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On Rosenberg’s Darwinian Reductionism
Rong-Lin Wang"

Abstract

Rosenberg (2006) argues for reductionism in biology, and he has a
special name for the position he adopts: Darwinian Reductionism (DR). The
reason why it is dubbed Darwinian is that natural selection plays a key role in
answering questions as to what form reductionism should take and what is
the lowest level that biological explanations can be reduced to. Given that
most contemporary philosophers of biology are anti-reductionists, Rosenberg
begins his argument with a diagnosis of why they have been led to embrace
the antireductionism: (1) the inapplicability of Nagelian account of reduction
to biological sciences; (2) Mayr’s distinction between proximate and ultimate
explanations; and (3) the literal truth of Dobzhansky’s dictum that nothing in
biology makes sense except in the light of evolution. In this paper, I will
critically examine Rosenberg’s DR. I will begin with an analysis of how
Rosenberg responds to the anti-reductionists’ considerations, and how he is
led step by step to DR. Then I will argue that an internal intension is implicit
in DR, for it turns out to be not only Darwinian, but also Nagelian. Such an
intension, as I will argue, brings some troubles to DR: (1) DR has difficulties
convincing biologists who agree with Mayr that biology, as a discipline, is

unique and autonomous. (2) DR is forced to abandon the ideal unification of

" Assistant Professor, Department of Philosophy, National Taiwan University.
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all physical sciences, based on the Nagelian account of reductionism. In
addition, DR has difficulties explaining why the principle of natural selection,
among all laws in the physical sciences, turns out to be the only one law in
its kind. (3) Ironically and to Rosenberg’s surprise, DR has difficulties
rendering the principle of natural selection compatible with the physicalism.
The critical examination of DR leads me to the conclusion: if we aim to
figure out how explanation and reduction in biology proceed, instead of
confining ourselves to the law-based account, which is modeled on the
physical sciences, we should pay more attention to how biology is distinct

from the physical sciences.

Keywords : reductionism, principle of natural selection, philosophy of

biology, Alex Rosenberg
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FERREE (Alex Rosenberg) '#E —OOAFEHIIRIVE GERFSGUER
i+ JME - A AR H AR By AR ) o A R IRAE IR LAY
i » IRRIAEYER S nA LA Ry TAEYIER. - M ERUERIY TIREE B
AEAHTET » LSRR B AR T DUE R B LA ER - R e T
By |+ SE RIS E R SO B R E U E A VA LR TR RES T ER N
HEE - DURACKIRES A T2 (VR e S IR L - AR 2 Yy
RRSEVEH] - 25 . » S G WL E MR T BB DUERT R o T
AR ASELEERTER TERT ) BAMHEREIIPE At LEREEN
IR EIEE T R RIS B HEERY - BRILZ L » /sl
I b ATERIE AR RIEF 3 (Principle of Natural Selection - fi&f§ PNS ) 273%

*

REBRRREELEBEAGTFoEN REFSFTEEA AT a LW EARENE
2B ERLR MARXIBEERLE - AXRKRFEA T EREHB
(NSC98-2410-H-007-059) F g H 2 » AL — R EHE -

' EAEWELNAET LR~ BAE YA 1993 SRR 2R ey F A K 4E (Lakatos
Award) - L EINA DR F RO RZA > ER G HRGELEHZE LR L HTUARE
FRAZH LR B4R BEREEOA - EANFTE L BRESZFATIEEH

(supervenience ) BlfF AT AR Z MM RAE - R EREMETEREPIEE
ey iLsgm g LA RA F GBI I AW PLHRGTER - hb 2 BAREAH
HAENSFUERALELSHEE KRBT AME P A CHE LR A E— —KTH T
PPRFFRIE ; RIFMEZILMRL WA RRE > L HECRERN @SR R LR R ; HALRK LA
WA P LA AR R & AW

