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Emergence and Development of Similarity

Hitoko YAMADA

Abstract

When we encounter an unfamiliar object or a novel concept, it will be
connected to something familiar through some similarities. The familiar
image will be the base of our understanding of unfamiliar objects or
concepts. It is surprising that one and only image suddenly comes to
mind, when any object or concept has an infinite number of things which
it shares similarities.

This paper first demonstrates that some familiar image with a
holistic similarity emerges when we try to grasp some object or concept.
This will be the beginning of analogical reasoning, which is a way of
thinking based on perceiving similarities. This paper will also show that
this familiar image develops and changes. Once we notice a holistic
similarity between two different objects or concepts, our minds will
continue to search for more similarities as well as any dissimilarities
between the two. The familiar image often gains new similarities, there-
by turning into a more concrete and richer image. But it might be
changed or discarded when it is judged to have too many dissimilarities.
In that case, another image will be sought as a replacement.
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NP3 EEELHE2MEL, SHICECEML L) ET 58, 20F»00
ELT, §TRECH 72O PEELEF) 352 Lk, BED
SFIFELHIEMTROGND, HILLALETNAS 2 EbniE. FoAWicL)
DN E, BAORRBEOHF 2L, HB250WIEIFLETEL RAEREAD
PO ULEYT, 220 ANCULE 2B CEPNBEIELH D, RICHT
HRENTIDHEXRLIEDEWE LWIRICH2 21T, 8 k577, BifAE:
DL, BB LAZKROP I BT 2 RO 25 £33,

HMOEZRD B E W) @D, ADITH) Ban, B#E, EBERTEICBWTCRE
HURRZF O LT, RS BHBINTE Y, FHOMZ2 D LITL#HTH 5
[FHEl (T v—) BT 2MZEI3E e, Al Y 3%
FETITbNTE, EBFEIIBWTIL, HUSE2E50CERTH AT (£
77 7 —) DWFEH Lakoff & Johnson (1980) e ¥ #i3 L& L TEA IS H
nTwa, : : -

ARETIE. BB 2MMEICOWTEEEF om0 & LTEEEED 2
. FOMBECDOWLIERE LTIRONEEIBIZES = L3 L 7w, R
B B E 2 L CARHHE P SUE, L. APEERERZ YD LS ICRKR
L. ERINZ2EDL) ICHBICHMICRLTTHI2D0E W) MEEES,

EVHR—ETIE. AVEL 2POMICHELES BB, REErgsE ey
FEAM—INCIRZ SNAZ LEHL., BLETREIOEENELIRE. B
TH5LDTHEI LEHL DB,

BB

B ICEED C KRBT H 2 HROIFIZ, BXOBUCHOWTEDXFEE B
DERE MR E L TOERDBERERETT 2 L D LS - 720, FoEI3R 2
LNOWMERZ DM EDEIC LN ZREENMIS 2R T AW ZL{ R on
%, Lakoff & Johnson {3, “§Eis" #° “Mkb¥ 2" L DLW 773 THL. “K
B ME LTI DTHBEIELEERL (p7), BRSPS
DB SHEEICHEAINICEZ L2 6NN THH I E2IERL. W22 L
RRERIAICICE D WL R B HEFOT K ELS HE L ER L,

1) 213 Anttila(1977) {3 “Reasoning and cognition is largely based on perceiv-

ing similarities and contiguities” (p.16) &ik-~XTw 3,
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Gentner & Gentner (1982) (2. “BEX” 2R ITEED " “EH” £
LI RDE D LBEIEITOWTHWLNLIRBEEMBY T I 2R, R
HThH-oBAVEMBINDITH72->TE, ABHEEICESRL Twizkicily
ATHEEITEROWMSEENLMAA IR L 2RL 2, BREIEIC X
HAHMRIZHFENICOHBICRONEGLDT, KOFH (1) THEROFEELFL
FOBBEPEANIHEE VA - THEENLTHREXR L T3, ZBE&FlIicBW
TS, HURE, RTAPCEELEMCTHZEL T3,

(1) Jazz is not about standing out front and making the biggest noise
or spectacle. There are no baton waving conductors and no strutting

rock star egos pulling the group in their wake. Jazz is about playing
in synchronicity with your fellows yet speaking with a voice individ-
ual enough to attract their, and the listener’s, attention. It is a
conversation, not a speech. (Shanghai Pictorial Oct/Nov. 1998, p.8)

