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Chance is one of the topics discussed under causality and has a special

lace in the works of Aristotle and Darwin's theory of evolution. A closer
ook reveals that the meaning of chance for Darwin is the same as the
meaning accepted by Aristotle. According to Aristotle and Darwin, chance
is the most effective factor of change and transformation that causes
modification and adaptation and consequently the evolution of living
beings. Natural selection is the law that decides which creatures survive
and evolve in the struggle for survival. How and why change occurs and
what are the natural causes of the vast diversity of organisms is something
that is unknown to Darwin. In fact, our ignorance of these causes is called
chance. This descriptive-analytical article seeks to examine the meaning of
chance according to Aristotle and Darwin and to clarify its place in natural
selection and evolution.

Among the ancient philosophers, people such as Anaximander and
Empedocles have studied theories of evolution. Empedocles believed that
human beings first lived in fish body and only came ashore when they
were able to take care of themselves. He considered a significant role for
chance and said that living beings came into existence by chance and there
is no necessary or ultimate cause for them. Most of the contemporary
evolutionary biologists have followed Empedocles and deny any necessary
or ultimate cause in the process of evolution. After him, Aristotle was
another philosopher who spoke about chance and examined it in a
teleological context. Darwin saw evolution as a product of chance and like

#ph.d Student of Comparative Philosophy, University of Qom. Iran. E-mail:

f.meshki.95@gmail.com
## Associate Professor of Department of Comparative Philosophy,

University of Qom, Iran.E-mail: f.ramin@qom.ac.ir


mailto:javidankherad@irip.ac.ir
tel:+982167238208
mailto:f.meshki.95@gmail.com

ALY QL"WJ)‘}J:»L: JA aJLq.;Z Iy QU{}\;- ‘N3

Aristotle examined it in a teleological context. Aristotle gave the example
of an architect who has to use stones thrown from a rock to construct a
building. The architect, due to his ignorance of natural laws, considers the
shape of each stone as the product of chance; but he consciously uses these
stones for his own purposes. In the process of evolution, natural selection
is like an architect for whom random genetic drifts and mutations are the
materials from which he selects. The selection made by natural selection is
Furposeful and will be in the direction of survival and adaptation of the
iving organism to the environment. Therefore, the role of chance in the
process of evolution that Aristotle believed in and that Darwin used in his
theory is very important.

Aristotle in his second book of Physics stated that chance is a kind of
cause that gives rise to unusual events like finding a treasure while digging
a hole for planting a tree and chance is an accidental cause.

Darwin stated that chance has two meanings: the first one is probability
and the second one is randomness and believed that the second meaning is
in fact the same as the first one. But as a whole, chance is the cause of
phenomena whose real cause has not been found yet and by the passage of
time their real cause will be discovered.

Examining the views of Aristotle and Darwin, it can be concluded that
First, both Aristotle and Darwin accept the principle of causality and
believe that no phenomenon in the universe occurs without a cause.
Second, they are in agreement about the principle of purposefulness of the
universe. Third, for both, chance is a cause that plays a key role in the
evolutionary process. According to Aristotle, chance is not an essential
cause rather an accidental cause and gives rise to unusual things in the
natural world. However, Darwin says t%lat wherever we do not know the
real causes or we encountered unexpected results we interpret it as
chance. Therefore, accidental causality seems meaningless to Darwin.
Fourth, natural selection as a law of nature is accepted by Aristotle and
Darwin and it can select those changes and transformations which are
necessary for the evolution of a living being. These changes such as drifts
and genetic mutations occur by chance. In other words, natural selection is
like an architect that by selecting changes and transformations, enables
the living beings to adapt to the environment, to survive, and to evolve.
Fifth, both Aristotle and Darwin consider chance as an equivalent for
human ignorance and believe that human understanding is incapable of
knowing the laws of nature. So they use chance to point out unknown
causes that act as a mystery and may be known in the future. It can be said
that the discussion of chance has two ontological and epistemological
dimensions. The epistemological dimension of chance means whether we,
as the agent of knowledge, are able to recognize chance in the natural
world or not. The fact is that there is no certain and a priori knowledge
about chance events. Accidental causes also indicate human ignorance of
real causes, and ignorance is a category related to the field of
epistemology. Therefore, this article examines epistemological dimension
of chance. It should be noted that Darwin offers another meaning of
chance, which is his own innovation, and that is that the adaptation of
beings to the environment is a matter of time and future conditions and it
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will occur by chance in the future. It means that sometimes we know the
cause of an accident but we do not know why and how it causes change and
transformation. Future events are uncertain and unpredictable and arise in
order to adapt to the environment and survival. Darwin considered the
second meaning of chance as an accident and said that the second meaning
is in fact the same as the first meaning which is probability. It seems that
the second meaning of chance which has been presented by Darwin is also
accepted by Aristotle but he did not separate these two meanings.
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1. Usual and unusual occurrences.
2. Chance (to automaton).

