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"You cannot make a machine to think for you". This is
a commonplace that is usually accepted without gquestion. It
will be the purpose of this paper to guestion it.

Most machinery developed for commercial purposes is
intended to carry out some very specific job, and to carry
it out with certainty and considerable speed. Very often it
does the same series of operations over and over again without
any variety. This fact about the actual machinery available
is a powerful argument to many in favour of the slogan quoted
above., To & mathematical logician this argument is not
available, for it has been shown that there are machines
theoretically possible which will do scmething very close
to thinking. They will, for instance, test the validity

http://www.turingarchive.org/viewer/?id=458&title=1
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Figure 1. A Recurrent Neural Network is a very deep feedforward
neural network whose weights are shared across time. The non-
linear activation function used by the hidden units is the source of
the RNN’s rich dynamics.
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Sixty percent of the weighted pre-training dataset for
GPT-3 comes from a filtered version of Common
Crawl consisting of 410 billion byte-pair-

encoded tokens.11:® Other sources are 19 billion
tokens from WebText2 representing 22% of the
weighted total, 12 billion tokens from Books1
representing 8%, 55 billion tokens from Books?2
representing 8%, and 3 billion tokens from Wikipedia
representing 3%.11:® GPT-3 was trained on hundreds
of billions of words and is capable of coding in CSS,
JSX, Python, among others.21 Since GPT-3's training
data was all-encompassing, it does not require
further training for distinct language tasks.2!

https://en.wikipedia.org/wiki/GPT-3
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“An example of what recurrent neural nets
can now do” WikiPedia TF&EL=1tD

The meaning of life is the tradition of the ancient
human reproduction: it is less favorable to the
good boy for when to remove her bigger. In the
show’s agreement unanimously resurfaced. The
wild pasteured with consistent street forests were
incorporated by the 15th century BE. In 1996 the
primary rapford undergoes an effort that the
reserve conditioning, written into Jewish cities,
sleepers to incorporate the .St Eurasia that
activates the population.

http://goo.gl/vHRHSNH



“An example of what recurrent neural nets
can now do” New York TimesT®%&

while he was giving attention to the second
advantage of school building a 2-for-2 stool killed
by the Cultures saddled with a halfsuit defending
the Bharatiya Fernall ’s office . Ms . Claire Parters
will also have a history temple for him to raise
jobs until naked Prodiena to paint baseball
partners , provided people to ride both of
Manhattan in 1978 , but what was largely directed
to China in 1946 , focusing on the trademark
period is the sailboat yesterday and comments on
whom they obtain overheard within the 120th
anniversary , where ......

http://goo.gl/vHRHSN



Colorless green ideas sleep furiously

is a sentence composed by Noam Chomsky in his 1957 book
Syntactic Structures as an example of a sentence that is
grammatically correct, but semantically nonsensical.



GPT-3M & kL 7-blog

In order to get something done, maybe we need to think
less. Seems counter-intuitive, but I believe sometimes our
thoughts can get in the way of the creative process. We can
work better at times when we "tune out" the external world
and focus on what's in front of us.

I've been thinking about this lately, so I thought it would be
good to write an article about it.

So what exactly does this mean? Well, for starters, let's
start with some definitions.

Definition #1: Creative Thinking (CT) is the act of using your
mind to come up with ideas that are not already present in
reality or that have never existed before. It is a form of
mental activity that involves the use of logic and reason

https://adolos.substack.com/p/feeling-unproductive-maybe-you-should
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» Synthetic question answering experiments
» Graph experiments
» Block puzzle experiments



Synthetic question answering experiments

John 1s 1n the playground.
Bob 1s 1n the office.
Where 1s John? A:playground

John 1s 1n the playground.

Bob 1s 1n the office.

John picked up the football.

Bob went to the kitchen.

Where 1s the football? A:playground

Where was Bob before the kitchen? A:office

John picked up the apple.
John went to the office.
John went to the kitchen.

John dropped the apple.
Where was the apple before the kitchen? A:office
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bAbI best results

DADI| Best Results
Task LST™M NTM DNC1 MemN2N MemN2N DMN
(Joint) | (Joint) | (Joint) UJoint) 2' | (Single) 2' | (Single) 2°

1: 1 supporting fact 245 315 0.0 0.0 0.0 0.0
2: 2 supporting facts 532 545 13 10 0.3 1.8
3: 3 supporting facts 483 439 24 6.8 2.1 43
4: 2 argument rels. 04 0.0 0.0 0.0 0.0 0.0
5: 3 argument rels. 35 0.8 0.5 6.1 08 0.7
6: yes/no questions 115 171 0.0 0.1 0.1 0.0
7: counting 150 178 0.2 6.6 20 31
8: lists/sets 165 138 0.1 2.7 09 35
9: simple negation 105 164 0.0 0.0 03 0.0
10: indefinite knowl. 229 166 0.2 0.5 0.0 0.0
11: basic coreference 6.1 15.2 0.0 0.0 0.1 0.1
12: conjunction 38 89 0.1 0.1 0.0 0.0
13: compound coref. 05 74 0.0 0.0 0.0 0.2
14: time reasoning 553 242 03 0.0 0.1 0.0

. basic induction Sg% 5%2 52.4 8& ‘Sngi .
17: positional reas. 39.2 25.5 24.1 418 18.6 40.4

: R 2.2 4.0 BR:AY 5.3 .7
19: path finding 89.5 43 0.1 75.7 23 65.5
20: agent motiv. 1.3 1.5 0.0 0.0 0.0 0.0
Mean Err. (%) 252 201 43 7.5 42 6.4
Failed (err. > 5%) 15 16 2 6 3 2

\ J \
| |

Google Facebook
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"Google’s Neural Machine Translation
System: Bridging the Gap between Human
and Machine Translation”
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English

French

According to our survey, 1988 sales of
mineral water and soft drinks were much
higher than in 1987, reflecting the grow-
ing popularity of these products. Cola drink
manufacturers in particular achieved above-
average growth rates. The higher turnover
was largely due to an increase in the sales
volume. Employment and investment levels
also climbed. Following a two-year transi-
tional period, the new Foodstuffs Ordinance
for Mineral Water came into effect on April
1, 1988. Specifically, it contains more strin-
gent requirements regarding quality consis-
tency and purity guarantees.

