  cons is rs

TWO TOPOLOGICAL PUZZLES

or another  has t r ied to
a cont inuous curve which

solve the puzzLe
p a s s e s  j u s l  o n c e

at one t ime
of drawing

l''=)
/
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\ \__i_\,J/rb

t h rough  each  t r  door t rand  r r  w indow ' t  o f  the t thouse t tw i thou t  ond t t i ng  any .  In
( f i g  1 ) ,  a  r f  door ' : r r  has  been  omi t ted .  rn  ( f l g  Z ) ,  we  have  a  s im i l i r  p iob rem,
the famous Koenigsberg br ic lge problem, The quest ion is  whether  i t  is  possib le
to talte a walk and cross each bridge once and only once and return to the
s la r t i ng  po in t .

Nei ther  of  these puzzles can be solved arrc l  to  expla in why not  makes a
very in terest ing c lub topic .  The Koenigsberg br idge problem was expla ined by
Leonhard Buler  (prouounced ' to i ler" )  in  L736.  His  or ig inal  nemoir  has been
translated and appeared in  the July  1953 issue of  the Scrent i f ic  Arner ican.
6 l - -  .  rrnere Isr  a lsor  a very readable explanat ion of  th is  and s imi lar  proUfems in
Chapter 9 of i \ I . t , ' I .R, Bal l ts bookr l lggbggglisgl Recreati_ons ang Bssays, iutacmil lan,
1 9 3 9 .

C .  D .  O l d s ,
Depar tment  o f  i " la themaEics ,
S a n  J o s e  S t a t e  C o l l e g e ,
S a n  J o s e ,  C a l i f o r n i a

GOOD READING
You wlll find an arrlcle ln rhe Aqerlcalq Mathema,lqlgglMong\[ , lg17, p. 557-5G5,
o n T h e P r a c t 1 c e o f I " l a t h e m a t i c s u @ . a t r c r i t i C o m p a n y ,
Wichl ta ,  Kanaas. . .  and i t  makes very good reading.  I f  your  teacher  does not  have
a copyof  th is  joutnal ,  ehe rnay,obta in an appl lcat ion b lank f rorn your  nat ional

6ecre tary- tre aaurer, or from the Universlty of your oI^,'n aiate.

1 1
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CAN YOU TOP TI{IS ?

How many books has your school ordered frorn the l{at ional Science

Foundat ion l ls t  sent  out  in  October? I ' t r .  David Dougherty  has put  the town

of Ennis ,  Montana r otr the map by ordering p}. l  of themf Ue writes , "I  ordered

a l l  f ou r  se ts  o f  books  se lec ted  fo r  a  h igh  schoo l  mat t r  l i b ra ry ;  i t  a lmos t

seems l ike Chr is tmas,  what  wi th  get t ing a book or  tvro every day.  My

super intendent  and myseLf  fe l t  that  in  the long run the books would more

than Pay for  themselves Lf ,  on ly  a few students use them every year .  Besides

w e  s p e n d  t h a t  m u c h  J u s t  o n  b a s k e t b a l l s  p e r  y e a t r  s t  $ 2 0 . 0 0  a  p i e c e . "

Sure ly  Your  too ,  can  conv ince  your  p r inc ipa l .  o r  l i b ra r ian  tha t  modern ,

i .n terest ing math reference books ate a good investment .

PROPOSED TRAVE LING LIBRAI{Y

Have  you  a  se t  o f  i n te res t ing  mathemat i ca l  re fe rence  books?  l {o

doubt  you have persuaded your  sct rool  l lbrary to  add some new ones,  i , lean-

whi le  maybe you would l ike the use of  a  few extra books tor  outs ide reading.

Your  Nat ionaL Counci l  ls  maklng tentat ive p lans for  a t ravel ing l ibrary

for  Mu Alpha Theta.  As present l .y  v isuaLLzed,  each l ibrary k i t  would conta in

5 or  6 modern books of  the k ind in  the Nat lonal  Science Foundat ion l is t  you

reee ived  Las t  fa11  (no t  tex tbooks) .  A  par t i c ipa t ing  chap te r  wou ld  use  Ehese

books about  a month,  then mai l  them to the next  chapter  on the l is r .

