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THTDHBREOEA L Thic LIch 5 BiltE
OEEXBELT, FAINLZ LS,

2-4. EH¥RE

4 OEEN (EF DBBEIREBE EWHE
BT, HEOREDELZRILLTWAEAD
= L%, “S+¥RE (counting scale)” LFELT &
L X o,

F (IHLRIIE) o, FHtiesnTd
BAEECAVCOREHBREND—DTH % B°
(FlxiE, [22, p- 222] 2R), ThlISoH &
NVEHBERELLTAVWHOhTWAEZ EE B 5,
corskbol LT Az, —&F0BOR
fi—— Lo T 0BEE, 323K bh3ED
EBTHB—H ([3, p 71, [22, p. 220]),
Fol, Th, 0L, kB, &, EHF—D00Dx
v PRI oted 0 ([22, p. 222]) TeEXDH 5,
M. Swadesh D255 7--37"7 » Noub FEDH AT,
DEDX O RIS TWD (1) 1, (2) 2, (3)
T RT Y, ) AXLEE O HE 6 8
L, () ®ikg, (B8) vU, (9 kB, 10) B
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(120, p. 188]), %%, ZofEoZEML, [12,
pp. 209-216, IBER pp. 196-207] CHER < A
ThTw3b,

SBREXAVAEE, HEoXEHTE
BEIMEREL LTHMEIRD T EABETY
BEHEEN D, BRI, HEOXEHO
EEMEBETH LA L Y L EE AN
EWHELT, HMIhXd, LicdisT, %7,
HEREYRWRHEIASENHE X VLT
Bbhl, Wi X5C#EEIRBETHS I,

Seidenberg X % &, A—A 5V 7D Wo-
tjobaluk #e/r 21k, HAEOHERI L RE LT HE
F——mwe, “HEEH (body counting)”
¥, BEGHEL TROHEOHACOZX A5
([17, p. 270]), ##&1x, = OBEDOHEHEL
EENIEREORT IR (BR) AV
BRTWB EWV S ET, ZOREFEECHKES]
phB, EVvo50d, HERERHWSEEES
HERWEHEErEbL > T— R - T <A
BORTFEECAELIRELLT, TOFRYRT
W EHHEB ISR BLANLTH S,

bhbhiz, UTF, EBtE&CET38ERRY
BERTWZERX-T, HEREYHVAE
BB oOREDIEFE DB LT L
X5 (§2-5, (4 28,

.......

BEHEREE LTHV R E—mHe, 15
21-% (finger counting)——12437 - C 1°, 2" %
R AL THHE TR T ETHA S LW
5z by, BER 2L FE IhTWwh, Swadesh
13, AIRE LA A -ALBORBREHRLT, Th
BNFEEED B VTR (Chil, #liT5 X
i, WHERESL) Cr-oTREH EhTy
BRAhbbT, U, 2 R0 THERIEK
BRECBIDBR—RATHolcZ EXRTEEND
Brwiz bk, BHAR LE5E L (20
pp- 188-1911), @z, A2 —AEOEFDOH
&, ORIz X5 L, U, 2 M ULET,
PRET OFEW FLTY RX2E2 Ly
WEh?;o¥K, 912 “FOzeT € 7
BFEhFER ‘FE U FL 2 Leh; DR,
Bz 4 ), QR ‘FE 4, 10 1 FEa
20 whXoraiiEhs ([20, po 189]),

Marshall 253 10 I L 5MRE AT 2% %
B, 5 r F hbRECH, 8% 10-2 oF
BT s0Thry, BE 6, 7, Ydxth
Fh 3+3, 34341, B+ nHEBED DT
»%([10, pp. 162, 163]), (2D X 5 e AEHY
BFER LB E S S HERDOER © fil O 4
1, B3, po 57, po 111, etc], [21,p. 146)
mETDHB.)

