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MOMSIENH Y, —IFIXRMAA A—T T, MHIX
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—, AFTH L, BRI TEZDESTHD
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Ll XA, 1TI8FI/NY DT T I —DOHFE
W EICE S, SRMEOMZRR STV TR
DI IR EER L

I call a function of a variable magnitude a quantity
composed any manner whatsoever from this variable

magnitude and from constants. (p.9)

ZOEHRITIRZ T = LD A DERENS D]
ThoThES, FHEIRIRIZ X 2 HER(Bottazzini, 4F
MR, 1990)238% 5 :
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PENTRTETHA D L, AL THNTZ & OENT
DT LBV AT L7220 72 (Kleiner, 1989)1F
NEL, ZOEENOHIEL, FHHIETZ 5 S LI
KT DERD, BITRONEIYTHZ L1285,
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= —J7C, 18 I ZR O B RIE A b D,
Bottazzini(1986)IZ L % & A A 7 —IFEKEZ XD L 51
EFRTDH :

A function of a variable quantity is an analytic expression
composed in any way from this variable quantity and from
numbers or constant quantities. (p. 9)
ZOERLRIT =L DAA T —DRENLOFH
ThHINED, 4 IR K5 HER(Bottazzini, 4H
AR, 1990)3d 5
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WEA S, Y, BRI BB ATRORBLIZ LD
TREO Y & THEIIE RN #E R STV LT,
RES A fRAT ORI & LA A 7 — DRI 2
DThHDH, LIFE->TH, A 7—DZDEFRIZEE
DERDFBOT TEEABZ TN Z &2 5,
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ESHIREN T2 L ) Iciishd & &, K] t TORZD
TR A Fak 3~ 2 BscA R ET 5 Z & (Kleiner, 1989,
p285)Th 5,

KT =X B A ROE L, 18 R D fE S
FTHDH L ORI 72 38l 5 XM T—2
THRBIE, TNHIEEZ TH—Ed 5 (Kleiner, 1989,
p28S)ICHIY, —ERRMITRIRE, Wb, fEfr=lic
Lo TREMRRIND & IR ELTHD & AL
7= (Bottazzini, 1986), fthJ)7, 44 7 —IHIHIOLIKE L
TAHREGIHBR THLIEEOZATREZE X TV
(Bottazzini, 1986), A A 7 —OikiLi% 18 AL DO(EIE
FEMR<bDOTHDH L, EE, y=@—xR2 &
y=2m_q (sinnx)/n &%, EHESRITSTLKEITH D,
7L, AA TN YUREOEMEKICE I EE D
S TN E D 0EEED L < (Kleiner, 1989), Z OfE
[EESECIVANGE =Y

Bottazzini(1986)I2 L 5 &, Z D afk<, 4145
—IIROEBOERETERT D

If some quantities so depend on other quantities that if the
latter are changed the former undergo change, then the
former quantities are called functions of the latter. This
denomination is of the broadest nature and comprises every
method by means of which one quantity could be
determined by others. If, therefore, x denotes a variable
quantity, then all quantities which depend upon x in any
way ore are determined by it are called functions of it.
(p-33)

ZOFA T L DBBOER LAY T =L 54 A
T—ORENLORMTHL TN ES, FHIERIC X
% HER(Bottazzini, 4FHFR, 1990)73&% % :

HLbsrmEMIOREIC, & LEBEENEIT DR o1
BT D LN KOIEKAFELTWDRG, AiEITE
HOBEEEMIND, ZOAFRTRDIANVEEHO SO
THY, ZIUTL > T—2DOENMULO HDIZ L - TR
ELHZEDTEDLHBLWLIHEEEZ LTS, T,
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EEL T TR TORRLZIUI L > TROLNDT
NTORE, OB EMFTND, (p.38)
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7 — U RN 1807 FFITNU BT T I IR L,
1822 IR S U 7zim o EE 8R4, (1, —)T
TEFRINDRTORE fild, EiLE L OREOMEL
WL TCZOXMTREFERATRIAMETH L7 E W
2 HDTh -7 (Kleiner, 1989), FMAE|Zf25 7 — U =
O ZDOFEBITBUETIT ML b7olenZ b
TW5, LLAand, 7= zoOTEOKEEZT S
WET, a——IZRHBDERET U7 LTk
LEOERE DB T D, RS, T4V LVOER
i, REBERICEL LT D TH o T,
Bottazzini(1986)1Z & % & 21— —|Z X 5 BB O & 5%
TR THD :

