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Fictiona l  Narrativ e Comprehension : 
Structurin g th e Deicti c Cente r 

Erwin M. Segal 
Cente r  fo r  Cognitiv e Scienc e an d 

Departmen t  o f  Psycholog y 
SUNY,  Universit y a t  Buffal o 

Abstrac t 

An analysis of the structure of sentences found in fictional text, 
and th e interpretatio n tha t  on e give s t o the m ha s le d t o th e proposa l 
tha t  al l  fictiona l  tex t  i s  writte n fro m a  perspectiv e withi n th e 
fictiona l  worl d of  th e story .  I n a  lik e manner ,  reader s rea d th e stor y 
fro m a  simila r  perspective .  Th e author  "pretends "  tha t  h e i s i n th e 
stor y b y locatin g a n imag e of  hersel f  somewher e withi n th e space-tim e o f 
th e stor y (eve n a t  time s withi n character s o f  th e story )  an d create s th e 
sentence s fro m tha t  vantagepoint .  Th e stor y an d it s sentence s mus t 
contai n cue s s o tha t  reader s ca n us e th e tex t  t o discove r  th e 
perspectiva l  source s of  th e sentences .  The y ca n the n preten d tha t  the y 
ar e "in "  th e stor y an d ca n rea d i t  fro m thos e perspectives .  Th e 
perspectiv e fro m whic h th e sentence s ar e rea d i s calle d th e "Deicti c 
Center. "  Thi s proposa l  i s  associate d wit h ongoin g researc h t o implemen t 
a cognitiv e mode l  whic h read s fictiona l  tex t  accordin g t o thes e 
principles . 

Over  th e pas t  severa l  year s I  an d my colleague s i n th e Narrativ e 
Comprehensio n Researc h Grou p a t  th e Universit y a t  Buffal o (SUNY )  hav e 
bee n studyin g narrativ e tex t  usin g a  theoretica l  fram e tha t  w e no w cal l 
th e Deicti c Shif t  Theor y (Brude r  e t  al. ,  1986 ;  Rapapor t  e t  al. ,  1989 ; 
Galbraith ,  1989 )  Thi s mode l  assume s tha t  a  reader  comprehend s man y of 
th e sentence s i n a  fictiona l  narrativ e b y shiftin g a n imag e of  himsel f 
t o location s i n th e stor y world .  Thes e locations ,  serv e a s th e sourc e 
point s fo r  th e interpretatio n of  th e sentence s of  th e text.  Th e reader 
use s specifi c  linguisti c device s foun d i n th e tex t  t o contro l  shiftin g 
fro m on e sourc e poin t  t o another . 

In this paper I use logical argument and linguistic examples to 
suppor t  th e Deicti c Shif t  Theory .  I  star t  b y introducin g th e deicti c 
natur e of  tens e i n conversatio n an d the n I  attemp t  sho w ho w i t  ha s bee n 
applie d t o fictiona l  text.  Th e Deicti c Shif t  Theor y i s the n presente d a s 
an attemp t  t o resolv e th e difficultie s identified . 

Contextualization. Fillmore (1981) showed that certain text requires a 
particula r  contextua l  fram e i n orde r  fo r  i t  t o b e uttere d an d understoo d 
i n a  conventiona l  manner .  Thi s exampl e h e use d fro m Hemingway' s "Th e 
Killers "  i s bes t  understoo d b y readin g i t  fro m a  perspectiv e insid e 
Henry' s lunchroom . 

(1) "The door of Henry's lunchroom opened and two men came in." 

526 



Fillmor e states : 

It seems to me that the discourse grammarian's most important task 
i s tha t  o f  characterizing ,  o n th e basi s o f  th e linguisti c materia l 
containe d i n th e discours e unde r  examination ,  th e se t  of  world s i n 
whic h th e discours e coul d pla y a  role ,  togethe r  wit h th e se t  o f 
possibl e world s compatibl e wit h th e messag e conten t  of  th e 
discourse.(1981 ,  p .  149 ) 

This analytic process he calls "contextualization." Fillmore shows 
tha t  certai n tex t  i s  meaningfull y uttere d onl y i n certai n situations .  I f 
our  goa l  i s  th e representatio n o f  th e proces s o f  comprehension ,  w e nee d 
t o incorporat e th e ide a o f  contextualizatio n i n ou r  models ;  tha t  is ,  w e 
need t o articulat e a  mechanis m whic h generate s an d modifie s th e 
contextua l  fram e a s th e sentence s ar e bein g comprehended . 

