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Automatic Computers

How Can a Computer be Programmed to Use a
Language

Neuron Nets

Theory of the Size of a Calculation
Self-improvement (F&5>J5EN])
Abstractions (JHE8E)

Randomness and Creativity (IESEl#T)
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How computers conquered chess—and now Go?

mmlfumuu WEEKLY JOURNAL OF SCIENCE 1

1968 19":’8 1988 ISSL 1996 1997 2016
International Levy wins Deep Thought Levy loses to Deep Blue (IBM) Deep Blue Mo human can play
: Master David his bet. becomes first Deep Thought  plays world beats Kasparov, the best computers
. S \ N, Levy bets £1250 computer to (IBM), 0-4. champion Garry  3%-2%. on equal terms. Top
"o "".' "“""”" 's%,.l-f \| that no computer defeat a Grand- Kasparov, loses GMs occasionally
/ will defeat him master (Bent 2-4, play exhibition
within 10 years. Larsen). matches against
-y computers with vari-
— ous handicaps.
Atlast — a computer program that John Tromp,com-  Tromp wins Tromplosesto  AlphaGo (Google) AlphaGo plays world
can beat a champion Go player Pace4s4 puter scientistand  his bet. Zen19,1-3. becomes first com- champion Lee Sedol:

top-level amateur puter to defeat a pro outcome to be deter-

ALL s Ys TEMS Ga hets'.élboolthat no (Fan Hui), 5-0.

o / computer will
defeat him by 2011.
POPULAR SCIENCE O NATURE COM/NATURE
SONGBIRDS SAFEGUARD \\’H[’\ GENES .10 758
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David Silver, Aja Huang, et.al, Mastering the game of Go with deep neural networks and tree search, Nature,
529:484-498,2016
M. Campbell, A.J. Hoane, F.H.Hsu, Deep Blue, Artificial Intelligence,134:57-59,2002
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Deep Thought
and Deep Blue
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AlphaGo

RS 2SEEEE , 1920 CPUs.
280 GPUs. Tensorflow#x
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Strong Al/Artificial General Intelligence(AGI) : @A TR
Weak Al/Domain-specific Artificial Intelligence : §uiZfEx< A TERE
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Humans are the only species that
combines intuitive (implicit) and
symbolic (explicit) knowledge, with
the dual capacity to transform the
former into the latter and in reverse
to improve the former with the
latter's feedback.

Intuition: The ability to understand
something immediately, without the
need for conscious reasoning

“The only real
valuable thing
is intuition”

- Albert Einstein
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o ZFLZSIMEESI(learning to learn)

Science | DOL10.1145/2349662 Marina Krakovsky

g e E{Y==>] : Reinforcement learning
Is @ model of learning where

you' re not given a solution—

you have to discover it by trial

and error...no explicit

specification, open world,

under-specified goal

Reinforcement Renaissance,
Communications of the

ACM, 2016,59(8):12-14 o RERUFY | REFI+aitFd
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B. Lake, R. Salakhutdinov, J. Tenenbaum, Human-level concept learning through
probabilistic program induction, Science, 2015, 350(6266):1332-1338
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Andrei A. Rusu, Neil C. Rabinowitz, Guillaume Desjardins, Hubert Soyer, James Kirkpatrick, Koray
Kavukcuoglu, Razvan Pascanu, Raia Hadsell, Progressive Neural Networks, arXiv:1606.04671
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