Quant aux eaux minérales et aux limonades,
elles rencontrent toujours plus d’adeptes. En
effet, notre sondage fait ressortir des ventes
nettement supérieures a celles de 1987, pour
les boissons a base de cola notamment. La
progression des chiffres daffaires résulte en
grande partie de I'accroissement du volume
des ventes. L'emploi et les investissements
ont également augmenté. La nouvelle ordon-
nance fédérale sur les denrées alimentaires
concernant entre autres les eaux minérales,
entrée en vigueur le ler avril 1988 aprés une
période transitoire de deux ans, exige surtout
une plus grande constance dans la qualité et
une garantie de la pureté.

Gale & Church "A Program for Aligning Sentences in Bilingual Corpora”
http://www.aclweb.org/anthology/]J93-1004.pdfh i,
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According to our survey, 1988 sales of min-
eral water and soft drinks were much higher
than in 1987, reflecting the growing popular-
ity of these products. Cola drink manufac-
turers in particular achieved above-average
growth rates.

Quant aux eaux minérales et aux limonades,
elles rencontrent toujours plus d'adeptes. En
effet, notre sondage fait ressortir des ventes
nettement supérieures a celles de 1987, pour
les boissons a base de cola notamment.

The higher turnover was largely due to an
increase in the sales volume.

La progression des chiffres d’affaires résulte
en grande partie de I'accroissement du vol-
ume des ventes.

Employment and investment levels also
climbed.

L'emploi et les investissements ont égale-
ment augmenté.

Following a two-year transitional period, the
new Foodstuffs Ordinance for Mineral Wa-
ter came into effect on April 1, 1988. Specif-
ically, it contains more stringent require-
ments regarding quality consistency and pu-
rity guarantees.

La nouvelle ordonnance fédérale sur les
denrées alimentaires concernant entre autres
les eaux minérales, entrée en vigueur le ler
avril 1988 apres une période transitoire de
deux ans, exige surtout une plus grande con-
stance dans la qualité et une garantie de la
pureté,

Gale & Church "A Program for Aligning Sentences in Bilingual Corpora”

http://www.aclweb.org/anthology/]J93-1004.pdfh 5,
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"The Unreasonable Effectiveness
of Recurrent Neural Networks
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For @, _, .. where C,,, = 0, hence we can find a closed subset H in H and
any sets F on X, U is a closed immersion of S, then U — T is a separated algebraic
space.

Proof. Proof of (1). It also start we get
S=SpeC(R)=UXxUXxU

and the comparicoly in the fibre product covering we have to prove the lemma
generated by [[Z xy U — V. Consider the maps M along the set of points
Schy,y and U — U is the fibre category of S in U in Section, 77 and the fact that
any U affine, see Morphisms, Lemma 77?7. Hence we obtain a scheme § and any
open subset W C U in Sh{G) such that Spec(R’) — § is smooth or an

U=|JU:xs U

which has a nonzero morphism we may assume that f; is of finite presentation over
S. We claim that Oy . is a scheme where z, z', 5" € §’ such that Ox .- — O, _, is
separated. By Algebra, Lemma 7?7 we can define a map of complexes GLg {z'/S")
and we win. B

To prove study we see that Fly is a covering of A, and 7; is an object of Fy g for
i > 0 and F, exists and let F; be a presheaf of Ox-modules on C as a F-module.
In particular F = U/F we have to show that

M*=1° Rspec(k) Og.s — i)—(lf)
is a unique morphism of algebraic stacks. Note that
Arrows = (SCh/S)?;zfa (Sch/S) fpps

and
V =TI(S,0) — (U, Spec(A))
is an open subset of X. Thus U is affine. This is a continuous map of X is the

inverse, the groupoid scheme S.
i Stack Theory O#%FE£%
28 ISE-50

Proof. See discussion of sheaves of sets.



Proof. Omitted. O

Lemma 0.1. Let C be a set of the construction.
Let C be a gerber covering. Let F be a quasi-coherent sheaves of O-modules. We
have to show that
Oo, =0x(L)

Proof. This is an algebraic space with the composition of sheaves F on X, we
have

Ox (F) = {morphy xox (G, F)}

where G defines an isomorphism F — F of O-modules, O
Lemma 0.2. This is an integer Z is injective,
Proof. See Spaces, Lemma 27, O

Lemma 0.3. Let S be a scheme. Let X be a scheme and X is an affine open
covering. Let i C X be a canonical and locally of fimite type. Let X be a scheme,
Let X be a scheme which is equal to the formal complex.

The follounng to the construction of the lernma follows.
Let X be a scheme. Let X be a scheme covering. Let

b: X =2Y a2YaYa2Y xxY 2 X.
be a morphism of algebraic spaces over S and Y.

Proof. Let X be a nonzero scheme of X. Let X be an algebrai
quasi-coherent sheaf of Ox-modules. The following are equivalent

(1) F is an algebraic space over S.

(2) If X is an affine open covering.
Consider a common structure on X and X the functor Ox(U) v Stack Theory DHEMEZE
finite type. r%%‘]éﬂ'f:%@



This since F € F and r € G the diagram

S—_—

gor,

=a ———san X
Spec(Ky) Morse, d(Ox,,,.0)

is a limit. Then € i a Anite type and assume S is a flat and F and € s a finite
type f.. This is of fnite type diagriuns, and

e the composition of § is a regular sequence,

o Oy is a sheal of rings.