P X@BFEPLZEDOLHOTH), itz vy Ry 7 ra—nid
EXNLIBFLRELRE—-FDL I THDE L, TROEIHICET 22 HBOKE
& E RO FICHT 2EEI L T3,

KOB (2) TBZADANIEZDZAVBT 5XEZHRLTWEH, Z0lk
B, ZELI XL T D0 ENFELITH 5 2 L L. “pattern” & \» ) F£IH
PHWLNTWAEZ EDLLHHETH 5,

(2) The Kennedys: A History of Tragedy, Scandal and Achievement
Michael Kennedy, 39, who bore a remarkable resemblance to his

father, Robert, seemed to personify that family pattern of triumph
and tragedy. From outward appearances, he was a good family man
who worked conscientiously in nonprofit groups for poor people, a
politically savvy Kennedy who, suddenly, fell from grace over a
sexual escapade. (NY Times, January 2, 1998)

B—ITORBLICLIREINT WS, FBIE A X v o FNERIIDOESH X HA
DELNT VB /NF =2 Hh ), 2A TN T 2T 43S D88 — > 1K (per-
sonify) ¥4 3nL 3INb, 2F NEDANERZILBOO /N~ R 274 DAL
ERARIC, AT 4 ROFEREFBIDORERZICHTIIHOTIRZL LN T 5,
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HEIZBIT2RZLNEIDERZIZLODEBEMNFHLUBBRIZIONT
Richards (1936) (2. B 3 EHITOWTHORL ZEESHAEICEHEAR)I LD
75X %L (p.93). Black (1955) 2tk &9 D iE, BEICIREAE Y 5 T4 = PA
FEICT AL LN, B2z VT ewmL, (p72) FEEREEL
BRIV 572 AT B &, ZORTODEESMHEIERLH) 2 LITLY
HEL., oS 2EaRT I e H 5, Mo NSE L R E3
VW bic, BR300 THEEMNMISIT TELD L LWL DIFFZITL 0,
ERLZ LA EDE I T 2D, MIoPIZTILEND S,

HH—DoDYERT, FN2OWic T 5 2 bR, £t FEUT 57270
—BEDORADPSIEE > T, FNOREEN IO RET LR, Hmob
SEEERISDFEZEML T, 2 offx 0FUERZHEE L T < TR
BhHb, COZODHEEEICOWTEEL TAzW,

RICETFBL DX (3) @) iI2R S5, Sally % Richard & v A#1d 6k
DEIFNRT) SADLFELZIZ, EBLLZNFNCIELT 5727—HDH
BrohhFEs LHichRi b,

(3) Sally is a block of ice.
(4) Richard is a gorilla.

(3) (1) DX EFRTETEWMTBVELEDEZENFNIC, [H2w], [FRoF
W], w72 Sally £k, 72 Richard & I FORBD72/E—2DIE@ELT
hbo (borkdbT)FIFERIZEBELLWEWHTHS,) CoHETL—5R
PHRAL LT, 20 d@EI T LB BEN e & RE
4, Searle (1979) #5BXB k52, TOZADANYIDOEERZ LHEEEZRITEL T
WS LTI TES, 22, kD k) EiRZ 67z Sally i
“warmly” (23343 “melt” LTWL 3D I N b L) i1ck b,

TYVAFFVALREWHE, HRIIXFEB ) ICRHETE 52 & 25N
EWHZITLDERZ LN TEZD (Way, p.33). CORIZAFERVHEIERT
Holenid, 2L OWEED. 3) @) L) L XERFTTHEIC, TLHITHE
WEPNRLGKBEETZTTTCIOXDOR®RZICE L EWME L TELERTH 5,

Lo LEBICHRERVREE LN LHE T, % £ 6 L DORENIE, 72728
—DOFPEDRRAIZTI P OETE LI I AL TWERDN S, HrE T
) SDEIIPERZ BHAD, ELPCE—CERICNITENIET oiTw] &
W72l X THAE) P, TONIONRE ENFMNLERERCHETTHLER
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HEND, REZADESTCIRTALTEIAMTHH-TH, BATEELKD
FT2ITY)IDLEHIZTLEFFFELIZ v, FIITHKASITFCRED ) 2 ICBEBTHEDN
RELFDFLHIFTTY)SDEHIZLEBLROT W, [HolFn]L vy J720T
ZRBLTWE2L ) TY, EBERD Y BICER THOE RSS2 6
LTWBDTH 5B,

