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FATAT LIS, AT — RS = R NAE T AT 1R BE AU L 58 kD
Ko B, WRITIEWE? KX MREMERE . 2 N UGS
MR SRR R G s T4, AL, 843 —FhIpE B NI A=5
FE, Wl ANLERBC & 75 2 SRR HIAE R, SRR ZOX PP L 4% B T Ho i
i . XA MG RO /N2 im B 07 kAT, BB FRR YRR A4 55
HAFEM 2 BRI R R4, (HRGZARERS .

—— A. M. Turing, Computing Machinery and Intelligence, Mind , Vol.59, 1950.
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AR (Turing Test)

—AEMENE REAMEEA. B, FEHSHE A
Hep—apEdgs N (M, —[EEFP 2L AN (W) ;
=M — NG

ClJA, BS5 IS 25 Fofr i) it

CHRIFEREHA, BRYEIZHAIMA, BF#EREM, #ELW;

AFAESS 2 B 3mC, BRIAESS A2 HE BIC;

Can A AW tHAMBRITER], WCERAE, 5 NASE

? ® 'GTAAI\I I (ki) (Imitation Game)
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Him “ERMA” . HIEChatGPT AN — i F

https://mp.weixin.qqg.com/s/hgJl1qgnzy3iZaqcj4U81Xg

i AR (Turing Test)

—AEMENE REAMEEA. B, FEHSHE A
Hrp—mpEd2 AN (D, —HEFEH4E (M)
=M — NG

ClJA, BJ5 N B SEAARSR H 25 i ] 2L

CHRIEKEHA, BHIRIZHAIMTA, BifigH, #EEM;
I RCTIE I, WUEN] “Hlasa B5HET7 .
(brt: DRS040, H AR IERRAKT70%)

9 BRI (i) (Imitation Game)
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Elizan] & 54

(by Joseph Weizenbaum, I\/IIT, early 1960s)

Young woman: Men are all alike.

Eliza: In what way?

Young woman: They're always bugging us about something specific or other.
Eliza: Can you think of a specific example?

Young woman: Well, my boyfriend made me come here.

Eliza: Your boyfriend made you come here?

Young woman: He says I'm depressed much of the time.

Eliza: I am sorry to hear you are depressed.

Young woman: It's true. I'm unhappy.

Eliza: Do you think coming here will help you not to be unhappy?
Young woman: I need some help, that much seems certain.

Eliza: What would it mean to you if you got some help?

Young woman: Perhaps I could learn to get along with my mother.
Eliza: Tell me more about your family.

Young woman: My mother takes care of me.

Eliza: Who else in your family takes care of you?

Young woman: My father.

Eliza: Your father.

Young woman: You are like my father in some ways.

Eliza: What resemblance do you see?



rleft] “Chinese Room>.,

Y2z gz Yyngy o PHRE) (John R. Searle) A iAH] J*%Uﬁﬂ%fﬁ/iﬁ’]ﬁfﬁ* HA N,
mrLAﬁjmﬁﬁ%ﬁT—Aﬁ%af SEI “TH/REIPIXEF” K3 FH
R OR o=

SEOG B E R IX R .

SRR SRAS, R E T e K. WSR - 6 R LLRAT A O
BLER 1 B AUAR 41X A ﬁ%ﬂ@ﬁﬁf%ﬂ@ﬁ,%ﬁ%%%ﬁﬁyﬁﬁ
“BEME R, Eﬁﬁm%bﬁa%ﬁﬁ%Tn%,&M%éﬂuMﬁﬁé
L B TS e

KAARY, F— KRB e r) 36 B ABUR T BN, A= E A AR E R
ﬁﬁﬂ%ﬁm 71, lﬁﬁzﬁﬁ% A REE S ENET CHEREANAE F—F
AR5 T £ %“Mwﬁ%”,mmw~4ﬁﬁﬁﬁﬁjn%&%%&&1@,
ﬁ@Mﬂ~A¢IAMH~ﬁﬁ A, EEETR TGN B IR SE E N “ AR

TIPSR

Searle, John. R. (1980) Minds, brains, and programs. In
Behavioral and Brain Sciences 3 (3): 417-457
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(1) ANARZERRE) “1BET” A AR ? X E M 5T X2 wiq]
sz AL Rt R 1Y 2

(2) }%ﬁﬁ;@cﬁﬁﬁ “THE 7 LG LD IR BB S A AR

(3 ARUWTizH “1B8F "7 HATAChRH)?
(4) Niz HiE 5 AT 2 byl A2 15 v B IR 9 — DU R I A% 2
(5) franifiy “B@E” —MiES?



