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A LiiTTJJ"I FIlOi.i TIIE PIIESIDi]I,IT

Dear  i , le rnbers  o f  i ' i u  A lpha Theta  chapters :

| , l l t h  t h e  f i : ; s t  i s s u c  o i  o u f  b u l 1 e t i u ,  i t  g i v e s  r 0 e

great  p leasure  to  v re lcone each o f  t i re  74  c i iapLers  r ' rh ich  jo ined l iu

A lpha Theta  las t  s l t r ing .  i , lay  I  express  the  hop,e  tha t  each r le t ' iber

ru i l l  noE on ly  fee l  a  sense o f  p r ide  in  hav ing  i r te t  the  v ig t - r , :ous

s E a n d a r c i s  l a i d  d o w n  f o t  a d r n i s s i o n ,  b u t  r ' l i l l ,  a 1 s o ,  t r t o k e  f u 1 1  u s e

of  the  opporEun i t ies  p rov ic led  by  rner , rbersh ip  in  i tu  A lpha Theta .  O ' ' rs

is  nog in t ,enc lcc l  to  be  on ly  an  hono i :  soc ie ty ,  bu t  ra ther  an  acE ive

organ iza t - ion  whose so le  purpose is  to  shor . r  those r rho  have de i , tons t i ia ted

s u p e r i o r  a b i l i t y  i n  n r a t h e n a t i c s  t h a c  i n a t , l t e t , r a t i c s  i s  f u I l  o f  j o y s  a n d

p leasures  r  and tha t ,  i t s  Pursu i t  as  a  f  ie lc l  o f  s tuc ly  can bc  l r rosE rerSard ing '

F o r  t h i s  r e a s o n ,  o u r  c o n s E i C u C i o i r  p r o v i d e s  t h a t

each chapger  rnJrs t  ho ld  regu la r  u ree t , ings ;  aE the  in in i r - , tu i , t ,  there  s t rou lc i

be  one t , rce t ing  every  tnongh.  I t  i s  our  p lan  to  p rov ide  you r r i th

concre te  suggesEions  on  su i t .ab le  p rogra i l rs  fo r  such t r tec t ings .  Topr ice

f o r  s u c 6  r r 1 € € t i n g s  s h o u l d  p r e f e r a b l y  b e  s e l e c t e c i  f r o i i t  f i e l d s  o f  r t r a t h -

e i , r a t , i c s  n o t  o r c l i n a r r l y  c o v e r e c l  i n  h i g h  s c h o o l  c o u ' , ' s e s  '  y e E  o f  s u f  f  t c i e n t

s imp l ic i t y  to  appea l  to  and in te rc -sL ,  jun io r .s  and sen io rs  in  h igh  schoo ls '

A f t e r  h a v i n g  h a c l  t h e  o P P o r E u n i E y  E o  t a l k  t o  v a r i o u s  h i g h  s c h o o l s  a n d

; u n i o r  c o l l e g e s . . .  i n c l u c l i n g  s o n r e  o f  o u r  i i u  A l p h a  T h e t a  c h a p t e r s "  '  o o

r,raEheniat ical  topics,  r  have found that Eopics f  rorn nurnber theory t rave

p r o v c n  E o  b e  E h e  s t a r  a t t r a c t i o n .  I , o r  t t r i s  r e a s o n ,  I  h a v e  i n c l u d e d  a  l i s t

o f  such top ics  f ro rn  nur , rber  theory  r^ rh i -ch  I  hope you w i l l  f ind  su iEab le

fo r  your  chapter  rneet ings .  Your  govern ing  counc i l  has  jus t '  appo in ted  a

cor , r i i r i t tee  on  prograr r rs  cons is t ing  o f  E ,hree  except ic lna l l y  lue I l  qua l i f ied

m a t h e r n a t i c i a n s  f  r o n  i n d u s t r y ,  c o l l e g e ,  a n d  h i g h  s c h o o l ,  r e s p e c t i v e l y ,  r v h o s e

tas i . , .  l t  ru i l l  be  to  ma lce  uP adc l i t iona l  l i s ts  o f  su iLab le  p rograr i l s '



r r l de r  l e tLe r  r  ! ragc  2 ,

t " r )u t .  i rC.  t io r r l i i  , i i ' t : -Ct r 'S L- i \ ' .1  ,  i - lJ .so,  ,J ) r . i - r I . . :SS: .1<- !  t l te

hope that  i iu  Alpha TheEa urcr , ibers rv i l l  ins is t  on par t ic ipa l ing in  the

i {ac ional  l l igh Srhool  i ia ther^rat ics ConE,csL,  v i r ich v i l l  be g iven - r 'egu1a-r : ly

every spr ing.  In  order  to  becor , te  acquaintec l  l . r i th  the st inu lat ipg prob-

ler , rs  inc luded in  these tesEs,  l lu  Alpha Ti re5a chaptcrs are urgcd Lo r rork

a l l  p rob le r , t s  i n  the  recen t  conLes ts  as  par t  o f  the i r  ac t i v i t y  p rogra rn

to  p repare  the i ; r se lves  f  o r  nex t  year  t  s  con tes t .  O ld  con tes t  boo lc lecs  can

be obtained by r,.rriting Lo P;l.OitESSOj.'I. SALi(IliD, P0LYTECIiNIC lirlsTITUTB Of'