RKDFN (5) IZHEMRTII7% v, BIIFARATHR E XK\ ZDOE S DHZIT T
MINTW3, 50, ZOLEOBERICIE, BERITHROKE ISLENE DD
HFED, EBERBICB-TWELEDLNS,

(5) Whales navigate through a rich, complicated landscape at a stately
pace, slow as zeppelins, majestic and alert. (Ackerman, 129)

RIZETEH D, XOBE L TUIRIE—HRIZODWTHOALERT 5 X720, £
NTHZED—RIZ O THETY 2oz, HENITHICYT 251 £ T AR
WINTWBZ Lbh»b

(6) A whale does, swimming beside you, as big as a reclining building . . .
(Ibid., 178)
(7) At last, we dragged the alligator partway onto the shore, and it

walked the rest of the way up the bank as nonchalantly as a willful
dachshund. (Ibid., 92)

(6) (7) 1T “as ... as” 2E A, ERAITIT “big” “nonchalantly” & > s/}
TERLLZOOYMEHRBE LT WD, 7245, EH56DXH, Lo LS D
SUMER LG 2 E/2T 5, 6) D “reclining” (7) @ “willful” £ w9 EA
Fll3. “as...as” THEI SN T 3E312IZBER L < ERIIZIE “building” R
“dachshund” Z & L4 6. EEITIE “whale” X “alligator” i THEEL
TWad, BRICIEE—RICOWTHET 23D T, EERITHEENS
Ul :‘civ*‘@]( CENHBLIEE, T LEFIIRLTW S,

KD (8) TLHEEHMEFZoDOYORICR 65, REMICIZ, BOEL
DA [KELEBE~>y MEIXot#] THa L, 2F), Fotibo
(68 1% —FIMZEZ HXTH HH5, RIFFIZ, [WIFREZL RO ICRED ST D377
THHIELETHREIA TS, COFZDERETFao—2»5, 2F)EE
KEWH) ZOOMITHT 2EENELUZELIF L HEEFN TV S, BT S
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CHTHDORMRD, R T E2XRE~y POBMRICHIELTWEDTH B,

(8) The first one off the panga has to leap when a swell lifts the boat
to the top of this ledge, which has the surface area of a large welcome
mat. (Weiner, 11)

BEN UL, ol (3) ~ (8) TRAELEHHLUEISTIRIN S ZDEH
TIEH L2 XEDRHICE L L > THNLIGZE L 2V RO Ho0f (9) &
1) ICBWTIRZ BT TE—ITEI LI LR, EbbHY I'.%ﬁ‘ & B E AR

NBZEHFEELW] L) 2 EE050 B3 (9) T Ml i< 10 T3 T3]
ICRZ bb, COELIRLZEAR LD i%#~h1tw;tU%®W
REBT, BICHT 2R 2 THEEDIEC ( TI (2R LIz < ]
Zei[a3a=T4 bbbl LA DDbV) TIEE—IBL72nW T

t%EKﬁb‘V%LT"%%%héut#T%QWJ;t#M&EEWWL
GEND, B—IUEZ W EPRILTH, MOBERFRL UL, 2tk f £
—VIFECHNDIDICL T LE), “BENHLE W) EERE—D— D
BTN LHITHETZ 55 9 1) &) BHRIEFNEBRICIE, £
THOEENFZTELFS>T—20DRDE I UA A=V, L S>TRISGNTWE I L
DIy Ir B

(9) Islands are ideal for this purpose, because it is hard for your

subjects to leave them, and it is hard for outside influences to invade.

Islands are like castles, communities with moats around them.
(Ibid., 10)
(10 because much of this life is trapped on separate islands — the

summit of each volcano is a prison for most of the creatures that live
and die there . . . (Ibid., 10)

KOW (1) TREZEDTORRTRIDZEALE LAY, Aok #
CHhLRTILIEECTRIHEENICEELZ NS,

(1) Great tongues of ice strech out from the continent and speak in a

language like music, with no words but with undeniable meaning.
And like music, the vista is a language we don’t have to learn to be
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profoundly moved — we who do not just use our environment but
also appreciate, admire, even worship it. (Ackerman, 229)

