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Harmonic Motion

I Classical Mechanical
Models

Nonconservative
Models
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6.5 A partial “model map” of classical mechanics exhibiting a multiple hierarchy

Rectilinear Motion . " Orbital Motion
I Constant Force Linear Restoring Force Inverse Square Force
F=k F=-k(x) F=kir?
v Free Fall Incline Plane Pendulum Spring Circular Orbit Elliptical Orbit

a9 3. 29 Ak (Giere 1999a, 110).

15



b

o
s

J)
fife)
N
o

el
N

|9l 37

S

of TxONH 7PF Al Ak FELL

Sl
=

St

A 2yt

=
—

47} Akt e

1

—

K

[¢)

Z=(force function)®] % 2]7}
29 HYRT of7]o] A&

o] 'B2A (complexity)'o] 2kl

SH
|

of wet £F 29 L H
of o]

=]
=2 &

ANz e] HEof tigh 27o] F7IEHA 4= 2 9

al

1%
%S|

kel
=1

A

L=
-

PR 2

7S
il

T30 FAAHEY. = 39 371F] 22 9

il

of et LHHY
1714 7]o]g]
FoH(Giere 1999a, 109).

=

]

O]
i

HEZA nygog JLHZTH ThA],
el FAHEL o E 0], BE

FEE| A, B}

o}t
=

)
—_

N
No

A

|

]

KBRS
=2 =

K

AA7E B

2l
d

el

57].6

[}

T, 299

°

ot} et} B Aol
A

=

171 &

o

)

—

0

<

ol

NG

oju
B

A

16



9 A= 2o

}

of. mEbA Z1oje] o] A F2oA B

s

2 BAol Al

o

A Aolo] T

=]
ofl=

H ok (Suppe 1972). 22t o] A

A 3

Al
=

S}, 22y

A

st m

S

Suarez 2005). I}

slof g}, 1@

3

HE A}, o] B

13

7AO
yAO

}

‘_ao
ol

o

_—

q
ol
oH
BN

N
|H

o
B/

b

I

el
o
iy

iy

mmo

o

HA =t (Giere

ZEA5

sk

are]

sloF 314t of

A

19l magel o

]

1999a, 114). 7]o]=] 9] Troj w2,

oju

71

s

Z 2|5 (recipe) %+ A

o] ofat HolA AAEe} e, zawe el A9l

TEE A

17



mge oAt SAT 24 (urpose)e o) AAe] E4 WL BASE o

o,
1o
mlﬂi
H
oflh
1o

%)
lo
fu

AHg5Hs “FOl(X) o] tH(Giere 2004, 742). H =& E3t o
A Aoltt. FA dgTt AAH wE dolA oY dA Y-S LAt =

Weabs o @, ok 24, Bes) MY o W 845 FUieoF v 4|

2% 4. ALA9) IAZ(PR), AN 9] A5t A=(eEm

18



EAE o st ARYelE AZAQ fatgol A9 gk 9% AEx A%
Age mad Aatsid wet v 022 Ak A4 Azjeh 48 BAZ gk,
02%o| A5 LAEdE AEE 2L BAHo] 9X on] 94 gt o o]

Aol A= k. 7 A=7 oJAY g olfe Ax AlEAY] F2 o] H27

slels 2Hom A, Bo] bas] nid A AdA4st A9 Aws

7]ojalo] uto] wzw sbg ¢hEgt B FAol At ol eldl= ItH(Giere

1999b, 45). Tk @A0] Ak FAT BFe Tgeteh AA A9 A8 FAT

It (Bailer—Jones 2009). 29 A& A= H4 o ses Ad 2ds stz 542

Hralo g2 AAGE o] f-E EfslioF gt (Giere 1999a, 116, Mattingly 2005). A<

19



AAC] AHE dnht & wreisheAe] Dol T olzo] ouE ofsjshs

o ko] glolA B AAAe] B T Hgst Hde] nyo HyHa

20



HASHA

v
0z
)
H
o
>
v

7HdA

\ 4

HASHB G2 2¥B  —> 7HEA+7HB

;

a9 5. 9AH 239 AA A

a7 old mgo) A4HAe 1% 52 ok 4 k. o 1YL 4544

97 (design)'eHe G018 AHESLIAL Gt o GolB ALgSHE oG TaE Ao
27 s Bygo] ARl BA o|wst wigE AnE A4S BEa}]

