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A Topologica l  Interpetatio n o f  Cognitio n 

Willia m C .  Hoffma n 
2591 W.  Cmo.  Llan o 

Tucson .  A Z 85742-907 4 
wilhof@primenet.co m 

The huma n brai n consist s i n broa d outlin e o f  th e neocortex , 
th e limbi c system ,  an d a  midbrai n core .  Th e neocorte x i s 
connecte d t o th e limbic-midbrai n syste m B  b y m a n y back -
and-fort h projections ,  a  structur e consisten t  wit h Pribram' s 
thre e primar y brai n systems :  th e modality-specifi c  posterio r 
intrinsi c system s P ,  th e projectio n systems ,  an d th e fronta l 
intrinsi c syste m F .  Topologically ,  suc h a  structur e 
constitute s a  fibration,  o r  fibre  bundl e p :  P  / C B ,  consistin g 
of  a  bas e spac e B  an d overlyin g it ,  a  tota l  spac e P  mad e u p 
of  tubula r  neighborhood s tha t  projec t  d o w n t o th e bas e spac e 
B.  Ther e i s als o a  "liftin g m a p "  fro m th e bas e spac e t o th e 
tota l  space .  I n th e perceptua l  application ,  th e liftin g m a p 
consist s o f  afferen t  nerv e signal s transmittin g sensor y 
stimul i  t o Shor t  Te r m M e m o r y ,  whil e th e projectio n map s 
ar e embodie d i n efferen t  an d corticortica l  nerv e flows.  Thi s 
structur e i s consisten t  wit h neuroscientists '  curren t  genera l 
agreemen t  tha t  cortica l  structur e i s  a t  th e sam e tim e 
"topographic "  (e.g. ,  retinotopic) ,  lamina r  (cytoarchitectura l 
layers) ,  an d (micro)columnar .  Th e latte r  hav e bot h a  loca l 
directiona l  ("orientation" )  respons e an d a n area l  one ,  whic h 
togethe r  generat e visua l  contours ,  fo r  example ,  a s "lifts '  o f 
retina l  stimuli . 

Th e posterio r  intrinsi c system s "mediat e invarian t 
propertie s o f  specifi c  sensor y modalities, "  e.g. ,  th e 
psychologica l  constancies ,  shap e memory ,  an d th e Gestal t 
"laws. "  M a n y researcher s i n psycholog y hav e recognize d 
tha t  cognitio n require s continuou s transformatio n (Workin g 
Memory ) ;  som e (Berlyne ,  Cassirer ,  Culbertson ,  Dodwell , 
Hoffman ,  Palmer ,  Piaget ,  Pitt s &  McCulloch ,  Rashevsky , 
Wiener )  hav e furthe r  recognize d tha t  continuou s 
transformatio n group s G  x  P  —» P  ("continuou s symmetry" ) 
ar e require d fo r  suc h invariances .  I n particula r  th e 
invariance s o f  th e psychologica l  constancies :  shape ,  size , 
color ,  motion ,  pitch ,  loudness ,  an d binaura l  localization ,  ar e 
structure d i n thi s way .  I n th e perceptua l  cas e thi s lead s t o 
th e L T G / N P ("continuou s transformatio n group s consU-aine d 
by neuropsychology" )  theory .  Th e grou p G' s action ,  whic h 
"drag s th e flow"  alon g th e path-curve s o r  "orbits "  (e.g. , 
visua l  contours )  o f  th e perceptua l  field  vi a th e loca l  actio n o f 
th e group' s Li e derivatives ,  correspond s t o 
proprioceptor/telecepto r  inputs .  Th e resul t  i s a n "orbifold " 
made u p o f  visua l  contour s representin g suc h orbits .  Th e 
Li e derivative s hav e th e prope r  loca l  morpholog y t o b e 
embodie d i n th e stellat e an d pyramida l  cell s o f  isocortex . 
Als o appearin g i s a  cotangen t  functo r  T *  generatin g a  loca l 
orientatio n respons e simila r  t o tha t  o f  cortica l 
microcolumns . 

Cognitio n consist s o f  tw o primar y entities :  percept s an d 
concepts .  Percept s represen t  th e outcom e o f  attentio n 
(efferen t  blocking )  upo n perception .  Concept s consis t  o f  th e 
semioti c aspect s o f  percepts ,  procedura l  an d declarativ e 
memory,  an d rationa l  thought ,  an d ar e colore d b y emotion s 
imparte d b y th e limbi c system .  T h e fronta l  intrinsi c syste m 
processe s complicate d sequence s o f  action s o r  train s o f 
though t  tha t  ar e consonan t  wit h limbi c syste m processin g t o 
minimiz e cognitiv e dissonance .  Suc h processin g ha s th e 
characte r  o f  th e symmetri c differenc e operatio n -  "on e o r  th e 
othe r  bu t  no t  bot h together "  -  plu s it s complement ,  i n th e 
familia r  paradig m o f  difference s (discrimination s an d 
classifications )  an d similaritie s (commonalities )  an d context . 
Thi s structur e i s isomorphi c t o th e categor y o f  simplicia l 

objects ,  whos e organizatio n i s  lik e tha t  o f  informatio n 
processin g psychology .  I t  the n follow s tha t  Riegel' s 
dialectica l  psycholog y an d informatio n processin g 
psycholog y are ,  a t  leas t  fo r  paire d comparisons ,  isomorphic . 
Th e fibre  bundle s o f  th e posterio r  intrinsi c system s 

constitut e a  (mathematical )  category ,  whic h i s  mappe d 
functoriall y  int o fibrations  i n th e sens e o f  K a n i n th e 
categor y o f  simplicia l  object s characteristi c o f  th e fronta l 
intrinsi c systems . 
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