DR00'(LYI'1, 88 LIVIi{GSTOIJ ST., tiriOOl(LYirl 1, i{Ui'l YOiLr. CITY, NY. Let us be

sure that  i ' iu  Alpha TheE,a chapEers rv i t l  ran lc  at  the top in  next  yearrs

contes t  I  For  anot , i rer :  chal  lenging se Iect i r tn  of  p , - 'ob ler . rs  ,  read the very

in te res t ing  lead  a r t i c le  in  Ehe  June-Ju ly  i ssue  (1957)  o f .  the  Ar , re r i can

i {a themat i ca l  r i on th ly .

Your  govern ing  counc i l  i s  consc ious  o f  the  t re rnendous

responsib i l iEy vrh ich t t  haa assumed in  fur thcr ing the a inrs for  vrh ich i , i . r

A lpha  The ta  has  been  o rgan ized .  On ly  by  the  ac t i ve  coopcra t ion  o f  each

chap te r  under  the  gu idance  o f  the  fa rcu l t y -sponsor  can  our  goa ls  be

r e a l i z e d .  T h e  c r i t i c a l  s h o r t a g e  o i  s c  j . e n t i f  i c a l I y  t i : a i n e d  s t u d e n t s .  .  .  a

p rob le r i r  l ' r h i ch  by  na l l y  has  been  ca l . Ied  the  i . ros t  c r i t i ca l  fac ing  our  na t ion . .

is  ah,vays Eraced back to inadequate preparat ion in  rnatherrac ics.  Let  us

hope that  l tu  Alpha Theta by iur thcrr r rg inEerest  in  rnatheniat ics r . r i l l  r i rake

a  s ign i f i can t  con t r ibu t ion  tov ra r t i s  re l i ev ing  th i s  p rob le r r r .  I  ea rnes t l y

u ' rge  each r renber  to  r r rdke  the  i los t  o f  h is  i , re rnbersh ip  by  ac t ivc ly  par t i c i -

p a t i n g  i n  c h a p t e r  r r r c e  t i n g s  .  Y o u  w i  1 1  n o t  r e g r e  t  i t :

(s  igneci )

I l en ry  L .  A lde r ,
Pres ident ,  i i l  ALFI IA THETA,
(Depar tment  o f  i i a the r i ra t i cs ,  Un ive rs i  Ey  o f  Ca l r fo : :n ia ,  Dav is  ,  C  .1 i f  .  )



TOPICS FIi.O}i I{Ui',iBBIi T}IEOP.Y SUITADLE TOR TAJI(S /'^T

iiU t\Li'il/. TiiE'iA Cll/\.'TtiiL r,rIJ.l r'ljil{_,lS

l ' l . e fe rences  l i sLed  be lo ru  a re  taken  f ro in  the  fo l l ov r ing  tex ts :

I . J. V. Usperrslcy and i,i. ;\. I-leas 1e L, tilEiiDNT/titY iluriBElt TIIBOIi,Y,
i icGrar,v-l l i l I  Boolr Corlpany, Inc. ,  i ler,r Y,, i : l i  and London, L939.

2. Burton I, l .  Jones, THE THEORY 0I. '  iJ l l i , fuElLs, ; . l . inetrart and Cor,rpany, Inc,
I ' levr Yorlr Ci ty ,  1955 .

3. Harry litr. t.l i ight, F'IR.ST counslj Ii{ THEoil.Y 0F I,luiEEr-i.S,
John I ' I l ley 'and Sons,  Inc.  ,  i t levr  Yor lc  Ci ty ,  1939.

T h e  f  i r s t  f o u r  t o g r i c s  l i s t e d  b e l o w  c a l r  b e  c o v e r e d  e a s i l y  i n  o n e  p e r i o d ;

t h e  l a s t  o n e  r e q u i r e s  a t  l e a s t  t h r e e  p e r i o d s :

TOPIC

T O P I C  2 :

T O F I C  3 :

TOPIC 4 z

TOPIC

0n Pr ime i ' t ruurbers inc luding Unsolved I ' rob let ' rs  concern ing
Pr imes .  (  Usper rsky  and  l l eas  le  t  ,  Chap te r  IV ,  sec t  on  11  ,
p a g e  8 5 ,  a n d  s e c t l o n s  1 5  a n d  1 6  ,  p a g e s  9 2 - 9 4 , )

