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Playgmond sk

Talk to the

Human
'm writing an Al ressarch paper about Eterally this kind of interaction with an Al sssiatant. Whero in the paper should | pul a figure
showing this interface?

@  Assistant
Tl For atechnical paper, such a figure woust probably De most appropriately placed in the appendix of otherwise atter tha “resuits™ If
you wish to be bold and placa it somewhere In the main body of the paper, perhaps the introduction would work? My best advice
Decide on & Task you'd e would be to look af recent published papers to see where other people have placed figures, and follow their lead.
the assistant to help with
&nd enieT it ao the t2sk Human
box Interact with the Al I think 1'0 put it at the beginning just to orient readars as to what wo're studying. The introduction is actuatly rather iong, about six
2ssistant. When you're pages, so do you think | can put some key figures in thers as well?
fmished, ssiect 3 final S Assistant
responge from the assistant Sure, The introduction shouwld help orient the réaoer on what you'ne studying, S0 | think It woukd make sense to have a law figures n
and leave 2 comment on there.
‘how the assitant did in
e Human
comment bax. Cick 10 go 1o Greal The paper I$ about baseling technigues for Inaching an Al 1o be halplud, honest, and harmiess. We also study how ihess
the next task. tnchniques might improve as Als becoma more powerful. Can you try writing a dralt abstract for this paper for ma?
L
Gt e WG T paper Pt i
LAl o |5 this like a draft abstract?
Commung Sure, hare's what | cama up with:

OF., Luft Nt e geed as GPT-2

In this paper we explore how various lechnigues can enabie an inteligent personal assistant 10 develop the capacity 1o understand and

EIl help in various contexts. We start by reviewing & range of currently avallable techniquaes. Wa then describe a now way to appraach this

problem called “human-Al rust® Wae then discuss several applications of this approach, which include tasks such as halping the Al
make good pradictions about the way humans think and act, and improving the soctal behavior of tha AL Finalty, we describa an
ongoing study In which we are evaluating several of these approaches on a large-scale human-Al interaction dotaset.
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Hadronic Electrons?

Stephen Wolfram
Eton College, Windsor, Barksbive, Enghond.

Absirwct

A new form of high energy clectron- hadiron coupling is examimed with reference to the experimental
data. The lectron i taksm 10 have & scutral wiktor ghwon clowd with a radius ~ 107" m. This Is
shown 1o be comsistent with messuryments om ¢"¢” — ¢"¢” and g,~2. At low energics, only
photoos couple o the ghaoan, but 3¢ Righer esergies ‘svaporation” then "bolling’ of © and ¢ occurs,
allowing strong interactions., The model yiekds scourate predictions for the form of the rise In
R = olg"e” ~h)ele e~ —p"5"), Argumsnis wre given for the order of magnitude of m, and for the
lack of & permanent meson clowd is kptom. Strong Interaction selection rules forbid a contribution
wa® = ¢*e™, and interferency with the ose-photos channel produces minimal scaling violation in
oN processes 3t prownt enorgies. The comstant value of efe*e~ e(Pp) is correctly predicted and
evidence from high energy pp interactions is abso cited. The v particles are interpreted as e*e”
TesonRuRoSS i the evaporation regicn, and their properties arc generated commectly, Predictions are
given for the behaviour of afe*e”) af high eoergies.

Introduction

Thmldmmdnmmaﬂmmmdup:m
¢‘e” annihilation (see review of data by Gilman 1975) have raised the possibility
that electrons may undergo nom-clectromagnetic interactions with hadrons (Bigi
and Bjorken 1974; Chanda 1974; Greenberg and Yodh 1974; Pati and Salam
1974a, 1974b; Richter 1974; Soni 1974a, 19745; Wolfram 1975). In the low energy
Hm&q’w&hhwdmmmqummwmb(QED)
to considerable accuracy, and hence in this region the strength of any anomalous
clectron-hadron coupling must be negligible. At higher energies (¢ 2 15 GeV?),
however, the predictions of QED fail, and scaling is violated. In electron-nucleus
interactions, there is also scaling in the low energy region (g° < 0-09 GeV?), but
this ceases as the electrons probe the nucleon form factors and induce free pion
production (Chanowitz and Drell 1973). In the hadronic electron model presented
here, scaling is broken by a similar process.

Structure of the Electron

By analogy with hadrons, the core of the electron is taken as a collection of
‘bitons’ bound by a superstrong interaction mediated by neutral massive vector
gluons with photon quantum numbers. These will not be restricted to the core,
but will tend to form a cloud around it, From a comparison of the expected
gradients of strong and weak Regge trajectories, we expect a characteristic weak
interaction structure size of order \/Gg ~ 107'® m (Greenberg and Yodh 1974),
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In[2):= Module[{ Q,mmm} corners = ImageCorners{i, 3, 0.1, 5J;

Show{{i, Graphics[{{Orange, Thickness[0.003], Outerif[ 21 === 22, {},
{Opacity[3000 / EuclideanDistance[11, 2272}, Line[{221, 22}]}
] & comers, comers, 1]}, {EdgeForm[Green], FaceForm[],
Rectangle[#2 - 10, 2 +10] &!Qcomers}}]]]]

Out[2)=
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AW A4 BN BMES” — TR XX — AR
SFRIMRRE, EILE . BRI =R, bR



SE FE-HAFH i

#. 4R, FXP “BUEEAE LSS Emk" —TEaLKE
B, APPSR — &, BT R —TTREENA
THARIRE (token), FF26T JL/NEMMZEHIF

B TORXS ChatGPT LAEJFEANI| Zrid #2 N A b BIa A K=,
A Transformer XA ELALE B AR HEIEHE 45, i Hanse
£ T HarER EHRAERBREN AXERA SR

F—REBEEREEEENIHHEATLHEIE, X ChatGPT HHEE L
HE—NEE, SHRY - ARREELZ N HREEAK “GPT
A A BB B R AR R AR B i AR R QR R el T

ERER, THX—BFEEETIIARER:

Fh AEXHALEST FE2M427 &%, ENTRAAAER
Fase R, A2 KA 4o, ChatGPT #4b 2 R 44 5T AT 3E
F b KIBIRE ChatGPT ¥R A B R T —AEEH “H3”
FE: AELHALETERERKRNA Il o) ML, i
M, RATHAIY M LPN kPR o THRIHNES,

B R MmN TR, N FRRKEERRE, M
Wk, 17580, EEMNiZ2R R EEMNIES . {H ChatGPT R AT
BEELATHY T R RS, U0 Wolfram Wif) & th7E SEF R |

d



XX SEF F=E -FA -3

O BT, AMEBARNARER, ek LR EARY
R XNAPES MY, XHIFREARRRMNED I EES
BEHAFR TR, AP RIERTZAE AT,

R PR, AT Rt A W RE A& R R UL AR :
LARTIA O AR MR IR, HLBmANREREF AR AN, L
GPT iXFFiE AR REBI TR “INfFe", “—EES NEARTTREE R
TEAET", RAE2 ANBHBBOKCFEEIFHTE,

AFHE R4 T ChatGPT Fil Wolfram|Alpha Z 45 11934 L 5 45
B, AREZLEH]. R GPT XFEMEAEE/RAL, ks
NEHLRRAERNMACKET T RMEL M, IBaRKEABR 5
ARBRNEE, ROZWRaTs ML gmE.,

HABEAIR, A HE AT ChatGPT BRI 4y, TRA
S2WRIEHHBREENJILAEESE. LEAE ( supervised
fine-tuning, SFT). 3 @A AR 23], 3% 5 76 Ho 46 47 i 2
>] BEFHZ OpenAl G455 51 . A Tesla AT f2 3% A 26851 - i &7
( Andrej Karpathy ) 2023 4 5 F ZEf{(#X Build A2 i “State
of GPT”,



FEEFE FHE-JFAFH XX

GPT Assistant training pipeline

Pretrainin Supervised Finetunin Reward Modelin Reinforcement Learning
g I g g

Raw internet
1ot iillions of wordds

o

Language modeling Language modeling Binary classification
prodict the next token predict the nad foken predict rewards consistant w
preferences

o init o init I FT
from from use RM

SFT model RM model RL model

TEA B MW ZIN, KRB A —% X T ChatGPT i
&= “Will Als Take All Our Jobs and End Human History—or Not? Well,
It’s Complicated...” , &8 /2K _EATE AT N E% T ChatGPT Y
BN et (—METRE) —BHEM, Fo A 7 IRR
iR TR SN SR

KT AL LR, filh, BRI “THEEMNFEAE", ChatGPT
XFEMA A TERAHIER T “CAE) AR _ERAEFTRA
RE—HL b, EirE A, RNSEATFZREELEERHE
FEA LEENN. Ak, EEFEALBITHNERE, &
B E B, RAREEEARRETEM. B2 NN EALEE
WIEIE ARG 1. K. FIW S, Al NIZREEAa . B,
Al &BES KR E IR . XE—MENAES, WefAET
foseEs, ABHREER, HGitfrttse,



Xxii SFF FF-FTA-FB

M4, NIRRT EAANET?

R AT ANEE" (B “SE it ERRA RERINE
RE ERLE” , (EEARXEEHE ALARAZD ), ERRGT
BEIFETRM HETARX", XIER AR LREARS H IR
A0 . RPMEIMEE, T, ALRSAEEETEER,
ACEA BB AT AR, B, “HEATAERE" hRET, A
%, Al. BRAMHLSEHITHAZEARANATHRNE,
BRIFHE “WORIEERITTRE" . AKATHH, BANERSIAMAE
PRI, RERSPIFEMLE S EARERE RS, AT A% 52 SUARK

AT Z B A ?

TOIRIBAL M2 1 T a0 T

O REXHFTRARREHOTHME, X8 CAMENEHE,

O ARAENELFRERFLLTREFE, URDTHZHL
FIEEAR 3R Mo Bt R M J R AT 3 1 A R R

O BR;EMEEFHEUREE,

Q EBF¥AMAR MG LRCLEBALET: RNTUEES
WEREFAMIH, hafFrsAhmamy, ‘47, Mix
AL RTRSZ, BANNMEEL, RTRSHAA pRAu

i Ro



S3%F FB FTAFH el

Q F2FHTHEXME, dXRNEFEEHME T, UEETH
MEBRAATERR, R E5ItHEEEMEhESEF A

R, GPT RJREXSFRATAI AR 2> A6 7y =0 2 B A s
TERMNEREAETT N, FEHBOEIMZR =, XERERK
EERHXAR “ChatGPT H¥EE" MIIH, HFEEZL -1 “#+
B3 IERFEIEX, ZEMEBEBRMRZERKNDZ (FFE
FEANERER), AREARER., AT, ARTLHFE2E
RKE—BERR (MEHESLTAMNFRY), EFRZGHMIA
TE (RFHMAIRE ), HEEHERETABHIIER, LUK
“State of GPT” {HHF ISR H SOBFECE, OB AZKIA

Ofw0

[=]

AN “ChatGPT 34 E”

x| i
B RN BABEA, WTEH, FHELTTRALLE

Mramelrmk, FARKFRKREK



mi

AR — M B R ChatGPT M TAEEEE, LAREN{A%=
Mo THABRRXR—MRTHAMBE, BALHLE—MRTHRF
HHE, —METERNEE. AT EE, FATBHRICE
MBS —ZR 5 JE ST A

Z 3| H O LSRRG R 2 B —iR a3 s 5 VR AR R,
BB JEE LA, NEARFNEZITHENES REE LA OR
#E, BRI ABTENRENSL AL, A XSE~2 ChatGPT &5
H—# 43

ChatGPT [jR&Ati R N\ THIZ R4 (AH rh— R R M A
%), JEH B 20 A 40 40 T HIEAL A KNEIET
AT ZAN. AT 1983 SEE—WRE BT —MIEME, H
TMATH 2GR, AT 40 £, FEEEIREZERS
EFEFE, BT ERER L, DR—RINERKT
FRAIH, HMERAAHERA. HFHFAARRNE, — I HKRE
1983 4EAGEE IR 2 45K 10 1245 (¥ 22 0 2% RBAG A A RESLAA
BIET, MXEZFHOARRNLEMERE .
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AFAERIE ChatGPT M EARAEHHR KL F—RNAT
ChatGPT, JfHM#RE T & A BAL —FHERES HIREN,
FZRNEET ChatGPT AR, T EREMEM ITH TAEKME
ABFIAREMEI S, Fral2EE08F f Wolfram|Alpha R4 41117
BT (computational knowledge, FE/FSCHEIFRAITEANIN )
“HERES",

BREE ChatGPT WEMIULI T=ANA, BATHANINIFF4 T i
EERMNLhRAETEMB4EE AT REH R, (M ERTmS,
ERERIREERA], BMEECERKEMET—IZE, JvE Wik
EHIHTRE,

B 35 KR I
2023 %2 A28 1
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ChatGPT Eitt4? EX@aeHzxeE? /1
ERE—RAM—E /3
wEMamk /10
HogEs /16
% AES (human-like task ) AYEEL /19
MEMLE /22
HegEIFIHEMBRTIIZ /35
R LRI IGRAVSERERN D) /42
‘BBANBERNELATRTE! " /51
BN EE /56
ChatGPT RIRFNRIE /64
ChatGPT B9llZ& /75
EEMIGE 29 /79
EIFil ChatGPT &IE(ERNRMHA /82
BYZEFNEEER /89



BYIEEIITEESHNOE /96
BRA4, ChatGPT REEMAA? ERHARMEIXL? /102
g /105

oy ]
#IHE Wolfram|Alpha 72 ChatGPT IEFit& 500848 /1107

ChatGPT #1 Wolfram|Alpha /109
—NEBBIF /111

BELMIF /115

BUSROER /129

BxXaER /134
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ERE—RAIMN—117

ChatGPT A AE BB T AR B ERICR, XFHTAE, &
JEFS AR . BRUNMAMEIRR? EAFASERNE? BAEKE
YRR ChatGPT W TIET R, KEHEIT AT A EREHAN I H
A ERMTNAER LXK, BREFLRE, REEARE
EMP TR, BRUSEI—BTEMT, ERASEATN,
[ X ERF A FAOGEH T ChatGPT, i [F#EE H T 4 TR EH A
“FEEHEA” (large language model, LLM ), ]

BEATEMRE, ChatGPT MREA LI BMAIE, N EREIRIT
SR “SERIESE", XBEFTRE “G8” &, “AMIEF
FEIMB AW EMARE, FTREHIAIASIRES,

B FRATF B SCA R “The best thing about Al is its ability to”
(AR AHTTET B/ )o MR — TR AR E MET{ZTHX
A (HWIMEEBRN LB ), REZCRMIELE, %
JFEBETRBIABGRM A, AKX SEEHRPEREL D,
ChatGPT SR L TR LM ERE, AAEBAEERFE B
A, MRFEATLFMEE L “BUIUE” WEY (RS HRE ).

