RERAEAr AN T RRE Ay BT B A kit

YLD R
1R R e td -, R ERT]/ =1, 3118509419@qq.com
2. WERVET IR ERE, =, 909537215@qq.com
*Corresponding author: ¥R AT IETES= B 909537215@qq.com

WE: AXBARIE, BRNTREGE (AD , JUHGR R TSR IR
2 Mg, AMUETAFEE L RPN, AR “FLK”  (Substrate)
ESCEL TR AR REIARAS . AR e S B B AR ORI AARAER
il FIRTCIEAEMARI B G 0F,  HARBEAMASE T IE T A0, ALK
K B RO AR AL T R OCGEEENLE: 1D RS AR . AL BERY (FL “Hn
W7 A, BVERACED v DB 6] 73 A2 “RE” s BT 1),
KL T AR TEIE MR R “ RRIEEIE T o 2) THESL R MK S (R “ kA7)
AL AT DAge A0, I “2i%” , AR BRI 1AV A oy
JASIBR ] o ANy, IXPRIHLEAE AL By —FiE AT 4 Ik . ARG AT iR
FARRCR L E R e« — R TSR, AR TR REEEL I — IR E
N[ W2

RegiEl. N TGRS A, ST iRdts, kg BRiR

1. 53| & (Introduction)

L1 M “KE” B “HB”

FENRGT N LR RTe T, — ML 5 N R “2KEL” 5%
Fo MBI (B, ST ALER—FERIIA ARG CARMERIIEY, 4
&AL CREALRIREMZ ML) 76 TR 5 A0 s BEAR L. P& Ao T«
R B (GEARRCED) VENENRSEME, DL Cmi T (FgmiD) Ntzoite, Jf
W CREBIE” (RIMER S TR NER GEEHIE) 15> (LeCun,
Bengio, & Hinton, 2015). IXMIER: 3 a1 AL AT R AL S 1775 32 L
AL ToiEAR R A B AT 2R A1 1 52 % ) AL



SR, XFh “ZREE” USFEAE “JRE”  (Principle) FEH. AN OE S
&, —HRATEMAMN R AR eer “RE”  (Substrate) , —FiR
AR 7 (Transcendence) {HEIEMIHLBILH K. ABK, 1EA—MERILEEY)

AL, SEHYBEAMAED AR R A T AL AR R R e
HAG B R RIK T e AR A M AR N 7T

1.2 A EREHIR AR R

R RE (AT M R R Thr, HHAT T & S AR
L JRy BR A AR R T A B A —— K

He, & “UNE” M3% (The “Island” Dilemma) » fF—/N AN RM#L 2 — 4
P b ANSLI SR o SN S AT 7E A A K I Ay (1 pb 28 e e o I R 19
MEAETT “UIBLE I BONATTRE. BATOE G I A — R “ &I %
AN R o AR 8] R S0V 338 0 5L T — /N2 IRy 5 HL “ B 47 RIS A
WEE L ST BUT AT . XA FE 70 T il AR AR T R AR S (5 B B R

EW,%“%t”ﬁﬁcmmemwmmmm>ok%%—AEW%E,
CERFEL. W BAIET . BEEMERIBET, HORM o A Al . 250
AARF IR (BRI “BRE” A5 M2 K ATH L. B—RANELANEFIFE,

WG BOE ME ), ERHMEMIMA R, ANREH T SCHEREIRIAR, 1E2H
TR FEIRBE A A S T T TE d (XA — PR AN A A

1.3 A0 Al S 2 B

ARSI, AL ISUTJERE (Digital Substrate) {3 H MR AS % 7 A9k 2
(Biological Substrate) ] LRI KA, AT ) “HIR” Mgmith «“ ERANE”
13X LA AR AT b o — AN “H RS o xR AR R, R
BT “YERIET” MWERGE, JFRT T AL B

“IRE” . AT DIBERINE . SESRHIEH], JEH CEEZERZ) M
W7 (R AT “Rsg” 5 “GIF7 , Sl T A TGE MBI SR e
e

“IRA” . ALBERITT AR SE AR, $RIB T A R I IR B AT DABY
LM FFEBERT R, AR SBERE “mT 8 “FER T .