1) DEBOTEOTENL L LTIE, DT, Bizo L M Ok) DELFE
S, COEPADTIZL TV ERZI NS, FNHhHERIIFOBICE
CHFIREFLTHL, FNIMT»2R2L2EHEN L) THY, TBRFHEED
EEDEIVICOHIZ B, ZZicefke LT3t e AR IcHExE 07 F5
TEDIICH TEDHH > Tnb, EFOEND 6 TIUL, TOREERRISE, 72
PEHIZHEDIBP L W) 7278—D0 NS 2 RATAI L b0EE ), 20K
Uz LTHZICBREINZY, 22D A0 BT EEFILICH TR
LTV ERLILEMT, M HUSSKRAINTHRILL TS, 7255 1A
HDIZEHWDOEZ ADOFICUT 5 LB, EHEOFICIEEFLENTW
7ZhITFT, TOFLV)BERBRIHEL®EL TomBEICIEEr RIZT LT
BEEEITBETE LV, DF NHRFICERRIC, ADBEREZILLBELNLEZ
EIIRI2ELEAN LA A —Uh, EFOTHOFITFLA TV REMES 5
LNTHD,

Pk, B (3) ~ () oFFICL D, B ZEEEY, E—IcBB3INs—
SOFPEERBHCRREN TV AR S 52 L 2iEH L2, L2AL, X
DB (12 TIIRE L 2 IS ZFEEUEA. EROFEBE L D D RICRREENT
Wb, MR DFBSIIHEDICHRASNTEE L Frr NIk, 65 SHINT
W<,

(12 Inhis [Darwin’s] secret notebook he sketched the origin of species
as a few rough diverging lines, calling the sketch at first the Coral of
Life. . . . Later the image was elaborated by Darwin’s followers . . .
into great gnarled oaks with hundreds of species names neatly let-
tered at the twig tips. (Weiner, 134)

12 35— 4 »OB#FHICBCTEPDIEREIRT “coral of life” Rk
X “tree of life” 2 EZNLRBZIRTXETD, 9 LB, EPniER
TRTRDOSEKRLERRD HEZN2 LD TH D, BRLTIDOXEDTERICH
5 “twig tips” ICH 72 WA DELUD» S FE -7 FH 2 Tl3Z v, ¥ T2
R HNBHAORICKLLNEHEL, —DOKRELFHEIIBINL T 24
I, T ERTIE, 2L LTOEEIIA XA —Vr8L 5, Ll 7248%x D
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B Cldze <. 2, BEER A A —VBFNFRORREEAIZDTH 5,
19 TR T DD “tree of life” DIC L I » 12X 72H5, & DRIDBIERJENR A
R TWB EEFRBINTEN)I I LIE. BHICHETE S,

(13

G.scandrns

CERTHIDEA
slwacea

G.coniroatris

[INSECTIVOROUS] [GROUND-FINCHES] [CACTUS-FEEDING]

C. crasoirostris

VEGETARIAN

i e i
..g_—G.dzjjtnlu
CAMARHYNCHUS
GEOSPIZA
] [ Y e

FRINGILLID
ANCESTOR

WARBLER -LIKE

(Weiner, 135)

—HOBLE L) KA X —2 8 L TCOEPEDIRD Faificte &
BEVIDIT. AEFELRLT S, MMER RS E L - TEERNZEE
2O E W), RBEACHB LR T a2 )3 w, LarL, &%
A A —VDPERHERICKEE B L) DI AR F L LTiE, BRZ
ZETH 5,

TREZIETAFRVED [AFE] vy ) =X HBEIZ, BELe )R
MTHHORLENTWEY, 20 TH (B L#LI»ADHE, M) T —
ZDHD [l L wI#Th b,

SOOI E LTRNT [E] TH5E, LrLEEDWT LRI, [H]
o Bl T&L TH] tvislz—2—2DEBIIABOZFNTlE v, H
BFIPDENED LG THY ., BIFER, HEE, FIEnI T, #iI&LE)
72, COBEANEOBEOEBEIZILEHEDA A —VIFTFTTH DL, ZHRERDLE
2, SOOI A A —VREICIRZ S, 29 L ABORMED L7z
TN M OEZETRED LN TS, ANHOMREICEWT, Y2 F2 b,
D% [HBAK] RPHL 2 [HEA] EXHNEINENE, [ERICEBEILTELZ WV,
—DODEEY L OREERHE] (PR, p220) PRLHNSIEIIRINT WS,