3



4 $—F ChatGPT TEMit4? ©RMEREMEIXLE?

RECHHRR, B2 R A i3 03 R H B
(8 “BE" NREUEHS) ).

learn 4.5%
predict 3.5%
i & g wi 2%
The best thing about Al is its ability to | E"_ake ——m == o . T S e
understand 3.1%
do 2.9%

[EBERME, % ChatGPT fi—HEE, HUIE—RXER, ©
LR REE—RE X —miga R BRSO, TSR
BAA", HEERERI— M. [ EMBGEMRRRIIE, Ei
B, EREWREEFEM—4 “bric” (token), MARICARERZE
HN—Hr. XMEEANTLL “&1" BEE, ]

FE, CES—SHSBE —MEERNENIE, (BT MIZ%ERE
BR—MERINE EAES fEMSCE R IR? A AR B % %
“HEEET E, BARTES MR M. AT, XEHHR
T—rRILZ%EC Rk, HTREMEE—thiFE — KRR R
B—RFN ARG EHE RRmATE, EFSE8—EEy <7
R WXE, 52 BRAHEM “QIEH” (ARNEES—%RE
WEERI ), B2, WRAR (FEHL) S RENE, R
BE—5 “EAB" M,

X BRI R, A SRR 28 YA AR A PR R ( prompt ),

@ JEICH voodoo, BREA ., —4iiEiE



ERR—RFM— A B

FAA T REAEIARNCE, TH, FeExEEERE, A1
FTid i “WE" SECRHE AR RNERME, N TXEER
K, “WEE” K9 0.8 UTPHEF, (EFEANE, XERFAFERE
i “EE”, “WE” SRHARAELETHEIARM—FITE. 4
an, ZPETLLRA “RET WS, REARIIHEHTESIHESE
AR R AR A ©, (B8 S A (T SR
., EOWBEANTE AT RXEER )

EHNT—YZH], TEMBE—T, ATHEER, REASHIE

DU ANE{EH ChatGPT Hfy5E3E R 4, T2 i S A1 8. 49 GPT-2

ARG, EMIRREB/AN, TTERERN AN BT, B

e, XFA P RR A R, FREAEM LU Wolfram 1524t
, PRATRASZ RIFE EH WAL EIETT .

Blan, @ AT 5 SR AR R TUS AR . 2%, BERE
JRERR “EEHR,

mi-):= model = NetModel[{"GPT2 Transformer Trained on WebText Data",
"Task" - "LanguageModeling"}]

Outfs J= NetChain 4] m mpiR pork
Output port class |

R, RIVERAT RIXMMERLE, HHEREOTERR, 3
fE, ATATLMERA MR LERE, RAZIZATHIOR

O SR, XEIRHN S RBREE A, —RETE



B—F ChatGPT 7t A? ENTREMEIXLL?

T, AR 5 ANE R REH SRR

in-1= model["The best thing about Al is its ability to", {"TopProbabilities", 5}]

ou)= { do - 0.0288508, understand - 0.0307805,

make - 0.0319072, predict - 0.0349748, learn - 0.0445305}

ATIREE R HAE BN IR = “EEE" .

n- 1= Dataset[ReverseSort[Association[%]],

Outf: J=

ItemDisplayFunction - (PercentForm[#, 2] &)]

learn 4.5%
predict 3.5%
make 3.2%
understand 3.1%
do 2.9%

INRRE “RiFAtER” | HEE—SERIMERR ST [ IR
433"5‘/?%1‘%@%1&%_“?9&%” (decision) ], NI&KADITER.

inf-1= NestList[StringJoin[# , model[# , "Decision"]] &,

"The best thing about Al is its ability to", 7]

ou-J= {The best thing about Al is its ability to,

The best thing about Al is its ability to learn,

The best thing about Al is its ability to learn from,

The best thing about Al is its ability to learn from experience,

The best thing about Al is its ability to learn from experience.,

The best thing about Al is its ability to learn from experience. It,

The best thing about Al is its ability to learn from experience. It's,
The best thing about Al is its ability to learn from experience. It's not}



RS T HRUBY PRI (“BRAEC ) WL, ORI R

The best thing about Al is its ability to learn from experience.

It's not just a matter of learning from experience, it's learning from the
world around you. The Al is a very good example of this. It's a very good
example of how to use Al to improve your life. It's a very good example of
how to use Al to improve your life. The Al is a very good example of how
to use Al to improve your life. It's a very good example of how to use Al to

(BR, MRERMASEESE HERkm §E, TeH UL
‘SRS fE GESE “BE" BB 0EEE 0.8 KRKE
XFEENLAE ) U7 FRATEAFERT MR SOR

{The best thing about Al is its ability to,
The best thing about Al is its ability to create,
The best thing about Al is its ability to create worlds,
The best thing about Al is its ability to create worlds that,
The best thing about Al is its ability to create worlds that are,
The best thing about Al is its ability to create worlds that are both,
The best thing about Al is its ability to create worlds that are both exciting,
The best thing about Al is its ability to create worlds that are both exciting,}

FIRPATILEAERS, BT ARG, CRBSAR, B
BIX 5 M+ —Ffo

O “BRE” fRHRE “RE" BEH 0, BNERIMRERRENIE. —5EE



8 %—R ChatGPT IEMIHA? ENMREMEIXLE?

The best thmg aboutAl is its ablllty to learn. | ve always llked the

The best thmg about AI is |ts abillty to really come into your world and just

The best thlng about AI is 1ts ablllty to examine human behawor and the way it

The bestthmg about AI is |ts ablllty to doa greatjob of teachmg us

The best thing about Al is ItS ability to create real tasks, but you can

EREHIE, BIEE QEERN08H) F—F, hAFZWiE
BT —NAT ApRIERE, RAEEMRSERRER/AD (28, W
THHNEER, ROELNET o WHEERERK, X&IES
— G HFLE )o

Er T T T T T & T L | T T
r

0.050 — ~ leam -
L ]
k make
predict —e | be
L] ® I
understand ~ T . solve
0.020 - do ~ find 2
adapt < ¢ o— create
take —e - detect
@
0.0101_- it~ oo ,_ think |
he'P *oe - tell
0.005} get _r“\ ~ Quickly
avoid ~ ==  _ imagine I
deal = 4
L ~ un
overcome ~* §
-~ dnve
combing ~*
0.002 ne ~ talk |
- i cateh
L 1 i ] i i [ | i I L 7
1 5 10 5o
R 50 100

INRBUGET R REN AN THE—MEVFITF. Bmr
FEHEA SR I (ZREE ) I BLEF, (BB A MaF R,



BRE—RRMN—1E 9

The best thing about Al is its ability to see through, and make sense of, the world
around us, rather than panicking and ignoring. This is known as Al "doing

its job" or Al "run-of -the-mill." Indeed, taking an infinite number of steps,
developing a machine that can be integrated with other systems, or controlling
one system that's truly a machine, is one of the most fundamental processes of
Al. Aside from the human-machine interaction, Al was also a big part of creativity

XE(E R A GPT-2 BB (& T 2019 4F ) SERH, {F
WEAN GPTI KA, EREFH, THLEERNEEEMSEH &
FB GPT-3 HEAY BB T A2 B9 2238 B UK

The best thing about Al is its ability to automate processes and make decisions
quickly and accurately. Al can be used to automate mundane tasks, such

as data entry, and can also be used to make complex decisions, such as
predicting customer behavior or analyzing large datasets. Al can also

be used to improve customer service, as it can quickly and accurately

respond to customer inquiries. Al can also be used to improve the accuracy

of medical diagnoses and to automate the process of drug discovery.

THEE—MEES 0.8 KEEYLRS]

The best thing about Al is its ability to learn and develop over time, allowing it to
continually improve its performance and be more efficient at tasks. Al can

also be used to automate mundane tasks, allowing humans to focus on

more important tasks. Al can also be used to make decisions and provide
insights that would otherwise be impossible for humans to figure out.
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ChatGPT SUEMRIEREREET—ANE, (52X L= 2 el A
B iERAIN—NEE BTG . FREFE (TMHEERE )
A RFESCAR, ERA BT E ST RN Y MR E?

BT R/NE, E—BEOURER, RETHREHA
RFEHHIIKRE. Flm, TENFFRITTHEFR L “cats”
(%) B9 B h &AM HIREL

/- 1= LetterCounts [WikipediaData["cats"] ]

(| 54279, 2 3442, t > 3397, i - 2739, s > 2615, n - 2464, 0 - 2426,
r-2147, h- 1613, | - 1552, ¢ - 1405, d - 1331, m - 989, u - 916,
f- 760, g - 745, p » 651, y » 591, b - 511, w - 509, v -» 395, k - 212,
T334 X585 A.»81-C 481 | 568,555 F242.7 538 F +2€

Outf )=

% “dogs” (#1) M4 H M RBEISE T .

inl )= LetterCounts [WikipediaData["dogs" ] ]

(| e—»3911, a 2741, 0 - 2608, | - 2562, t -» 2528, s - 2406,
n-> 2340, r- 1866, d -» 1584, h - 1463, | - 1355, c > 1083, g -» 929,
m - 859, u- 782, f > 662, p - 636, y -» 500, b - 462, w - 409,
V> 406, K 151, T 90, C 85,1590 A +74 x 571, S - 65,

Out « )=

10
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ERALMLL, EHRTE—FE, (BN, £ “dogs” HI%
B, FRoBEWM, HE dog —ARFRAEH o.) AT, W
RRANTRE R KM ZESCOARREAR, FAMT LAAEIE = — 31
Gk

wi1= | English tanc unc;r][l character frequencies |]

oullJ- {e—> 12.7% ,t - 9.06%,a- 8.17%,0- 7.51%,i- 6.97%,
n- 6.75%,5- 6.33%,h - 6.09%,r- 599%,d - 4.25%,l- 4.03%,
C-> 2.78%,u- 2.76%,m> 2.41%,w - 2.36%,f-> 2.23%,
g 2.02%,y- 1.97%,p~ 1.93%,b- 1.49%,v- 0.978%,
k- 0.772% ,j- 0.153% ,x = 0.150% ,q - 0.0950% ,Z - 0.0740%}

T AETE AR X SO R A ol B 1 I 1R B IR AR

rronoitadatcaeaesaotdoysaroiyiinnbantoioestlhddeocneooewceseciselnodrtrd™.

griscsatsepesdcniouhoetsedeyhedslernevstothindtbmnaohngotannbthrd-.
thtonsipieldn

AT LB RIS R MR 37, sieuxe 939” i
H— MR F—FE.

sd n oeiaim satnwhoo eer rtr ofiianordrenapwokom del oaas ill e h f
rellptohltvoettseodtrncilntehtotrkthrslo hdaol n sriaefr hthehtn Id gpod a hy oi

JETT LA R B R R B A 5 3 S0 R ok T 4 i

“r—n
o
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ni hilwhuei kjtn isjd erogofnr n rwhwfao rcuw lis fahte uss cpnc nlu
oe nusaetat llfo oeme rrhrtn xdses ohm oa tne ebedcon oarvthv ist

BRRERITEREMA “LhREHE", EEREEERG 1T,
A, B—HxE, RIFEEOS UGS B REG =
&, 2p0k%, RMNFME, WRUFFE—1F&q, BAEHEHE
BT —MFE/LF—ELR u,

T —EAN M IR .

|||||

]
abcdefghijkImnopgrstuvwxyz

T W 7R Y R S SO R A [ 5T (2-gram BY bigram )

A | BB, ATRBH IR — R A R, BN

T



LR SANGIITES

abcdefghijklmnopqgqrstuvwxyz

NeX Bl w0003 e . TOxDOAOTD
[fIIIIIIII‘T_' "i.l.l.lllulT!

