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 گفتارپیش

 ها یادداشت

1. Taylor, C. C. W. 1999. “The atomists,” in A. A. Long, ed., The 

Cambridge Companion to Early Greek Philosophy (New York: 

Cambridge University Press), 181–204, doi: 

10.1017/CCOL0521441226.009. 

2. Plato, The Republic, Book VII. 

که از فیزیک گرفته شده است. از این اصطلاح زمانی   است  یاصطلاح فضازمان بنابراین،  .3

تأکید  فیزیک  نظریه اطلاعات و  برگرفته از    کنم که بخواهم روی مسائل فنیاستفاده می

های  های مجزای تجربهجنبه  عنوان بهها  را، هنگام تأکید روی آن  "زمان"و    "فضا"  .کنم

 برم. به کار میمان، جدا از هم ادراکی
4. Chamovitz, D. 2012. What a Plant Knows (New York: Scientific 

American / Farrar, Straus and Giroux). 

5. Wiltbank, L. B., and Kehoe, D. M. 2016. “Two cyanobacterial 

photoreceptors regulate photosynthetic light harvesting by 

sensing teal, green, yellow and red light,” mBio 7 (1): e02130-

15, doi: 10.1128/mBio.02130-15. 

6. 6. This refers to The Matrix, a movie in which the protagonist’s 

choice between a red pill and blue pill alters his fate. 
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 معما

 را شکافت یکه آگاه جراحی یچاقو

 ها یادداشت

1. Bogen, J. 2006. “Joseph E. Bogen,” in L. Squire, ed., The History of 

Neuroscience in Autobiography, Volume 5 (Amsterdam: Elsevier), 47–

124. 

2. Leibniz, G. W. 1714/2005. The Monadology (New York: Dover). 

3. Huxley, T. 1869. The Elements of Physiology and Hygiene: A Text-

book for Educational Institutions (New York: Appleton), 178. 

4. James, W. 1890. The Principles of Psychology (New York: Henry Holt), 

1:146, 147. 

5. Freud, S. 1949. An Outline of Psycho-Analysis, trans. J. Strachey 

(London: Hogarth Press), 1. 

6. Crick, F. 1994. The Astonishing Hypothesis (New York: Scribner’s), 3. 

7. Sperry, R.W. 1974. “Lateral specialization of cerebral function in the 

surgically separated hemispheres,” in R. McGuigan and R. Schoonover, 

eds., The Psychophysiology of Thinking (New York: Academic Press), 

213.  

8. Ledoux, J. E., Wilson, D. H., and Gazzaniga, M. S. 1977. “A divided 

mind: Observations on the conscious properties of the separated 

hemispheres,” Annals of Neurology 2: 417–21. 

9. https://www.youtube.com/watch?v=PFJPtVRlI64. 

10. Desimone, R., Schein, S. J., Moran, J., and Ungerleider, L. G. 1985. 

“Contour, color and shape analysis beyond the striate cortex,” Vision 

Research 25: 441–52; Desimone, R., and Schein, S. J. 1987. “Visual 

properties of neurons in area V4 of the macaque: Sensitivity to stimulus 

form,” Journal of Neurophysiology 57: 835–68; Heywood, C. A., 

Gadotti, A., and Cowey, A. 1992. “Cortical area V4 and its role in the 

perception of color,” Journal of Neuroscience 12: 4056–65; Heywood, 

C. A., Cowey, A., and Newcombe, F. 1994. “On the role of parvocellular 

(P) and magnocellular (M) pathways in cerebral achromatopsia,” Brain 

117: 245–54; Lueck, C. J., Zeki, S., Friston, K. J., Deiber, M.-P., Cope, 

P., Cunningham, V. J., Lammertsma, A. A., Kennard, C., and 

Frackowiak, R. S. J. 1989. “The colour centre in the cerebral cortex of 

man,” Nature 340: 386–89; Motter, B. C. 1994. “Neural correlates of 

attentive selection for color or luminance in extrastriate area V4,” 
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Journal of Neuroscience 14: 2178–89; Schein, S. J., Marrocco, R. T., 

and de Monasterio, F. M. 1982. “Is there a high concentration of color-

selective cells in area V4 of monkey visual cortex?” Journal of 

Neurophysiology 47: 193–213; Shapley, R., and Hawken, M. J. 2011. 

“Color in the cortex: Single- and double-opponent cells,” Vision 

Research 51: 701–17; Yoshioka, T., and Dow, B. M. 1996. “Color, 

orientation and cytochrome oxidase reactivity in areas V1, V2, and V4 

of macaque monkey visual cortex,” Behavioural Brain Research 76: 71–

88; Yoshioka, T., Dow, B. M., and Vautin, R. G. 1996. “Neuronal 

mechanisms of color categorization in areas V1, V2, and V4 of macaque 

monkey visual cortex,” Behavioural Brain Research 76: 51–70; Zeki, S. 

1973. “Colour coding in rhesus monkey prestriate cortex,” Brain 

Research 53: 422–27; Zeki, S. 1980. “The representation of colours in 

the cerebral cortex,” Nature 284: 412–18; Zeki, S. 1983. “Colour coding 

in the cerebral cortex: The reaction of cells in monkey visual cortex to 

wavelengths and colours,” Neuroscience 9: 741–65; Zeki, S. 1985. 

“Colour pathways and hierarchies in the cerebral cortex,” in D. Ottoson 

and S. Zeki, eds., Central and Peripheral Mechanisms of Colour Vision 

(London: Macmillan).  

11. Sacks, O. 1995. An Anthropologist on Mars (New York: Vintage 

Books), 34.  

12. Ibid., 28; Zeki, S. 1993. A Vision of the Brain (Boston: Blackwell 

Scientific Publications), 279.  

13. Penfield, W., and Boldrey, E. 1937. “Somatic motor and sensory 

representation in the cerebral cortex of man as studied by electrical 

stimulation,” Brain 60(4): 389–443. 

14. Ramachandran, V. S. 1998. Phantoms in the Brain (New York: William 

Morrow). 

15. Chalmers, D. 1998. “What is a neural correlate of consciousness?” in T. 

Metzinger, ed., Neural correlates of consciousness: Empirical and 

conceptual questions (Cambridge, MA: MIT Press), 17–40; Koch, C. 

2004. The Quest for Consciousness: A Neurobiological Approach 

(Englewood, CO: Roberts & Company Publishers). 

16. Beebee, H., Hitchcock, C., and Menzies, P., eds. 2009. The Oxford 

Handbook of Causation (Oxford, UK: Oxford University Press). 

17. Tagliazucchi, E., Chialvo, D. R., Siniatchkin, M., Amico, E., Brichant, 

J-F., Bonhomme, V., Noirhomme, Q., Laufs, H., and Laureys, S. 2016. 

“Large-scale signatures of unconsciousness are consistent with a 

departure from critical dynamics,” Journal of the Royal Society, 

Interface 13: 20151027. 

18. Chalmers, D. 1998. “What is a neural correlate of consciousness?” in T. 

Metzinger, ed., Neural correlates of consciousness: Empirical and 

conceptual questions (Cambridge, MA: MIT Press), 17–40; Koch, C. 
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2004. The Quest for Consciousness: A Neurobiological Approach 

(Englewood, CO: Roberts & Company Publishers). 