#include <stdio.h>

void main ()
{
int x=1, y=2, z;
Z = X+++y;

X Z=X+++++y;
Z=X+++ ++y; , _

Z =X+ (++y);

printf("z=%d\n",z); : -=s

4 A\ — .
=

AR

X=2,y=2;z=23

MNPy fth ity “ =
B, o, B i
“BEERY . i, fhikx
Ay “BE” . Wb,

3; =3;,z=25
Z = X+++ 1Yy, X = 4: Z:B; 7z = 6 ]%4+/Z§ “%l%[\” o j(’ﬁ(

S TSR R R

AN REKR “BE” .

B FIPE vs. JFsHE
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—_— E—
200km 100km
11.5x200=2300 km 28 x 100 = 2800 km 70 x 50 = 3500 km

Benoit Mandelbrot, 1967, How Long Is the Coast of Britain, Science, Vol.156, No.3775, pp.636-638.
https://zhuanlan.zhihu.com/p/150584539 11
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i 1.2 iES1ENTHEXN R

FITEHE U 75 1 9T S0 SRR FUR

B, BRI AU . B T

)E*%i%ﬁ?/g HRE PR AL IR SR (F
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@?ﬁ%$>mﬁ$mm$um%w,ﬁ
it 5 WIS E SR (HARES
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i =% Calgorithm)

(1) M. FVERE N —2n @,
T AN & T g e 5
— A~ EAR )
(2) MW BVERIE— P IRE N
[, B E
(3) HAIRM:.: By IaERRS NG R,
(4) BEt:: SR AN BUE 2 H A
#i A2 B AT

18



i — NEVESI: skmoen sk
<iﬁAB:>>

H Az LLB,
RAFRZIC
N . A=B,
C=0? B=C

Y |
<%$&éﬁ{>




i 9 1 e 1) R 2R 245 i 2 R

=30 X (1 +0.06)0 = ?

SIH BN ISR g GFRERMERNE) SR HARAE 19894 i

St D ﬁ?jE}
ﬁ%ﬁl: ﬁYj&Z: A 06
>a=1.
%4 a=1.06 % a=1.06 N ,
l.a=a X a Yo
30 X a X .. Xa l.a?=a X a %\2
2.a% = a2 X a2 ok
N J 2.a% = a? X a2 JowF
v 3.a>=a* X a 17os
20/ FeVE 3.a%=a* X at
4. 310 = 35 X 35
4,30 X a8 X a8 X a*t a A 2
5.a%0 = al0 X a0
Ve @ N e
60\%/2, 1 ﬁl‘ﬁﬁﬁ 6 30 % a20 .




i 2 HEE = A

SNE0

FUIT 3

]!

/\

HAES |—

SOBZEY

)5 O PR

H 2
==

IRl

SES RS TR0

21



ZNAA Gt

S1:

S2:
S3:

54

WA E R e A AN BRIEST (NLy BV EE TS, Lt
FLBLALSE AL ST SR T 198 o L iR
FRK;

FENRR 8 BUTE 5 AR BTN, Wl dE & 570 S AT AL B AR

AR SR ] T AL AT AT I B OAE S AR PP, XA FP
nEiEF R, BT ENWEE R S, KERR N ERES

HIZHE— P BRE S ARG BIRTE SNL#E T 0 A b2, AR
3 SO 25 RO B JFOR I, BUENLPs.
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 BFHE O BR BS A% BEX ED
MEFEF stemmer annotator parser translator ...
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g HIAMHAUT R (1) AT

Computer Scientist

!

Input ——  Algorithm
(Reasoning)

——— Output

@Iedge Base Rules, Lexic@

Linguists

25



* VE 2 EREREOT R (2) i

Raw Text

=

Text
Annotation Tools

Lexicons and
ontologies

v

s Structured Text/Knowledge

Knowledge
Extraction
Tools
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http://images.google.it/imgres?imgurl=ontobroker.semanticweb.org/hyper.gif&imgrefurl=http://ontobroker.semanticweb.org/&h=478&w=495&prev=/images%3Fq%3Dontology%26svnum%3D10%26hl%3Dit%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8
http://images.google.it/imgres?imgurl=www.historicum.net/themen/bilder/books.jpg&imgrefurl=http://www.historicum.net/themen/&h=235&w=186&prev=/images%3Fq%3Dbooks%26svnum%3D10%26hl%3Dit%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8

i 3 T/-I_‘E‘IIZI = ?E’JF . /‘?\ﬁiﬂﬁ

s HLEEENPE (Machine Translation)

s A4S (Text Classification)

s [ZBHE (Information Retrieval)

s 2 2 3H (Information Extraction)