The Deictic Shift Theory is based on a generalized application of 
th e principl e tha t  certai n term s ar e "toke n reflexive "  (Reichenbach , 
1947 )  an d thu s comprehensio n i s constraine d b y th e situatio n (Barwis e & 
Perr y 1983) .  Mos t  obviously ,  certai n word s suc h a s here ,  now ,  today , 
this ,  I ,  you ,  ago ,  etc .  ar e reference d a s a  functio n o f  th e specifi c 
tim e an d plac e o f  th e utteranc e rathe r  tha n simpl y a s a  functio n of 
thei r  meaning .  Obviousl y deicti c term s pla y a n importan t  rol e i n 
everyda y discourse .  The y pla y a n importan t  rol e i n ho w w e us e ou r 
languag e t o tal k o f  th e object s an d event s aroun d us . 

Tense. Reichenbach (1947) included verb tense in his class of deictic 
terms .  Man y sentence s ar e t o b e understoo d a s applyin g t o a  particula r 
even t  whic h occur s a t  a  particula r  plac e a t  a  particular  time .  Th e tim e 
of  th e even t  i s usuall y identifie d i n relatio n t o th e ac t  o f  utteranc e 
rathe r  tha n b y som e contex t  independen t  description .  I n mos t  discourse , 
i f  a n even t  precede s th e utteranc e whic h describe s it,  i t  woul d b e 
describe d i n a  pas t  tense .  I f  th e tim e o f  th e even t  i s simultaneou s wit h 
th e tim e of  it s  descriptio n i t  woul d b e describe d i n a  presen t  tense .  I f 
th e descriptio n i s o f  a  predicte d o r  expecte d even t  a  futur e tens e woul d 
be used . 

Reichenbach's (1947) explanation of different tenses was in terms 
of  thre e variabl e point s o r  range s o n a  tim e lin e whic h passe s throug h 
th e tim e a t  whic h th e utteranc e i s made .  Thes e points  ar e speec h time , 
referenc e time ,  an d even t  time ,  S ,  E ,  an d R ,  respectively .  Differen t 
tense s ar e use d dependen t  upo n th e orde r  o n th e tim e lin e of  thes e thre e 
points .  Conside r  th e even t  E  <Joh n eat> .  I f  hi s eatin g too k plac e befor e 
R,  som e othe r  tim e o f  significanc e whic h als o ha s alread y take n place , 
and I  a m expressin g thi s fac t  now ,  S .  Th e sentenc e uttere d woul d b e i n 
th e pas t  perfect ,  (2 )  Joh n ha d eaten ,  an d th e relevan t  time s coul d b e 
diagramme d thi s wa y 

(2) --| I I >t past perfect 
E R  S 

The horizontal line represents the passage of time, the vertical bars 
represen t  th e point s o n th e lin e tha t  th e tre e event s tak e place .  Th e 
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bar  abov e th e S  represent s a n imag e of  me o n th e tim e line ,  whe n I  a m 
speakin g th e sentenc e Joh n ha s eaten .  Reichenbac h propose d tha t  thes e 
thre e factor s wer e al l  involve d i n al l  tenses .  I f  th e simpl e pas t  wer e 
used ,  (3 )  Joh n ate ,  th e relevan t  referenc e tim e i s th e sam e a s th e even t 
time . 

(3) --| I > t simple past 
E. R S 

The present perfect, (4) John has eaten, differs from the past in that 
referenc e tim e i s th e sam e a s speec h time . 

(4) --| I > t present perfect 
E R. S 

Other basic tenses, present, (5) John eats, future, (6) John shall eat. 
and futur e perfec t  (7 )  Joh n shal l  hav e eaten ,  ar e als o define d b y th e 
thre e point s o n th e tim e line , 

(5) --I---> t present (6) --| |-->t future 
S,E, R S, R E 

(7) --| I |-->t future perfect 
S R  E 

For multiple clauses in the same sentence R remains constant. Thus the 
tw o clause s i n (8 )  Joh n ha d eate n whe n Mar y entere d shar e R ,  th e tim e 
tha t  Mar y entered .  Reichenbach' s approac h ha s bee n discussed ,  clarified , 
and extende d b y man y researcher s (cf .  Schopf ,  1987 ,  1989) ,  bu t  wit h fe w 
exceptions ,  suc h a s Casparis' s (1975 )  argumen t  tha t  tens e doe s no t  mar k 
tempora l  relations ,  hi s basi c premis e tha t  tens e mark s relation s o n a 
tim e lin e whic h deicticall y redound s bac k t o th e speake r  tend s t o b e 
accepted . 

