


I propose to consider the question, "Can machines
think?"

The original guestion, "Can machines think?" I believe
to be too meaningless to deserve discussion.
Nevertheless I believe that at the end of the century
the use of words and general educated opinion will
have altered so much that one will be able to speak of
machines thinking without expecting to be

contradicted.
-- Alan Turing



Why only us ?

What kind of creatures are we ?

-- Chomsky



In short, he (Voevodsky) was a genius akin to Cantor
or Grothendieck, at times teetering on the brink of
sanity, yet gripped by an immense desire for beauty
and clarity, engaging in struggles that gripped his
whole soul. From the fires of this volcano, truly
original ideas emerge.

--- John Baez
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Image of retina

HE KR TE MR R SE D &2



EBRZEADIG Deep Learning

Image of retina

Systolic blood pressure
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Google Lens Deep Learning + AR

Smart Text Selection
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JERID A

“Sure, what time are you
looking for around?”

Il » o 36:36/1:46:31

HMYFELZ, AIEFCOLVARALNTTI M ?
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JERID A

Il » € 36:39/1:4631

1285



Deep Learning + ?

BEEORYMIKSERREDEEE T
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“We do not have a 12 pm available.
The closest we have to that is a 1:15.”

Il » o 3641/1:4631

12B:EL o [ENTI R, —FELDIE. 1155 TY A%
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“Do you have anything between
10 am and 12 pm?”

Il » o 3647/1:4631

10O 12D IEHLNTEI M ?
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“Depending on what service she would like.
What service is she looking for?”

Il » € 3652/1:4631

PGSy =LK YFET R AZCHET?
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‘Just a women's haircut, for now.”

Il » o 3656/1:46:31

I XYY E-WATT,
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“Okay, we have a 10 o' clock.”

Il » € 36:59/1:4631

TNniEn, 10 TKRX XTI,
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“10 am is fine.”

Il » ¢ 37.01/1:4631
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“Okay, what's her first name?”

Il » o 37:03/1:46:31
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“The first name is Lisa.”

Il » o 37.05/1:46:31
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“Okay, perfect. So | will see Lisa
at 10 o' clock on May 3rd.”

Il » ¢ 37:07/1:4631
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“Okay great, thanks.”

Il » o 37:11/1:46:31
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“Great. Have a great day. Bye.”

Il » o 37:112/1:46:31
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Contexts

User says
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— e Weather

Action

REQUIRED @ PARAMETER NAME @

date

geo-city

Enter name

+ New parameter

Response @

DEFAULT +

Intent&Entity

I TA4T4DIEE

ENTITY @

@sys.date Sdate

@sys.geo-city Sgeo-city

Enter entity

ISLIST@

AN

Google DialogFlow



o Weather Intent&Response® A RS

geo-city @sys.geo-city Sgeo-city

Enter name Enter entity

+ New parameter

Response @

DEFAULT +

Text response

bhhxtHEA
KD &, EHSBEWVWD

BHRRBETS VD

Enter a text response variant

ADD MESSAGE CONTENT Google DialogFlow
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El&. FALEIEEDN Alexa Multiturn Dialog
AlexaTHTELANDTHS

Dialog Model&Dialog Directive

To use any of the Dialog directives, you must create a
dialog model with the skill builder (beta). This
structure identifies:

1.

The slots that must be filled with valid values in
order to fulfill the intent. These are
considered required slots.

. The prompts Alexa speaks to ask for required slot

values and the utterances users can say in reply.

. Whether any of the required slots must be also

confirmed by the user before continuing.

. Whether the entire intent must be confirmed by

the user before continuing.

