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https://fh295.github.io/noncompositional.html
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“An illustration of a baby daikon  “An armchair in the “A tapir made of accordion”
radish in a tutu walking a dog” shape of an avocado”

https://openai.com/blog/dall-e/
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“A bowl of soup that looks like “An astronaut riding a horse “Pre-modern Japanese
a monster knitted out of wool” in a photorealistic style” scroll about Bitcoin”

https://openai.com/dall-e-2/
https://twitter.com/hardmaru/status/1517470815222386694



“Oriental water painting of Hello Kitty programming on a MacBook during the Song dynasty”
https://twitter.com/hardmaru/status/1528019308307107840
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DALL-E: Creating
Images from Text

We've trained a neural network called DALL-E that creates
images from text captions for a wide range of concepts
expressible in natural language.

January 5, 2021
27 minute read
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https://openai.com/blog/dall-e/



DALL-ED{AHI SLNDH
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“An armchair in the shape of an avocado”

*$ L BDALL-EIE B DTEDcompositionalitylFER TE THRWI ENRBRD TIRIBWHNEDFEEHD XY
https://www.avocadosfrommexico.jp/

ditreitalia.com/en/products/armchairs/round
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BREICKDBREROERDSEHODERZIBHU TEDIDONSTEDIT S D—2 (productivity)

“An armchair in the “An armchair in the “An armchair in the
shape of an avocado” shape of a peach” shape of a brain coral”

https://openai.com/blog/dall-e/
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TransformerD =15 (2017%F)

2017F (CTransformerE WSO ETFILAEERE N/

TransformerZ B LI EBASENIEDETIVIETransformer—t&(C

Arxiv Publications Vs. Years Attention is all you need
. A Vaswani, N Shazeer, N Parmar... - Advances in neural ..., 2017 - proceedings.neurips.cc
Attention Is All You Need

... the number of attention heads and the attention key and value dimensions, keeping the

2 1000 W amount of computation constant, as described in Section 3.2.2. While single-head attention is 0.9 ...
2 % v #%F Y9 5IF |5I1Mm42753 | BEERLE £35/\—Y3y
P
S 500 /
Ashish Vaswani* Noam Shazeer* Niki Parmar* Jakob Uszkoreit* (a W _ /
Google Brain Google Brain Google Research Google Research S 7 /
avaswani@google.com noam@google.com nikip@google.com usz@google.com — / /
o.o
& 0  eerer S, 7 7
Llion Jones* Aidan N. Gomez* T Fukasz Kaiser™ =
Google Research University of Toronto Google Brain Z, 2017 2018 2019 2020
llion@google.com aidan@cs.toronto.edu lukaszkaiser@google.com
Illia Polosukhin® * % Publications on Arxiv (including both Peer-

e e v G reviewed and Non peer-reviewed)

Vaswani+ 2021 Attention is All You Need

Khan+ 2021 Transformers in Vision: A Survey

https://scholar.google.co.jp/scholar?hl=ja&as_sdt=0%2C5&g=attention+is+all+you+need&btnG=&oqg=attention
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GPT-3D &%

1750 D /NT A —F W55 TransformerNX—X DTET )L T3H DGPT-3D E 5
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COPYWRITING SUMMARIZATION PARSING UNSTRUCTURED TEXT CLASSIFICATION Write a recipe based on these ingredients and instructions: [TO SQL TRANSLATION  CALLING AN API VIA NATURAL LANGUAGE  CODE CONTINUATION
Frito Ple
Ingredients: Python 3
Create promo copy for the FamilyTime mobile application. It allows unlimited Fritos 1. Preheat oven to 375 degrees F. Eicﬁgicﬁﬂi”;piame of a Blicoth WD Bocorials Uy Lt
uploading, special filters and makes it easy to create albums of photos and Chili
videos. It runs on iOS and Android: Shredded cheddar chees( 2. Spread Fritos in an even layer on a baking sheet.
Sweet white or red onions T‘:gzeSts
Sour cream 3. Top with chili and shredded cheese. !

FamilyTime is the perfect app to share and create memories 0
with your family. FamilyTime is a free, unlimited photo and
video editor that allows you to create albums of your esponsel=RequesiEsge LR
. . . data = json.loads(response.text)
memories. It has a special filter for the perfect summer 5. Bake in preheated oven for 15 minutes. datal 1['7d']
look and is so simple to use.

Instructions: 4. Top with small onions. U=

6. Remove from oven and top with sour cream.

(get_bitcoin_price())

