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Book 1: The Soa 


 p o wc   d of 

 c fomd b jo 
po wi      co

cd wok of  m  
cd o cc. A cc   
cod p  ow o o v 
o  cocd wok fom  v
 po bck o f wo c
  .  foow   wo 
po o    jod b  q 
p. T  xm mpo 
 p o d  v d
 ppco  o bc of 
mmc pc pobb 
o opo c d 
c c. 

Sppo    of n po  
dom cd bo   p. 
How c  b jod b  wok 
of      o 
pob o ? T oo o 
 pobm  pcc ppco 
  coco of c wok 
 od pow  pp d 
cc cc. f o w po  

owd o b ddd o  o  
 o wok coc m 
 cd  mm p .   
 o   wok m b  : 
f  cdd  cc o cod o
   o b mov   fom 
 cc. 

T  m w o coc  
mm p . T mp  
kow   d om bc
 c p  b o  mo d
b pc.  w pbd  1956 b 
Jop B. Kk ow   AT&T 
B Lboo.  d wo po 
  co o   o 
wo d jo m. f mo  o 
p of po  q co coo 
 c p. Rp  pocd 
w  m po  c  
w  jo  p v com
p  cc. T     
p  of mm . 

A mm p   o c
  o wok p 
 o  of po.  mo c 
 o wok c b fod f o 
 owd o add mo po. o x
mp ppo o w o jo  
 po d  co of  
q . Two d of  
 mk p  mm p 
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. T p  c b· o
d b mo  13 pc b dd
  x po   c d 
 mk coco o bw 
 c po d c co ee 
upper iuraion on hi page Ec 
   c  120 d. 

A  obvo xmp   m
m wok p  fo co 
of  q. Yo m ppo o 
x po   c wod v 
 mm wok b  do o. 
T o wok q wo x
 po [ee ower iuraion on hi 
page A    od  
x po   wok  120 
d. T wok w o x 
po   c   2V o 
bo 2.828. T wok w wo x
 po dc  o  o 
1 +  o bo 2.732. 

O of   mmc o 
v c wok w Jkob 
S  m Sw om 
wo dd  1863. T xo 
po  mmz   of  
wok oc  ow cd S 
po. (  dcb w  m 
b oc" bow.)   b povd 
  S po  jco of 
 � fom  120d 
. A  w S po  
cd  S . Ao dd 
S po c dc   of 
 p   S   o 
w  o wok p 
 o  of po. W    
 cd  mm S . 

Mm S   mo 
w o  mm p 
 b  dco   m 
dpd o   of  o 
p .   b cojcd 
 fo  v  of po   
p   of  mm S
  co b    /2 o 
bo .866 m   of  m
m p ;    b 
povd owv o fo  fo 
d v po. J    of po 
c v mo  o mm p
  o  c v mo  
o mm S  o of 
co  mm S  fo 
 v  of po v  m 
. A S  c v  mo 
n - 2 S po w n   
mb of po   o . 

M mp S  c b 
fod mpc b  mp o 
dvc o c bd. Two p 
 of Px  jod b p
pdc od  copod o  

. K. Dewdney i on acaion Hi Com
puer Recreaion" coumn wi appear 
again nex monh 
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N u ca own 
9 Gem oad car 
If wlhg :�.G 

 
 Vog 

pay ss J  o    o 
• c c  co . 

I o  f a  
o  o Gm r c  co o tc  
c. I  o pg oo  om Erp 
n  co $25,00. Ad  fe gn gv o 
$23,00 copo   fo  moey 

T J  qpp   5p o fr
 v po b ck--po ig 
 4-l p po w  p  
xl. A o. 

T Vosg J: If o'  o p o 
 $20,00 o G gg  T 1986 Jt. 
gg o u  of h. $8,80* 
MI's sugg i pice  4-d diese bs mde excuding pns, x, �e, dee pp nd nsprn. Vehice shn ih pns $140 A Vksagens  coed b  2

Unimied Pecin Pn nd 0 6-y imied wnt n csin pein S dee  deis bu hese limied nes 
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Al v erakd 
of Build 
 t y b i 

1 pc aonc 
Noran Coulon, Pesdent and CEO o 

Gendae Fedea Savngs and Loan. 

I sn      M. Cs 
sk s  sl   mps  G 
's m ffi. 

Ad    m   Tr ffi. 
    m i hi F . L 

ffi. 
B  k , h ns f s 

ss   s s Bsss's 
svs    k. 

W ms   smg . 
  ms   sm g: 

s fis  s  ms pfi  
G F's sy 

P      ss 
m sss  s. 