19. Aru, J., Bachmann, T., Singer, W., and Melloni, L. 2012. “Distilling the 

neural correlates of consciousness,” Neuroscience and Behavioral 

Reviews 36: 737–46. 

20. Kindt, M., Soeter, M., and Vervliet, B. 2009. “Beyond extinction: 

Erasing human fear responses and preventing the return of fear,” Nature 

Neuroscience 12(3): 256–58; Soeter, M., and Kindt, M. 2015. “An 

abrupt transformation of phobic behavior after a post-retrieval amnesic 

agent,” Biological Psychiatry 78: 880–86. 

21. Denny, C. A., et al. 2014. “Hippocampal memory traces are 

differentially modulated by experience, time, and adult neurogenesis,” 

Neuron 83: 189–201; Cazzulino, A. S., Martinez, R., Tomm, N. K., and 

Denny, C. A. 2016. “Improved specificity of hippocampal memory trace 

labeling,” Hippocampus, doi: 10.1002/hipo.22556. 

22. Blackmore, S. 2010. Consciousness: An Introduction (New York: 

Routledge); Chalmers, D. 1996. The Conscious Mind (Oxford, UK: 

Oxford University Press); Revonsuo, A. 2010. Consciousness: The 

Science of Subjectivity (New York: Psychology Press). 

مخالف    کند،تونونی که چنین قوانینی را پیشنهاد می  یکپارچهممکن است کسی با نظریه اطلاعات   .23

 Oizumi, M., Albantakis, L., and Tononi, G. 2014. “From the)  دباش

phenomenology to the mechanisms of consciousness: Integrated 

information theory 3.0,” PLOS Computational Biology 10: e1003588 .)

این این  اما  نیست.  طعم طور  قبیل  از  آگاهانه،  تجارب خاص  تشخیص  برای  قانونی  هیچ  نظریه 

که چگونه نوع  رباره ایندهد. هیچ قانونی دبا انواع خاصی از فعالیت مغز ارائه نمی  مرتبطشکلات،  

های  همین مسئله در مورد نظریهدهد.  فعالیت مغز تغییر کند، ارائه نمی  ر خاصی از تجربه باید با تغیی

( مرتبط با فرایندهای از جمله تجارب آگاهانهکه حالات ذهنی )  -ذهن  دهنده کارکردگرایی تقلیل

نیز صدق   -کنندتعیین می  غیر بیولوژیکیهای محاسباتی را، چه بیولوژیکی و چه  کارکدی سیستم

ای )یا طبقه  خاص  تجربه آگاهانه   یک  بین یک هویت خاص  گرایی،  هیچ کارکردگرای تقلیلکند.  می

آگاهانه( تجارب  است.  از  نداده  ارائه  کارکردی خاص  فرایندهای  قضیه    و    ، Scramblingطبق 

به شکلی قابل اثبات غلط   مسئله که  اینبا  ،  مواجه استگرا با مسئله دیگری  کارکردگرایی تقلیل

 Hoffman, D. D. 2006a. “The scrambling theorem: A simple proof)  است

of the logical possibility of spectrum inversion,” Consciousness and 

Cognition 15: 31–45; Hoffman, D. D. 2006b. “The Scrambling Theorem 

unscrambled: A response to commentaries,” Consciousness and 

Cognition 15: 51–53))  .  قضیهScrambling  مستلزم آن است که تجارب آگاهانه با    نیز

های کارکردی و هدایت رفتار در زمان واقعی، یکسان تلقی نشود.  ویژگی کاربرد اطلاعات برای درک  

مثال،   روبرای   Chemero, A. 2009. Radical Embodied Cognitive)در    چم 
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Science [Cambridge, MA: MIT Press]ادعا می که  (  علکند  تجسم م  ودر  رادیکال 

برایشناخت اطلاعات  از  استفاده  کارکردی  ویژگیدرک    ی،  واقع  تیو هداهای  زمان    ، یرفتار در 

چگونه از اطلاعات    واناتیکه ح  بدهیم  حیتوض  یوقت  شود.محسوب می  آگاهانه  اتیداشتن تجرب

 ها آن تجربه آگاهانه   ،کنندی استفاده مانجام عملی مناسب جایگاه خودشان و  میدرک مستق یبرا

کند که این هویت ادعاشده نادرست است.  ثابت می  Scramblingقضیه  "ایم.داده  حیتوضنیز را 

تجربه آگاهانه    کی  نیب  یخاص  تیهوتاکنون    شناخت تجسمی،  انطرفداراز    کیچیهعلاوه بر این،  

 های کارکردی ویژگیدرک    یآگاهانه( و استفاده خاص از اطلاعات برا  اتیاز تجرب  ایطبقه  ایخاص )

هدا واقع  تیو  زمان  در  است.  شنهادیپ  یرفتار  چنین  هیچ    نکرده  که  اصولی  درباره  پیشنهادی 

درک   یاز اطلاعات برا  یخاص  باید کاربرد چرا  -دهند نیز ارائه نشده استهایی را توضیح میهویت

  لیوانچشیدن طعم    از قبیل  یاتجربه آگاهانه  ،یرفتار در زمان واقع  تیو هدا های کارکردی  ویژگی

رفتار در زمان هدایت  و  های کارکردی  ویژگیدرک    یبرا  آن کاربرد خاص اطلاعاتچرا    ؟باشد

 ر یسا  ،یاصول علم  کدامباشد؟    خی  از  سرد  یاحساس ستون  ا یتواند مثلاً طعم شکلات  ینم  ،یواقع

م  اتیتجرب رد  را  قض  شنهادیپ  حالتابه  کدامچ یهند؟  نکیآگاهانه  طبق  است.   ه ینشده 

Scrambling  ها ارائه نشده است.  از این  کیچیهپیشنهادی درباره    وجود ندارد.  یاصول  نی، چن

 چنین اصولی اصلاً وجود ندارد.  Scramblingطبق قضیه 

24. Chomsky, N. 2016. What Kind of Creatures Are We? (New York: 

Columbia University Press). 

25. Anscombe, G. E. M. 1959. An Introduction to Wittgenstein’s Tractatus 

(New York: Harper & Row), 151. 

26. Lovejoy, A. O. 1964. The Great Chain of Being (Cambridge, MA: 

Harvard University Press). 

27. Galilei, G. 1623. The Assayer, trans. in Drake, S. 1957. Discoveries and 

Opinions of Galileo (New York: Doubleday), 274. 
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16. Sammaknejad, N. 2012. “Facial attractiveness: The role of iris size, 

pupil size, and scleral color,” PhD diss., University of California–Irvine. 
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Woodward, K., and Richards, M. H. 2005. “The parental investment 

model and minimum mate choice criteria in humans,” Behavioral 

Ecology 16(1): 57–61. 

18. Trivers, R. L. 1985. Social Evolution (Menlo Park, CA: 

Benjamin/Cummings); but see Masonjones, H. D., and Lewis, S. M. 

1996. “Courtship behavior in the dwarf seahorse Hippocampus 

zosterae,” Copeai 3: 634–40. 

19. Jones, I. L., and Hunter, F. M. 1993. “Mutual sexual selection in a 

monogamous seabird,” Nature 362: 238–39; Jones, I. L., and Hunter, F. 