O

Proof, We have see that X = Spec{R) and F is a fAnite type representable by
algebraic space. The property F is a inite morphism of algebraic stacks. Then the
cobomology of X s an open neighbourbood of U

Proof, This is clear that G is a finite presentation, soe Lemmas 77,

A reduced ebove we conclixde that U is an open covering of C. The §
“field

Ox+ = Fr -UOx,,,.) = OF10x,(0%))
s an isomorphisn of covering of Oy,. If F is the unique element of F such that X
= an Bomorphisom.
The property F is a disjoint union of Proposition 77 and we can filtered set of
presemtations of a scheme O x-algebra with F are opens of finite type on
If F is a scheme theoretic image points. StaCk Theory 0)#5[*4%%
If F is a finite direct sum Ox, is & closed immersion, see Lenona 77 r%%‘ ] é-ﬂ-f::bd)
sequence of F is a similar morphi=m,
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\begin{proof}

We may assume that $\mathcal{l}$ is an abelian sheaf on $\mathcal{C}$.
\item Given a morphism $\Delta : \mathcal{F} \to \mathcal{l}$

is an injective and let $\mathfrak q$ be an abelian sheaf on $X$.

Let $\mathcal{F}$ be a fibered complex. Let $\mathcal{F}$ be a category.
\begin{enumerate}

\item \hyperref[setain-construction-phantom]{Lemma}
\label{lemma-characterize-quasi-finite}

Let $\mathcal{F}$ be an abelian quasi-coherent sheaf on $\mathcal{C}$.
Let $\mathcal{F}$ be a coherent $\mathcal{0}_X$-module. Then
$\mathcal{F}$ is an abelian catenary over $\mathcal{C}$.

\item The following are equivalent

\begin{enumerate}

\item $\mathcal{F}$ is an $\mathcal{0}_X$-module.

\end{lemma}



/*

* Increment the size file of the new incorrect UL_FILTER group information

* of the size generatively.
w/
static int indicate_policy(void)
{
int error;
if (fd == MARN_EPT) {
/*
* The kernel blank will coeld it to userspace.
*/
if (ss->segment < mem_total)
unblock_graph_and_set_blocked();
else
ret=1;
goto bail;
}
segaddr = in_SB(in.addr);
selector = seg / 16;
setup_works = true;
for (i = O; i < blocks; i++) {
seq = buf[i++];
bpf = bd->bd.next + i * search;
if (fd) {
current = blocked;

}

Linux®yY—Xa—k%
R=oREN S e ek 1))



/*
* If this error is set, we will need anything right after that BSD.
5y
static void action_new_function(struct s_stat_info *wb)
{
unsigned long flags;
int lel_idx_bit = e->edd, *sys & ~((unsigned long) *FIRST_COMPAT);
buf[0] = OxFFFFFFFF & (bit << 4);
min(inc, slist->bytes);
printk(KERN_WARNING "Memory allocated %02x/%02x, "
"original MLL instead\n"),
min{min(multi_run - s->len, max) * num_data_in),
frame_pos, sz + first_seg);
div_u64_w(val, inb_p);
spin_unlock(&disk->queue_lock);
mutex_unlock(&s->sock->mutex);
mutex_unlock(&func->mutex);
return disassemble(info->pending_bh);

}

static void num_serial_settings(struct tty_struct *tty)

{

if (tty == tty)
disable_single_st_p(dev);
pci_disable_spool(port); Linux®Y—Xa—r%

PRATHES M8 S E140



This since

Diagram|® ELL A TELELY !

X

l

Spec(Ky) Morsees d(Oxy,..9)

is a limit. Then G is a finite type and assume S is a flat and F and G is a finite
type f.. This is of finite type diagrams, and

e the composition of G is a regular sequence,

e Oy is a sheaf of rings.

Proof. We have see that X = Spec(R) and F is a finite type representable |
algebraic space. The property F is a finite morphism of algebraic stacks. Then t
cohomology of X is an open neighbourhood of U.

Proof. This is clear that G is a finite presentation, see Lemmas 77,
A reduced above we conclude that U is an open covering of C. The functor F is a
“field

Oxz — Fz -UOx,u.) — Ox,0x.(0%,)

?s an i_somorp}lli.sm of covering of Oyx,. If F is the unique element of F such that X Stack Theory 0)#&*4%%
is an isomorphism. a2z 315
The property F is a disjoint union of Proposition 7?7 and we can filtered set of F%E Jéﬁf:%@

presentations of a scheme O x-algebra with F are opens of finite type over S.
If F is a scheme theoretic image points. ()

If F is a finite direct sum Ox, is a closed immersion, see Lemma ??. This is a
sequence of F is a similar morphism.
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reddit.com/r/deepdream
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“"Long Short Term Memory”

Sepp Hochreiter et al.
https://goo.gl/sDAg81

19974



https://goo.gl/sDAq81

Hochreiter@90FE XD FER

O LSTMMOIEEZE T HHochreiterld, 19904F K<, BEIZ RNNAY,
BOHOTEWD., BEEENTEDOIELEEZRRERL TV, LSTMOERXIZ.
M. ZHOERBERNRESN TS, ST, 20N G, =
DIFEDHIERBNT 5o

O — DI, HERA—FILCDERMT HXFIHDRANTEZE, LSTMAER
HTEDEVOSEBRERTHD, L. BADEBEZOHL BT, AR
MO AN THIEDNEE (Artificial grammar learning) 18Eh &
LTHRSN T =D THS, https://goo.gl/VgvboK

O 53— LSTMA ., T EZFE TELELOERTHD, =21—F
WY FEDOEBDELUMNTIEETHHZ LTSN TN =DT:
M. NIFXIN THEHIRSNVEERTH S,

O &EIE. HDIL—IVIZHES T, FREINICEEN LA TS HIANUE
DINF—2%  LSTMAEE TEHELVSIEBRTH D, L. AT
FIFYESIMBLNELY,

O WFhDEERY. BREEEDRYBRLAVBETH D,



https://goo.gl/VgvboK
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EE% 1: Embedded Reber grammar

LSTMIE. COXEZFETED !

method | hidden units | # weights | learning rate % of success success after
RTRL 3 ~ 170 0.05 “some fraction” 173,000
RTRL 12 ~ 494 0.1 “some fraction” 25,000
ELM 15 ~ 435 0 > 200,000
RCC 7-9 ~ 119-198 510, 182,000
LSTM | 4 blocks, size 1 264 0.1 100 259, 740
LSTM | 3 blocks, size 2 276 0.1 100 21,730
LSTM | 3 blocks, size 2 276 0.2 97 14,060
LSTM | 4 blocks, size 1 264 0.5 97 9,500
LSTM | 3 blocks, size 2 276 0.5 100 8.440




HMTEDEE
=EX5: MULTIPLICATION PROBLEM

[0 Task. Like the task in Section 5.4, except that the
first component of each pair is a real value
randomly chosen from the interval [0; 1]. In the
rare case where the rst pair of the input sequence
gets marked, we set X1 to 1.0. The target at
sequence end is the product X1 x X2.