X, B, 4 D 2+, 2+2 DX HhEH
¥, ¥t 6, 8 D 3+3, 444 0r>hEKE
B, o EERETH B, it
ESL B AT Ao hbORELELNhS
Ensz i, Li-nisT, AAeMEEsi8et
BT L E2WE>TNWDTHA 5,

Conant X, ‘1" 2B ‘4 HFOEET, 6 2
FOREK, 6 »b 10 BBOLFE W IEFED
BT B (I3, pp. 61, 62]), ZDZ &
3, EERAVHEEABh TEbh I L RR
BMLTWBTHA S, 7k, Conant i3, 2, 3%
VR4 L FoEFROL TR EYRE
B0 ZHcEEY 02, ThITOBGER
BHRCHESWTRZ o DTV, ER~<T
w3 ([3, p. 98]),

X, HEREOHEAIL L - T, HEOXNEY
PEERETS Y =< & LTOMURMOEESIT,
B & Ebo T EE, HBREXER T2 A
S HoBRYE C Litkkh, ZD
SBOBRYE > AAHCOWTORE L LT,
FEARF B 2DOTHD. (FlxiE, L8k
Xhi AL A, 2 ofsEThrEVIA
Bl #LTz e, HEe0BE, xETFD
Fharby L thBEE LTELLRIEE
~t, EERNCE > TWBDTHS,

IHKr, oL EKYRT AR, KDDIEFE
o TEFIXAL: BII L LTOAREY L
mLTWZEiRhd, 2D X3 ‘I &
B33 (term) & LToORDEHENEELL
Fo ik, MOBBRERE 5 T &R
wEBLIh2EEL Y, FLLOBRT, &
BB AT AOBROREE Inote, &2
bhb, LTz bit, HEREOEHE W
SHEXEORIBEELBEHRO—DOL LT, A#S
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hBERELDTH b,

2-5. & B

(1) fE5H%

S DX Gy DA T TR O BANE S O
HAEEE LTHERICED LB oA 2R
HEEC LT, SERcHEE (finger coun-
ting) Ti¥, NEPOLMhh LERL—OTON
BL, roOERTETLLTHRESTHIEFT
BEWET FFo0) Wz krekd, 21T,
ZD X5 LTHEoNEHEENRRL Shick
%, BRCHL bR, NEPoEREERE
F2L0riB, LidioT, DI OBEME
iy, B, BEbIhi 98 OEAKMI
BIgV,

#®whT5 L5, BBkt 5 BE o m
i o, IREFEYHETSa b~ 2DHDT
bbb, o Enb, HIEZ, BFEYECHL
TEVWERLThEbh b D THELEHE I
5, E5FTHHL, EFEErFCHLTESC L
ORI, HEOMNZYOEENL—DEHHL
FhEABCEBEDIREMLS LWV I TTADONE
{LEBERY BB THZETh B, (T L Ml
CEDITAEDEBEREYFCHLTE >z &1,
fTAYEBRNRIETAEERN L HETH Y, BF
DIFEE LTHMITLE 5 LIixHRw, £
B, Zhix, WEBVRREOTLICTHIT D
DELLTHELIRBL, IBRAARENTY,
Rz LWHECEEB L TEEYERTHMNED
BoreLEiclr, LELIEMISELTEETS
DTHb)

(2) iEEHoORREL, EFAOBVEDLY

BB, ARG ENDERD XK
LTRELLEELDRD, LT, ¥
BB IE U AR OBGANRHEORE L & b
C—ETBHENHT I, BBV, Lo,
Zhbi, HERHERRT—-A Lo i
OEAFFR I E, AR E e
HEOHBORIT, REBOML DBEMTADE
BT L LABEET b LI L EHES
hd, FITELLNRDZ LIX, ZOREEED,
EF o AT 20F e hBE—HL, BEFEOEH

DWFEEY & D IAZ LR BT L ic R OF -
B OBA—OREC e THAH S WD
ZETHB, :

DX, IRIBBHEOBFENEE > TS
BRI (dialectic) THET L, LicaioT, &R
BE v 27 2a— T LS H B 558 EY
IR B b DIED D TRIRV—0F ORI
CirBEbhrzeiied T @ thzo
Licfihs), BiIK, =2 —=+=7 0 Mairassi
BIROFEDOHZTEFREAL, LhbInEX
BOBRRLEARK awari L\ WS E STz X%
RTrL 5z LThHBEA(SB p 10]), 0%
A, HHEOBAR X - TLRT OB O BEB,
PR THLRTLESTEBTIRETHESI B
- Ed, MBREOEFOTLEAHELV SBREY
Blsr— 2%, BHTHS 5.

