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1025529,
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YIS R Y

B NBABE—TMEBNLAS, SRMEDERTSARS. BVIETSAR
FREREIHARBINZE—TRAEIRARS, WITENIEEREA,

ANBBERR. AIRBEITF. PNERSHERIL; TE—TRI, R

PREAEVURIVEX A, BRI —TRS. NOBNRXFHRIZ-NOeR
So XIRTSHHTIREMEXN/FSHTHR, BIXREHBTNEBanss,
JITNRANENRTS. MIERSARKNENESADEMSINAMBRNTS
MXD AT S. RISEEYLLEMIBIRNS, BRI RNPEYHMREY
S, JURBUENPHEFTZIMRI, T URKNPEBLITEIEP
G0 B EHNSERVNIEFTSAA, BIR— T ATENETSA
75, ANERDERRGHERS, RIBFREBEL L. — BTSSR
FIANILE 2S8R,
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YIS R Y

« BHICIKD. —HIR(E. 1TH. WMAMNBBEN. ©BaVEHA
BRETNUNER,; VD ERE NI EABB NS,
21, EEPNUESBARANT. A4, BREINYMTN
REBHAEN, ENNTERANKRE. KBEINEARS
N EVNIBRFSASZIMEREARG, RNMHEATG
EREMAZE, B EENMAZIE. VERFSAA
HIAREIREB BN G BRRSIE. BRI TN
EBXEARILR TSI,
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e DIZRHB—AKFSE(EL, E2,..., En}4ARR, NN
BERECIIEHENNST LEZHH. (SSEBIARENE
FREZRIA. N SENTSEMABEHE BRI (S],
S2..., Sn}, BTSSRI EBLENLEIF—LLAG
NER RL, R2, ...}, BMERBHE—IIS. XBE
RO ASAK (Type: T R1: S1 R2: S2, ..., Rn: Sn)
SARINER, NEM:

. (S1S2, ...Sn

2022/5/25 SRR AEERE (13) ¢ AR 6
7Y



i

I
id [Z.
Sy, Sz, -+ -, S,)
ASSIGN |—= ~| DO
COPY  |—= | EXIT-1F
fditil CONTINUE
WRITE | e - -IF
READ |- (S1, --+) -| QUOTE
INPUT | =—| BEHAVE
RS Es is &l
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AARL/R (Allon Newell) MRE 5 10FPIRIERFe B—TMHEBDPRI—R. X
10FIR/ERTEVTDEERD T -

(1) MB{ERFS (Assign a symbol) : BIIRFSSEMZANELRKXKR. XN
WA, RZNFE. fFFSTUELT, MAEELERIAR. TER— g
ERRKRESREEA. BEFRENG. SEEELENIERREK
EREBERARNTS, XMMEARSEELENRIANEX, HEHTE
ASAFRFTS,

(2) EfFRIATN (Copy expression) : RWHRIZATNFTSNBIRAE, FAEK
RN RMAREIIVERNESR, EFT2E0RNERRTS.

(3) BFXRIAT (Write an expressiotn) : IMHIAMEABTHNERIERN. B
HABIEOFNERAN, MEBEBHECHNEMARIAT.

(4) 5§ (write) : EEERNERRBII— TS,

(5) 1% (Read) : ZEME/ER TIRRFS,

2022/5/25 SRR AEERE (13) ¢ AR 8
7Y




(6) 1T

MRS 25

51 (Do sequence) : BRZHEIEHIREIIAAT

EOmE,
(7) KBRS IEME: (Exit-if and Continue—if)
L RATNEREMKENT TR, MR,

(8) SIS (Quote a symbol) : ¥l BTIMEERHRIT
(TBYZRIATV,

(9) NS4TI9 (Behve externally) : fFSAZAIITHIIN
HITRIES.

