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155 M. A. Aizerman, E. M. Braverman, L. I. Rozonoer, Theoretical Foundations 
of the Potential Foundations Method in Pattern Recognition, Automation 
and Remote Control 25/1964: 821-837.

156 T. Poggio, On Optimal Nonlinear Associative Recall, Biological Cybernetics 
19/1975: 201-209.

157 John Shawe-Taylor a Nello Cristianini, Kernel Methods for Pattern Analysis, 
Cambridge University Press, Cambridge UK 2004, s. 293.

158 Rozhovor s Bernhardem Boserem přes Zoom 16. července 2021. Tato 
a všechny následující citace Bosera jsou z tohoto autorova rozhovoru.

159 D. S. Broomhead a D. Lowe, Multivariable Functional Interpolation and 
Adaptive Networks, Complex Systems 2/1988, 321-355.

160 Andrew Ng, Exercise 8: Non-linear SVM Classification with Kernels, ke 
kurzu Machine Learning, OpenClassroom, openclassroom.stanford.edu/ 
MainFolder/DocumentPage.php?course=MachineLearning&doc=exer- 
cises/ex8/ex8.html.

161 Kilian Weinberger, Machine Learning Lecture 22: More on Kernels—Cor­
nell CS4780 SP17, video YouTube, youtu.be/FgTQG2IozlM, ve 38:08.

162 E-mailové rozhovory s Manfredem Warmuthem 6. a 9. března 2022. Tato 
a všechny následující citace Warmutha pocházejí z těchto autorových roz­
hovorů.

163 Bernhard E. Boser, Isabelle M. Guyon, Vladimir N. Vapnik, A Training Al­
gorithm for Optimal Margin Classifiers, COLT '92: Proceedings of the Fifth 
Annual Workshop on Computational Learning Theory, červenec 1992, 
144-152.

164 Corinna Cortes a Vladimir Vapnik, Support-Vector Networks, Machine 
Learning 20/1995: 273-297.

165 E-mailové rozhovory s Davidem Hausslerem ze 7. a 8. března 2022. Tato 
a všechny následující citace Hausslera pocházejí z těchto autorových roz­
hovorů.

166 Anselm Blumer et al., Learnability and the Vapnik-Chervonenkis Dimen­
sion, Journal of the ACM 36, č. 4, říjen 1989, 929-965.

167 The Frontiers of Knowledge Awards recognize Guyon, Scholkopf, and Vap­
nik for Teaching Machines How to Classify Data, The BBVA Foundation, 
únor 2020, tinyurl.com/bddcdtv8.

168 Bernhard Scholkopfa Alexander J. Smola, Learning with Kernels: Support 
Vector Machines, Regularization, Optimization, and Beyond, MIT Press, 
Cambridge MA 2001.

169 John Hopfield, “Now What?“ Princeton Neuroscience Institute, říjen 2018, 
pni.princeton.edu/people/john-j-hopfield/now-what.

170 Rozhovor s Johnem Hopfieldem přes Zoom 25. října 2021. Tato a všech­
ny další citace Hopfielda pocházejí z tohoto autorova rozhovoru, nejsou-li 
označeny jako citace z jeho článku „Now What?“

171 John Hopfield, Kinetic Proofreading: A New Mechanism for Reducing Errors 
in Biosynthetic Processes Requiring High Specificity, PNAS 71, č. 10, 1. říj­
na, 1974: 4135-4139.

172 Hopfield, „Now What?“
173 Tamtéž.
174 Tamtéž.
175 Tamtéž.
176 Tamtéž.
177 Tamtéž.
178 Ciara Curtin, Fact or Fiction?: Glass Is a (Supercooled) Liquid, Scientific 

American, 22. února 2007, www.scientificamerican.com/article/fact-fic- 
tion-glass-liquid/.

179 Ferromagnetism, LibreTexts, tinyurl.com/2p8jcxmf.
180 S. G. Brush, History of the Lenz-Ising Model, Reviews of Modern Physics 39, 

č. 4/1967: 883-893.
181 Lee Sabine, Rudolf Ernst Peierls, 5 June 1907-19 September 1995, Biogra­

phical Memoirs of Fellows of the Royal Society, 1. prosince 2007, s. 53265­
53284.