2 BARARHEA PNS 89 & #ide F 1 (x)(y) [If x is fitter than y in generation n, then probably ( there is
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R —E R - S R AR T S TR AR BT - AT
PR ZNEL S ESEEEE A s ke Uist Tavill o an AR L Co MR 7/ o O
HEEREDE T DU LRI RALER - M LA R B ER ; (HARRREENYE
LAY RS R AR A S MEIR v] DUMEA R 7 i - B —2{bAY
R R oy ——H1a0 - J—— gl & 2 21— E RS - 22K E
JFEIS » ER R AR CE A S - Btk s - &
RSO LA T3 A LA R — s BLAUES  MESRANEL - SR
e g e DUSRFE E SO B R SRR 2 5 - Y H RTR 2 By
AR R R ALK E - i UER B A EEIIEY ST 25 L
VR LI T - S8 B A AR Al R B

some future generation, n’, in which x will have more descendants thany) ] (Rosenberg, 2006:
150) « 357 & PNS A 2% 3 BZ Mtk 67 6978 Kodwd R il » dogley Rl 7 X887 PNS 24k
BN - LR detbey Rk 7 X ARE R B A A 2 £ £ (variation in fitness ) —Bp x is fitter
than y—75% PNS ey &% » mpTeR ey MAEMA A E A T@AEZ 2R 2T TRKkE 2
£ ZMe RN o B o Rl d B probably 18 F Mk - B PNS 2 AR 2 — AU -
T RAFEM RN o BB A RBERN G — %+ TRk TH#E > BlEARSE
FA G o ZHE F o 7 PNS A A F ey REN » %552 T HReY  (causal ) AT Ik
Rog oo R by X ¥ i AFIE o R T Ao b RIE T 49 PNS - & — B4 2 - IR B7
CAHARIFZ AN (nature) 9 REHEEHRE T TURIFY L SHFAPELRFGE
T AL AR =T LAk B 3 bt R 7 X

PR R ETR PNS R AMBE TR — T EX KRR T : “Actually
Sober’s denial that there are laws in biology of the sort we are familiar with in physical science is
almost right, as we shall see. And the reason it’s almost right is owing to Dobzhansky’s dictum.
For it is the pervasive operation of natural selection that makes for the absence of more than one
law in biology. It’s in the nature of a domain governed by natural selection over blind variation
thatno (other) laws will arise.” ( Rosenberg, 2006: 137) - 3% & Sober £ 7k 6y % £ 44 3t
BH RAPT R Y ARAEIEACAL G oF 0 T4 - i AR RS2 % Sober 493k & “almost right”» &
RTRABEREAMPE P TEFRA R HF8H &S AERZARE T
AR TH  mBABREEIRARFZARAEFEDEY TR SH AL R &
Rtk RAR @5 XRAEWEF T4 ) 2 BARE Top——4f ) R HEBLTH
BERTEAAANE  FHRAEF PR B SREXFRAERBATTREARYE
& » Bp PNS 75 % &£ M 5 ook — 4 -

* Fagm (P.Kitcher) (1984;1999) &% RRAL#X#H I EBREAMZ — 1 5 —REAM
AAELE (J.Dupre)  (1993;2007;2010) - RAL#H60 T358 8 TR - Bt LA K2 3]
P L (C K Waters)  (1990) « Flikdb » 4 45 2093 XAEM “Why the
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TESR AT Ry » P DARERR R IR S RS ST PR B SRS - JRED
ST B M ALK G L R AT - H iy R 8 & - R %
PR - fETC T - AR ER BB 2R M2 A VAL A 5w
ZEFER = 5H— WHEEF (E. Nagel) FYERIBEARIRIE R4
B3 287 (E. Mayr) fERGTEREA (proximate explanation) FI#¢
fixEftH (ultimate explanation ) «Z fEJFT{EHIAIWE 73 © 25 = » HATIRITE (T.
Dobzhansky ) HJ44 5 : BRIFTEEILIKET - BHIEYEHREEA—FE
TEaeE

TE3E Fam SCH » B L] st g i 4 AR G r 3 B SO LAY R 2 75 K
V7 o FE SRR AT R AR SR A e Ll ey =IEE & - 1M
1SR SR MY AR © 18 - G SHEH R =BT « 58
—  FEAREAERIN RN LD 7RSSR o B EAREEFAA—
e WA - MR ERAEYIECRER A LEA LAY - (SR E AN B R
B ANAHAG - BB FEARE—JTTHI TR PNS AREEEAYEE FAHEE
HIPER + 55— I X 3258 PNS 2L EAHEE Y ERE - (HEMME T
SRAER & AR - ZRAVRSER S  SE R SGULRERER S B {ERYIR T -
EFRRE B REEERIAE ~ #SE LR =5 - D
BEVE R 2L T IeHR o ARV - B TERERY R R B M A E Ay
BHEE VR — PRI R ML H 20 - A REE IEH R R T3
BHEL B PR EmA LRIRF R £