BHBBEEOEFAOE Y Eb ) R T 5 DI
i, R, SR AERERGOELLEL D
R Uicir s 7e By, 183803, SR E
LELTHFOIROZEFEHAT I ONLHEFEDRE

HFEHETAELOR, FLTHHBARITILIL,

FEMEOCHEEFEHTAIOREST, EEZD
hTwb, LALEEIZZT, FELLAFEN
DBFTCIAER Y v v BB LRIV, &
WHDh, RIHBTRET, —HOFIHERE
ELTOMGOFORYIER LERTSZ LOH
CHRTCHhI EHEIRDINLTHD. WMFOIHE
YEEREL LTRVWBB DRI, £4DHEN
DEEF (attention) 23, ZOI|EIRTHTHL
B AiE L (internalization) XT3 Z &I X
> THEETH D, OB L BRETHORETS
EHERTETW DO TRFEL LRV, 2D
Iy bhbhic & - T Eis B
2X5,d, BRICBZHEOEMTHY, BEH
KRIDDTRRVDOTHS, O LrHHE
BT B, 2T, AB%EE T Galton 78
P77 VY o Damara jE (Bantu D —2)
B L TR eoEDZ L%, BIALTET 5 ¢
RETTTD they use no numeral greater than three.
When they wish to express four, they take to
" their fingers, which are to them as formidable

instruments of calculation as a slide rule to an
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English schoolboy. They puzzle much after
five, because no spare hand remains to grasp
and secure the fingers that are required for
([19, p. 46])

HEREL LR oFERIVEVDRD
BERDBHT e §2-4 TRRIH, CDXdk
EAYEBRLTRTARS L, —BRICFFOFOR
TR LT BIRUADE R BITTS
ZEMbnb, £LT, £ OBE, FHERD
L LTCOHERI;OBRINTELARHTIIRL, L
HEBo —FOFORTITE - Tigly, 2D
B, HEEBRYELTOHGEILRILS
DEF—FHOFENELHVShi-Z Lehkds
gL, Lo TEh, —HOFDIROA
PHBERECHVCI R LOBERRTH DT
CFOFERACLEME, MEORIFHBRE
ELTRHVCBRAEE E DR, RENEY + »
THEEL TR EZRBLTWBDTHS,

UEoEgC LN 2E, FADFEORET Y
HEREC L TRELTELS5HE ([3, p 64,
p. 661) X234, MFEOE/EHEREL LTH
HE BB ETTALERER IS5, L LK
T, FHDFDHOEZERE L LTHWSFHEK
BEL, TOBREINELEIND XKD L,
LBV, B UCHEREORED, KofrFlxEE T
BRADFERC > T b, £2 T, BiFoRM
REETZ LR, OFRBI - ETH
B, £LT, tORELT BFE, ILEEHRE
DL GIHBREL LTHEAIhDICES D
ThHAH 5,

(3) HmifenTsEH 274

8T, Bl Uic X 5 refiFt B O RFCHE,
BETLBLL T, & OB Eo Ry
kEEBAS, [3, pp. 51-60], [22, pp. 224-226] 7
Fehbr5ho¥0 5k BEFHTHHLED
ha, B, @ U, 2, ¥, 4H» (HRE)
FREREWR HITH Y, 5 DI Eo HEEL
TRX5RHEBDHDTHS:

5 : <‘a whole hand’

6 : ‘one on the other hand’

units.”

.
.