Reichenbach's analysis was on the deictic nature of tense, but he 
describe d i t  entirel y i n term s o f  th e speaker .  Deixi s i s no t  solel y a n 
issu e o f  th e speake r  o f  th e sentence ,  bu t  als o o f  th e heare r  (reader , 
addressee ,  etc. )  I f  on e o f  ou r  interest s i s tha t  of  comprehension ,  w e 
must  conside r  wher e an d whe n th e heare r  or  reader  i s whe n th e 
communicatio n i s bein g received . 

If deictic terms are being used, the hearer must be cognizant of 
th e situatio n i n orde r  t o interpre t  thos e term s correctly .  I n th e norma l 
unmarke d form ,  an d fo r  th e abov e cases ,  w e ca n assum e tha t  th e hearer' s 
locatio n o n th e time-lin e i s simultaneou s wit h th e speaker's .  Althoug h 
i f  th e tex t  i s  written ,  on e migh t  assum e o n logica l  ground s tha t  th e 
reader' s situationa l  contex t  doe s no t  correspon d t o th e writer's ,  bu t 
occur s a t  a  late r  tim e an d i n a n unspecifie d place .  Ho w shal l  deixi s b e 
comprehende d i n suc h cases ? Deicti c term s ar e use d quit e extensivel y i n 
writte n narrativ e text ,  particularl y fictiona l  text. 

Fiction. In English the primary tense of a fictional narrative is 
usuall y past ,  althoug h th e presen t  i s occasionall y use d (Casparis , 
1975 )  .  Thi s i s tru e regardles s of  th e tempora l  relatio n t o th e autho r  o r 
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th e reader .  (I t  i s  argue d b y Buhle r  (1934 )  tha t  i n fictio n th e event s 
ca n neve r  b e base d o n th e author' s spatia l  o r  tempora l  coordinates. ) 
Past  tense s may b e use d whethe r  th e narrativ e i s abou t  som e prehistori c 
event s whic h ar e purporte d t o hav e occurre d 30,00 0 year s ago ,  o r  i s 
scienc e fictio n whic h describe s event s tha t  may occu r  30,00 0 year s i n 
th e future .  Moreover ,  th e primar y tens e usuall y remain s th e sam e 
throughou t  th e text .  Regardless  o f  thi s fact ,  tempora l  relationship s 
among th e event s ar e maintaine d an d understood .  Obviousl y th e tim e of 
th e autho r  o r  reade r  i s no t  directl y relevan t  t o th e wa y tha t  tens e 
maintain s th e tempora l  interpretatio n of  th e textua l  events .  Thu s tens e 
i n narrativ e i s no t  toke n reflexiv e i n th e Reichenbachia n way .  I f  tens e 
i n fictio n i s deicti c a t  all ,  i t  ha s t o b e differentl y contextualized . 
We nee d t o identif y a  substitut e fo r  th e utteranc e situatio n i n 
fictiona l  narrative . 

One semantic explanation for certain of the narrative uses of 
tens e i s throug h th e inventio n o f  a  fictiona l  speake r  o r  narrato r  wh o 
tell s th e story .  Th e fictiona l  tim e line ,  tf ,  i n thi s analysi s goe s 
throug h Sn ,  th e narrator's  "speec h time. "  I f  th e narrativ e i s i n th e 
pas t  tens e the n th e fictiona l  narrato r  i s tellin g th e stor y a t  som e tim e 
afte r  th e even t  tha t  i s  described .  I f  i n th e presen t  tens e th e narrato r 
describe s event s whic h ar e concurren t  t o hi s fictiona l  telling .  (9 ) 
represent s Joh n at e a s tol d b y a  narrato r  o f  a  fictiona l  story ;  an d (10 ) 
represent s a  narrato r  assertin g Joh n eat s i n wha t  i s usuall y calle d th e 
'historica l  present '  tense . 