(10) IA1E# A (Input from enuironment) : FFEI2IZ D
TR ILHFRIRTURINIAIREV R AR AR R AP,

2022/5/25

B AENEEAE (13D AFIAR
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HA I LUR IR S AR ABIDDaE B AL6rR, Bl :
(1) FALT S,

(2) Fi
(3) 81T
(4) BT S,

(5) FEIT 5SS BUKRISZPES2ElNXA
, RS AARPIEANTSE,

(6) XFEEHRs . WRTICIZLPEET 5 —ENTS
A3, BN LLINREHmA, O PIRERSE ﬁg

2022/5/25 SRR AENEERE (13) ¢ AR
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AR GRE

EREBIRSTAECS

st iSuR

ICTZE5HE
KB SHBHICIZ
FGHT Fididc
13 S
ﬁﬂiﬂ‘l‘z
=R EENRR
o b R 3 BhEa i R g
' SR B -
mRES Biiw. ALPg. PURk
PIRRASS 75 25 R Bh
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e BRZZ (Turing Award) , ¥R

AM. BRE (ACM A.M Turing

, 2B XIC e ZBEHROE

Award) , BEREEHITENDS (
ACM) F1966F1S TTENTHENZZIN

R (

Alan M. Turing) , SEXRMIXVTT
SNBVELSETEI DA S

o 19754, ARYRIFER —EEA
BEEHEBEM IR TRR
oY
—K<o
2022/5/25 SRR AEIZERE (13D AR 12
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PR SR
19765F, ARURAIBRERRRZR B HIVIZEE

ISERSARARIK:

» MIBRSASIRIR, YNERARINERETI
ZINFTONRFRER— THERSARS.

» NRMIRIRERNEEMTOIBRFRZE —
TMIIERS ARSI,

s BNMRIKRET VNIRRT SARETLUH—F
BRI BT o
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[ R A

19364F, E&Zﬁlﬁﬂﬁ%i)\ﬁf\

Z[E7F 0 &K (Alan Mathison

Turlng) R SERZB GENABTF

REBMNIITEHNT) —X, ?LE

tmu%ﬁ—%ﬂ?}gﬁ_—éjﬂﬁ%/uo %K

RESABTER, Vlass

(1) =hgss, FE f:”\ii?_rﬁr%éi% ;

(2) —1MES, ®THRGENNF;

| (3) 134B;

Alan Turing (4) W&RE, BEHEIRDT
— IS4

(5) T P —HiTE

2022/5/25 SRERE AENEERE (13) - AR 16
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[ R

B3 —DrE, NWoa:

(1) HNEBHEZ/S;

(2) FEXNZE, QDEE A TG MUEE;
(3) NZITEROF. BRIAXA 5 6. XM+, MR
IBABL 1EW%‘BZ1J6? XAPIRAE PN LES AR N “B’IR”
IRV 22— SR ITERE, ARBHEN O ITERE. BR
N —TiTEIss mjuiﬁBEUSﬂBU*+%$D—/\i e s
BRBRIBYE '%ﬁdﬁ& X MR B e es, Bie EAT
CUTEE O EN O TR R A RATmﬁ7tﬂ@mF}j
NONTE R AE O BX I es KL, XRiEEZ2NBR

ey
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The Turing Machine

T|A|C G| C|T|C|G
[ 1

- A C G T
0 |HALT |HALT |HALT |HALT |HALT
1 |-<=0 |A=>1 [C=>1 |G=>2 |T=>1
2 |-<=0 |A=>1 |C<=3 |G=>2 |T=>1
3 T,=>,4
4 A=>1

Replaggs GC with TA g vz (13) -
|

it

NIk
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The Turing Machine

Replages GC with TA wwm yomsm (13) .
i

Gt

NIk
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The Turing Machine Q i *‘b

TIAICIA G C|T|C|G

[2)

0 |HALT HALT HALT HALT HALT

_’<=,O A7=>’1 C7<=,3 G,=>72 T7=>’1

T,=>4

Al WO|IDN

Replagas GC with TA g vosem (13) ¢ v
}_j]iéj‘



The Turing Machine

B 2 A

Replaggs GC with TA g wp v 13>+ s
]

Gt
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The Turing Machine Q i *‘b

TIAICIA G C|T|C|G

[3)

0 |HALT HALT HALT HALT HALT

_’<=,O A7=>’1 C7<=,3 G,=>72 T7=>’1

T,=>4

Al WO|IDN

Replagas GC with TA g vosem (13) ¢ v
}_j]iéj‘



The Turing Machine Q i *‘b

TIAICIA G C|T|C|G

[3)

0 |HALT HALT HALT HALT HALT

_’<=,O A7=>’1 C7<=,3 G,=>72 T7=>’1

T,=>4

Al WO|IDN

Replagas GC with TA g vosem (13) ¢ v
}_j]iéj‘



The Turing Machine Q i *‘b

TIAICIA| T C|T|C|G

[4)

0 |HALT HALT HALT HALT HALT

_’<=,O A7=>’1 C7<=,3 G,=>72 T7=>’1

T,=>4

Al WO|IDN

Replagas GC with TA g vosem (13) ¢ v
}_j]iéj‘



The Turing Machine

B 2 A

Replaggs GC with TA g wp v 13>+ s
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SRRV EZMNEY, 19454,
Ve, HHBIRTBEMITENL.