%% 39, 40
10 : ‘both hand’
11 : ‘one on the foot’
15 : ‘a whole foot’
16 : ‘one on the other foot’
20 : ‘one man’
21 : “‘one on the hand of thc other man’
40 : ‘two men’
60 : ‘three men’
80 : ‘four men’

DFED, BaoZ LThHEL, —BE, GHEHERE
DELT 10 ¥ TCRFOEEZH, 11005 20 %
TIREOEYHVS Z L FES\T) 5 A ‘hand’,
20 ‘5% ‘hands and feet’ J A\ ME ‘man’ 3
REELLTHWOLREDNRFEDRLET B, 10
A% ‘man’([3, p. 78]))——, 10 A% ‘two hands’
HBH\T ‘half a man’, ¢F&h, #LTC, Zh
Bic ‘U, 2, ¥, 4 BAMLT, ZoMOE
EHINBHDOTHD, HlziX, FEFED 1P, 12
L% -Fh one-leave, two-leave (fFFC 1, 2 &
BOR) EEERINTEINRBESDTH B9, p- 16]),

LT, RS L E, BEY AT A
i, EAME, S, 10 ik XU 20 #
DR L VS B0 ELYED Z ERIHDT
Hb. (E5¥THL, FoEoihsr Avbh
DA S kL 10 #RofFHE VST
%o) Hik, ~R2IERFv<—78EL HEP
7o 20 EEOEF AT AELOERBEOMELT
BEHEELDTH 5,

T, DX HCHEFTAN—EOHREELHE
HBAL b T REREE B &, D¥REF A
T AR, MERYEHRE LDoT, “ERIRAD VA
FA” LLTOH EL2 L%, ZDOZ &I,
FIR R T 5E (term) L UTCOEDMREIBE
fbLT&iz & EBAT, EESIETIRCES
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Qe k- Thhb¥hBEAHRELTA
FBEhBERETH b,

feds, IR UkERRTIR. P, 10,
0 RO 10-1°, 20-1" D X 5B XHED
W, ELABFhCETLIHTERIRD LR
bod, LELE RHEhs ([3, pp. #4-47],
[9, p. 16], [10, pp. 161, 162] ix &),

(4) EAERRIE

AETIL, EATHEHED DRHE~OBAS
BARCIAES D THokdhy, HELT
A5 :

% HF £ Montagnais 55O > A
54 ([3, p- 531 BBV [17, p. 229]) #RT
AX5:

1. inl’are=the end is bent.
2. nak’e=another is bent.

3. tare=the middle is bent.

4. dinri=there are no more except this.

5. se-sunla-re=the row on the hand.

6. elkke-t’are=3 from each side.

t'a-ye-oyertan =there are still 3 of them.

7. linl’as dinri=on one side there are 4 of

them.
8. elkke-dinri=4 on each side.
9. inl’a-ye-oyert’an=there is still 1 more.

10. onernan=finished on each side.
11. onernan inl’are ttcharidhel=1 complete
and 1.
12. onernan nak’e ttcharidhel=1 complete
and 2, etc.
o, BE U, 2, P, 4 iigEBucESY
LoTHBH, €, T, ¥, KEMKT, B
BOEATHERTH D, EE, Montagnais K
W, T, 8 wigTRETIHHE, TORHA
3, AARHERCEL TR, 1o, BEYAV
P, ¥ OERFAMRERL LT (8,
pp- 53, 541),
RS, flxE, [17, p. 2211 THA S
#uic H. Vedder o#i&ndic BIHE5 ©
“One group from Otavi-Bergland used their
fingers and toes in counting, grasping the left

little and ring fingers and saying ‘these two’,

then the next two fingers, saying ‘these two’,

and so on.”
bhbhid, COBOHEY, flixokd, ‘4
SRR RS LR L L D,

X, EH3, AELHED LRHEA~NO®
FoBBIIE, COHARRNIEHERORE D -
BEWB I IRELIC, EWVIDY, T OB
RELDHC LT, BENHEREORYILTRES
BEIMEDOND LOICBLENLTH %, £
DELTIE, WY, HEoOXNGHO LEOFL
(copy) &ith, NEHCRb->THZEFBH
540 LT, ETHWLRILDOTHS. Hb,
—X—RETHEON S L AR OEEHL, £
LTz hboigrSEIEARMCELD L)
O, HECOBOBHOR LRI THoTL
HEIh?,

