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Artificial Intelligence: A Modern Approach

(Fourth Edition)
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ChatGPT, R AA I EeERiERANA

ChatGPT
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OpenAl & FHAIRNEEEIChatGPT, FRERARIALETHIE ...
20225128190 — HithAdiE1 118308, EEATEREAEOpenAlLH 2P RChatGPT, —&K
EFGPT-3 500 EHERR, AFICEOSamAltmaniEE HERRIZISENISIRAIFEE ..

AL : ChatGpt AL FEEEEBuUg - BLU

20225128 11H — GPT-3&R%HTF20205F, fEA— 1 BREERE, IFLSERBERAESLHIEN
BREDES, EEHLE, GPT1EET1ATZNEE, GPT28A7T 152154, MGPT-3 ...
ChatGPT B T3EMBA, AEFIEF®E], - Showmetech
2023F1526H — IXRAIFFRZAET, IRIBEEEHTH—IMR, OpenAl REMIEIRNE
BEEOMIIBENERR. EREtEEaEEEMTANEE S IHIRGPT ...

{-ExX100{Z3ETThBROpenAl, ChatGPTZENAOffice 251 17
2023415 126 — MR100 {ZETATRBRME, OpenAl HIKBEMAS, MBS TR,
SUBRBEMLIAR, SR, HERAI BEChatGPT ETEME, © ..

GPT-4: AT EBERIFMES HIEZHEN I 9EK" - Showmetech
202351 B2H — GPT-2024 14T 4 R, Ri%LHChatGPT HREIFHIEMRAI AL,

.. NRERE, ZRTEEEESE T —RAIEST A, THETF2023 FHEH, ..
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vibrant portrait painting of Salvador Dalf with a robotic half face a shiba inu wearing a beret and black turtleneck
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THE INTERNATIONAL WEEKLY JOURNAL OF SCIENCE

At last — a computer program that
can beat a champion Go player PAGE484

ALL SYSTEMS GO
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Advanced version of Gemini with Deep
Think officially achieves gold-medal
standard at the International
Mathematical Olympiad
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Thang Luong and Edward Lockhart
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2022F8H25H, HEXIMKZ (University of Washington) David BakerZ{#5HZ1BA
£ (HE) ZELEEFEN, FHABNEERMNLZITTHEEs ST AHiEi=RAY
RKINZBRDF, FEE Tzt ORGSIRIFNER

T0954 / 6CVZ T0965 / 6D2V T0955 / 5SWOF

Structures
Ground truth (green)
Predicted (blue)
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1) TN A0 A KRI1T
2) Nz ZEETPEZIR!

o [LIESCIE (psychological experiment) —ME—N AT,
® XBiFki% (brain imaging) ——MERAMKAITESRN.
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RANITH: BRAMATTE

o “l=5geRBEIE? " —-> "YlESeeLE R T ANE? "
® Hee T A : B{EiXk (Imitation Game)

HUMAN
INTERROGATOR

B R M (Turing, 1950)

XN BT ANSIR ERYB RIS HIRAN RS R A —EFERE.
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o FIEEFRUEBEITSEH=ERIE (syllogism) J9igIEEMRE 718
IV, BB HIEFRRYRIER, SReBHIERREL.

TMERIREA + FIBABENA --> BERIEENA
® XLLRRUE LA ST ECE BAERIEE, IR RFFEI T — MRS
iZig (logic) A9,
o 19HIEHBIEFREY T —ERRINAS RS, BT EAHE EYIiK

REZBERIXR, ATESEPMBEANZIEENX (logicism) RIKEGE
FELEEAL FEFRERRER S,
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o 1T MIEMIEE.

o EEEF (agent) : BEWESEITEIAYILRAA.

o ihsithid, FaelRZEMBRBD SR TEIRIEREL:
f:P*—>A

o R ERPNE LRI HEPEEE A ESHIES, flIsEEEE
Z17. BABEEME. BENEFHIANGESSIBIRS.
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o IBM1TH: MIEMRISEIE.