3. Luck, fortune (tuche).

4. Spontaneous, automatic.



Y44 QL"W..«) 9 ﬁ\.: YA a)Lq.o.: ‘;j’.' QU{}\;- Y'Y

Gh s oy« J(Allen, 2015, p.66) ol (s Silssn L L85
Ll o o &S ol (G513 550 5 (sw 1 ol glasla sy ) o oW
(Co) ol Ll glajlis, 5 (5S 055m 40 bg e 5 (il ST sl ams
OB 5 oy Sl Ol SDlssmpe b A3l (6505 3150 il e o0 5
2 BBl by 3,8 s (a0l ) 3510 35 ST Ol bagl s oS
Lo s el cl Gslo 55 Ol o LSl 5 0Ll 8 55500 53 () O
el 35 3 51 ST Les Lol cule Olge a0 bl )l cosde BT Jab L
B o Jie s b s o Jilse 0 1 DLl iy s 3 e
sl (B 5 (o Pl s Sl s (Phys. 11, X, 197b 4-5) 5 ,
sl ol cpl g ol Bl e ol 555 o atiS &S Sy 5,8 oSS Jlie
5 i s g 5l S ol ke 4 OLeD (B Sl sle (Al sl Slas
S bl (908 a5 Bl e e oS (S ool iz el 0355 Sl
(B e 53 ol 53 calosliss 3 5 Ol 4 colol das 4 K O SOT Jb> caS
Ale (s Ol o e b 5 5 Oy 55 L35S0l 55 1l (550l 55 (slirs 3
e sy s e 12 S0l BT )b a5 55,00 L & 525 4S5yl
St Bl 5, 3 a8 sl 55 el 1L 4 3, cle bl s --’;:51;" o
s S8 LSl el s e (ST Glasl g, s g e 1)
S aln mle Jadl Js ool decole el 4 S oS il i BB L ol

w—-:-’wéjj

oyl Sl e elul 4 ils Y-Y
e Sl b S e OIS xS 5 B 1 sl (S pdke S
By il s el e o5lss S ol M=80 s OV D) 558
iy Jole L5 o 5 Conl anp)l Yo 5l 22 oS 550 0 AB A Olpe 4 sk
e laslts, 5wy elad ol bl s .(Dudley, 2018, p.8) w:iL | sl
S M Ll dw 4 |y

2 0% 5o Al ile s o 5 S G w5 Adeer S (ol 5 1B (O
O o il §58 e 5 A o o Sl g 5 S e s ol g s Okl

s



YV wjjlsk&%#);&ur}w;\ﬂjb)lﬁ\}}

5ol Syl asle dms o 55 S G 5 seme Lsb 4 &S (ol 5 mBs (Y
Sl ool s il bl el g Ygane Ol fad 43 Ol (gl
(sl S 5b el Glies

2 @S 038 g b obY 00 b s Jseme b S (5ol 5 2By (O
Syl lad anes pla Bl 5 Luls caledd i Ct s A8 (gl oS ldls
(Phys. 11, v, 196, b10-13; 196, b20; 197, a19-20)

a5 By oS 55ls oslal gzl 4 b el Sole ek s ke
534S Susel w203 o5l e pgs B s sl S0 SG @ adies Sk (S
R e I R R G I o e Tl ~1
o520 daly T Ol 45 5,05 o5Lal (55l 4 o o3 Ll ol (659,55 S15
f el L3 S Al 5 G S e i Il oS (635 s 13
B g e S R - IS PPV CE RIS
S Ol Kos Sl 4 sl ged 8 008 Iy 4 e w3 3 (6l s
3 BBl sk A i s s S s el (=S 08 I 5 A
ool e 1 e i Ol alpls eledd S iy e 5l
LS e pm e g5 0 G sl (il 23S B s 25 oy
3y posl Jds 0 e B Bl 5 il Sl b o e e 5 (sus e
dox 55 0en &S bl 5l s sl SasSOs i, elal GBI 5 uls
s gy Bl 5 peils ladad g ils slizel Sl mBs sy 4 55
Qv o OFIY lay)