ALVEE], qfIFERT ufTLMRREEH (BERE ). HER
B aER A7, MeEERXE _TEaRgsE, —
RREWNFR, THZWUERIH—ER, EPRmasdis
“SLhRAIA”

on inguman men ise forernoft weat iofobato buc ous corew ousesetiv falle
tinouco ryefo ra the ecederi pasuthrgr cuconom tra tesla will tat pere thi

AT RGZ ISR, BATAMAT LA A F R F R (5
FE) BRI YA R, T E AT DA A B R AR AR 1
o AIRAEFIZHALACH n T8 (n-gram ) FEHOIERAER “BEHLAY
", BRI El]e AR “EL,
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on gxeeetowmt tsifhy ah aufnsoc ior oia itlt bnc tu ih uls

riio os ot timumumoi gymyestit ate bshe abol viowr wotybeat mecho ]
wore hi usinallistin hia ale warou pothe of premetra bect upo pr -
qual musin was witherins wil por vie surgedygua was suchmguary outheydays theresrst
stud made yello adenced through theirs from cent intous wherefo protelned _scr_ea

special average vocab consumer market prepara lnjury trade consa usually speci utlluty

AW N e O

FEMRE— £ >R ChatGPT i AR FE— HATEEAELEEA
H, MARFR, FFEPAHKL 50 000 M4 A, @ddE AR
MEESOENE (MWLEAAS, BRaE&ILE10ME), B
TS MEANEARE, fRAXSEFER, sabraEmR “q
7T, Hi§E MR RN, MRS EMERRNE
FHIARERER. U TRRIERN— ISR,

of program excessive been by was research rate not here of of other
is men were against are show they the different the half the the in any were leaved

EABO, ZBEMHAEL . BARZIMIHEEGFR? MglE
FRE—FE, BATATURAMUE AR RS, T1E X s E K
M n ST MR, TR ERANGEEN S MR, Si1EEN
B35 cat FFH411,

cat through shipping variety is made the aid emergency can the

cat for the book flip wa$ gf.-nerz—.ll.lyr decided to design of |

cat at saféty to contain the vicinity coupled betwéen éiéétr.i;:.publi(_:m

cat throughout in a confirmation procedure _ahc_i fwo w.e-r;.\“difficult mustc

cat on the theory an already from a representation before a
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ZEREERMMAEREN “AH" T, TLMES, RS E
B n i, RATEAR S “BE—4 ChatGPT”, tatEi,
HAVERWEFREB LR & “ ERAEASIERR" BgrE—
BEK MR A . {BRIEFET . FATRAIRA R0 BT S A 7
H X LU

FE W 45 JREBLES R P AT BB JLTHZ/MAE, BB HATREEHE B4
JUBEAZAN A B2, BiERE 4 F4VE A, "TaEaI Zioid g%
BUCKLERE T 1612, TAAER =T AR NIEE] T 60 (2.
B, FATTCEARTE CA KSR IrA R E=Tiar i, 4
W AE 20 MEAR IR BT I, ATRERY 20 STl B RS K
FFEH PR 78, FrPANEME LR, KElEte(le
HE Tk,

ATREMLL A VR? RAERRREY — MR, 1RG5
5| H B AR —— BMERTARE A BB ET AR
XLFFF, ChatGPT D IERFMEN “KiESHA", FEHER
WA S RE S AR G M (i T I UM T



AR

AR ARAE (R 16 HAREMNF] M —HF ) HUEM =R & B
ARSI FES KN EA B . SR, KTLESHEBERT
BT EHFEREEREE . A, REF LIS FEIE R
i B —RE, HERHEFTEERNERF, MAMNELE
R T ERITR,

Bk A —L (BEARLE ) B LS RTRATEMAHE & BT
%E@HE“\E—JO

[ S e e e H

O a N W s O 3
T T T T T

AT SRS — A DI BUIR R BT TR L KRN 7E
EFRFETEOL T, WTEME A C AN B E R Rk A . (A2, |’
REANAAEIE, MAME LR EHEAERE, IRARITTRESM
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HECE LREW, ot SO — R A s,

o = N W A O @ o~

|
|

0 10 20 30 40

ERRMAPUEREARMNES, B LEFHEXEEL NS &
EERITEANEEE, BIEXFESZ, METREMEE—EE
HIATETE]

HBNELAEEEX EARE A ELR? EREMERE B, I
T, BRARENS MRS, MHRMNEEIMTHZNEN
SR L) ] S A B R AL & B AT DA E B AR
#, W a+ bx+ox®, BEBEICEXFEN FHEEL.

o =2 N W B o3 =N
TYTT YT — T -~ —

0 10 20 30 40
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A, XLATRESH AR, Fiin, THERENUEM a + b/x + c sinx
REEEI RIS R

o = N W & 0 ad =~
— T T T

AR, HOREA “ToriBIpgmRl", IR0E A R ETAR R 5
TR E R EALE M, DA A TS8R —E &0k “HEH” (t
MR LU BHSE ). ChatGPT il TIFLIXEEM “IEH” —
LR A 1750 124

(B EAE/E =2, ChatGPT EEAZEH “MNAL” x4
¥ — BUAER—RE “ BB Hirt8E T —N6 pHE 2R Ao
B, MAEREERXE,



EAFES (human-like task) HIEHRY

FARBI B RO B AR IR AR, XEHIREAR DREE
BEREE— JUMEL RO, RATCEMET LA —& “fFEm
HETHR” AHEM, HEMNT ChatGPT, RATFEANARKTER
NEEET ORESARER, Tixt XA, R (EPHET) &
BE “FERAEE WTH. FABREET R ARRITE?

EITISETZAT, WERMTRRE - EANMES: BRIRA. —1TF
BHEF RASHFHERG (XEVSRFES PH—NEEFF ).

L B A\ B BOR X B TR E LY, AR R HE
B MREATE T B BRIERH NS, ROV HE M EL.

19



20 B8 ChatGPT TEHA? ENFREMEXL?

RN EHFREFERN, AFFRERMME, RITUIIARRBH
U (S

{1

5.
W E— T E SR E AR, RO AEREL EHE
ExZlE, $XFEN a b KITEHEY a + bxo FA, MERITE
EEFEMENKEENNERE v, 2EFEERTEXETE
PEIERE, & (E2EE) FFRMNBGH 2% E3or
B, MEXFNEREETEN. AMIEBHAERRZ 3, —/{
B Fal eI SR 50 Ak FEIZE .

SAPGERE, MRBRINTE—TERIGEERSH A EE,
AR —N, PR EZEGRTRAAE, BE, BT
RTINS R B, T RMAENEREE, EIE, ik
BN BB R, MATFELFHNEGR (ERGEEN
BAL), HRIEHEEIERITN RLREF o

wes- NetModell - «JL 7 , (), 4.7 B> %> /. /. I n

Outfs j= {7; 0, 9, 7: 8} 21 4) 1: 1: 1}

ﬁiﬁﬁﬁiTHZ?ﬁﬁﬁM%Mﬁﬁfﬁﬁ?oE*&%N@
oy, A EBAARRES “HB" ©, KB 2. HRHRRET



EAES (human-like task) BOIERY 21

HERRE T, JFIRAH “HhR" MgR,

Infe J:= NetModEIEIH......; +J[{ l! ll ls l’ .l‘_s 11 ’ : ? ’ H

s 222 L% L4140

AR “HIR" HGRVE? ARG, TATMERELER
¥F 2 RGEI A BRI, B, MREANHBEREAALERF]
EETENEAER—MER, EERERNABE: mY—ME
HEER, FEAMEERE, ARSRAMATEKIREIE?

WRFHA R GRS ANRHENARRF, BAENAE T4
GHER”, —ANEARPRFEELE, NTEGRAIZFRES, K
TBAEEA L B LRE AR KA T .

f “RBAER” XEREENG? A, FENEMERX—~, &K
T — T ARG M ECF RS RS 2 1A
G — g%, ROTTRESKES, PRIZNAREET 2. HE
WEESGERAEYNE, BOTNNIZRERE AR XE2—MRT
NEMB B AIEE, WH, TR EANER, FRIES
BHHFAR, TxFRAKINEARESR, ERNUAWEETEEAR.



TREZ 4R

F T EBORBISHESS B 2B R B S R AT TAERIWE? H BUSHZRK
W I AT A AR LS, AR KT 20 A 40
ER—EEIANHEASSRIEFBIE— 7T MLIEX KR T
TEDLE R R R BB

AERIA KL 1000 ZAMETT (WAL ), EMHETEE
BreE Rk, Bim ATIAERDY 1000 R, X L 2 TE iR e 2y
HIP%, SN MATHREREIRIS S, ITTREMS (A AT
ZERES . MBI, AR — S TERE MR 2SS E
B, BURTE AT s, i B e R
HIEZ T RN E” T8k,

SBAN BEIAERT I, K RIS A
OOEREZE) AL, BIISTEMEMmIrh e S, X
HISHADM LML, F5RALMFEBMAT, it
B, BAT AR HIXAMEG, Bk BT R CEEBENS
27 Y R (RS — Gk Rt “ " JXRER N ),

22
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23

b= “BERE MEIH-IHENEN “BENL” W

Ao

NetChain[

et a 11 B (AF 44 “BOE ).

=

ConvolutionLayer

Ramp

W e~ A WN -

PoolingLayer
ConvolutionLayer

PoolingLayer
FlattenLayer

10 LinearLayer
11 SoftmaxLayer

array (size: 1x28=28)
amay (size: 20x24x24) |
array (size: 20x24x24)
array (size: 20x12x12) |
array (size: 50x8xB)

amray (size: 50x8x8) .
array (size: 50x4x4) i
vector (size: 800) !
vector (size. 500)

vector (size: 500)

vecior (size: 10)

voctor (size: 10)

AT XMW F AT “HEIeHE", IR 1998 4
e — I AN MM KA, THSEEBTAZRE. (44, X5

FEFRATHY KRR i A AT R = A H A K KX B, )

I, (XN MEMNEENF “HAED" (R? FEE TR
5|+ (attractor) BIt&. BRZERNEFEHF 1 12 WEE,

\

1

\ |
\HI

&J

)

12
VZ
/T
"

Z
Z
A

Z




24 B ChatGPT £ A7 ERFIREMEIXLE?

RMFEEL ARG E N1 W5 B — M7, BIAN
2 “WEIBIB— T, BN, WR—EG EAAREE 1
TIAE 2, RINFBEREHBE “L i7", K28,

RN A E AR, BCFE A 808, HAFER (F
SRR R Y, EATTREEMEEEHME ). ARENATLESR,
HEAFE ENER—REE, HFHERFERLR AR K
(RIS R EHERIMIEERE )o ATLUEE FEIELR) “orakig”
FRARRARPXE (“HR5[FEH") KERE— .

FATAT ARG R —F “SRBHES" , B R 2R —A4
RIEEG “BEERRRG” W, TRA M EBHE W
LM RO [ X B RIR K B # A7 ( Voronoi diagram )
“HER LR R I AR R . T AR BN BT S 7R
— AR RN R E— RA R R ESAMNEG R FrE RE RS
TERLH) 784 HEZSIA]H, ]
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ABAIMAREMZEMNE “PATIRBIES" WB? LERA1HE BT EXANE
H AR D

RATH BARR W — N TR (x, y) OHA, RERHHE R
B" ARELEHN=ARZ— BAIER, RITHBEMHE MRS
HHEH— M TERBRT {x, y} BEE.

1.0F 1|
05H

s 00

=05}

10 05 00 05 10

S A2 P s S — JB? VARG, M I8 AR
AT MR S —— R BRI 1, — M S AR
TR



26 F—R ChatGPT EMHA? ENMREHEXLE?

FA “MGEIT” HWA RO R T — A R EE R B W
T OERT XA, RITATELETARE A28 (REATAILIR
xfy), RFELEEWET “HHENMREAE" FFERM LR
SERAI, RUGTERER RS R




HREZ P48 27

RS (REMFERR) MBS, SAWETIT LA —k
HEl—BWHETN “MAER", Ti LS M EEmRA T T —/ M
ER) BUE” (TR IES AR ), AEE el =X E
Sesr AR “RI—BWETT" AT R AL E 2 AR,
REML—HE, BURNA—A “BIE" (5 “WiE") #%.
HAREKGL, WR—IMETEBA x = {x, 5, -}, BBARAM
IR wx + bl HTHEwHEER b, BESHNLHHEN
HATCUEFEANFE; KA MBEEFTARETHRRFAE,

HH wx + b AFEHTHEEEREMERIMESE ., S5 RE N
fEM T AR St R %L (I8 SEUEEEALINITA ). THEE—2% H
(BT PR, 3 L YR Ramp ( 8F ReLU ),

I Va4

Swish

HTFRMNFBHEMSRITHEMES (&0, I FROFEE
RGN RARE), BEARMNEER, (ENRIIMEHT
CHIAREE, XA EE R REEF ASEE S RERIEEN S H
7RG “INZR" MERLERTEER. )

B, BIMEMBEEN TR ERNEERY, RESH®
WRERIERL. T LEMEF, B



28 $£—R ChatGPT EMH4A? ENMEMBIXLE?

ws11fw3 11 f(bri+xwini+ywii2) + w12 f(brz+xwiz1+y wyizg)+
w313 f(b13+xwi31+y wi32)+wa1af(bra+x wia1+y wiag)+b3 1)+
Ws12f(W31 f(br1+xwin1+y wii2)+ w322 f(bra+x Wiz +y wigg)+
w323 f(b1a+xwiz1+y wi32) + w324 f(bra+x wig 1 +y wigp) +b3,) +
ws13 f(Waz) f(br1+xwir1+y wi12) +w3s2 f(bra+xwia +y wyzg) +
w333 f(b13+x w131+y Wi32) +W334 f(b1a+X wig) +y Wi42) +b33) + bs,

R4, ChatGPT HIHH 2R W 2%t HUX B T — X R A 5 R 3 ——
BLhR EHE A2,

BAE, LRMIELER R METT. TEBRT — R/
(fOFRAERR x 1 y ) HOPRETTH] LG & R A4 50 ( DA WS
PR Ramp ) FHHH ) — 2774

NN N N NN
NS Ww =

NT LHEIREI BRI %R? TR LR T fow.