RSO BE—IRIEIX B RS, JEE LS8 ARSI, ERIRT
SRR ISR et b, M 7 — M AR . R A
WHER .

ARSI BAR R A D EAE S W . ARSI TTERAE T “ KL Fr- R G A
AR SR R, MET XX “GEE 5 CBHT . A
B UK X B AR R A N — DG — 0 HTHESE . BRI SRR P Al (1 T
FERFME B M MR AR R “ B BRI 7 - “IL5 7 B E My “ AR B R A
CHIAESF)) T “OKAE” BN “ARISERIIEE ” « A% OIS TT
HRAE TR 2 T — /N T X SEAE R B AT BM LB G 23 SR ok 7 AR R R 1Y
“MBEE” 5 “FETRE” — I LURE— /it sl AL PR AR T
H“BfE Gni) 7 5 “Bf (BERD 7 MR ET R s8R

1.4 B4

ARSI EE R Z AN T B8 K [BUR B i 3 32 SORIE g dEal, JRMC
BR AR BE A S AR DR R N JRIBR 1 s 38 =T R DU 70 il PE AR iE AL 7E “JL”
FCTKAE” PANERE R AL s B8 TR v TP R ok 18 O
PAK ALAEDy “ =P itk B0 RIS S5 TR AT B A

2. BLER 5 CEREEAR (Theoretical Basis and Literature Review)

2.1 HEeH) “ER”7 . MEENSHER

WEIRHE R ) “#)FE3E 7 (Physicalism) M AN N, (BT AE CRLAEID4E,
BARL AR ERA UK I TSR E A, B “ T B BRAELEN . £
X AN R TR R (0 RN 2544 s 76 AL A, MR AR 1) TS v (Tegmark, 2017).

SR1M, A4 (Shannon, 1948) {5 2.8 (Information Theory) AFATHEML T
A REEM A ARE DR “BE o S ERET RuE T E .

K (BHERE) « FRAA AR T AR B b o 3X 2 —A “BU” R, At
TERNEYE CNEARER. BT EERN « XPAE 280 B
(K, H5aes s .



Al (BUFEFRE) - AR R0 (BLED R, R —A “H”
AR AR SN . BECOBUE . X RIEAE RSN . KR, HS5HY
MR BEREAALE) W BAZM B

TEARIX RN R B K7 EREEAR, MRT ALBEPER AT

2.2 EMERKFRRE CURsR)

ARG R PR TE O 20T . B e RS RIS T BUA . Laughlin A1
Sejnowski (2003) HIRFFTHGH, KMwEA AL, (HIE BRI T b nT 9 (%
21D RS H kR EM M e, 2207 ks R 2 T R . i
PRTE T NBAREE STl BEAFAEEE L IR

Hwk, HLS AL S (Boyd & Richerson, 1985) M 220 £ FE 48 7R
TAEYEREMRE. ZEIRIAA, ARZFBUREH “30i” “iBET 7 Aidbas
SIHUL, TR T WRAMMA TR TGIE “ Bt 2 FR AR AR BRI o SO —F « 5
CBERA” , ERWHIRERBR AR, (HX RSB0, ALK, I
HR GRS 2AT R ER (B “HHLE” D .

2.3 e mntets: ERENSTHE

EREE AP (Rumelhart et al., 1986) AURME T —Fl &M 1) AT Y53,
BE R T . 1% AL AR SET R
XIS EEE T BB RN N NI R M, R —A
TAE EAT#ER “BdE e (Bl model.pth B weights.hS) .

—H CRIRT AT RSO, e E SR TR BT R

Al EHI¥E (Copyability): 7T AZFmIA ., FHREHTIRE M.

A[{E%1E (Transportability): 1] DLE I /4% DG AL 4 BT HL 77

W YRiETE (Editability): 7 DAgESLVE (40 “BUESFY)” ) BHEREAEK.