S c a l e s  o f  N o t a t i o n s  (  U s p e n s , r y  a n d  I I e a s I e t ,  c h a p t e r  I ,
s e c E i o n  4 ,  C h a p t e r  I ,  p r o b l e n  1 6  o n  p a g e  2 3 , )

The Egypt ian i ieEhod of  i ' iu l  f  ip l lcat lon (  Uspensl ty  anci
l {eas le  t  ,  Chapter  I ,  problern 16 on page 23)

Polygonal  I ' lur r rbers (  Dspenslcy and l leas le t ,  chapter  I ,
s e c t i o n  4 ,  p a g e s  9 - 1 1 ,  a l s o  i n c l u d e  p r c . , b l e i n s  7 - 1 1  o r 1
p a g e  2 2 , )

S i rnpLe  Con t inued  I  rac t ions  ( i ' l r i gh t ,  chap te r  I I ,  sec t ions
L Z - L 6 ,  p a g e s  L 5 - 2 5 ,  a l s o  i n c l u d e  p r o b l e m s  1 - 1 1  o n  p a g e  1 9
and  p rob lenrs  L -7  on  page  2L ;  o r  Jones ,  chap tc r  4 ,  secE ions
4 , I - 4 , 5 ,  p a g e s  7 6 - t ' 9 )

PiIODLEIIS JI.]ST FOII, EUN

E a c h  s y m b o l  s t a n d s  f o r  a  s P e c i f i c  d l g l t
D & J

A I . I D i I . E B
S B i ' I D

C } I B E I I The ac lc l iL ion  is  cor l 'ecE,  F  ind  the  d ig i t  p rob le i . r .

* :'; :k

A boaE company has  a  regu laE, ion  thaC i t  r . r i l l  no t  accept  baggage i ' rhose

IargesE d i rnens ion  is  rnore  thqn one yard .  Joh i t ' s  gu l l  i s  60  lnches  long

and can not be taken apart  o- i  shortened in any way. I - low can John paclc th is

g u n  s o  i t  w i l l  b e  a c c c p t a b l e  E o  t h e  b o a t  c o m p a n y  a s  b a g g a g e ?

)
.  E - :  H .
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Oue c; f  the rca l ly  te t t  ;eact r in i ;  dec is i<-rns fac ing students is

the chotce of  a  career .  S ince a l l  o f  you are : ln terested in  r , raEhei , rat ics

and adept  in  i t ,  you probably r 'x . rndcr  about  cafeers in  urathernat ics,

The openrngs today are fabulous in  a l l  branches of  r , ra t l rer i raEics.

i4ost  cor , ipanies arc par t icu lar ly  eager  for  nather la t ic ians r . r t ro  can progranl

high speed corrrputers. IE is est irrratcd TI{/T 50,00U |JILL i l l l  l lEEDf,D I i , l  THE

NEXT FIVE YEAtlS:

I n  o r d e r  t o  g e t  r e a l l y  u p  t o  d a L e  i n f o r l r a t i o n ,  w €  w r o E e  t o  a

n u i n b e r  o f  l r i g  c o r n p a n i e s  s e l e c t e d  a t  E a n d o u r .  i i o s t  r e p l i e d  ' . r i t h  a  l e t L e r ,

and so l i l r l  rv i th  a  parnph leE,  Concent ra t ing  as  r r ruch  in fon , ra t ion  as  poss ib le

i n  a  l i r n i t e c i  s p a c e ,  I  h a v e  s c l e c E e d  a  f e v r  s h o r L  c l u o t a E i c . r n s  o n  o p p o r t u n i t i e s ,

t r a i n i n g ;  a n d  d u E i e s  o f  r r r a t h e n a t i c i a n s .  i { e r e  i s  a  t a i b l e  c r ' f .  s E a r E i n g  s a l a r i e s

(  and Ehese are  typ ica l  ones) ,  a l though sor i le  cor ' ipan ies  a i :e  re luc tan t  to

quote  sa la r ies  because Ehey vary  r , r i  fh  inc i i v idua l  a i , , i l  i t y  and e  x f r { i r ie i l ce  ;

a l s o  r n g s t  o f  L h e u r  e x p e c t  t o  b e  o f  i e r i n g  h i g h e r  s a l . a r i e s  i n  f  9 5 8 .  T h i s

g ives  you a  br ie f  g l in rpse  o f  the  v ronc . le r fu l  o r rd  var ie . , l  caree- r  op i io i :Eun i t , ies

in  maEhernat , i cs .

