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Abstract: In 1943, Warren McCulloch and Walter Pitts published a paper titled “A logical calculus of the ideas immanent
in nervous activity”, which demonstrated that the functioning of neural networks could be described using logical calcu-
lus. This expanded the field of computational neuroscience and laid the foundation for the development of artificial neural
networks. On the occasion of the 80th anniversary of the publication of the M-P paper, the intellectual origins of the M-P
theory was explored, taking into account the historical context and the authors’ career trajectories. With the help of ex-
amples from the original paper, the basic principles of the M-P model were outlined, and its advantages and limitations
were summarized. Furthermore, the impact of the M-P theory on the development of information science was discussed,
focusing on the authors’ contributions to cybernetics, including their work on circular causality and feedback mecha-
nisms, which provided a foundation for the development of modern artificial intelligence technologies such as parallel in-
telligence and large-scale models.
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FURTE 1986 4F HFT H2 HH A2 M 28 ) S ) A% 3% (BP)
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HMMRMERETHE, 755 Pits EAEABIHER
W, [ERETMPI. B4 H T Mc-
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McCulloch 4 T~ 1898 4F, 44 R 5% [ UF
RZE, BOEA A FARR] . ETS ph 2 A 3
2 UK #0993 22 A A TE] - McCulloch 146 2% F
RIEEME RGP R TR RO, B “ B k-0
7 (body-mind) [Fl@, X724 &)L FEH
(R4 . McCulloch 2t 7 “H5#f )51 (psychon)
FIMES, R T E SRR T, McCulloch A
TG R RO R EATTR . R TESm
fFRERmEAR GRE), I H AW EA FR
JR -2 T4 HR PR SR 56 3R N A 3k

19274, McCulloch {fFEE A 12207 (MD),
Fragtpa L AN E M . BEE I —5, McCulloch
ML) —FKIERE L2, FHURRTAPE R 48 1 P 2R ]
% (closed loop) 724 1 2. McCulloch 4 i 1A
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N, NBIELeR (B0 rIBEHER ,
A] e HHAP R FHIIA Rl B ) . P R 4 PR3 [
& 1) Tl e AL 1 B9 MeCulloch HR A= I8 H 4 4
IRVE I I

H 1928 4E#Z, McCulloch 7 B 7 >4 A 1175 2 i
TAE. fEIXHAR], McCulloch 28 5], & MHZ 0
HARA PR Tufh i 1 “2F 84 J8” (all-or-none)
HUBK S 5, AT REXT ST pr 4 th RS A R 15 T
P22 70 2 1B 38 Bk A 5 SEIILIR % Ay B4 )
FHEAERL, 0 35 K 4 5L 1Y) i R 4 4 3 75
H.o WHtZUL, McCulloch A\ N KN A2 3% 18 12 45 75
7T TARRY, RS E SR A RE . H A
S8 YERE

19344, McCulloch #E N HEE K2 28 A B 27
SEER R, FRBEE A M4 AR FE %2 5K Johannes Dusser
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entscheidungsproblem) . & SCHF 5T HOAZ Lo il 51 S
H 82 K A /K ARE (David Hilbert) 2 H 1 ) 5 1)
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A DL E W e B SR B ) R vy ) e (R’
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RS TC ) ARG AR R R . —
A TCR IR AN — A& ik 8], di
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(2) —PMMATTHEK (fire), REFZMEH
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AT RE A N K AR AR CRf R T R 2% 1) 2
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AN, kP AR S EE . BRI R R EARBOR,
kA S E . KBk, McCulloch I\ A% F A FE
PR VR AN H BR ks e il SRAT T (I A 2
FAE Z . McCulloch H A A I [A] ] DL B AL
R A fih 22 T AE A I TR 22 [RS8, AR AR 5 4T
7 BAE — NI TA) A 58 BN S N B tH AR IR R
HFIXAME B, McCulloch # Pitts 4 FH B 55 i B %
153 (temporal propositional expression, TPE) ¥
PR I 2y H T AL, ETIAG A T k22 I 28 A5
R S A

FAFBRE L TESIRES, F5%EK
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E® 3CH, McCulloch A Pitts K A T Carnap
GE R EIEE) PR TR R, IFET Russell
A Whitehead ] (22 R HE) — B g & M55 3k
TTy#R. &3 RAg— ML RRE, XLz
TE BE AT 5 OO SV, 454 RIY)F
For R E R eSS . Bk, ARI5% M-P i3
RS AR A5 AT T (R D,
T3 1 — 20 % M-P AR Y (1) FE A S B AT 404