DET, E5i, St 8Ee
BB ESEFEORBLEEF Y AT &
BAAZBOZ LIEREY B BIE, £ZDOYAT
AT “BEE” oRBEVSZEreiesnt (5,

p. 28— 0FEsD, “HEACHIRTE OH

SEBNTEL, FLT, ZITE, “BEE
¥ “AERREED SEHBEAOBA LV Ok
BTRZ D EVODN, FENKETh-T, &
AT, Ok OB, BESoEER A
LR DBRESERETD LW T ERFEHRT
LTCWBLE BRLULTHEHBO L DTV,
Bl ilaBEEY, £E0RB LI AZOREY
RNT W ieledie, HAEOEFICOWTEITIC
BRBEE B -TBEREYEXLTLE-> T,

BBEEDHERL, Ko “FoRPROEY
BTz, HROERO BARI IEME B
Vo HEOHE L OO Y UL THEROSR L
BTPhINET BL" ([18, p. 473]) LW 5F
i, BEBCRIRTVS, » LT, &L,
B OEEY Bk b EEROFE” 2 HHY
LXdET%, flziE, 6=mu’ A B3=mi O
(BEFT L) BERAK It TV 50,
6 DFERF - LRENFAFDO “Ki10b=24KT
SoEEET([19, p. 474]) 3D THoTcZ &
CE2, WO EATHB, LiL, EED E
ARmieE e oELES LI, BEES
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DIERIERKEBH LTS, 6 » 3 ok
BieltoTnbE w5853, 6H0L0% 3@
DHDLIEOLODEAERE LTHELTSE
ZAHDMEARHEEEOAB Y TH B, MFENE
ENLERTODORPRBI T LR IBH6 DF
RAREETH o LTHFREL S HEEER
TR L THTE LD TH- T, FRERORR"
TERBRLTRVDOTH S,

X T, &IAR L1 Montagnais SEOEH v R T
ATIE, BE U, 2, B, 4 3EHBc RIS
BevrEb Tz 2R TWABENR, 2D X5,
BHBTESEFH AT AT, B ‘P, 2,
3, 4 pPIBREBECETI EIETRLBR
TWBES5bDIFEEL T3, KiIC Swadesh
1, SEFNROIFCESCT, YIAED
(resp. ‘4’) B I VHIFKED ‘4’ (resp. 2°) DER
X CAZ LI (resp. ‘FER) THH—2L 40D
AT B0, BT, BE»OHBE D,
INBIBHBEDLLDORND DG EFERLT
w3 ([20, pp. 185-187]),

L AT, BEVHEDOIRPIRRIEOE KD =
FRRESTWB EWS T i, RHECRTS
BREVELMCESB Y RESLEHBOLOT
By, BROKMEPHFTE o LBENRDOT
ez & RRE LT\ 5, Seidenberg 12, #giIC

L3 EFREOBEER LB TR OfEE Y

REAL, T, HHECHEEAVL I EEDD
BEXREMNICD DL T% Conant £ Tylor DR
FrHH LB ([17, p. 258]), o BR
X, TOXTILEHSTHS, itk BRI
BERROAHNEEHLEDELTHB LSS
i, EES» HEBCES LBEEDL0TH
BEWHZLDREETHHDZ LR, EEL X
5o

2-6. HEIZORIL

Btz k 5, #|Etdu, Tho&BR O
BB L BRVBER I BRI TVD X 5,
EFrBcH L TEW A biihbhictEL S
hb, TLTHEHADIE S b, HAEBEXDOLORH
B -GHTH2 A ATHBIERLIST, FHEO
oY) FRBLILEDIE>TW5, LL,