DEGINNIi{G SALNi, IBS Per i i ronEh
D .  S .  d e g r e e  i . l .  S .  c i e g c e e  1 ' h .  D .  d e g r e e

D o u g l a s  A i r c r a f t  C o .  $  4 3 5 - 4 4 5  5 2 5  6 9 0
S a n t a  l i o n i c a ,  C a l  i f  .
V i t r o  L a b o r a t o r i e s  4 7 ' o  5 2 ' J  6 0 0
,Jes  E Oi :ange ,  N .  J .
S a n d i a  C o r p o r a t i o n  4 3 5  5 0 0  6 7 5
A l b u q u e r q u e ,  N .  i ' i .
Lockheed r \ i rc ra f  t  47  5  500 585
i { a r i e t t a ,  G .
t i . a d i o  C o r p o i : a t i o n  o f  A r n e r i c a  4 0 0  6 U 0  : ' i  t  t , , . : 1 ,  ,  .  ,  '  . '  /  .

Pa t r  i ck  NB ,  I . ' I  a .
A r o y  i j . - l l i s t i c  i i r s s i l e s  A g e n c y  3 7 4  4 4 5  5 8 6
i l , e d s t o n e  A r s e n a l ,  L l u n t s v i l l e ,  A l a .
B u r r o u g h s  4 0 0 - 4 5 0  4 5 0 - 5 0 0

D e t r o i t ,  i 4 i c h .
U.S .  C iv i l  Se rv i ce  340 -445

i'oEomac tl.iver i'trav. Conunatrd
In ternat iona l  Uus iness I ' rach ines (not  spec i f ied  except  "arnong top for  indust ry '



DS
Conval r  At rcraf t  Corp

Dept .  o f  Anny ( t )uar tecuraster)

Arnry i,iap Service

degree
400

37  4 -  60A

l,1S degree
5 0 0 - 5 5 0

I 'h.  D degree

$eb4

sAL/\rl.IilS IrOR PiioirESSo:1, oF irzYritEi,iliTlics :

A l f r c c i  U n i v e r s i t y ,  A l f - r : e d  h I .  Y .

U n i v e r s i t y  o f  A : : i z o n a

D a I l  S t , a t e  T e a c h e r s  C o l l e g e ,  i i l u n c i e ,  I n d .

Bor.rdoin Col  lege ,  i3runswiclc,  i {a ine

N u n r e r i c a l  A n a l y s i s , i e s e a , : c h , U C L A ,  L c r s  l : i n g e l e s

U n l v e r s i t y  o f  C o l o r a d o ,  B o u l d e r ,  C o r I .

U n i v e r s i t y  o f  C o n n e t i c u t ,  S t o r r s ,  C o n n .

C o r n e l l  U n i v . ,  I t h a c a ,  i { . Y .

G e c . ' r g i a  I n s t i t u E e  o i  T e c h n o l o g y , A g l a n t a

i :o. '  9 inonths-$6(m-

$5000

$6000

'1450..,i

$2Ud0 (ha l f  -  t i i i e )

$/ r7OiJ-  66C0

$5 16r j -  7  560

$ 5 2 5 C -  7 0 0 0

$9000

Idaho  SEaEe Co l lege  $7SOO-8000

S o u t h e i : n  I l l i n o i s  U . r i v e r s i t y  $ 7 2 0 0 - 9 6 0 0

( i , lOTB:  These  co l leges  and  un ive rs i t i cs  a re  no t  rnean t  to  be  the  h ighes t  buL

typ ica l  o f  the i r  a rea)

QUOTATIONS Fi'.Oir LllTTEtlS il:icEIVED FltOi'i Ii{DUSTttY
about enrployrnent of  rnatherrrat ic ians

DOUGLAS AIRCRAFT C0. :  i r  The de i , rand EceaELy exceeds the  supp ly .  The oppor tu -
n i t i e s  f o r  n i a t h e u r c t i c i a n s  i n  i n d u s t r y  h a v e  n o t  b e e n
a d e q u a t e l y  p u b i i c i z e d .  "

VITl l ,O LAiIORATOiI . IES: ' r  Act lv i t ies ln data rcducEioir  involve a vr ide range
o f  s u b ' i e c E s  a n d  t O c h n i q u e s  o f  a p p l i e d  n a E h e r . r a E i c s :
nurner ica l  and graph ica l  ine thods ,  rea l  and conp lex
f u n c t i o n  t h e o r y ,  p r o b a b i l i t y  a n d  s t a E i s t i c s ,
l inear  p rogrs l t rn r ing ,  i Jave  ana lys is ,  and opera t iona l
ca lcu Ius .  The s ta f  f  ana lyzes  i :av /  da ta ,  reco i l l r r r€ods
or '  per fon i rs  opEi i , ru r , r  reducEi< . rn  p rocedures ,  and
p r e s e n t s  r e s u l t s  i r r  a c c o r d a n c e  i v i t h  c u s t o n r e r
r e q u i r e l r r c n L s .  ' l

