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F r act als  ar e  co n t e m p o r ar y  g e o m e t r i c n o t i o n s  w i t h i n  Ch ao s  t h e o r y  t h at  ar e  acce s s i b le  t o  

s t ud e n t s  at  alm o s t  an y  le v e l an d  can  b e  us e d  t o  g e n e r at e  i n t e r e s t  an d  e n t h us i as m  am o n g  s t ud e n t s  

o f  all ag e s .   O n e  o f  t h e  m o s t  f am i li ar  f r act als  i s  t h e  S i e r p i n s k i  T r i an g le .   I  w i ll d e s cr i b e  h o w  t h i s  

t r i an g le  can  b e  g e n e r at e d ,  an d  I  w i ll d e m o n s t r at e  t h i s  o n  t h e  T I -8 3  P lus  S E .   T h e  r e s ult i n g  f i g ur e  

co n s i s t s  o f  an  i n f i n i t e ly  r e p e at i n g ,  s e lf -s i m i lar  p at t e r n  o f  t h r e e  s m alle r  t r i an g le s  f o r m i n g  t h e  lar g e r  

o n e .   T h e  ‘ co m p r e s s i o n  r at i o ’  ( t h e  s i z e  o f  t h e  s m alle r  t r i an g le s  as  co m p ar e d  t o  t h e  lar g e r  o n e )  f o r  

t h i s  S i e r p i n s k i  T r i an g le  i s  o n e  h alf .    

S i m i lar  p r o ce s s e s  can  b e  us e d  w i t h  s i x  p o i n t s  an d  a co m p r e s s i o n  r at i o  o f  o n e  t h i r d  t o  

g e n e r at e  a S i e r p i n s k i  H e x ag o n  o r  f i v e  p o i n t s  an d  a co m p r e s s i o n  r at i o  o f  t h r e e  e i g h t s  t o  g e n e r at e  a 

S i e r p i n s k i  P e n t ag o n .   O t h e r  i n t e r e s t i n g  i m ag e s  can  b e  f o r m e d  b y  us i n g  v ar i o us  r o t at i o n s  o f  t h e  

p o i n t s  ab o ut  t h e  v e r t i ce s .   E x am p le s  o f  t h e s e  t y p e s  o f  f r act als  w i ll als o  b e  d e m o n s t r at e d  w i t h  t h e  

calculat o r .  

F i n ally  I  w i ll r e f e r e n ce  a w e b s i t e  d e s i g n e d  b y  R o b e r t  D e v an e y  as  p ar t  o f  t h e  D y n am i cal 

S y s t e m s  an d  T e ch n o lo g y  p r o j e ct  at  B o s t o n  U n i v e r s i t y .   T h i s  s i t e  can  p r o d uce  f r act als  i n  co lo r  

w i t h  a g r e at  d e al o f  s p e e d  an d  f le x i b i li t y .  
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F r act als  f or  t h e  Clas s r oom  on  Calculat or s  an d  Com p ut e r s   

 

  I n t r od uct i on  

M os t  of  t h e  m at h e m at i cs  t h at  w e  t e ach  our  s t ud e n t s  t h r oug h out  h i g h  s ch ool an d  e v e n  i n  

colle g e  i s  h un d r e d s ,  i f  n ot  t h ous an d s  of  y e ar s  old .   I s  i t  an y  w on d e r  t h at  m an y  of  our  s t ud e n t s  

con s i d e r  m at h e m at i cs  t o b e  s t ale  an d  b or i n g ?   W h y  ar e  w e  s ur p r i s e d  w h e n  t h e y  ar e  n ot  i n t e r e s t e d  

i n  a s ub j e ct  t h at  w e  f i n d  s o f as ci n at i n g  an d  w h e n  t h e y  d on ’ t  s e e  i t s  r e le v an ce  t o t h e i r  m od e r n  d ay  

li v e s ?    

I n  p ar t i cular ,  I  w ould  li k e  t o con s i d e r  t h e  f i e ld  of  g e om e t r y .   A ll of  t h e  g e om e t r y  t h at  w e  

t e ach  i n  h i g h  s ch ool i s  con t ai n e d  i n  E ucli d ’ s  ‘ E le m e n t s ’ ,  w h i ch  w as  w r i t t e n  ov e r  2 0 0 0  y e ar s  ag o.   