= ln_L/\ﬁZ (Speech Synthesis)

s iEHEIR%] (Speech Recognition)

= AMLEH (Human-Machine Interface)
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i HL B8 (451 T

: The spirit is willing, but the flesh is weak
WI:@Eﬁm {EH A2 )
COLA R IIA L)
= JAX: How are you?
T BARIR?

J& . How old are you?
B BAZRIR?

= JR: The pen was in the box.
PR HEASTH.

= J5: The box was in the pen.
B ETHEWER
(ETFHEREEE

28



i LS B35 (461 T

s R B g (RIE) http://fanyi.youdao.com/

%3 1: dream of margin https://translate.google.cn

%2 dream edge https://cn.bing.com/translator/

P 3: the edge of the dream
n JESC: SR ER SRS A
#31: I can't always beat him.

B¥2: T always fight him with the landlord.
P 3: I always fight the landlord.
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{1z E A AR 55 S v
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2.
R T 5E Sk AR AR 25 AR AR R L

3.
Guangzhou bomei leather co.,ltd
i A5 BRSSO b ilG s IS Judhic LNV J6E U e Sk

4.
R AR 55 SEAT WIS AR A IR E
MRHE (P NRITATE LD BITH G R AR 55 SEAT IS R O E D) » ...

5.
Technical Support
1| B o ] [ [ AT, 7 8 B0 3R B R A R 2 i, BB (O, Wi AR R 22 T —

Je ST LT B e 7 % FRI 2 SR
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71. 4-1*15i :::35¥ﬂ?32§3%§fﬁi§3

Warren Weaver(1949)

O 1950 o 1960 e Turing Test(1950)
e The first MTs(1954)
= 1960 — 1970 o ALPAC(1964-1966)
_ o Searle’s Chinese Room(1980)
- 1970 1990 o The first PC version of MTs(early 1980s)
m 1990 — 20 10 e MT is available on the Web(1994)
] 2013 e Word2Vec
s 2018 o BERT/GPT

ChatGPT / GPT-4

= 2022
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1933: V% [E 1) Georges Artsrouni & 15 [H 1] Peter Trojanskij&tisl: 4% Al

PR E S A L
1946-1947: 3 [H ffJAndrew Booth 1 Warren Weaver, $2 1 7 Hl 28 &% 1)
HAH,

1950s: Yehoshua Bar-Hillel(MIT): 19524E26p 1 1t MT<i, 2 |,
Leon Dostert (Georgetown Univ.) & i &K~ R G, VARSI e 6.

19554, % —/NEn~ £ %7 IBM & Georgetown Univ. T &K Bth, A&
250 AMiE 1 6 SEA)vEFN), SEHL T Russia — English &1 %,

33



i 1950s: FHif FLmb 7

» JEIE S (Chomsky, Kleene, Backus).
» HEEWMBHER M MNIESIEERERE IR, AFRZK
G AT IR
» IBEEAHEERA: N FSRIEF 24T BRI
L *E%z ‘31:1 JC w?ﬂ%
= 15 S HHEMRAE NI Shannonf) g3 A 7Y,
= MR ITE: KIE SR AR RBEN LR

34



{IRAY

i 1966:

/

{1/ALPAC #

Vi ol
.

= Automatic Language Processing Advisory Committee
(ALPAC) (1964, USA)

= ALPAC &M 2 (1966) :

= “There is no immediate or predictable
useful machine translation”—— Ends

= Only support fundamental research in CL
Al

s ALPAC k2 Frs B BIMT R s B5 vk 1) = 25
« JBF TIE Y ERS  (Semantic Barrier)
H-F I E1R - (Bar-Hillel 1 3Ei8)

s LS

fa

rospects of
nding MT.
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i 1970s: %52

= 1971: W. Woods: Lunar, IR (ATN)
= 1972: T. Winograd: SHRDLU (Lisp)
= 1973: Schank: Concept Dependency (CD Theory)

= MARGIE 1975: (Meaning, Analysis, Response
Generation and Inference on English) on CD: NLU
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i 1980s: & &1

gefy YA R ) B

= NTHEBERIKE

= HARESTHEN CiRALHE 250

» EEHRSES DS

B SCNIR RN SRR ERZ: CYC, Wordnet%s;
BLAR B0 PR 52 (R SRS Ll . 1% K Meteo:;
FNETE AR TR )RR R R R -