M. 1999. “Experimental evidence for a mutual inter- and intrasexual 

selection favouring a crested auklet ornament,” Animal Behavior 57(3): 

521–28; Zubakin, V. A., Volodin, I. A., Klenova, A. V., Zubakina, E. 

V., Volodina, E. V., and Lapshina, E. N. 2010. “Behavior of crested 

auklets (Aethia cristatella, Charadriiformes, Alcidae) in the breeding 

season: Visual and acoustic displays,” Biology Bulletin 37(8): 823–35. 

20. Smuts, B. B. 1995. “The evolutionary origins of patriarchy,” Human 

Nature 6: 1–32. 

21. Buss, D. M. 1994. “The strategies of human mating,” American Scientist 

82: 238–49; Gil-Burmann, C., Pelaez, F., and Sanchez, S. 2002. “Mate 

choice differences according to sex and age: An analysis of personal 

advertisements in Spanish newspapers,” Human Nature 13: 493–508; 

Khallad, Y. 2005. “Mate selection in Jordan: Effects of sex, socio-

economic status, and culture,” Journal of Social and Personal 

Relationships, 22: 155–68; Todosijevic, B., Ljubinkovic, S., and 

Arancic, A. 2003. “Mate selection criteria: A trait desirability 

assessment study of sex differences in Serbia,” Evolutionary Psychology 

1: 116–26; Moore, F. R., Cassidy, C., Smith, M. J. L., and Perrett, D. I. 



10 
 

2006. “The effects of female control of resources on sexdifferentiated 

mate preferences,” Evolution and Human Behavior 27: 193–205; Lippa, 

R. A. 2009. “Sex differences in sex drive, sociosexuality, and height 

across 53 nations: Testing evolutionary and social structural theories,” 

Archives of Sexual Behavior 38: 631–51; Schmitt, D. P. 2012. “When 

the difference is in the details: A critique of Zentner and Mtura Stepping 

out of the caveman’s shadow: Nations’ gender gap predicts degree of 

sex differentiation in mate preferences,” Evolutionary Psychology 10: 

720–26; Schmitt, D. P., Youn, G., Bond, B., Brooks, S., Frye, H., 

Johnson, S., Klesman, J., Peplinski, C., Sampias, J., Sherrill, M., and 

Stoka, C. 2009. “When will I feel love? The effects of culture, 

personality, and gender on the psychological tendency to love,” Journal 

of Research in Personality 43: 830–46. 

22. Buss, D. M., and Schmitt, D. P. 1993. “Sexual strategies theory: An 

evolutionary perspective on human mating,” Psychological Review 100: 

204–32; Brewer, G., and Riley, C. 2009. “Height, relationship 

satisfaction, jealousy, and mate retention,” Evolutionary Psychology 7: 

477–89; Courtiol, A., Ramond, M., Godelle, B., and Ferdy, J. 2010. 

“Mate choice and human stature: Homogamy as a unified framework for 

understanding mate preferences,” Evolution 64(8): 2189–2203; Dunn, 

M. J., Brinton, S., and Clark, L. 2010. “Universal sex differences in 

online advertisers’ age preferences: Comparing data from 14 cultures 

and 2 religious groups,” Evolution and Human Behavior 31: 383–93; 

Ellis, B. J. 1992. “The evolution of sexual attraction: Evaluative 

mechanisms in women,” in J. Barkow, L. Cosmides, and J. Tooby, eds., 

The Adapted Mind (New York: Oxford), 267–288; Cameron, C., 

Oskamp, S., and Sparks, W. 1978. “Courtship American style: 

Newspaper advertisements,” Family Coordinator 26: 27–30. 

23. Rhodes, G., Morley, G., and Simmons, L. W. 2012. “Women can judge 

sexual unfaithfulness from unfamiliar men’s faces,” Biology Letters 9: 

20120908.  

24. Leivers, S., Simmons, L. W., and Rhodes, G. 2015. “Men’s sexual 

faithfulness judgments may contain a kernel of truth,” PLoS ONE 10(8): 

e0134007, doi: 10.1371/journal.pone.0134007.  

25. Thornhill, R., Gangestad, S. W. 1993. “Human facial beauty: 

Averageness, symmetry and parasite resistance,” Human Nature 4: 237–

69; Thornhill, R., and Gangestad, S. W. 1999. “Facial attractiveness,” 

Trends in Cognitive Science 3: 452–60; Thornhill, R., and Gangestad, S. 

W. 2008. The Evolutionary Biology of Human Female Sexuality (New 

York: Oxford University Press); Penton-Voak, I. S., Perrett, D. I., 

Castles, D. L., Kobayashi, T., Burt, D. M., Murray, L. K., and 

Minamisawa, R. 1999. “Female preference for male faces changes 

cyclically,” Nature 399: 741–42.  



11 
 

26. Muller, M. N., Marlowe, F. W., Bugumba, R., and Ellison, P. T. 2009. 

“Testosterone and paternal care in East African foragers and 

pastoralists,” Proceedings of the Royal Society, B 276: 347–54; Storey, 

A. E., Walsh, C. J., Quinton, R. L., and Wynne-Edwards, K. E. 2000. 

“Hormonal correlates of paternal responsiveness in new and expectant 

fathers,” Evolution and Human Behavior 21: 79–95. 

27. DeBruine, L., Jones, B. C., Frederick, D. A., Haselton, M. G., Penton-

Voak, I. S., and Perrett, D. I. 2010. “Evidence for menstrual cycle shifts 

in women’s preferences for masculinity: A response to Harris (in press), 

‘Menstrual cycle and facial preferences reconsidered,” Evolutionary 

Psychology 8: 768–75; Johnston, V. S., Hagel, R., Franklin, M., Fink, 

B., and Grammer, K. 2001. “Male facial attractiveness: Evidence for a 

hormone-mediated adaptive design,” Evolution and Human Behavior 

22: 251–67; Jones, B. C., Little, A. C., Boothroyd, L. G., DeBruine, L. 

M., Feinberg, D. R., Law Smith, M. J., Moore, F. R., and Perrett, D. I. 

2005, “Commitment to relationships and preferences for femininity and 

apparent health in faces are strongest on days of the menstrual cycle 

when progesterone level is high,” Hormones and Behavior 48: 283–90; 

Little, A. C., Jones, B. C., and DeBruine, L. M. 2008. “Preferences for 

variation in masculinity in real male faces change across the menstrual 

cycle,” Personality and Individual Differences 45: 478–82; Vaughn, J. 

E., Bradley, K. I., Byrd-Craven, J., and Kennison, S. M. 2010. “The 

effect of mortality salience on women’s judgments of male faces,” 

Evolutionary Psychology 8: 477–91. 

28. Johnston, L., Arden, K., Macrae, C. N., and Grace, R. C. 2003. “The 

need for speed: The menstrual cycle and personal construal,” Social 

Cognition 21: 89–100; Macrae, C. N., Alnwick, K. A., Milne, A. B., and 

Schloerscheidt, A. M. 2002. “Person perception across the menstrual 

cycle: Hormonal influences on social-cognitive functioning,” 

Psychological Science 13: 532–36; Roney, J. R., and Simmons, Z. L. 