I  t e ach  a cour s e  i n  g e om e t r y  t o our  e le m e n t ar y  e d ucat i on  m aj or s  t h at  con s i s t s   m ai n ly  of  

g e om e t r i c con t e n t  ap p r op r i at e  f or  g r ad e s  K  - 4 .   W e  t e ach  t h i s  cour s e  i n  t h e  m an n e r  

r e com m e n d e d  b y  t h e  ‘ S t an d ar d s ’  ( N CT M ,  2 0 0 0 )  w i t h  m an y  h an d s -on  act i v i t i e s  an d  p r oj e ct s  

d e s i g n e d  t o e n cour ag e  t h e  s t ud e n t s  t o b e com e  act i v e  le ar n e r s .   I n  m y  e f f or t s  t o m ak e  t h i s  cour s e  

i n t e r e s t i n g  an d  r e le v an t  t o t h e i r  li v e s ,  I  h av e  i n cor p or at e d  s om e  of  m at h e m at i cal i d e as  d e v e lop e d  

i n  t h e  f i e ld  of  Ch aos .  

F r act als  

Ch aos  t h e or y  p r e s e n t s  us  w i t h  s om e  e x ci t i n g ,  con t e m p or ar y  m at h e m at i cs  t h at  can  b e  us e d  

t o cap t ur e  t h e  at t e n t i on  of  an d  e v e n  d e v e lop  e n t h us i as m  i n  s t ud e n t s  of  all ag e s .   W i t h i n  Ch aos  

t h e or y ,  f r act als  ar e  m od e r n  g e om e t r i c n ot i on s  t h at  ar e  acce s s i b le  t o s t ud e n t s  at  alm os t  an y  le v e l.   

S t ud e n t s  can  cr e at e  t h e i r  ow n  f r act als  w i t h  v ar i ous  t y p e s  of  clas s r oom  act i v i t i e s ,  an d  t h e y  can  

g e n e r at e  t h e m  on  t h e i r  com p ut e r s  an d  calculat or s .   M an y  s t ud e n t s  b e com e  s o f as ci n at e d  w i t h  



 Calculat o r  F r act als      4 
 
t h e s e  p at t e r n s  t h at  t h e y  d e v e lo p  p r o j e ct s  an d  e n t e r  s ci e n ce  f ai r  co m p e t i t i o n s  b as e d  o n  t h e s e  

n o t i o n s .  

O n e  o f  t h e  m o s t  f am i li ar  f r act als  i s  t h e  S i e r p i n s k i  t r i an g le .   T h i s  t r i an g le  can  b e  g e n e r at e d  

as  f o llo w s .   B e g i n  w i t h  t h r e e  p o i n t s  i n  t h e  Car t e s i an  P lan e  an d  ch o o s e  an y  p o i n t  w i t h i n  t h e  t r i an g le  

f o r m e d  b y  t h e s e  v e r t i ce s  as  a s t ar t i n g  p o i n t  o r  s e e d .   R an d o m ly  s e le ct  an y  o f  t h e  t h r e e  o r i g i n al 

v e r t i ce s  an d  m o v e  h alf w ay  t o w ar d  t h at  v e r t e x .   M ar k  t h i s  p o i n t  an d  t h e n  r e p e at  t h i s  p r o ce s s  us i n g  

t h i s  las t  p o i n t  as  t h e  n e w  s e e d .   O f  co ur s e  t h i s  i s  a g e n ui n e ly  r an d o m  p r o ce s s  an d  t h e  s e q ue n ce  o f  

p o i n t s  g e n e r at e d  i s  d i f f e r e n t  e ach  t i m e ;  y e t  t h e  r e s ult i n g  f i g ur e  i s  alw ay s  t h e  s am e ,  S i e r p i n s k i ’ s  

t r i an g le .    