Depending on how many chap,cers r r rant  to  use the t ravel ing l ibrar ies,  you

migh t  ge t  a  d i f fe renr  se t  o f  boo lcs  the  fo l l ow ing  month r  o r  on ly  on  a l le rna te

monthsn  Becauge  the re  i s  a  spec ia l  pos tage  ra te  on  books ,  i t  wou ld  cos t

less than 50C to send each l ibrary k i t  a long.  There vrould be no other

expense to your

I f  you  wou ld  l i ke  to  use  such  a  t rave l ing  l i b ra ry ,  wr i te  soon  Eo :

Iu l rs .  Josephine Andree
Box  LL27 ,  Un ive rs i t y  o f  Ok lahoma
Norman,  Ok la .

What books would you l ike to have lncluded?
L 2



The enthusiast ic  le t ters  f rom chapters coagt  to  coast  mat tes i t  a  p leasure

to open the mai l  here at  the of f ice in  Norman,  Okla,  I  wish each of  you

could reacl every letter. The folLowing Bxcerpts sholv some of the varied

act iv i t ies our  members engage in .

Josephrine Andree,
Se cre tary '  Treasurer .

t t  You may be interested to know my club is no\^t preparing for their f i f th

annual Ari thmetic Contest vrhich is sponsored by the Amvets of town and

adminls tered by the I ' la th Ctub.  F ive of  the best  ar i thmeEic s tudent ,s  f rom
each ctf the f ive grade schools in torun are chosen by their school to
par t ic ipate.  0n December 17th,  they wi l l  repor t  to  the h igh school  at

a set  t ime,  and take a test  prepared by f ive (  very carefu l ly  chosen)
students chosen f rom my c lub.  The Pres ident  of  the Club pres ides over
the exarn inat ion,  s tudents proctor  and carry  out  other  dut ies connected
wi fh  iL .  The  r tB ig  5 ' r  (  as  we  ca l l  t hem)  mark  the  papers .  Th is  l s  de f in i te l y
a  B tuden t  p ro jec t  bu t  ,  o f  course ,  I  superv ise  ve ry  ca re fu l . l y .  "

Ber tha  Godf reY,
l.lernorial High S choo l. ,
I ' Iest  New York,  New JerseY.

r f  We p lan to have a lecture ser ies for  our  month ly  meet ings consis t ing of
speakers  f rom nearby  co l leges . t t

Loren Johnson,
Sec-Treas.  ,  P iAe Club,
Fon tana  HS,  Fon tana ,  Ca} .

fr You asked where mathematics teachers can apply for a scholarship in
mathemat, ics offered by the Du Pont Company. Interested part ies as fat west
as Iowa and Oklahoma can write to:

D i rec to r  o f  Spec ia l  P rograms,
Case Inst , i tu te of  Technology,
10600 EucLid Avenue,
C leve land  6 ,  Oh io . r '

Rev .  t f i l l i am } {a tY8s ,OSB,
Bened ic l i r re  H igh  Schoo l ,
C leve land ,  Oh io .

r r  gut  local  c lub is  sponsor ing a Science Fai r  to  be held February 26,  1958 .
The Derry i lest inghouse Qnsprrrat ion vri l - l  award a f irst pri-ze of $100 and
a sui tab le p laque. . .  : . . - : t : l ,o  Steel  c- ' - 'F-urbt ion,  a $50 second prLze and Ke,vstone
Al lovs Compa-, - '+20 th i rd pr ize,  for  the bcsr  -cpo. :c l res and demonscrat ions.
t r r "  in^- : '  rhathemat ics e lub wi l l  award three prLzes of  $10,  $7.50 and $5 for  the
h, : . .L  exhib iEs.  l r le  hope the fa i r  wi t l  be a sue.ceas and that  iE rs i11 conf inue
to  be  he ld  each  year , "

Edna l4ae Love,
Der ry  Area  Jo in t  HS,
Derry,  Pennsylvania.1 3



i l  At, the close of the init iat ion ceremo$yt al l '  IAS init lates wil l  be

presented ,  wi th  the i r  parents,  who wi l l  p tn them'  T l rey w111 a l l  be

enclosed withln a large PaPer chain of proper colorgl| '