®1 BOM-PRIFSESEMEEFESNERER

P
wEE R B T i

~ - negation not ek

. A conjunction and ]

v v disjunction or BTEL 5L
- - implication if ---then-** HE
= = equivalence ifand only if 24y

E 3 A7 e

S / backwards in time / [P AEbE

i O 14}y Rk

EM-P3CH, EHREREREMAH <7, m
BAEE S RN “N. s, MPIRSCRA T (B Js
1) —FrhRUE KT R R, BTHA
FIECER) 7 RoRAFBZHyRETE, HlnsE—%
M« kg, BT T b, SR L
grbE, DAUREHE. B S ibiE WA, %
B SR HEIRERA R 7, mIEHR AN
TSR] 2 R B0 X 23 AN R X465 (il ()
[1{} KEmw. SEIEEDINGINBERIER, Fow
WATURB LR, BIS[N()]=N(t-1),
F T B 7 i R
23 FTIFMLE

M-P 1 S A1 22 [0 28 A Y B F) 9 25 5 D IS
o — AR A EEE I TCIA M4 (nets with-
outcircles), 53— MEAFRAL (nets with circles) .
ATLVES], X BEAHIARE SER 1936 418 30 H 4
i CE R A IR TE— 2, B circle-free F
circular computing machine.

M-P 18 3CH Je /i R A T [ ) X 2% . M-
Culloch A Pitts BE T 1 — R INFLA IR RN 2% 254,
3 s CRIESCH I 1a~d), XN 12 4R IE

HEPmEl (5. il @O, BE d3F) SFEAR
Bl EIREE RIS T M E, TSI E
SR 2% ] T RIB R R HIZ TR . IXEIA
90 2% S5 A X T 07 TSR (2 AR T T L

w)<%\g$_ ®)

N0 = N,(t=1)

<t
© F @

N,(H) =N, (t-1) AN(t-1)
I3 AT R 4 S5 5 00 I8 1) i i 4 2k

9

NJ(#) = N,(t=1)V N(t-1)

Y

N,(1) = N,(t=-1) A[~N,(1-1)]

M-P J5 ST B 1-e & — N H R 4 ELRRBR 1)
7, W45 4 fTzs . McCulloch 1 Pitts
ST A8 3 B M-P A 45 KX 4% T DL AR R A R PR e
PG Nk I B2 fd Bz B 5 L 20 R TR
NG FE A s 1T 2 oK B s e fd i ieE, A
SR A UK TR

K4 wrUARE LR I M 2% 45

X NP 4 2R 2% RS 1-e), SR SC Y
BRIk ur
N;(¢):=:N\(t=1).v.Ny(t=3)~N,(t-2) (1)
N,(t).=.Ny(t=2).N,(t-1) 2)
R LR, HIESER <7 S0, D
AT ERRR A
Ny (O=N, t=Dv {N, (=3 [-N, (-2)]} 3D
N,()=N,(t-2)AN, (-1 (4)
B4, $HZT0 12 43 5l 2 Bz om0
PR TG, PR TE 3 A4 2 ) A2 BRI B 42 70 o
UK BT I B B BRI, AN, () B, BPEGERIR
BA BN ORI — IR ARG LRI 1R, U2
TG 3R AR A, NIRRT KR
FREE el BRI, W N, () i, W4T 2 AL
RFIK, REMETTSBRABMEIR4, AR
PURMZIC3, PR A



52 W ZBEGE: McCulloch-Pitts N THIZE G 80 Al F 20 & AR, k5 X + 139 -

P 4 A5 N BT 7 Dl i R 48 7 &5 1y b 50 (R BIAR b
ZMRRIEA, TTUE W, )5S A
3F: MAIL1I M2 ZREANE, EI0aRl bR
&, MAan3MagmtE. 5 ResNet KL, W%
ERAEEZE AT BEI3).