Sigtoltt. BA O e d AAATL ol et BAL AT Bge

|

TGl 1S RAAY 4A BHoletn PEES Sha ANAOR 5]

AAZ = AA B4 mebd dagh 8452 At meba o9 By A9

B2 A 299 7 BT 2ottt oA Axe AAY o] FA2 494 kIR



st9l Bge AAst: Bye AR wEE 4 gone

o

AN
9E g ®

2

A Bl AL TEs old 5 k.

Atk AlsgolA shte] AlewS ste] fiAl &3t BES Eetth A5l
B2l 5= EA](branching)= &Y A9 mygo) 23t A0 Y& oE

Hgoz At Beo] whsoid uf AR, of Az AFolA tE EFo]
SHETE oA 2R ASwe]l 42 4 dnk o, & fAINA shtel mYRte]

7FA 1 Q= 7S B2Y EA 7Hd (model-specific hypothesis)2h st 71 @A 9] 23

_,4
X
o
_);
"
r
e
rr
RO,
o
Wi,
=
ol
>\1
N
o
ol
el
1o
H
ofll
S
_);
do
H
ofl
2,
?:
rL
el
o
-
2
i)
N

22



oy #1

HASH A

$F1 7k A
28 #2-1 D& #2-2
- HA=X B HAZHX
714 A+B 7Hd A+X
23 #3-1 08 #3-2
&3 HASEC HASH Y
7Hd A+B+C 7H ARX+Y




I

I 7pe o] 7

)

3 e Holx

wjr

.

J)
A

—

o)

19l mdo] A9 2

oL =
T ©

ol
=0

bl BYe] ool AL B8] R L

)

E4 7}4E 7HAoF e,

o]

]

o}, FAo] gL Holx

o

Ho

Z]
a

o] ofyt}. of A metA Y] A

7hdol

s,

T2E AHEA O9 6 olA 7 Aelel (BI#Do] THAlE 7HEde At

NG

NI

<k
e
B

ze)

iA

ojmj (R #2-1>T} (BF #2-20°] (HIJ#D = vFe=E F

St of7]o] =

A A

7 b A B st

4 7Hde FHAok gk 19 6 oAk

E
=

Lol o] ng

o
=

of metA FAHE Zol. <29 #2-1)

3|
sy

X
=

o] 4~

W o] RYe M ASHB, % 7HA 7}

25

I

o

Mz AA =2 Co wabA oAl 78 C7F F7HE . e (B Y

L
g

#3-1>9

PA ek ek (R #4-1)

55
w ©

= I

7Hd A, B, C

__1:.
—

#3-1)

24
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itk o] Ad oS (T nAE §HAE FHAD) AES £L

& YeRd 4 Qlth(Hamilton 1964, 1).
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o] A& dUH JtZ(Hamilton's rule) 22 St} o] 42 ofH A2
THER)C] == ), 2) o]5®B)o] & o, 3) H-E(C)o] 25 o M3lstr] Hrh+=
olm|E ZHth o] 4ohA B2 AT A7 ZetEe] WS o], AF Al 4ohA
o]t (Abbot et al. 2011, Bourke 2011).
T o] obA Yol Fast &5 A7 AehA wHeto] Qb Ael
7HthE Folth. o] A Fx+= AZAEE 1Y o] E(partition) T304
cEdtt A Bl AAE AFAEEL AA sk HetE Ay Adzel 1y
At g Bagith of7]A] W3tE Yoyl A (agen) = A AT L] thAtol
= AfAlelal T1o] dFol AAlA mAlE FFe] A Atz SAHEL, WAL
el g A SolA vA= Il Y Ad=r SHHH. o] 448
TFZONA YAAZE Sk @Qlo] HA T19f yAIStE AS]A mtEY = 3 9iAt
oA FFe W= 54 tde= 7P 7 8o o] ¥k Fx7F HAE O
U = FAATE 2oAl 713 O dF = BANA HHA] o]5Lo = Fot x|t
JORAL Y7 HA o 20 dojdrt, I8 H= IF AdEe 224z A&
Ao g ZsHE dist= o]2o|tH(Gardner, West, and Wild 2011, West, El Mouden,

