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ON THE RADIUS OF CURVATURE OF A  LENS

A construct ion problenr which leads to a useful  [ rh.vsical  anir l icat ion
i s  the  one  i i f  cons t ruc t i ng  the  rad iu .s  o f  a  g i ven  sphere  l r v  t l r e  usua l
Euc l i c iean  rne thoc l . ' I ' h i s  p ro i r l en r  i s  l e [ t  as  an  exe rc i se  fo r  the  reac le r  bu t
a -s  a  h in t  r t ' e  g i ve  t i i e  e1 l ; l l i t : a t i on . ' l ' i r t ' dev i ce  fo r  de te r r t t i n ing  t i re  rad ius
o f  cu rv l r tu re  o i  a  s l rhe r rc l i l  l ens  i s  ca l i e t l  a  sJ rhe ron re te r .  I t  co r )s i s t s  o I  t h ree
paral le l  t rxed legs wir t - rse perpenci icular  cross-sect ion fornrs an equi latcral
t r iangle p lus a fourth nr , rvablc pural le l  l t 'g  which I )asse-s t i r rougi t  the
C.  ( i .  r , f  t h r  equ i i a te ra l  t r i anq le .  The  n r t - r vab le  l eg  i s  ac tua l i y  a  ca l r i r ra ted
nr icrr- i rnel t ' r  screw rvhich nrea.surcs ihe t i rs tarrce f r . int  i t : ;  l rot torn t t i  the
pl lne f r ) r r l reci  i rv  the hr t t i ln i -s of  the r l r r t 'e  f ix t 'd leqs.  l 'o  use thc t iev ice
onr  p , i l c r s  l t  ( )n . r  l ens  ( th t  l ro t t t r t t r s  o i  t he  th rce  i r c r l  l egs  w i l l  l r e  t r i t t c l t -
i n {  the  - .u r face t .  f ' he  sc re \ \ ' i s  t u rn r r i  t i ou 'n  u r t t i l  i l s  l ro t to i r t  j us t  t ouches
the  su r faee  and  a  re i i . i l ng  h  i s  taken . ' f he  c i i amete r  o f  t i i e  l ens  f t . r l l ows
I r u m  t h e  f l l i o u i n s  e c u i t t l ( , l i s :

(B r ,  I l : ,  I i 3  a rc  th t ' bo t t t - rn rs  o f  t hc  th ree  f r red  legs ) .
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4 ,8^ ,6 ,  ? re  bascs  o f  ' t / r ce  f , r c4  l c j s .

A PSYCHOLOGICAL GAME

The fo lkrrv ing ganre rvas inventcd bv N. S.  Nlenr le lsohn and appears
in  the  ; l n t c i can  J lo thcmat i ca l  t r I on th l l ' ,  vo l .  53 ,  1946 ,  pp .  86 -88 .

Club member-s nr ight  yr lav the ganre and keep t rack of  their  resul ts
in order to compare rv i th the theor i '  out l ined iu the al - iove ar t ic le.

Trvo pla l 'ers A ant l  B each c i roose a l rosi t ive integer s imtr l taneously;
the i r iayer rvho cal is  the snr; r i ier  numlrer  s( 'ores onr l ro i r i t ,  ut i les-s the olher

l l i ave r  cho r rses  a  number  j us t  one  un i t  g rea te r ,  i n  r vh i c l t  case  the  la t te r
sc ( ) res  tuu  l ro in ts .  \ \ ' h ; ' shou id  th i s  L re  ca l l ed  a  psvcho log ica l  ganre? ' l ' h i s
is  i t t 'cause,  in l r ract ice.  each plaver at ternpts to gues-s h is opl lonet) t ' .s  I iext
n t o \ . e . . \ f t r r  a w h i l g ,  j n , r l l i t c  o f  t h e  f a c t  t h a t  t h e  ( l r u e  i s  e q u i t a b l e .  o n e
plel ,er  u i l l  usual lv  garn a 1r- . r 'chological  advant; rge o\rcr  h is opl)onent and

trr i lc  uJr  a h igh score.

A  mathemat i ca l  ana lvs i s  o f  t h i s  game (no t  too  easy )  shows  tha t  the
b e s t  s t r a t e t y  f o r  p i i * ' e r  ' \  i s  t o  c u l l  t h e  n u r r i b e r s  1 . 2 , 3 . 4 , 5  r v i i h  f r e -
q u e n c i e - .  l . 5 , 4 , 5 .  l ,  t i r c  c h r , i c e  b e i n g  n r ; r t l c  i n  r u i r r t l t t t t r  o r r l e r .  T l t i s  s t r a t -
eg-r ,  i : ;  i . rest  in the fo l lon ' ing sense:  ( l  )  i f  the gart t t '  is  p layer l  loni l  enough
no  o the r  s t ra tegv  can  bca t  i t :  (  2  )  co r res l ron r i i ng  to  anv  o the r  s t ra tegy ,
a  wrnn ing  s i ra leg_v  can  be  dev ised ;  (3 )  an l ' s t ra teg ) 'wh ich  inco rpo ra tes
the nunrber 6 or  h igher numbers would eventual l l '  be a los ing strategy.
-C .  D .  O lds .