ANEDBHOAEHEE LT, —20MzE RA54I1C, #MrLHE L) b2
HAA—VRETIETIEVWI L HIE. ZONELLIMER LXEY
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BICh, BFNT A A - VoMU E FTHEY 2RI RS ICEFEZ LS,
FE 2ol 2 DEFEOBELLE D b, &, BENLA A -V E RICR W
HL, B2WEPBRLEKRT2ILIC%b, 2LTEDERL DYOEENED
FIRMIET ELLHFLZ TV bz, liPLHEUELRDITTHw &EFZ
bb, ETRZ 12 19 @ “tree of life” DFIIZF I ICINTHMI NS, b
D) ~ M) DFDET, 29 LEBENLLE LA EITNIRERTH LT
REMEIITBRETE o\,

2 DEEICH MBI N BLUBIORAM—IZ A X — i3, BT HHDHEIC
Eo5ThH, MiIPLHEZ —DO—OUMHIN I NIRRT B LA L
PE, RIZETS 1) BT, HHITH 3 N5 “Jungle Book” ®
“Robinson Crusoe” ¥ W9 EXEIC L - T, MEFOENBIT—EDRD L5 %
ARA=UHBERI SN, MEINLGZEFIZOWTL—AZTPr -7 L) X
I27% 5,

(15 To hear Emmy Hafild describe it, her childhood was a kind of
Jungle Book experience. Raised in rural Sumatra, the daughter of a

plantation executive, she played in an abandoned rubber tract grown
wild again. “You could still see tigers, elephants, panthers,” she
recalls. “I was an outdoor child.” (Time, January 11, 1999)
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(16 By the time of Darwin’s visit there were a few settlers who led “a
sort of Robinson Crusoe life” in the islands, hunting the descendants

of the wild pigs and goats that the buccaneers had brought there.
(Weiner, 12)

3y -k, “Jungle Book” X “Robinson Crusoe” & \» 9 E#EAEEICT] &
HETARA— VORI ERICHEIN LN IR 2EE ST NS, 1O
THEBEINDSZ I —DEFDRIIZA NSO TALARDOHTH), Iy,
PINT 7L DT, (10 DT —2 4 OO T F /T AHEEICE
LT ANRDOEFEDHENHIZH 5, M (buccaneers) 75 L7807z
Feolzbw) i, vy 2=V —DEEEIIEL L, BAK—I
ARXR=VDRUICEDK T e v —3BRM el ZRI TRREZFEELIL L,
BELEHADEREZ —EICHER . POHRMNITELL2DTH S,

B

AETIE, BENPBELICI 7o =% wolARM L%, BE.
BETLILNOTHLIELERML S,

R Yo S OREERFEUOX IS 2 R L7k, ZoxficBfRi
B bxn, U2 2RKOTEHA, BEL T EHEarR o s, KRDOF
1) BT, EBHRNCEET AT o P — MR L L > T, ShPBHEY
R %E BT 5,

BREOFHEY DO LRI AR RIICH AR LS > TEY, BIELNDLHE
BAFAEMNLLNTHSHZ L, EHNC THROBRE] LR b TE,
COWRTIE, TR ORICHE T &2, [ ABH2OREOREE ]
CHFLZLNTWE M) IZBWTRIDLFLEI, THuy—pgEkank
#%iz, AT EN, BhhAA—-VEEZTWS,

(17 The traditional picture of the economy of nature ... is that nature

is a stiff hierarchy, a food pyramid of more-or-less rigid trophic
levels. . . . Within each level there are assorted specialists, called
guilds; any ecologist can rattle off long lists of them: “leaf eaters,
stem borers, root chewers, nectar sippers, bud nippers” — much like
the feudal guilds of shoemakers, tailors, butchers, bakers, and candle-
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stick makers. . 4 (Weiner, 148)

LEDLHRED SBER~NDOTFuv—rEFn i, BARELL
W EPEREYrREL. EEHMErARTMIET v BICET 5 76%
ETILOTH-R, LPLEKFICH LT [RE] L )iBEIlTvw-72A N
FEIZEZ bid &, iz TRE] CELAMILEREITHR/RLAINLZ
Y2 b, [EHEHOITEIOE W] 2 [RFICB T 2BEEOEMMEDE ] 12x]
3L EN), FiIltRIEZEATHEDTH S,