TERLE 29

BRAATSE IR, BEEE LHRRE Bl R

FHRER MW —LMENEE, EEHENT, RITFERILE
FIRIE B (EBELEE, XHEER THEMZ XS ETRE
HAIEE R

SR MM 42 W 4538 3 RE R P B RATAT K A R B, 7 “B 1S
FRMAPO”, RIMNEFERIHEEEENER. BEIRL,
R EM L “RAETERL” KTy, B RS IR,

FERXNMARE X RAMES" o, "ERER" 2k L.
FEIRAIFERFHNA L, ERAAPAAET . MREAL2E



30 S5 ChatGPT &Mt A? THTREMERLE?

B8 7 —ReE A BOURIAEIEREFE . REt, BA52A
DL (IR M4 R X TR, THSAH T —1ER.

i
;%2 w 3l
4 40 1, '/
7 5 4{43%:4 1/
2
Bk

RATAE “MHE L WRERG RITHE R 4087 R, SR
BAE “BOME WA EMAE, BREIEN, SOE% 551 A%
B 43R 4

EBATHE I IE— M7 BORRATHA MM & &R EE,
DK =A%, REXENIMMAERNL . DU %M W&
RE X L6 5 T ) 1



XEM ERER" EMAHET . FEBKRKRMAEADT? F
%, TIEMA4A, MEREHSER—IMER GREN, B
HIBOEAR S A A B A . W EEATH, XA
A[LL “IRIBSE NS HORMOEL, XAR—SERMENA
B, BEOEFLGIRTERN. LXEHENEERN— KRR
B MR IR T “BUAR" BMEFEIT

R—kE A EE, AT “AtAE—FE? " RIF
&t “HER TERRMER", F%, ARRERBEIRZMAE
EXAEEIRA A — Rt . RO KIRERAAEAEHET. |
& (ZPRME) WAEMEEKK “WE" BFEERNTENEE



32 w5 ChatGPT TEMt4A? ENIEEMEXE?

e B4, T (AT) MEFMEE? SIRER KK E A,
RASEBEIEAN “WET” WEM. A, HEEE B TEAN
AL, BRI,

ELFEETHRE “BL&” RBRERERET, 717 /ME5T;
ERATRIFEHFHIMES, A 2190 MIZTT; MAER TR
BARBMZ S, A 60 650 MHZTT, #HRME AL 60 650
HHZERE, ERTXE—TATLEEGHMYE, HPFrEsMs
TEHAZRTHA, MECEENGRENL .

TE—M RS EE A6

BATRT UL — AT E B EARERR R — B ATHRES, Hhwirs
A IBURAA MR AR S B T AR ER



FREZ 48

B2 BRI, BATAT LA G W45 EAE Bl t FELE4pAE™ (e

SRHVH AR R — ), FF{d X SO E R T N A
B2, XLRHMERES BT MRk (Hin “RRHNEAR") Wg?
2GR

>
&\



34 $—R ChatGPT £t A7 EAMAEMEHXL?

RATRIAI AR T RIARAFENE? TS FHA5E, BEE
HRAE, —MAENS (B EERERIEA) BHLELESH%
i H AR T (B RRIA % ), XL U 5801
13 P ARG F £ T A B P B — 2 i kgt AL

RIRRIMEBI LML “FIRBIEIR", ATL: “&, X
MEFERINEE AT AMMENEX — K" XS AIERATX “[AlR
F—RTHE (flin, TRFESVIMETHEIE ). EZDE
ERiALE, FHANRDPEX MEEEMAA “GHIESME", BiF
EREACHERITREATAN, BRTWHRES—FZ4, BE
AL HEM T A — 8T, WATRRAZEIRITERE
“FEAE, WRAKIBESEERENTREYN “BREN",

ZE ChatGPT A piiE = i, BATLERI2L A8, 77H BaT
HAERREAITER “RECHNERS"., B8, BSHES
YEAAT (LLIRBAMERZ% ) WHESERI e EEa T
ik,



88 SIFI MR LR AY 31|45

BIHACALL, HAI—EEMNS “EEHE" TS5
LM%t BREMAEZ BT DMRA M (AR A w2 4 A
1), REAMUETEFURTEMES, TETETLUELSES
ARIBEEBIIL" RFEIPITIXEAES

HE—MEMER X SR ERE, RIOIAFERS
Rk (toan) Rtk sl M, AHEERAREXTHARMM
FARMBIFEG], RIFiEMEMGAT “PaE¥ES” WX SE]
BT

HRET, SIIZRRME RS ES X TR R MR ER 7T &=
W EMBINTZAIBERIN, HEMBKAMEEIRHHEE GO
fFEBRERA, BREETRATBPAOER MBI KX
B

AR AT T RMTRBE? AR E, FII—EfE=RK
B gAML E G EFPIRINE, R5F, BRIMKEHEN
ARG “ZF” BT CAET B “REE" (B =),

39



36 $—F ChatGPT FEMHA? ENREMEIXLE?

IERMNB - Bl &) AIRE AR, HlE L E R %
ST R

10f
05F
00}
-05¢

q0f —— |

10 -05 00 05 1.0

HERMES, RNEELE— M — M 2%

B2, FZERA-ARERNER? MTEARTRNNE, HENE

AR A B B, TR ST LA RIS R ORE T
AR




1885 ) F0 822 P EE A91)1| 25 37

AEASREREER, XERBCG RO E N R 540, H64, W
(AT REAR 2 BEAS & 1 SR A AR R W 2

RABAERIRGARI WA BB “2517 | s
SR A5 ST SR AL, DA 7 50 TR 5 B 72

10 000445 100 Q00 EH

| 1000 0002 ’ 10 000 00046

Eiz NE BEIMNER, BB RBMENSHNE, Rl
RIREAAGE] T —MRETh E BB TR E R R E RN, MiX
AnfRTEEA R BACRIRE, AN BRE—TRNEEENE
HOHZIL”, ARIEWI R R T R S AL

ATHEBEER “BZiE”, BIHE “MEERE” (FROKN
“RLAEREL” ). IXEMER T —REIRR (L2) SRR, AR
BEIMESEEZRANEROFTM. BEGIREAMEET,
RATE R HUR REOR W/ CEIERFER “FIIMZ”, AFREF



18 %5 ChatGPT fEfH4? ENEMEMEIXE?

MRS AR ), ERMEMERIMEI (30 ZPMREFIE
ol ) FROATAREA AL

| 1000 0001 F81 10,000 0001 H 89

REEEMRMRER, NTHRAEIB/ MK RS ENEA]
Frify, MARHAH TRIEINEMELEZ /A “HEE",
B2 “BAVGRENE" FEE MY BHR H R E R 48 2 gl
A ERERN. ERINERTE, N w, ROTEHK WA
XU ERHE, US/MUBRTENTN#HREK,

AT S b Y SR R TIR R AL, 1 AR
TMUEw Mw,e RIF, RIOTTESE—MIERE, SEHNw, F
w, B REERRIN T 7R




MLBREF ST RER R4 Y1114k 37

HEDITIREE T B BARERATHRE X FER TR R/AMRE, —
M TTEMR N Z RTIER w, 1w, R, BHBERBENT
BEERAZRTEL

AL B TR, RBREREIERE EWENFTRN
& (“—ML”), EA—ERRERANLRER/IME.,

DFARESE “WESFI” PREREN TRER, MRS
AR AT B LRI, FATERR AR E N T
FH— MR —— BT M AT E ., IS N X S E
TS o BERFM, RS IR bR _ELEFRATRIT TME
P2 SR R TR . B, RITUA—E DS
BRI — “REE" MEMERERE, FESRBIES R
TRH RSB/ MO I

LEBRT, EOCEHABUER BN T AR BT RAMET



40 F—R ChatGPT IEf+4? ERfEsimxe?

6, BREEN, NEAESHMNE (ChatGPT AT 175012
AMUE), ABRT LU TERAME, ZOTUEEMEE FiffTik
tlo SEhrE, “FE%S]” £ 2012 FEAMEREH SN TERE
*. SHEANEOREL, EPRFENER, #TR/M (E
DIEL) FIRESER S o

WA IE N, 7B G P 2 I 4% AR T A 2 [ R o TR ) L R
B—XMUFHFLERER. KBEFERET, YARE “NEX
2" i, REEETE “RERERAE" AT SEATENERAN
{E; M4EREDN, REDBARBBRAMER “L#", TGER
B “HERTTE,

EfRfE HHIRE, ERBERT, AFSARMNESE S LUEHZE
WM& RATLF R ERE. FESLPRIIMEM &%, @ oM
W2 BEIERE, SEUEE—& “REESH" WRRTE, RET
THX E8—FF

\ ik \ \_

_— — l

(EREAKEEN “ARRETE BLERBRRNG Y. B
TA1% I GRAREGI B K B2 SMHERT “HME” (extrapolation ), FT4E
SRR AR,



Mas% SmE MBI 41

_,J T —

4 M 1 0/

W—A R “IER” HVe? Lhr BRAEERE. B8 “S0EE
HBUE—B, (AETENIE “FEEMERIN BT “BE" A
R “BEAAR". REALTANRMNALRTE “E6H",




R ML R AY TSN F 7]

RN HES, MENZINEHNZIARELH TIFZHR, 2,
TEAFR—TER. BN, THEEBEEN, MIENEHE
PEDER—% “REMRE” WP TT. BRERZHEIRRT, &
BofE R BT R R I, FHERINT —SBEMETT, B
AR HEMEE T —TEERNFMA.

I TERA SRR B R R E S R T2
LERAMEE . RIERNTREE TS E R 4% R RIS R
B, RS AERT, AMIBFERNEHRYIZNE:: —
MR D EBA SR —MEAESFEHNE, & EDAUER %
W% B CAE B E 2 )| e

HNFTRES NS, R 2 A AT 5540 T B AN [R] 6 e 28 000 28 2R A o
R E, BIEN THEUTSRARAES, RN IE W
RERFEM, EEMEE L, XiEABRTEA A (universal
computation ) H #f & Fi1 B 9 71 5 % M ¢ K B (Principle of
Computational Equivalence ), {Hf&, IEWFHH G AR, &
INAEBE M T A T T P L P 48 e IR S5 2k

42



42 AR I 4R RY SRR 52 0] 43

N RS, TR US4 R “RALR",

FEMZRMEH R R BINB, AU TIANRZ L2 R
RVTRED R, BN, 7ERE TR SRR, AMTAARLZ G
SHFEZTHEM, FREMMATR, F%5. BEFREIA, (2
DT “BAESF") RAFHITTEEERZRNFHEM 4R
PUREIR AR, BT KRB LEAPERHME, HEE,

EE—MEEE, MiZEEROMZARFTIANEENE, IELE
A3 BRLIFENEERR . BERFENH, TERZ
W T HAMES; Bk, SiFRLCEEFRENAF, el
“HRAL (REBFRURMNTEEBRTTR) KELH (FT6E)
FRMERBIE

XHABKRERA SHEMSHXN “ERBE". flw, =0
EABRRGHEVINE, BERTERNMET _SHANUTER
B, MH, HAEEET “EFFEES ‘ELE " HERRN
A ARES T, FIINFE ChatGPT f, MIFRAM (JFHEK
IHEEE )

WARS A — N EEHER, CITER RIS — T
BHL—RE. BRI I 45 B EL 467k LA TR f 2 P B (B
(g, (BFEALBERE R, X AT LSS R RS I E 2, B



44 B ChatGPT FEit4? ©HEMEEEIRE?

i, RIEATRBSFORER— G LEE BATE,
HE WE" RELEYE, HRES WE" R HEE, &
KRS HTERARETTRER H AN FET .

B, WTifEREESTESKHMEMER? XA BT
AR, ERMEE L, XBEEME “ESAESE". BREREME
S HOMERE R ARG T, 2R, FTRER —FRGLAYIT AT LhE
HEARIER “PAR” MhemiESs, EMAEMEREA &)
HFEEA B T HEMHLL “RAKF" SERIES . ATRERFERZE—
BREKHIXRAGE “HUR” HBTRAWERE, ERrgea —FE R
By (SRR TTHREB BRI

BRGNS R TR B S5 I, A INAT AR “Top:
MNiX BEEARR" . Filan, THEREE—TESF PRI /NIZRK
HREBSE R ESS R o



042 AR SRRV SLRE RN (0] 45

i

T 1z !