W  s pa   u   p 
m  sps k ss. 

H  sf . 
O-s s, s spp, 

 m. 
 s ' mp-w  

, e    ss 
o  s  G F's 
ffis  css  t 

W c   sm   mpy 
C (800) 228-7463   Bsss 
s .       p 
ffis, 's ky 

W c    ps  . 

W  bsss pp   
  mps. 
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Steine po bems fo the vetexes of a squae and a egua pentagon, soved by soap fim 

 
Two sta be soap-fim tees fo fou points 1 a ectange Ony the eft tee is minima 

Path of a trveing saesman (color) and a Steile tee (lack) on a ectangua attice 

Anothe trveing saesman's path Is thee a Steine tee shote than 32095  units? 

0 

po o b pd   v 
wok. D o     
 od d mm   m
b   op oo of  kd d 
fo mk bbb. W  m
b  fd o of  oo  op 
m fom fc  p  od. 
Bc c fc k o m
m   p fomd b  
m w   vwd fom bov   
S . 

Sc  dvc c d  mm 
S  fo  co of  q 
ee top iutration at efl T  
c k  of wo fom o of 
m  90d oo of  o. 
B bow o  m o c mk  
jmp fom o p o  od 
fom. Sm  dvc c mod 
 mm S  fo  v 
po   co of   p
o. o  x co of   
xo (d   po
o) x S po  of o 
p. T mm p wok  
mp  pm of  poo 
w o d movd. 

Ev   mp c owv 
o m b w of  opm 
comp. o xmp f  fo 
po   v wok mk  
co of  c   wd 
     m c bz  
o of wo p ee econd iutra
tion at ef Bo  S  b 
o  o   f  mm. A 
 c wd  vtc  
B   omm p o  
 bcom o. T  k 
o  po w  vc d of  
c  1 d  b  , d 
fo  wd c o  m
m S   b. T   
   d o b oc mm. 
 o wod f o k of   
 b c bd cod   
d o  fo co p   
f of  x po w 
c   of  . 

Gv  mpc of Kk 
d om fo  coco 
of mm p  o m 
ppo  wod b copod
 mp om fo d 
mm S . Sc   
o  c. T k  p of  p
c c of d" pobm kow 
 comp cc  Pcomp. 
W  mb of po   
wok  sm   kow o
m fo d S    
ob o m. A  mb of 
po ow owv  comp 
m dd c   pd c
c pc. Ev fo  v 
m mb of po  c b o
d o v mo of . Mo 
mmc bv o c 
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I's no  vy good xcus. 
Bu hn i coms o doing 

comu bcu, n xcus 
wi do. Bcus bcing u, 's 
b bu hons, is somh 
sho o h hi--minu 
cgoy. 

No bcing u, on h oh 
hnd, cn  b xciing. In
voving som insing hings 
i v o oh ciis hi 
ou' ooing o noh job), 
nd h fn o vn ning  
hoe n in o o. 

t on big iu on dis 

-Computr backup xcu #4 

h nigh bo  big ming, 
h rgmm ho didn' 
bc u) s so cushd h 
h hung u his businss sui 
nd joind h minisy. 
No idding. 

And i h dosn' 
m ou n o 
bc u ou d 
igious, 

 don' no h i. 
To  mo bou bckup 

d oh icions o h 
d cidg,  3 dvod 

chnoog hos im ha 
com, conc ou ocl 

comu rducs 
d. 

you 
run out of 

xcuses 

© 1986 SCIENTIFIC AMERICAN, INC



om x fo coc m
ml S   coc b
 po   p. 

m, owv,   po 
 d    c of  
q, k  po   co 
of  cl of  cckbod.   
 ood" om fo d  m
ml S  p  po of 
c  p? 

T qo occd o m vl 
 o w  o of  fo
low pobm. W   l of 
 mml S   jo  
81 po   co of  dd 
cckbod? H E Dd
, Ed  pzzl mk, 
d  Amc cop Sm 
Lod w bo fod of pzzl bd 
o cckbod p.  cckd 
ll  book cf, b  d 
o codd  pobm. dd,  
cod d o vdc  d v b 
pod bfo,  o olvd. 