B 19504, BIRAKR TN (ITEVETSZNE ?)

gJgeM. 1951, MR NREERZTEER.
B FRANBENNESEINE (— P AN—6es) RBHE

T2RNAG, WRIESILY

B D, BY—ERE (WRE) ORNNNEERIE. #

BT SS5BME

B PMELRSK, MBSO ST ER T E RIS
IR FREEKVIEHARPT L

BB, 1R

HEIZM (The Turing test) , MBAIIE S ALEBERN

B 30%HY

=¥, A2 XBNlssRi@y M, F

2022/5/25 SR ISR (13) ¢ AR
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SOAR

B 19874, AR/RAER(J Laird) . BRI EHRT
— MBERBESIIS0AR, HEREIESIPSY0)AERSSIN
XTSI

B SOARFEState, Operator and ResultBY48TH, BIIAT
, BFNERCR, RIKERISSDAENEANRIER
ANTIBARESERT R, BASEFNESR. SOARE
—MBNART, TEEMMNESBE, XNAZRIAK

2R, XMARIESRE, BRE—T@REIS,
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SOARHY T{E#13E

B A SB( R IEERBSEE, ~ERNCD
g8 PR ETNAN, R TIERRIZEERRD N TH
o E—MERB1FMHERME, FAEMNEIFITIBE

TITIEIEIZEs, FIRTLei, REEEDEEIHITN
T, BHENZ. BNMREBRRNE, REBEKD
2NN DFOXT R,

B SOARPAIFIBE D FAMNNS, XL D BIBRE.
IASRE. E5MH8R. IBXENREBEHE—
JUStock®ED, ALY, FEDPEIIDNX 2O TED

| O Do
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SOART{EEHA

SOARIDIEKENIZEDP, KK LB — 1O RR-
TN =38,
L. DTN ES
BN FEPHNR
F5: NEDUEHRTEAN SEIPRE

BIBXRIBINEPNRNETRE;
7wl RENT, BEETT

2022/5/25 SRR AEERE (13) ¢ AR 32
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SOART{EEHA

2. RRME2

BN :

£
BN, |
7l :

FEPEIXNER
BARK, SO/,

T B SBRIING

IS B ISTRIEILR

3. MITHER
BN BRPADHHRIE S

£

2 X2

2022/5/25

EERESNMA
/|7k/l_1\ )ﬂ.Jj:E])ﬁl:ﬁ/bk/l_J\)]D/\J——t_EEj’
e — TEAME, ATBI.

NEREPHINR, HEE—TH
CPBYEZEXV R,
NI To

TSREPAS. BRI/ E—T#

FERTERESRSEIRTS.
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« TAE1IEMZ

— WE MR R K

— 1A A = o
— HEXN S

2022/5/25

« AT : BSoar 3 TNEIE

« IZERT: BFETNBIE

s FPINS—REEEE—TIBER
« SHMEFTHNRNARALLR
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ARG RIZEE

Declarative
Learning

2022/5/25

Declarative
Long-term Memory

Procedural

Long-term Memory

Procedural
Learning

=

UUﬂlb
"?:,-'mbﬂlu;
short-lerm Memory

T

‘ Perception

"y

B NFREEAE (13) -

Action

Selection

|

Action

R
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D8] PRIR 52

B Soar T BTNV ERIERE) I C
as =4z #

B IRG— PXFRREETE
WRE, BBLXTIERZE “BliTa0”
B OREW, BABE, SEULEHIN (Blaia]
AT EER)
BEWMZ, FE—FFMAMN, BHLEERFEZE
BUBIT MENER
SUEAE AERIERA (13D ¢ AR 36
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SOAR? 2%t

W 20099, REBIERKHISOARRGH
T R, BIBERICICARALE
HINAE, 7 FERUISOARI RS,
B 20184, RENDHMHEBBEERT
BYs @ A @ BRINR ARG HITK
o ZRINREAMU IXNAKISIEIGH
R, [alEScarlE, MUREANIE
ETF RN ARRFE R D
HINAE, DAREAIXUZRAE. #EIE.
SRR RFDS S IBICHI TR
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SOAR9 IEHE