o EEEF (agent) : BEWESEITEIAYILRAA.

o ihsithid, FaelRZEMBRBD SR TEIRIEREL:
f:P*—>A

o RS E R EEPREETTNESRIES, flusEEE=E
=17, BAIBEERE. BENEHLANGIEMSSIBiRS.

o IBMHEEES (rational agent) FEENENERIFERGTFEAE
ATV S R EHAER S R SR BN 751,

B T vs B RE
BT vs RAITH
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o 1T MIEMIEE.

o EEEF (agent) : BEWESEITEIAYILRAA.

o ihsithid, FaelRZEMBRBD SR TEIRIEREL:
f:P*—>A

o RS E R EEPREETTNESRIES, flusEEE=E
Z17. BABEEME. BENEFHIANGESSIBIRS.

o IBHERES (rational agent) FENEESRIESREEFEAHEE
ATV S R EHAER S R SR BN 751,

o ATHEESTFHRMMIZRMIERNSFHIERERRE, HPEHNES
R RHEE AR BIRE X,
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o IBM1TH: MIEMRISEIE.

o EEEF (agent) : BEWESEITEIAYILRAA.

o ihsithid, FaelRZEMBRBD SR TEIRIEREL:
f:P*—>A

o RS E R EEPREETTNESRIES, flusEEE=E
Z17. BABEEME. BENEFHIANGESSIBIRS.

o IBHERES (rational agent) FENEESRIESREEFEAHEE
ATV S R EHAER S R SR BN 751,

o AITHTTTFHRIMIBMIERINFRNSEGREE, HPERIIER
R RHEE AR BIRE X,

e 5l (Beneficial Machine) : 33 ASEBEZSAIESREIK,
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ATIEE (Al) REHE

- NTEREREE:

1943-1956

* First Summer: ¥EIEHE, 1956%F!20tH22 705H]

e First Winter : 201HZ2 704X

* Second Summer:;

e Second Winter:

* Third Summer:

KMiREE, 202 705K BISOFE
2012280\ AR N 2 f5RY205F

2010 -7
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Computing Machinery and Intelligence

IHEHN5R5868
19504F

X{e-ER

“Can machine think?”

H=REEBENG?

FEPY

NANJING UNIVERSITY

6 .
bpropose to consider

the question;'Can
machines think?’

~’Alan Turing

Carnegie Mellon University
Machine-Learning

Xfe-BER

1912-1954
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1956 A T E6ETTeE

IR EFE T Artificial Intelligence{B1EXF N E)RE

) A Proposal for the
» Automatic Computers Dartmouth Summer
Research Project on
Artificial Intelligence
» How Can a Computer be Programmed to Use a Language August 31, 1955

» Neuron Nets

» Theory of the Size of a Calculation

» Self-improvement

» Abstractions (AT EEASF I ESHARINBRSE)

» Randomness and Creativity
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- 1ZEIEIE3R (Logic Theorist)

- EBEANLEMNEERES "B (FFEFRR)

- EZEHEETEAIN (Fban "WNRARNE, BABEE
e, WBAE" ) 1A "BIE" FN)

- E—EXH "TlEeR EHITER, =
HMWREHE, —SSHESHBIRERE

1 !
!

bl B NESY
ARSABRINEIFIEICSR (Logic Theorist) ,
AJLAERR ($F[RIB) SS”5s52 N eBHaI3s)
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Bertrand Russell Alfred Whitehead

PRINCIPIA
MATHEMATICA

 TO 56

ALFRED NORTH WHITENEAD
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o 1EAEIEKERES (General Problem Solver): FEZ-BHBISHr (Means-Ends Analysis)