T minimal lag | # weights | ns. | # wrong predictions | MSE | Success after

100 o0 93 140 139 out of 2560 0.0223 482,000
100 o0 93 13 14 out of 2560 0.0139 1,273,000

LSTMIZ., RLE (E&R4) 2HHTHEHELFE TES !



£586: TEMPORAL ORDER

FERICE, &RICBAASTLA(BEE) . £S100~110(AIE) DXFIMNH 5,
% EE
E B

100~110

BEDE. xZEDBLSNDIFZFTIZIE. . a, b, ¢, d DXFNIUF LIZADTLVS,

E ald|b c| c|a B

==L, %£EMN510~20F B ES50~60F B DT F LITEENF=E &I,
XELRYDXFNRADTLVD,

E B

10~20

50~60



BIZIE. ROZBIE., FhZiE-9H. ZFBOHIX. FHEHEELTLHEL,

E| Y| X| B
\ 13 J
|
| 51 J
|
E| X| X| B
\ 17 J
|
\ 9 J
|
E| X| X| B
\ 21 J
|
| 59




CDFF, EFIEESN=Z&FArIZ,
XXM A-TLVSAE5Q.,
X, YD A-TULVSLLR,
Y XM ADTULVSAEILS,
YYD A-TULVSL LU

ELT. BEZAN=-XFIE73ET S,

FDE—HIES. FE_HIEQ.

FE=HIE,. EOVWIThTHENIEIZES,

task # weights | # wrong predictions | Success after
Task 6a 156 1 out of 2560 31.390
Task 6b 308 2 out of 2560 571,100

Task6bld. =& RThi,
XIXIX -> QI XIXIY -> RI XIYI X -> SI XIYIY -> UI

Y XX ->V:YXY->A:Y,Y.X->B:Y,YY ->C

D85 %,
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“"Deep Neural Networks for Acoustic
Modeling in Speech Recognition”
Geoffrey Hinton et al.

TA—To5—=2F V-
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https://goo.gl/GT6Bg9

T The architecture a
one layer of our

Input to another layerI Q)ove
(image with 8 channels)
Number of output

channels =

—

Y07
":‘QA .I: Size =5
NOG

yﬂ
v oo Number

‘ ?ﬁ“ ¥ {{ 55;555;5;:_ of ma ps = 8

" ’ x .
44’4‘7’ \ Number of input

channels=3

>
Image Size — 200
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Fast-forward to today: ConvNets are everywhere

NVIDIA Tegra X1

self-driving cars

Fei-Fei Li & Andrej Karpathy & Justin Johnson L ecture 6 - 75 25 Jan 2016




Fast-forward to today: ConvNets are everywhere

[Sermanet et al. 2011]
[Ciresan et al ]

25 Jan 2016
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Fast-forward to today: ConvNets are everywhere
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Training Testing Tramlng Testing

Human
segmentation

Connected components
CN affini

ustin Johnson

Lecture 6 - 79

T caught this movie on the Sci-Fi channel receatly. It ctually tursed out to b pratry dacent as far as B-list horror/suspense films go. [TV giys (one nalve and oné
loud mouthed a **) take a road trip to stop & wedding but have the worst possible luck when a maniac in a ‘make-shift Tybrid decides
10 play cat-and-mouse with them, Things are further complicaied when they pick up a ridiculously whorish hitchhiker. What makes this flm unique s that the
combination of comedy end (error actually work in this movie. unlike so many others. The two guys are likable cnoagh and there are some good chase/suspense
scenes. Nice pacing and comic timing make his movie more than passable for the horror/shasher buff. Defifltely Worth checking out:

1 just saw this on a local independent station in the New York City arca The cast showed promise bul when Isaw the director, George Cosmotos, T became
suspicious. And sure enough, it was every bit as bad. every bit as pointless and stupid as every Cosmotos movie 1 ever saw. He's like a stupid man’s
Michac] Bey — with all the awfulness that accolade promises. There’s 1o point to the conspiracy. no burning issees that urge the conspirators on. We are lefi
ourselves to connect the dats from one bit of graffiti on various walls in the film to the rext. Thas. the current budget crisis. the war in Iraq. Islamic extremism. the
fate of social security, 47 million Americans without health care, stagnating wages. and the death of the middle class are all subsumed by the sheer teror of graffiti. A
truly. stunningly iditic film

Graphics is far from the best part of the game. THIS IS the number one best TH game in (he series. Nex! 10 Underground. 10 deserves strong love. It is an insane
game. There are massive levels, massive unlockable characters... it's just a massive game. Waste your money on this game. This is the kind of money that is
wasted /2 And even though graphics seck, thats doesn’t make a game goodl. Actually, the graphics were good at the time. Today the graphics are crap. WHO
CARES? As they say in Canada, This is the fun game, aye (You getto gato Cansda in THPS3) Well, I don’t know if they say that, but they might. who knows. Well,
Canadian people do. Wait a minute, I'm getting off topic. This game rocks. Buy i, play it, enjoy it, love it. I's PURE BRILLIANCE.