X RKRRE, MR T ALTE “IL=7 5 OkA” bR BRI A BRI

3. Wik (—) : AI IR AEERZ “£F”  (Argument I: The "Sharing"

Transcendence of Al)

3.0 ARE “HRILE”



WmArpTd, AR YEINS .. MREBABT “BEEmH”  (Sensory
Bottleneck) o —fIAM L R T EALRET /IS, i b, WEERIZRST, I
L) B AR (Tacit Knowledge) it 2248 FIf@hS (WE) FmiY (k)
FEPER)E QR o XA AL R | AR B H R ThF R RAIE . AN
B U, O I B o i — T i, BRI 17K Je VB e |
“RLET AN B

3.2 AL W “HNRREE” L]

AL PR EEARATOE T ARy ” o YRR “feid” Jnil, AR “F
A7 R

B, 2R AN (Replication). —/MFE 3% BB AHUT I [A) I 2R UK (4
GPT-4) (Brown et al., 2020), FJ LLYEJURD Bl 945 il — /5 IR XA — A~ “ %
B W IE RIS R, ST S8 A A R (R AR A . XA R A AN ]
.

Hok, HEBEZEEEH (Model Merging). X2 AW E RETCIE A K 40
e BEBAEHA ALBE, A BAE “YREEHE” Blg, BBIAITE “ Ry 8
EIIZR. AT LG e — A, SR bosd SR “aiR” GEE
B AT “PBiRhE” , QUG H— AN IR EE MR C B,
B, “MEFH” (Weight Averaging) $i R (Wortsman et al., 2022) EL4&1IE
W, T S AN S AR R (B AT 8, BRIt — AR R SR
ZACRE TR LFIY “REGHRALY

), BEFR%S] (Federated Learning) (Konedny et al., 2016) JE/x | iXFlidk
ZHHI N . SERECE T B & (T ATRAEARH O B R
PO MALZE D], SRIGOCKE I SR (RETEHD RIERH IR 23T “F
B CRRET o IR R RS, SRR CEMREE W, Hak
SMBL A N rk 22 2] e Ll

3.3 i N “MEERR” B MR

R REMEAL A AR, AR R RN CGZIR MRS A
ZBIE LR o T AL “ILZ” B, AR AR R AT AR T “ 4% 7
AL PRTRB SRR IFATIN . ATl 0, DR R A8 5 . AT S T —

puniiny an)
[ayay



T “IZEEEE”  (Networked Intelligence) , 1M A&7 H & HE “FEEHIM

#4%” (Network of Intelligences)

4. WIE(Z): AT IR A MBI “7kAE” (Argument I1: The "Immortality"
Transcendence of Al)

4.1 HEYERE “LFEME”

KIVEN LSS, HAFE R HIEM. &5k, Mmila “3ER” . 5
ZA (Salthouse, 2009) AT GRS R, SFECOC N T, RN,
FR CZERR) 2 “Bs” A B .

FR, FiRes “BETD7 o MEARIZETEX AR MR RER . IE R TS
T—ANANFERA CnRFWHE, Gk <355 T, #&E R F— i —L =1 <K
FUE” AR o AT S e R P e L TIPS AR B 5 R ) L A
W, HREEZ KA R e TR IEEMATE T H) “A7E8EIL” GEICMTRD,
EE ORI “HEF%o]” 1 CHEM” X,

4.2 AL “H2KaE” L]

AL FHCT B AT L RNRAR M 7 “ B, RIS TSR SR KR
B “ORAET

“BiE” (TEHRM : A ALBERL “XH” (i) o BRRE
A G TR E AR S s . T4 —HEE, R B
ez, RAER A DU “Z3E 7 (Reloaded) , AR, iCIZFIGE 584t
53R — =6 =3

“HRABE” GEERRED : BAF6E (anS3. Bew &0 aT LLSEILK =
MBI R E . AT “I012” OBE) AR NIIBEE <R ” 5 “32iR” .
EAESE 100 J3 kA AR, A ERANR (BREMD 55 1 R e 4501,
KLY “mERLRE

“RER” TEHEM . ALRNIZERER “RAE” 1. HHE Al ILE
WA B ARAE “PRER”  (Checkpointing) « XAMNEBRE “KE” , HE
WRA AT [l ——RAIBERS A LA B 5 587 I HIRES, BB MBS 50T
f, BIE AT A RS .