DX EEN BB ILOL, HEO BEOR
B —o0¥RAYE VKL I EoEFE G
THHEBENETLTLES, Wik iKki
BZETOZEIZBERL, (HL, B5%FCdh
WEETHBD, ZITO “HEOBE” Lvw
z e, FRElbT s X 5 ioiRiio MR SRR
50 THD, BFEEEIRTHENWSX

574 DTV .)

DB E TS L, RSz 501,
EFofisiktdsr, Thix, BEROBE/IMORE
T i, HEERZELTERIEGFD OHA
EhklloTWBRTHS,

HEREYRAVIHE LR, HEoxgposk
& b—E—EE rhrh—ERFE (%)
L, FAFCHBERED HED 2R ¥ - LIEFD
FOXLML TV EWVWS D THo, HE
RECEBACHEL Zh XA LS
Brehs s, ERELYFCHLTEIZEREST
HEORBEONSERTERLLIORTEENS
TaC, BRETBINMETTL S, Bb, BEx
BFRHLTE S 2 &, WER, EREHBONEY
D—D— DD DOFERICLBER I TH - T,
SRS (PRI HNE Vol bR
Bi) B EXLERNTAILEL AL D
DTHBH. Bz, [14, pp. 203, 204] TOX¥D
ISEBASHE NN s 20k==251(Y
Y= b ORE®E) OHG, ZoELREMNT
2X5Bbh5

“RFTADOBWIETIFERTHE, Fxhle

13, ¥, ¥, EEuiEBRThNbEOFIK

B —K—KF > T ROVHTHB, D ¥

THEx 5% &, ibon-be(F) &5, Fhdb,

samba-be (- J2), samba-bi(FR) &7c% ¥ T,

E, ¥, tWHIFREILZ LENRLRNOHE

o TWwLL”

HEELRY, BFELEFCHLTE >z &
X o THEMT S 2 EXARENCERE DL
S TWBEWS T ki3, BICHBOFTAERD
BBHENHT ERERTAETTRL, HiFiE
BERHERTNBZ E2BW®RTE, EWH0D,
HE Dz 0 FEBEE T, GHEEFEY ZPT5
2 b AELTOD) —00HFAXEVKLBLIIVE
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{, O¥DOBROHEBRFE~BITTIRENETL
TLESNLTHD, LichioT, HBofTAE
i, BE0 R REVSL0MNERIID
LAk BTHAS 5. '

B L ETA LB OMBOE OF
L, Lo, SUBRY eGSR - BIEI h,
BTt h &b BRI NI VB BESE L
TOEWEE LbT—i, 10 LTFo¥mFE %
AR—CZERE>T, MEIND T LIS,

BT, DX 3RERSHBREREL OB
B U D EERY, EOEVEh LAHERCK
5k, SEZ, HERELHAVLZ LOHE, &
Boc s\ 5 B8 LT, BELLT b LR
Ehb, £voDd, MRHREOEHIKEL D
2T, BFADORIZ=2 b~ XD HDDORF|E LT
EIRLIrOBE TS EHREBIAER D &,
HEOX G E —E— MR T 5 B E G & IR
KEBTE LT T D, B HELOFDIRET
Bkl 5B 0THD. £LT, Bk, FER
B v orBENREMTERTIELTERS
LT, ‘AR L LTHRNWCHEET 2 hEE
NECEHLDLDTH b,

COBMTED &, BEANELFHRECH
BFlxiE, 9=F DI>5K) ThoTh, %h
13, BEAERRALEVWSIRTOZ ETHD, 1§
ZIXERCBECEBIRTH B Lo, LI, 7l
4 DEFHRERYZET T b EXEBHE
Tho LBFAVRSIPILRFELLTHHOIZ, &
DESTEBERZLBZDTHD,