The first was good and original 1 was a not bad horror/comedy movie. So 1 heard 1 second one was made and 1had to watch it . What really makes this movie work

is Judd Nelson's characier and the sometimes clever script. A pretiy good script wrote the Final the was okay.
Sometimes there’s scenes where it looks like it wis filmed using 3 home video camera with a grainy - look. Great made - for - TV movie. It was worth the
Just 1o get that watch Judd Nelson’s daing what he does Best. 1 suggest newcomers 10 walch the first

one before walching the saquel. just so you'll have an xlea what Sianley is ke and get 2 fitle history hackground

[Denil et al. 2014]

25 Jan 2016
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20104 IEEE4%&
Al’s Hall of Fame

0 Edward Feigenbaum O Lotfi Zadeh

Engineering Knowledge Fuzzy Logic and
O John McCarthy Computational Intelligence
Logic and Common 0 Noam Chomsky
Sense Computational Linguistics
O Marvin Minsky and Cognitive Science
Cognitive Science and AI O Raj Reddy
] Douglas Engelbart Al and Societal ImpaCt
Al and Interactive O Judea Pearl
Computing Probability, Causality, and
O Tim Berners-Lee Intelligence
Collective Knowledge [0 Nils J. Nilsson
Problem Solving and
Planning

https://goo0.qgl/QIJDE8qg
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Team MIT: Atlas Robot Push Recovery
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2 https://www.youtube.com/watch?t= 193&=2mhIYetkNIg



historyBuff.speechAsset.
SampleUtterances.txt

GetFirstEventIntent {january twenty sixth|day}
GetFirstEventIntent {january twenty seventh|day}
GetFirstEventIntent {january twenty eighth|day}
GetFirstEventIntent {january twenty ninth|day}
GetFirstEventIntent {january thirtieth|day}
GetFirstEventIntent {january thirty first|day}
GetFirstEventIntent {february first|day}
GetFirstEventIntent {february second|day}
GetFirstEventIntent {february third|day}
GetFirstEventIntent {february fourth|day}
GetFirstEventIntent {february fifth|day}
GetFirstEventintent {february sixth|day}
GetFirstEventIntent {february seventh|day}
GetFirstEventIntent {february eighth|day}
GetFirstEventIntent {february ninth|day}
GetFirstEventIntent {february tenth|day}
GetFirstEventIntent {february eleventh|day}
GetFirstEventintent {february twelfth|day}




“Elon Musk lives in fear of Google's
Killer robot army”
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http://www.tmd.ac.jp/artsci/biol/textlife/neuron.htm
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NEURONS AND SYNAPSES * SOCIAL AND SOLITARY WORMS
This wiring diagram shows more than 4,500 Most worms in nature congregate in
of the 8,000 neuron-to-neuron connections, clumps, a behavior controlled by two

-]
O

or synapses, in the worm'’s nervous system. %i E 0) C E I 'j: 'g_ N 't 0) *$ :'f\l 0) neurons called RMG, one of which is
Each dot represents a single neuron: I ‘7. . e a nce A N (= highlighted at left.
@ SENSORY NEURONS (=) += N RMG combines information from

detect external stimuli NI 75\ 75\ -2 z L \ é e 0) E z Y é several sensory neurons, also

L o

@ CONNECTOR NEURONS ® highlighted, and then signals the

relay signals o 02 o : x “ worm’s muscles to move toward
@ MOTOR NEURONS ° Q 1 ,‘ 2 / o nearby worms if conditions are nght.

i\ AWB e

control muscle movement But if a specific gene in RMG is

Y activated, as it is in many laboratory
worms, the worm will switch to more
o solitary behavior.
L2
®
% xS
] \ —
o
oo s
- ’, o
Y
A
. ®
/«. 7
# \
{ A
[=} / \
@ \
@
o

] l ‘
FOLLOWING NEURONS
Six neurons highlighted )
in the diagram are .
shown below. Most &
neurons are located in
the head, though some, ‘
like AVA, run the length
of the worm'’s body.

NEURON: URX ASH and ADL ASK RMG
Senses oxygen Sense poisons and other Senses food signals and detects Hub of a network of neurons
in the environment noxious stimuli sex pheromones from other worms that controls social behavior

Mouth .
Pharynx SO0 NN AR S
3 - _ ~—_ " A U4 -
NEURON: AVA Intestine == 4 4 4 S
Coordinates backward body motion Gonad Gonad 37500 inch

Uterus (in hermaphrodites)
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https://www.brh.co.jp/seimeishi/journal/012/ss_1.html
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Population
(in millions)

Stem Cell Research
Approved in U.S.

B. Genome Project
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Man on Moon

High-Speed Computers

5,000 7 War on Malaria
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DEBERETEAH IR HBNGFERE1Z2TFAUT5HE
fzof=o TOEIFIEBRTELEMNS=DEMN., F5LI-BRENTFEE
T5DM. HEIWNE, FELGWLET NI EIRZFS DM ELSEE
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Scott Aaronson “P=NP?"” https://goo.al/XzekU1
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ST REMMEERDIBEYEZTDERK

HOMFRIGRESD EBZTIRTE T A FIRI MBI FRE 1EF
ELZWMIE K, ZDOSH., HAHFIBERRESNUUTDIERHAZFONE
IMERTET DFHMEIXFHET D, BifZ, RSNLUITDEERRZE
ETHELT, TNHAMESOEIRIZE>TLNS I EFIvIT
E{RAIAN

LA\L. COAEITEMBERTFREZVHEET 5, P=NP?[EE
[X. SH5LI=fREZ B R ILETILT )X LN H AN ERSTLY
5o TMHEKRTIL, P=NP?REIL. EILXNILFDREBIREDIR
KhRF=EZBZHENTES,

ZDMEIREAY. BAREIZIRESIN-DIE., 1970FKDFHD LT,
CookélLevinDiEETHD, HEDKOIERZAILT. N = NP?
Bz &xAICERIELI=DIE. /\—IL—DStephen Cook?f=
ELNVD, 1967F D &1, ST EEMEERDIREY TH S,
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P, PSPACE, EXP




EAHGEHEDITR

[0 Denition. P is the class of languages L c {0,1}* for
which there exists a Turing machine M and a
polynomial g so that for inputs x € {0,1}* , M
terminate in at most g(n) steps and accepts if and
only if x € L.

[0 Denition. PSPACE is dened like P, except we're
limited by g(n) space, rather than time.

[0 Denition. EXP is dened like P, but we're limited by
29 time steps.