HIEERE, MARHENEL/N, CREEEHRITEENE
o BEREESENKN, ERBANRT —iT2 2
FRGKKNE, REEGRORE, IHER—, XEEEHET
HEMGELIAPH— K WRAEE—A “BE” (squeeze),
e — Y1303 BB M AT, 4 388 %5 7T DAE P A/ R 2%
MBS, “ThIZE" (BATEN A" ) W4 R aE3ES)
BALHERY, HRABA—APHE (E0HEBHHET),
JRI LR AT MERE ST BT (B PR, RV T L AT AT )1
%, BHSMAMMIACE TN, ]




46 B ChatGPT TEMIH4? B R aaEMEIXLE?

IR, RIRRITCEME T — M MR AR . IR R
R AATEREUH T 4 4 ot Mm% (B SLHILER#5] )
9 2 SRRk R A v 7 SRR A N B | e Lo TEVFE 1B,
(“BB¥S") T, TEIKIAR O AR R R . Bilhn,
RATTEEA EARE F R WA B AR R, T e &
HANREBFRFERRRER 1. AEREHME, TLIEHE
BERARRERHAERTAEREN. B, =TLIEREEKN
LIREEH alt RS, A T REAEA [ BT R S AR 2 Y B
BAFE. NTEEEEIZL, ATLAEAARRES TN
AT,

HEENEFIGHEMETES VIR REE—ERENREE
e A “EBES” LKERES —/MIENSHES TWE
ZRATYF “ERR”, MM ZERETEREEESR, B2,
HEMBEETE “BEMREFRE” A YI%ET. EONTEE/E
e, WENGERPRERN—E, FOINESTEEEE
Fo B L, W [ B 2 I 44 R TR T AT AR R — T bR S I
FEFA “YIZHIR” (training round B epoch ) H1, MR 45282
SeFEZDRMARFRE, TERE R 5MEE RGN F
B DG RE . (R, XSFRLTESE AT
1L A . )

R, (BN KT AR B OREBIE NG, 075 B [ 2 o 4 R



A LRI || SRE SR RRA 2 16) 47

BIRIZE . WERGERG—MERE, X “JIRRR" M
WHA—EBMERA A KT AN G T R
HER, IAEEEHEMENGPELLE “GHRE—FT. 5
Z ML, BNTENZGE S ERRENAT T LhREMASEIE,
W] DAARSEFE LI O A AR U , A T EE LA R AT
HAT o

A4 ChatGPT WE? BEH —MMREFHIFFA, BMET LT “TEE
F#3]7, EFFEARSRBUNGEG] . EE—T, ChatGPT MIEA(E
FRETFEHIEINMILEE — B ER IR, Bk, BIRE “YI%EEH"
BEMABER—BOCAR, HEsRIERRK, REHEERAE “JI%
RO A", T “Hd” MRARBOERNTE IR, RITBEELEIE
MR, XEMESRE— (5%IJBBARAR) &
TE “PATRFRE", ChatGPT SLhr LRI LIE 82 N B8 2] AE(AI 3T
AREB ST

WHZM I LFRES B R EHENE? FRER, ROETHER
LB E AR BT M IR IR A E MOV R B. A S RS R IR A i
ESEIRE” (ZRARXAM, BEANERKA “257),
AT LA SRR BT HE TS . BARBIRARET ISR, sy
. BXHEMN, F%F. AARNRKR/MUITE, WE—HENE
ZRPBHSRKOER, FF. KREE—%AE, tin “fg”
(batch) fERZ D ANHEBIRIRBER/ MUK ESE T, 2



48 m—& ChatGPT FEMH4A? EANRFREMIXE?

B, BATATEL (R7E Wolfram i & HhAF AT —HE ) RLAHLERFSTR
HEASEES, FEDREBSEF.

B, A god BB BB NG S R EE (RRXNE
st /INBUYII A Wolfram 15 2 BEBEAREE—HF )

Training Progress @

Progress = 96% (round 10/10, batch 608/938)
Total | 9051/9380 batches, 579 264/600 320 examples

Time | 26s elapsed, 1s left, 17 330 examples/s
Method | ADAM optimizer, batch size 64, GPU
' learning rate 1, x 107*
current round validation
loss | 9.26x 10" 8.82x10™ 3.45x107?
- (raining set — yalidation set
loss .
= 2 3 | 11_ _j
1 ! l
- - 1|
| 107 |
Pyl
104 | , - |
107 5 | -
{ i |
B
\ ounds

MKEF B RN, EREASETEMEEE. W
RZERB/AN, ATLVARIGRRINN; SN TR RE T ELR,
BB A5 OB

REffiE “FESIHLE” BEAABETFEG? UFhiEE—fEuL
THEM S/ MIZERAEFRERER, [EANEE, 1



FREZ RUAR I 4RIV SRRER 0] 49

HMAMERE, HEFEXRIITEIE, EhHE, BAHTT
(ERFEA M, RIER GPU K H— X BRENFAWE
4% )11 G50 7 32 BT T Y GPU %

KK, BESHEEGFAITT MR Gt 22 W 5 5 78 A M 4 (T
£ RANERILFREEN. WEMSHEAREZF AR
W (ARLEMERA) MAGRAE—RER TREM", JHE
HAEWB S BN SRR R S0, ELATMENST, AL
SRR RE (R TEH) RETIXFES HSE, (H
KEERNE, EROFARMAREELSE, BEERSRT
%, 8IS EDRELATRREZEE T,

T 3 7510 A I RE A PR AE Y 2 SRR L LT3 TR
HHRG, RATAI— AW EARTXR S R0, R
AR R TR H. SRR, MR <2012 ROMEES %
B —#E, R R RN T TR AR A R
A5

M (SFA RERIK) BoxENEA M EREENHE
TCM %, REMERRENZ AERIRE (“BE" ), (BUFESE
BHOXIH, EA LA KR ERE, ) BRI AR
ARER—MITEMIKE, EFAFECRETLLARMNFEDEE
HIBAETT o WA G E S IZRPY (AT RESSA T IR



50 %—B ChatGPT EIftA? ENTREBEIXE?

HE ), THRASHEERT,

(BRI AEBE AN HAER N, HRFE— T RERE] .
Z M4 1)l 2% B BT EA ERIFHTH, SHEEFRE SR
[FfEHE I EHIE, FLE, RERMAITENEGTS, BESE
7| GPU, MAEMBHAIBAENGHEHATTNEAEER =
" #, —IRAE - BER . NEME BN, XRERY
BT EAAEE R A MY T CPU (8 GPU) MINFFE. B
BURATREAFA—&A “BILTER” (MWHET) hE— MR
BRI EICR . WMRBNIREW XA B ARG H A, BT
BES T mBb T2

@ Physics Project, ¥MAEEHIFY “The Wolfram Physics Project”s ——#%isk



“RIB A HTRLE LS Y AT R AE! 7

ChatGPT HIRE 1< ANENREZ], DZETAMTaESESR, Rk
FELCEA ARG, JIG Bk RIMENLS, BABIIRE
R “TRrARE" o X TARLA S B AL BEE BT, XHLR
ATRBAR AL AT o (EFRATRIATERS 20 U 4R IR A2 P78 H A0
2, ALEY AT LB RRFEE, (BRI
B A\ S RE A T L 4 o

LR R — MREFIOB T, SRR, —BHBTFRit
Ho BRAHNFNERITHEATOE, FEUTHBRTHERERSSA
REZGAR, {HSCPRERTEL “fife” AL ERNARA, EERTY
HERRBRSRERHASRERN, BT LR (THE TN
BlF—#), TitTSESAEARE M ESBARERERET
ft4.
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57 s ChatGPT A7 ENMREGEXLE?

STES A AR AR TS, AR T B R FR A LT
BEEN, ERNPHTHEEEFERRNS 1. TEELE
, UEARKLETHE 88" EAEFLEFNRIES R,

sk BATATCARIHHENORMUX L, A THENL, SUrT LIRS
AR, HERTLMES. KER, THXEES—HBRR
BEREE,

b, BATATRURAAER AR T R oo R RO 0V 2 RO
BIF, WYFEETUAR L GHITAN) MR, SRITRSM
s, (R, WA AR AR TR R AL RS
Tt e BB, 7 SRS M T

L3RR ER Ao




TR AR R L AT RE! 7 53

R, AW AR A A ERARN T B, 25 L6
LW ROBEE R AR R8BSR 2t R R xd o]
REFFERTIERE — MR,

FESLEF, AMTATUESRE (BT 8P RPUXEEN ) /N
AR EWEEI AT EMMEME RS T, LhRE, XEEMR
EA AN M AEM R G “T A", 3% Wolfram|Alpha 7] L% K
ChatGPT HI%F T H—FE, HEWIHEATLERRE AR RERE
“BEN XEREIEEN1ES

BATTEYG, REAFIRTYIGRiE > AAFAER — AR . FRBRARLE—
MRS “RIEFIA” i, elaEI it AT LM%,
TR BB S TEERE LS TI%, Rt
ZHT R

(3T HHTH9 ChatGPT, 1FWLhR FERHEE, FIHATENS
ARG NE R R AR WM. WAER, EiIos
ERAEFAL “HEEiR” AT EM S, )

4, IRATRESN, REBHTATHTHETENMRER, LK
£, EALHERAITHELR, XIFAREHER, BRI
RBEARMRREAETREZREAM EH, 7 TRER R TE#ET
5], JFHERBZHARATE-RNITE, BEEERAR, 280E



54 %8 ChatGPT Tt 4? BRMAREMEILL?

T T AT L H—— AT IETE S 1% st AR AT AR e 1
RERATHBAR B Y

N LR AERE] B AR P ERATES “ToRBI A g
HEER S ERFIMMA, B, WREMNEMAREESR T ER 2
SUSAAIRE, MWENSRTETRES, BRIEFEREEBUERE—4
“EET MHERSEN ‘TR

B2, XIS R—EBENER, &, RITAAHEN
THREZES (BREXE) £ “KRLEAET”. AERINIER
& ChatGPT X R LREW SE X L8(E 55, BT RZ N AT
FH—ZEZBEMRAT , FilEEENELERER TRNERE
(HInZE SRR BESPETERRTHN ) ESLHL T EH,

EEXFARERMNZES. TEATATRMNASHTERTLH, X
T RSB IRMR EHE, BRI AR R e —
& o BAVLZAFHMGEERE, (BEXEXRE) ALALUEE{EIA
AT BATCHEMEIHAESS, SRR R BT RN LER RS
GHIER S

HAIEY, WAMKEBIES XEAEFTIRERINERE, 5
ELpEEE—A HERERE" MRE, HRITERNES,
IR S, XEFRATH R T AU A B AT 5 e 2y



“RIBAREIMEME L IATPI R R 55

B (MEES) “WE—MEL” EiET %,

WRA— G REIHEM L, AR RERES BRI AL LIRS
R AT S . HRARToRE R B R A — RS A DUME 3
&, HERIMHEBAAEEN TATLUHEINER. MESXET
RO, TR LAERNERBSEER, /LML LORERA]
BT AR AERE” BRR, AR T I
AT AT HZMIRE K,



BN BB

NS, BAOUIEBTRIRENRN, A ERETHM, FHit, Wm
RERERGBBICARZINRT, RIOTFE—FARERAY
Tk 48R, FATATEL (AR -0 ChatGPT —#F ) M hFichfy
FMATE— MO, B — M EENEE —1 2 ChatGPT
HPOEE—HEHR—%, XME “#N” (embedding) fE4E,
AR RAMA—F B MR R R R AT “AK" 1
T, HEMER “HIENEY” BEENEET.

B, BATA AR ANMN KB E—F 2@ BmEA,
Het “EREC AR B2 IR E . SRR A
(BITE ChatGPT 1 ) EAEW R ABEFH| %, (B Rl
AL, AT AR TR AR A R A
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“BRN” BORES

97

eagle
deer
camel
duck
bear  COW
chicken
elephant
bird
dog fish
chimpanzee cat
cheetah 4 5hin
fly
alligator
crocodile
ant
bee

cranberry

blueberry 9"
strasemibyerry

apricot
fig peach

cherry

apple

blackberry

pineaBRA Lt

mango

banar P22

avocado

ape

melon

ribes

turnip

ATLAES], XscEw S iie T RATERA N HF IR, A2
oA BEM X FERI AR ? KB EERRIOK (ZEE
BTREHBEME 50 Z/MA), RIEBES RGN K" H
Z “FL”. B, alligator (JEWIEE ) F crocodile ( #561 ) FEFELL
MA)FHRAHE TP DLES:, XEWE B TR R BHERE
AL E ., {H2, turnip (57 ) Fil eagle (&) —fAS HINAEAL
A7, B R E RN FP A BEARIZ .



- B ChatGPT #EMfHA? ENfERMEIRLE?

QAT P o 20 3 2% SEBR LB AR ML B ? LEFRATAIHE 15 F
AR IRAT IR A1 BB —Fh DA 5 ok R4 B
%, LMER “RODANHEIURIEGR" oAU,

MAARRANRELZ AR EGEL” B N TFEEHFEEL,
MARWNERER—MF, RITVRATRESIAAENIRBLN. 7
H, KM T —MOIGA TR FEHENMEMS, T
RN HEN BB E ERLH 1 P E B 10 MRRE M
7 (bin) 51, SMENE—IEFE,

IRIERZ MBI X2 47 WBARSEZRT P8 HNEps
B, SREMART BATTHSHE, WAL NIAE — L5 (HE,
HEGRIER “KEBHLOT 4 B8 ZRUT 27, BEEREUX
EREFFREAE NP TTRER

B MR AR, BATRESSREE A R
", TR 5 SR, AT DABHR A B0 1 8 45
GXERHFIRR ), RIEFTN TR ESRRAMESH, Wz
W44 B AL AR 4 T BT ESR” BOSR. B, BfTR
EEPHIAS “EROEEE" , TRRKERGR R4 5
WEMKITE, WE “LMER%" BEMEENT Eem s
" R 4o



N 59

ST THCFAR BRI, IR T BB IR ? AT A%
BBGIR 11 DMELEMBEAR, Fn T EA R Bes &8
AEIRATE )o

o ;_'E_ _/ }, i_ = _ _/ @"';‘_—:"-l "1@_____/;@ i 2g¥ c;:pu‘
5 9

=Rl

EFE, RITELREGRASE—E, JLEEGHEGREN"S
¥AET. EEE, BN (NRE—E) BE—1E28 10MEH
A, TLOARIXLUERRMEX EEREHF 0 2] 9 XK R
HERE,

WAER &, FE—BhMETrER

{142071x 102, 7.69857x 107, 1.9653x 107, 5.55229% 10, 1,,
8.33841x 10", 6.89742x 1077, 6.52282x 10™*°, 6.51465x 1072, 1.97509x 107}

BRI, MARKIE “FERE" XNMEGR— I 4—AT
BEMH 4, ROIAFERHEARAERHETHMLE.