. The prompts Alexa speaks to ask for slot and

intent confirmations



;/deJ:l ‘J7

// The intentRequest variable
// here is the IntentRequest object sent to the skill.
if (intentRequest.dialogState === "STARTED"){
// Pre-fill slots: update the intent object with slot values for which
// you have defaults, then return Dialog.Delegate
// with this updated intent in the updatedIntent property.
¥ else if (intentRequest.dialogState != "COMPLETED"){
// return a Dialog.Delegate directive with no updatedIntent property.
¥} else {
// Dialog is now complete and all required slots should be filled,
// so call your normal intent handler.
handlePlanMyTripIntent(intent, session, callback);

b

ETCHREL
HAHIZITT. AT UNTEL 735, Alexa Multiturn Dialog




H2J)L

OO User: Alexa, IRI1TEHE I T, #ATESDETEIE-T

B Alexa sends the skill a PlanMyTrip intent with:
dialogState: STARTED
fromCity: null
toCity: ¥R
travelDate: null
travelMode: null
activity: null
confirmationStatus: NONE

B The skill returns a Dialog.Delegate directive with:
updatedIntent.slots.fromCity: Seattle and the other slots
unchanged (this defaults the fromCity to a value)

Alexa Multiturn Dialog



O Plan My Trip: EEMDOHFETEIALLNTT M ?

B (Confirmation prompt for the fromCity slot, as defined in the
dialog model.)

O User: &5

B Alexa sends the PlanMyTrip intent with:
dialogState: IN_PROGRESS
fromCity: IR (now with confirmationStatus: CONFIRMED)
toCity: HMH
travelDate: null
travelMode: null
activity: null
confirmationStatus: NON
B Skill returns a Dialog.Delegate directive.

O Alexa: LWOHFELET ?

B (This elicitation prompt for travelDatecomes from the dialog
model.)

Alexa Multiturn Dialog



O User: $:BNDEEH

B Alexa sends the PlanMyTrip intent with:
dialogState: IN_PROGRESS
fromCity: R (confirmationStatus: CONFIRMED)
toCity: #MH
travelDate: 2017-04-21
travelMode: null
activity: null
confirmationStatus: NONE
B Skill returns a Dialog.Delegate directive. (in this example,
the travelMode and activity slots are not required, so Alexa
does not prompt for them.)

O Alexa: ERMNOHA.4A21HOHEFETEALLNTT N ?

B (Intent confirmation prompt from the dialog model.)

Alexa Multiturn Dialog



O User: LM &

B Alexa sends the PlanMyTrip intent with:
dialogState: COMPLETED
fromCity: R (confirmationStatus: CONFIRMED)
toCity: #MH
travelDate: 2017-04-21
travelMode: null
activity: null
confirmationStatus: CONFIRMED

B Skill now has all needed information and can handle
the PlanMyTrip intent.
Since the dialogState is COMPLETED, the skill can no
longer return the Dialog.Delegate directive.

Alexa Multiturn Dialog



O User: h5&
B Alexa sends the PlanMyTrip intent with:
dialogState: COMPLETED
fromCity: R (confirmationStatus: CONFIRMED)
toCity: #MH
travelDate: 2017-04-21
travelMode: null
activity: null
confirmationStatus: DENIED

B The dialog is considered complete since all information
was gathered.
Since the dialogState is COMPLETED, the skill can no
longer return the Dialog.Delegate directive.

Alexa Multiturn Dialog



ElicitSlot Directive Sample

{

"version": "1.0",
"sessionAttributes”: {},
"response”: {
"outputSpeech": {
"type": "PlainText",
"text": "From where did you want to start your trip?"
i,
"shouldEndSession": false,
"directives": [
{
"type": "Dialog.ElicitSlot”,
"slotToElicit": "fromCity",
"updatedIntent”: {
"name": "PlanMyTrip",
"confirmationStatus": "NONE",

*sTotsTasd
“toCity™ s %
"name": "toCity",
"confirmationStatus”: "NONE"
i,

Alexa Multiturn Dialog



s

"travelDate": {
"name": "travelDate",
"confirmationStatus": "NONE",
"value": "2017-04-21"
j
"fromCity": {
"name": "fromCity",
"confirmationStatus”: "NONE"
f
"activity": {
"name"”: "activity"”,
"confirmationStatus”: "NONE"
}
"travelMode": {
"name": "travelMode",
"confirmationStatus”: "NONE"