. o . ™
Symbaolic Long-Term Memories
Procedural Semantic Episodic
N A & | A _/

L 1
Reinforcement || Chunking
Learming

F 3
Semantic
Learning

Episodic
Leaming

¥ Y
: Symbolic Working Memory T
- = E
B [*™ g
= 78
1

Percepiual STM

—=| Perceptunl LT Memaory

\ Mental Imagery ]-l—l-[

Action I

[
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2022/5/25

RIEHR
*MEEEASIWESFTE
RNSHIRNE @ T84T @ 287

(John RobertAnderson) , #
201618163818 T ZFEXRR
=B2 (National Academy of
Sciences) X, DAREZHMTIENE
BENBIBNIEHI RZFACT-R
(Adaptive Control of
Thought —Rational) i AR,
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ACTHELRY

e EFINW\BSKELEFK (J.A. Anderson) F1976

/__

FIROEARRNRG]

1ETNBYE

LA

B S ARENEFTIE R0
R, BARACTIREY [Anderson

1976], [REN “BLIVERNMEZER] (

adaptive control of thought) ” , Z&#%
W AZEARICIZIREL (HAM) S=ER RN
BRLAZSPMARIENZEIR

MBS E,

7, £

[ ]

SRR

2022/5/25

SE

— =z \\
2%/%\ O
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Predecessor

Theory versions

Implementations

2022/5/25

ACTRI A& RRidH=

HAMZ /R EX A8 # 2 (Anderson & Bower 1973)
ACT-E (Anderson, 1976)

ACT* (Anderson, 1978)

ACT-R (Anderson, 1993)

ACT-R 4.0 (Anderson & Lebiere, 1998)
ACT-R 5.0 (Anderson & Lebiere, 2001)
GRAPES (Sauers & Farrell, 1982)
PUPS (Anderson & Thompson, 1989)
ACT-R 2.0 (Lebiere & Kushmerick, 1993)

ACT-R 3.0 (Lebiere, 1995)

ACT-R 4.0 (Lebiere, 1998)

ACT-R/PM (Byrne, 1998)

ACT-R 5.0 (Lebiere, 2001)

Windows Environment
Macintosh Environment
ACT-R 6.0

B AENEEAE (13D AFIAR

@

(Bothell, 2001)
(Fincham, 2001)
(Bothell, 20047?7?)
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ACT-R RYZRGEL5H)

Intentional Module Declarative Module
(not identified) (Temporal/Hippocampus)
AN \! !/ X
Goal Buffer Retrieval Buffer

(DLPFC) (VLPFC)
o EX
% Léﬁ Matching I(Striatum)
e v
22| Selection (Pallidum)
e 2 =
=~ @, Execution (Thalamus)
re LW
Visual Buffer Manual Buffer
(Parietal) (Motor)
rava ~=
Visual Module Manual Module
(Occipital/etc) (Motor/Cerebellum)
R, /

AN /

Environment

2022/5/25 SRR AENEERE (13) ¢ AR



ACT-RHY L{E#N

(1) PEFNR: KT BIREPRANERNRFO KT AN FTaK
STAREIVERRIERNR ;

(2) M MRIR: RFACT-RUTIcB B AIRERERD
BV R ERIAIR F AR S FH ARSI RIR

(3) PATK¥: BXRBRAANRGHEERTSKEAE R E

l|I|n

ZARBEENERNUTSKYE, X—KERERS B
DJE ~.>|ﬁll\l;\o
2022/5/25 SRR AEIZERE (13) - IAEIAE 45
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ACT-REONM FH

ACT-REFHB. 3. BiEY. BRIESERITHEIRE
==
EH
INELO RS
INEEE ) YL R AR
3 ﬂ- e 378: 3
NI
KA
S
APLZEH Ry
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Brain Informatics 2009

20094, Brain
Informatics 2009
LR TR
A, LR
PEBNIBHIN K =2
SRS
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ACTREAREH

ACT-RPBVIERH D A M ENR SR S A EE BN AR

EFIEEE, LRRESRSA

)

: Using Neural Imaging

to Inform the Instruction of Mathematics

If the goal is to process a column
and there is no bottom digit,
Then write the top digit as the answer.

23523

If the goal is to process a column

and the top digit is not smaller than the bottom digit,
000517 Then write the difference between the digits as the answer.