Search Space

Initial
Problem Solving state
i 6 is a search
3 problem
l;l ' OBLEMSOLVINS
U i . Solution
1LEESINVSHERASEIELE
2 3 E— Beda/ X EIRRYR(E
3. N FIXMEE
1 ESLLS®, BERXDIEG Goal

state
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o FiE: 1958FEERK, TEE—AIBM 7045 LTI T — N —WNBIStER, RS HEERT (H
[RIB) h—pMBHERNLER15055EEPAY1205%

1959FFEK, BUHIRANIERR T 2301505 — B EIAN 2005 mEiB 5 IR

EEFTEE (BFEFRE) BERN—MEELATERAER I (B
RIHEEMEE, FHEFERR) , BEXTAATITE
MRS ZMRAR, 5IHTBAIFEEEST (Stephen Arthur

Cook) HUNPIES

KIER, EEEEBIERAREZES TN ESITRENEE

1983%F, EFRAIEHEEEES (UCAl) 8%
SERSTEE E = Sl an ek sy N 4
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Rfe: mmtERLERE R
. . [ARRER ] LASE R XA R)RR S = E

;F@Wm%n@%ﬂ‘m WoR, REREIER | e rmnE, AR RS

TUHAITCIKNERI AR - "SR S T R TR SO R

1977F KREF¥I—, FEMINEIE T JLAJEIEESIE

BRI, REETE— GBI

15203 _HIFRR T PSRRI Artificial

[ntelligence
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23718 (1919-2017) 1988 (AL EEE) 1FIEFRXIR A IZMIMHA
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IBMIFEE-ZB2YR  (Arthur Samuel) BYHKEIZER
1962 FF kI SEEMNBHEE ZE

7, 79707,
SEFERSFALE > WHHERaRSTs | 7 /[] 7 7

- ‘mmmnm
LIticiEs: EBRITRNRENREMESEIFREER, TX .%D%.%.%

BEEEA %-%-%D%E
2 eu%s: REFRER, snaevesstwss (OO W W
WE, it 17 NREESES, N NBEESEE 7//e/M/R

., U, 707
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$F—EE: 19564E%20tH270E(H
SHRDLUZR S -- FAAKRTHFR

.| Green

=
Person: Pick up a big red block. o MRS

|
LM
gpunl

Computer: OK.
Person: Grasp the pyramid.
Computer: | don’t understand which pyramid you mean.
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SB—I%REN: 19565320142 705X
FE—(CHIENBBAELIZA, 1964TF MITHJoseph Weizenbaum
B B AV A P B ER 4

BUSAR, EHOIEAR IS S 2 & .

—_ At ¥ 4 E L I 7
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E’\J %% ,}",]\ZWE | EEEEEEE LLLLLLL IIIIIII ZZZZZZZ A

BN, MEFEN REENR THe FIRST

JHIZ" BY, ELIZARJREZI[BIN : B CHATBOT

"N AIRRELERE?




ALERERNHSE

F—RATERES
BHEFEREAEIEW. MBENXRAE (FCAFRAREHSA, BrEN)
XELAN IS ELSCtH RIS 0 SRR
BEHE: MESWMEME=E

HEIRIE
EHEE
BIRAE

FlagBIY§Qik Sivs :
XERANRSEXH




ALERERNHSE

B—IRAIEHRERE

RE: "FEHRRIRG" (1973)

« AZX (Advanced Automation, BRBt) : &FF
BSEMARINEA. BaAE (£17)

- BZX (Building Robots, FAJEEHIZRA) @ RIUASEHE
AFETANRXERAR (ARER, (BREIR)

« CZE (Computer-based studies, EFITEHBIAZR)
REREEARNARR, BRAALIER (FEhEX)

Gt ARIERIKERS TIEESAKRE, HRiEE
RERITRARIARREBATTRESCIR, IR DEUSEM
Rk, ARRAMEFAIURIRA

XE: SHEEREZIES

(Mansfield Amendment)

ERSEBRIAREZE IS BIRRY

FERISHEEEX

James Lighthill

Unveiled the
Beginning of
the Al Winter
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1970s-1980s: ¥[JiRHA

AMTAANZEHE?
EABEXE/IHIR

etk “sHREENSE!
¢ IBABZEBEIEAIN B AH
& EEpH:

« LA (Expert System)

AXREFEHE, (ER—EE!