When the variable quantities are linked together in such a
way that, when the value of one of them is given, we can
infer the values of all the others, we ordinarily conceive that
these various quantities are expressed by means of one of
them which then takes the name of independent variable;
and the remaining quantities, expressed by means of the
independent variable, are those which one calls the

functions of this variable. (p. 104)

ZOEHRIZA—V—DORENLORY F=IZ L H5IH
THY, i HEIERIZ X 2 FER(Bottazzini, 4FHFR, 1990)
Nh5

EEOR, THO—D2DfENE-2bhizbx, ftho
TRCOMEIHERH TE D L DI IR O Tn D
L&, HEINOLOEA ORI, ML EMEEN D
ENHO—oODOLDIZE-TEINDEEZDL, M
SIAEBCR INDERY ORI, ZOEBOBK LT
nNosL0TH5 . (p.117)

a——I2 XD Z OERITITREL R P BN TAA
TR LI ERD S ORBITFEL 20,

Ruthing(198)IZ L5 &7 4 U 7 LOERITKRTH
5o

Let us suppose that @ and b are two definite values and x is
a variable quantity which is to assume, gradually, all values
located between a and b. Now, if to each x there
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corresponds a unique, finite y in such a way that, as x
continuously passes through the interval from a to b,
v=f(x) varies likewise gradually, then » is called a
continuous. ..function of x for this interval. It is, moreover,
not at all necessary, that y depends on x in this whole
interval according to the same law; indeed, it is not
necessary to think of only relations that can be expressed by
mathematical operations. Geometrically represented, i.e. x
and y imagined as abscissa and ordinate, a continuous
function appears as a connected curve, for which only one
point corresponds to each abscissa between a and b.

(p.74)

T4 V7 VIZE D ZDOEFRIL, Ruthing(19849)I2 k57
4 V7 LVORENLDHERTH D, ZOERITHYT
HRE=ZFBICLDT 4V 7 LDEFEE L TORREF
=, 19708 H D

a, bIXTEEST-"ODfEE L, xlida & b EDOROE
BLAERET D, x DBOBODMHEICK LT, yDb
kO E—oODENRRILL, TDHZIZ, xNak bt
DM Z BN B2 b2 T, y BRI LD
WEREIIC LT D & X, y & Z OB TO x O
Bl vo, ZoOEEIS, y 1L O THR-—OHH]
TxlTH L TREINDILELRL, Flox by DB
BB —2DOEESTFFATRINZRED LW,
(pp. 7-8)

F 4 )7 LOBBOERL, WHnE VI EZEEHIA
ATEHIZ, = —DERICEDL TN T TOREKOE
#rMBZ, ARSI ROMROBEBOEFRET
BT HZ LD, T, ZOEXRIEEE - EOM
Wiz 8l, BIBARAT=E W o BBV ER I DA L 7=
EHIE 2t DO TH -7z,

5) EAHRHEI<CBHHDOESE

19 AL AT o b= k> THEERMNFEH S
L, BEOERLERRICESIL L RS, New
Math EFEEND Z OF 12728 F O R BITFARHAE
%L, FHETHREIME L& RIERIC S 2E 0B &
LTHERL-T-Z LITEmTH S,

BHEEEF T NANRIC L DBEEOERD, S,
FERL ST EFE & L CiitiE L=, Bottazzini(1986)1Z &
BHETNANRFOERITIKRTHD :
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Let £ and F be two sets, which may or may not be distinct.
A relation between a variable element x of E and a variable
element y of F is called a functional relation in y if, for all
X EE the element y & F' which is in the given relation with x.

We give the name of function to the operation which in
this way associates with every element xS E the element
yE F which is in the given relation with x; y is said to be the
value of the function at the element x, and the function is
said to be determined by the given functional relation. Two

equivalent functional relations determine the same function.
@7
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DERITREZ F AL DT NAFOREENS OF|H
THoHTNEL, HRET

HWZERR DBWTERRBRWE & FED 2O OES
NHHETDH, bL, EED x€E XL, 5261
Tox & ORRIZIB N THE - DDy EFNFET H 72 HIT,
E DREEFZ x & FORIETESE y & ORIOBURITBIEL
Btk & FHEN D,