2008. “Women’s estradiol predicts preference for facial cues of men’s 

testosterone,” Hormones and Behavior 53: 14–19; Rupp, H. A., James, 

T. W., Ketterson, E. D., Sengelaub, D. R., Janssen, E., and Heiman, J. 

R. 2009. “Neural activation in women in response to masculinized male 

faces: Mediation by hormones and psychosexual factors,” Evolution and 

Human Behavior 30: 1–10; Welling, L. L., Jones, B. C., DeBruine, L. 

M., Conway, C. A., Law Smith, M. J., Little, A. C., Feinberg, D. R., 

Sharp, M. A., and Al-Dujaili, E. A. S. 2007. “Raised salivary 

testosterone in women is associated with increased attraction to 

masculine faces,” Hormones and Behavior 52: 156–61. 

29. Feinberg, D. R., Jones, B. C., Law Smith, M. J., Moore, F. R., DeBruine, 

L. M., Cornwell, R. E., Hillier, S. G., and Perrett, D. I. 2006. “Menstrual 

cycle, trait estrogen level, and masculinity preferences in the human 



12 
 

voice,” Hormones and Behavior 49: 215–22; Gangestad, S. W., 

Simpson, J. A., Cousins, A. J., Garver-Apgar, C. E., and Christensen, P. 

N. 2004. “Women’s preferences for male behavioral displays change 

across the menstrual cycle,” Psychological Science 15: 203–7; 

Gangestad, S. W., Garver-Apgar, C. E., Simpson, J. A., and Couins, A. 

J. 2007. “Changes in women’s mate preferences across the ovulatory 

cycle,” Journal of Personality and Social Psychology 92: 151–63; 

Grammer, K. 1993. “5-a-androst-16en-3a-on: A male pheromone? A 

brief report,” Ethology and Sociobiology 14: 201–8; Havlicek, J., 

Roberts, S. C., and Flegr, J. 2005. “Women’s preference for dominant 

male odour: Effects of menstrual cycle and relationship status,” Biology 

Letters 1: 256–59; Hummel, T., Gollisch, R., Wildt, G., and Kobal, G. 

1991. “Changes in olfactory perception during the menstrual cycle,” 

Experentia 47: 712–15; Little, A. C., Jones, B. C., and Burriss, R. P. 

2007. “Preferences for masculinity in male bodies change across the 

menstrual cycle,” Hormones and Behavior 52: 633–39; Lukaszewski, 

A. W., and Roney, J. R. 2009. “Estimated hormones predict women’s 

mate preferences for dominant personality traits,” Personality and 

Individual Differences 47: 191–96; Provost, M. P., Troje, N. F., and 

Quinsey, V. L. 2008. “Short-term mating strategies and attraction to 

masculinity in point-light walkers,” Evolution and Human Behavior 29: 

65–69; Puts, D. A. 2005. “Mating context and menstrual phase affect 

women’s preferences for male voice pitch,” Evolution and Human 

Behavior 26: 388–97; Puts, D. A. 2006. “Cyclic variation in women’s 

preferences for masculine traits: Potential hormonal causes,” Human 

Nature 17: 114–27. 

30. Bellis, M. A., and Baker, R. R. 1990. “Do females promote sperm 

competition? Data for humans,” Animal Behaviour 40: 997–99; 

Gangestad, S. W., Thornhill, R., and Garver, C. E. 2002. “Changes in 

women’s sexual interests and their partners’ mate-retention tactics 

across the menstrual cycle: Evidence for shifting conflicts of interest,” 

Proceedings of the Royal Society of London B 269: 975–82; Gangestad, 

S. W., Thornhill, R., and Garver-Apgar, C. E. 2005. “Women’s sexual 

interests across the ovulatory cycle depend on primary partner 

developmental instability,” Proceedings of the Royal Society of London 

B 272: 2023–27; Haselton, M. G., and Gangestad, S. W. 2006. 

“Conditional expression of women’s desires and men’s mate guarding 

across the ovulatory cycle,” Hormones and Behavior 49: 509–18; Jones, 

B. C., Little, A. C., Boothroyd, L. G., DeBruine, L. M., Feinberg, D. R., 

Law Smith, M. J., Moore, F. R., and Perrett, D. I. 2005. “Commitment 

to relationships and preferences for femininity and apparent health in 

faces are strongest on days of the menstrual cycle when progesterone 

level is high,” Hormones and Behavior 48: 283–90; Pillsworth, E., and 



13 
 

Haselton, M. 2006. “Male sexual attractiveness predicts differential 

ovulatory shifts in female extra-pair attraction and male mate retention,” 

Evolution and Human Behavior 27: 247–58; Guéguen, N. 2009a. “The 

receptivity of women to courtship solicitation across the menstrual 

cycle: A field experiment,” Biological Psychology 80: 321–24; 

Guéguen, N. 2009b. “Menstrual cycle phases and female receptivity to 

a courtship solicitation: An evaluation in a nightclub,” Evolution and 

Human Behavior 30: 351–55; Durante, K. M., Griskevicius, V., Hill, S. 

E., Perilloux, C., and Li, N. P. 2011. “Ovulation, female competition, 

and product choice: Hormonal influences on consumer behavior,” 

Journal of Consumer Research 37: 921–35; Durante, K. M., Li, N. P., 

and Haselton, M. G. 2008. “Changes in women’s choice of dress across 

the ovulatory cycle: Naturalistic and laboratory task-based evidence,” 

Personality and Social Psychology Bulletin 34: 1451–60; Haselton, M. 

G., Mortezaie, M., Pillsworth, E. G., Bleske-Rechek, A., and Frederick, 

D. A. 2007. “Ovulatory shifts in human female ornamentation: Near 

ovulation, women dress to impress,” Hormones and Behavior 51: 40–

45; Hill, S. E., and Durante, K. M. 2009. “Do women feel worse to look 

their best? Testing the relationship between self-esteem and fertility 

status across the menstrual cycle,” Personality and Social Psychology 

Bulletin 35: 1592–601. 

31. Gangestad, S. W., Thornhill, R., and Garver-Apgar, C. E. 2005. 

“Women’s sexual interests across the ovulatory cycle depend on 

primary partner developmental instability,” Proceedings of the Royal 

Society of London B 272: 2023–27; Haselton, M. G., and Gangestad, S. 

W. 2006. “Conditional expression of women’s desires and men’s mate 

guarding across the ovulatory cycle,” Hormones and Behavior 49: 509–

18; Pillsworth, E., and Haselton, M. 2006. “Male sexual attractiveness 

predicts differential ovulatory shifts in female extra-pair attraction and 

male mate retention,” Evolution and Human Behavior 27: 247–58. 

MHC genes: Garver-Apgar, C. E., Gangestad, S. W., Thornhill, R., 

Miller, R. D., and Olp, J. J. 2006. “Major histocompatibility complex 

alleles, sexual responsivity, and unfaithfulness in romantic couples,” 

Psychological Science 17: 830–35. 

32. Bradley, M. M., Miccoli, L., Escrig, M. A., and Lang, P. J. 2008. “The 

pupil as a measure of emotional arousal and autonomic activation,” 

Psychophysiology 45: 602–7; Steinhauer, S. R., Siegle, G. S., Condray, 

R., and Pless, M. 2004. “Sympathetic and parasympathetic innervation 

of pupillary dilation during sustained processing,” International Journal 

of Psychophysiology 52: 77–86. 