Blanche l4oon,
BethanY High School '
BethanY, Oklahoma

rr A discussion of two as a base for a number system proved to be a very

p o p u 1 a r s u b j e c t f o i c 1 u b m e e t i n g . B a c k n u m b e r s o t t J : s - l , 1 - a t @

Jgsr.$e,I, cot"t"r,"*- Reidls book, a"t-:.i:= 4l+l*E 
affi t' endgrs'tarrding

Nu.u.rberg. !y Phi l ip Jones served as souFce r*ateri ; l  for Lhe discugsion' For

one meeting, out cLub is sponsoring. the filn F-as-e =e!-d ll*c-e from the series

gnd-e-rg.landi{rg Nr@ere. The' f i lm wrr r be shown 1" trt* e"utr-" student body .|'

S is ter  I ' iarY Constant la t
tr' lard l{igh School,
Kansas CltY, i ' l issouri

r,  Our crub is progressing f ine with the next meeting a dinner meeting and

the subject N0N-EUCLTDEAN GEotiETRy, Three members oi the club are reporttng

on the L ieber  book.  I f  an outsfanafn!  success^(  you never  knowl) '  I+7e p lan

to do a program for  the losal -  te lev ie ion stat ion ' r l

l ' lar  jor ie  T i l . lo tson t
Juneau High School t
Juneau,  Alaska '

, you shourd see the very beautiful and complete mathemacical' magaz ine

Papvrus published by Br",* ' ,  Hal l  High sctrool,  Brooklyn, New Yorlt .  I t  is
-.-e

super io r .  t t

JosePhine Andreet
Na t r  1  Sec-Treas '

i l  A few starEed pestering ( the enjoyabLe variety) me about calculus and

were wondering Lt. they could not git 'sxtra help 
" i t"r 

school. After a few

feelers were put  out ,  a  specia l  meet ing of  the c lub wa'  ca l led,  and the resul t

is an aftex-school course with ten students making a serious study of

Lrigciplg,s- of- tiatlr-e.mg.tigl by Allendoerfer and oakley' The way things are

progressing here, uo*"-Fo,r, students wil l  have a r lcher high school

experience because of thelr Part icipatlon in t 'he rnathematics club'"

Ar thur  Petere '
St Johns MernoriaL HSt

01athe,  I (ansa8 '

General Dynamics Corporation , 445 Park Ave. , NewA?Tl-t::t,,11'^ 
XT;"nii.Oi:::Bize a4{-Ngtqrs

f i f f i f i ' ; i ; ; : i""" io[ i-pr.yi"grecor-dbyEdrvard..Te11eron' 'Thg-.@r - , ^ 1 - r - . i . , i  + ' , l l  T n n l u d p d  w l t h  t h e  f e c o f d i n g

tffi"rifiBa""i "i Geographic societv, and a
r  Tlra Aromin Revolut lont f  ,  publ ished by the corporat iot

;i";";'"*ntll""il;i;;; "- rhl ecomli. Prevolution'f ' Published
L4L4



which exPla ins
l^lhy not write
mate r ia l  I

' the theorY and
to them and get

peace fu l  uses  o f
on their mail ing

f iss ion and fus ion,
for the above

nuclear
l i s t?  Ask

PROBTEMS AND SOTUTIONS SBCTION

1. Prove by mathemat ica l  induct ion Lhat

2  n + 3  ( ( r ,  + 3  ) l  ,  f o r  m >  1 .

Here  n  l s  a  pos i t i ve  in teger  and  k l  o  L '2 '  J "  " [6
the  f i r s t  k  pos i t i ve  in tegers .

2, Given the

3. Show how

ls  the  p roduc t  o f

d i g i t s  1 r  3 ,  4  , 7  , 9

A. How many whole nurnbers can be formed using al l  of the

d ig i t s  i f  no  number  i s  to  con ta in  a  repea ted  d lg i t?

B, How many of the whole numbers wil l  be even?

C. How many wi l l  be d iv is ib le by three?

D. How many wi l l  be d iv id ib le by four?

Lo corlstruct a square in the tr langle shor.rn:

j " .