MBRMNBAENME—H R NEDHRE—NMRERLTIEN
softmax, IR “MREHEHFE" . AT, METRER

(-26.134, -6.02347, -11.994, 22.4684, 24.1717, -5.94363, -13.0411, -17.7021, -1.58528,
~7.38389}

RFEJT 4 W2 TR A SR IEE, ERIMbMETTRE



60 5  ChatGPT e 4? ENFBEHEIXLL?

WARE . ROTATPAIE XN TS R AL L B8 F SRR
BEY “AR”, NIRRT ARERARRTE. flin, KR
AFBRAMMARRY “&47 (R “FHEHRAN"), 5 8 TEAHF.,

{# - —— 4 .. ¢ - EE——
Y- N - { - .

XE, ROTEA LR 10 MOkREEGR . B6EREEN5E
WEEF. BN, EROMHFRBIMLE TS, BT EART—EX
RIM—MEE 500 MEHBA., XTRER—ATLUHME “ B
A" BEEEA,

MREENFEHFH “EGEE" HTHMNTINL, SR
TASEIR 500 ZE[TRRBGLE] (Flin) =S4 rhskadon s,




BN R 61

TATRIRGRIE T A EURBIREHE (FHRN) W, BRIERZER
ERES (RERIAI%4E) e - LERGREEHNNTE—1F
BRFRNF AU, WRBEITA—MIZGE, TLORGE
M EBRET 5000 FEE Wk (Ao, S, BF---) HEIE—F,
B AT ACE 25X R B . xR, BRABDAIRMTN % WA RI iR Bl
AR ARG, AEREHENEZNTY “BRE
BTN . RER, ZFHTHRESEMARRAMEEE R
B, BREREEN—F “BIATANER" BELEFTR T
“BAFIWT” BIESH RN

B A Gel R FA AR R 907 B R B A AR PR ? RBRTET, BN —
ABATAT AR ZRRIE S T 1. — /NP RAREAE 552 3 T o
BR—T, HBEME “the _ cat”, ET—AABCAEREE, W
GNERRM_ERISCARNA, ATREAIR “H1Z" M&ANE RS IR
£/ WELE “_ black __ ", NEKY “BME" GRS 5
o 2

WA M E N SR B IX N AIREIR? &, AU FEkRER—
Po —F 77 B AZEIEF L 50 000 45 45 4 B — /) ME—
., B, BEC4 the FITTRER 914, 4+ELZ cat RITT BE & 3542,
(X272 GPT-2 SLFRfEARIEL ) Hit, XTF “the  cat” §
B, BATHIE AT RER {914, 3542}, i i % & A FERI IR
RriZA— N KA S 50 000 MEFIR, AEHAH TS TaE



62 BB ChatGPT TEMi+4? ERMAREMEIXE?

“HA” AR, W TREMA, ROEREHEME “FE
S0 RT R B R UEE, AU BEF S
£, TRUARRXAE “SMINRILE" .

XEEFEALAREFRE? E£3F 10FE, ELHIA T —RIIA
BB Z % (word2vec, GloVe, BERT. GPT:: - ), BIRGHE
F—AARNMENE T, BRL, FEXLERGHAEETAIL
BHE LT RFI RN R TRER

X “HAFE” EHEBERTE/ILFLEEN. #lan, TEHEZ
GPT-2 H ="M Hia e i I F IR ER A [ &

AR

f . 3
ﬁ?ﬂm-ﬂ* }

I SR Bx L) B (A W BE RS, R AR ER Z (AR AR AOLEE”
TR S EVEH TS IX RN AR BOCTRER A, T
IIEME SR, BAVE—FA BT EERERAAFEE X 22 j 4%
K" HETFHEE.

S b, R A — RGBT ERATRAE, FATEA A 3 e ——
AT A 1 R SCACHR A TIX I RAL . ChatGPT Pyt



BN R 6

XA TR . EIRIE B AR L ETA UK, HAER—1 Mk
ANABEKRRRE. A5, ENHRREKE TR HAN &
HRER, EaRERBRA—NETIIR, REHEALAHT
A5 50 000 /AT AE 3N HT TR HOREER

[ 2RI, ChatGPT H-AALERE, MR&AE “FRid” (token) —
XE—FMAEMIES B, BER LR ME, duAT DU pre.
ing BY ized IXFEH Fr Bro {8 FAFRIC(E ChatGPT S5 A2 % 3] |
HEAFMIERER, JFHSRH R (RMEERET ). ]



ChatGPT BN EPRIE

ROTE T WS FITIE ChatGPT N BB JH B 7o MR A L3,
ChatGPT & — /M K HI# & W 4 ——GPT-3 #iH 1750 {2 HLE.,
CEFEZTEHEFGRMTIEEHHEMMENL, IREE—4
HEALEETMXENWEMNSE, EREENFRE— KA
Transformer HJF 22 W 485844

ENENIEHHEME T, EMAEENEIMETER LTS
F-EHEMMETRE CEMA—SE), (B2, RELOHEK
RARRENCHEN, NIXFEEREMEHR (TTEE) Kbt/
o e, DEGAE IS BE ], B g SR
W% ( convolutional neural net 5% convnet ), X H {22 5THE B 2L

HARAESUT EBIGE MR L, 3B SEERK EAR SRR
TUHHE

Transformer {/EA82, J9 2 A — BESCA HIRRIC R 51 05 G ARABL G
. {2, Transformer AR ALALGE ST R4 H T LA 2 0 (8
X8, MASIAT “EEL" a—EESH " 5
MRSy, TAREMI S, hFERRHEE—K, TLUES)

64



ChatGPTEIPY EB R 65

—/\N18 JH 28 0 4 a1 4ok e Bk T A e B T, (HEAH
HIRE, FELERIGEY “BEi” (I PREXEE N —tE
Transformer AT AOAREE, AT BERFRATH AT B e HBEE .

ChatGPT ( B & & T GPT-3 W% ) B KEEMA 47 &
HEVERE IR, BEITEZNIIZG (EERE BB Hzm
A, %), U “68" FXEEIR, FiUIEERSENZ,
CEAE—ERMICK, T BRENERNE T —MricHthE L8
yeicie

CHBRIEDN=AEARG B, F—HrB, EIRBE BRTHISCREX
BLHFRICIFS], FREIRR X EARCH— MR (B B s RE
A, BB, B “WRENEENERTTR" MILRALTR
e, E “BEER—FHKUGER” MEHHEE, M=d—1HH
A (BI—/BTEAL ), E=ME, ERBUEENRE T,
FEOR Mo A AL A 2 50 000 MERIEA, XEE AR T %17 RERY
T—AMRCHBER, (R, R ARCEREEF 5IGEF A
HEMY, REEF AL 3000 MridR5TErE, ERINE
FrBo)

KR, XETALRGENTEH—MERELH, INEE
TR 36 22 4 HEA T S A S o BRAIRI, BR T REIRR
1, SChREWAEMATZE PRt 8, —ER Mm%



” &  ChatGPT fEMHA? ERFAREMEIXLE?

e %3] RE,

KT, MR BRSNS T SRR IR 22 4
], REATAMRESR, HRINRE—SATEAHN, 208
BT T #EHE ChatGPT FHEME > TIE.

e E A\ M, DU R GPT-2 B Wolfram E =R,

nIe8 ¢ mI68 ]

Output

[
NetGraph]| 3 :>r- e
‘ «embedding... d‘«‘?;“l'nﬁ’l.n:Cnmb.._
< \\,f‘
| _ /

| i o i
- :6—>— §| —>—E
Input e

posembed embgdding, i
Input Port
Input : vector of nindices  (range: 1~50257)
! Output Port
Output : matrix (size: nx768)
| Input: Port
Form: vector of n indices (range: 1~50257)

NG n A (HBEH 1 B KL 50 000 FIRA ) FRICHITE
B, S0 tncd CEE— M REMZEML ) i — MR R E
(7£ GPT-2 < 768, FE ChatGPT () GPT-3 FH % 12 288 ).
R, BE—% “ZHE", EEWFRICH (8%) 8RS,
TR X R B S — MR R S, BRILERRR OB
HR A T RARNN, 7= A AR I B A R B FE 5|

Tt 4 SR RIS EAR T OB MR FTRAR IR ? AN Sy 4+



ChatGPTHIA BB/ 67

KAESRFERAR . TR T AR, TR ik
BITATEE, HAh, MGG R0, (SR Y L)
FERAARE KBER” , AT LU R okt
g%, MARERE “ETREE FIR WARS L [RE S
CH.

AT T “hello hello hello hello hello hello hello hello
hello hello bye bye bye bye bye bye bye bye bye bye” Ffrfif {4 (E
WMTF7Ro

EEgEEEaza. » Sguiti sessszaiasi

(£ LEIE— M EAT) SRS R & TR EE A
BIR, MAEEGSR, HER RS hello RN, RFE—RS
bye iAo EEME - NMEEHRIBEHRA, CEEKALEINE
MRZE (XEETE GPT-2 /1) “REFT#E]" #.

AR Z f5, B Transformer [ “FEHME" 7. —&F|fF
HE “TERA” (GPT-2F 124, ChatGPT § GPT-3 & 96 4~ ),



58 % ChatGPT TEtA? ERAIEMEIXLE?

BANERIENES, 1h AR RO TR ARG H EYR
%, DITR (GPT-2 H1) B4 “SERUIR” (MR,

n=768
>

i xT68 +
,
at
Inpﬁi‘ )

r
—_ »
. R I
w7 12% » A

el > ;+’~_ ©

' - \$+/::;
LY 3 6

Ny

2

ESMAXBERES ARG, #F -4 “EEHIX" (GPT-2 H 12
/>, ChatGPT #J GPT-3 & 96 /) — BN IR A &
FEESE FBTERE. (RITRAENAREFFRA RSB
AHES, BAMEARKIS “BK” B4, XHEIRE “4
RAEH" HEEZ—.)

EBNLRBAAKR? EMNEX ER—MIERCHES] (BEFT
ZABRISOR ) kT BB T, SELA—FE B R 4T
BEEHNE", DMERET—AMRd, 7€ “BER MR —1F
B, RAVA TR 0 AR R AR YE_E—AMA R T —ANAL,
Transformer Hf] “YERL” HLHIITHIG R AR “S6vE” &R0,
PR FT REARAR R (140 ) Bl R LA e R 3 B R iR &
i Z BT .

VRGN, RS, M — A R E A A



ChatGPTRIAERRIE 69

EARRARICH B A B B, B, AT EHEE “hello,
bye” F&FE#, (GPT-2 ) SF—MEREALRPH 12 MR HLA
BT (C“BUREFRICEFIFL" /) “REEH" &,

gﬁkh N\%ri\
h. A thhﬁ

GEERSLMLE, BRI “EHMNHAER" (£ GPT-2
R 768, TE ChatGPT f GPT-3 <R 12 288) Hiif&sis
B “2ERE" MENKE, RABREEEX—ENER,
BREAUERE (XERZE GPT-2 1) K 768 x 768 HEER.




70 % ChatGPT 7EMIHA? ERfIsMEIXLE?

(% EFEHET ) 64 x 64 MBS EEALE, —28 (REPLTFERAT) &
MR R

B ARETXMER? WEK, TN ALKESHIEN—&
“FRZWMGRIG" . BRI HRTAIL, XEEER R AR R A
i, ShR b, WATEAE “4THF ChatGPT (FEZFZEDZ GPT-2) A
i, FEAERMBER, EEB— AT CRAT 4 TR
MALIES .

GE—MERHRIE, BROGET - NFHBRARER, REiEE
WRTE T HAD MR IR (GPT-2 3EH 124, GPT-3 HidtA 96
e BMERAPHA HCREN RN B S
B, XHRE GPT-2 M F “hello, bye” #i A ffy 1 & /) 4L 7 41,



ChatGPTEIR &R R I 7

AFRE—MERT k.

AR, REAREESIHRAN “BEER" ERKAEFHLL,
(AL AN T B BRI CIfl ELFFAS SR IR BT 5 41 ).



$—m ChatGPT TEift 4?7 ©lfAlaEExLe?

>

|
\

-
-

A
A
A

aia <

RN T X LR S, Transformer fSLFRBUR EH 47 #&
R, B¥RICTFIIMEGIR AR S HRNRAES . ChatGPT [
BHELETE, BREEEEFHEE—MRA, HNHEHET “®
B”, PAAERRGX KB T — MRic iR,

DA LB ChatGPT NHRFE A, BER (HTFLERE
BHER “TREE") THRERRRES, HLF SN AR
TEFHER R HARMNRELCENRER “ATHET” BWRH
HEM%, MEMZTHITHREE—ARER A\ 5—cHNE
HHETE BT FERAE,

ChatGPT HIJFIaH A\ & — ¥R AOR (B B aTh 47T
A )o % ChatGPT “IET” LAFAEFIRIOH, XBEHS “Ik
TER" WEMBNEE, MEMZTHS “MrARTIE 3#
K RIGRE T —BHRMETT, BB “EH", —bIEaE
&R “RTRIE" 1,



ChatGPTHIA R 73

XESHANHERS (MERN) BeARAMtE—EXE,
ERASYRA—METE “RELE", EOEERAERTH
fRight, SMHHETE (MZ50) (UERE 7K.