33. Van Gerven, P. W. M., Paas, F., Van Merriënboer, J. J. G., and Schmidt, 

H. G. 2004. “Memory load and the cognitive pupillary response in 

aging,” Psychophysiology 41(2): 167–74; Morris, S. K., Granholm, E., 



14 
 

Sarkin, A. J., and Jeste, D. V. 1997. “Effects of schizophrenia and aging 

on pupillographic measures of working memory,” Schizophrenia 

Research 27: 119–28; Winn, B., Whitaker, D., Elliott, D. B., and 

Phillips, N. J. 1994. “Factors affecting light-adapted pupil size in normal 

human subjects,” Investigative Ophthalmology & Visual Science (March 

1994) 35: 1132–37. 

34. Tombs, S., and Silverman, I. 2004. “Pupillometry: A sexual selection 

approach,” Evolution and Human Behavior 25: 221–28. 

35. Wiseman, R., and Watt, C. 2010. “Judging a book by its cover: The 

unconscious influence of pupil size on consumer choice,” Perception 

39: 1417–19. 

36. Laeng, B., and Falkenberg, L. 2007. “Women’s pupillary responses to 

sexually significant others during the hormonal cycle,” Hormones and 

Behavior 52: 520–30. 

37. Sammaknejad, N. 2012. “Facial attractiveness: The role of iris size, 

pupil size, and scleral color.” PhD diss., University of California–Irvine. 

38. Caryl, P. G., Bean, J. E., Smallwood, E. B., Barron, J. C., Tully, L., and 

Allerhand, M. 2008. “Women’s preference for male pupil-size: Effects 

of conception risk, sociosexuality and relationship status,” Personality 

and Individual Differences 46: 503–8. 

39. Ibid. 

40. Kobayashi, H., and Kohshima, S. 2001. “Unique morphology of the 

human eye and its adaptive meaning: Comparative studies on external 

morphology of the primate eye,” Journal of Human Evolution 40: 419–

35; Hinde, R. A., and Rowell, T. E. 1962. “Communication by posture 

and facial expression in the rhesus monkey,” Proceedings of the 

Zoological Society of London 138: 1–21. 

41. Provine, R. R., Cabrera, M. O., Brocato, N. W., and Krosnowski, K. A. 

2011. “When the whites of the eyes are red: A uniquely human cue,” 

Ethology 117: 1–5. 

42. Gründl, M., Knoll, S., Eisenmann-Klein, M., and Prantl, L. 2012. “The 

blue-eyes stereotype: Do eye color, pupil diameter, and scleral color 

affect attractiveness?” Aesthetic Plastic Surgery 36: 234–40; Provine, 

R. R., Cabrera, M. O., and Nave-Blodgett, J. 2013. “Red, yellow, and 

superwhite sclera: Uniquely human cues for healthiness, attractiveness, 

and age,” Human Nature 24: 126–36. 

43. Watson, P. G., and Young, R. D. 2004. “Scleral structure, organization 

and disease. A review,” Experimental Eye Research 78: 609–23. 

44. Sammaknejad, N. 2012. “Facial attractiveness: The role of iris size, 

pupil size, and scleral color.” PhD diss., University of California–Irvine. 

45. Goto, E. 2006. “The brilliant beauty of the eye: Light reflex from the 

cornea and tear film,” Cornea 25 (Suppl 1): S78–81; Goto, E., Dogru, 

M., Sato, E. A., Matsumoto, Y., Takano, Y., and Tsubota, K. 2011. “The 



15 
 

sparkle of the eye: The impact of ocular surface wetness on corneal light 

reflection,” American Journal of Ophthalmology 151: 691–96; Korb, D. 

R., Craig, J. P., Doughty, M., Guillon, J. P., Smith, G., and Tomlinson, 

A. 2002. The Tear Film: Structure, Function and Clinical Examination 

(Oxford, UK: Butterworth-Heinemann). 

46. Ibid. 

47. Breakfield, M. P., Gates, J., Keys, D., Kesbeke, F., Wijngaarden, J. P., 

Monteiro, A., French, V., and Carroll, S. B. 1996. “Development, 

plasticity and evolution of butterfly eyespot patterns,” Nature 384: 236–

42; French, V., and Breakfield, P. M. 1992. “The development of 

eyespot patterns on butterfly wings: Morphogen sources or sinks?” 

Development 116: 103–9; Keys, D. N., Lewis, D. L., Selegue, J. E., 

Pearson, B. J., Goodrich, L. V., Johnson R. L., Gates, J., Scott, M. P., 

and Carroll, S. B. 1999. “Recruitment of a hedgehog regulatory circuit 

in butterfly eyespot evolution,” Science 283: 532–34; Monteiro, A. 

2015. “Origin, development, and evolution of butterfly eyespots,” 

Annual Review of Entomology 60: 253–71; Reed, R. D., and Serfas, M. 

S. 2004. “Butterfly wing pattern evolution is associated with changes in 

a Notch/Distal-less temporal pattern formation process,” Current 

Biology 14: 1159–66. 

48. Costanzo, K., and Monteiro, A. 2007. “The use of chemical and visual 

cues in female choice in the butterfly Bicyclus anynana,” Proceedings 

of the Royal Society B 274: 845–51; Robertson, K. A., and Monteiro, A. 

2005. “Female Bicyclus anynana butterflies choose males on the basis 

of their dorsal UV-reflective eyespot pupils,” Proceedings of the Royal 

Society B 272: 1541–46. 

49. Zahavi, A. 1975. “Mate selection—A selection for a handicap,” Journal 

of Theoretical Biology 53(1): 205–14; Zahavi, A., and Zahavi, A. 1997. 

The Handicap Principle: A Missing Piece of Darwin’s Puzzle (Oxford, 

UK: Oxford University Press); Koch, N. 2011. “A mathematical 

analysis of the evolution of human mate choice traits: Implications for 

evolutionary psychologists,” Journal of Evolutionary Psychology 9(3): 

219–47. 

50. Hamilton, W. 1964. “The genetical evolution of social behaviour. I,” 

Journal of Theoretical Biology 7(1): 1–16; Marshall, J. A. R. 2015. 

Social Evolution and Inclusive Fitness Theory: An Introduction 

(Princeton, NJ: Princeton University Press); Nowak, M. A., Tarnita, C. 

E., and Wilson, E. O. 2010. “The evolution of eusociality,” Nature 466: 

1057–62; Wilson, E. O. 2012. The Social Conquest of Earth. New York: 

Liveright.  

51. Mateo, J. M. 1996. “The development of alarm-call response behavior 

in free-living juvenile Belding’s ground squirrels,” Animal Behaviour 

52: 489–505. 



16 
 

52. Dawkins, R. 1979. “12 Misunderstandings of kin selection,” Zeitschrift 

für Tierpsychologie 51: 184–200; Park, J. H. 2007. “Persistent 

misunderstandings of inclusive fitness and kin selection: Their 

ubiquitous appearance in social psychology textbooks,” Evolutionary 

Psychology 5(4): 860–73; West, S. A., Mouden, C. E., and Gardner, A. 

2011. “Sixteen common misconceptions about the evolution of 

cooperation in humans,” Evolution and Social Behaviour 32: 231–62. 