KOF 19 (19 2B WTH. —ERN LT Fay—bBHTERZZETWY
Boma— MBI NTA a9 iz DRI HOHERIZE, 1962
FEIZIF W CROND L) IChIYEHEFRDPOBFRICEITES—D - e L
YRZ 6N, BHAEECEELINTHLEINTwE LR MD 5
CEMRE R WL DT H > REFKREINT W,

(19 It is very odd that the theory of gravity, originated by Newton and
completed by Einstein, should stand now in majestic isolation, a Taj

Mahal of science, having little if anything to do with the rapid

developments in other branches of physics. -  (Calder, 14)

FNH, FLIVTIFERITOEYNZEZBEN LIITHS (19 ITBWTE, £
{DFTLWHEER, FFZEmb ., 2= « 2/ IVOREE b RR2 e SRR EY
PEUKRELTEMTFNLILEKRTEIDOTH S,

(19 That isolation is ended. In the bustling city of present-day physics

the Temple of Gravity is engulfed by modern industries: here the

smoking chimneys of Relativistic Astrophysics Inc.; there the lathes

of the Penrose Twistor Company; over there, the ovens of Hawking’s
Famous Gravitational Exploders; while all around the builders are
striving to encase the entire conurbation in the Dome of Super-
gravity. (Ibid., 14)

THuo—28)5R% 5MOBOBESEN BRI, o TR ABHEANT
EhHdE, FORIZIOMOEERZILTL ), HEWITILINEELINITL
I @ LI IcBbs, KOB @) ITBWTH, mOIIABRLER
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PR & ZBENRATRIN, TDRICEIITZEFPL TV B LIFE L W
RRITLPHEEIN TV B,

@0 Alligators are oddly similar to penguins and other birds, when you
think about it: They build nests, they indulge in intense parental care,

and they call to their mates and their young. If they don’t have songs

per se, they do have tuneful outcries and yearnings.
(Ackerman, 105)

T=DEREIUIZb DL LTEDZENEG EAWITH TN, BB L HIL
RN —D2THh5 [H] tvimicBnwT, v=3ibr8BL 3, LirLZE
NDELDLEICBNTLDLLTLURE I AZMBICEESFD LR L TWw 28EF
AR B,
HEMENOYDEE~NDT F P —THRELTWT L, FOTFav—n¢
BET L) BICEALLZVWEHISPKHIN-TERY, HdWwI, FOT7Foy—
ICE > THBENTHWHEEIGEL L) T, DT e —i3#T
b, LNBAEDH LTIl —2vEL T A TBEIRKDLNDL, X
CEITF L0 Q) & Q) Tld. =20 LT o 2AB L Twh T+ Y
—5, DOT e -~ EBEBRZI LN 5,

FY. Q) TEHENELBORREL ) FELETFuv—% [HE0E
Al R [ERK] kD eth, EWFEELBIRE>THELWERZ2L25F &
WY RIRDEALIZE LY, FiceTrey—% [FHE] ICRWET,

@) The limits of the island make it almost like the frame of a work of
tragic art in which someone has tried to put everything of life and

death in a single place, in a single piece, in a single play. . .. Daphne

Major suggests the near impossibility of life, and the near impossibil-
ity of its study by human beings. . . . And these biologists, all of them,
team after team, year after year after year, are coming away with

gold, so that the prison has become a treasure-house. (Weiner, 14)

E2RD Q) T, BOLKBIELEZHET DI, DB ABOFNLEFL
ZAHZEzRAL, L2AL, K BIFLOFE»EECELNEENARBOF &
IRELSELDBD, ZOTPFuy—IREIN, FHCEE~DTFO Y —
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PERISD et B, BORIEIC L T20 < biE LORHRER TR |
AEDEENE A EEAT DL b, 2283 AAANERICKHIES 2 =
L CEBTED LS 2k T D,

@) The shape of a bird’s beak sets tight limits on what it can eat.

Although the bones and the horny sheaths of the mandibles are a little
more flexible than they look . . . still, these are not many-jointed and
articulate instruments like our hands. Each beak is a hand with a

single permanent gesture. It is a general purpose tool that can serve

only a limited number of purposes. Wood-peckers have chisels,
Egrets have spears. Darters have swords. Herons and bitterns have
tongs. Hawks, falcons, and eagles have hooks. Curlews have pincers.