24 BIFMLE

M L R AEE A R, IR IB R
(RERHEED AFEH . 48 McCulloch H1 Pitts f#) 73
B, Bk S 55 75 30 2% B A4 [ (reverberat-
ing), BHE I A ) 75 BEAR A T 5T i
Y, Pitts SEASHIRE B HINE, £ Ch 41
IR H T fR 7. XETER N T 4 1 I
i, FHRIESG AR LAY, A@HE BRI
AR NIRZ Pitts [ AR R 15,

BHFFEENL, ENEERME RG],
VEZ# M-P M 28 15 & R LR R ALK, N M-P
RUONE R AT R AR R T M A 2 R TH 1
B
25 M-PRNHIRLE

TEW LSR5, VB I R IC R I A L1
BT M-P AN ER R . RRXREAEZA
SRR CAAS [F) T AR I R 3G A . RIS OG
RETHAER: FHIPREMIB I 2 (7] 5K
RN 5E o fEM-PREER AN & oo #R 2
AT (WUE TR BIHEM, MEmgm
BARTE 08 ST S AR AN . Kk, M-P
PR IR 28 SR FR—ANRIR I R, HFHAA R
FANTEE R . k2, At —IREs, TLL
W M-P R B S SR ES, (ERBE AN ST
IRE AR T (causal, BPS3CY AR HIHT
FPIRAS) o IX — T TH A& R 9 M-P 32§ A7 7 A B
B (BB, RS EAME— M 5 —
Ty TR P2 I 2 PR CEDE 3, A3 A BT R AE
AWM. X — 4510 Ul B M-P Y B8 7 (A PR
VEF AN NIX 5 N ZRAE 2 8 A () - A kN RE J1
PRPER—3m, JEHAABSE A KRG F17E.
PEFE— 5 T, X — 458 0T DL RS 15 12 7 Al

o HR 2RI T R A 7R o
Ak, McCulloch 1 Pitts $8 H, A= 1 3 ik
T RS XG5 Bl N R 2 G s)

28] B 2 AR s B LN X R 2 . X R A B
FIRAT A2 ERFRS. SREMER TR 8.
McCulloch 1 Pitts 7% 1947 4E (1850, i —2 R

NHIFFE T 1& 2 22 G A8 W 5 AR 5 2% v g /R FE AL
B, HHAEH “fixB” (negative feedback) 1X—
ARAE KA R X AL« McCulloch X495 24 45 44
RRAR BHLHE] L E MR R, 1E 1946 4F
FF UG g PR #2118 221 (Macy Conferences on Cy-
bernetics) ] /8 43 2] 1 7o AR, AR
% McCulloch F fiff 7t A\t 28 A 3 25 3] 4% 1] 18 1Y
AR,

3 M-PHEERFEFM

M-PIR KRG, FHEA M A B 5
S P OE . G MU 2 A TR 22 51 13 3 R M-P
BAGE T ik, X THRAME RGN TR A
Wi B =2LEs 2 RS BR800, M-P B b
3] 7 HA, McCulloch 1F e a2 il 6 23801
Ji&, N M-P B HHET R T OCEER] .

1%« ¥k 2 (John von Neumann) 1 M-P %%
B R R A B EARHE T BTN LAR RS B
i, BOE TR ENLRFEE R R ERCE R A
(Alonzo Church) [1)2#4E 783 (Stephen Cole Kleene)
RNBEIT T M-P RS A IR 2%, G 1 3 )5
i (recursion theory) X —#(HZH 7L, KIE
AR EsIHL (finite automata) ¥ig, NSt
SR T oTmk.

445 (Norbert Wiener) X} McCulloch # Pitts
RIEE WA SE R Z) . 1943 48, Pitts 7E4F K Lettvin ff]
T RBIRAA B T2 BE (MIT) T WL 48 3 4 1)
B YED. YR ILE, Pitts S4EQN0HE 1 8 7 €
PEPER, 25538 B NIRZIMEIR . BEJS, Pitts >k
B, ELEGN TR N R T AR, 19504
AIJE, TE4ENTB S, MIT s =4
$5Z Jerome Wiesner i 3/, | — S P 28 A2 #2258 XA AR
M1\, McCulloch. Pitts. Lettvin 25 2 1 BA 5 7
WKL, 19524F, B HINHEZ W], 4Eg8s
McCulloch 2% Z& %4, McCulloch [ 1 BA A% 51 tH A
RIABITYEGN, R ARA A2 bR Pitts 52 3 T
ERB4T
3.1 MacySil

Macy 2313072 1941 442 1960 F=AE AL A —
RO W SEFR, I 4 22 (Josiah Macy Jr.
Foundation) #tHjj, & 7E(EHE 2 5 Fl 2 18] (158 X it
Ho Macy W ER 2, BEMEARTES. &
Yo, ERREEAUE, 1942847 7 160 2. Macy
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SVOEATER B B, S S IR REAT AT
F, IR E 7 SR . M T K R IR
HAL AT Ho, A 1946 4F 21 1953 4F,  Hi Mc-
Culloch fE R EFEHLR 710 R, EHF BN
“HTaEHie i, BRI N R B YR AL
P BEE B .