53. Holekamp, K. E. 1986. “Proximal causes of natal dispersal in Belding’s 

ground squirrels,” Ecological Monographs 56(4): 365–91; Sherman, P. 

W. 1981. “Kinship, demography, and Belding’s ground squirrel 

nepotism,” Behavioral Ecology and Sociobiology 8: 251–59. 

 Dal Martello, M. F., and Maloney, L. T. 2010. “Lateralization of kin 

recognition signals in the human face,” Journal of Vision 10(8):9 1–10; 

Dal Martello, M. F., DeBruine, L. M., and Maloney, L. T. 2015. 

“Allocentric kin recognition is not affected by facial inversion.” Journal 

of Vision 15(13):5 1–11; Maloney, L. T., and Dal Martello, M. F. 2006. 

“Kin recognition and the perceived facial similarity of children,” 

Journal of Vision 6(10): 1047–56.

 Buss, D. M. 2016. Evolutionary Psychology: The New Science of the 

Mind (New York: Routledge); Etcoff, N. 1999. Survival of the Prettiest: 

The Science of Beauty (New York: Anchor Books, Random House); 

Perrett, D. 2010. In Your Face: The New Science of Human Attraction 

(New York: Palgrave McMillan); Germine, L., Russell, R., Bronstad, P. 

M., Blokland, G. A. M., Smoller, J. W., Kwok, H., Anthony, S. E., 

Nakayama, K., Rhodes, G., and Wilmer, J. B. 2015. “Individual 

aesthetic preferences for faces are shaped mostly by environments, not 

genes,” Current Biology 25:  2684–89.



17 
 

 تیواقع

 نادیدهخورشید  رقص

 ها یادداشت

1. Hoffman, D. D. 1998. Visual Intelligence: How We Create What We 

See (New York: W. W.  Norton); Knill, D. C., and Richards W. A., 

eds. 1996. Perception as Bayesian Inference  (Cambridge, UK: 

Cambridge University Press); Palmer, S. 1999. Vision Science: 

Photons to  Phenomenology (Cambridge, MA: MIT Press); Pinker, 

S. 1997. How the Mind Works (New York: W. W. Norton). 

2. Geisler, W. S., and Diehl, R. L. 2002. “Bayesian natural selection 

and the evolution of  perceptual systems,” Philosophical 

Transactions of the Royal Society of London B 357: 419–48. 

3. Geisler, W. S., and Diehl, R. L. 2003. “A Bayesian approach to the 

evolution of perceptual and cognitive systems,” Cognitive Science 

27: 379–402. 

4. Trivers, R. L. 2011. The Folly of Fools: The Logic of Deceit and 

Self-Deception in Human Life (New York: Basic Books). 

5. Noë, A., and O’Regan, J. K. 2002. “On the brain-basis of visual 

consciousness: A sensorimotor account,” in A. Noë and E. 

Thompson, eds., Vision and Mind: Selected Readings in the  
Philosophy of Perception (Cambridge, MA: MIT Press), 567–98; 

O’Regan, J. K., and Noë, A.  2001. “A sensorimotor account of 

vision and visual consciousness,” Behavioral and Brain  Sciences 24: 

939–1031. 

هایی از محیط را که برای بقا حیاتی  گیبسون است که معتقد بود ما جنبه  ها مشابه ایده های آنایده

قبیل   از  محیط"است،  محیط  تمام–  "قابلیت  آن  در  کنش  انجام  بدون    -امکانات  و  مستقیماً  را 

 کنیم.محاسبه درک می

Gibson, J. J. 1950. The  Perception of the Visual World (Boston: 

Houghton Mifflin); Gibson, J. J. 1960. The Concept of  the Stimulus 

in Psychology, The American Psychologist 15/1960, 694–703; 

Gibson, J. J. 1966.  The Senses Considered as Perceptual Systems 

(Boston: Houghton Mifflin); Gibson, J. J. 1979.  The Ecological 

Approach to Visual Perception (Boston: Houghton Mifflin). 



18 
 

6. Pizlo, Z., Li, Y., Sawada, T., and Steinman, R. M. 2014. Making a 

Machine That Sees Like Us (New York: Oxford University Press). 

7. Loomis, J. M., Da Silva, J. A., Fujita, N., and Fukusima, S. S. 1992. 

“Visual space perception  and visually directed action,” Journal of 

Experimental Psychology: Human Perception and  Performance 18: 

906–21; Loomis, J. M., and Philbeck, J. W. 1999. “Is the anisotropy 

of 3-D  shape invariant across scale?” Perception & Psychophysics 

61: 397–402; Loomis, J. M. 2014.  “Three theories for reconciling 

the linearity of egocentric distance perception with distortion of 

shape on the ground plane,” Psychology & Neuroscience 7: 245–51; 

Foley, J. M., Ribeiro-Filho, N. P., and Da Silva, J. A. 2004. “Visual 

perception of extent and the geometry of visual space,” Vision 

Research 44: 147–56; Wu, B., Ooi, T. L., and He, Z. J. 2004. 

“Perceiving distance accurately by a directional process of 

integrating ground information,” Nature 428: 73–77; Howe, C. Q., 

and Purves, D. 2002. “Range image statistics can explain the 

anomalous perception of length,” Proceedings of the National 

Academy of Sciences 99: 13184–88; Burge, J., Fowlkes, C. C., and 

Banks, M. S. 2010. “Natural-scene statistics predict how the 

figureground cue of convexity affects human depth perception,” The 

Journal of Neuroscience 30(21): 7269–80; Froyen, V., Feldman, J., 

and Singh, M. 2013. “Rotating columns: Relating structurefrom-

motion, accretion/deletion, and figure/ground,” Journal of Vision 

13, doi: 10.1167/13.10.6.  

8. Marr, D. 1982. Visio. (San Francisco: Freeman Press). 

جاهمان .9  

10. Pinker, S. 1997. How the Mind Works (New York: W. W. Norton). 

11. Fodor, J. 2000. The Mind Doesn’t Work That Way (Cambridge, MA: 

MIT Press). 

12. Pinker, S. 2005. “So how does the mind work?” Mind & Language 

20: 1–24. 

جاهمان .13  

14. Hawking, S., and Mlodinow, L. 2012. The Grand Design (New 

York: Bantam). 

جاهمان .15  



19 
 

 گانهپنجواس ح

 دهدشکست میرا  قتیحق تناسب

 ها یادداشت

1. A 1954 letter of Pauli to Einstein, in Born, M. 1971. The Born-

Einstein Letters (New York:  Walker). 

2. Bell, J. S. 1964. “On the Einstein Podolsky Rosen paradox,” 

Physics 1: 195–200. 

3. Wilkins, J. S., and Griffiths, P. E. 2012. “Evolutionary debunking 

arguments in three domains:  Fact, value, and religion,” in J. 

Maclaurin and G. Dawes, eds., A New Science of Religion (New  

York: Routledge). 

4. Darwin, C. 1859. On the Origin of Species by Means of Natural 

Selection, or the Preservation  of Favoured Races in the Struggle 

for Life (London: John Murray, 127). 

5. Darwin, C. 1871. The Descent of Man, and Selection in Relation 

to Sex (London: John Murray,  62).   