ARAREFME L E, BI#EAE ChatGPT 1, MRGE—AESFH
HHEITRK “INEBIERR" . BN Y ChatGPT EA: 5 — /N HIFRIT
i, BAR “EE (BIRBUSRA ) ZaiEAMRICFS, A
ChatGPT H CSEHT “EAN” Hfrid. RITATLUARXMEERKE
ChatGPT #i3L, ZVHEHEMNE, GE&—/1 “RIREHR", REH
H A S AR B B 7R R 8 T A R SR R B — MR

1EFRA1E E| ChatGPT ML : M 48R E TR EMrid.
ERMEE L, e, HETemEMATHETH— M E
Bo WML E (“2EE" 1) HWETEAR, HP4
ERNEMIAETHRES E—BEREMMET (LAEMIE) Hik.
{H & i T % 3 # Transformer 245, ChatGPT fj—Lt#fsr AAH
fZEH, KR UERARENSEEMETT. (44, MHATLOL
“TIAMETEERE R, AALEENNENE.)

HeAh, ChatGPT H7 42 ] 4% i) A L5 77 T I AS REASE I EE B H A A
R “FR" BAmK. flin, ([EMATHEAD “EREIR” KR
BEFR ) FEERARAE — S EANEER “FIES T RIA" &
#ry, BNRARSELSARMY “QAEEE", AW EAREE



74 #—8 ChatGPT ETA? ENMAREMEIXE?

ME, REAWEFASG, BRXTHAEDRR T EERENS
1%, HEDEN ERETDEGESE RN “HERR 8, H2
H—URERE,

£ — T ChatGPT R K I 8 2, & KA KLAH 4007 (%L )
BE—ERMEE LEAERE . BREMNESR/EETME
56, MILAH 1750 24N ERE, EA 1750 2AME. HEINAZIN
—{H2, ChatGPT 4K — MR, FLHET— KA
AXENEENMGITE, AXE L, XEHRTLL “RE" AR
EEFTRRARE, FEME GPU LM, EEXN TEIN=4E
HFRIE, BRTEHRLT 1750 2GR GFHERE T —E85MN
WHE) — FElt, FHYEEMRE R ChatGPT Ak —B KU AFE—
LER 1A,

ERERNE, TAXERFEF—RESEHRERL—DI—
B H G A SO “BAN” T, SAFERER, (E0%
EATEEA) A “Hig EZRIERE" 7T URR N 40T
XHRIRPERE MM . B b, EMRATHHE IR, Rilh
DR HAM T — I CATREAE R AR A ) B3R BL: #E48 ChatGPT
IEAFHIMZE R G, REASERN 77 U RS AR N7 A2 B8 = I
IR AR o




ChatGPT BYi)Il4k

RITELMAR T ChatGPT R BFW TIEF R, (HEE LR
BEAIUE? B 1750 (LN METHINE R NARERR? EAE, X
RETESALTEXARANERERE CREEBEM, H&%),
I AR GBI E R, EWRANIFNE, BMEEHTAXE]I%
R, WAREE EMAEMNERBE I E “BN” OK, UFE
BRI TRERIT A ELIX— &, {EZ, ChatGPT Hkm—AlH
EMEIRE, Buen LMEEl, Lhrb, “HE 1750 ZAMME" M
I M LT A tH AR S SURI— 4 “EHEERD

st a, AREMBREZICRLIEF (digital) FTBRFE. 23
HELM EEZDEHAAEEANEFTERMME, SiE %A 88
BBV TACEA . IREFEIEAFFHMNTT, AL SR IED 100
o BIHATHIE, B2EHIT 500 FABFHAIENEE (2RET
HI 35 P BN V2K ), REET 5404 1000 24N IS,
XAAEIESA P IR CAE, (RMATE, R—EPREN
A SEAE) 300 TAMAE, FERZ 30 EFE T T4 1500 JTMAH
bR, EAERE T KL 5000 J7AMA—T BN AR ELIE
L Bl T 1000 AN 2, RAEMFISE—MLEAL)

75



74 $—R ChatGPT EHftA? TAMEEMTXL?

B, BTHAXLYRE, EnfMlZMama EAERS
EET SRR AE AL SRS, REHBNS
FERE, DAR/AMENSBIEX LG LRTiRE (/K7 ), RER
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WMRFATK ChatGPT NI FIREHHEES, aREMAE? R
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ChatGPT FEAM AEREFEE FHYEH. BHANTERKM, B
FEPRBALCEMBRIIARER, REYISHE—MHEMBEREK
“BZRM" MR, BAR, BRBN “BR TR, KEREK
“SHYIZGHIRB LRI ST,

EMFAFA, ChatGPT H LRI SLhR b e # E AN TTRA
B, REAHILA . MEMGHERREOLEFES, ARES
MNFEARE MR (SR04 ), #RARYE B RTAERRC
AREIEARRGE “RHEATER" (AEHRE ).

(EREEM PR, XA AR 4 5 EHE R .
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=, MHRERE PR SHRAR “BERRN—EE". B
REERERE “E2R EERL (RFGEMRITR) HiE, FA
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ChatGPT R R TR 5 AMEH . B2, (ZPETRBMERNL
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HoE" HIRIT —4 “ERWCAKER”, HR, SROBANEE
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ERE LR ERNARN: ARESMHETENEREERELR
EHRMERER L, F “FaMAE", ChatGPT EZREHE
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HENES,
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YAREFETH, FEHEUFEERMU
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REOEAEES SHENRNAESE, BkEr—fitHk
= DR T LR R RS S, FELR
th, R ER R RS, AT i E LR FEEAR
EEMAERE, RARKAARBAALGTREEHY, HR
7T DABE A i Wolfram 357 1 Wolfram|Alpha ] f — R
“SEBAES" MEFERARHER.

XE—FIEEBAMIIETR. EXE, EAUERINARRE
, fiEf%A Al (artificial intelligence, ATERE) FAFF (£Z£
¥ ) EE— W EENHRTIHEAEED, FIAGHEETHE
R RAEE AT

RGRATA RIRIFF L R X X ChatGPT EKE 4, ERHAE,
HE R I, H58 Wolfram|Alpha il ChatGPT F7 i {1 15
TEAR, MENTLTEAH, BEMAE—-IA%EED: 8
RIET o XHEIEE ChatGPT A LME AZE—H5 Wolfram|Alpha “Z%
k", T Wolfram|Alpha ¥4 E M ChatGPT RGN HAEF HEN
RS AES, TN AR RAREES .

JLH4ER, X AIHEE —BEFEE RS ChatGPT ff il
“Giit ", LARSERR B Wolfram|Alpha AR AU “FFE773E",
A, MTAT ChatGPT [ i 3 LK B ATT#E M Wolfram|Alpha 3
fr BB T H TR T, ATENSH_FLEAER, &
97 H B RS AR — oy e e A A
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ChatGPT AJR_L2—MAMESHHMNARS, HigHEERE 55t
MAEEFHYI R PR B, SAETOR, BHAEA
FHEAAIE/NCERN, TEHEENXEPHREL, BaLlE
RERNAR, BFUABHHATRNTNESEIrEiEs,
FHEHARRAR “ESRHE AR i, EOREESER LS
i, REEMEIEF LA, ERXHARHRECERAHNIE
FELHT R —E R IEH

THEAZARRINESE B — M1+ (ChatGPT BANEMBENLE, H
SRR AR R R, ATRESERARKER ).

- How far is it from Chicago to Tokyo? ‘(MEMEQJ ﬁ:ﬁﬁ‘]ﬁ?ﬁii@j

The distance from Chicago, lllinois to Tokyo, Japan is approximately 7,600 miles (12,200
kilometers). This is a very long distance and it would take a significant amount of time to
travel from one place to the other by any mode of transportation. The actual flight time
from Chicago, IL to Tokyo, Japan is about 16 hours, but this does not take into account
factors such as wind and the layover time at the airport.

11



112 & FA Wolfram|Alpha 3 ChatGPT B F it BAIREBaES

UTESEA M4 R . (ERESTIER &R, ) Wolfram|Alpha
A LA IFBRATAN T E R

* How far is it from Chicago to Tokyo? =]

Input interpretation

: from Chicago, Illinois
to Tokyo, Japan
Result

6313 miles

Unit conversions

10 160 km (kilometers)

WK, XBEARAKAF, BN 6] EIER Wolfram|Alpha il <[]
A, YA T HE ML . BREOMRHTEIT R

Al Ab &, FRATATLAAE 51k Wolfram|Alpha H 1% B ChatGPT,
T LA i 4w % 7] Wolfram|Alpha $2[7] ( .77 LAE# F Web API % ),

in[-]:= WolframAlpha["what is the distance from Chicago to Tokyo", "SpokenResult"]

out|+]= The distance from the center of Chicago, lllinois to the center of Tokyo is about 6313 miles

PEEF X 6] ChatGPT #2[7], Ff Figs R,
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n How far is it from Chicago to Tokyo? The distance from the center of Chicago, llfinois to
the center of Tokyo is about 6313 miles

(G]  Thank you for correcting me. You are correct that the distance from the center of
Chicago, lllinois to the center of Tokyo, Japan is about 6313 miles (10160 kilometers). This

distance can vary slightly depending on the specific location within each city that is being
used as the starting and ending point,

How far is it from Chicago to Tokyo?

The distance from Chicago, lllincis to Tokyo, Japan is approximately 6313 miles (10160
kilometers). This is a very long distance and it would take a significant amount of time to
travel from one place to the other by any mode of transportation. The actual flight time
from Chicago, IL to Tokyo, Japan is about 16 hours, but this does not take into account
factors such as wind and the layover time at the airport.

ChatGPT JEHFLIHIEESZ THIE, MEFREIKIEHZFE, BE%H
ERNER, B4, TTLIH—FERRE R 4E S Wolfram|Alpha
BT, HEEEXMHIEFHENEBRES FECEERENT

SN

ik, Aft4 ChatGPT —FF AL 4HIRIE? MR EHEI SN
MFEAHTT (BIINEEER L) BE T ZIEA0AR R Z AR
B, CUATLAER . HIEARGIR, OUREMEMERERITEA
HITZAL (BN T 237 Z R BE B P S - Bl Iz A ) FEAE,
BFE LRI E R
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Wolfram|Alpha (&b B FF R M BA SRR, EHZERER, AR
(R TTREROIE ) BRI S (B Wolfram 155 ),
AR I T F7R o

Inf~J:= GeoDistance[fChicago crv |, [ Tokyo @]

out[-]= 6296.06 mi

S5l T PR A BROR T B B B A SR Wolfram 1 = U B O T AR
—#5r. 2, Wolfram IFF A ARA BT RHAA—XER
UL FER TR, BATROME T AEERT S REE, L
(TIEZ&%EW) TEMITHE, BEMAE—FHRGH 1]
My T —BEERMITES.
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ChatGPT #1 Wolfram|Alpha f TAEAREARAR, FEMHKS. BT
HEf# ChatGPT W] LAYRA 7| F Wolfram|Alpha KL%, 1EZ AT
ChatGPT A & F A fE5E 4 [B] 2 IE# 19— L5 . ChatGPT A
—FF, BHEEREESEER FHE,

m What is 3 to the power 73? 43 # YSKJ'EE;??)

@ 3 to the power 73 is equal to 373, which is approximately 14,091,714,236.

To calculate an exponent, you can use the formula "base"~"exponent" = "result". For
example, to calculate 373, you would plug in 3 for the base and 73 for the exponent to
get 3~73 = approximately 14,091,714,236.

Itis important to note that this result is just an estimate, as the actual value of 3273 is
very large and may not be accurately represented by most calculators or computers.
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AKX EREE, ELREREHIRE.

* What is 3 to the power 73? E]

Input

373
Result
67 585 198 634817 523235 520443 624317 923

Scientific notation

6.7585198634817523235520443624317923 x 10*

Number names Full name

67 decillion ...
67 million billion billion billion ...

N5k ChatGPT “¥%if]” Wolfram|Alpha, & 47 LA1SE] IE# AT
EER,

AT — LR YR 2RI (AL
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circumference of an ellipse with half axes 3 and 12

U 5% 3 70 12 OHERAKRSD? )

The circumference of an ellipse can be approximated using the formula:

Circumference = * J{(a”2 + b”2) [ 2)

where a and b are the lengths of the semi-major and semi-minor axes of the ellipse,
respectively. The semi-major axis is the longer of the two axes that pass through the
center of the ellipse and divide it into two halves, and the semi-minor axis is the
shorter of the two axes.

In an ellipse with semi-major axis 3 and semi-minor axis 12, the circumference would
be:

Circumference =t * /((372 +12°2) [ 2)
= approximately 27.3

The circumference of this ellipse is approximately 27.3.

It is important to note that this formula is an approximation, and the actual
circumference of an ellipse can be calculated more accurately using more complex
formulas.

F—F, INERUFRE, REBESHEE. A, BLEHAE
FEEERAY, BN Wolfram|Alpha AT LA RERA TN TIE XK,

* circumference of an ellipse with half axes 3 and 12 a8

Input interpretation

ellipse semi-axis lengths 3 | 12 circumference

Result

15
8 E( 2] ~ 51.
4 (16]5514705

E(m) is the complete elliptic integral of the second kind with parameter m = k*2
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El, fEH (AREE&iE Wolfram|Alpha 9 ) ChatGPT & 4 F kA
AR MFERE, BUTAKR—EUEFAERESR.