Antireductionist Consensus Won’t Survive” ¥, 7T 4o R AL #9375 & & R AWM L H LR M2 LR 5
3 (consensus ) °
* “Dobzhansky” —#BEA 2 & XE3EL T AL ARBTE  (RR1E 4 0 2005) -
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= - BREREHREZE

REAREEH — RIS « —J7h - AERZ BN AEVIER IR AY)

HERAEVELERE (physicalists) - SSTRIVEMMIEARE EVR
%uﬁ’Ja_ TEEGELaEE - EERE  JoH - FF o S JiH ﬁﬁ
1 3O N $5A-Y)E2EX U5 (Rosenberg, 2006: 4) ° ERERRE
o PP AN A LA SRS SR T B DA A - éZ[IJH:EI’J%*A
HAATEE P - BEFERAES (2006: 7) « 2Rif > )8 £ BB
MRt E < NEHIR TR BBy () BRR Al i A~ GLE 2 $91L
REARCENURSETAN T« —fEIRISRPHERE T(EATRINVATT -

— > AR HACHBREX R AR LS

PRSI (REMITREHED  The Structure of Science) t
fa T —E AR - B IR bR e MR - B T AT
EHEEE | (condition of derivability ) » ZRE[ #Z/E#7 BlERHIFT G €1
HEATE 7L AR AR E FE P A R K o ER M RV BE R LAY B A
o AN R 35 3+ Bt DU 25 A 8 42 W #H 35 A mY B 22 I B ( bridge
principle) » J7REMETTE AL EIWIHEE TAF o A DIEH R < IR LRI Pl E
R RIS a2 T )RR {E |, (the condition of connectability ) °

IR RN A LA R E HEE A EEF - AIEBE T
U EEAE AT Ry RS - B T S DR
AN - BRI BB B - IEZZDEHF@ (D. Hull) AR > °H
A oy B B R ARG T BRI ) I H DL B BB EERA SR R

¢ “Hull’—3#BEA 2 X8F & "HE, CATAR > 1999) -
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JE o BB MEEREAL T LB S SR o T R - FERTE E G
VOIS MERE T - DR - 3 E - IR IR LAY - e
FiradBiEm < FRIERY - EEERASE P AR B RO REAL - QNS BE
BRI R TR AR 7

= AR UL A KRR A

2R (1982) oy T 2REAE YA LRI  HIRIIRAARE » W T
WA AR ARG o B REE R AR B S L By - HRPEE RIS
JIRE e — R 5 [ BREAHTIR R RS [ - fEM i fEmRe 22 B el sl ez
HICERGEEHH S AN - BURFRHER R e VR IR R R R
TR (Rosenberg, 2006: 16-17) © F2X - HAAYIRIMIR ~ B384
YIS FRYEARELRE - fGHHERERVER A E R A s - fian - 38
BAEVIRR ST A YRS n] DU 38 15 i RE Bt fE i ey B 7 e 3t
HEHH Bl EER I (buckeye butterfly ) F3AE I & H EASH EE RIS AH
B HREL (2006: 16) o XBIAN » BEELZATAT DS B EREs 0 EEL - DL
R[] P4y D 7 ol 3 e 26 ) g T el 2L, 28 9 FIRL IS E % 8 BT A 000t S A

(Rosenberg & McShea, 2008: 116) - 285 H & R AL EEAIER A
AT DAERT R ERALRIERAER B - B S - B ARG I F E RS A5
AHIRE LRI R -

AR - VPR S AG R ER BT L » BR T EREERIHZ S - 4
YA SREEER I » TE B A R A Y H A AR B LR S
il o BB IR EE EEN AR R - INEEUEEE

T E i B2 AR B TS LTI TR MR L R AT L iR
R E (3 Tk mIE) MM TG LA E (3 T&H ) BI85 ®gAEH
ML IE—H— g ME > R ERER2E RIS TEES AHER ATFTXE 117
WiH o BRMHEBACRBESMN AR PSR HRE SRR -
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Ik - &b E R idlE (adaptation ) - i TEfUE B TERRLNVEY) - JRE]
FREASRERS S 5~ RIRAHE AR A A B EEREAURE R - BIBEE YIRS H
A LR S PR ZHIET VDR ANE R - M MAE SRR R s
FERR LB R R E ] < FHUPERBLEEY) (Rosenberg, 2006: 17) o FHASAMEEE
LR A B A - VR BRI B RS 2 SN E
T - IR AR PR SRS ] - 28R E AN AN I LA R B LR R