S i e r p i n s k i ’ s  t r i an g le  can  b e  us e  t o  i llus t r at e  m an y  g e o m e t r i c i d e as ,  s uch  as  li n e ar  m e as ur e ,  

ar e a,  p e r i m e t e r ,  e t c.   I n  g e n e r al,  t h e  f i g ur e  co n s i s t s  o f  an  i n f i n i t e ly  r e p e at i n g ,  s e lf -s i m i lar  p at t e r n  o f  

t h r e e  s m alle r  t r i an g le s  t h at  f o r m  t h e  lar g e r  o n e .   E ach  o f  t h e  s m alle r  t r i an g le s  i s  o n e  h alf  t h e  s i z e  

o f  t h e  o r i g i n al t r i an g le  i n  t e r m s  o f  li n e ar  d i m e n s i o n s .  T h i s  i s  a r e s ult  o f   m o v i n g   o n e  h alf  o f  t h e  

d i s t an ce  t o  t h e  v e r t i ce s  e ach  t i m e ,  a f act  t h at  w e  w i ll r e f e r  t o  as  a ‘ co m p r e s s i o n  r at i o ’  o f  o n e  h alf .   

I  us ually  d e m o n s t r at e  S i e r p i n s k i ’ s  t r i an g le  t o  t h e  s t ud e n t s  i n  m y  G e o m e t r y   f o r  E le m e n t ar y  

E d ucat i o n  M aj o r s  clas s  b y  us i n g  a p r o g r am  o n  a T I -8 3  calculat o r  w i t h  an  o v e r h e ad  v i e w  s cr e e n  

( s e e  A p p e n d i x e s  A  an d  B ) .   T h e  s t ud e n t s  ar e  g e n e r ally  v e r y  i m p r e s s e d  b y  t h i s  f r act al i m ag e .   T h e y  

ar e  am az e d  b y  t h i s  d e m o n s t r at i o n  o f  p r e d i ct ab i li t y  am o n g  r an d o m n e s s  w h i ch  i s  at  t h e  h e ar t  o f  

Ch ao s  t h e o r y .  

T h e r e  ar e  o t h e r  e x am p le s  o f  f r act al i m ag e s  t h at  can  b e  g e n e r at e d  i n  a s i m i lar  m an n e r .   F o r  

e x am p le ,  t h e  t r i an g le  p r o g r am  can  b e  m o d i f i e d  t o  p r o d uce  w h at  co uld  b e  calle d  S i e r p i n s k i ’ s  

p e n t ag o n  o r  S i e r p i n s k i ’ s  h e x ag o n .   T h e  h e x ag o n  r e s ult s  f r o m  ch o o s i n g  s i x  p o i n t s  as  t h e  o r i g i n al 
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v e r t i ce s ,  p i ck i n g  an  ar b i t r ar y  s t ar t i n g  p o i n t  ( o r  s e e d ) ,  an d  m o v i n g  t w o  t h i r d s  o f  t h e  d i s t an ce  

t o w ar d  a r an d o m ly  ch o s e n  v e r t e x .   T h i s  g i v e s  a co m p r e s s i o n  r at i o  o f  o n e  t h i r d ,  t h at  i s ,  t h e  

d i s t an ce  f r o m  t h e  m o v i n g  p o i n t  t o  t h e  v e r t e x  i s  co m p r e s s e d  b y  a f act o r  o f  t h r e e .   T h e  r e s ult i n g  

f r act al co n s i s t s  o f  s i x  s e lf -s i m i lar  h e x ag o n s  e ach  o f  w h i ch  i s  o n e  t h i r d  t h e  s i z e  o f  t h e  o r i g i n al.   T h e  

S i e r p i n s k i  p e n t ag o n  r e s ult s  f r o m  an  i n i t i al f i v e  p o i n t s  an d  i t e r at i o n s  p e r f o r m e d  w i t h  a co m p r e s s i o n  

r at i o  o f  t h r e e  e i g h t s .   T h i s  p r o ce s s  p r o d uce s  f i v e  s e lf -s i m i lar  p e n t ag o n s  e ach  o f  w h i ch  i s  t h r e e  

e i g h t s  t h e  s i z e  o f  t h e  o r i g i n al ( D e v an e y ,  1 9 9 5) .  