(9) ---I |-->tf narration (10) ---|---> tf narration 
E, R S n pas t  Sn,E, R presen t 

A fictional narrator is a major component of the poetics of fiction. 
Ther e ar e man y fictiona l  narrative s i n whic h a  narrato r  i s explicitl y 
include d i n th e tex t  (cf .  Booth ,  1983) .  Mos t  narrativ e theorists , 
however ,  includ e a  fictiona l  narrato r  eve n whe n th e tex t  doe s no t 
explicitl y  identif y on e (eg .  Genette ,  1988 ;  McHale ,  1983 ;  Cohn ,  1978) . 

This analysis seems to solve many problems. The hypothesis that a 
fictiona l  narrato r  utters  th e sentence s of  th e tex t  meaningfull y 
contextualize s th e sentence s i n th e fiction .  Th e fictiona l  events  wer e 
witnesse d b y th e fictiona l  narrator .  Th e narrato r  i s "i n th e fiction " 
wher e s/h e ca n groun d th e deicti c reference s an d wher e s/h e may hav e 
"witnessed "  th e stor y event s an d thu s ca n epistemologicall y justif y th e 
event s described .  However ,  i t  addresse s neithe r  th e rol e o f  th e 'real ' 
autho r  no r  tha t  o f  th e 'real '  reader .  The y exis t  o n a  tim e lin e an d i n a 
situatio n whic h hav e n o obviou s connectio n wit h thos e i n th e fictiona l 
stor y world . 

(9') I |--->tn 
E, R S n t n : ^  t  fo r  al l  t . 

I  |----> t  ^ 
autho r  reade r 

The ontological problem of what it means to have a story told by a 
fictiona l  narrato r  tend s no t  t o b e explored ,  althoug h Hamburge r  (1973 ) 
reject s inventin g fictiona l  narrator s partiall y  o n ontologica l  grounds . 
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I n additio n t o th e ontologica l  ones ,  ther e ar e amon g others , 
cognitiv e an d linguisti c problem s wit h th e assumptio n tha t  a  fictiona l 
narrato r  tell s  th e story .  Ofte n th e syntacti c structur e o f  narrativ e 
sentence s canno t  b e grammaticall y tie d t o a  narrator ;  ho w ar e thes e 
sentence s t o b e understood ? Ho w d o reader s interpre t  deicti c term s 
designe d t o b e use d i n thei r  presenc e suc h a s her e an d now ? Why i s i t 
tha t  som e sentence s ar e no t  syntacticall y a n assertion ,  o r  no t  eve n 
complet e sentences ? Ho w d o w e comprehen d them ? Why shoul d a  narrato r 
tellin g a  stor y us e suc h linguisti c forms ? Thes e ar e see n t o mar k 
expressiv e element s (Banfield ,  1982) ,  an d ofte n the y d o no t  see m t o b e 
expression s o f  th e narrator . 

I think that the role of the author in writing fiction is 
importan t  i n understandin g it s comprehension .  On e vie w o n author s i s 
tha t  o f  Searl e (1975a )  wh o analyze d fictiona l  tex t  wit h th e focu s o n 
understandin g th e author' s speec h ac t  i n generatin g th e text .  H e 
propose d tha t  author s preten d t o us e standar d dialogi c speec h act s (cf . 
Searle ,  1969 ,  1975b) .  Fo r  th e mos t  par t  the y preten d t o asser t  th e 
proposition s i n th e text ,  an d the y preten d t o refe r  t o th e objects .  Thi s 
may see m t o b e a  "clean "  proposa l  ontologically ,  bu t  i t  give s n o 
mechanis m t o accoun t  fo r  eithe r  th e semanti c coherenc e o f  th e tex t  o r 
th e grsimmatica l  structur e of  it s  sentences . 

If one simply pretends to do something it is not clear that there 
i s an y structura l  residu e fro m th e pretense .  Ther e i s nothin g i n a 
pretens e tha t  woul d connec t  th e event s o n th e author' s time-lin e wit h 
any event s i n th e fiction .  Eve n Searl e (1975a )  agree s tha t  afte r 
fictiona l  narrativ e i s written ,  ther e ar e fictiona l  character s an d 
ordere d fictiona l  event s create d b y th e author  whic h ca n b e referre d t o 
i n a  discussio n o f  th e fiction .  Th e autho r  mus t  hav e don e somethin g 
instea d of  merel y pretende d t o d o something .  What  sh e ha s don e i s 
create d th e fiction ,  tha t  is ,  create d a  possibl e worl d whic h ha s space , 
time ,  events ,  existents ,  characters ,  etc .  (Chatman ,  1978) . 