S t i l t lD IA CORPOILATIOI . ] :  "Th is  r ru rnbe, . '  (200 Ph.c i ' s  a  year )  can  no t  pos$ ib ly
supp ly  the  denrand thar  i s  nceded in  a l l  o f  the
va i : ious  research  acE iv i t ies .  The mather r ra t i c iau  a t
the  doc tora te  leve l  can  f  in< l  ou t le t  in  a lu ros t  any
f  i e l d  o f  e n d e a v o r . ' l

i ' iDTi lOPOLITAi, l  LIFI I  I i lS. :  "  The actuary i r r€r ; /  be rega" 'decl  as a business inan with
a  nra thernat ica l  bac icgrounc l .  .  . .The ac tuary  p lays
a  rna jo r  ro le  in  c ic l -e r : r , r in ing  Lhe benef  i t s  o r  types  ,  . '



GENERAL BLECTRIC CO. :

COI.IVAIR AIII.CMIIT:

o f  coverage h is  co l f lp€ro)  w i l l  o f  fe r .  '
! r  Opera t ions  r 'escarcho .  o  .  Son ie  be t te r  l cnorvn  uses

have bee i i  i f ladc  ' j .n  c iev :s ing  bor lb ing  pa t te rns ,
1 " " " ' i  

" ; (  ? ? ' '  t ;  f ' r r ' )  -  c i e v e l o l > i ; t g  t a c t i c s  f o f
subnrar  ine  r ra ' r f  a rc  ,  schedu l  ing  a i r  l  iners  o r
o i l  t a n l c e r s ,  l o c a E i n g  s E o r e s  o r  f a c t o r i e s ,
s c h e d u l i n g  t l r e  b l e n c l i n g  o f  g a s o l i n e ,  a n d  d e p l o y -
ing  ea lesu len .  T i rese  uses  requ i re  no t  o r r l y  u lany
of  the  techn igues  o f  r , rodern  rna thernat ics  ,  bu t ,  a lso ,
E , h e  p h i l o s o p h y  o f  n r o c i e r n  m a t h e r n a E i c s . "

r r  I  r . rou ld  l i l l e  to  he lp  encourage h igh  schoo l
s tudents  to  pu) :sue a  career  in  rna thenat ics .  The
o p p o r t u n i t i e s  a v a i l a b l e  f o r  r r t o t h  g r a d u a t e s  i n
the  a i rc ra f  t ,  and r i r i ss i le  indus t ry  a re  becoming
nrore  a t  t rac  t  i ve  .  '

INTBRT'IATI0I ' IAL l3USIl . lESS i iACIt INES :  r r  Advis ing on the use of  their  I  B i l

e l e c L r o n i c  d a t a  p r o c e s s i n g  c o m p u t e r s ,  I  p e i : s o n a l l y

consu l t  ru l th  these cus tomers  and ana lyze  the i r
s c i e n t i f  i c  a n d  E e c h n i c a l  p r o b l e r a s  f o r  s o l u t i o n
b y  l l l i i .  O c c a s i o n a l l y ,  I ' t n  a s k e d  t o  r v r i t e  P a p e r s '
a n d  g i v e  t a l k s  a n d  d e n t o n s t r a t i o n s  o n  e l e c t r o n i c

co l i lpu ters .  I  John Jac lcson.

There are two par , rphlets  pul -  out  by the Federal  Govei 'nr , rent  vrh ich should be
of part icular interest to Ehe gir ls rvho are urerrrbers of iru ALPITA Tl l i iTA. They
are very inexpensive and are loaded wi th va luable in forr i - ra t ion.  They are:

Ernployr,renL Opportunit ies tor inloinen l . . iatheuraEicians and
St ,a t i s t i c ians .  i l omens  Bureau  Bu l le t in  l t l o .  262 ,  U .  S  .  Dep t ,
of .  Labor ,  l r tashington Governrncnt  Pr in t ing Of  i ice,  1956.
6 - 3 7  p a g e s .  2 5  c e n t s .

I s  " i la th ' t  ln  the  Sta : :s  fo r  You?.  l ' Jo inens  Rureau Leaf  le t
2 8  ,  U .  S  .  D e p E .  o f  L a b o r  ,  i l a s h i n g E o n ,  G o v e - r n i n e n t  L r i n t i n g

O f f i c e ,  6  p a g e s .  5  c e n t s .

l \1so ,  The Un ive f is i t y  o f  Ok lahor r ia  has  pr rn ted  lea f  le ts  on  mathernat ics
a n d  a l l  o t h e r  c o l l e g e  r u a j o i : s  e x p l a i n i n g  o p l ) o : : t u n i t i c s ,  t y p e  o f  v r o r l c ,
k ind  o f  co l lege courses  regu i red  and oEher  in fo , : i i ta i - ion  about  the  n ta jo i ; .

I f  y o u  a r e  i n t e r e s t e d  i n  t , h e  l e a f  l e C  o n  m a t h e r n a E i c s  , . .  o ! '  a n y o t h e r . . .

they are f ree by rvr i t ing to GEOIIGE CIIUI iCHILL, DIR. OI i  PUBLIC RBLATIOIVS,
TfiE UNIVELi.SITY OF O;'(LAL{OIiA, NOLII'U^I.I, Oii l/r l lOrlA and specifying r.rir ich leafleEs
y o u  r v i s h .  T h e s e  a r e  s t r i c t l y  p r e - c o l l e g e  c o u n s e l i n g  i n  t h e  c c l l l e g e  r n a j o r .