I  d e m o n s t r at e  t h e s e  f r act als  w i t h  T I -8 3  p r o g r am s  ( s e e  A p p e n d i x  A  an d  B ) ,  b ut  t h e s e  ar e  

n e ce s s ar i ly  m o r e  co m p li cat e d .   T h us  t h e y  t ak e  lo n g e r  t o  p r o d uce  t h e  f r act als  an d  t h e  r e s o lut i o n  

av ai lab le  o n  t h e  T I -8 3  d o e s  n o t  p r o d uce  i m ag e s  o f  as  f i n e  a q uali t y  as  i t  d o e s  f o r  t h e  t r i an g le .   I  

m i g h t  m e n t i o n  h e r e  t h at  t h e s e  m i n o r  d r aw b ack s  d o  n o t  s e e m  t o  b o t h e r  t h e  s t ud e n t s  i n  an y  w ay .  

T h e r e  ar e  m an y  m o r e  i n t e r e s t i n g  g e o m e t r i c p at t e r n s  t h at  can  b e  cr e at e d  b y  i n t r o d uci n g  

r o t at i o n s  i n t o  t h e  p r e v i o us ly  d e s cr i b e d  p r o ce s s e s .   F o r  e x am p le  s up p o s e  t h at  w e  co n s i d e r  t h e  b as i c 

S i e r p i n s k i  t r i an g le  b ut  i n t r o d uce  a r o t at i o n  i n t o  t h e  p r o ce s s .   L e t ’ s  s e le ct  t h e  t o p  v e r t e x  an d  r o t at e  

an y  p o i n t  t h at  i s  m o v e d  t o w ar d  t h at  v e r t e x  1 8 0 °  ab o ut  t h at  v e r t e x .   A n y  p o i n t  t h at  i s  m o v e d  t o  

o n e  o f  t h e  b o t t o m  v e r t i ce s  w i ll b e  d o n e  i n  t h e  us ual m an n e r .   T h i s  p r o d uce s  a f r act al t r i an g le  t h at  

i s  s i m i lar  t o  b ut  d i f f e r e n t  f r o m  t h e  o r i g i n al S i e r p i n s k i ’ s  t r i an g le .   I n  t h i s  cas e  t h e  t o p  s e lf -s i m i lar  

co p y  i s  t ur n e d  up s i d e  d o w n .   I  als o  d e m o n s t r at e  t h i s  t r i an g le  o n  t h e  calculat o r  ( s e e  A p p e n d i x e s  A  

an d  B ) .  

O f  co ur s e  t h e  s e le ct i o n  o f  t h e  t o p  v e r t e x  i n  t h e  p r e v i o us  e x am p le  w as  co m p le t e  ar b i t r ar y  

as  w as  t h e  ch o i ce  o f  1 8 0 °  f o r  t h e  am o un t  o f  t h e  r o t at i o n .   I n  f act  w e  co uld  p i ck  an y  v e r t e x ,  o r  

co m b i n at i o n  o f  v e r t i ce s ,  an d  ch o o s e  an y  s i z e  an g le ( s )  f o r  t h e  r o t at i o n .   T h e  r o t at i o n s  co uld  e v e n  
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b e  d i f f e r e n t  s i z e s  an d  d i r e ct i o n s  f o r  t h e  d i f f e r e n t  v e r t i ce s .   I n  t h i s  m an n e r  i t  i s  p o s s i b le  t o  cr e at e  

m an y  d i f f e r e n t  f r act al i m ag e s  f r o m  j us t  a f e w  b as i c g e o m e t r i c s h ap e s  ( e . g . ,  I  h av e  us e d  o n ly  t h e  

t r i an g le ,  p e n t ag o n ,  an d  h e x ag o n  h e r e ) .  