4.  A man bobght  some heavy e lect r ica l  wi re and the c ler lc  mistook the number of

yards fot  the nurnber  of  inches and conversely .  Not  not ic ing th is ,  the man used
g inches and d iscovered he had twice as much le f t  aB he had or ig inal ly  order-

ed.  I f  he had wanted an in tegra lnumber of  inches of  wi re,  determine the

shor test  wi re for  which h is  order  could havebeen p laced.

5. A nitroglycerine charge rvith an impact fuze is dropped into an oL\ rselL

cas ing  o f  s tee l ,  The  d is iance  fa l l en  in  t  seconds  i s  g i ven  by  S=  16 to .  The

exploeion is  heard aL the sur face 9 seconds la ter .  I f  sound t ravels  1100 feet

pe;  second in  the a i r  in  the wel l  cas ing,  how deep is  the I ' re l l?  I f  sound

i rave ls  161000  feeE /second  in  s tee l ,  when  w111  th i s  dound  th rough  the  s tee l

be heard.  Next ,  suppose the exact  t ime of  re lease of  charge is  not  known,

but  only  that  sound through meta l  precedes the sound through a i r  by.3

seconds ,  how deep  i s  the  we l l?

15



problems cont, I d

G. A man arlslng one morning f inde hi.nrself ln a plteh black room. Not

wishing to awaken hle wlfe , he did not turn on the llghts. I,n the dresser

are 16 white eoeks and 16 black socks mixed together. He dectdes to drese ln

the kltchen. How many gocke muet he tahe with hlm to get a palr of matched

socks? ltow many gocks nust he take to get a palr of whlte socks? llow many

must he take to get a palr of each color? How many urust he take to get some

two palr?

7. Four nlnee nay be used with hlgh sehool mathematics eymbole to represent

all of the whole numbers from one through one hundred.

For exarnple: 6 : ff+ dF *9 :9, L2= (..lT)! +-l!+ ?! fE
Flnd as many as posstbLe represent,at ions of 64 uelng fouf

nines (Solut lons are desired by the editor),

8. :r f .  the elemente of a third order deterninant are the f iret ntne postt lve

dtg l ts ,  l ,  2 ,  3 ,  4 ,  5 ,  6 ,  7  ,  8r  9 uged once and only  once,  msX valueg for

th; determlnant wi lL occur. How many dif ferent valueg for thie determlnanE

can you f ind. ( The edltor deslres careful ly checked anslters to this. )

9, Tf, two points are too cloce together, the rul,er can aot be plaeed to

draw the l ine, hence ere w111 say euch a l lne is not well  defined. Find an

lndirect constructlon which w111 alLow such a l ine to be drawn, and

thug avoid the dlrect i1l-defined construction.

V .  E .  Hogga t t ,
Problems & Solut lons Edi tor '
San Joee State Col lege '
San  Joee ,  Ca l l fo rn la .

rlLL TEACHE.IS ATTEI{TIOI{:

The i.trattonal sLience Foundatlon 1g sponeorlng a large number of sumner

inerttuteg for htgh echool teachers. IO.U should 8o. lrlsf r'r111 Pay lou about

$75 petr weeh, plul ,g15. per week for.e6ch depeodeot.( raaxirnrdr 4) p1us. trans-

portitlon ( naxf*.rm'gBoi to at,tend one of tirese lnEtltute8r They canr t atrard

;. stlpencl to you If YOU DOiIr t aPPlyr 80 aPply, and apPly nort. Appltcattons

r;iugt be in the hande of l the varioug fnetiruie dlrectore by FEBRUAiiY 15 , 1958.

i lr i te to the individual director for appllcatlon blanl:g and aPPly to eeveral

lnetltuteg for atJnrission. r\CT lt0rl! A partial l iet of .aatherratlcs lnstltutse

follorrg; UI{IV OF BUrrAI.0, n.rgr"to 14, NY, Harrtec F. i;ont8gue, Department of

i;athernatlcsp July 7-Auguet 1i CAIIIETON COLLECET ilorthf ield, lltnn. , I(enneth

O. 
'tiay, Dept, of ;iath & Astrongny, June 16-July 25i UNIVEII'SITY oF CHICAGO,

Chlcai5o 37', I,11e. , Alf rcd L. P tnarn, 411 Eckhart Hall, June 23-Auguet I ;
UNIV. OF NOIRS DAl.'lE, I{otre DaaE, Ind. , Arnold E. X,oss, Dcpt of iiath, June 19-