= GPSG (Generalized PSG: Gazdar),

= GB (Governing and Binding: N. Chomsky) ,

=« FUG (Functional Unification Grammar: M. Kay)



i 1990s: £80% & X J7 VLT 2 B

IBM’s P.Brown (1988-2nd TMI—Theoretical &
Methodologlcal Issues in MT, 1990-CL—Computational

Linguistics,1993-CL ): 18 FHLasfI RIS 1E %S
o T GUHEERE R )7 VEIZR S BAS SCRC A ;
n SR O H S B R
s SRIANLES S ) 55000 B S 3R B
o IEEIRBZE S A
o JFRE T ORI PR

38



i IO B EARIE = A AHLHE

1950 1990

> ATHH >> Hl38%5

Gitgs > RE¥S]
l ] [ N-gram LM ] ‘ Pretrained LM | ‘
|
| stttEs | K=




TR AR AT AN R R
—_AElﬁﬁ nnlmlj 1 )%% +
2024
2016 Claude3 Llama-3
AlphaGo
1990s 2000s 2023
1957. Penn Treebank Propbank, 2013 GPT-4
BlEE FrameNet || Word2Vec
1970s 2022
1956, 1966, Early Pars_ing 1997 2012 InstructGPT
Al ALPAC ATN Parsing Deep Blue AlexNet ChatGPT

1946, || 1950 1966, || 1971 1980, 1990s 2010s 2021
ENIAC | | BIR izt Eliza Parry hXRTF Statistical MT AMR UD WebGPT
1980s 1995 2010s 2021
LFG, HPSG, GPSG Alice Watson LaMDA
o 1990s Siri vk
REfEE® A 2017 2018
IR EH OWINet, Transformer || Bert
EFNM LML
2018 || 2019 2020
GPT || GPT-2 || GPT-3




N TEEE) EH SRAE = A ANLIT1E K B TR

!

2024
2016 Claude3 Llama-3
AlphaGo
2023
2013 GPT-4
Word2Vec
2022
1956, 1966, 1997 2012 InstructGPT
Al ALPAC Deep Blue AlexNet ChatGPT

1946, | | 1950. 1966, || 1971, 1980, 1990s 2021
ENIAC | | BRIz Eliza Parry HXRF Statistical MT WebGPT
1995 2010s 2021
Alice Watson LaMDA
Siri 1]k
1980s
R RS 2017 2018
WIRESH Transformer || Bert
2 1R 22 P
BREERE 2018 || 2019 2020
GPT || GPT-2 || GPT-3
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o Axon hil% Syrgg;;gr;r;inals p /,’
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Golgi apparatus /
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o “ Q J
Dendrite f3f28 Q

/ mDendritic branches
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Endoplasmic
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https://en.wikipedia.org/wiki/Neuron https://en.wikipedia.org/wiki/Artificial_neural_network
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Cell body

\
Nucleus \(

Telodendria

Synaptic terminals

Axon hillock
| ,ng‘ R

<

Golgi apparatus
Endoplasmic
reticulum

Mitochondrion \

\ Dendrite f3f28

% Dendritic branches

https://en.wikipedia.org/wiki/Neuron
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W,

y=wXx+b
https://en.wikipedia.org/wiki/Artificial_neural_network
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i 2148 BRI EE R

s SR IA
« 18] XA/ . WordNet, HowNet, CCD
o VAL IARDOE TS B A L
« 15 X fAfh: FrameNet, VerbNet
s SFERLE
s i ﬁ‘féLL SCAR. AtEE, LDC
o VG Al ERR T, BOEE X, BUEHRS 2%
» ZiEE (HTHLEREIPE) o HXTN, ’M%Xﬂ“, )

XTJ‘L\[" /—%—J@;
= EEHYE COREtERY B EEED
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i D12, BRYEIE

—

s SIGHAN (JiE Special Interest Group of HAN)
= NIST (National Institute of Standard and Technology)

= TREC

= Open MT
= MUC

« TDT

= DUC/TAC

(Text Retrieval Conference)

(NIST Open Machine Translation Evaluation)
(Message Understanding Conference)
(Topic Detection & Tracking)

(Document Understanding Conference)
(Text Analysis Conference)
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||

Z ‘JI)_\IU lr\:@fﬁ” . WSC Winograd Schema Challenge (2011)

The city councilmen refused the demonstrators a permit because they [feared / advocated ]
violence. Who [feared/advocated] violence?