S OF bl 2 5 S o o5l g0l (hegle o ap slacn)
e Ol BB 1, s cale ghls 1y el S s das e L) e 2y 5l g Ko
5 ke e Sy patie dad Gb n mls F e ule bl el Oleys
Lol 350 3 (o @l 5 Cole Ll (oIl odlpond A 5l OBda 5 dad &
Jsame cdiied e Cale GLls 45 6osel LAV o OTW o)) Cond Gilo
e S e e Jeb e Olge 4 ok 5 e 5 des Cagb L Jis
an)l Jo w58 Canb ol ST 5 mls el S e Slesenas 5 Jie 03
IR I I P PR PP FCH PSP S NPCH PRICINN S PPN PRI



Y44 QL"W..«) 9 ﬁ\.: YA aJLa.;Z ‘;j’.' QU{}\;- YYY

Sl s il Sle plply spdal s an)l e 5l S Bl 5 il cle
-t Keadda 5 lslas (55,2 5 S e danls 4 oS ol e 5l (6 K5 ol
cle K oalr s e Olge 4 Cals ose e 1 Ol Olg e 5 335
Phys. I1, v, 196, b28-) i jls I, bslass wils cle bados 5315 65,0
e sl O3 g 0l p S, L O3 O3 dwse 5 A s sl cde (29
Cle b Jelb e 05g ol p Ky L 05 g O3 se g ol Sl sl
Sl Jebb cde L Qlojen oS des ol e Lol 5 s Al Sy sl
Dudley, 2012, pp.20-) .l bloyl €l csle b bl Xl 5,5 L om
(31

Cledal 5 S e S w5l a8 el (908 sl Ko Jle sl
Ll o 5L sl I 5 a5 AS e S |y 3 ek Sl b 4
0 odel Bl 5 wils Sl 5 Cons A2 S e w0 Oel Lol Cle Al 3L s
San b gl s s ol (Phys. 1, v, 169, b33-197) 5,5 . il bl
a2l 3 1 L cpl S s dead 5 o3l planil S (g0l s 555
O 3l pPaAe B Doy b (Gl Sl aU 8B 5 ol ol by
S5 S o0 1 gT)mx\sxxﬁwtﬁj@@u;&;sm>f SN
ot BB e L ) B0 Sl ol ditee Sl Ll e O 4 13
W3l S 4 B, il el (S edal L S e S (935 5 dines
e s elE e sS0 L a3 il Ko s 0la by s SO B
e Ol cpl 51K il Sl S 5 ose Mo AT s ams ls
Ol 55,5 5 S13 he Olge a s s bl s T el ey Wl e
AL L 2 S e

23 Jpeme s SBLEI 5 Lol 4 gl il OUS Sl p s Lad 53 sl
Kdizne gyl Ol i 51 (ks (Met. E (V) 1) 55055 0 03 05sle e
ol 0SS Sl S| 5 B3Las 0ol oyl Ol 5 e 5 e ¢ o (]
e s ool S e Ol Jad opl s kel (Heinaman, 1985, p.317)
Al B SlS e e s (ol cpl s ge o Sl s Aol e Ll a5 505 55