Alexa Multiturn Dialog
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Keynote (Google I/0 '18)

Il » o 1:34:56/1:46:31
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Protecting Election Integrity
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Fighting Fake News

Spam

Fake Accounts -

Built Defenses To Detect

20,000

Al Tools Took Down Launched Machine Learning Launched \ /
- e Click-Jacking Thousands of Fake Accounts To Help Detect and Take Machine Security ’
- Action Against Fake Accounts Learning To and Content
Help Detect Reviewers at
/ Fact Checkers Blocked Ads Related Articles andiTake Facebook
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\ \ France Repeatedly Reliable Information Fake 'Accounts
Share Fake News
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: Fact Checkers | Verifying Political
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Digital Wellbeing

How we can help you
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Understand Focus on Switch off and Find balance

Qour habits / what matters wind down for your family

Google Digital Wellbeing
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9:00

< Time watched

Today 34 minutes

Yesterday 38 minutes

Dashboard

Past 7 days 4 hr 5 min

Daily average 35 minutes

Stats are based on your watch history.

LEARN MORE

Tools to manage your YouTube time

Remind me to take a break
Off

Google Android Dashboard
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Google News Initiative

Products

Help news organizations and
journalists thrive on the web

HiamiHerald
| ] Bl

Partnerships Programs

Create joint solutions to business Tackle the biggest industry
and industry challenges challenges together

The
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Project
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Mark Zuckerberg on Ti

“"The reality here is that if you want to build a service that helps connect

everyone in the world, then there are a lot of people can’t afford to pay,”
Zuckerberg said. “And therefore, as with a lot of media, having an

advertising-supported model is the only rational model that can
support building this service to reach people.”

https://goo.gl/E]J9s8V
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Fruitflies without the

PAX6 gene have no eyes

mut

PAX6"

cornea opaque

iris absent

retina degenerate

lens opaque

aqueous humor of eyeball
increased pressure
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Mouse

Pax6"

eye decreased size

lens fused_to cornea

iris morphology

anterior chamber
absent

MT

Zebrafish Drosophila

pax6b™” ey”
eye decreased size eye absent

lens decreased size
retina malformed
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O 1 know I ate a banana  mhis e is illustrating the constituency relation.
I think I know I ate a banana

01 declare I think I know I ate a banana

[0 What do you declare I think I know I ate?

1 This is the banana I declare I think I know I ate

[0 There are more bananas I declare I think I
know I ate than bananas that still grow on the
tree

[1 This is the cat that caught the rat that ate the
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Mathematicians Map Eg HARI1%

Mathematicians have mapped the inner workings of
one of the most complicated structures ever studied:
the object known as the exceptional Lie group Eg.
This achievement is significant both as an advance in
basic knowledge and because of the many
connections between Eg and other areas, including
string theory and geometry. The magnitude of the
calculation is staggering: the answer, if written out in
tiny print, would cover an area the size of Manhattan.
Mathematicians are known for their solitary work
style, but the assault on Eg is part of a large project
bringing together 18 mathematicians from the U.S.

and Europe for an intensive four-year collaboration.

http://www.aimath.org/E8/



ABDEEFHERIE, IFHUT,
- 3 Ma D: ESMEH EHERIL60FH,

Bigger than the Human Genome

The magnitude of the Eg calculation invites
comparison with the Human Genome Project. The
human genome, which contains all the genetic
information of a cell, is less than a gigabyte in size.
The result of the Eg calculation, which contains all the
information about Eg and its representations, is 60
gigabytes in size. That is enough space to store 45
days of continuous music in MP3 format. While many
scientific projects involve processing large amounts of
data, the Eg calculation is very different: the size of
the input is comparatively small, but the answer itself
is enormous, and very dense.