=M ARMENL T

HEA AN B R LA » B (] —
{64« 2L - HEATARNTISFRAIN Tl s BRIV "SRRI
AL 3 > LA AT SRR (0 SR 2 B R S B O
e SR RHEERRE - ERALGANEIA B I BAER TR
FAETAH ~ 5e RIS - TR A R A 2 4
Y] - HBEAIRIEIRAREE S (Rosenberg, 2006:20) « BFERRUETII S

FAT R B B — ERE - AR E R B o] DU ER B LR
T AMEA G L2 Tl - HPSRERR B R AT AR R B =G LY

() BRMEERE - I H 25 AEH—E B A e
B—— R A LA R B BB - IR B VIR bR e A 1 2 B B2
Hitd Ry T ——E VIR b A U B AR T i@ AR AR R
AR LR

& - BREREREREE 2

TEAERH S EHMEARRII —HE B2 - REE TR EEH R
TR CRKIGRHIRAL » FEFREERYREE ZERA T
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6 MR EE R PR AR LA R B 5@ P P R R b - — 5T
AHE R REE AR - SRR RAE T HE AR TR, AT
EEEREER T BRE/ NRY DNA | 2R - HERASAATS » $N 20
ZEFEE o SRR EEMER SRR BN Z BRAN - i RN Ry RN
Bt o HE L BRI R IETRET Rl » (A EHHERIDIREE R TR
feitts DHARIE o ATLUANRE 2 Bhy i B R B A EEY) - T KEERY
EVFREUEDIREEITARE - MIFBCERHE » KL R ZEDhREMRIE » RIBE
Fef AR AR R SR R iR E R At - SRS TIRERD
et < R R PR 2 BERS (supervenience ) B + RUfEHEHHIAI - DhREME
A HRZ AR - MFZ » Fl—DIRERFFHET Z N AR R BB

(multiple realization) o HfA v BB Ry T ELK] (DIRE) o AI#sr+
EEEPHEFEF S AR "R/ N DNA (FifE) ) #EEL
AR EAM Z R AEE IR P -

S ¢ FEREHEE  EEEEA AR T AT - 2l
RAEYEBRAER T KRB Z AL - ARAR A E R » KR HES R MRS
TR ATRE -

RIBERE - HEARPIR BRI LAV BRI B A E S - B R
AV ERALRT G LA AT o AR AR LA B E V)R BT
i PR B B PIRS BRI LA L - IR bARR A S - M
B RN R AR BN 2 AR LR IERERIL - BRAYE
LX) BEIE—EH » &R —EEHFEREE - AEhiRAg @b
RO B 2544 - S8 0L - ARG LIRAEY LA T - g
AER ALK ER I P E E 2 8 v LAV E ER A E R R gl B
O EEAE LA B B P A AR B 2 A5 R AR Bl G B9 B B BE D 58
# IR ~ B (2006:41) ©
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TE LA B BT R AR SR AR AR I — 20 004 -+ 1T S0 AT A SRt
R BAR SR G $8 ¢ RE AR ERME IR AT SRS B AU LA ALE R A2 )
B2 (BAMAIRS IR e R B RS - FERRAEREE T - BRI IR DA
TERME R EEAE - I HE G Z FIREF 5 2R 2 8 1 & T A HE B
o BE L AR DA NFEEAARI SRR AT S ER - R
B TR AR YIVEIRT I ] SR N AEEITT
R R - BN E R HAT R IE R E - ARUARHER
H e Mg ek — B GER) i i RENERZT - £
AR BLAT R th iy b . 1 i - M EAS AR A th g A it - (Rl
A W B G o I ORG ZRIETBIL At LA (2 BRAL - AR A - FIZ FR iR 2R
PIER TR R (R YRR - AETE TR IR RE T T DASUE S - TifER
FRWERC M aEAZEEBNNE - M52 HIRRNRKE - &
PIERE A EHA AN L A B AEREER - th A E G AR BRI R
ANEFE o SGEAEHE - BRARE R SR i BRSPS R 32 B R A E
H - AR - AEBER S - S A DURABZR I B AR & KR - KL
PR B LRI R GE PSE Y - DL BRI T REDR - SRR B B o TR
{ERIRE - FERREENGIE SR — BVERRS - MEm S RHITE « BFHEEAE
FHE > BiEn . MRER BRIV B T e A ) BRI 5 (B
AP > BE < PRI A R EERIL T 3MIM7E L AERREREE - AL
FIBR PRIV RRIZ LTS - Sl (E AT B R AR A IR & 2 75 e LA B A
AUIHBE NS RE ~ IEfE ~ Sl o E R LAY Ui SR AN R T 0 B 15
Pl WIEH A N RETHIRE - T2 K EFHNESEE - B2
FHR RERAOPER] - A 1S S iy B G A LA A R R B LR B2 ey 2
LR o SERREAR M SRR AR —
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TEREREEL mﬁﬁ%aﬂﬂ TR BT AR B IR W& o3 PR B T 42
e B MERIEE - SERRIRERR I R R ARA 52 2 B2 M RS
BERENE ;ﬁftZﬁ&*&%ﬂiﬁﬁ%@?E%ﬂ FRRER AR IEE A S 2 -
WSz BIEEALRE s MR AR AR T S MBI A MR FARY O BT © BRI