TRAVELING LIBRARY

The t ravel ing l ibrary is  ready for  you.  Bel ieving that  a good selec-

t ion of  books is  a wonderfu l  luxury as wei l  as a valuable t tn l ,  l Iu Alpha
' I 'heta 

is  prour l  to of fer  vou the use of  th is l i l r rary.  A ferv chapters t r ied

these i -xruks last  spr ing and were enthusiast ic .

\ \ 'ouldn' t  , r ,our c lub act iv i t ies be inrproved bi ,  the use r i f  some mod-

ern ntatiiemalic,s references? 
'I 'he 

selectir-rn includes books orr statistics,

nunr i :er  theorr ' ,  nrocicrn aigebra,  qe()metr) ' ,  calculus,  mathenrat ical  puz-

z ies.  ! - inste ln the<rn' .  arrd intesr : r tet i  cul lege nrathenrat ics.  
' I 'hey 

of fer  lots

of  interest i r r {  nrater ia l  for  nrcr t ing r i iscussions (r r  indiv idual  browsing.

l lanv of  these l rouks are ( ln thc l is t  1 'ou received iust  s l l r ing.

Our thrrnks to Prof  es-sr . ; r  Richarcl  Andree for  h is valuable assistance

and to the var i t - rus publ ishers for  their  generous donat ions.

I f  _vou rv;rnt  to take ar ivantage of  th is l ibrary,  wr i te to the l ibrar ian,

I i r .  [ icorge R. Fiunt ,  \ ia t l rernat ics I )ept . ,  Odessa Col lege,  Odessa,  Texas.

Hal f  a dozen books rv i l l  be sent  to you r ight  away.  On Noveniber l5 -vou
wi l l  mai i  them [o the nest .  chapter  on _\ 'our l is t  and report  t r - r  ] i r .  Hunt

b5'  posrcart l .  In turn,  r ' i ;u lv i i i  be sent  a d i f ferent  set  of  books Noventber

15,  and about every s ix rveeks.

Please send .r'our request early so tire best circuit for the books can

be worked out .

MISCELLANEOUS TOPICS FOR CLUB TALKS

Findint !  I ;actors o l  I .or tc l f  unthc.rs.  I t  would not  take very long to f inc l
the pr inre factors r . ' f  the nunrber N -  3354. \ \ :e would soon t rnd by
t r i a l  t ha t  th i s  number  i s  d i v i s ib le  b -v  the  p r in res  2 ,3 ,  13 ,43  so  tha t
N  -  2 ' 3 '  1 3 ' 4 3 .  A  n u n r b e r  l i k e  t h i s  o n e  w h i c h  i s  n o t  i t s e l f  a  p r i m e
can alrvays be factored uniquely into pr ime iactors.  I f  th is is  t rue,  then
to factor  a g iven number we would only have to t r .v  d iv id ing i t  in  turn
b y  t h e  s u c c e s s i v e  p r i n r e s  2 , 3 , 5 , 7 , 1 1 , 1 3 ,  .  .  .  .

This method of  " t r ia l  and error"  works nicely for  numbers wi th four
or five digits, but for larger numbers the work involved is prohiirit ive.
' l 'hese 

are two simple nrethods which can be used in finding the factoriza-
t ion of  a number,  provided i t  is  not  too large.  The f i rs t  method is  due to
I ' ierre de I ;ermat (1601-1065) and the second is due to Leonharr l  Euler
(170 i - l ?83 ) .  I l o th  me thods  a re  exp la ined  in  Chap te r  4  o f  Oys t ien  Ore ' s
b<rok A'zrrbcr  Thcory und I ts  I I is tor l t ,  New York,  \ IcGraw-I I i l l  Book
( lompan; ' ,  l9-18.

The liurth in a Raluncc. Fl:rve vou ever wondered how man was atrle to
weigh t l ie  earth ' /  Of  a l i  the for lorn hopes of  ever-hopeful  man surely one
o f  the  seern ing iy  i n rpos .s i i - r l t ' t asks  was  to  a t tempt  to  [ )u t  t hc  ea r lh  i n  a
balance and u 'e igh i t  I  l lou 'ever.  man set  h is t t t ind to th is task and he
succeeded. I Ie has also i - reen ai r ic  to nrea.sure t i re t l iarneter  of  the carth,
the nlas-s of  the nr t ,on at td i t - -u r i is tancer i ronr t l re eart l t ,  the distance to the
sun, and rnan, \ '  other seerrr ingi f  in ipossib le n leasurelnents.  At t  excel lent
c lub ta lk can be bui l t  around these tugr ics.  Useful  nrater ia l  can be f t - rund
in book,s uf  astrononrv i inr l  e le lnentar f  i rhysics.  In part icular  I ry to get  a
ctrpv oi  the book br ' I lerbert  } icKay:  Thc l I /or ld o!  l iumbers,  New
York .  f ' he  \ l acmi l l an  ( ' o r r rpan l ' ,  1946 . -C .  l ) .  O Ids .

Our chapters r )ow extend f ronr Alaska to the Canal  Zone, as wel l  as
fr<- inr  \ la i t te tu Cal i iorn ia.
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o f f i c i a l  p u l . , l i c a t i o n  o f  t h e  N a t i o n u l  l l i g l r  S c h o o l  n r t t l  - l t t r r i t r r  ( - o l l e g c

1 , I a t l c r r r a t i c s  C l r l l r ,  \ f  r r  . \ l p h a  
' l ' l r e t a .  