1. Chance.



Y'Yy w})lsJﬁKSii#);wJur}@b;\&jhwjluu\}}

Sl 5 sl | 4yl 5 S o o L3l GLE1 5 ld s s & dalsl 3
3313 eed Dolal 5 OBl 4 ool a4 AS o0 Ol 15505 5 s

e R e I g L Rt e )
Bl T ol ssm s ol (o he Wl gl 0sill (g3 Lol LIS ookl
ey dmes Wp) el 58 0 4 S 55 ke Wl lp b ep 5
S| L Olojes (o550 5 513 Mo el ol Ll dalas el 5 DB cpl (o3
Mo S1als 55wy e s Gslal 5 Sl Jle b5 am Ol o 5 Lo s 5o
SN w) Sl s Salen )i sl glE S (635 e s il s se S
Gl & a8 8w Ll e e JB el e 03 g s Oleslen @
ol Je3 51 6505 B sl el e 5 e sal o 8 4 o) 5 400
odl gt d Cad adIS ol Gl Gl (Sas o (lledal s L
-t Sl A8 o Ol el el ot OV 3l ol aSOT Il £0S SV
sl 2l QL BBl s 4 cadnen & 5 Aas o s DBl A8 gl o S
e 1 el 3 pde 53 pm s il el Sl esle bl 4 (650l i 3
LS oo S sl Ll 030 (552 51 5 23l

dos pl @ddS G 4 Jb= 03 Sl e a5 55 LS e sl
Pl s )y S O e gl )5 0 e e ol o
(ol le) 3,5 o ool (53,3 Mo ool Jlo bl s Glsl 5 il 552
St ol 5,5 e 03 (BB Balal o) Db bl 4 S i ST e S
(ole o) Kaw 352y bl w0 a)ls Sl 5 cpb e glaSiw & 543
Sl O 55 5 S e 133l G5 b e 23l il bl 3 3,8 o sl
ol seassl Ly e dldo e cl slas cle O Qlisk S s S
5 Jyene el gl a1l by s, e 513 cpl 3l el 3 gdoee ke
el 255 Gt s ot B S el g i (05,5 il Sl
2By e el e s s el 55 DLt el e ol i 5l sy
ol sl (S ol e s (Sorabji, 1980, p.52) ol gslas 5 sl
Sl o 5 e S e T 3,8 e e 35 S 5 e sl e e
- e Ol | Sl O 5 ol = Jlae JI5e sl 13 Jels e ekl



Y44 QL"W..«) 9 ﬁ\.: YA aJLa.;Z ‘;j’.' QU{}\;- A\l g3

sl e T o Oladl oS el ol Rl ST e iy e alid ol 5 5,8
S o a1 il w1 0Ll gl e il JRe s o

MG oS das 5 Wl5 e SS1 el 5 (olatn 385 a4 Oy e 3
Ooolaw 40 Oy sl Oldl & &S il (615! V‘L" B N v S TR B e
oM 5,8 ed o3 el e &S 1w e sl el e S e SGS
LI Ty o8 e 5 e Skl i (g0 (SBLEL 5 Sl S
5 JEe oy ool 5 ol nl s ol s e s eel i Al 08 e
Dudley, ) was oy ol 5 Mo poled bl ol o o San 1) JVatzl
(2012, pp.286-317

e 48 sgs e 8 4 Sl S el Mol gl 5l Gle el
S glsl i cpl 53 5 3013 3y ore (B @ Odems Sl G155 C0s 2
e O & cul e e oS das e g Bda O by 3 Jsene g s
Sl b s S b shel Cdlbe cle 018 s 0581 Aol 5 os 0
il Lol oS cl BB Coada o3| ey S ses (Phys. 11, VI, 198, @9-13)
Olgr cpl Oun o bl oyl el e 5 cnl 258005 550 5 il 35050 Olg
5 bl Ao s Bl e BLsl ax a5 3 pdal S L S (gl s
-t el bl (lie .(Guthrie, 1965 , Il, pp.159-164) .| s s ,»
S armi b Solem Dl e 0503 53 1y sl w3l O Ll das
AP PR R [P > Y RCOU P Y RGO V2 - GO g I R
OF sl )l oS ol i 5 $y5,0 e Gls Wl gy Jol e 3L L
Dudley, 2012, ) el s, Sk cule 51 a8 b o S putedl S e |
.(pp.144-152

Canb o 53 (g she)) LS VY
1l gate Loy sl e s LS d 5 0 Sl onis DS s )
Coanb 5 Cmio o Kos e 53 &S il e il 5 ld s o (b
Lol 3 o S Sl sl (et Z, VI, 1032, al12-13) s .+ 4l ,en |,
o b s 3 il e 4 05ST T sy 4 i beg ar e e
5 Al 5 s e 0 ki e 5 el Sl se Pold Cand aw ) Ll .ﬁjbﬁ