5 R IR iR - D R R AR S BE AR Y
POAE B A B A UGS R BHEN AT « HE L SEAREMET R UGS ]
T A E R R R L - R RFRoFAE VB e AR B E
AN5Ef » MERFEH > ARV R AT iR R R B A RE N LAdkE: (2006:
42) Tl TS FE IR ES  FRAREDIME T BT B RAE T AR AT RE

(how-possible ) Bl " Ryfa[.Ui8X ; (why-necessary ) Z [Tt HHiHY &S -

PR BATRUER AROBERVBRLERALETRAELH  MIERSHE 2 &gk
T RAMRLAMERE RRLRN LFRLERV ARBERT  TREMTLAH -
{2 R 432 5 BRI A LB R R MAE R AT R QR - Sk EAARK - EEEELTR
TREMZEH -

' BBEACHREBARLTERARZ RIS TR REFEEAC X4 FRAR

(2006: 42) #HAR MBI THFPT TR 7 SFTRAE B > £ @ LA population Fn
typological #4 & #& % %4k % ultimate f= proximate 64 [& 530 B Jh s - #3b > BHARII A Arlew

(2003) whin sty TAARY | 2 T ARBE 9 R Rk ﬁTM%&%%i%m%i@
i —¥ o ERBHRELER éﬁ%lﬁ’\%i%f‘g‘éﬁ%l W T R AR -
RHUABREZZE T WHFREEZACKR KR E & BARMBH: “Chapter 5 treats the role
of probability in evolutionary theory and addresses Arlew s important claims at some length”#¥ >
BAREA B Ariew AT R 9P EAE B R > AL T 5 Ariew (2003) #9iR¥EIRA

Tagy & kA AW T DA RB S MARALK ZEBR R o | W BARBEZPTA
B J& Ariew > 73 & b Ariew 3 R B L LR A L ARER B LN T AR A EF L
Ariew EIRRIFRIEVER AR A LR A » REF|BLIEER AEE R LYREA o Ariew
HARFAHRIRO Yy AFTE TIERB S |- PP B ARAR AL Ariew I - €3
“Ariew (2003)...argues that evolutionary explanations are not really ultimate but always and only
statistical accounts of changes in distributions of a trait in a population over time.” ( 4}4% 38y &
HKom Loy 3R ) o AR W ERLDRP AR RGN » BT Ariew 89 TIERRH | A 0H
z’\"fﬁ REMRARE 0 MBREA BRI B BRERAALERIFGRBHE -

ARBAE EHR T TR RE F— RIFLIFER AR R LR E dodb— R

thu S el JE Ariew HARIFEXAE LR R L R AL - F— REZGAER AR
B By )R B o Jw AR T AR RABZ AR LR B a3k - BARE 0@ 7 KeER T #ARR N
A FE R A otk o FAEE B ARRR ¢ “Thus, Mayr’s proximate/ultimate distinction is
vindicated.” - EF E » A5 A " AR AE | (explananda) AR/ LR L 0 WA
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S AR A C HOE AR PTRERVERT] » 1ERVE RS [ LI
g R DA - A HIR A AN REB LRI BEE o Mfs H— e R gk
HIEEE - RE B SEAEAEAE » RERREE Ra i IS Rt
S EL A ARSI (2006: 43) - {ERIRERRI NGNS - SEfaRY 20
Al FTRERVRRRE A & L R LR ENER I BE N5E i - AEEAFFE AN AIHE
MR R 1% - AR AT DURERE SR = R (T DA AR ARSI - (H G RIS
R o FHIR R ARV IIREEAG I R IR S 2R R - EfE
SERET IR 25 -