[0 Denition. BPP is the class of languages L c {0,1}"
for which there exists a Turing machine M and a
polynomial g so that for inputs x € {0,1}* , M
terminate in at most g(n) steps and

B if x e Lthen M accepts with probability > 2/3
B if x ¢ Lthen M accepts with probability < 1/3

The constants 1/3 and 2/3 aren't important; we can

amplify to make the success probability as high as we want

by running the program a bunch of times and taking the
majority result.
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NP

P: ZIA(FFREITHERITDRIRE
NP: ZLIENEFETHETDEIIRSELAY,
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O B&k <, (&, SAFFRITHBHITH S,
F1=.
L<,MT. MO, MeEP=LEP
L<, MCT.MD.MeNP=LENP
O LANP-5E2THADIE RDZD DKMV IL DR
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® x¢ Ll =>f(x)e&L2
® f computable in polynomial time




NP-5E =8

0 19714 Cookld., FERAIEEMEEM . NP-EETHAHA LA
EEBALT-, CZIZHIH T NP-EE LAV ETRAEIET S,
(BICHE., VIsIrO#EFELevintb FILEREZHFTLVS)

IR DOEHMEERL. CORRENSIRED,

0 19724, KarplX. H5REIENNP-TETHAHA_EZFIHAT S
BENGHETIDOFEZHEL. ZLDOREENNP-EETH
B, RLI=(TKarpMD21 DAL .

O CONP-EL2MRED) AL, IRETIIHBEDMEEZH/\—L
THARLTLVS, (FIAIX. "List of NP-complete
problems” https://goo.gl/XUSvRz )

O MoDRIRBEDIFIZR ZLEE: “Intractability "11&. #iI4t
HI7EEH D TIEGEL, —RZEE D TH D,
[0 Cookl%19824 . Karpld19854., Turing€%ZEL1-,
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Cook-Levin Theorem
SATIENPEETH 5




SATR B

([1 V1, V x9) A

(Txy VI3 VX3) A

(X3 VI Vxg) N A
(x,-3VI, _2Vx,_7) A
VI, _1VI)

(7x,

3-SAT



I8 (s [ Ci= st Al gE7ENP5E = %8

"Reducibility Among Combinatorial Problems”
Richard M Karp 1972

https://people.eecs.berkeley.edu/~luca/csl172/kar
p.pdf



https://people.eecs.berkeley.edu/~luca/cs172/karp.pdf
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Clique

(L1 VI VX)) A

(xp VI3V x3) A

(xz3 VIgVxg) A A
(X -3V Vx,_2) A
(X2 Vi1 V1)

3-SAT

Graph Coloring Hamilton Path

¥k < ENP-E £ HRE
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(11 \/12\/)(72)/\
(ﬁx‘z V 13 \/)C3) AN
(_'X3 VZ4V)C4)/\ RRIVAN

(_'xn—3\/ln—2\/xn—2)/\
(_'xn—2\/ln—l \/ln)

3-SAT

Graph Coloring Hamilton Path

NoDMEREIL., DML, THEHA.
AEMEIC BREBF-YTONIERER T EDTH,
ZENITITEHEBRNI TR XGEER NN DD,
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Clique

([1 VIV xy) A

(xp VI3 Vx3) A

(X3 VI Vg A A
(W -3V il—2 VX, ) A
(_'xn—2\/ln—1 \/ln)

3-SAT

Graph Coloring Hamilton Path
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Karp's 21 NP-complete problems

[0 Satisfiability: the boolean satisfiability problem for formulas
in conjunctive normal form (often referred to as SAT)

B 0-1 integer programming (A variation in which only the
restrictions must be satisfied, with no optimization)

B Clique (see also independent set problem)
O Set packing
O Vertex cover
B Set covering
B Feedback node set
B Feedback arc set

B Directed Hamilton circuit (Karp's name, now usually
called Directed Hamiltonian cycle)

= Undirected Hamilton circuit (Karp's name, now
usually called Undirected Hamiltonian cycle)

https://goo.gl/56gLWk


https://en.wikipedia.org/wiki/Boolean_satisfiability_problem
https://en.wikipedia.org/wiki/Conjunctive_normal_form
https://en.wikipedia.org/wiki/Integer_linear_programming
https://en.wikipedia.org/wiki/Clique_problem
https://en.wikipedia.org/wiki/Independent_set_problem
https://en.wikipedia.org/wiki/Set_packing
https://en.wikipedia.org/wiki/Vertex_cover_problem
https://en.wikipedia.org/wiki/Set_cover_problem
https://en.wikipedia.org/wiki/Feedback_vertex_set
https://en.wikipedia.org/wiki/Feedback_arc_set
https://en.wikipedia.org/wiki/Hamiltonian_path_problem
https://en.wikipedia.org/wiki/Hamiltonian_path_problem

Karp's 21 NP-complete problems

B Satisfiability with at most 3 literals per
clause (equivalent to 3-SAT)

[0 Chromatic number (also called the Graph Coloring
Problem)

m Clique cover
B Exact cover
= Hitting set
= Steiner tree
= 3-dimensional matching

= Knapsack (Karp's definition of Knapsack is closer
to Subset sum)

= Job sequencing
= Partition
= Max cut

https://goo.gl/56gLWk



https://en.wikipedia.org/wiki/Boolean_satisfiability_problem
https://en.wikipedia.org/wiki/Graph_coloring
https://en.wikipedia.org/wiki/Graph_coloring
https://en.wikipedia.org/wiki/Clique_cover
https://en.wikipedia.org/wiki/Exact_cover
https://en.wikipedia.org/wiki/Hitting_set
https://en.wikipedia.org/wiki/Steiner_tree
https://en.wikipedia.org/wiki/3-dimensional_matching
https://en.wikipedia.org/wiki/Knapsack_problem
https://en.wikipedia.org/wiki/Subset_sum
https://en.wikipedia.org/wiki/Job_shop_scheduling
https://en.wikipedia.org/wiki/Partition_problem
https://en.wikipedia.org/wiki/Maximum_cut