Es Dynkin diagram

e—©@ o O—0—©0

/ /\g N
/.—/ - n\\
\1/ A
ot . l—.;r / % P / ’ /
‘

\/\'\\\ \\ / 7 / \A '
. A
\ by AN T v
. //'// Ny I~
/ W/
/ N

The Lie algebra Eg is generated by 16 elements Xied, Yred, Xbiue, Yblues«««s
Xbiacks Yblack Corresponding to the nodes in the Dynkin diagram.






./\(A\
e 1

— —

DRSS

......

~

a-n -

3T 1B o
P
b )2

L PR

LT T Rl

.'J‘.v-'l Bl —
[ o W‘l -

O,
R

,ihlx»«\.v‘
Y X/ \

\ X

B (P DR Al P b «.m_.w
SIS
‘soy.ww..u.vh.%»\ A

T

Garrett Lisi: An Exceptionally Simple Theory of Everything

https://goo.gl/bmfwxi



https://goo.gl/bmfwxi

Church®S LA FE HBU

O Church® S LA G EIZR T HBEIDA, St=T-NEFKILT
BDIE, 20F318L=21-1960FE KN TH 5, BREIKIE-
SYLTWS, avEa—3NRECEIFHLENAGTH S,

O COBFHAORETILAEIX. Howard®Curry-Howard
XHLDHETHH, Howardldk, 30FERDCurryD =
é‘—rﬁ%ﬁﬁ’é Curry-Howardxtit (. igIEEE DIE
HEDBID, BIAREXWNIGEBZRZEHALMNIZLT=,

O 974505, EE’&?#’D7A’5!‘;+$30) F*”oh\b*”Tf\O)FaEI%fﬂld;
Bo—>T17HD, JICEIGET AR - A, wmERT.ITA
BolE BTHS, IDEEZTEKTS “A—> B” OHIZHT
CHRH — EDREIZ, iTJTI'}F'aEH?%/J\&b%)tL\')O)’G%éo

|-




Curry-Howard>{ i

D_d—@;b't__)snﬂﬂ BB (T5maElL. 2OEHEOR KIS,

IR ICHITHRAIE. 2OERBTOHAIEDERICHIET
%) Curry-Howardxti:[d. “Proposition as Type”
“Proof as Term” MEEXF&EHT, PATEME(IN S E
NH B,

0 Martin-L6fd Dependent Type Theoryldk. Church®
BE#OS LA HEDIREL T, ML, HaskellEDIRE
OB EEICERWEREZSZ 1=, RFIZ, TN,
Curry-Howard®t:I12&>7T, Coq, AgdaZEDEEBHT X
TLDERWGERZEEZ 52T 0T,




REBAZ IRV AT L

= Coq(;t Dependent Type TheorylZH D<K BEA#HEE

L\éo
O MR E AT LT, ABOFERRZa E2—30 K iE
TEAEVARTLTHS . FERAEZZANIL. ik, OV
Ea—42DiEHZ ABNZIEL TS AT LEEEZEZSC
EHHIES,

O3 Ea—30#EENEATNSAEDEICIEREZRED

y

L TO ANEEHEBD

4

4Tl V3

ia ChdERIFFIC, SEAXEC AT LELTILSFASNT

7 OD%EE#%%)&%%@%K’CL\% [SERAZIES R T

D, sEAZOCHII IS R E X £

NICEL—DODE

B DT=ERD,




Categorial Grammar



Combinatory Categorial Grammars

OEFMNFELTLWSEEERD—2IZ, Combinatory
Categorial Grammarsh®#$% 5., Thlk. Dependent
Type TheoryD##HA#ZFAL T, XD EREEK GRIE
K TREIND) DEHZ. FAFICITEIET A TH D,
Fnlk. Chomsky®Minimalist Programé&biE sz
HoTL\4,




the bad boy made

that mess

NP/N,N/N, N, (NP\S)/NP, NP/N, N

Lambek calculus

EZEEHZ)L—IL
X+ X/Y,Y

X«VY,V\X

BX/Y ERY QUL B XICESHEDS
BY LB YNX OAEVIE, B XICEEHEDS

NP/N, N/N, N, (NP\S)/NP, NP/N, N
N - NP: that mess

~

NP/N, N/N, N, (NP\S)/NP, NP

N

J/

NP/N, N/N, N,
N—_——
NP/N, N,

7

NP,  (NP\S)