o TR @ A B E B - ARG DAV 2 &
o3 WP [ REAS RS I P T S A B 3 » — e BRI LR AE Y
FABE I ANME IR S - 192k AEThR > I H X EELIHE (Gould &
Lewontin, 1979) « HH F - EHMETIIRA 8RR L IR Z
e e REAE R EE - WA TR ERZ ATRERYHEE (adaptation) 5 BIfEE
BT E R EE - AREE M e (2 R E A RIRER -
R EMAAAEA TRER By 1B HAEEMEIR A S AT Z 6 EY)

AR B LB Y BETIRAM - BAR  Ariew ZARERIEZ I o A ER A
B Ariew mE 0 RIFEFERE > BHL&ERAL TERRe RN mEBAERT - R
FRENAMBEE R EGERER > B&ERAETHARY RV EALEAM T 0 LAERH
A TARY  RA 2 RFZELRAR TR AR R > 39 RAEN ARG % A
ERBARE o BT 0 AR ERKBRAGFRPAL AR R L BRI LELY 2R
MALEZHRRE (ZMFLRE) AR LR RE KL - S840 R AR - KABZLRAFAE
AR A3 AR T 3R B4 © “Sometimes Mayr’s proximate/ultimate distinction is confounded
with his population/typological distinction.” (4}423R 4y % K Aw EY3R3A ) e Pk » B THEEH
. confusion > & 3% & # 4F &~ &4 proximate/ultimate distinction ¥2 population/typological
distinction [Bf i /£ — A8 3% « FF £ - ¥ 4 644 4237 £ K Samir Okasha (2009 ) & “Causation
in Biology” iz & X 3% ¥ 3% & 4 lj 49 proximate/ultimate distinction 44 & ( 5 =# : Proximate
versus Ultimate Causation, Teleology, and Natural Selection ) B » 4% F 32 & & i 89
population/typological distinction © £ R#F & 1 A FEALRE 2 F AR E > Bl e/ A8
BJG B REAFIRE R 7 RN GT B AT A R R AR 00 0 A8 095 T 4 F Wang,
R.L. (forthcoming ) °
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(spandrel) - BUERE HAMEMEMEIR PodiR L B E SRR AR R - MR
EARME — BAF AN ] RE LR fl MR L BRI 73 L 2 » (HREFEIS AR
AUER LS Ll S - — 1A - RORRER A E R AT Rl RERVRRI - A
KRR R T RURFFRB AT RE - BRI R A R B SR
EAERLE - BRAAREER N RN ER BRSNS A - X
B MARET T EARBRIBURE R A SR E - 55— 7
PR AE R Al ATRERTRRI - AZR e A FSE BEELRFAINY - {HE S
F AN AR B A rHIEARR R R — - HE - RO M E R a0 e
FIRERIERIANEIEAS FTIE » AR T A VEE G H R L AR R Y]
TERsHiFE L 12 - SEREREFS AR I L ANAT ] RERYER 2 Bkl - B4 -
FEES TR L o 1B R n] DU R GEE AT AGH S R AN R RS i
LAY - A 7 IERIKRIFRETE RS - A B REHIEAR AR
CIETANE © M 0 A T AR AT REE R LM RATE ) - AR B FR R
MERIAEIEE T - WA RERR (L AIAY 15k - RILIRHER I 2 AE R 2R P22
SEREA

TSRO > FERERREEEZK - ANMAT nTRERVRRIIA 7 Rl SR Z A
FHFETRETE A » AAT RTRERVESA AT A VARSI - A RFR AR
WIZiAEER (2006: 45) o JEr T AEVIERFriR AT AT ] T RERIAS AR - 40
RGP M R LSRRI ER T LIRS - AT
WA L i Ry 225 -