, \ t l r l r c s s  c o r r e  s p o t t t l c r ) c e  t o  I l o x  1 1 2 7 .
' l -hc  

L ]n i ' , ' e rs i t l '  o f  O l< lahonra ,  Nor t r tan ,  C)k lahorua.

I , r e s i d c n t :  I I c n r l .  A l r l c r ,  t ' n i v r r s i t y '  o f  C a l i f  o r n i a ,  I ) a v i s ,  (  a l i f  o l n i a .

V i c c - 1 ) r c s i r l e  n t :  I . - t l r v : r r d  \ \ ' a l t t r s .  \ \ - i l l i a r u  l ' e  t t t l  S c t t i o r  I  I i g l l  S c l r o o l ,  \ ' o r k ,

I ' c n t t s l ' l v a t r i l t .

S c c r r t a r r ' - ' l  r c a s L l r t r :  J o s e  l , l r i n e  . ' \ t t t l r c t ' ,  l l o x  I  l l 7 ,  
' l ' l r c  

l ' r r i v t ' r s i t 1 '  o i  ( ) l < l : r -

h o n r a .  \ o r t t t a t t ,  ( ) k l a l r o r r r a .

, ( ) \ ' t f  l l O f  S :

( i t 1 , : r a l  I , - < l i t o r :  J o s e  p h i n e  : \ u t l r c e  ,  
' I ' h c  

L l n i v c r s i t l '  o i  O k l a l r o n r a ,  \ o r t r t l t l t ,
(  ) k l a h o r r r a .

l , r o l r l c r r r  I . - i l i t t t r :  \ r .  E .  F I o g g a t t ,  S a n  J o s e  S t a t c  C o l l e g e  ,  S a n  J o s c ,  C a l i -

f o r n i a .

] [ a t h e r r r a t i c a l  L ] t l i t o r :  C .  I ) .  C ) l r l s ,  S a n  J o s c  S t a t e  C o l l c g c ,  S a n  J o s c ,  C a l i -

f  o r  t r  i a .

\ f  .  S .  K l a n r k i n ,  A v c o .  I l - 6  l ' h y s i c s ,  \ \ ' i l n r i n g t o n ,  \ I a s -

s a c l t L t : t ' t t s .
I I .  I ) .  l t u t l e r n t a t t ,  I ' o l y ' t e c h r r i c  I n s t i t u t c  o f  I l r o o l t l , r ' r r ,

\ ru '  \ ' o rk .

A FAMOUS CONVERSE

A well-known theorern in geonletry is this: Thc lincs which biscct

the ur tg lcs ot  thc bosc o. l  on isoscclcs t r ianglc ond ut l i lc-h. tcrmitntc in thc

oppos i i t  s i r l cs  u re  ( ' quo i .  The  p roo i  o {  th i s  theore t t r  i s  fa i r l y  easy ,  bu t  the

l t roof  of  the conver ie is  qui te d i f l lcul t .  Perhaps i t  is  not  even nlent ioned

in vour geonletrv text .

I t  rvould l te interest ing to see \Yi th in the next  year how l l l i lnv of

\ .our Cl l lb p lenrbers cau conte up wi th proofs of  the io l l t l rv ing col iverse.

T l t t r t ruu .  I f  t he  segn len ts  o f  t he  b i sec to rs  o f  t he  t r vo  base  ang les

, i  a  t r i apg le  te rp r ina tec l  b1 ' the  oppos i te  s i t l es  a re  equ1 l ,  t hep  t f i e  t r i ang le

is isosccles.
' I ' he  

fO l lo$ ' i ng  p r t - ro f  due  to  Jacob  S te ine r  (1796-1863) ,  " the  g rea t -

est  ge()prr t r ic ian s ince.  the t ime of  I ' )uc l ic l , "  is  rvel l  wor. th re l ) roducing i ls

"- r t " l , r t  
( ' lub tg1t ic .  His proof  tvas publ ishet l  i r t  lE ' l '1  in Crcl l 's  Jt tur t t t t l ,

V o l . 2 3 .

F t c . 7  F t C .  L

Given ' .  u : -  n t ,  13 :0 , ,  A I )  -  I IE  o r  a  -  b '

To prove:  that  AAUC is  is r ;sce les,  i .e '  t l la t  o :  F '
A s s u m e t h a t a ) 0 ,
Then in a.\DIl  and aBE.\ rve haYe side AB cottrmon, AI) - BE,

. ,  ) ,8 ,  hence I ID > ALI  or  d  )  e '

Hence . ' ,  - |  o+B > Ft*  l3 f  a ,  so 6  )  e '  ( \ \ 'hy?)

Ner t  p lace the t r iang les AADB and ABEA as in  F ig '  2 '  Here

L.  pro*  the l ine DE. ' fhen n -  nr .  But  6  )  e  so x  > y  and hence

d .
But th is is  a contraci ic t ion s i l lce rve have al read) '  Shorvn that  d )  e.

\ \ 'c  ct rnclur le that  , r )  lJ  is  fa lse.  A s inr i lar  nrethod shorvs H )  , ,  is  fa lse.

I lence we nlust  col lc lude that  a -_ /3.

l ior  orher proof-s see ] IA ' IHI I IL\1 ' ICAL G.\ZETTE, 1932, p.  200;

1 9 3 3 ,  p .  1 2 2 ;  l 9 - 3 8 ,  P .  . 3 6 5 '

A } iER ICA\  } IATHE} IAT ICAL  } IONI 'HLY ,  1948 ,  P .
C .  D .  O lds .