Auguer 6; ODERII1{ CgLLECE, Oberiirr, Ohlo, i lade Ell is, Dept of i iathr June 16-

Aufust Sl RUTGitiis Ui,lIV., i,trerr Drunsrrick, N.J., Emory P. Sterl'.e, Dept of ;rath '

June Zg-Aug B; UIJI F VUil*iOi,lT, Burlingtonl Vt. 1 i'l Juiirc8 schoonrnaker, Dept of

r lath, June 23-August B ; ..ASflJRil irlCi{Ican UnfV. ,l(alar.ra'door iiich. , Charles ll.
gutlir, Dept of irath, June 23, Auguet 8 ; Ul'lMf llISCoNSIi'l ' t"rrlte H, Van Engen'

Dept oi irath, I .rra State Coll.ege r lorra State, June 30-Aug 22i UNIV 0F I'.ryot'iING,

,.r. llurlnsn srnith, D pt of liath, Lararnie, June 16'Au8ust B;UI'IIV of i$l{sAs,

Lar.rrence, G. Baley prtce, Dept Of i.athl June 9-Augugt 2, - - 16'
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i'terel3' ftndlng a set
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that no other sct of
th c propcrty that [2
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of digits whieh satisfy thc probLern is only the start,
in showing that the solution you found is ggiff., i .e.e
digits trave the desircd addition property and also
* H .

Johnts 60 inch gun can be
side r.rhich rneets baggage

. i  
' i , i , l- ' t, r . . '  . '  " '- 'r

jl yards ?:62J inches

packed in a cubicerl box onc yard on a
requirer,'c nts an d has a diagonal of

iO mph one rray anC 60 rrph on the teturn trip gives what average
spced? let D represent the dist,nnee traveled one r, 'of. Then,

total tLne for the trip c ttrne going + time returni"ng

T  c D  +  D
35 66

T  t ' i )

26

Thus the total distance,

at an averoge speed of

r.ihere X is ttrc average

and Ve are the avcrage

covercd in 3 hours
20

nph.2D

Vn

2D, is

= h o

Cur congratuLatins are reserved, ho:rever, for those studcnts
wito also obtained the gencral relatlonship

+ I
q

(.

2 e 1
x q

speed

spceds

for th e cntire trip, t.r?rile Vt

e,ach tlay. Our spe.cial. congratuLations
(con t ' d  nex t  pade)

ADDENDA
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I
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to those teachers uho reeognized that ii is the lrarrnonie mean
of V., and V^ and rho pointed this out to tncir*ETffiffi*Tn

r z

article on the hcrnonic r,iean is contained in the Vo}. V, iio. I
(September, L955) issue of the 9- -U. itathcrrraticsJglkl,
obtilnabre- frorn Professor Dora ffinE*uffi 0klahoma,
l'Iorman by sending 20 cents and requesting ttre specif ic issue,

rf  uo = L, un = 1 + 2un-1 o f ind uto .

U. .., = LO23, but again we reserve our co ngratula ti ons for
IU

those students tr,ilro discovered end*plgfqg the general rule

U  =  2 n  - 1 .
n

Jr-\*

.,_,-i-F( )-r(r<kili)'-r€o-

l+ { 1025614,) c' hroe56 r
mcthod r:hich rdll enabl-e
digit Ii.

l t  raay bc possible to diseover a general
r.rorlt sirnilar problcms for any

iigain
you to

JiDITOJIIi\I, STAFII

( l c n c r a l  E d i t o r
i . i r s .  r l .  V .  / . , c i r e e ,
The Univ.  oL Oiclal to i la

r .othcrr iot , i .cs i id i  t ,or
C .  D .  0 l " d s ,

S a n  J o s e  S t a t e  C t . l l e g e
S a n  i o s e ,  C a l i f o r i t i a

FrobLc in  0d i  to r
V.  D .  l . Ioggat t ,
S a n  J o s e  S t a t e  C o l l e g e ,
S a n  J o s e ,  C  l i f o r n i a
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