YYo wjj‘)&&%#)}&ur}w}\ﬁ'jb&Jl&”?

s skamad 1y ol e Ols g g0 L )b Cands o s 31 (500 Sl sian
Olizab lal s ia- Kl LS o SN 5 Kaeas S e SIs
@ o s doon oS S, T (Mt IX, Viii, 1050, b22-30) ..,
Ge o) Slssm g el e bl Sk g3 S p 3,8 et gl
25l (Saw &S Sle3 By Lyl cs w0 1y a IS8 0 Al S e A0
Sk 3 ols gl ol Kos s Rl bl 8L s IS8 o slalS
&5 o o dels ol Jgoma b s a5y ilE el el 15 il el
o Bl JSe S s Bdeede s b sl ST d sl s sl 1K S
Ll

Coslo o] sy 90 3l o dhw s Sk )5 G o 3l e Ol skl
53 s s el BB s o5 ke sl 5 las Db £ 53 0 s
Phys. Il, ) aeas 5 olob, Jie e )8 5 5585 85 5 oid S cl ol
BN R ST I IS I 8 BT URE LS S RSP Ve BE O 4 Odewy 13
3 b 3yse 53 b Db Sua OF & Oy Gib s LIl e S
wls Aibe 3)ls pasele Chda o Sl gl 51 glediy s g g A 5 sl oo
Dudley, ) 3,5 ks g w Ll ‘C'L» ple bos g als o Sl 3550
(2012, pp.108-109

JYJLA\)J.&&‘)\J}W}A &f\%bis.l«}/sv\:ﬂ .&Lg%kb)}ﬂ):
J}?‘JLSU.&‘LS‘JJ‘;VM‘&.‘QjJJJ‘)LAL;"@YQSL;}&&L’{O-/\JJ:{L}:J&:A.M-w:)
(&L.«w‘ ‘)‘Jt.xﬂj [EERTN 6‘)‘5 j‘ L}Q..:' d\}- u.;& DLES] .,L.:ul; )lS DL L;u.’u Lf. J..::L:‘Cs.::‘b
(Shadda 5 B Lt 3 )lse ol 53 550 el sl S8 (6l Lg;ﬁjd.idduf
M&\)‘bbk}@bf}ﬁru W\M}EMJ‘ W‘VWMLgbLAJ:&&}A\

1. Absolute and hypothetical necessity.
2. Soul.
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1. Spontaneous generation.



Y44 QL"W..«) 9 ﬁ\.: YA aJLa.;Z ‘;j’.' QU{}\;- YYA

©oelly glp plp s sl pl ol das e 5 'k Ol els 3 b sl &S
e T I e e B S
DS el M kS 5 celis Vsl ol dadda s 53 4 ek sl
(Ayala, 1970, pp.1-15) ol jje CuiS 5 ks ol sl L3 Wb sl
Sl sl o asgn 25 oreb SBT3 Lol e 8 55585 5 e cnl 2l
Lol T3 3 (s 2 el ) s Al e GBI Ll alow s 45 el ST

el BB 01 el S

raols J.Alﬁ a ki s geld oy ¥
sy 3 a3y Embagl SOl gl s Rl ol ez el
als sl s dSaal ) . (Beatty, 1984, p.183) ¢l LS ol
SR APIES NPT PICC I I N RO B ] PRSI IR NS
S Sl P8 oSS i a)ls e bl 3 et JASS ol SU
S S Dy s danly 4 1y ol S5 8 5 Slek b Ol e 5l
o1 3y sl 5 SU Ll kil s sl e iy et ORIl el ()
il 5 Ol il Je a5 oS o smse plod m iS5 G555
PelsS lie by slaly b Gl adslane (Sl e gl Last gl
Syl 5 Al e BBl L 3885l 08 5 L Wl e 45 3503 0 Ol sl
Sl pasls pdales o he BB sl Soslite st plly b b 450
FYRCIIOveS S RN P WS NG PRSI o Fp o -3 R ki PRI PPN v g
3 5ebsS Slae b pads Gl w3 e Sl il Gk 3l b 5SS
ki3 Dlsgz e 5l S 5 g e s el pl e sd e e iy b
OB 5 b 5L Ol @ sl gl &S ol b Ol 51 2iy Jre A5 Ol
33 5586 aw pl ST sy e o 3 Sl ge OF 51 ise oSl ol S
0SBl ek ORIl s el 2y e b O s &) cad
534S Sl g OF 3 pal s i sl 6155 ol (535 50 4 45 LS o e

1. Natural selection.

2. Variation.

3. Heritability.

4. Competition for Survival.
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1. Probability or likelihood.
2. Randomness.