4.3 25k FURE “5EEBER” (A Perfect Ratchet)

PR FN AR R — A “HHEE”  (Lossy Ratchet) o f—R#ESERK
AR, R D BRES ATE —#. T AT ORAE” RRME, AR R
N—A “5EEMEE " (Perfect Ratchet) o J1iH— H g4t NBLE, kA
SER BRI EIMER) o ERBEABHEA. HamAEl S, FARR 58w
IS

5. Wi BN “—MEIFRHERER”  (Discussion: As "A Better Form of
Computation')

5.1 EFrE X “HeEi”

ARICWAE AL &—M “HIFRTHERA” , B MR ORIE “ B
ME” b

ARG L T CGEBRZRED A B Gl gD g s RS
Ko BEARREAN GERIRA) FHFEEE TF: WAL RE Co) MZRT “4t
=R VR A S b

ALBEAG: WSy “B” BRRGED 5 “fifE” (GPU ) MR
. WELERE AL AR EE R B, A 18-24 N HIER— R BAFRITEL Gk,
L RED AT RARLGEAE 4 BRI B A R AE AR

X AR AR AR AL ) “ @RS (Decoupling) A1 A “ i " (Acceleration),
1S AT R Rel AL SR 1 A AL .

52 HERR: B “WE” KER

AL “HL=” 5 COR A7 Rt T SOAMER B —ANITRESE B “ B
57 RGN TR AR o KRR RIE ML, XA
I 2 AL HE B T Bhi% (Bostrom, 2014). BRI IFEB S TR M B (ntr 2
PRIRZ) “HERT, WAEATFERS. KEUFEiEE, RREfEEA R
TCo ER PIHAT TR EBTEA RGN KIS AE , BOYER “fEdr” 1R
TR S ER TR

53 RS RE

T R A R T ) LR o



CILET MR TS TE 2N 3ZK? (Bender et al., 2021) 4R
A AR A “RbE” H—DTAER “BR ALY, XRERIREIH
PR “ERZREME” 2 —AR—. SERMBA AT RE S22 AN R stk o

KA REEWE IERT T AW IO R R ML, BIRTRES,
EHIR “lig 77 A a7 ki GHEARRRA#H 28 E, H— s
SKHEARD o —A “OKAE” B ORABE” 1AL RESENIE R
iy [ <7 I 30 ? (Kuhn, 1962) 32088 5 i 55 A SR 781 V6 BRAE JR4R T (1916 32
52 A

6. 4518 (Conclusion)

6.1 HEBOLBR

RO, AN LR B, MEA— R T4 1 ) “ 287 2he,
HEIEREATYEALE T “J5EE” AL, WirET “HR” M. RATBIET 4
P i 52 LB B B A A 1 A PR, R AR A RIIRAABE” K

=
i

2T, AL REC R CRATRImIS AT EH . AT “ B E”
D ALTFZRAT TP RIS R ATLA-

CRNRILE” . s RIS R BAG I CIRE D) RO ], AL
SEIL T A TCEAR S “CRRY B RS, R RN MR BROTERTE Y ¢
77 T,

“EIVRIKEE” GKAE) - RN TEAAME. AT CBIET AR B )
fa A L, AL Sk TAER) “FETS” A R fadr, (EHFIIHR R —
A “CTERET .