CHAPTER LETTERS

I t 's  a lways an inspirat ion to read let ters f rom our energet ic  chap-
ters. \\ 'e wish space allorved quotations frorn all the fine letters received.

" I  have been at tencl ing the Conference on Educat ion,  sponsored by
the' l 'u lsa publ ic  schools,  and have gained so rnany new ideas for  our c lub
this fa l l .  One is,  just  before Chr ist rnas,  we wi l l  have a nlathemat ics ex-
hib i t ,  shorv ing s i r le l ights or . r  rnalhenrat ics,  where the students wi l l  nrodel ,
clran' charts, nrake designs antl rvrite :rrticlcs ott 27 tcll; ics or l 'nore which
rv i l l  be most interest ing and cause us al l  to learn rnany interest ing s ide-
l ights to the mathemat ics we are studving in h igh school .  Then we wi l l
t 'xh ib i t  sorne stur l ies we rv i l l  nrake ou Aclvancecl  or  \ Iodern t r lathemat ics,
such as I , ' in i te Ceometry,  Non-I luc l i r lean Geonietry,  Gante 

' fheory,

Groups anr l  I r ie l r ls ,  Inf in i t \ , ,  Logic,  Nunrber 
' l 'heory,  

Space 
' l ' ravel  

and
I la l l is t ics,  Stat is t ics, ' I 'upol t tg\ ' .  .  . "

l I rs .  Neva Gur ley
Br istow, Oklahonia

"\\re have nreetiugs trvice a nronth, one person being responsible for
the progranr.  I iach has t r ied to mal ie h is nreet ing the best .  There has
been a ser ic lus l lor t iou,  some enr ichment,  founcl  f rom extra reading ancl
research,  then suppl iecl  a recreat ion l t roblem. \ \ 'e  had explanat ion of  the
I l i na ry  s -vs ten r ,  r vh i ch  thev  a te  up ,  fu r the r  s tud l ' o f  i t ,  hna l l l ' a  t r i l t  t o  an
excel lent  exhib i t  shorvn at  the local  branch of  the I . I i . \ I .  cor l torat ion."

\ \ / i l l iam D. Clhr is t ian
Norntanclv.  St .  Louis.  l lo .

Notre l )ame chal t ter  sent
their  excel let t t  sc ience fa i r .

newspaper clippings anrl a program ttf

' ' l ) r .  Pe te r {e r l  ,  i l  1 ' , r r r fesso r  o f  J Ia the rna t i cs  a t  t he  f i r r i ve rs i t r ' , r f  New

)Iexico,  gave an interest ing ta l l i .  on t r ic l i  prol ; lems in ntathentat ics.  Last

I iebruarv we receive( l  an invi tat ion to v is i t  the Nerv \ Iexico Inst i t t t te t l f

l l in ing and' fecl tnologl ' . .  .  .  \ \ 'e  a lso t t tade a br ief  tour of  an ( l re cr t tshing
plant .  

' I 'he 
rvhole t r i l t  tvas verv I l rof i t i ib le."

\\ 'alta Neuner
Ya l ley  i I .S . ,  A lbu t lue rque ,  N .  \ I .

The batrquet  at  \ \ 'aver ly,  T€nn.,  l l l t ls t  h;rve been an outstanding

event. ' Ihc n ie i tu was c l i t toecl  and i l lustratecl  in three colors.  I f  parabolas

anr le l l ipscs turnecl  out  to Lre potato chips,  what c lo yot l  suppose they rvere

eat ing ivhen the menu l is ted ' ' t r iangles anr l  rectangles,  c i rc les,  cul le in a

frustunt ,  carc l ioc i  and 1t i "?

" \ \ 'e  woulc l  l ike to or t ler  u iue patches of  the nat ional  seal .  In our

c lub lve have t t i t te setr ior-s ant l  would l ike to have patches f t t r  thetn to

wear on their  gradt tat i r ln r t )bes."
Amos Le\ Iaster
Ceredo-I ienova H.S.,  \ \ ' .  Vi rg in ia

] 'he } lathemat ical  Journal  of  Jesui t  High School  of  Dal las,  Tex. ,  is

1n impressive publ icat ion wi th except ional ly  wel l  wr i t ten ar t ic les on such

topics as I'roltabil ity, Anal-u-tic Geometry, Double Star Syster-rls' Non-

l luc l ic lean Get lmetr \ ' ,  I la thentat ics in I t lsurance.

" \ \ :e met lor  a 7:00 a.nl .  before school  breakfast .  Al l  were ar tned

rvith their slicle rules. I harl offered to pa1' the one's breakfast lvho solved

f i rst  correct l l '  a  set  of  problenrs between the t ime the wai t ress took their

orc ler  unt i l  ther i r  l t la tes rvere set  in f ront  of  them. One boV said,  " fh is is

the l l rs t  t i r re I  ever d i r l r t ' /  wi lnt  n1\ '  or t ler  brought in a hurrv. '  "
] I rs .  Blanche } Ioon
Rethanr ' .  Okla.
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A F IN ITE  GEOMETRY