.;,kéji
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STIER: 201842 70FEKFIS0ENFK

» DENDRAL: BEFERRMLEANR, oJLURIERIEEHEEED

WS F 4551

- MYCIN: AT 2R ILGRRIFIEFNER BT R,

ATREER S T RZI6005N, BERFREE, SIAEERT
WIEAFEE

* XCON/R1: DECEEfNECELZ, HEIATECEREIIELY
(VAX) EFITENL, ARTTHEBIT4000535ET

BBl -THIR e
(1936 )
1994 F R R
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« CYC: BAAISGHNAEEMIRG R

- NB=XEE "BREEH"  (encyclopedia) , H
EEAEEIRRG, EENRE

- HRIRGFEIRANRYO “Every treeis a Plant” BUNEF (1950-)

“People die eventually”ZF “ERELERE T sszamm)
REFATE— = "

 CycHRIBMMRA, BIVhRFIFFFhR, FAZThRXT
HRARFFH
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e 1997: IBM ;F}

= (Deep Blue)
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* IBM Waston (2011)

* IBM Watson defeated two champion contestants on the American quiz show Jeopardy!

l — »-.i- — -

0 $77.1a7 1 " $21,600 B
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F—RAILEE: FSEXXAIEREE (Symbolic Al)

ORFSENATLERE (Symbolic Al)
* Good Old-Fashioned Al
« WSS AT EREFEETFSHMEERS
- BOEK: B, HEE, FR

HAiRRER?
mbolic apple
O SR M
O FrafRTscAE, WIABEES . BES \

fruit

O St EEgit, ML HERIYES / - \
;hape sI’ze c;)lor\ taste\

apple tree bo

O YELAN TSRS BRI BEA LR

round hand red green apple
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283 (Machine Learning)

ZHEN: FIRZENERZAEBRIMERE  © vicne sri, 1907)

fEEZaiRaIZE, BaiEERREELESTRIECHEE, FEmA
BEEE SRR RZ—

e —
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—MEIF: SCERTEE

Z_ I%EIIE 7%'_%" (evidence-based medicine) HH
FeENIEHRARIR S H TIFERIHS

i) PubMed LREXfix
EHEE

ATHHESEIEHIEE

Number of abstracts@
.
z
Q.
N
w
E

M BN SN BN B BN BN BN G B G S e e e s e see see el

H B [C. Brodley et al., Al Magazine 2012]
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X kisi%

E—ITTF28) LF0) LERERIAR
1, EETUftsEFFMHEE T
33,000 fRHEE

RETufts EZHORIERUERES, a V.
Xj'@%}ﬁg;\l:ﬁ% 30 ﬂ‘%ﬂll i fEiZI a portion of the 33,000 abstracts

VE51E28 T 250 /\ad BINFNHAREAIEES
X FFGEN !

me I eI R HEA TR EIE !
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X kisi%
AT RS REIRA, TuftsEFHOS AT HERFEIROR

Eosmsoo————S T BETRREVERE,

—— tNoA "BX" ' "TX"

T

e | YEE %"

ANEEXRREFNE S0 HRE, RANBamisaEMIAE] 93%
AFRERFE 1,000 BHREE, WRFENBNTHEEEEREILE 95%
(AREFRK LIS 33,000 SigE A RSFEIHRIER)
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HBRHRF IR

NS> (supervised learning)

Fo S > (unsupervised learning)
3B ZF>] (reinfocement learning)

S R

WIERERTE (label)
5% P45 SH0G =
o | ws | om | £
22 | ®E | 2% | =
o2 | weE | o | &

RS VI,

IS

f5l(instance), 45 (example), #£ 2 (sample)