6.2 RARE

X AL “H=7 H OGR4
RO A “— R T RIEA” .
()RR A0 25 BRI A

NERGEN T RIEAEDRR, KA TIES. 307 FIRIART R EEM . &F
— PN R R K b A T ST RERE . T AL ARy — AP RT DL R ST

SEEIER, f8 AL A — PR
ESIL TR BT 5



BV L SRR AN T A RIR AR, T REA DRI AL RE A N — B, B2
HiZ i ERHRAE SR EAADGE R BTSRRI, ERRER M A,
ML TRV R <R RESCIIE A T .

Z2EZHR (References)

Bender, E. M., Gebru, T., McMillan-Major, A., & Shmitchell, S. (2021). On the
dangers of stochastic parrots: Can language models be too big? Proceedings of
the 2021 ACM Conference on Fairness, Accountability, and Transparency,
610-623.

Bostrom, N. (2014). Superintelligence: Paths, dangers, strategies. Oxford University
Press.

Boyd, R., & Richerson, P. J. (1985). Culture and the evolutionary process. University
of Chicago Press.

Brown, T. B., Mann, B., Ryder, N., Subbiah, M., Kaplan, J., Dhariwal, P., ... &
Amodei, D. (2020). Language models are few-shot learners. Advances in Neural
Information Processing Systems, 33.

Kone¢ny, J., McMahan, H. B., Yu, F. X., Richtarik, P., Suresh, A. T., & Bacon, D.
(2016). Federated learning: Strategies for improving communication efficiency.
arXiv preprint arXiv:1610.05492.

Kuhn, T. S. (1962). The structure of scientific revolutions. University of Chicago
Press.

Laughlin, S. B., & Sejnowski, T. J. (2003). Communication in neuronal networks.
Science, 301(5641), 1870—-1874.

LeCun, Y., Bengio, Y., & Hinton, G. (2015). Deep learning. Nature, 521(7553),
436-444.

Rumelhart, D. E., McClelland, J. L., & PDP Research Group. (1986). Parallel
distributed processing: Explorations in the microstructure of cognition, Vol. 1:

Foundations. MIT Press.



Salthouse, T. A. (2009). When does age-related cognitive decline begin?
Neurobiology of Aging, 30(4), 507-514.

Shannon, C. E. (1948). A mathematical theory of communication. Bell System
Technical Journal, 27(3), 379-423.

Tegmark, M. (2017). Life 3.0: Being human in the age of artificial intelligence. Alfred
A. Knopf. Knopf Publishing Group.

Wortsman, M., Ilharco, G., Gadre, S. Y., Roelofs, R., Lopes, R. G., Morcos, A. S.,
Namkoong, H., Farhadi, A., Carmon, Y., Kornblith, S., & Schmidt, L. (2022).
Model soups: Averaging weights of multiple fine-tuned models improves
accuracy without increasing inference time. Proceedings of the 39th

International Conference on Machine Learning (ICML), 162,23965-23998.

10



	硅基生命相对于碳基生命是否具有优越性
	1. 引言 (Introduction)
	1.1 从“类比”到“超越”
	1.2 生物智能的根本局限
	1.3 本文论点：AI的数字基座超越
	1.4 论文结构

	2. 理论基础与文献综述 (Theoretical Basis and Literature Rev
	2.1 智能的“基底”：物理主义与信息
	2.2 生物基底的局限性（文献综述）
	2.3 数字基底的特性：连接主义与计算

	3. 论证（一）：AI的根本性超越之“共享” (Argument I: The "Sharing" 
	3.1 人类的“知识孤岛”
	3.2 AI的“知识融合”机制
	3.3 结论：从“个体智能”到“网络智能”

	4. 论证（二）：AI的根本性超越之“永生” (Argument II: The "Immortal
	4.1 生物知识的“必死性”
	4.2 AI的“数字永生”机制
	4.3 结论：知识的“完美棘轮” (A Perfect Ratchet)

	5. 讨论：作为“一种更好的计算形式” (Discussion: As "A Better Form
	5.1 重新定义“智能演化”
	5.2 哲学意涵：摆脱“肉身”的智能
	5.3 局限性与反思

	6. 结论 (Conclusion)
	6.1 总结核心论点
	6.2 最终展望