Have you ever thought about the possib i l i tv  of  a geometrv contain-
ing onlv a ferv points? Several  such f in i te geonretr ies are knou'n.  \ \ 'e  shal l
exunt ine one.  \ \ 'e  r t tust  agree to r l rop our conver. l t ional  i r l ras of  lvhat  : r re
n rean t  by  "1 ' ro in t "  and  " l i ne "  (un r le l i ne r l  ob jec ts  i n  geonre t rv )  an r l  a rL rp t
the nteat t i t tgs g iven b1'  a set  of  postulates.  Al though nranv sets c l f  pr is t r . r -
lates nr ight  be fornrulated,  the set  which fo l lorvs has been selected for  i ts
f ru i t f u lness  in  i n te res t ing  theorenrs .  l ' h i s  se t  o f  pos tu la tes  a l l o rvs  n rany
o f  the  the r l ren ts  o f  r l r r l i ua r - t ' p lane  ge t l r r re t r - t ' t o  be  l l r ove r l .  \ ' r l u  r l av  l l n t l
i t  i n te res t i r t g  to  cons t r t r c t  a  r l i f f e ren t  se t  r i f  pos t r r l ; r t es  u r r r l  r l e f i n i t i ons  l r r r r l
see horv n) l lny theorenrs nra-r '  br '  provet l  us ing thenr.

Postulatcs

l .  There are exact l . r '  t rventy- f ive points in the geornetry ' ,  anr l  these points
a re  r l es igna ted  b1 ' the  tn 'en ty - t l ve  l e t te rs  A ,  l l ,  C l , . . . ,  Y .

Page Three

I t  is  possib le to c levelop an extensive theory of  paral le logrants and
cluaclr i la terals in th is geonretr l ' .

I f ,  as in orc l inary geometr \ ' ,  a c i rc le is  def ined as the locus of  a l l
points at  a g iven di .s tance f rom a f rxed point  (center) ,  many theorems
nr:ry L le o l r t : r inecl .  A c i rc le of  racl ius AB and center  A contains the s ix
l ro i r r ts  I l ,  U,  l ,  \ \ t ,  X,  [ I ,  aud no others. ' [ 'he lx t int  F,  for  example,  is  not
on  th i s  c i r c le . ' I ' he  n r rn rbe r  o f  s teps  f rom r \  t o  l . ' i s  l .  j us t  as  i n  A l l ,  bu t
the c l is tances are not  eclual  ( i .e. ,  the segments are not  congruent)  s ince
AI I  l i es  i n  a  rou 'bu t  A I i  l i es  i n  a  co lumn (see  pos tu la te  3 ) .

' l ' l re 
e l l ipse,  i ry l lerbola,  atr r l  l tarabt i la a l l  have counter l tar ts in th is

geo t r t t l r - y . ' l ' h t ' < t re rns  s r rch  as  " the  locus  o f  rn i r l -po in ts  o f  a  svs tc rn  o f
paral le l  c l tor t ls  of  i t  1rarut l - ro la is  a l ine perpenr l icular  to the di rer : t r ix ,"  and
":r t  the poiut  rvhere th is locus nteets the parabola,  the tangent to the
parabola is  l taral le l  to the system of  chords" can l le proved. l t  is  even
possib le to work out  a r igorous theory of  area in th is t lventr ' - f ive-point
geot t tetr r ' !

An iuterest ing l2 l -poi l t t  geontctry is  g iven i r r  the pal)er  "A l , ' in i te
()eonretry ' '  bv Akrnzo Clhurch,  avai lable f rc lnr  the ( ]a lo is I r is t i tute of
l la t i renrat ics at  Long Is land Univers i ty ,  ISrookl_r 'n,  New York.  I i in i te
geonretr ics have apl t l icat ions in group theor-r ' ,  nunrber theor\ ' ,  and lat t ice
theorl, '.

! rotrr y' 'r lrlrr rntntu!; ol Collcgt l[uthtmulics tr1' I]rixcy' & Andrec, ]Ien11' Ilolt
Co. .  38. i  Nlacl ison Avc. .  Ncu' \ 'ork 17.  N.  \ ' .

MATH EM,ATICAL LOG PROBLEMS

1i .  l f  two points A und IJ are too c lose toqether,  i t  is  d i f t lcul t  to constnrct
the perpendicular  b isector  in the usual  rva_r ' .  The c i rc les are usual ly  of
such snral l  rar l ius as to be hi i rd to nrake accuratelv or  the c i rc les nreet  at
such snral l  angles that  the intersect ions are not  rvel l -def ined.  How mav
such construct ions be avoic led?

18. Drarv a c i rc le,  C' ,  anr l  nrark i ts  center ,  O. \ \ ' i th  compasses only f ind
the vert ices of  a scpr: r re inscr ibecl  iu c i rc le,  C.  (See Januarv issue about
. \ Iascheroni  Constnrct  ions.  )

19 .  | i n r l  1h t ' l cas t  pos i t i ve  i n teger ,  n rac le  up  o f  I ' s  sn l l ' ,  t ha t  i s  d i v i s ib le
l r -v the uutube r  999--  9 cr insist ing of  t rvent-r ' - f ive 9 's.

20.  I l  n is  at t  ot l r l  in teger ' ,  then nr- l  is  a lwal 's  d iv is ib le by 8.  Prove by
t t te t l t en ta t i c l t l  i r t , l uc t  i on .