(Ibid., 51)

AIZETT— 4 v OHEHITHN LN ZEPDOBIERX (tree of life) #H&K-

7295,

ZORDIRIE, TFuv—rRVEEEE»FTTRECRAL, IR

ENBIEERT, EPOHRIZ, —ERCLEFLZLNL L, ZORIC, &

Rt . FLTCZEDORDIE, FIRMB-> I 5T PEMOTEDOE Z
i:%f:éﬁ‘kf@%ﬂ?f’t X5 ey 9 b |_|r1| L3I, DM H((V/’%LHJ/‘JF_ E

AEAELAFEEL TnoT2,

The trunk of the tree divides near its base to form kingdoms, and
each great trunk divides again and again into ever-finer branches and

twigs into species, subspecies, races, varieties, and at last, like leaves

on the twigs, individuals. . . . every animal and plant shares the same
ancestors at the root. (Ibid., 23)

KADI, FHE. BE, BRTEBRSTERLEPICL 72RO A X — V1T,
ZEEL > TCHFLET IV THE2HhDLEH)ICIRIONDEETIC B, ROHITEH

W,

@49

KiZF—74 COBDRICKELEZRE T -T D

It was as if Darwin had taken a few giant mental steps back and,
craning his head, stared up for the first time at the whole tree of life.
(Ibid., 141)
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B DEPLFLIHNRERT LD T ELLSRIITORDLERIT, 7 OREE
WEHLIEHLAT, BNLHERZTICEEELT, BINAREEITETLDL
7t ho ROBI @) TRIZEE LEBSH2PITW L,

(25 When Darwin thought about the way the branches of life can grow
and split . .. (Ibid., 135)

EMOGIIIT =74 L0 b —HRIZERIC) v AL VD TRA LR
72RE, ENIIBN L TN —T TR E L 512, KD TN —T 13 “king-
dom” % “class” X “order” & WS E A LHLOEE~NOT F o U —|C
ENRZENT W2, L2585, 2DKRDIDIN—TH o124 19 DRD &
NCEEDLNDE, ZEDA A=V oY T (B 1) BH) R~DT F 0o
V=PHEENT, WoltAY L TRKE ST EIYICHRI LN, Ak
FHCHEZ SN TOREYOSEL, EEWD LI ICRETE 0L LN
EIIR% D, Bk, 2EVRIMTELDICL R L, AERECZOEMLET &
RCTREE Z5YMDFEIFEZ LNE L 2k 5,

@) ... Darwin felt he really understood the branching of the tree of
life. What drives the branches to diverge again and again?
(Ibid., 141)

CHDEALZR T HIZRDOHF @) IR 5 &5 2 BREIK (natural selection)
DIERE W) BRIZIET. ZOREIZIVERL LD E 7 22,

@7 The process of evolution by natural selection works right up the

tree, from individuals to varieties, varieties to species, onward and

upward, branching and branching, always diverging, helping to create
all the myriad life-forms on the planet. (Ibid., 143)

2) BIRMIK (natural selection) &\ #E@pEE N2 BRICIE, ¥~ 4 o4
SRICEEY D) RRERRVBEAZ ST L I BHFLH 2, F—7 4 v [RFE
KE] X [REKB 2T ADN] w5 BRic, TBROFToOEREYHOEL] %
BAIH (TFHov—) LR, [$HHoBE2R2ITH] v i Bno
{. (Holyoak, K. J. & Thagard, Weiner)
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19 DD S E > ARDOKIZE ) LTFOEE»T K2 ICEBELEL T
X HLWilES, BEREXZAILIILINTH D,

bokd, ST A —VOFPIEY KM (TFHuy—) 3. BH%
REDEEEHTH. FERICHEL R EF 2L VECARITECRELES
WA fabathE . ARORERICZ 25 2 IR RESHBE LAY, RITKRZ 72
0N EEHORITE, MEFEDCICONTEELGDbT WIS L H
RE3N, FLBELESINSIZ L7,

(8 After a few years in the islands, Dolph arrived at a new way of
visualizing the Darwinian pressures on Darwin’s finches. (Ibid., 151)

LT W RZIIT S ITREBNH L5 T, PR LEREIZHLLIZT 4
VF LW OB RBET ) biz, #EmERTARNOT oY —-2EIL
TAMERELIDOTH b,

EEICh? > TR TFay—rHu b, FHHoBE»TRL2
WHIESICREENICHIET A b0 LTERRI LS,

@9 In picturing the forces that lead to character divergence, the
tter metaphor than the tree of life.