B PRS2 T 1946 3 2817, =
WAHAFRA A2 R G BIEEA PR R R st HL
ffill 7 (Circular Causal and Feedback Mechanism in
Biological and Social Systems) . Z £ ) 243 5k
B PEse, AR L% NEKF, e
FEENUR, HPOFELEIRE . g, FRESR
RN AR 5K

EHBIER 2, HT2VOEARE O THH
SR ARG Z 10D, K EB&A B E MY, §
S TE IS WA R SR, HBERAET
AEART S IE SR o (ERR B B ) 7 5 [ 928 il 1 22 3 4
IR (Heinz von Foerster) [A11Z,, Bl 5 K<L
FE B CREBELEYN 1948 47 IR 4 803 1
(FEfe) 2.

TE 1949 28T 128 6 IR WOHIIE], BFE AR
5 Foerster [ 22 ZE Sl 22421 F “Cybernetics”
—IAARE R ITUK ) 2 & FR . Foerster [ 4
WHERA, I HB AR NS BRIt —, 5
N2 5K (Margaret Mead) @+ —F, AN
fITE T T )5 5 k& Wk SCEE “Cybemetics: Circular
Causal and Feedback Mechanism in Biological and So-
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VB SCAR R ) v A0 ) B ST R o
3.2 EEER

McCulloch M2 A AT 46 R VE 42 2R G K7
EEE, e — AR RE S I TAENL
1939 4 #118 3C ', McCulloch A Dusser de Barenne
T I S0 R AR SRR 7 JE R e o 2 [R) A7 AE A 22 T ]
o 1943 F A M-PRICH, McCulloch K H 12 4
WG H TR R RS, (H2 W RmmElE
IR R 2 R (circular causality) 47542 A $EAT )
e
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w3 N HEYMHEBR) (Behavior, purpose
and teleology) "' {EF BT T H LS,
B HAR RS BAn B AT . A
WA, BETBRRKREAE ST EA 2 LL5E

R AR AAT NI, BT AL
BEIE RN KRR, R EEEIE AL
AT NI “ R A E bR T AR AR
W HERRE R WA R T IR, AATE R
RSO B A% (IR SR AR o ARATT 5 T K A LA
PER— BRI EENE, ARSI A
A 2R HAT N . I8 I I N R 5 ] A )
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19474, McCulloch #1 Pitts A K % 55— R 163
{How we know universals: the perception of auditory and
visual forms) ™, HF 7t A & Wr 5 A0 RL S G S
(universals) JE&ETHLAE] . ABATRIL, M RGE S
FERLA O AT EUR O 2 R B IRIE AL B . SR
M, 1% ZR G AR 22 IR 28 355 73 5 AN 2 ] B o] HR 35 JUL
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G PLE RGAE AW “ Reit” kg B
O FIFRLEF o0 2 A R & . McCulloch BiRE], X
IER—MERER RS, ‘G BBSE—MA
Pk bt A7 AE (Y EE L], X LG 1943 FE M-P iR
LR KTHAEPERRNRE
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AN . M HI 4 FR “Circular Causal and Feed-
back Mechanism in Biological and Social Systems”
ATEH, A2 RSB B R S )
M2 & g0 vh A7 A AL, 2 EER R

1964 F, £ [H %184 (American Society
for Cybernetics, ASC) fEHREHURE X 37, 7
TR B A 8 X — B e B AU R K B, Me-
Culloch i N % — £ ASC EJF -

A8 A TR SRR S A AL o) 2 428 o A8 10 % 0 AR
KIsgt Vgt oR. HhEs5 () 2EAEE
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Yo Bbs, BRSNS FESUSC BIEEN, 2
W — R P Sy R . Hodh RO AR DL 2
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A J5t b RAE RTINS 2 (8] 5715 5 B A ]
B, A URBURIE R, A R A BT A

NEAEZMMTE. 73— 05, KiE S BRI T AK
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REFIBT AR A IR Z Ja 7R
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