182 R. H. Dalitz a Sir Rudolf Peierls, eds., Selected Scientific Papers of Sir Rudolf 
Peierls, World Scientific Publishing, Singapur 1997, s. 229.

183 Giorgio Parisi, Spin Glasses and Fragile Glasses: Statics, Dynamics, and 
Complexity, PNAS 103, č. 21, 23. května 2006: 7948-7955.

184 Ada Altieri a Marco Baity-Jesi, An Introduction to the Theory of Spin 
Glasses, arxiv.org/abs/2302.04842. Viz též: Viktor Dotsenko, An Intro­
duction to the Theory of Spin Glasses and Neural Networks, World Scienti­
fic, Singapur 1994), s. 4, 113.

185 Hopfield, „Now What?“
186 Raúl Rojas, Neural Networks: A Systematic Introduction, Springer, Berlin 

2013, s. 349-354.
187 Rojas, Neural Networks, s. 353.
188 Rozhovor přes Zoom s Georgem Cybenkem 11. listopadu 2021. Tato 

a všechny další citace Cybenka pocházejí z tohoto autorova rozhovoru.
189 Vincenzo Lomonaco, What I Learned at the Deep Learning Summer School 

2017 in Bilbao, Medium, 27. července 2017, tinyurl.com/4xhc7h9e.
190 Chapter 4: A Visual Proof that Neural Nets Can Compute Any Function, 

z Michael Nielsen, Neural Networks and Deep Learning, “Determination 
Press“, 2015, neuralnetworksanddeeplearning.com/chap4.html.

191 G. Cybenko, Continuous Valued Neural Networks with Two Hidden Layers 
Are Sufficient, Technical Report, 1988, Department of Computer Science, 
Tufts University.

192 G. Cybenko, Approximation by Superpositions of a Sigmoidal Function, 
Mathematics Control Signal Systems 2, prosinec 1989, 303-314.
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193 Rozhovor s Geoffreym Hintonem 1. října 2021. Tato a další citace Hintona 
pocházejí z tohoto autorova rozhovoru.

194 Chris Darwin, Christopher Longuet-Higgins: Cognitive Scientist with 
a Flair for Chemistry, The Guardian, 10. června 2004, www.theguardian. 
com/news/2004/jun/lO/guardianobituaries.highereducation.

195 Frank Rosenblatt, Principles of Neurodynamics: Perceptrons and the Theo­
ry of Brain Mechanisms, Cornell University Report č. 1196-G-8, 15. března 
1961, s. 292.

196 Rosenblatt, Principles of Neurodynamics, s. 287.
197 Rosenblatt, Principles of Neurodynamics, s. 291.
198 M. Minsky a 0. G. Selfridge, Learning in Random Nets, Information Theory, 

ed. E. C. Cherry, Butterworth, London 1961, s. 335-347.
199 Hubert L. Dreyfus a Stuart E. Dreyfus, Making a Mind Versus Modeling 

the Brain: Artificial Intelligence Back at a Branchpoint, Daedalus 117, č. 1, 
zima 1988: 15-43.

200 Jürgen Schmidhuber, Who Invented Backpropagation?, blog, 2014, peo- 
ple.idsia.ch/~juergen/who-invented-backpropagation.html.

201 P. Werbos, Beyond Regression: New Tools for Prediction and Analysis in 
the Behavioral Sciences, Ph.D. diss., Harvard University 1974.

202 Tamtéž.
203 David E. Rumelhart, Geoffrey E. Hinton, Ronald J. Williams, Learning Repre­

sentations by Back-propagating Errors, Nature 323, říjen 1986, 533-536.
204 Rozhovor s Yannem LeCunem přes Zoom 11. října 2021. Tato a všechny 

další citace LeCuna pocházejí z tohoto autorova rozhovoru.
205 H. B. Barlow, David Hubel and Torsten Wiesel: Their Contribution Towards 

Understanding the Primary Visual Cortex, Trends in Neuroscience 5/1982: 
145-152.