(Ibid., 152)

e TFu Y —IC v 5N AR “adaptive landscape” (3, KD & 9 I2H
HE3INns,

@) Picture that point of maximum fitness, the peak of optimal design,
as the summit of a mountain. The slopes around the summit repre-

sent designs that are slightly inferior to the design right at the peak.
The valleys far below represent designs that are fatally inferior to
the design at the peak. . . . If it is very far down in the valley, it will
die, and its line will die out. But if it can hang on and breed, its
descendants will move up and up, evolving and adapting, until they

reach the peak. . . .
First there is just one species in the landscape, clustered around one

peak. Then there are two, clustered around two neighboring peaks.
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In between there lies a valley. (Ibid., 152)

RNDT Fav—THZ oNEYDEIILZ., KO- H—DTH 3 LD
2. —ODHEPFETORRRTHEEnIA X —=UrE2 2, 2L TE£L DK
WRRZGPNTHTS L)1, ZLOEMRELTEFNTL B LW A
A=VbHRDEST2, —H, ED ) ITRI N FHA 51l (peak) »T
ETWS LV I il BE~0TF oV — T I SN2 EYD#EIL T, Ak
FEZ G THAE LIZAEMI R 1A IS ACRBE I NBIED L DI LN TV & »
7. BEMLEILE LTRE R FRNELEZREO>A A -2 52 5, B2l
HANF S L&, 2K DE2HD LI IROETFLEVPEBRTA LR
ETETZ Iy FROBFE 2 DEMBEENE») L) 0T TBEIETK
H] DB [HE] D4 2 -V FERCTE 2 3,

29 LTH#LROEICB TR, 0o [#H2a8E] ~o7Foy
—PHIED. F—T 4 VBB eOnI: [V T] RS-y LK TIEE
ROLPER L [R] OBE~NDTFo v -~ KX EBINE
e FR (W] ~oT7Fa v —~NEBL LTz, EMOSIHITUTIIHLENET
FTal—3, 2006 LICb bl THREBLERL, FBEEINTHo120T
H5b,

- o))

NEF 2RI &, BRicE Ca-enhhr S UM eE LT L.
ZNZFHEPNIT, 2F ) ZOUBIH B E L FLZTADIEICL
ST, FifeeE2HELEI) TS5, LaL, [UTwa ] Eigz 2 &3
W) Z LD, [UTW3 s —BRic L TIPSR D>, 0
RHFEE ICIIEAB L S 2w, KBTI, Rz tad L L2223
BT AEERRELHETLIILIZL), COTMELERLIE-T,

NEH» LHUEZ —D2—2 W3 X D Ric, Mr LB IcaRInsl)
RDBBE LA A=V TORAH— m&ﬁU@éﬁzé% WENE NG T
I EPITT 5Tz, 72720, AP LHLADOMIEE . KA —I 2 B
Fhtd, EWIER LAY b dEZ Hn, %@Wm@ﬁﬁkowfm [
LAWMBRFPUVELINLEIATH S,

7z, —E [UTwW3] & LTHEEIN-YoOREEIZ. BEINEATD
BEICL Y63, FUURA2HRTHATHARELTW S, 72, moizid
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K[oDehr >RSP EIL YL )itk o720, #HELLD LT 3WBENE
b3 AUE, oI [UTWwa] L L nidgESA, Foc [Lnifizd ol
BEELHMIND, EURRICLE2LELZ, D)V THuo—i3, THLTH
BLEALTWL, \
T7TFHuav—ig Ar% ﬁf*?&%%ﬂ%@fréf’ DTN, e BET L7

DDBERE T b NIFDBEBICH WAL TRFZENOPEHERZL TS

2k 0. FaBYWCOWTOBEBREED S, ZOBEBIEL D ML

YOOI T WA ERAZEIBICUTIZE S AWEs L 2 EETNTL %,
B 5I3AE LEareENICHEI 2L, BREEEAYICLs% T D,
FRE BRI EE b, T e Y= ROLNENTH S, Filk
RHEMTNEPEL, SRR E LTEIEAVIIEINEG D EIIE. 2
D& ITHEICEMNICHBEICHEE ) DTH 5,
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