HHA AT RERR R AT PRI AR okt - ] BB 2 ST A A AR
AT AR MRS o PRI 7 B A AT T BER SR s frL LSRRI
LIRSy 5 2 PR I R AR T RERVRS - TR I
Fo R REVERIT o (1% - RERREESOEBR AN rIRERVER B LG 1 Fy
ALREERIARIREFE - AR EL B M EELAECR - SBECSAE E—/]
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HiRvEma T - SERR BRI ARV B LAERIY RO LB AS - RS AE LAY B R
e i BRR B2 & EE i LA B Em R BB N Se bt « DA b B EESs -
IR T ARG IR R A R RERIAS AR A » T2 PG HI Y
& Ry DA REERSITER A - TSR AR R A A I B SR/ IR A4
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BHMEEE— DA LR R B L RERAER A » AR AR AT S B I
o - FE L BREEE - LRERIIRTR RS IR KR E AL
FHEZFFRFAIIBTR (Rosenberg, 2007: 133) « gL am & ML KR
BEERA AR - TR R A BB R 28 - S R LR
(Rosenberg & McShea, 2008: 125) ©

FERR RS R B N AT LRI RE D o2« 56 - fhim
7 PNS Jyi b s —— B E R - IR N R B A

O FEACRET R T EMX KX R T PNS AA R REZ AL SR
M REAEEEACHELR SHETRERXRACHB LA R ERFRMAZ — FAHHE
EHE G Bl X KA H S @R H Bk o wA R B TITMER XX ILLH AR BARX
HRERREDREMEYLE - i RRFTALASXTMERAFR EHA_: —F @ £
PEPRERRE? SR RAMETRTRE? AL A EHE?PNS F 22
18 Mo AL A SR R R A VA R IR B S 09 A o fl4w 0 John Beatty (1981) ikA 4%
¥ %A &4 » @ Elliot Sober  (2000: 15-18) A& £ kA - 122 13 ALAHE P oy 8B 1A
B AP ey R R F B Y o 3t & XA Daniel W. McShea & Robert N. Brandon
(2010) ERA Mm% b ey — T3 ZAE TR A8yl | (the Zero-Force Evolutionary
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o EREAREEIRT - ANThyE A B T e T 288,
) (emergent ) 5Ef# (Rosenberg, 2006: 182) R EEHERRIE
fH3sens - BEFRIE © oA DR 530S -
VB T AR LA S LA ER BRI - S - (LRUAR
TR ALK Gm A AR &l PNS 220 —RER: -
~~~ PNS a] DIE B e A R HE S 2K - S (EREE R R
FREEAETERR - IR IAMRAE B « fERRIL PNS IRFRTZEIE I E - B
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TG 2 A ARV B RS E B - ISR 2 HEEBIES
TEAUF BTG - Fir L PNS AN Al REfE B E i G 2k
(Rosenberg, 2006: 187-188 ) »

Law ) » @ Daniel Dennett (1995: 48-60) A% %5k PNS it JF 24 » d& A A (algorithm)
FE O MAREORERFARMALELES RN X 2ETFH REFAXLEZ - F—Fd
BARE (2006) L EAMA —FHE PNS AP dok—wyeg (AFwE . £4 ¢
Dobzhansky’s Dictum and the Nature of Biological Explanation ) » 4% /& A& 3 7 3R B 64 35 35 Sk
R Foa s R X XACLR LT REA B Moy IR - LT X ehd s -
BB AR RN — EF 0 B 0—BF % 5<% » % % Making Natural Selection Safe for Reductionists— 2k
R E AT R o RA R P PTIRICOY HE R B R ¢ Bk B ARR A PR AT RAE T Atk 0
HERRAE 0 X F AT A G S HAT BB E e RAT - SF LT 93 o A RIRIR
ek eh g B A M BARHATRHAETEREZ TR KFEF S REREIKRKY
wWEAR -

AR IE A + “The PNS’s independence from fundamental physical theory is the one
alternative it would be difficult for a physicalist to accept.” (Rosenberg, 2006: 182 ) »
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HALZEHROER - 5500150 Tt L e TR 2L T 17
& AEMEED T T HE X EFEEEE LS
(2006: 189-190) - FEFHANLLAITER - MEAREBIEFAVZE - PNS
A DUARERAE TR > 7RRI PNS mf ISRy —BRL S e -
HIEBRERA A AR S E R E PG HEE 2K (2006: 190) -
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HRAL - BEFRRAGEL © FEANEES T (lepton) EdGR T (hadron) AYEEACKL T
FRAE S 5 BAEEL (2006: 191) « HFAED 1802 TR LRI 4 HE
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LR E TR — BN EAEEHAYERE - 2R - PNS WY