What is the integral of x*2 cos(2x)? 3R e RS .

The integral of x*2 cos(2x) is a mathematical expression representing the area under the
curve of the function y = x*2 cos(2x). It can be calculated using the following formula:

] x"2 cos(2x) dx = (1/4) x"3 sin(2x) - (1/8) x cos(2x) + C
where C is an arbitrary constant and [ represents the integral symbol.

The integral of a function represents the area under the curve of the function between two
points. It can be calculated by finding the area of the region bounded by the curve, the x-
axis, and the vertical lines representing the two points.

The formula for the integral of x*2 cos(2x) can be derived using integration techniques
and rules. Itis important to note that this formula is valid for certain ranges of x and may
not give an accurate result for other values of x.

(BRINFE ChatGPT WA “HIEEMAE", MEX L RARER
FHIERESR. TR, ERIEHIRM,

* What is the integral of x*2 cos(2x) BJ

indefinite integral [ [ Step-by-step soluti@

fxzcos(2x)dx= i ((22* - 1) sin2 x) + 2 x cos(2.x)) + constant

Plots of the integral
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ChatGPT HZEAI LU “BFtH AR REIRREH b
PIBLER) t— M RHGREIOMRE . B, JEA (AIFTHE) ()
R, S IR BEE R0 A KT AR T,

n Show how you derived that

To derive the formula for the integral of x*2 cos(2x), you can use the following steps:

1. Begin by writing the function you want to find the integral of, in this case y = x*2
cos(2x).

2. Use integration techniques and rules to find the integral of the function. For example,
you can use the following rules:

* The integral of a constant times a function is the constant times the integral of the
function.

" The integral of x*n is (x*(n+1)}/(n+1) + C, where C is a constant and n is a positive
integer.

* The integral of sin(x) is -cos(x) + C, and the integral of cos(x) is sin(x) + C, where Cis a
constant.

3. Substitute the appropriate values into the formula and simplify to find the final resuit,
For example, to find the integral of x*2 cos(2x), you can use the following steps:

1. Begin with the function y = x*2 cos(2x).

2. Use the rule for the integral of x*n to find the integral of x*2. This gives us (x*3)/3 + C.

3. Use the rule for the integral of cos(x) to find the integral of cos(2x). This gives us (1/2)
sin(2x) + C.

4. Multiply the results from steps 2 and 3 to find the integral of x*2 cos(2x). This gives us

((x*3)/3 +C) * ((1/2) sin(2x) + C) = (x*3)/6 sin(2x) + }C;ﬁ %{ gé rerogT oty
i i ¥ 1 RSN . ATLEL L]
5. Simplify the result by Eﬁﬁiﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁo
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ERFSHMERT, “TEEFMRE S B 5ERM.

What's the second largest country in central america

The second largest country in Central America (by land area) is Nicaragua. Nicaragua is
located in the middle of Central America, bordered by Honduras to the north, and Costa
Rica to the south. With a land area of approximately 130,370 square kilometers (50,336
square miles), Nicaragua is slightly smaller than the largest country in Central America,
which is Honduras.

TSR WS, (EARIER .

* What are the largest countries in Central America? =]

| Assuming "largest” refers to total area | Use GDP or population instead
Assuming Central America | Use Central America with Mexico instead
Input interpretation

by total area
in Central America

largest countries

Result More

1 Nicaragua  50336mi®? ]
2  Honduras 43278 mi2 T
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ChatGPT UL FAERAL IERMES] TR MM AR, BEHRERDT
“BREIRE S DUERHHES X S5(F

E what are the largest countries in central america 4*¥ﬂlk&§§ﬁﬂﬁ? )

The largest countries in Central America, ranked by land area, are:

1. Honduras - 112,492 square kilometers (43,278 square miles)
2. Nicaragua - 130,370 square kilometers (50,193 square miles)
3. El Salvador - 21,041 square kilometers (8,124 square miles)
4. Costa Rica - 51,100 square kilometers (19,656 square miles)
6. Panama - 78,200 square kilometers (30,193 square miles)

It's important to note that these figures represent the total land area of each country,
including any islands that are part of the country. Some of the countries in Central

America, such as El Salvador and Costa Rica, are relatively small in size, while others,
such as Honduras and Nicaragua, are larger.

RHY, ATRARE R iR “BEXMEER bug”, HEEET,
{® ChatGPT XM ETAMET M Al RENEABBHAEATE
BHTERUTRESRER. ®ai5k, B ‘B8 JLELSH

ZH) “bug”, AEEIEAT I Wolfram|Alpha LIEEEHIV T FTEESZHL
HJLFFCE5 /N AR R

THHEGET BE A, BB THRERM Wolfram|Alpha 3 E 4L
B, MTTHEMMM, ChatGPT 4H T—/MELRILHER.
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“ How big is Mercury, and are any planetary moons larger than it?
N nensx: stEonEHEAY, )

Mercury is the smallest planet in our solar system. It is only slightly larger than Earth's
moon, with a diameter of about 3,032 miles (4,880 kilometers). No planetary moons in
our solar system are larger than Mercury. The largest moons in the solar system are the
four Galilean moons of Jupiter: Ganymede, Callisto, lo, and Europa. Ganymede is the
largest of these, with a diameter of about 3,274 miles (5,268 kilometers), which makes it

slightly larger than Mercury. However, these moons orbit around Jupiter, a planet that is

much larger than Mercury. AD=RBAM, EELH) 3274 %2 (5268 ‘F‘K"ﬂ

1F 40 Wolfram|Alpha 2 5 FA 1A AB#E, ChatGPT 48 H AIEH
(BETECEFMEREL “B&mE” 1),

* What planetary moons are larger than Mercury? =]

Assuming “larger” refers to average radius | Use mass instead

input interpretation

planetary moons  largerthon Mercury | average radius

Result

Ganymede
Titan

Orbital properties Show metric More

FHYREER (BN ) KR, BEERAHEYERERS, i
HAEIES A Wolfram|Alpha 0¥ . AT IXAMF 325 T K81 sk
5% 3% 1] Wolfram|Alpha i #Fif] “How many turkeys are there



BENIGIF 123

in Turkey?” ( X HHALZDHAN) WE%,

i n Tell me about livestock populations in Turkey ﬁﬁﬁiﬁﬁﬁ?’ﬁﬁiﬁﬁ.)

' @ Turkey is a major producer of livestock, including poultry, cattle, sheep, and goats,
According to data from the Food and Agricultural Organization of the United Nations
(FAQ), as of 2020, Turkey had the following livestock populations:

* Poultry: Turkey has a large poultry industry, with a population of approximately 537
million chickens, 37 million turkeys, and 3 million ducks.

* Cattle: Turkey has a relatively small cattle population, with approximately 7.4 million
head of cattle.

* Sheep: Turkey has a larger sheep population, with approximately 25.6 million sheep.
* Goats: Turkey also has a significant goat population, with approximately 10.7 million
goats.

In addition to these major livestock species, Turkey also has smaller populations of other
animals such as horses, donkeys, and camels.

X (—JHR) Bk FEE, EE50 THENRE, RAHE
SUERA, X SEREAR R T 1,

* Livestock populations in Turkey el

Input interpretation
Turkey livestock population
Result More
cattle 18 million (2020 estimate)
chickens 379 million (2020 estimate)
goats | 12 million (2020 estimate)

pigs 990 (2020 estimate)

sheep 421 million (2020 estimate)
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A, JERAFH—R, ChatGPT W PAEMAML “TERBSLRMICE"

JA®  Give me a simple keyword query that could be answered by each numerical value in your

response; only list the queries

* "Number of chickens in Turkey"
* "Number of turkeys in Turkey"
* "Number of ducks in Turkey"
* "Number of cattle in Turkey"
* "Number of sheep in Turkey"
* “Number of goats in Turkey"

e X g K iE T Wolfram|Alpha AP #{T4R%

in[ = WolframAlpha[##, "SpokenResult"] &/@
{"Number of chickens in Turkey", "Number of turkeys in Turkey",
"Number of ducks in Turkey", "Number of cattle in Turkey",
"Number of sheep in Turkey", "Number of goats in Turkey"}

out/-]= {In 2020, Turkey had about 379 million chickens as livestock,
In 2020, Turkey had about 4.8 million turkeys as livestock,
In 2020, Turkey had 560000 ducks as livestock,
In 2020, Turkey had about 18 million cattle as livestock,
In 2020, Turkey had about 42.1 million sheep as livestock,
In 2020, Turkey had about 12 million goats as livestock}

PAEFRATAT DATE N OX U 84E, BE5K ChatGPT & 1 H LA [E] 2 (&
Z DA BRI AME L )o
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Insert this corrected data into your original response, surrounding each modified value
with "*st

{"In 2020, Turkey had about 379 million chickens as livestock”", "In 2020, Turkey had
about 4.8 million turkeys as livestock", "In 2020, Turkey had 560000 ducks as livestock”,
“In 2020, Turkey had about 18 million cattle as livestock", "In 2020, Turkey had about 42.1
million sheep as livestock", "In 2020, Turkey had about 12 million goats as livestock"}

Here is the corrected data inserted into my previous response, with the modified values
surrounded by "**":

Turkey is a major producer of livestock, including poultry, cattle, sheep, and goats.
According to data from the Food and Agricultural Organization of the United Nations
(FAQ), as of 2020, Turkey had the following livestock populations:

* Poultry: In 2020, Turkey had about 379 million chickens as livestock and 4.8 million
turkeys as livestock, as well as about 560000 ducks.

* Cattle: In 2020, Turkey had about 18 million head of cattle.

* Sheep: In 2020, Turkey had about 42.1 million sheep.

* Goats: In 2020, Turkey had about 12 million goats.

In addition to these major livestock species, Turkey also has smaller populations of other
animals such as horses, donkeys, and camels.

HYNER (SR ESN ) SEsEN, “EAEL” Mk
TH%EREF o ChatGPT A&7 B A& XA Al i,

ﬂ What planets can | see tonight? { SRR ATE? )

I'm sorry, but | don't have any current information on what planets are visible in the sky

tonight. In order to find out what planets are visible tonight, you'll need to use a
planetarium app or website. These tools use your location and the current time to provide
information on which planets are visible in the sky. Some popular planetarium apps and
websites include Sky Guide, Star Walk, and Stellarium. Alternatively, you can check a

printed sky map or ask an astronomer for information on what planets are visible from
your location.
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T HE—L4E ) Wolfram|Alpha APT %t

in[-}:= Values[WolframAlpha["What planets can | see tonight",
{{"Input", "PropertyRanking:PlanetData"}, "Plaintext"}]]

out[-]= {planets | above the horizon | 10:00 pm, Mercury | Mercury is below the horizon
Venus | Venus is below the horizon
Mars | Mars is above the horizon
Jupiter | Jupiter is above the horizon
Saturn | Saturn is below the horizon
Uranus | Uranus is above the horizon
Neptune | Neptune is above the horizon}

WARGHSE A ChatGPT, BREMERMLEXLER,

Revise your answer, incorporating this data:

{"planets | above the horizon | 10:00 pm",
"Mercury | Mercury is below the horizon
Venus | Venus is below the horizon

Mars | Mars is above the horizon

Jupiter | Jupiter is above the horizon
Saturn | Saturn is below the horizon

According to the information provided, at 10:00 PM, the planets that are above the
horizon are Mars, Jupiter, Uranus, and Neptune. Mercury and Venus are below the
horizon, and Saturn is also below the horizon. | should note that the visibility of planets
can vary depending on your location and the time of year. | recommend using a
planetarium app or website to get the most accurate and up-to-date information on
which planets are visible from your location.
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B, HERZERRAREZASEEBHBELER. TEH2—1
6] Wolfram|Alpha 18 B4 4 SAEKIFRIAIE, 1B EZE 2 AR
BAAEEE “soft-serve ice cream” ( EUKIEI%R ).

' How many calories are there in a cubic light year of ice cream? g

—MARERNANRESLAR? )

| Assuming ice cream | Use soft-serve (ce cream instead N

Assuming any type of ice cream | Use (ce cream, vanillaor  more - instead

Input interpretation
ice cream amount 1y (cubic light year) total calories

Average result Show details

14 % 10™ Cal (dietary Calories)
Unit conversions

5.8x 107 J (joules)

5.8x10% ergs
(unit officially deprecated)

ChatGPT HHFEEX T “volume” (HF ) HIMEAH LR,

- How many calories are in a cubic light year of ice cream?

I'm sorry, but it is not possible to have a cubic light year of anything, let alone ice cream.
A light year is a unit of distance, not volume, and is equal to approximately 5.88 trillion
miles. It is a measure of the distance that light can travel in one year. Therefore, it is not
possible to have a cubic light year of any substance, including ice cream.
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2= FIA Wolfram|Alpha 1 ChatGPT it BAIR BN

BERELTF “FiRE” BABKEERESREN,

A cubic light year is an extremely large unit of volume. In fact, itis so large that itis
not possible to fit any known substance, including ice cream, into a volume of this
size.

For reference, a light year is a unit of distance that is equal to the distance that light
travels in one year. The distance that light travels in one year is approximately 5.88
trillion miles (9.46 trillion kilometers).

Given the size of a light year, it is clear that a cubic fight year is an impossibly large
unit of volume. Therefore, it is not possible to calculate the number of calories in a

cubic light year of ice cream, as there is simply no way to fit that much ice cream into
a single volume.
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