and Gardner 2011).
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YPI2Y: Zeo|A H2
Az = Cov(w,z) + E(Az)
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DYEYH: TIsh= Mich 2o Z
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-C+RB>0 Cov(W,Z) + E(Cov(w,2)) > 0
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Abstract

Unit of Selection Debates and Model View

Jun, Jin-Kwon
Program in History and Philosophy of Science

The Graduate School

Seoul National University

This paper deals with the problem of theoretical interpretation that occurs in debates on
the unit of selection. To solve this problem, I suggest changing the view of scientific
theories. Unlike the traditional view, the model view indicates that the theories are not a
well—-organized object in a coherent way, but a loosely assembled collection of models.
When we change our perspective, we see a complex structure of theories such as kin
selection theory and trait—group selection theory. Due to the complexity of this
structure, there is a difference in theoretical interpretation among researchers, and it
becomes difficult to resolve the dispute.
In order to analyze the structure of the theory, this paper proposed an analytical
framework called 'the hierachical model view' by improving the model view. And I
use this to analyze the structure of kinship selection theory and trait—group

selection theory. The results of the analysis show the hierarchical structure of
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mathematical models, that there is Price’s equation at the higher level and there are
Hamilton's rule and trait—group model at the lower level. The two low—level
models contain causal descriptions and their contents are represented by the
partitioning method used by the model. This hierarchical structure shows that the
aspect of the debate depends on which hierarchy interprets the theory.

In Chapter 2, I show that the "equivalence problem" is solved by this analysis. In
Chapter 3, I analyzed in detail the kin selection theory in order to deal with the
controversy on Nature in 2010. The analysis of this chapter shows that criticism has
failed because kin selection theory can be interpreted in at least four different
meanings and it overlooked the diversity of interpretations. The conclusion of this
chapter is that 'individual selection interpretation’, which includes the agency of the
individual as a core content of theory, is a proper interpretation of kin selection
theory. Chapter 4 deals with the debate on the trait selection theory of the 2000s.
The conclusion of this chapter is that the ‘pluralism of perspective’, claimed by the
trait—group selectionist, should be discarded because it is error—based, and both
theories include a description of the causal process. Chapter 5 deals with the
mainstream view, which is the perspective supported by the most researchers in the
debate. In the framework of this paper, this view is to interpret kin selection theory

as a model at the top of hierarchical structure. In this chapter, I criticized that this
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view not only causes internal contradictions but also makes the content of the
theory too narrow.

At the conclusion of this paper, [ proposed a distinction between the context of
theory interpretation and the context of empirical verification. According to this
classification, the analyses of this paper is about the context of theory
interpretation. And the conclusion of the analysis is that in the context of
theoretical interpretation the problem on the unit of selection cannot be solved, but
it should be addressed in the context of empirical verification. Nevertheless, much
of the debate so far has proceeded as if the theoretical considerations solved the
problem. The debates on the mathematical equivalence in the 2000s and the debate
on the mathematical model of the kin selection theory in 2010, which this paper
focuses on, are typical examples. Therefore, the conclusion of this paper is that
once the confusion about theory interpretation is removed, the problem on the unit
of selection is empirical. Finally, I finished the paper by suggesting a methodological

framework for empirical solutions.

*key word: unit of selection, model view, structure of theory, kin selection

theory, trait—group selection theory, mathematical equivalence.

*student number: 2008-22694
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