NP-hard

Hamilton cycle
Steiner tree _
Graph 3-coloring
Satisfiability
Maximum clique

Matrix permanent
Halting problem

complete

Factoring
Graph isomorphism

Graph connectivity
Primality testing

Matrix determinant
Linear programming
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B Church-Turing-Deutsch Thesis
B {iskEN=Church-Turing Thesis
O = FEMEER
B ShorOHR
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B FU, Church-Turing Thesis IZ2WL\T
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B Interactive Proof
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OLEBIED I S fZE I, FEOFRERICEHINI=T742<
VDEEDEETHS "Feynman Lectures on
Computation" https://goo.gl/PyggyT MDESE
"Reversible Computation and the Thermodynamics of
Computing" £E6E "Quantum Mechanical Computers'
T HBDHDHLLY, BS0FRIDED =AY, DLEEELY,

2 T Fo—F=Fa— )T =ryFzDT—EIL. TDEE
AR EREZ A DE. REIL, GHEILFRWOEDIZ, €D
DiEimlL. HETIRYBHAZENHAHAEESIN. Z—ILEVDRD
EFEE R TALLY, "Interesting problems: The Church-

Turing-Deutsch Principle" https://goo.gl/Q6EiYi



https://goo.gl/PyqgyT
https://goo.gl/Q6EiYi

Church-Turing-Deutsch Thesis

0 Church-Turing Thesis (Original Form):
TARATOEEIL, HBTuringe o UIZ&>TEITINS,

3

O Church-Turing-Deutsch Thesis:
MO RATLIZEODTEITEIND T ANTOEEIE. HD
Turingv oo IZ&>TEITINS,




Whik&Et=Church-Turing Thesis

0 The extended CT thesis:

Turingw> > T, SIEXKME THERMICEITTEGVE R,
WHVED S R T LIZE > THEITTERLY,

MR AT LIZK D TEITINDSGT ARTOHEIX. 5
Turingvw o V2K - TEZIEXFEETEITIND,
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0 199342, Bernstein & Vazirani (. CNFETHTuring~
VDMK THAI=EFTuringwo v 1ZHL{ERELT. FD
L CHEMEEREERL-,
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BQP

O EFEHMEERCTRLVERNGISX

[&. BQPT#®»%, TN

(&, RERDEHEIE R TD B IR E TR E Al AR/ EMEE

DYUSRX P IZHEITHEDTHD,

O =L, EFTuring<w oD MHEL T, 2D H AT H HE4
Turingwo U DEIITEICHETEL-EZIRT D TIEEL, R

TmELTEZLNS,

0 BQPIZ. "Bounded error, Quantum, Polynomial time”

DI THS., ZhD Bounded error (L

DI DOHE D

FRYID—TE DR (—HRICIE 1/3 ZEI) LT THAHAZ LT

FL TS,
O Z0 B TlE. BQPIX T B HE 2 14 T8
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(bounded-error probabilistic polynomial time)lZ&k<
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BPPDEE

[0 Denition. BPP is the class of languages L c {0,1}"
for which there exists a Turing machine M and a
polynomial g so that for inputs x € {0,1}* , M
terminate in at most g(n) steps and

B if x e Lthen M accepts with probability > 2/3
B if x ¢ Lthen M accepts with probability < 1/3

The constants 1/3 and 2/3 aren't important; we can

amplify to make the success probability as high as we want

by running the program a bunch of times and taking the
majority result.



BQP®D E &

[0 Definition. BQP is the class of languages L
c {0,1}* for which there exists a uniform family of
polynomial-size quantum circuits {C, } over some
basis of universal gates and a polynomial g so that
for all n and inputs x € {0,1}"

B if x e Lthen C,(|x > |0 >®1(™) accepts with
probability > 2/3
B if x¢ Lthen C,(|x > |0 >®1(W) accepts with
probability < 1/3
Since circuits have to pre-specify the input size, so
we need a circuit for each input size n. By uniform,

we mean that there is a classically ecient algorithm to
produce C, given n.



O BQPELGEL AT, EFEMMERTERMLEIZXIE. QMA
(Quantum Merlin Arthur) T&Hh 5., T ld, A EH
HERDNPUSADEFRTHDH, (IEFEICLVDENPYSR
DHEERTHAIMAIZADEFRTHD)

BT ETEMITER

NP —{ MA i—»QMA

P —i{BPP ———BQP




Basic properties of BQP

EXP

PP
PSPACE
P#P B QP
BPP



PSPACE-complete problems

] Logic
Quantified boolean formulas - First-order logic of equality -
Provability in intuitionistic propositional logic - Satisfaction
in modal logic S4 - First-order theory of the natural
numbers under the successor operation- First-order
theory of the natural numbers under the standard
order- First-order theory of the integers under the standard
order - First-order theory of well-ordered sets - First-order
theory of binary strings under lexicographic ordering- First-
order theory of a finite Boolean algebra- Stochastic
satisfiability - Linear temporal logic satisfiability and model
checking

[0 Lambda calculus

https://g00.gl/XZIJYF5 https://goo.gl/hXveKm



https://en.wikipedia.org/wiki/Quantified_boolean_formula
https://en.wikipedia.org/wiki/First-order_logic
https://en.wikipedia.org/wiki/Equality_(mathematics)
https://en.wikipedia.org/wiki/Intuitionistic_logic
https://en.wikipedia.org/wiki/Modal_logic
https://en.wikipedia.org/wiki/First-order_theory
https://en.wikipedia.org/wiki/Natural_number
https://en.wikipedia.org/wiki/First-order_theory
https://en.wikipedia.org/wiki/Natural_number
https://en.wikipedia.org/wiki/First-order_theory
https://en.wikipedia.org/wiki/Integer
https://en.wikipedia.org/wiki/First-order_theory
https://en.wikipedia.org/wiki/Well-ordered_set
https://en.wikipedia.org/wiki/First-order_theory
https://en.wikipedia.org/wiki/Binary_string
https://en.wikipedia.org/wiki/Lexicographic_order
https://en.wikipedia.org/wiki/First-order_theory
https://en.wikipedia.org/wiki/Boolean_algebra_(structure)
https://en.wikipedia.org/wiki/Linear_temporal_logic
https://goo.gl/xZJYF5
https://goo.gl/hXveKm

PSPACE-complete problems

O Formal languages

Word problem for context-sensitive language - Intersection
emptiness for an unbounded number of regular

languages - Reqgular expression star freeness - Equivalence
problem for regular expressions - Emptiness

problem for regular expressions with

intersection. - Equivalence problem for star-free reqular
expressions with squaring.