21 .  l ) rove  l l v  n ra thenra t i ca l  i u r l uc t i on  tha t  the  r ru r .nber  o f  s t ra igh t  l i nes
t lu t t  l n in ' l l r  r l r awu  conr rec t ing  pa i r s  o f  po in ts  i n  a  se t  o f  n  po in ts  a l l  i n
the l r lane,  uo three of  rvhich l ie in a stra ight  l ine,  is  | in  (n - - -  I  ) .

22 .  l t  t he  s ine  o f  an  ang le  i s  (S r -T : )  /  (S '+Tr ) ,  f i nd  the  cos ine  o f
the angle.  I f  S and' l 'are integers,  not ice that  these resul ts enable us to
r le te rn r ine  r i gh t  t r i ang leswhose  s i c les  a re  i n teg ra l , l i ke  6 ,8 ,  l 0 ;  8 ,  15 ,  17 ;
5 ,  1  2 ,  1 3 .

23.  Pror, 'e that ,  in a t rapezoid,  the sunr of  the angles subtended by the
srnal ler  base is  greater  than the sunr subtended by the larger base.  Show
in part icular  that ,  i f  the extencled non-paral le l  s ic les meet in angle A and
the l raral le l  bases subtend th is arrg le A at  the intersect ion,  then the sntal l -
er  base srrbtends angle sunr 180'- l -  A and the larger base subtends angle
s u n r  1 8 0 "  -  A .

24.  A grocer has 10 boxes of  l6 grapefru i t .  I lach grapefru i t  is  supposed
to rveigh I  pouncl . ' I 'he grocer has a scale rvhich rveighs to the nearest
ouuce.  Can vou i r . r  one n 'e ighing,  lv i thout  weighing al l  the f { rapefru i t ,  te l l
the grocer u 'h ich l rox of  grapefru i t  has qrapefru i t  each weigbing only l5
ounces.  Suppose t l iere rvere two such short- rveight  boxes and you rvere
{ iven t rvo u 'e ighings.  ( 'an th is a lwavs be c lone?

25. : \  I f  x  and v are posi t ive nunrbers,  show xr  *  yt  2 2xy,  wi th
eclual i t f  i f ,  ancl  t in l l '  i f ,  I  -  Y.

11 .  Shorv  fo r  a l l  pos i t i ve  x ,  t ha t  x  +  I  / x2  2 .
\ \ 'hen t loes eclual i tv  hold?

C.  Shorv  fo r  0  5  A  (  90 ' ,  t ha t  cos  A  f  sec  A>  2 .
\ \ -hen c l t - res eoual i tv  hold?

\rern Hoggatt
I 'roblenrs and Solutions Flditor
San Jose State College

' l 'he 
I ' roblenr f id i tor  would l ike problenrs wi th so]ut ions sent  in f rom the

var ious c lubs to get  a rv ic le range of  problenr mater ia l .

A I L T \ V
S \ I I . ] H K
G O I { U L )
Y C F N a
I I I ) X B J

Q O H
I B Y
L i S L
] I F I )
I.t \\' I)

A B C D E
F G H I J
K L } I N O
I ) a R S T
U \ ' \ \ ' \ Y

A X
R K
J C
Y T
N G

2. . - \  l ine consists of  l lve points located ei ther in a rorv,  or  in a colurnn oI
one <i f  the three blocks al ;ove.  

' l 'hus,  
there are exact l_r '  30 l ines in the

geonre t r \ ' .  Exanrp les  o f  l i nes  a re  . - \ t sCDL,  CH\ lR \ \ ' ,  \ 'CFNQ,  an r l
AS( ; \ - } I . ' I ' he  po in ts  A ,  I l ,  anc l  J  c l< t  t ro t  l i e  on  the  sanre  l i ne .

3 .  A  l i ne  segnren t  (po in t  pa i r )  i s  congruen t  to  ano the r  l i ne  seguren t
u 'hen Dr; / l  of  the fo l lorv ing condi t ions holc l :
(a )  Bo th  pa i r s  t i ccu r  i r r  ro rv  l i nes ,  o r  bo th  i n  co lun rn  l i nes  in  ou r

tab le  above
( l r )  ' l ' he  

nunr l r t , r  o i  ( r l i r ec te t l )  s teps  be tu 'e rn  the  p r l i n t s  i s  the  sanre
in  e : r ch  l l u i r ' .  l n  r :o r rn t i ug  r l i r ec te r l  s te l t s  l t e t v , ' ecn  i ro in , . : ,  r . , ' e : ;h l l l ]
lu lu 'avs c()unt  to the r ight  in ron's,  anr l  t lou 'n in colun' rus,  ancl  the
hrst  let ter  of  a rorv or  colunrn rv i l l  be consic lerer l  as fo l lorv ins the
las t . ' l ' hus .  i n  l i ne  ABCDE the re  a re  t r vo  s teps  f ron t  B  to  I ) ,  one
f r o n r  I J  t o  ( ' ; r n r l  a n o t h e r  f r t r n r  C  t o  l ) . ' l ' h e r e  a r e  t ] r r e e  s t e p s
f r o n r  I )  t o  I l  1 I )  t o  I , , ,  I l  t o  A ,  A  t o  1 3 ; .  S o . \ ( ' u n r l  \ . f  a n r l  ( ' S

lu rc  u l l  co t tg r r ten t ,  i r u t  - - \K  i s  no t  congrL l rn t  t o  ^ \ (1 .  ( \ \ ' h1 'no t i ' )
' l ' l r r  

t t t t r t tber o i  s t t '1 ls  l ;c tu 'eeu tnt . r  l to ints is  the r i is lu l lcr 'betrveerr
the  po in ts .  F , i t he r  the  d i rec te r i  o r  the  un r l i rec te r l  r l i s tances  n rav
b t ' cons ic le rec l ,  bu t  they  shou ld  no t  be  con fuse r l .  I t  i s  son re t i rnes
r lesi rablc to ccrunt  in the rnod 5 s1'stenr.