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FEHEE ISR » BRI N2 RIS L0 PNS ZRRT LA 1 6 PNS
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PRI EE R A S - hRAEM L ER PGS - 16
EfEER T e ERL AR Er R & A R ) (LA R LR -
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H o QRERERAEHSE PNS AU - SEMER. R Nl fE T E b
SERE - 2 H SR LS — BRI B AERE - IE2H
JASE R ST B A R R 1 AL RS R At - BB LA A5 RERR
3L 0 QRRERE R ST » KIFFRIR R EE T AL TR ATRERR
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L T ERIARETS ) BRI T AR S o T AV T DUERIT R b
£ piifeE PNS JR BB E B A B EATE E (BIGF PR PNS
TERRF > TRV CER A A HE — D EA R I BEER o« SRR ERY
s o VALK ERIVIFIHIESE - BRI eA U B EREER - (B55—T5
I - ERFHEFIMI AR A RGHE - VR TEA LR R B -
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HLALANE T o 5 (Rosenberg, 2006: 44) SEAUNFEIR » £ 55 R AR
1% - A0 Al RERVRRIAME BTG 2 i — 58 - ZFTLIANEL - JH2 N R
(RPN RN EEIH LA nT RERYER I BE Ry e - JRBIE RESE I 5 2RI SRAHT
fii o SREANLL - HSPEREE —(EAURT AT REAVERA - 1E 5 LUE S 2 Al
Feltk o BERIBEZ Bk Ry (T ARAERIA - Y - W & IR ZERTEE
/DR ERE - i ERE A R -

BT A ARSI L R W o RS - fth 3 S AERE S
W BNV - SRR AR R B LR - e A
BUERERZBRH A - FEREIVESD § - ERUTEIRTROEE < e E R
yd A PRE S T el R P i ST S et NI S E T E D B v
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AIRE) BN > BAMWHHE EHEITHT CRfLRdR) 30 - FERREEE -

A BT RAAEST — IR L% AT T R B —— €
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Fhgwgmy o "

[IRESE » ALY AN B F IR R R MR A R Z IR - s fEE R Ly
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2 > JRBIHE A ER A S B AN AT AT BB R LR L IR 57 5 e
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13 «[Bliology can nowhere remain satisfied with how-possible ultimate explanations—it must seek
why-necessary proximate explanations, and it must seek these explanations in the interaction of
macromolecules.” (Rosenberg, 2006: 54; emphasis mine )
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B X, o LR L %] FIRAA PTIReAL AL 43 o K » BpAE IR B IR ALAHE A R — B4
B L3RR TACEE R T A4 B LS IR B 3 R R T AT WAL S SR AR T LA 4 2R
EHFAEH (s H O LRILLH ) RAPTH AR Y AT A T H ik
T (B BH LRI H) o A HAREE TG HNHSH LR FTE Y SHM
—# o WHERBIRLM 0 lde o EF 69 £5EH R Le Poidevin  (2005) » R ey £k BIH
R. F. Hendry & P. Needham (2007) °
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AR M EAT R RIRIER S B A A R S ANE A [ 5 B CE. N. Cartwright,
1983, 1999; J. Dupré, 1993 ) » {EEBIGRAEH ARmEREHSSC TN I
FHREIR - PR B B S e A R SR B A TR - Bk
5 HET-EIGHRE © BIEEE S Bt 2 SRyt SE g A A1 -
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& LIRFTA LS PR E R R AR i DA i B A B E R e i,

B > BRRMTEBEMAREGAA LR - FERREVIME SIS #
ferorsE A AR PRI bR g © AR - RERREE P ALATE R it
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BOTEA S R R RIS R RAME o AR A HYE R (54 N. Cartwright) £k
Ppif R R AR ey (flde AN EA T A RE - TR P RAed) it ek
v i B e T S R 9] SN A o Ceteris Paribus Laws( {2 £ &2 4 X Cartwright, 1983: 44-73;
1999: 21-74) o A7 M f 8230 A B fk & S48 C-PLaws » 0 M B A AL RHE - @ B A&
FERARI - A BAMEFH TR - £BH T #3275k C-P Laws T A& 24 8Y
BVERME do " TAFEASSHBRIBE] ) AL EHE FERTIT -
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