:k * :'.' :k

So many  en thus ias t i c  l eE te rs  cone  in  f ro r i r  chap te rs  coas t  Eo  coas t ,  tha t
rve wished you cc lu ld share therr r  a l l .  I lere are a fer ' , r  excerpts ot  specia l
i n E e r e s t :

H/.CiiENSA(C i{ICII SCI{OOL Cl{APTjir.l., lU\CI(Ei'lSACl(, ltlEl,i JIIRSEY
'  O u r  p r i n c i p a l  p r e s e n t , e d  E h e  l i u  A l p h a  T h e t a  c e r E i f i c a t e s  a t

a n  a l . ' a r c l s  a s s e r ' , r b l y . .  r . . .  O r r e  o r  t h e  n r o s t  l n t e r e s t l n g  a n d

i n f  l u e r r E i a l  f  l l n s  s e n t  o u t  h a s  b e e n  o n e  b y  t h e  i ' I o r c e s t e r

I n s E i E u t e  o f  T e c t r n o l o g y c a l l e c i  '  I i r i d g e s  t o  t h e  F u L u r e : .  I t

d e s c r i b e s  l i f e  a r t d  t l o r l t  a t  a  t e c h n o l o g i c a l  s c h o o l . . . . . t i e
h o p e  t o  g o  o n  s o n l e  i i e l d  t r i p s  t h i s  f a I l  t o  s e e  p l a n t s  a n d
bu i lc j ings  ,  l rhere  there  is  n ruch  geonre  t ry  o r  e  lecEron ics  in
ev idence.  i le rve  t rad  so tne  o f  the  pEogr ; t r r l s  on  your  l i s t ;



Perf6cE numbers,  mathemat ica l  Puzzles,  Number Systenrs vr i th
specia l  ernphasis  on Binary and Duodeci rnal  systems,  DIap
i la l< ing (  f rour  t i rc  Naf- ioual  Gec 'gr ; r i rh ic  i la3az. ine) ,  T iachtenberg
Ar i thn reE ic  and  t ' Lher  top i t : s  ueve lo i - red  by  pup i l s .  "

r l e l e n  S t .  J .  C l a r h e ,  a d v i s o r .

hrAUtGSllA JUNIOl.l, SEl,llOil HICI{ SCHOOL, ilAU:(ESIIA, ['IISCONS IN.

r r  \ ' Ie  do  apprec ia te  Ehe pr iv i lege  o f  be ing  a  char te r '  r , re ruber ,  and
w e  t h a n k  y o u  f o r  t h e  p u b l i c i t y  s e n t  t o  o u r  l o c a l  p a p e r .  I I -  h a v e
a n  i n t e r e s t e d  a n d  a c t i v e  c h a p t e r .  I

! ' anndre  Hop l r ins ,  adv isor

i iORlIS HIG[{  SCHOOL, I iORRIS, ILLI I {0IS.

rr The cha'r 'Eer nrernbers irrrpclsed upon thenselves and other
members to be the requi rernent  Ehat  each must  pr :esent  to
the  g roup  a  fu I l  d i scuss ion  o f  a  rnaEher ra t i ca l  top ic  o r
thougtrt l .rhich was entiuely new Eo the group. Sonre of thenr
tool ;  two hours Eo rnake a presentat ion.  Al togeEhei ' ,  \ . re  used
abouE B  hc 'u rs  fo r  th i s  s te i r  o f  i n i t i a t i on .  They  fe l t  Lha t
i t  d i d  e a c h  o f  t h e  g r o u p  a  g r e a t  d e a l  o f  g o o d . . .  n o L  o n l y  t h e i r
o v / n  b u t  e a c h  o t h e r t s  r e p o r  t .  ' '

Ne l l l e  i , l .  Johns ton ,  adv iso r

l{ICIC'iAhl il lcH SCHOOL, COLLii' l0IA, 1{ISSOUiLI

"  Thanics f  or  Ehe cer  t i f  icares.  They \ . rere presented of  f  ic ia l  ly
by  the  Pres idenL  o f  the  Un ive rs i t y  o f  i . l l ssour i  chap te i :  o f
I ' i  i iu  Bpsi lon to the newly e lected chai rman of  Lhe { l roup,
Al ic ia  Brv ing,  vr l to  r ras Ehe author  and d i rector  of  Ehe Assenbly
prog ' ram io l lorv ing t ,he presentat ion.  In  th is  assernbly ,  the
i ' la thernat ics depar tment  a\ ,Jards 1 i t t , le  t rophies Lo the four
Sen io rs  exer i i p l i f  y ing  ab i l  i t y  i n  Read in '  ,  i l . i t i n ' ] ,  I  l { i t h rueE ic
and i l .  diance (the la i i , rs) and Ehen crovrns a merube:: of the
C I u b  a s  S t .  P a t l s  Q u e e n , . .  o n e  w h o  b e s t  e x e m p l i f i e s  t h e  4  i - 1 . ' s . ' l

i t re  1 l  ie  i ' I .  I l i  Echens ,  adv isor  ,
i laL ional  Governor  of  l , l  A g.