3. Intelligent Designer.

4. Creative Force.
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1. Adaptedness.
2. Agency.
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1. Like produces like.
2. Like produces unlike.
3. Direction.

4. Degree.
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1. Chance Transport.



Y44 QL"W..«) 9 ﬁ\.: YA aJLa.;Z ‘;j’.' QU{}\;- A\nm

JUsl ol 0B Ly e wodnl o3 ol (Saw ol i Jlpl 5 e
VJ“")‘J J.é:— Qj.,l.g lf. C_,\.LG 4 w S J})L;é JlS @ L;:LA) ((J.JLZ» o}‘_ﬁ mJL: Cewd
.Johnson, 2015, p.35)

735 S8 S il P 5 e XYY
SIS s S B s Mo s w pleil Lize OIS U5l Jad iy 0 gl
o5 65 dx oekiy Sl se Sl (Darwin, 1959, ch.1-5)s50
o ol s e o p ) sl ipdy e 1) S8 8 s e Sl
Gl e b et ol b Dl 5 Sl ST ol e is LS
SAE 5 S s kil e Ly Sbsrse 53 b Ol 5 ek b g Ol s
5 L Sl gl b gladol b el Mt cpssls les care 1 IS
22 ek il s He s bl T e oy il il

5ot alial o a8 5 sddasls o a8 S8 85 5 s e
e L s e 6 s e B L S s s s 50 S
S o ALe
sdiatbs e FoY-Y-)
a on SO e S e b5 SO e bl 13 s sddanls s
Mo (SEE Yo 5l alie 4l el 5 05 8 e s b 5 s o 53
SOl bl oS e Wb .l SIS s g0 SUE Sl a5
Clage e &S 5w glea 5 Of Wb il 3 Jame ol 36 b3 4
SIS S35 et pedien e (S (s Jal el e )l el Sy
S Sl 3 i e b D s S Bl S o
“ A ol e 5 e S S ) s 8 Bl Dl e
oSS 5 el Dol DI B slml 5 Ol A s Sl i ol Esl ol 5,148
(bid, p.276: V.8) s 45 . b,

S e ol il (GG e b S e eddantls e s 65

}:.‘:‘."‘;bbﬁ‘“:”’obj‘::*ju:’.‘ﬁmybb‘i‘éjm*;“'b);j"jﬂj‘f“’b‘&qd’“



Y'YV wjj‘)&&%#)}&ur}w}\ﬁ'jb&Jl&”?

Loy glie sl Ol bl au.i)&in Sy gp dse g ol 3l s P 3 R
(Ibid, p.318: V.291-293) 52 e 55,5 Ko ol L s s S

sl YoY-Y-Y
Al Do L b S waes Do (G S 5 kb 18 S
5 o nls 3T 31 (ol 5 1 Coeal Sl cpsls Sl ol cpl S
woaSl el Ol S8 85 5 i Gl e el s ksl Lol
Lul s Oles e das o gy i Jasl s 0T 56 cos o8 5l oslal ail s
S 1 5 o T 086 bl sl sdpdy G Ol ks sl B 5 55,
wsl e Yov-v-y

Ll i it 8 S Ses wdle 4 s)ls oLl atlial e a cpgyls 55 il
3015 o Ss Sl 4l aliil Cle o g e di Slsgz e Sod
C‘j\.lg\&g ol sl s S8 Sl Ll el dalﬁdﬁ.ﬁe Lyl N s Shas
j.x;:.m.aﬁ&&lﬁﬁh@ﬁf:ja|m§6wo\}sda‘cﬁb}3Q._alb..:j.g
s oarlal Peo ool bl Slauad 4 i fes 3 &S 35 el Ol o0
Ja.cé:)ﬂ)'\)Jﬁqcx)\:&@jwﬁwﬁbﬁfbéé}g Lyl
JONNSON, ) Wlodl sy ils oy S i 0o 5 398 0 Sl ol 5 S
(2015, pp.65-67