Co n clus i o n  

T h e r e  ar e  m an y  ad v an t ag e s  t o  us i n g  a g r ap h i n g  calculat o r  s uch  as  t h e  T I -8 3  t o  e x p lo r e  

t h e s e  i m ag e s  i n  a m at h e m at i cs  clas s r o o m .    I n  g e n e r al r e s e ar ch  ( O ’ Callag h an ,  2 0 0 2 )  s h o w s  t h at  

t h e  us e  o f  t e ch n o lo g y  can  e n h an ce  s t ud e n t s ’  un d e r s t an d i n g  o f  m at h e m at i cal co n ce p t s .   I n  t h i s  cas e  

t h e r e  ar e  m an y  w ay s  t o  us e  t h i s  p r o ce s s  an d  t h e s e  i m ag e s  t o  h e lp  s t ud e n t s  t o  i m p r o v e  t h e r e  

s p aci al v i s uali z at i o n  s k i lls  as  w e ll as  t h e i r  o v e r all un d e r s t an d i n g  o f  g e o m e t r y  an d  m at h e m at i cs .   

T h e  calculat o r  i s  m o b i le  an d  r e lat i v e ly  i n e x p e n s i v e ;  s o  t h at  all s t ud e n t s  can  h av e  o n e  an d  can  us e  

t h e i r  i m ag i n at i o n  an d  cr e at i v i t y  t o  e x p lo r e  v ar i o us  p o s s i b i li t i e s  w i t h  t h i s  p at t e r n s .  

T h e r e  ar e  als o  s o m e  d r aw b ack s  h o w e v e r .   T h e  calculat o r s  ar e  r e lat i v e ly  s lo w  i n  cr e at i n g  

t h e  f r act als  ( alt h o ug h  I  li k e  t h i s  f e at ur e  b e caus e  i t  i s  v e r y  i n t e r e s t i n g  t o  w at ch  t h e  s t ud e n t s  t r y  t o  

d e t e r m i n e  t h e  p at t e r n  as  i t  g r ad ually  t ak e s  s h ap e  o n  t h e  s cr e e n ) .   T h e  n e w  T I -8 3  P lus  S E  i s  ab o ut  

t h r e e  t i m e s  as  f as t  as  t h e  o r i g i n al T I -8 3  an d  h as  i m p r o v e d  t h i s  s i t uat i o n  co n s i d e r ab ly .   T h e  

r e s o lut i o n  o n  t h e  calculat o r  s cr e e n  i s  li m i t e d ,  an d  t h i s  d e t r act s  s o m e w h at  f r o m  t h e  clar i t y  o f  t h e  

i m ag e s .   F i n ally  t h e  T I -8 3  d o e s  n o t  allo w  f o r  t h e  us e  o f  co lo r  t h at  can  m ak e  t h e  f r act als  m uch  

m o r e  at t r act i v e  an d  i n t e r e s t i n g .  

A ll o f  t h e s e  d r aw b ack s  ar e  m i n o r  an d  p r e s e n t  n o  o b s t acle s  t o  t h e  us e  o f  t h e s e  f r act als  t o  
ai d  t h e  t e ach i n g  an d  le ar n i n g  o f  m at h e m at i cs .   H o w e v e r  t h e r e  i s  a w e b s i t e  t h at  e li m i n at e s  all o f  
t h e s e  un f av o r ab le  ch ar act e r i s t i cs .  T h e  s i t e  ( h t t p : / / m at h . b u. e d u/ / D Y S Y S / d y s y s . h t m l)  w as  d e s i g n e d  
b y  R o b e r t  D e v an e y  as  p ar t  o f  t h e  D y n am i cal S y s t e m s  an d  T e ch n o lo g y  p r o j e ct  at  B o s t o n  
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U n i v e r s i t y .   T h i s  s i t e  h as  m an y  f as ci n at i n g  f e at ur e s ,  b ut  t h e  act i v i t y  t h at  r e f e r s  m o s t  clo s e ly  t o  t h e  
i d e as  p r e s e n t e d  i n  t h i s  p ap e r  i s  calle d  ‘ F r act ali n a’  ( s e e  A p p e n d i x  C) .   T h i s  ap p le t  allo w s  t h e  us e r  
t o  ch o o s e  t h e  n um b e r  o f  v e r t i ce s ,  lo cat e  t h e m  an y w h e r e  i n  t h e  p lan e ,  an d  d e f i n e  t h e  co m p r e s s i o n  
r at i o s  an d  r o t at i o n s  f o r  e ach  v e r t e x .   I t  t h e n  d i s p lay s  t h e  r e s ult i n g  f r act al alm o s t  i n s t an t ly  i n  t h e  
co lo r s  ch o s e n  b y  t h e  us e r .  