Fictional Narrative Text. Either simultaneous with the creation of the 
fictio n or  subsequen t  t o it ,  th e author  write s sentence s whic h expres s 
some component s of  thi s fiction .  I f  sh e use s sentence s wit h finit e 
verbs ,  t o th e exten t  tha t  th e verb s ar e deictic ,  th e author 
linguisticall y put s a n imag e of  th e creato r  of  th e sentence s somewher e 
on th e fictiona l  tim e line .  B y generatin g thos e sentence s th e autho r 
"pretends "  tha t  sh e i s somewher e i n th e fictiona l  world .  Thi s clai m i s 
consisten t  wit h Searl e (1975a) .  Afte r  quotin g fro m Sherloc k Holme s a 
passag e i n whic h Watso n i s beginnin g t o tel l  o f  a n adventure ,  Searl e 
writes ,  "Si r  Arthu r  i s no t  simpl y pretendin g t o mak e assertions ,  bu t  h e 
i s pretendin g t o b e Joh n Watson ,  M.D....makin g assertions "  (p .  328 , 
Searle' s emphasis) .  Watso n i s o n th e fictiona l  tim e line ,  an d i f  Si r 
Arthu r  i s pretendin g t o b e him ,  h e project s a n imag e o f  himsel f  int o 
Watson .  I n tha t  wa y Si r  Arthu r  ca n meaningfull y contextualiz e th e 
sentence s ostensivel y uttere d b y Watson . 

Any sentence telling or presenting the story, by the nature of the 
language ,  mus t  b e expresse d fro m somewher e alon g th e time-lin e of  th e 
story .  Thi s i s don e b y th e author  contextualizin g th e sentenc e fro m 
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somewher e withi n th e worl d o f  th e story .  A  poin t  somewher e o n tha t 
fictiona l  time-lin e serve s a s th e tempora l  sourc e o f  th e sentence .  Wher e 
on tha t  line ,  i s  on e o f  th e constraint s o n th e selectio n of  tens e an d 
othe r  text .  Th e sentence s o f  th e tex t  canno t  b e contextualize d a s a 
stor y withou t  bein g o n th e time-lin e somewhere .  Not e tha t  thi s i s a 
requiremen t  tha t  th e sentence s ar e contextualize d fro m withi n th e text , 
not  tha t  the y ar e expresse d b y a  fictiona l  narrator . 

The Reader. The role and location of the reader of fiction has to be 
clarified .  Althoug h speec h ac t  theor y ha s generall y identifie d th e 
participant s of  a  speec h ac t  a s speake r  an d hearer ,  th e heare r  ha s 
usuall y bee n conceive d of  a s th e addresse e (cf .  Clar k &  Carlson ,  1982) . 
Clar k an d Carlso n hav e argue d tha t  ther e ar e participant s i n receivin g 
languag e beside s th e addressee ,  an d tha t  a n informativ e i s on e componen t 
of  al l  speec h acts .  Ther e i s evidenc e tha t  languag e i s ofte n constructe d 
fo r  participant s othe r  tha n direc t  addressees .  Jimm y Swaggar t  addresse d 
th e confessio n o f  hi s sin s directl y t o Go d befor e severa l  millio n peopl e 
on television .  Conversation s ove r  mas s medi a ar e designe d t o b e hear d b y 
non-addressees .  Clar k an d Carlso n giv e th e exampl e 

(11) Othello, to Desdemona, in front of lago and Roderigo: Come 
Desdemona 

lago and Roderigo were informed of the request, as are millions of 
reader s an d viewer s o f  Othello . 

There are a few sentences in fictional narrative in which the 
autho r  use s sentence s whic h ar e directe d a t  th e reader ,  bu t  mos t 
sentence s ar e not .  Th e reade r  i s ofte n a  silen t  participant ,  seein g th e 
sentences ,  bu t  no t  bein g addresse d b y the m (cf .  Banfield ,  1982) . 