PRI EC I o B
e Mo 5 (Sl b Sl (sl (S8 S5 5 i B s e e 2
El S5 5 POl 03 agr B b Sl s e e ege a5
s 45 Sl mb Bl pl 355 oo Sl Gk b5 i oS s 3l
oS 5 358 35 m sl gl 355 £l 53 ek sumse U e ) (6 mk g S 8
5 s Yo s 3 ol Lo S 53 it 206 w6l cal 3 35z s
Llsipo e n Foe oSk 5 Yo 5 (S Ol 0 L b LGS 5
S b oss ol 5533 15 pals ST LI (Darwin, Origin, 119:1.311)
il Sl dies 4l (il ol S5 8 e Ulse a1y b Okl S s
Ol S o SaS Dl pl w5 asd e SOB Ol 4 e ab



Y44 QL"W..«) 9 ﬁ\.: YA a)Lq.o.: ‘;j’.' QU{}\;- YYA

JL.S coJ...::: J‘.al?- ;.LJ J.LQ L;ijb )‘ 4\51) &Lﬁ&ﬁﬁb 9 C)‘J,::a.’; J‘-"f;;‘ w.b
.Johnson, 2015, pp.59-60) sl KaS of (108 3l & 5 &S e

S om
48 Aoy S cpl s Ol e rols 5 skl B s b

Fo s O e s Slediy s Ldiine 5 L pdy o 1) Cde Lol 53 2 )
RIS

OF 5 35 o &S ol 55 o Wlo 035 JMe Cule 5 ghiadda Jol Y
sl Gl

Shols el 28 Sl b s oS ol cle o5 il ass o L 1Y
sl o e S s U 5 S e (Gl Lo e slan )l b
o 25 e 5 I sy s S daly sk 5 e Ol oS Lne il
2 e e a8 e sl Ll sl e Sk (e s Jseme sl Rl
OF 3 o alpo o lime i s L b 5 il o i Jls 4 e oS 55 8
21 ol L et el 3 IS Lol 530S e ol e 5 il 4 s
O o pmhle 5 s il L o sl B s s e Cule ) s Bl L

3 sl Gipdy spse b 3 sy 050 S Uy 4 b SRS E
LB'U]’ 3l S u.ll.au_}ﬁﬁs 5 Ol Ol 31 Ll S Jg:...]a S EL ) EGOOH R
Soar o83 25m e JolSS 5 POl sl S 1) Sl wdd Jol S e
sl 55 Sl i 5 il da sS85 5 e alar 1S sl i
Soloms oS> 3 1y ek B sl s s 2 il 5 Dol s 4 S
PR T N V-5 L 15| WP P PG SN RGH] VS S| =] VP U VPO
Db JASS 4 e 5 A SaS el 6l g5l 0 65 SO

(Pl aeald Lddiae 5 Al o iy clie 5 e Gl 4 ) Sl g a0
a ol s 1 el W el i s e 5158 5 o il S 5 0l it
wld odol 5o cl (Saw 5 S o Jes 33, K8 4 &S glalisl e
Jer B8 B s s dll Olss 4 la 51 sl e e S 4 kil
5 ol Sl o S OIS e 3l Gk 0l S skl e U Le () 53 oo



Yya wjj‘)&&%#)}&ur}w}\ﬁ'jb&Jl&”?

el ks Ollicd e das 51y Glldd ae 5 Slubd s Aad 53 G
ok o 53 1 Sole emes 6 e ble Olpe 4 b LT S Cliee
Gl L yre dld ol 4 Dl &S Sl ) Clde L b s el
5l Mo LS e 13 Ll i pme Glane (ol sk w5 30 s
b by Glsie Jer 5 ol i e 4 oo DL e S e ol
- L) ol (6K sl sty oS A Shie il el liB S jae o
Laea b S 50 (5850 oS Sl cpl 51 ke OF 5 sl 355 (505155 45 aas
aodal 0o 53 (5l a5 el eyl Ll 5 Oles 4 bgs e oS Sl (6l
o bl il e 1y il e a8 S L )y sladal o 5 ils IS
OF lins & ol ol 558 55 5 ks Gy o €585 5 1 o2 068 s
S S ISPV VRPN WS (R URRCIVA = IOty JRCH JOVEL P RPN PP G
LS s e S e 5 it BB 5 AT e L el ol 5 Lame U
Olor 8315 3 55 Lol Sl ditne 53,8 oo 5> Coalal (sline 4 byl 3 |,
g 2 5 oeld Sl Slae ol e e Bl el slae 4 L
el S5 e [ (S8 (i 8 035 sk