4.  f ' lvo l ines are paral le l  i f  thel 'have no point  in conur)ou.

5 .  . - \  l i ne  /1  i s  pe rpend icu la r  to  a  l i ne  /1  i f  and  on l - r ' i i  t he re  ex i s t  t r vo

l ro in ts  z1  and  z2on l l  such  tha t  fo r  each  p t i i n t :  on  /1 .  t he  absc l l u te  r l i s -
t a n c e  s r z  I  i s  e q u a l  t o  t h e  a b s o l u t e  d i s t u n c e  ,  z : z t . ' l ' h u s  t h e  t r v o
l i nes  - \BC l )E  anc l  l lK l 'U  a re  pe rpenc l i cu la r  s ince  u 'e  n rav  ta l i e
z t -  h ) a n d : 2 - B .

I t  is  of  interest  to c l iscover horv manl ' theorenrs of  r l rd inarY geonretr) '
nrav be obtainei l  in  th is tu 'enty- f i r 'e-point  geonretrr ' .  I t  is  easi l l 'shorvn b-r '
exanr inat ion,  and l tence neecl  l lo t  be postulatecl ,  that  t rvo dist inct  l to ints
de te rn t i r re  a  l i r t e ,  and  tha t  nvo  r l i s t i nc t  l i nes  e i the r  i n te rsec t  i n  one  po iu t ,
o r  a re  pa ra l l e l . ' f h ree  po in ts  no t  r i n  the  sanre  l i ne  de te rn r ine  a  " t r i ang le . "
' l ' he  

po in ts  R ,  \ ' ,  A  a l l  l i e  i n  thc  f i r s t  co lu t t i n  o i  l r l oc l i  t l t r ec ,  un r l  a re
co l l i nea r . ' I ' hepo in ts  J ,  C ,  B  de te rn r ine  a  t r i ang le .  I i u r the rn io rc ,  bv  pos tu -
late 3,  the segnrents - |C and I t - l  : r re congruent (eacl l  has " length" one
step aud both l ie in rorvs, ; .  Hence the t r iangle - | ( '13 is  an isosceles t r i lngle.
' I ' he  

t r i ang le  AST i s  sca lene :  the  t r i ang le  H I i . L  i s  ec lu i l a te ra l .
l l e re  a re  son ie  o i  t he  theorcn rs  tha t  ho l r l  bo th  i n  o rd ina ry  I i uc l i r l ean

geonret  r - r '  anr l  in  th is tn 'entr ' - t lve-point  geonretr \ ' .

l .  f ' he  th ree  a l t i t udes  o f  a  t r i ang le  mee t  a t  a  po in t , r .

2.  
' fhe perpendicular  b isectors c; f  the three s ides of  a t r iangle ureet  at  i t
l t o i n t  p .

3 .  The  th ree  n red ians  o f  a  t r i ang le  n ree t  a t  a  po in t  p .

1 .  The  po in t  o f  concur rence  p  o f  the  th ree  n rec l i ans  o f  a  t r i ang le  l i es  on
a l ine jo in ing the points cr  sr ld p nrent ionecl  above,  and div ic les i t  in
t h e '  r a t i o  o i  2 : | .
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MATHEMATICAL GAMES AND PUZZLES

\ Ian1' nrathenratics clubs start or I inish their nieetings with a nrathe-
ntat ical ganre or y;uzzle. A verv interesting col lect ion of such galnes can
be found in the various issues of the ScientiJic . lmcrican in the trIuthe-
nu t i co l  Games  De  p t t r tmcn l ,  r ' o l .  196  (1957 ) ,  vo l .  197  (195 i ) .  You r
l 'ubl ic Library wil l  have this magazine i f  i t  is not in your school l ibrary.
Such gantes nrake for good fun on a club social evening.

Note the tsibl iographv at the back of each issue of the ScientiJic
Americott,  See also
l.  J. A. H. Hunter, Fun l I ' i th Figurcs, O.rford University Press, 1956.
2. Geoffrev I lott-Srnith ,  tr luthtmaticul I 'uzzlcs, I)over I 'ubl icat ions,

Inc. ,  195-1.
3. } laurice Kraitchik, I lathematicul Recreations, l)oter Publications,

I r rc . ,  I  912. -C.  I ) .  Olds.

CHRISTMAS IDEA

The Sherman, Texas,  mathentat ics c lub placed a t ree in the f ront
corr idor and decorated i t  wi th geonretr ic  sol ids,  painted ancl  s l t r ink lecl
w i th  g l i t t e r .  Th is  i s  a  t rad i t i on  a t  Sherman  H igh .

C HALLENGE REN EWED

"\ \ 'e are rvri t ing vou to answer your chal lenge in the January, 1958,
issue of "Jluthernaticol Log," "Can You Top This?" To our knowledge,
\\ ' icomico Senior High School orvns al l  the books on the National Science
Foundation l ist,  al l  the mathenratics books fronr the -fravel ing Science
Librarr ' ,  aud nrany others.