6. Huxley, T. H. 1880. “The coming of age of ‘The origin of 

species,’” Science 1: 15–17. 

7. Dawkins, R. 1976. The Selfish Gene (New York: Oxford 

University Press). 

8. Smolin, L. 1992. “Did the universe evolve?” Classical and 

Quantum Gravity 9: 173–91; Smolin, L. 1997. The Life of the 

Cosmos (Oxford, UK: Oxford University Press). 

9. Dawkins, R. 1983. “Universal Darwinism,” in D. S. Bendall, ed., 

Evolution from Molecules to  Man (Cambridge, UK: Cambridge 

University Press); Dennett, D. 1996. Darwin’s Dangerous  Idea: 

Evolution and the Meanings of Life (New York: Simon & 

Schuster). 

10. Dennett, D. 1996. Darwin’s Dangerous Idea: Evolution and the 

Meanings of Life (New York:  Simon & Schuster). 



20 
 

11. Smith, J. M., and Price, G. R. 1973. “The logic of animal 

conflict,” Nature 246: 15–18; Nowak, M. A. 2006. Evolutionary 

Dynamics: Exploring the Equations of Life (Cambridge, MA: 

Belknap Press). 

12. Polis, G. A., and Farley, R. D. 1979. “Behavior and ecology of 

mating in the cannabilistic  scorpion Paruroctonus mesaensis 

Stahnke (Scorpionida: Vaejovidae),” Journal of Arachnology  7: 

33–46. 

13. Smith, J. M., and Price, G. R. 1973. “The logic of animal 

conflict,” Nature 246: 15–18; Smith,  J. M. 1974. “The theory of 

games and the evolution of animal conflicts,” Journal of 

Theoretical Biology 47: 209–21. 

جا همان .14  

جا همان .15  

16. Nowak, M. A. 2006. Evolutionary Dynamics: Exploring the 

Equations of Life (Cambridge, MA: Belknap Press). 

جا همان .17  

18. Prakash, C., Stephens, K., Hoffman, D. D., and Singh, M. 2017. 

“Fitness beats truth in the  evolution of perception,” 

http://cogsci.uci.edu/~ddhoff/FBT-7-30-17. 

19. Mark, J. T., Marion, B., and Hoffman, D. D. 2010. “Natural 

selection and veridical  perceptions,” Journal of Theoretical 

Biology 266: 504–15; Marion, B. B. 2013. “The impact of  utility 

on the evolution of perceptions,” PhD diss., University of 

California–Irvine; Mark, J. T.  2013. “Evolutionary pressures on 

veridical perception: When does natural selection favor  truth?” 

PhD diss., University of California–Irvine. 

20. Marr, D. 1982. Vision (San Francisco: Freeman Press). 

جا همان .21  

22. Hood, B. 2014. The Domesticated Brain (London: Penguin); 

Bailey, D. H., and Geary, D. C.  2009. “Hominid brain evolution: 

Testing climatic, ecological, and social competition models,” 

Human Nature 20: 67–79. 

23. Nowak, M. A. 2006. Evolutionary Dynamics: Exploring the 

Equations of Life (Cambridge, MA: Belknap Press). 

24. Mark, J. T. 2013. “Evolutionary pressures on veridical 

perception: When does natural selection favor truth?” PhD diss., 

University of California–Irvine; Hoffman, D. D., Singh, M., and 



21 
 

Mark,  J. T. 2013. “Does evolution favor true perceptions?” 

Proceedings of the SPIE 8651, Human  Vision and Electronic 

Imaging XVIII, 865104, doi: 10.1117/12.2011609. 

25. Hoffman, D. D., Singh, M., and Prakash, C. 2015. “The interface 

theory of perception,”  Psychonomic Bulletin and Review 22: 

1480–1506. 

26. The straw man fallacy is an informal fallacy: one claims to refute 

an opponent’s argument by refuting an argument the opponent 

did not make. 

27. Webster, M. A. 2014. “Probing the functions of contextual 

modulation by adapting images rather than observers,” Vision 

Research 104: 68–79; Webster, M. A. 2015. “Visual adaptation,” 

Annual Reviews of Vision Science 1: 547–67. 

28. Marion, B. B. 2013. “The impact of utility on the evolution of 

perceptions,” PhD diss., University of California–Irvine. 

29. Mausfeld, R. 2015. “Notions such as ‘truth’ or ‘correspondence 

to the objective world’ play no  role in explanatory accounts of 

perception,” Psychonomic Bulletin & Review 6: 1535–40. 

30. Duret, L. 2008. “Neutral theory: The null hypothesis of 

molecular evolution,” Nature Education 1(1): 218. 

31. Cohen, J. 2015. “Perceptual representation, veridicality, and the 

interface theory of perception,”  Psychonomic Bulletin & Review 

6: 1512–18. 

جا همان .32  

33. Cover, T. M., and Thomas, J. A. 2006. Elements of Information 

Theory (Hoboken, NJ: Wiley). 

34. For more on the philosophy of perceptual content, see Hawley, 

K., and Macpherson, F., eds. 2011. The Admissible Contents of 

Experience (West Sussex, UK: Wiley-Blackwell); Siegel, S. 

2011. The Contents of Visual Experience (Oxford, UK: Oxford 

University Press); Brogard, B.,  ed. 2014. Does Perception Have 

Content? (Oxford, UK: Oxford University Press). 

35. Foreword to Dawkins, R. 1976. The Selfish Gene (New York: 

Oxford University Press). 

36. Pinker, S. 1997. How the Mind Works (New York: W. W. 

Norton). 

 
 



22 
 

 توهم

 تاپکدس یک بلوف

 

 ها یادداشت
1. Hoffman, D. D. 1998. Visual Intelligence: How We Create What We See 

(New York: W. W. Norton); Hoffman, D. D. 2009. “The interface theory 

of perception,” in S. Dickinson, M. Tarr, A. Leonardis, and B. Schiele, 

eds., Object Categorization: Computer and Human Vision Perspectives 

(New York: Cambridge University Press), 148–65; Hoffman, D. D. 

2011. “The construction of visual reality,” in J. Blom and I. Sommer, 

eds., Hallucinations: Theory and Practice (New York: Springer, 7–15); 

Hoffman, D. D. 2012. “The sensory desktop,” in J. Brockman, ed., This 

Will Make You Smarter: New Scientific Concepts to Improve Your 

Thinking (New York: Harper Perennial), 135–38; Hoffman, D. D. 2013. 

“Public objects and private qualia: The scope and limits of 

psychophysics,” in L. Albertazzi, ed., The Wiley-Blackwell Handbook 

of Experimental Phenomenology (New York: Wiley-Blackwell), 71–89; 

Hoffman, D. D. 2016. “The interface theory of perception,” Current 

Directions in Psychological Science 25(3): 157–61; Hoffman, D. D. 