If the goal is to process a column

and the top digit is smaller than the bottom digit,
Then add 10 to the top digit

and set as a subgoal to borrow from the column to the left.

2022/5/25 SRR AENEERE (13) .
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FNSE32 HH CLAR | ON4E HY

B NRSYEINEFZ B RAR—E2INFTREVAR
a2 —, 1CHTENIE T 5%t (Rensselaer Polytechnic
Institute) R (Ron Sun) 1AJY, TIBIAMNIZALA
AHEEICHIE R0, 84 SCLARION &4,
B ARIRBATEIR, BIIREIRGENTE, N3N
RRBIA, REFEZEENFERYIE. MINEFRIRT B
SETSRIERD, BT RITEB B ZmEaNSE MRt
, Rt ARRBIA, BEETRIEE. XM IN0
T AOPRADZRAE S T\ _EBYsRFURVELAOABDL, Rk 5
CLARION RBURFEAE,
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CLARION f=&E!YZ244

Action-centered
explicit representation

Action-centered
implicit representation

o

MNon-action-centerad
explicit representation

Mon-action-centerad
I]]l|!-|!-.'ll II.Z'|:!-t-..'\I_‘l'll.qlr.li.'II]

Goal setting

Filtenng
Selection
Regulation

SUBAE AR (13D AR

it
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CLARION #HEHIZ44

AT
WM 1T
WM 114 TAT A GS 11 H

o 2

WM N % JEC R i N a1 H b

SUBHE A (13D ¢ AR
ZiLJ
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CLARION [REZ#S

RERE=A1T

jg‘ﬁlﬁﬁ : ANHAT A
> LRIoiZBvix
= /EE WM 114
i . WM T4 ANTBAT A GS 1T M
> BVRIER OV I 2% ) 4%
H/ 5B
> INEBIT MRS

WM A% JECT B N =LIIEETS
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CLARIONTH E B}

B [IEINTERNIRN— D@l AR  INRFHEEMNNIBEREHEE
R BE MM S INT, EEEERN:

(1) BHRITE;

(2) SEFTALN

B —XNVE:

OEY: BEERAINTEZBENE, BEBILERSAHTXREUT AN

IRACERO,  DUFRENGRAI . IRE—~1TH

Q%5 (Specialization) : BERAMISHBIINVE, NBEIFHE

IEFTEULESHIN : MRS P BRI LELOLESHI,  FFAE R 28 o

NONIBIEBY AR AN ;

@2t (generalization) : BERMINTESHBIINE, NZH XL

ULECHI . MARIUMN LR P AEBRIXLEOTESAII, FAEIIUMZ P NOAZ

HBIFLI,
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CLARIONZIHFFR %

goal action

from MCS. ACS |

SENSory input

goal structure

goal

low—level primary drives

2022/5/25

high—level primary drives

to ACS. MCS

drive strengths

secondary drives

SUBHE A (13D ¢ AR
Zﬂ

to MCS
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Working
Memory

WM Action
Network

A

WM content

2022/5/25

CLARION T{ETE

A

WM action

Goal

Structure
External
action

GS action

External Action
Network

N

Sensory input

SRR AR (13) .

GS Action
Network

—<

Current goal

UNILE 56

i



WA R

® ik

® FRH]
® SOARARZ;
® ACT-Ri&=HU
® CLARION &%
o |\&E & A

® LIDARZ:
® CAM/ZHY

M=

T



et S

2022/5/25

B 19854, BREFE (M. Minsky) FHRR S
KHNEfrE» —Po @ELK%DT

S VRN T NP 8,
B BRHTEEL: VBB BTFSIMESRE-

_l

SEHEETTORUERD, MHRE
ﬁ%ﬁﬁ%ﬂtﬁ‘ﬁmﬁaﬁ%mm

l I

iR (agent) B/ NRMEESARN; BT FEIKX
(agent) ANEHEENESIMES, ]
HRBINE; BFER (agent) MK E,
1S EIE B,
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World A

LEHRS

World A+B [+

Mind,; A+B

Mind

Mind

Mind

2022/5/25

Client

World B

Mind

Mind

Mind

SUEHE R (13D o AR
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MESEFLEHRILARS

Mind

Perceive state

Select action

Body
State

Take action

h

q

Internet

World

State

New state

Ciaran O’Leary. Technology for automated

assessment: The World-Wide-Mind. Dublin
Institute of Technology, 22nd May 2003
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