i,iO-:l_E P.l.ODJ..Ej.iS-JUST FOi{

Your chapter  qdvisor  decided to c j r ive
r- laska and return by sal r re route.  I ic r
I Ier  average speed on the return t r - ip
speed for  the ent i re  t r ip? ( l ' toTl l  :  The

i lhat would her average speed have to
60 tt l .  p .  h. on Ehe . 'ounci tr  ip?

F-Ui'I

f ronr  your  h igt r  school  to  Juneau,
a v e r a g e  s p e e d  g o i n g  i s  3 0  u l . 1 ) . t 1 . .
i s  60  r r r .p ,11 .  .  ? iha t  i s  he r  average

ansr . re ' r  i s  no t  45  r r l . p .h . : )

be on  the  reLurn  t ' r ip  to  average

Each  in teger  a f te r  the  f i r s t  i n  a  s3quence  o f  i n tegers  l s  fo rmed by  ac ld ing
one to t lv ice Ehe prev ious in teger .  The f  i , :s t  in teger  is  one,  F inc l  the tenth
in teger  in  the  sequence .  rn  no ta t ion :  U  

=  
1 ,  u r , i ; , 1  .4 *  2Up_ 1  ,  f  i nc l  U10 .

( i {u  / r l1>ha Theta  is  g ra te fu l  t ,o  The Un ivers i ty  o f  Ok lahor , ra  fo r  cuc t ing
stenci ls and nr ineographis th is Vol  I ,  i ' lo I  of  our I I /TTIIEi . IATICAL LOC)



TttE i'IATHEI'UTTICAL CAIIE OF lnx
by
l ' lart in Gardner

(reproducecl in the i" l l ,J ALIr i lA TIIET/r bul let in vri th the special peri ir ission

of SCIBNTIFIC l i i ' :Ei i lCAl ' l  ruagazi.ne f rot i t  l -hcir JuIy, 195 7 issue. )

I t  is  sonlet t r ing of  an occasion thcse r lays rvhen sol i leone invents a

rr lat,hernaEical ganle that is boLlr new and inl-eresting' Such a 8ar,re is l{ex,

in t roduced  f5  years  ago  a t  Ehe  i r l i c l s  Bohr ' s  Ins t i tu tc  o f  Theore t i ca l

physics aE Copenhagco,  Denrnark.  I ' lex rnay rve l l  becoure one of  the n lost  widely

p layed aqd thought , fu l ly  analyzed nerr  naEher i raEidal  ga lnes <-r f  the cet l tury .

In  Lg4g,  {age Dohr,  son of  i r l ie ls ,  in l roduced the game at  the

Inst , i tu te f  or  Acivanced Stuc ly  aE,  Pr inceton,  i ' levr  Jersey,  r ' rhere i  E quick ly

capCivated the stuc ients of  ruatheinat ics both at  the Inst iCute and at '

pr inceton Ugivers i ty .  The gaine r . ras couu. tonly  ca l led 'John",  because i t

was  so  o f ten  p layed  on  the  hexagona l  t i l es  o f  ba th roor , r  f l oo rs .

I lex is  p layed on a d iamoncl  shape<l  boarc l  raade up of  he:<agons (see

I l l us t ra t ion  I  ) .  The  nu inbeE o f  hcxagons  l l ay  va ry ,  bu t  the  board  usua l l y

has  1 l  on  each  edge .  T  o  oppos iLe  s i c les  o i  the  c i i an rond  a re  labe lcd  "b lack"  l

the other twg sic1es are ' ' r . ihiEe'1. ' l 'he he:iagons at the corners <lf  the ci iar irond

be long  to  e i the r  s i c le .  One  p layer  has  a  su l ip l y  o f  b lac l t  p ieces ;  the  o ther ,

a  sup l r l y  o f  r , rh i te  p ieces .  The  p layc rs ,  a l te rna te ly ,  p lace  one  o f  thc i r

p ieces on any one of  the he><agons,  p i ;ov ided the hexagon is  not  a l ready

occup ied  by  ano thc r  p iece .  The  ob  jec t i ve  o i '  "b lack"  i s  Eo  co r r lp le te  an

unbrol ren chain of  b lac l r  p ieces bet l . reerr  the t i . ro  s ides labelcd "b lack" .

' r i ,Jh i te ' r  t r ies Eo conlp lete a s i r r r i lar  chain of  , ;yh i te  p ieces betr ' reen the s ides

labe led  'wh i te '1 .