U8 o Accident) slus a1y uls cpasls ol FI 5 JlSS Ly 3 1
Ol 5000 S 4 o a5 (Sl lins 53 1 uild Sl sl Ll s e
s e 13 Spontaneous) Jstes |

sl
IPHE EN VS R-JUNT-R VPR DS WV I G s\ 1) IRV I
L) 0l aea bl e 5 gledl Lie OYAY) b cpssls= 0

"D

0 -Allen, J. (2015). Aristotle on Chance as an Accidental Cause. In M.
Leunissen (ed.), Aristotle's Physics. A Critical Guide, Cambridge
University Press. PP.66-87.

0 -Ayala, Francisco J. (1970). Teleological Explanation in Evolutionary
Biology, in philosophy of Science. 37:1-15.

0 -Aristotle (1984). The Complete Works of Aristotle. Edited by Jonathan
Barnes, Princeton: Princeton University Press.

0 -Beatty, John. (1984). Chance and Natural Selection. Philosophy of
Science. 51(2): 183-211.



ALY QL"W..«) 9 ﬁ\.: JA aJLa.;Z Iy QU{}\;- )

(e}

-Darwin, Charles. (1958). Autobiography. London: Collins.

- . (1987). Charles Darwin's Notebooks 1836-1844. Edited by P.
Barrett, Sandra Herbert, David Kohn, and Sidney Smith. Cambridge
University Press.

- . (1959). the origin of Species. Philadelphia: University of
Pennsylvania Press.

- . (1868). the Variation of Animals and Plants under
Domestication. London

-Dennett, Daniel. (1995). Darwin's Dangerous Idea: Evolution and the
Meaning of Life. New York: Simon and Schuster.

-Dudley, John. (2018). Aristotle's Views on Chance and Their
Contemporary Relevance. The Peripatetic Tradition. Vol.12. pp.7-27.
-Dudley, John. (2012). Aristotle’s Concept of Chance, Accidents, Cause,
Necessity, and Determinism. State University of New York Press, Albany.
-Ghiselin, Michael. (1997). Metaphysics and the Origin of Species. State
University of New York Press.

-Gigerenzer, G. (1989). The Empire of Chance: How Probability Changed
Science and Everyday Life, Ideas in Context. Cambridge: Cambridge
University Press.

-Gregory, Andrew. (2007). Ancient Greek Cosmogony. London.

-Guthrie, W.K.C. (1981). A History of Greek Philosophy. Cambridge.
-Heinaman, Robert. (1985). Aristotle on accidents. Journal of the History
of Philosophy. 23 (3):311-324.

Hodge, MJ.S. (1977). The Structure and Strategy of Darwin's Long
Argument. British Journal of the History of Science. No.10 (3): 237-245.
Johnson, Curtis. (2015). Darwin's Dice, the Idea of Chance in the Thought of
Charles Darwin. Oxford University Press.

-Lyell, Charles. (1837). Principle of Geology. London: Murray. 5™ edition.
-Naddaf, Gerard. (2003). Anthropology and Politogony in Anaximander
of Miletus, pp. 7-69, in Couprie, Dirk L., Hahn, Robert, Naddaf, Gerard,
Anaximander in Context, New Studies in the Origins of Greek Philosophy.
Albany (NY).

Pence, Charles H. (2014). The early history of chance in evolution.
Studies in History and Philosophy of Science. USA. Vol.50. pp.48-58.

-Sorabji, Richard. (1980). Necessity, Cause and Blame, Perspectives on
Aristotle’s Theory. New York.


https://philpapers.org/s/Robert%20Heinaman
https://philpapers.org/s/Robert%20Heinaman
https://philpapers.org/s/Robert%20Heinaman
https://philpapers.org/s/Robert%20Heinaman