W  d o olv  pobm,  
w pd b  complx. Al
o  cold o pov ,  md 
obvo   mm S  
wod b cocd b jo m 
pc of  l fopo . 
T fopo   o m;   
cll  Xbc  wok o S
 pobm fo cl c, 
 X   o dw   f . 
T dc  olv c poblm 
    d o kow w o pc 
 X'.    o pc m o  
o mk  S , b   o o 
 o mk   mml. 

  covcd mlf   
cckbod pzzl   q 
w, lo  cod o pov  see 
boom iusraion on hese wo pages 
 cl   cojcd olo fo 
 od9 , w  od  
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 mb of po o  d of 
 q. Bc  l of  
l m  mk p c X 
 1 + y    o dm  
ol  of  : 26y + 28, 
o bo 73.033. Alo  md  
d fod  w pzz,  pcd 
   ow mmcl 
 o S   m  
b  pp dcb  mp o
m fo d mml S  
o c lc.  w co
d b kow  m pobm 
volv p o po   
pl, wc  d w  po 
 b, bcom v w  
po fom  c.

T vl m pobm   
ooo xmp. W   o
 p low  m o v 
c of n ow oc d o oc 
d  o   ow? W 
 po  b,  k  NP
comp, d o c orm 
fo ov   kow. B w  
po  pcd   co of 
q d pckd o  c
l lc,  pobm  bdl 
. f  cl  of mbn 
po cd  v mb of 
po,  mm p   
m  n f   cld  odd 
mb of po,  p   
m  n + Y  1 see hird and boom 
iusraions on page 20  fl xpc
d   k of p po  
c  b mml S  
wod b q vl.  cod o 
v b mo wo. 

M  p w o d  cck
bod poblm o m fd Rod 
L. Gm,  dd mm
c  Bl Lboo.  lo kd 
m o dc m o  pp  m 
w c qo. To m mz
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m,  d o   o 
v pp w o Grm mf 
d cood  1978 w F R. K. 
C, o of B Lboo. T
ld S T fo Ldd,"  
owd ow o coc mm S
  fo 2bn c  
of po,  w  fo o kd 
of 2bn dd." Ad fom  
pc c, o md o b 
kow bo ow o d mm S
  fo c  w 
 mb of po o c d  
  2. 

T mo Gm d C co
dd  m,  mo  
d m. O d o fo b 
    v b k  
om fo   c, b 
wo cc. C  c 
b lc o  opc, d  
d Grm p v o w  
pp o  po. 

T b   ow o 
w m cckbod oo   
boom of  wo p. Som of 
  v mo  o mm 
oo. cdb, o  p 
fo  od2 q c  b 
povd o b mm. (T   
poof  Poblm 73 of  book 100 
Probems in Eemenary Mahemaics 
b Ho S.) Ev  m
 vl od-3 pe  d
d poof, o  wod d o 
bfoc mod cd o b 
comp. Gm d C m 
bv     mm, b 
  bc of poof  m l 
b oom fo mpovm. 

 wold b  o kow 
w op lm wl ov  q 
lc of od 3 d od 4. f  
do, ow f p  c w op 
m co o d mm ? 
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 ores o conjecure mnma Sener rees an eir lengs for loworer square aces. 
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· W pp w Px  
jod b 81 od   cckbod 
p  dppd o  op o
o d  fd o? W  m 
 S  p  81 
od? f  do w   pobb 
  w b mm? Pp om 
vom d w c o 
 xpm. 

T od6 q c   
m o fom wc  xpc
d oo p. W  wokd o
 fo of  ( of dcoc
d   kow  fo o p 
o) m od6 p hd 
 11 V + 13 o bo 32.053.  
mo f o of m c w  w 
 o  fod b Gm d
C. T  po   
 p   (1 + v/, 
d o  o  of  wok 
 [(1 + V)/ + [11  (1 + ), 
o bo 31.984. I bf 
  kd of p  
pc" of Cowp pp 
  w fo o wo  o 
cmb  dd of q   
c of mm oo. 

f o ook co o w o 
 o qu of od   
pow of 2 (2 4 8 d o o) v 
 md  of X. Gm d 
C v povd  v mo 
   c  c b 
pd b  S  md p 
 of X f d o f    
 q d  od of  q 
  pow of 2. T cv poof 
bd o mmc dco  
 pbd. T q p 
p z   obvo w 
o  q wo od   g 
pow of 2. 

Spc do o ow m o povd 
xmp of  bkow p 

333  

A Stene tee of ength 440.021 . . fo the ode-22 suae attce Is t mnma? 

fo oq c  fo 
wc Gm d C v m 
co  d cojc.  co 
b v  b S   
v fod fo  od22 q 
ee iuraion aboe].  cd  
p bodd b x po o wo 
q wc do o mc  f
m X T xpo p o 

pp   S  of od 10 
d    

+ 6 

o bo 4.625. T o  of  
  ppoxm 440.021. f  
d c o   p 
 m kow. 

938  

T u' un  the checkeroar problem is sown on e order-! square laice 
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