2018. “The interface theory of perception,” in Stevens’ Handbook of 

Experimental Psychology and Cognitive Neuroscience, 4th edition 

(Hoboken, NJ: Wiley); Hoffman, D. D., and Prakash, C. 2014. “Objects 

of consciousness,” Frontiers in Psychology: Perception Science, 

http://dx.doi.org/10.3389/fpsyg.2014.00577; Hoffman, D. D., Singh, 

M., and Prakash, C. 2015. “The interface theory of perception,” 

Psychonomic Bulletin and Review 22: 1480–1506; Hoffman, D. D., 

Singh, M., and Mark, J. T. 2013. “Does evolution favor true 

perceptions?” Proceedings of the SPIE 8651, Human Vision and 

Electronic Imaging XVIII, 865104, doi: 10.1117/12.2011609; 

Koenderink, J. J. 2011. “Vision as a user interface,” Human Vision and 

Electronic Imaging XVI, SPIE Vol. 7865, doi: 10.1117/12.881671; 

Koenderink, J. J. 2013. “World, environment, umwelt, and inner-world: 

A biological perspective on visual awareness,” Human Vision and 

Electronic Imaging XVIII, SPIE Vol. 8651, doi: 10.1117/12.2011874; 

Mark, J. T., Marion, B., and Hoffman, D. D. 2010. “Natural selection 



23 
 

and veridical perceptions,” Journal of Theoretical Biology 266: 504–15; 

Mausfeld, R. 2002. “The physicalist trap in perception theory,” in D. 

Heyer and R. Mausfeld, eds., Perception and the Physical World: 

Psychological and Philosophical Issues in Perception (New York: 

Wiley), 75–112; Singh, M., and Hoffman, D. D. 2013. “Natural 

selection and shape perception: Shape as an effective code for fitness,” 

in S. Dickinson and Z. Pizlo, eds., Shape Perception in Human and 

Computer Vision: An Interdisciplinary Perspective (New York: 

Springer), 171–85. For the related idea of an Umwelt, see von Uexküll, 

J. 1909. Umwelt und Innenwelt der Tiere (Berlin: Springer-Verlag); von 

Uexküll, J. 1926. Theoretical Biology (New York: Harcourt, Brace); von 

Uexküll, J. 1957. “A stroll through the worlds of animals and men: A 

picture book of invisible worlds,” in C. H. Schiller, ed., Instinctive 

Behavior: Development of a Modern Concept (New York: Hallmark); 

Boyer, P. 2001. “Natural epistemology or evolved metaphysics? 

Developmental evidence for early-developed, intuitive, category-

specific, incomplete, and stubborn metaphysical presumptions,” 

Philosophical Psychology 13: 277–97. 

2. Shermer, M. 2015. “Did humans evolve to see things as they really are? 

Do we perceive reality as it is?” Scientific American (November), 

https://www.scientificamerican.com/article/didhumans-evolve-to-see-

things-as-they-really-are/. 

3. Berkeley, G. 1710. A Treatise Concerning the Principles of Human 

Knowledge. 

4. Kant, I. 1781. Critique of Pure Reason (New York: American Home 

Library).  

5. Stroud, B. 1999. The Quest for Reality: Subjectivism and the 

Metaphysics of Color (Oxford, UK: Oxford University Press).  

6. Strawson, P. F. 1990. The Bounds of Sense: An Essay on Kant’s Critique 

of Pure Reason (London: Routledge), 38. 

7. von Uexküll, J. 1934. A Foray into the Worlds of Animals and Humans 

(Berlin: Springer). 

8. Plato, Republic.  

9. Palmer, S. 1999. Vision Science: Photons to Phenomenology 

(Cambridge, MA: MIT Press). 

10. See, e.g., Plantinga, A. 2011. Where the Conflict Really Lies: Science, 

Religion and Naturalism (New York: Oxford University Press); Balfour, 

A. J. 1915. Theism and Humanism, Being the Gifford Lectures Delivered 

at the University of Glasgow, 1914 (New York: Hodder & Stoughton). 

11. Cosmides, L., and Tooby, J. 1992. “Cognitive Adaptions for Social 

Exchange,” in Barkow, J., Cosmides, L., and Tooby, J., eds., The 

adapted mind: Evolutionary psychology and the generation of culture 

(New York: Oxford University Press). 



24 
 

12. Mercier, H., and Sperber, D. 2011. “Why do humans reason? Arguments 

for an argumentative theory,” Behavioral and Brain Sciences 34: 57–

111; Mercier, H., and Sperber, D. 2017. The Enigma of Reason 

(Cambridge, MA: Harvard University Press). 

13. Shermer, M. 2015. “Did humans evolve to see things as they really are? 

Do we perceive reality as it is?” Scientific American (November), 

https://www.scientificamerican.com/article/didhumans-evolve-to-see-

things-as-they-really-are/. 

در این مورد    ،فصل  ن ی تناسب وجود دارد. در ا  هاییبازده  باره در  ی فنای  مسئله  جا نیا   در .14

حسی که  است:    دیمف  یدو حس مختلف واقعمایز قائل شدن بین  که ت  میگویمسخن  

دوم را که واقعی است،    حس  وجود دارد.نشدن،  حسی که با وجود درک  و    وجود دارد

تناسب  های  بازدهی  یاب ی رد  یکنم که حواس ما برایو استدلال م  ناممیم  ینیع  تیواقع

انتزاع    عنوان بهتناسب،    های یبازده. اما  تکامل یافتند، نه برای دنبال کردن واقعیت عینی

 دی، فرض کنمثال  ید. بران وجود داشته باش  شوندوقتی درک نمی، ممکن است  اتییاضیر

ببینمهستم بدون این  ق یعم  یمن در خواب  که بنابرا  که خوابی  را    یزی ، مسلماً چنی و 

تناسب من    های یادعا کنم بازده  که رسد  یبه نظر م  ی، منطقحالنی بااکنم.  یدرک نم

دار  این  ی، حتدن هنوز وجود  ن آن  کهبا  را درک  این، کنم.  میها  از  ممکن است    گذشته 

، در خواب عمیق هستم کهیدرحالیافتم از تختخواب میمثال رای ب   کهیوقت من تناسب 

وجود دارند حتی   ها آن  هستند؛  ینیتناسب من ع  های ی، بازدهنی. بنابرا کاهش پیدا کند

من    تناسب  های ی، بازدهماما اگر من وجود نداشتمتقاعدکننده است.  .  نشوندک  اگر در

، میبنام  "ینیع  اریبس"آن را    بیاییدوجود دارد،    عینیاز    یتریقو  معنایوجود نداشت.  

وجود  ی اکنندهادراک چیاگر ه  یحت  ، وجود داشته باشد  که است   ی واقع  ی زیکه در آن چ

قبل    ،اشیاء  زمان و کنند که فضا یادعا م  دانان کی ز یاز ف  ی اریبس، مثالرای  نداشته باشد. ب

ارگانیسمیایناز   داشته  ها آندرک    ی برا  که  داشته  وجود  وجود  بنابراباشد،  و    ،نی اند 

مگر    ، دنتناسب وجود ندار   های ی، بازدهحالنیباا هستند.    ینیع  شدت به  اءیمان و اشزفضا

باشند  هاارگانیسم  کهنیا داشته  بنابرا  وجود    که یهنگام .  ستندین   ینیع  شدت به  ،نی و 

،  باشداتشان به دنبال تناسب که ادراک  دهدرا طوری شکل می  موجودات   ،تکاملگویم  می

  ی نیکاملاً ع  ت یواقع  ک یاز    دانانکی زیتصور ف  ، که در ذهن دارم  "یقتیحق"نه حقیقت،  

 است. 
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