= 5

Bl &0 NS B % M LicA R R
i, BELSOEENERD, BEABKETH
REGEMEIR T EWS X 57db © Tk i
, M, (dialecticy 7z ‘B BELEL\5
EThDH, Ele, TD RBE OBEIE, —HEA
DHEERE LTHRRCERIhD X5edbDT
Ze e\, £ T, ZOfHREtENY = <—
BEfTAZER LT, FHely = <D
BNEOY = ~OEFEXZEERT 3 b O TILi
Wk, BLY, £4DV = = DHEIHNHE—
—“HEHR” CRTH BRT—7 BEBAETL

pitnz &, ¥FLOBKRT, &= <0 N
RhDTLIRNEVWSZEN, #HEIID,
DX IRBEBCIIOLE, BT, v vER
DicHDOHBPLLE A I =X A& Wo oDk
RO TEMMLRABRAR L LT = <L
RERICIR 2 5 Plaget gyieFfie, HBH WL
Descartes (7 B840 A%, BFbhsdx
¥b0ThB, £LT, £, v=~HBIZ, BT
EORBCAKEN L EEB L LTERI M
Rl bliov, ZDEE, £z ~HEAHENHY
RABABLTLARWZ &, FiGoREOHR
Wb bOYUROREL LT, BEINS,
LORBROBBRILERD, v~OEES
B 75 ACHIRHRTS & DL BRI B D BTR\ &
WwWHT s, TLTZDERT, ¥=0&EEHE
BB ETH =T V) BEVIZETHB, FE
%, &R, ZEHBEOLHA I =R AL, Y=
DEFY, Y<OEEBETr 75 ARREST
HIRAEROBILNEE, v~ 0BEET RIS
ADTEHC S W THRENCER IR A NER, v

CF 4 RARMACELI BT B E WS ET

BB, TOXSRBBETERIhLG T v ST A
ik, WL LDLIERBRVDTHS, o]
Wit b, ¥ = wORH—FRBICIIRRA LT
BhHy, LrdbThEROoFECH L T4 DK
Be 75 a3 ThH N, FEEPNCTRER 2
LThb, LL, COHEDELVERE, Hlo
BECE LT RIEE bov,

Btgwe, BFEOHHAXZIELVWEEI IR
BLT, Mekxd,
AREDIERC Hic - Tit, FEHEMESRE Bk
K% HORURTRE, BEEEo, T2

DLTERHOBRELES,
53] B ¥ &
[1] FEE—: “B—XENHITT) - LLTD".

SEE4E, 1973, 111, pp. 43—51.

[2] Brunchvieg, L. : Les étapes de la philosophie
mathématique, Paris: Librairie Félix Alcan,
1929 (1912).

[3]1 Conant, L. L. : The number concept : Its origin
and development, New York : MacMillan &

Co., 1896.
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On the Transition of the Number Concept in the Human History

—As a basic study for the investigation of the meaning

of the mathematical ‘cognitive forms—

Hideaki MivasaITA

(Abstracted)

In order to establish the pedagogy of math-
ematics as a true science, we must begin with
placing it on a firm foundation. In this pa-
per the author, intending to approach this
problem, spotlights the issue of “the meaning
of the cognitive forms (schemes)” which is
fundamental in the both problems of ‘‘the
epistemological meaning of mathematics” and
“the process of instruction/learning of math-
ematics”.

It is the transition of the number concept
in the human history that is actually con-
sidered as the subject matter of this study.
Needless to say, the history of the number
concept is a subject of much interest in it-
self. The author, however, intends to make
this study contain an implication about the
mathematical schemes in general, not solely
That is, he re-

poses this study as such that one could ex-

about the number concept.

tract some fundamental implications about the
epistemological meaning of the mathematical
schemes and about the instruction/learning of
these schemes.

The author intends to show the transition
of the number concept in the human history
as a dialectic process, and espetially as one
that is never realized as an individual’s in-
ternal experience. This fact insisted also im-
plies that our number concept, though it
seems fundamental on its face, is a relative
one. Then we could not help imagining that
the social schemes—the schemes accepted by

the members of a society—in general are of

relative meanings.