206 David H. Hubel, Tungsten Microelectrode for Recording from Single Units, 
Science 125, 22. března 1957, 549-550.

207 D. H. Hubel a T. N. Wiesel, Receptive Fields of Single Neurones in the 
Cat's Striate Cortex, Journal of Physiology 148/1959, 574-591.

208 Hubel a Wiesel, Receptive Fields of Single Neurones in the Cat’s Striate 
Cortex.

209 Tamtéž.
210 Steven Zak, Cruelty in Labs, New York Times, 16. května 1983, www.nyti- 

mes.com/1983/05/16/opinion/cruelty-in-labs.html.
211 Tamtéž.
212 David S. Forman, Grim Alternative to Animal Experiments, New York Ti­

mes, 30. května 1983, www.nytimes.com/1983/05/30/opinion/l-grim- 
-alternative-to-animal-experiments-195873.html.

213 David Hubel popisuje svůj experiment a týmový náhodný objev v tomto 
videu: Paul Lester, Hubel and Wiesel Cat Experiment, YouTube, www.you- 
tube.com/watch?v=IOHayh06LJ4.

214 Grace W. Lindsay, Convolutional Neural Networks as a Model of the Visual 
System: Past, Present, and Future, Journal of Cognitive Neuroscience 33, 
č. 10/2021: 2017-2031.

215 Kunihiko Fukushima, Cognitron: A Self- Organizing Multilayered Neural 
Network, Biological Cybernetics 20, září 1975, 121-136.

216 Kunihiko Fukushima, Neocognitron: A Self- Organizing Neural Network 
Model for a Mechanism of Pattern Recognition Unaffected by Shift in Po­
sition, Biological Cybernetics 36, duben 1980, 193-202.

217 Fukushima, Neocognitron.
218 Fukushima, Neocognitron, s. 201.
219 Massimo Piattelli-Palmarini, ed., Language and Learning: The Debate Be­

tween Jean Piaget and Noam Chomsky, Harvard University Press, Cam­
bridge Mass. 1980.

220 Piattelli-Palmarini, ed., Language and Learning, s. 91.
221 Piattelli-Palmarini, ed., Language and Learning, s. 93.
222 Historie Lushe, předchůdce SN, viz leon.bottou.org/projects/lush.
223 Yann LeCun et al., Gradient-Based Learning Applied to Document Reco­

gnition, Proceedings of the 1EEE 86, č. 11, listopad 1998, 2278-2324.
224 Trefor Bazett, The Convolution of Two Functions | Definition & Proper­

ties, video YouTube, www.youtube.com/watch?v=AgKQQtEc9dk.
225 Achmad Fahrurozi et al., Wood Classification Based on Edge Detections 

and Texture Features Selection, International Journal of Electrical and 
Computer Engineering 6, č. 5, říjen 2016, 2167-2175.

226 Max Pooling, paperswithcode.com/method/max-pooling.
227 D. C. Ciresan et al., Deep Big Simple Neural Nets for Handwritten Digit Re­

cognition, Neural Computation 22, č. 12/2010, 3207-3220.
228 Volodymyr Mnih and Geoffrey E. Hinton, Learning to Detect Roads in High­

-Resolution Aerial Images, PDF, www.cs.toronto.edu/~hinton/absps/ 
road_detection.pdf.

229 Volodymyr Mnih, CUDAMat: A CUDA-Based Matrix Class for Python, PDF, 
University of Toronto Technical Report, UTML TR 2009-2004, www.cs. 
toronto.edu/~vmnih/docs/cudamat_tr.pdf.

230 J. Deng et al., ImageNet: A Large- Scale Hierarchical Image Database, 2009 
IEEE Conference on Computer Vision and Pattern Recognition, Miami Fla. 
2009, s. 248-255.

231 Visual Object Classes Challenge 2010, host.robots.ox.ac.uk/pascal/VOC/ 
voc2010/.

232 Rozhovory s Michailem Belkinem přes Zoom z 20. července 2021,15. led­
na 2022 a 13. ledna 2023. Tato a další citace Belkina pocházejí z těchto 
autorových rozhovorů, není-li uvedeno jinak.