[0 Quantified Boolean formulas
[0 Puzzles and games

https://g00.gl/XZIJYF5 https://goo.gl/hXveKm



https://en.wikipedia.org/wiki/Context-sensitive_language
https://en.wikipedia.org/wiki/Regular_language
https://en.wikipedia.org/wiki/Regular_expression
https://en.wikipedia.org/wiki/Star-free_regular_language
https://en.wikipedia.org/w/index.php?title=Equivalence_problem&action=edit&redlink=1
https://en.wikipedia.org/wiki/Regular_expression
https://en.wikipedia.org/wiki/Emptiness_problem
https://en.wikipedia.org/wiki/Regular_expression
https://en.wikipedia.org/w/index.php?title=Equivalence_problem&action=edit&redlink=1
https://en.wikipedia.org/wiki/Regular_expression
https://goo.gl/xZJYF5
https://goo.gl/hXveKm

ShorOFEH R

“Polynomial-Time Algorithms for Prime Factorization
and Discrete Logarithms on a Quantum Computer”

19974


https://goo.gl/kf4ScC

19945, a7 [FENERRZT . XL, 1997%5)

EFIAVE1—A3TlE, 8NGOV E 12 —2 TSR
B ET LA EL. ZIEAFETEITHIELVODERTHS,
BRDEF ) T M DIBEFER 7 H . RSAEES D LIIZHKEAH
SMEOQOEEMEICEBEEVNTULAEEFENS, ZDMLa7D7IL
SYXLIDFERIE, AVE2 YA RAOREEA-. &
HIEE > TLWWKREGREZTTUVEI L=,

If computers that you build are quantum,

Then spies everywhere will all want ‘em.

Our codes will all fail,

And they’ll read our email,

Till we get crypto that’s gquantum, and daunt ‘em.



Abstract

A digital computer is generally believed to be an
efficient universal computing device; thatis, it is
believed able to simulate any physical computing
device with an increase in computation time of at
most a polynomial factor. This may not be true when
qguantum mechanics is taken into consideration. This
paper considers factoring integers and finding
discrete logarithms, two problems which are generally
thought to be hard on a classical computer and have
been used as the basis of several proposed
cryptosystems. Efficient randomized algorithms are
given for these two problems on a hypothetical
quantum computer. These algorithms take a number
of steps polynomial in the input size, e.g., the
number of digits of the integer to be factored.



BQP (Bounded-Error Quantum Polynomial-Time): The class
of problems solvable efficiently by a quantum computer,
defined by Bernstein and Vazirani in 1993

Shor 1994: Factoring integers is in BQP

NP

Factoring /| BOP
P



Example Problems

n x n chess
nxnGo

Box packing
Map coloring
Traveling salesman
n x n Sudoku

Graph isomorphism
Factoring
Discrete logarithm
Graph connectivity
Testing if a number
IS a prime
Matchmaking
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=FEBEE AN ?

O TEFEBMEIEVLSTER, 2012F(IZTLRAFILH
X "Quantum computing and the entanglement
frontier” TIRIBL-1EETH S,

O RIEZ5E2TLVD,
Classical systems cannot in general
simulate quantum systems efficiently.
(HHIRTALIE, —BICIE. EFVRTLEDRMICIESS
L—RTELLY)

Quantum computing and the entanglement
frontier

John Preskill 20124
https://arxiv.org/pdf/1203.5813.pdf



https://arxiv.org/pdf/1203.5813.pdf

GooglelZ &b =FtBTE | D ZERK

0 20194108 GoogleldNaturestIZiHxXZixfEL. F#D
EFIaOVE1—43, EFBHEEIZZERL-ERRERLT-,

O ZOFEIEKL. BitCointBigZ &5t F-EEBRDFHEZE O
CoT HLLGRENESEI ST,

O ZOHEYDBBIZDOWTIX. SF2ADVILLIIEFar
Ea—4DRE — EFEEEDTAMILAN—20&ER —
https://www.marulabo.net/docs/g-supremacy/ %
SERINTf-LY,



https://www.marulabo.net/docs/q-supremacy/

SCienCENeWS ALL TOPICS LIFE HUMANS EARTH

INDEPENDENT JOURNALISM SINCE 1921

QUANTUM PHYSICS
Google claimed quantum
supremacy in 2019 — and

mmmmm) sparked controversy

Competitors questioned whether the milestone had truly been achieved

Google's quantum computer Sycamore performed a calculation that would take thousands of
years with a classical supercomputer, researchers claimed in 2019. An array of quantum computer
chips is shown.

GOOGLE http://bit.ly/31MgLV6
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0 MIP*=RE :
We show that the class MIP* of languages that can
be decided by a classical verifier interacting with
multiple all-powerful quantum provers sharing

entanglement is equal to the class RE of recursively
enumerable languages.

0 Halting Problem :

An immediate byproduct of our result is that there
is an efficient reduction from the Halting Problem
to the problem of deciding whether a two-player

nonlocal game has entangled value 1 or at most
1/2 .
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[0 Tsirelson’s problem :
Using a known connection, undecidability of the
entangled value implies a negative answer to
Tsirelson’s problem: we show, by providing an
explicit example, that the closure C, of the set of
quantum tensor product correlations is strictly
included in the set C,. of quantum commuting
correlations

0 Connes’ embedding conjecture :
Following work of (Fritz, Rev. Math. Phys. 2012)
and (Junge et al., J. Math. Phys. 2011) our results
provide a refutation of Connes’ embedding
conjecture from the theory of von Neumann
algebras..
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