The relativity of the mathematical schemes,
which is implied by the relativity of the so-
cial schemes, concerns the above-mentioned
problem of the epistemological meaning of
mathematics and the problem of the instruc-
tion/learning of the mathematical schemes.
As for the latter problem it is suggested from
the relativity of the mathematical schemes
that the instruction/learning of mathematical
schemes is essentially irrelevant to the so-
called ‘maturity’. But it is the ‘readiness’
that counts.

The author insists further that it follows
as a natural consequence that each scheme
is what is learned by itself from the begin-
ning. And such learning is possible because
one enters the learning of a scheme from the
learning of a ‘representation’ of the scheme,
that is, a ‘name’ of the scheme. In fact,
it is in general not before one becomes ac-
quainted with this ‘name’, say “A”, that one
acquires the cognitive scheme for integrating
segmental experiences concerning A. This
conclusion suggests that it is effective and
very important as a readiness-making to in-
struct ‘representations’ of schemes through a
verbal instruction or a modeling. This view
is contrary to Piaget’s.

The number concepts which this study con-
cerns are those which appear in the context
of counting, that is, the concepts of the num-
ber of objects. The comparison of numbers
of objects by means of one-to-one correspond-
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ence must be definately discriminated from
the counting, since the former stands with-
out the concept of ‘number’.

The author intends to recognize the origin
of our number concept in such words as
“alone” and ‘like eyes” used as metaphors
of ‘one’ and ‘two’, respectively. Let those
concepts be named “numbers as metaphors”,
This idea of

“numbers as metaphors” is founded on the

though they are not numbers.

fact that the number concepts occured as
such that depend on objects to be counted.

The most primitive countings are of the
method such that a set of objects to be count-
ed is structured as a combination of some
unit parts. And the corresponding number
concepts are nothing but the counting sche-
mata of this sort that are conceptualized. Prim-
itive numerals such as ‘2 and 1’, ‘2 and
2, or ‘1 and 1 and 3’, ‘3 and 3’, ‘4 and 2
Let

both these countings and corresponding num-

and 1’, correspond to such countings.

ber concepts be called combinatorial.

As for the combinatorial number systems,
it is not a usual case that they are of n-adic
system for some fixed n. This phenomenon
may be attributed to the difficulty in dis-
criminating any two of schemes of combina-
tion from each other when the counting is
In

fact, in this case, it surely becomes a prob-

a simple repetition of a unit operation.

lem to know what times the unit operation
has been repeated.

Thus, in the case of the combinatorial num-
ber, every number needs to be given an ex-
And, in-
evitably, the objectifiable numbers are lim-
ited.

The author does not think that the com-

pression with a distinctive feature.

binatorial counting is such a sort of counting

as is done step-by-step. It would be done

A
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at a time, if not cared about trial-and-error.
Accordingly, the combinatorial counting is
possible only when a small number of ob-
jects are to be counted.

Such stagnant situation was, however, over-
come by the introduction of counting scales.

As is well known the most dominant count-
ing scales are such that fingers of hands (and,
occasionally, of feet) are the divisions. In
this case the number concept is nothing but
And, ac-

cordingly, the number system is of either a

the symbolized concept of fingers.

quinary, a decimal, or a vigesimal structure.

The numerals corresponding to the finger
counting are originally such words or phrases
as describe the counting process itself. It
therefore seems that, in the first stage of the
finger counting, one used the utterance of
numerals as a help for grasping every aspect
of the counting.

As one became habituated to this counting
operation and also became able to do it half-
automatically, then the wordiness of numer-
There a

In this
process numerals finally changed into mere

als was gradually felt cumbersome.

simplification of numerals occurred.

symbolic words that could be considered by
itself apart from actual countings.

After such change in quality of numerals,
then changed the former counting method.
Indeed, if the memorization and the repro-
duction of a sequence of numerals that are
mere symbols is possible, then the easiest way
of counting is to utter numerals each time
one of the objects to be counted is pointed.
Thus, in the new situation, the manipulation
of the fingers that were divisions of a count-
ing scale was a surplus action, and it ac-
tually became omitted. Here the number as
a purely abstract object independent from any
materials started to be conceptualized.
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