233 Definice a původ slovagrokovat („grok") viz: www.britannica.com/topic/grok.
234 Rozhovor s Aletheou Powerovou přes Zoom 28. ledna 2022. Tato a další 

citace Powerové pocházejí z tohoto autorova rozhovoru.
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235 Anil Ananthaswamy, A New Link to an Old Model Could Crack the Mystery 
of Deep Learning, Quanta, 11. října 2021, tinyurl.com/27hxb5k5.

236 Scott Fortmann-Roe Understanding the Bias-Variance Trade-off, příspě­
vek na blogu, červen 2012, scott.fortmann-roe.com/docs/BiasVariance. 
html.

237 Behnam Neyshabur et al., In Search of the Real Inductive Bias: On the Role 
of Implicit Regularization in Deep Learning, arXiv, 16. dubna 2015, arxiv. 
org/abs/1412.6614.

238 Neyshabur et al., In Search of the Real Inductive Bias: On the Role of Im­
plicit Regularization in Deep Learning.

239 Chiyan Zhang et al., Understanding Deep Learning Requires Rethinking 
Generalization, arXiv, 26. února 2017, arxiv.org/abs/1611.03530.

240 Osobní rozhovor s Peterem Bartlettem v Berkeley, Kalifornie, 11. prosin­
ce 2021. Citace Bartletta pochází z tohoto autorova rozhovoru.

241 Citace Ruslana Salakhutdinovav Mikhail Belkin, Fit without Fear: Remar­
kable Mathematical Phenomena of Deep Learning through the Prism of 
Interpolation, arXiv, 29. května 2021, arxiv.org/abs/2105.14368.

242 David H. Wolpert, ed., The Mathematics of Generalization, CRC Press, Boca 
Raton Fla. 1995), s. 11-15.

243 Holly Else, AI Conference Widely Known as 'NIPS' Changes Its Controversi­
al Acronym, Nature News, 19. listopadu 2018, www.nature.com/articles/ 
d41586-018-07476-w.

244 Wolpert, ed., The Mathematics of Generalization, s. 15.
245 Peter Bartlett et al., Boosting the Margin: A New Explanation for the Effecti­

veness of Voting Methods, The Annals of Statistics 26, č. 5, říjen 1998, 
1651-1686.

246 Sepp Hochreiter a Jürgen Schmidhuber, Long Short-Term Memory, Neural 
Computation 9, č. 8/1997, 173-180.

247 Sebastian Raschka, Machine Learning FAQ: Why Is the ReLu Function Not 
Differentiable at x= O?, Sebastian Raschka, blog, AI Magazine, sebastia- 
nraschka.com/faq/docs/relu derivative.html.

248 Sázka popsaná Alexejem Efrosem během rozhovoru přes Zoom 28. ledna 
2022. Tato a další citace Efrose pocházejí z tohoto autorova rozhovoru.
Viz též The Gelato Bet, březen 2019, people.eecs.berkeley.edu/~efros/ 
gelato_bet.html.

249 Anil Ananthaswamy, Self-Taught AI Shows Similarities to How the Brain 
Works, Quanta, 11. srpna 2022, tinyurl.com/8z35n24j.

250 Mikhail Belkin et al., Reconciling Modern Machine-Learning Practice and 
the Classical Bias-Variance Trade-Off, PNAS 116, č. 32, 24. července 2019, 
15849-15854.

251 Tom Goldstein vystoupil 10. ledna 2022 na zasedání Národní vědecké 
nadace o strojovém učení. Tato a další citace Goldsteina pocházejí z jeho 
přednášky, která je k dispozici na tinyurl.com/4m5396b7, od času 29:40.

252 Micah Goldblum et al., Truth or Backpropaganda? An Empirical In­
vestigation of Deep Learning Theory, arXiv, 28. dubna 2020, arxiv.org/ 
abs/1910.00359.