The chain nay f reely  twis !  and turn;  an e l iar r rp le of  a  winning chain

is  shovrn  on  l l l us t ra t ion  t r , .  The  p layers  con t inue  p lac ing  the i r  p ieces  unE i l

one of Eheur has nrade a coniplete chain. The ganre can not end in a drarv,

because one of  the p layers can b lock the other  only  by cotr lp le t , ing h is  o\^ , r l



I i l iX,  page 2,

cha in .  These ru les  a re  s i r r rp le ,  ye l -  I Iex  i s  a  ga i ; re  o f  surpr is ing  rna the-

i r l a E i c a l  s u b C l e t y .

-i,-:aclers r,rho would l i l te to E'iy [ le:< are advised to rrlal(e rrrirneographed

cop ies  o f  the  board  in  I l lus t ra t ion  1 .  T i re  B{ } r i le  can be  p layed o l t  these

sheets  by  r i la t ' I ( ing  the  he :cagons l , r i th  c i rc lcs  anc i  c rosses .  A  Ch inese checker

boarc i  r . l i th  four  s ta r  po in ts  de le ted  is  conven ien i - .

One o i  the  bes t  v rays  to  learn  the  subt le t ies  o f  l - lex  i s  Eo p lay  the

gor. i€ on a boarcj  v i th a snral l  nurnber of  heicagons. iJhen the garrre is played

on a  E lo -by- t rvo  board  ( four  hexagons) ,  the  p laye : r  ryho  malces  the  f i ; rsL  r r rove

inev i  tab ly  t . r ins .  On a  th rce-  by-  th recb . - ia rd ,  the  f  i r s  t  p laye- r  inay  r . r in  eas i  l y

by  r ' ra l i ing  h is  rnove in  Lhe center  o t .  Ehe boa i :< i  (  See i l lus t ra t ions  2 '  and

3 
' t ) .  

There is no \ , Iay in r . rh ich his oppcnent can lceep hir , r  f , :on l . r inning

on the  th l id  move.

On a  iou r -by - fou r  board ,  th ings  beg in  to  ge t  comp l i ca ted .  The  f i r s t

p layer  is  sure to win i i  he i r ,u . rcd iate ly  occupies any one of  Ehe four  hexa-

g,ons nunrbered in  i l lust raE, ion I I I ,  I f  he nra l ies h is  opening p lay e lserr l rere,

he can be defeaLed.  / l r r  opening i r lay in  hexagon I I  or  I I I  ensures a win on

the f i f th  rnove;  an opening p lay in  hexagon I  or  IV,  a r r in  on the s is th move.

On a f i ve -by - f i ve  boarc j ,  i t  can  s t i l l  be  shc iwn  t l ' ra t ,  i f  t , he  f i r s t

p layer  i r iu , rec l ia t ,e ly  occul> ies the hexagon in  the ccnter ,  he can iv in  on h is

seven th  move .  0n  la rger  boards ,  the  ana lys is  becornes  enormous ly  d i f f i cu l t .

So far  as I  l< ,novr ,  Ro one has fu l ly  analyzed the possib i l i t ies in  a garne

o f  H e x  p l a y e d  o n  a  s i x - b ) r - s i x  b o a r d .  0 f  c o u r s e ,  t h e  s E a n d a r d  1 1 - b y - 1 1

board inLroduces suci r  an ast ronorn ica l  nu inber  of  conlp l icat ions t t rac a

cor ip lete analys is  sr3€rr ls  out  of  the quest j ,on.

I t  is  for  th is  reason that  the ganre t i reor is ts  f ind l lex par t icu la: i ly

in t ,e les  t i ng .

( i l l us t ra t i c , rns  on  ne : r t  page)
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STILT }IORE PRODIEI,IS FOR FUTil:
S lx  points  are p laced on a square,  one at  each corner  and one at  the
ur idpolnt  o f  each ver t lca l  e lde.  A seventh point  ls  pLaced at  the center
of  Ehe rectangle formed by the uppermost  four  points  (  not  the center
o f  the  square ) ,  I s  l t  poss tb le  to  connec t  the  seven  po in ts  w i thou t  l l f t l ng
your pencl l  froro the ppper and OI 

"; tng 
just three contlnuous l lne segrnents?

1 i )

t . - "  
-  ! -  - \

! " . .  - -  
.  I

' !  ' r . - .

" / ' - ,

F lnd the f l rs t  move that  w111 lnsure a win for  whl te.

* * *
When the dlglt  2 ls removed fron the end of the number 105263157894736842
and p laced ln  f ront  so as to form the number 2105263L5789473684,  the resul t
is twlce the original nunrber. Can you f ind a nunrber ending in 4, such that
when the aumber 4 ls removed frorn Ehe end of the number and placed at the
beglnning,  the resulc  ie  four  t funes the or ig lnal  nur lber?

* * *