B4 (attribute), $FiE(feature)

BiHE

M=), HEATSE), BATE
Y¥5{IE[A) & (feature vector)

tre=sia), Bt =SE]

CE PR
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HBRHRF IR

YB3 (supervised learning)

o= (unsupervised learning)

s BIFS](reinfocement learning)

S R

&R (label)
5% P45 SB[ =
or | ws | om | £
B (24 Netieh B
o2 | weE | o | &

oEss: lgREs. Mids

~Fl(instance), #fll (example), #ZR(sample)

B4 (attribute), $FiE(feature)

BIEE

EtE=S(8), HEATSE), BATE
Y¥5{IE[A) & (feature vector)

=), B =SE]

13

CE PR

NANJING UNIVERSITY

FEHFESEE (learning algorithm)

>
(e

N

R, RN, STRFAE,
Boosting, TUMHERM, ...

2
‘\
g
| |

=S

(X8, 4548, R0, ?) T~

AR
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MiteE <1 5% %5 %K ?
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SXRAY AT EgeE"

FHlEeF>. TTHREFIFRARRIE FEXEH
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BREEE N/ ERENX

T N AT EEE (Connectionist Al)

» INABRERT AE®SEST (FBUTHET) ZEEaEIEE

- WREEFE—Eea, BIUKRFAIMENSES, XEaaRi6e
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19438, ZKig5(Warren mcCulloch)FRZ % (Walter Pitts)
FRHT HETTRIEHREL: M-PHRRETTIREL

{;xl
W1 Warren mcCulloch Walter Pitts
- W, x; € {0,1}and y € {0,1}
5) Z\|l g yE {0,1} d
Z( X4, X5y s X ) = Z(X) = Z Wj * X;
w &
= d
“'xd - _ 1 le(X)ZT
, y=9(z() {0 ifz(x) < T
x; € {0,1} Threshold Activation

function
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* Paul Werbos (1974) : FEFIZIENPE IR ENTERARCERZZIRS, BEMF
FA—TREI IR E R RS BRI ERTT A

« David Rumelhart, Geoffrey Hinton F[] Ronald Williams1986F & ZK X E (Learning Representations
by Back-Propagating Errors) 5|& T Hles=SmAVER, BIERN T HENENEN, 1tRAE
BEIERABENZ)EGANERZE, HEE FIREZIEML

David Rumelhart Geoffrey Hinton Ronald Williams
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« 2006%F, Hinton £ Science &KX & {Reducing the dimensionality of data with

neural networks )

IRERE(ESMZ (Deep Belief Networks, DBNs)

- REFIRERERBRSNMSEIIMEMLES

Input

Layer 1  Layer2 Layer L  Output

Input
Layer

xl ...... | 5
x2§ % ...... % —_,
il ) ;

Output
Hldden Layers Layer

Deep means many hidden layers

Y1

Ym

Deep = Many hidden layers

—
Special i
structure _
73% %  6.7% %
16.4% E

AlexNet VGG  GoogleNet Residual Net
(2012)  (2014)  (2014) (2015)
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CURIOSITY, EXPLORATION, AND
DISCOVERY AT THE DAWN OF Al

DR. FEI-FEI LI

PROFESSOR OF COMPUTER SCIENCE, STANFORD UNIVERSITY
FOUNDING DIRECTOR, STANFORD MUMAN.-CENTIRID Al INSTITUTE
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20124F, Hinton ZHZENImageNet S, (EFH—1"2 7JAlexNetBJCNN {&EEBE BT SE—
BRI BERSRHRSGTEIFRENEE

* 34.5%
RES% 29.6%
9] o | 2%. .
g 0% 25.%% 26.29, 21.0% 3%
3
C
16.9% :g _g
i - S| [ .
& IEHHIE
3] 8 (\\) 5 ~
1181 iy x| | & 23
=11x1 A0 [%[ ]3] (9
2010 2011 2012 \ R
#1 result / year