R e f e r e n ce s  
D e v an e y ,  R .  L .  ( 1 9 9 5 ,  J un e ) .  E x p lo r at i o n s  i n  t h e  Ch ao s  Club .  FOCUS: The Newsletter of the 

M a them a ti c a l Soc i ety  of A m eri c a ,  1 5 ( 3 ) ,  8 -9 .  
O ’ Callag h an ,  B . R .  ( 2 0 0 2 ) .  S t ud e n t s ’  co n ce p t ual K n o w le d g e  o f  F un ct i o n s .  I n  J .  S o w d e r  &  B .  

S ch ap p e lle  ( E d s . ) ,  L esson s L ea rn ed  from  R esea rc h ( p p  2 0 7 -2 0 8 ) .   R e s t o n ,  V a. :  N CT M .  
N at i o n al Co un ci l o f  T e ach e r s  o f  M at h e m at i cs .  ( 2 0 0 0 ) .  P ri n c i p les a n d  Sta n d a rd s for Sc hool 

M a them a ti c s .  R e s t o n ,  V a. :  N CT M .  
T e x as  I n s t r um e n t s .  ( 1 9 9 3 ) .  TI -8 2  G ra p hi c s Ca lc u la tor G u i d eb ook  ( p  1 4 -8 ) .  D allas ,  T X .  
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A p p e n d i x  A  
P r o g r a m  S i e r p i n s  ( T I ,  1 9 9 3 )  
( T h i s  p r o g r a m  g e n e r a t e s  
S i e r p i n s k i ’ s  t r i a n g l e )  
F n O f f  : Clr D r aw  
P lo t s O f f   
A x e s O f f  
0→Xm i n : 1 →Xm ax  
0→Ym i n : 1 →Ym ax  
r an d →X: r an d →Y 
F o r ( K , 1 , 3 000)  
r an d →N 
I f  N≤1 / 3  
T h e n  
. 5 X→X 
. 5 Y→Y 
E n d  
I f  1 / 3 < N an d  N≤2 / 3  
T h e n  
. 5 ( . 5 + X) →X 
. 5 ( 1 + Y) →Y 
E n d  
I f  2 / 3 < N 
T h e n  
. 5 ( 1 + X) →X 
. 5 Y→Y 
E n d  
P t -O n ( X, Y)  
E n d  
S t o r e P i c 3  

P r o g r a m  S i e r p i n 1  
( T h i s  p r o g r a m  g e n e r a t e s  
S i e r p i n s k i ’ s  t r i a n g l e  w i t h  1 8 0° 
r o t a t i o n  a b o u t  t h e  t o p  v e r t e x )  
F n O f f  : C l r D r a w  
P l o t s O f f   
A x e s O f f  
0→Xm i n : 1 →Xm a x  
0→Ym i n : 1 . 5 →Ym a x  
r a n d →X: r a n d →Y 
F o r ( K , 1 , 3 000)  
r a n d →N 
I f  N≤1 / 3  
T h e n  
. 5 X→X 
. 5 Y→Y 
E n d  
I f  1 / 3 < N a n d  N≤2 / 3  
T h e n  
. 5 ( . 5 + X) →X 
. 5 ( 1 + Y) →Y 
-Y+ 2 →Y 
-X+ 1 →X 
E n d  
I f  2 / 3 < N 
T h e n  
. 5 ( 1 + X) →X 
. 5 Y→Y 
E n d  
P t -O n ( X, Y)  
E n d  
S t o r e P i c  4  
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P r o g r a m  S i e r p e n  
( T h i s  p r o g r a m  g e n e r a t e s  
S i e r p i n s k i ’ s  p e n t a g o n )  
F n O ff : C l r D r a w  
P l o t s O ff : A x e s O ff 
0  → X m i n : 3 . 5  → X m a x  
0  →Ym i n : 3 . 5  →Ym a x  
r a n d  → X : r a n d  →Y 
F o r ( K , 1 , 3 0 0 0 )  
r a n d  →N 
I f N≤1 / 5  
T h e n  
5 / 8 ( . 6 -X ) + X  → X : 3 / 8 Y →Y 
E n d  
I f 1 / 5 < N a n d  N≤2 / 5  
T h e n  
5 / 8 ( 2 . 6 -X ) + X  → X : 3 / 8 Y →Y 
E n d  
I f 2 / 5 < N a n d  N≤3 / 5  
T h e n  
5 / 8 ( 3 . 2 -X ) + X  → X : 5 / 8 ( 1 . 9 -Y) + Y →Y 
E n d  
I f 3 / 5 < N a n d  N≤4 / 5  
T h e n  
5 / 8 ( 1 . 6 -X ) + X  → X : 5 / 8 ( 3 . 2 -Y) + Y →Y 
E n d  
I f N> 4 / 5  
T h e n  
3 / 8 X  → X : 5 / 8 ( 1 . 9 -Y) + Y →Y 
E n d  
P t -O n ( X , Y)  
E n d  
S t o r e P i c  5  