253 Jonas Geiping et al., Stochastic Training Is Not Necessary for Generaliza­
tion, arXiv, 19. dubna 2022, arxiv.org/abs/2109.14119.

254 Ethan Dyer and Guy Gur-Ari, Google Research, Blueshift Team, Minerva: 
Solving Quantitative Reasoning Problems with Language Models, blog, 
30. června 2022, blog.research.google/2022/06/minerva-solving-quan- 
titative-reasoning.html.

255 Anil Ananthaswamy, ChatGPT and Its Ilk, YouTube video, www.youtube. 
com/watch?v=gL4cquObnbE.

256 Emily M. Bender et al., On the Dangers of Stochastic Parrots: Can Language 
Models Be Too Big? FAccT'21: Proceedings of the 2021 ACM Conference on 
Fairness, Accountability, and Transparency, Association for Computing 
Machinery, New York N.Y, březen 2021, s. 610-623.

257 Maggie Zhang, Google Photos Tags Two African-Americans as Gorillas 
Through Facial Recognition Software, Forbes, 1. července 2015, tinyurl. 
com/yr5y97zz.

258 Nico Granta Kashmir Hill, Google's Photo App Still Can’t Find Gorillas. And 
Neither Can Apple's, New York Times, 22. května 2023, tinyurl.com/4xb- 
j6pmh.

259 Jeff Larson et al., How We Analyzed the COMPAS Recidivism Algorithm, 
ProPublica, 23. května 2016, tinyurl.com/3adtt92t.

260 Jeffrey Dastin, Insight— Amazon Scraps Secret AI Recruiting Tool that Sho­
wed Bias Against Women, Reuters, 11. října 2018, tinyurl.com/mpfmserk.

261 Ziad Obermeyer et al., Dissecting Racial Bias in an Algorithm Used to Ma­
nage the Health of Populations, Science 366, č. 6464, 25. října 2019, 447­
453.

262 Joy Buolamwini a Timnit Gebru, Gender Shades: Intersectional Accuracy 
Disparities in Commercial Gender Classification, Proceedings of Machine 
Learning Research 81/2018, 1-15.

263 Adam Tauman Kalai, How to Use Self-Play for Language Models to Impro­
ve at Solving Programming Puzzles, Workshop on Large Language Models 
and Transformers, Simons Institute for the Theory of Computing, 15. srp­
na 2023, tinyurl.com/56sct6n8.

264 Celeste Kidd a Abeba Birhane, How AI Can Distort Human Beliefs, Science 
380, č. 6651, 22. června 2023, 1222-1223.

265 Upraveno z Anil Ananthaswamy, Artificial Neural Nets Finally Yield Clues 
to How Brains Learn, Quanta, 28. února 2020.

266 Upraveno z Anil Ananthaswamy, Deep Neural Networks Help to Explain 
Living Brains, Quanta, 28. října 2020.

267 Upraveno z Ananthaswamy, Deep Neural Networks Help to Explain Living 
Brains.

436 Poznámky Poznámky 437

tinyurl.com/27hxb5k5
roe.com/docs/BiasVariance
http://www.nature.com/articles/
nraschka.com/faq/docs/relu
people.eecs.berkeley.edu/%7Eefros/
tinyurl.com/8z35n24j
tinyurl.com/4m5396b7
arxiv.org/
http://www.youtube
tinyurl.com/4xb-j6pmh
tinyurl.com/3adtt92t
tinyurl.com/mpfmserk
tinyurl.com/56sct6n8


268 Upraveno z Ananthaswamy, Deep Neural Networks Help to Explain Living 
Brains.

269 Upraveno z Ananthaswamy, Deep Neural Networks Help to Explain Living 
Brains.

270 Upraveno z Ananthaswamy, Deep Neural Networks Help to Explain Living 
Brains.

271 Anil Ananthaswamy, In Al, Is Bigger Better? Nature 615, 9. bfezna 2023, 
202-205.

272 Rich Radke, Probability Bites, YouTube videos, www.youtube.com/play- 
list?list=PLuh62Q4Sv7BXkeKW4J_2WQBlYhKs_k-pj.
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