The author neither has to write through a narrator nor to address 
th e reade r  i n constructin g th e sentence s o f  th e story .  Sh e simpl y ha s t o 
presen t  th e stor y i n th e for m o f  tex t  fro m a  positio n withi n th e stor y 
world .  Th e sentence s ar e thu s contextualize d fro m a  particula r  positio n 
i n tha t  world .  Th e reader ,  i n orde r  t o understan d th e se t  of  relation s 
expressed ,  mus t  als o b e deicticall y connecte d t o th e text.  H e ca n bes t 
do tha t  b y assumin g a  locatio n o n th e time-lin e an d i n th e stor y worl d 
identica l  t o o r  nea r  tha t  fro m whic h th e sentence s ar e contextualized . 
He doe s thi s b y shiftin g hi s Deicti c Cente r  conceptuall y t o thi s point . 
As th e autho r  write s b y pretendin g tha t  sh e i s a t  a  particula r 
contextua l  locatio n i n th e story ,  th e reade r  read s b y pretendin g tha t  h e 
i s a t  th e sam e place .  Sinc e th e reade r  understand s th e stor y fro m th e 
perspectiv e of  hi s imag e i n th e worl d of  th e story ,  i t  doe s no t  matte r 
wher e h e "really "  i s situationally .  Th e sam e hold s tru e fo r  th e author . 
What  matter s i s wher e the y ar e imaginall y o r  conceptually . 
Diagrammatically ,  a  fictiona l  past-tens e sentenc e ma y exhibi t  thes e 
structura l  relations : 

(12) I !----> tf 
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The imag e of  th e autho r  an d th e imag e o f  th e reade r  may b e a t  th e sam e 
plac e an d tim e fictionally ,  regardles s of  thei r  tempora l  an d spatia l 
relationshi p i n th e rea l  world . 

Applications. This construal can incorporate much of the work done in 
th e analysi s of  fictiona l  tex t  an d suggest s a  directio n fo r  solvin g man y 
of  it s  conceptua l  problems .  Hamburge r  (1973) ,  Coh n (1978) ,  Genett e 
(1980) ,  Banfiel d (1982) ,  Wieb e (1989) ,  an d man y others ,  hav e show n tha t 
many sentence s i n fictiona l  tex t  ar e ofte n presente d usin g persona l  o r 
expressiv e reference s t o character s an d othe r  expression s of  feelings , 
knowledg e an d belie f  whic h ca n onl y com e fro m th e subjectivit y o f  th e 
character s themselves .  Weib e (1989 ;  Weib e &  Rapaport ,  1988 )  ha s 
develope d a n algorith m tha t  identifies  "subjectiv e contexts. "  Thes e ar e 
context s whic h cu e th e reade r  tha t  th e sentence s followin g ar e t o b e 
contextualize d i n th e subjectivit y of  a  characte r  whic h i s currentl y o n 
th e to p of  a  stack .  Thu s th e reade r  understand s th e sentence s b y 
locatin g a n imag e of  himsel f  withi n th e subjectiv e spac e of  th e 
character . 

There are many discussions of tense. Casparis (1975) finds many 
example s o f  th e presen t  tens e i n fiction .  However ,  hi s mode l  require s a 
narrator ,  an d ofte n n o narrato r  i s a t  th e scene ,  s o Caspari s argue s tha t 
tens e doe s no t  mar k time .  Sinc e th e Deicti c Shif t  Mode l  giv e th e author 
an abilit y  t o establis h a  sourc e an3rwher e withi n th e stor y sh e ca n b e 
locate d a t  th e tim e o f  th e scen e t o expres s th e sentence s fro m tha t 
perspective . 

Almeida (1987) has written a developed a model which understands 
th e tempora l  continuit y of  fictiona l  discours e b y showin g ho w th e NOW of 
th e tex t  i s  ofte n sequentiall y  update d s o tha t  th e sentence s tha t 
successivel y appea r  i n th e text ,  eve n thoug h the y ar e no t  structurall y 
tie d ca n b e see n t o b e integrate d temporally .  Thi s i s don e b y 
establishin g th e reade r  o n th e fictiona l  tim e lin e of  th e narrative . 

This paper is an informal presentation of the idea that all 
fictio n i s deictic .  Thi s ide a seem s ver y ric h i n it s possibilities , 
althoug h ther e ar e man y problem s t o b e solved ,  som e of  whic h ma y tur n 
out  t o b e traps . 
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