AlexNet (15.3% after extra training)

Ilya Sutskever, Alex Krizhevsky
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379FE X (Behaviorist Al)

THAEXATEEBE (Behaviorism Al)
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(Reinforcement Learning)
XL 77

(Observation)‘ ( g (action)
7, Change the
H environment
(S[IE%N E
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58{tF>] (Reinforcement Learning)

2024 RS Turing Award (BIR3Z) 3KEE
Andrew Barto , Richard Sutton

77

-

! Reinforcement ||\
" Learning //
ANDREW BARTO [ sl I

second edition /

AND o "
RICHARD SUTTON / 7 (4
Richard S. Sutton and Andrew G. Barto 7 \\

- 2024 ACM A-M. TURING AWARD
A RECIPIENTS

v 70 S A
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Marvin Minsky: 1969FE|R3Z

ETE 7 AL S se i El
John McCarthy: 19715FE R
Allen Newell, Herbert Simon : 1975&E =4 [AERFRIFTFSIREE
Ed Feigenbaum, Raj Reddy: 1994433 MATIESERZESR
Judea Pearl: 2011EERE =R E SRR S W I HR R
Yoshua Bengio, Geoffrey Hinton, Yann Lecun: 2018%FE|RIK REFS

Andrew Barto, Richard Sutton : 20245FER3L El A
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BRAAIEG (Artificial General Intelligence, AGl): EFERIAMFIZEIGENBATIEE,
BEBRAR—HIERE. 3. 88, FENSMHEFNNEINES, MABRTE—IFEdu

FREILLMEZMNEEZIERS, SliIFSARLLXZIAG
AGITFEaEBRYIENHA, BEKXICIZ. TLUEE. LA

EMAGI, FfiNRFR ST
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RAPONEFENFERREIBNEENIK, BREARRNIK, FAME, PERKNIRIKE 8 1. RAEEENIK, &
ERE D BRMPER, BMERE 1117, ANE—T—MFARIA, BRIKBESFER. WEFRE: 483K MPE
FREH, BB 8 TUeN, AelX: BESBRIMLFEN, —H 11, ANGERAeKE 8 1, EBHE 111,
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ChatGPT Invents a Lot of Nonsense

By Herbert Bruderer
June 19, 2023
Comments (1)

vewrs: & Olew: B B 000 0O

I asked ChatGPT who wrote the book "Meilensteine der
Rechentechnik." The program returns many different answers, all
of them are wrong. Most frequently, Friedrich Bauer (University
of Miinchen), Horst Zuse (son of Konrad Zuse), and Konrad Zuse
(German computer inventor) are mentioned. Other well-known
names appear, such as Heinz Rutishauser (ETH Zurich), Martin
Campbell-Kelly (British technology historian), and William Aspray
(U.S. technology historian). However, completely unknown names
appear.

: If one wishes information like "Who was Albert Einstein?", the

» i results seem quite credible. If one inquires about lesser-known
';I,,k . researchers, ChatGPT spreads a lot of false news. Those who are
not in the know cannot recognize the erroneous statements,
especially when they seem to make sense. One can hard-ly understand where the flaws come from; see also
https://cacm.acm.org/blogs/blog-cacm/273583-what-does-ai-powered-microsoft-bing-say/fulltext.
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“revolver”

“mousetrap”

hikd

NANJING UNIVERSITY

Add mask to confuse sign recognizer
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> Al Conferences
« Machine Learning: ICML, NeurlIPS, ICLR
« Computer Vision: CVPR, ICCV, ECCV
« Natural Language Processing: ACL, EMNLP
« General Al: AAAI, 1JCAI

> Al Journals
« Nature Machine Intelligence
« TPAMI, LCV
« JMLR, TMLR, (FERZ: EERZE) ..

> HitheEB¥ES: Arxiv. HuggingFace
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