Answers: The city councilmen / The demonstrators.
T BURF R 4825 7R B ORI AT VR AT E, R[G5 ) 1Sk . W[OS ] 2 J1 42
FE D THBUN 7R E

The trophy doesn't fit into the brown suitcase because it's too [small / large]. What is too
[small/large]?

Answers:The suitcase / The trophy.

BM IR RO 7B, BOVERIN K] . A ARKERIMN K] T?

BT RM
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||

CINZE451] . WINOGRANDE (2019)

Twin sentences

Options (answer)

a

The trophy doesn’t fit into the brown suitcase because it’s too large.

trophy / suitcase

1 b The trophy doesn’t fit into the brown suitcase because it’s too small. trophy / suitcase
2) a  Ann asked Mary what time the library closes, because she had forgotten. Ann/ Mary
b Ann asked Mary what time the library closes, but she had forgotten. Ann / Mary
3) a  The tree fell down and crashed through the roof of my house. Now, I have to get it removed.  tree/ roof
b The tree fell down and crashed through the roof of my house. Now, I have to get it repaired.  tree / roof
(@) a  The lions ate the zebras because they are predators. lions / zebras
b The lions ate the zebras because they are meaty. lions / zebras

remove —— tree
repair —— roof

predator —— lion
meaty —— zebras
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o i LR

s 1HHEIE S % (Computational Linguistics)
» FEIES % (Quantitative Linguistics)
s FHHIE S (Mathematical Linguistics)

« HRESHAA (Natural Language Understanding)
s HRIESAF (Natural Language Processing)
s ABIESH AR (Human Language Technology)
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2510 HEIE S 5HEIRIES F

(1) — ARG AT SR A
Copfa] 3L/ R 7m — A S M AT LD 2
(2) gl “iF57 , JR—AVE TS M AT L2

A2 W HEE = F 57 John NerbonneiX¥EE 2,  “7EiE = AT EIE
B SRS E RS, KEUK, 1BE R 5H T EH
WIES, MitEE S HIRMEEANE TiHE R RSN . T X
R, XA A R H L FOE RN R ——E E —— M KA R
9‘%/\0 2

John Nerbonne, 1996, Computational Semantics — Linguistics and Processing, Shalom
Lappin, ed. The Handbook of Contemporary Semantic Theory, Chapter 17, Blackwell
Publishers. (#MEZE 5870 H 420014 51 3k Hi ik, pp461-462)
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3k — 20 5] 32 SR

w

Nowv b

Hubert L. Dreyfus(1979), What Computers Can’t Do, Harper & Row, Publishers,
1979 GHEHNARMT 2D (THFEEFEL)

Hubert L. Dreyfus(1992), What Computers Still Can't Do: A Critique of Artificial
Reason, MIT Press, Revised Edition, 1992.

Roger Penrose (1989), The Emperor‘s New Mind: Concerning Computers, Minds,
and The Laws of Physics, Oxford University Press, 1989 ( & 73/

AR (1993) HMREFEMAE S Bk,  ChEESFEE) 19931
THE (1985) HAREFHEMH L MRARE, (EFHIT) 1985.2
ELZR (20000 80FALIKRIGE S B 7Tk vF, (HAIE S ¥) 2000.2

AR (2010) 1HHE T %54 UG B AL BB FTIE 5K 1 K & £514(2004-2008),  H
15 5 R4 (2004-2008) R
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15 S B AR (1)

e e ; NEES
5 e ; e
RTER ;

Cee, | EER | [MEEE SEEEZ.] | BSAR | [OEEE .
HEFSHEL ST R [Kzﬁﬁ% |‘ﬂ%ﬁﬁ..} . BT Di%rﬂ%..}
_______ o mem.mm oEE | @skews.
ERSHPL S S RS R B, B

MIERT 51 5 B2 e 6 S8 BAL I 6T G2 34T 40 28
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i fifs: BRSO BZEUEER (2)

- giﬁiﬂﬁﬁgﬁ
i)
WRRSE: | ngms | mees | meawm | seew || wsss |

T

BEOBAE: | Amsme || Bwwe || omsw || sk || FEeE | o

R - — — —
HARERE: aneE | | mEE || EmE |-

AR T = FAL I I 22 5700 SCME B A EE N RANSOR = it A7 0>

F
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