P r o g r a m  S i e r p h e x  
( T h i s  p r o g r a m  g e n e r a t e s  
S i e r p i n s k i ’ s  h e x a g o n )  
F n O ff : C l r D r a w  
P l o t s O ff : A x e s O ff 
0  → X m i n : 4  → X m a x  
0  →Ym i n : 4  →Ym a x  
r a n d  → X : r a n d  →Y 
F o r ( K , 1 , 3 0 0 0 )  
r a n d  →N 
I f N≤1 / 6  
T h e n  
2 / 3 ( 1 -X ) + X  → X : 1 / 3 Y →Y 
E n d  
I f 1 / 6 < N a n d  N≤1 / 3  
T h e n  
2 / 3 ( 3 -X ) + X  → X : 1 / 3 Y →Y 
E n d  
I f 1 / 3 < N a n d  N≤1 / 2  
T h e n  
2 / 3 ( 4 -X ) + X  → X : 2 / 3 ( 2 -Y) + Y →Y 
E n d  
I f 1 / 2 < N a n d  N≤2 / 3  
T h e n  
2 / 3 ( 3 -X ) + X  → X : 2 / 3 ( 4 -Y) + Y →Y 
E n d  
I f 2 / 3 < N a n d  N≤5 / 6  
T h e n  
2 / 3 ( 1 -X ) + X  → X : 2 / 3 ( 4 -Y) + Y →Y 
E n d  
I f N> 5 / 6  
T h e n  
1 / 3 X  → X : 2 / 3 ( 2 -Y) + Y →Y 
E n d  
P t -O n ( X , Y)  
E n d  
S t o r e P i c  6  
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A p p e n d i x  B  
 
 

 
 

 
 

 
 
 
 
 

 
F i g ur e  1 .   S i e r p i n s k i ’ s  T r i an g le .    F i g ur e  2 .   S i e r p i n s k i ’ s  T r i an g le  w i t h  a 1 8 0 °  

     R o t at i o n  ab o ut  t h e  t o p  v e r t e x .  
 
 

 
 
 
 
 
 
 
 
 
 

F i g ur e  3 .   S i e r p i n s k i ’ s  P e n t ag o n .    F i g ur e  4 .   S i e r p i n s k i ’ s  H e x ag o n .  
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B i o g r ap h i cal S k e t ch  
 

B r i an  R .  O ’ Callag h an  i s  an  as s o ci at e  p r o f e s s o r  o f  m at h e m at i cs  at  S o ut h e as t e r n  L o ui s i an a 
U n i v e r s i t y .   H i s  p r i m ar y  i n t e r e s t s  i n clud e  t h e  us e  o f  t e ch n o lo g y  i n  t e ach i n g  m at h e m at i cs  an d  
s t ud e n t s ’  un d e r s t an d i n g  o f  m at h e m at i cal co n ce p t s .   H e  w o r k s  w i t h  p r e -s e r v i ce  t e ach e r s  at  t h e  
e le m e n t ar y ,  m i d d le  an d  s e co n d ar y  le v e ls .   H e  r e ce i v e d  h i s  P h . D .  i n  m at h e m at i cs  e d ucat i o n  at  
L o ui s i an a S t at e  U n i v e r s i t y  i n  1 9 9 4 .  
 