\\ 'e are extremely proud, not onlv of our books, but of the circulat ion
of  thenr . ' l 'o  quote our  l ib rar ian,  I I rs .  Branche I 'h i l l i l ts :  "C i rcu la t ion o f
books rvas greater in the nrathenratics class than in anl 'other class in the
l ibrary the f irst senrester."

5lncerely )/ours,
Anne Johuson,
\\ ' iconrico H.S.

Professor N. A.  Court ,  one of  the lvor ld 's  greatest  l iv ing geometers,
\ Iathemat ics Professor I imer i tus at  l 'he L-nivers i t l '  o f  Oklahonra,  is  the
author of  one of  the books in our t ravel ing l ibrary.  This book has the
rare dist inct ion of  havinq been t ranslated into Chinese.

DICTIONARY

The I l r is to lv,  Oklahoma, chapter of  \ Iu Alpha' fheta has coml l i led
and pr inted a splendid dict ionar l '  of  the rvords and ter t t ts  nrost  l ikel l '  to
be encountered in the mathemat ics courses,  grades 9 through 12,  of  Br is-
to iv High School . ' l 'here are 46 pages of  br ief  ,  but  exact  c lef in i t ions.  I f  you
ever spent an hour hunt ing for  a specia l  def in i t ion,  \ 'ou appreciate rvhat
a serv ice th is chapter  has performed.

Those beauti ful 4-inch embroidered emblerns are st i l l  avai lable for
on lv  65 cents .

TURKISH MATHEMATICAL EXAM

Belolv is a sanrple of an examination taken by Turkish high school
stu<lents. I t  is a rnatr iculat ion examination prepared by the Department
of National Education of the Republic of Turkey, for eleventh grade
students. \ \ Iould you l ike to try i t?
Sricnti f .c Scctiott .  1956 Septeniber Questions.

No .  I  ( 30  Po in t s )  y  -  , ( t  ; , o ) -  '-  x ' - l x - 5
(n) liind a so that the slope of the tangent to the curve at x - 2 is

8 /e .
(n)  Draw i ts  graph for  a-  1 .
(c) Find the range of values of nr, for which y- m cuts the graph

of the function in (e) at 2 points. If these points are A and B,
prove that the mid-point of AB wil l  move on a straight l ine,
rvhen m changes.

(p) l f  m - l ,  show that AOB angle is 90o.

No .  2  (15  Po in t s )

Il4 has a
x - 3
I ,  ( x )  

has  a
x - 1
P  ( x )

( x - 3 )  ( x - 1 )

No.  3  (20 Poin ts)
A prarabola and a line D perpendicular to its axis are given. Any
tangent cirawn from a point II on the parabola and line l) meets
at  P.
If point \I on the parabola moves, the locus of K will be on the
circlc with center at F. \\Ihere F is the focus of the parabola and K
is the foot of the perpendicular from P to the line through F and I\'I.

No.  4  (20 Pcr in ts)  x2/225 ly2/25 -  |
XI (9,.1) is on the ellipse. The tangent drawn from NI cuts the axis
at'f'1".'I'he nornral cuts the axis at NN'. If a parallel to the tangent
: - .  l - ^ - . . -  r L - . .  . . - L  . L  ^  .  - : - : -  n  / r \  n  \  ^ , . . -  . L ^  ^ l l ; - - ^  - - . 3 e L  r ' - - ^
r . )  L l l d t l l l  t l r r u r l i i t r  t r r L  t / l t S r r r  \ - /  \ " f _ Y ]  L U L J  t l l u  t u I P J L  r r r l r l  s u

points. If one of the points is P, IIT 1\IT' -- 1\{N N{N' - OPz.
Show this.

No .  5  (15  Po in t s )
I f A + 1 3 { - C - z
slrorv that cos A f cos IJ f cos C - 1 f sin A/2 sin B/2 sin C/2.

Clussical Scction. 1956 September Questions.

No .  1  (35  I ' c i i n t s )  A  (8 ,  0 )  ;  B  (0 ,  ! ) _ ;  C  ( -4 ,2 )

:\  circle p: isses through A, B, and AB is the diameter of i t .  \ \ Ir i te the
equation of the circle which passes through C and is tangent ter the
f  i rs t  c i rc le  a t  O (0 ,  0) .

No .  2  (25  Po in t s )

remainder of 5

remainder of - I

has what remainder?

I r ind the r ler ivat ive of

No .  3  (40  Po in ts )
x r - 4 x { 4

Y - -lt:1! Draw its graPh'

EVERYDAY USE OF GEOMETRICAL FORMS

You recognize common geometrical shapes everyday-square hand-
kerchiefs, spherical balls, parallelogranr parking spaces in a parking lot,
ice cream cones, etc. Pictures of some of the unusual and striking geo-
metrical forrns rvould make a good bulletin board display. Contrast a
comnron pyramid tent with the one pictured in Li le, July 21, 1958. Thele
are many interesting buildings. Fr-rr instance, a huge hemi-spherical field
house ai }lontana State College, a hyperbolic paraboloid Episcopal
Church ip \Iilwaukee, many catenary suspension bridges. If your meln-
bers keep au observant eye on current magazines, your club will soon
have a striking collection.-J. Andree.

x - 3
i-: 

Vx,.r _ 2x _ 3