>y

-~

S

(NP\S)
(NP\S)

NP\S: made that mess
N: bad boy

NP: the bad boy

S: the bad boy made that mess




Combinatory Categorial Grammars

square blue or round yellow pillow
ADJ ADJ C ADJ ADJ N
Az.square(x) Az.blue(x) disj Az.round(z) Az.yellow(x) Az.pillow(x)
N/N N/N N/N N/N
Af Az . f(z) A square(xz) Af.Az.f(x) A blue(z) Mz f(z) Around(z) Af.)z.f(x) A yellow(x)
3 B
N/N - N/N &
M.z, f(z) A square(x) A blue(z) Az f(z) A round(z) A yellow(x)

>

N/N
A z.f(z) A ((square(z) A blue(z)) V (round(z) A yellow(x)))

N
Az.pillow(z) A ((square(z) A blue(z)) V (round(z) A yellow(z)))

HABEKRT., IL—ILR—XEERDO IR KR
ChomskyD EEEMmELIERNH D,

https://goo.gl/PZE90A




show me flights to Boston

S/N N PPINP N
Afif Azx.flight(x) Ay.\x.to(z,y) BOSTON
>
V2
Az.to(x, BOSTON)
T EI1X. Syntax N\N
FOTFIL. M.Az.f(x) Ato(x, BOSTON)
<
S ES i N
s iniesz Ao flight(z) A to(z, BOSTON)
>
S

Ax. flight(z) A to(x, BOSTON)

https://goo.gl/PZE90A



go to the chair

S AP/NP NP/N N
Aa.move(a) Ax.da.to(a,x) Af.ux.f(x) Ax.chair(x)
>
NP
vx.chair(x)
T LEIX. Syntax AP +
O TFIE. Aa.to(a, tx.chair(x))
Syntax&Semantics S\S
RRISHRIENTED N f \a.f(a) A to(a, tz.chair(x))
<
S

Aa.move(a) A to(a, tx.chair(z))

Curry-Howard-(Lambek)
correspondence https://goo.gl/PZE90A



VoevodskyiHomotopy Type Theory

O B OEREICEEL T, HoTT(Homotopy Type

Theory) &M IEN S LV D 1]

Univalent Theory &l
£HTUNS,

mETNEERTITS
HENSFHLLFE

=+ [ 75\ Eﬂ'l.:‘%

= Univalent Theoryld. #Z&DVIadimir Voevodsky

H . RIEZEPer Martin-LofOEI D 15

e ilhi%)o

_nﬂ:ﬂgrﬁﬁﬁj L/T"

OCOFHLWLWAEFIE. 2IEEOHFEIVEa—3 (IR
DIAIZ. REGFEZEZEZTLEAS,
O &=k &I, Voevodskyld. 201749KA

2L,




HEnYIZ




O ANITHIgEICx 9 HIEAFIZT L1 IELTUIVETAH DI,
PILLY, FZ, BIE LT LR JITIRYEISNADEHEEMN
FWVEEZ, AR OEREICODVTOEZDERH
FiLimlE. BEED B ARGEepigram&ERILEDT=,

OWREORERIZHEHLT .

AN

A

PRI TH O S EHIE

EENICHEWDWTHHFRIGRHEEENICBINTE., AEEH
RIZATEERCEDIBER (L. LW O KELLE LT, AL
W EDFHFLWERNEENS=E5E. EFHIIEELT




58 [IRRAMT4—T5—=20D
ATHAERMZERET 5]
68 TEFa Ea—T42T DRIKEERE]
8 IXEZ=5HET S -
Lambek Categorial Grammar AF]

OB TEFaEa—T4250
7"}% W %E/\O)J-L.T\FHJ

118 TERDOR IR ]
18 TEFEEsL=FAIE]
38 T#I=R#ERD BEE(XRIEED 2 |