7. Enjoy!

https://openai.com/api/



More is Different
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6 —— L=(D/5.4-1013)-0.095 | 5.6} —— L=(N/8.8-1013)-0:076 150, -
i 0?4 8 1.2
5 - 3.9 4_.8 i 175 i ]&‘éa\\\\ 108 e
? 3.6 e
o : 4.0 7
9 4 10 -
10° 0.3 g
3 S0 3.2 8 2ot ] N L 106 S 10°
h 3 . 3 0 3 = (1.§ex+ 65)_0.19 \‘\;( 3 e N (1.5 >(C10‘€)_0.15 \\\ —e [“xm,)—ou \\\ -
' 241 ) 10-¢ 10-6 10-¢ 10- 10 10-6 10-4 10-2 10° o 10~ 10-6 10-4 10 10
- L= (Cmin/2-3 . 108)—0.050 ’ é
2 : : : ' a4 Sl S SRR ' ' ] g Image— Text
1070 1077 10 1072 10°Y 10! 108 10° 105 107 109 i w139 10° Ly
. 10° -\‘s 1010
Compute Dataset Size Parameters o w05 :
. . 107 9
PF-days, non-embedding tokens non-embedding w050 -
10, 035 10° ol
AN s R 21 \‘\ 6
it & it (1.4 xc1o-5)_0'14 \‘\ B e (1.5 ::10-3)_0'16 B O B | Lm2.57:1C 0 -
10-5 10-4 10-2 10 10“10 6 10-° 10~* 10~ 1072 10-! 1('): 0 1510 ' 10~ 10~ 10 10° 154 "
Compute (PF-days)

Line color denotes model size

Kaplan+ 2021 Scaling Laws for Neural Language Models

Henighan+ 2021 Scaling Laws for Autoregressive Generative Modeling
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2017 £ 2018 : 2019 . 2020 . 2021 : 2022

Transformer | BERT GPT2  {GPT3  iDALLE i DALLE 2 (unCLIP)
: . . = ECLIP Flamingo
. GLIDE . OPT
Gopher Imagen
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A giant, stone hand gently balancing A cute corgi lives in a house made A brain riding a rocketship Teddy bears swimming at the

a car on the tip of the Eiffel Tower. out of sushi. heading towards the moon. Olympics 400m Butterfly event.

https://imagen.research.google/

https://twitter.com/Chitwan_Saharia/status/1529904034957643778
Saharia+ 2022 Photorealistic Text-to-Image Diffusion Models with Deep Language Understanding
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“a stack of 3 cubes. a red cube is on the “Red cube on top of a blue cub”

top, sitting on a green cube. the green

cube is in the middle, sitting on a blue

cube. the blue cube is on the bottom.” https://openai.com/blog/dall-e/

Ramesh+ 2022 Hierarchical Text-Conditional Image Generation with CLIP Latents



Embodied/grounded language learning
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Wittgenstein 1953 Philosophical Investigation



Human in the Loop
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SETIRZTOEEBZEOURDOEMAE & OHEERNE (zone of proximal development)
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BICSEZZEES I 2HEDEIRICIIABZEICHAAATLEZENEEZS (Human in the Loop)

Vygotsky 1934 Though and Language



Symbol Emergence
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52 (symbol emergence)

Lashley 1951 The Problem of Serial Order in Behavior

Santoro+ 2021 Symbolic Behaviour in Artificial Intelligence

Taniguchi+ 2015 Symbol Emergence in Robotics: A Survey
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“It is obvious to many others besides ourselves that parallel processing and

sequential symbol processing must somehow occur in the same system”

[McClelland & Rumelhart 1987]
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Automated Theorem Proving (ATP) x Machine Learning (ML)

EEAE (ATP) [CHmi=EE =R WAHENEEFBEZ AV

Lumlit

EIEDE

REWRITE_TAC [ PREMISE1 ; PREMISE2 ]

tactic name list of premises

—

Premise selection\MD3F

1 [Urban+ 2008]

_—

DeepMath: REZFE Z#] Tpremise selection\JF

i [Irving+ 2016]

=

EEZEN—A D

EDHTE (Gamepad, HOList, DeepHOL, CogqGym, GPT-f, TacticZero..)

Al

[Rabe & Szegedy 2021] (FALEHFEHERKIFEAMIT TITIBASEICIZ2FENERL L F5

Rabe & Szegedy 2021 Towards the Automatic Mathematician



Towards the Automatic Mathematician
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Conference on Artificial Intelligence and Theorem Proving (AITP)
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7th Conference on Artificial Intelhgence and Theorem Prov1ng
AITP 2022 o e

> M

September 4-9, 2022, Aussms and onlme, France

b ST

Background

Large-scale semantic processing and strong computer assistance of mathematics and science is our inevitable future. New combinations of Al and reasoning methods and tools
deployed over large mathematical and scientific corpora will be instrumental to this task. The AITP conference is the forum for discussing how to get there as soon as possible, and the
force driving the progress towards that.

This year AITP will be co-located with a meeting of WG5 of Cost Action European Research Network on Formal Proofs.

Topics
e Al and big-data methods in theorem proving and mathematics
» Collaboration between automated and interactive theorem proving, in particular their Al/ML aspects
o Common-sense reasoning and reasoning in science
Alignment and joint processing of formal, semi-formal, and informal libraries, Formal Abstracts
Methods for large-scale computer understanding of mathematics and science
Combinations of linguistic/learning-based and semantic/reasoning methods
Formal verification of Al and machine learning algorithms, explainable Al

http://aitp-conference.org/2022/



5. E&F



\

Felix Hill "Why composition is DALL-E’s strength, not its weakness”

Aurelie Herbelot "How to Stop Worrying About Compositionality”

Stantord Encyclopedia of Philosophy "Compositionality”
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https://fh295.github.io/noncompositional.html
https://thegradient.pub/how-to-stop-worrying-about-compositionality-2/
https://plato.stanford.edu/entries/compositionality/
https://deeplearning.hatenablog.com/entry/gpt3