Foxn, Bz ol x & ORBRICBW TN OB
xEE L yeF LA X 2 HANCK L TR 54
Fra bz, y I 138E x OBBETH D LIFEN D, &
WZBIBUE S 2 G- BISBIRIC L s TiRES LD, 2
DO [RME 7R BEEEIR LR — OB AR ET D, (EH
EN)

TNRFOEFRT L > THEHBOERDRENEZ LT
NOEICRZTFEHLOD, ZOFEFRITHE - T L
B2 WECER R S PO UEB D T2, L b DI
HIRRIZ DWW TR EINIC R T,

3. TNNFIZLIBHEDEREER DHFENME
Kleiner (1989)1 % BE%UZAR 2 Feilt 0> =D D i % il

IHR L CWD, ZU61T LR, —(bRI%k (&R
), MO TH D, Kleiner (19891 =% HIZHh~ 7=
BEEAIC B S BT AN L AR OER LY
FTWaiThEs, L B, —x(bE% (BEREED,
K OVEFR T U B TOWARNEIL T A AFOERTIL
LA BV, 22 TlE, LEEERY LY
HTEETH,

LB 1X, A L= {fx): f(x) 13N —TFi55 ]
Rl eV NZERZERTHE NI EDTH S,
LB A BB OB O ER TITEH LIGRnwZ &
%, Kleiner (1989)/%7 —E A& N— = DF|HIZ X -
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THRY B Twad &b, Davis, Hersh&
Marchisotto(1995)7> & & D 5| F D it O SCE H f# T
Rt 5

It is interesting to observe that this modern development

really involves a further evolution of the concept of function.

For an element in L, is not a function, either in Euler’s
sense of an analytic expression or in Dirichlet’s sense of a
rule or mapping associating one set of numbers with
another.

It is function-like in the sense that it can be subjected to

certain operations normally applied to functions (adding,
multiplying, integrating). But since it is regarded as
unchanged if its values are altered on an arbitrary set of
measure zero, it is certainly not just a rule assigning values
at each point in its domain.  (p. 293)
LOBIHIX, The mathematical experience DV 7'V >
FRBDOHDTHY, WK S 5E M =1, THK
FRE&H PRI X D HER(Davis & Hersh, 484, JE/K&
HHER, 1986)238 5 :

BLERRWNZ & 1F, Z OBURAEE 2 B 0 # 72
REREPEDIEEEETDHIIETHD, Ak
1T L DIElE, TR T A T —DERIZB N TS,
FI2 1 OOBERIMOESEZH TR IT 4V 7LD
BROHBAIMEE -1 TB4OBRIZIENT S, BEHTIT
ROINHTH D,

FhFENBONZ D, T 5, BT b)) ER%
WZIEF B S D EEICIRIE S D 5 &V ) EE
T, B —THD, Lrl, EEOHEY a0k
B ETENEZONIZEERETHD EEZBND M
b, FIUIENDOEREBRDOKRITMELZHTH S L)
FLHICIIHEDNC BRI T2 0N, (p. 257)

LEESIE, 74 U 7 VT X BB OERITHE S 20 L,
PEERESED VI BERE L TOESR, BIb7 L
NXICLDBEEDOTERICHIKS RO TH D,

4. BELVEOFFEERBFEHEICH T LEHOERD
rE

I ETHEHBSOERD, BEEIZRE T, Bift
BATBWNTHIR L CEEER SO TIX W2 & 2 Hh
FFTEITNRED, 5 LIEEFOE X ORELTR
DNE O PR AR EL EOMICZ T TV DDA

27 BEFD 33(1958)AF45 R, BEFN 43(1968) R, I
F153(1978) FAE7R, SERIT(1989) -7, SRR 10(1999)
FER, RUSERL 20(2008) -2~ D 4% 71 F5 8 22
D&Y D T EBREFHR F Il ST 5D
BEOEREZTRY B Gadd 2 & &7 5,

HPE (2000) 1 X5 I OWCIdEERR L TR0 O
D, TEREFARE RSN T D EROERE
BIYR 20(1887)4E7> 55 Ak 9 (19974 & TIT oW T HI%E
WBUZELH & AR BRI & OUGET T L
TWo, ZO4HITIE, BRETO T FRE T EEREITHR
DI, FEHEQR000) TIXEYD EF TV Rk
10(1999) LA E 7R O P i BRREEHD & & TD
HBREHGH SN T DO ERIZOVT S 2
T2,

M, ZZTHRY B 28HEF LA DbDDHTH
%o BOREOHEREMRERI DL & TOHEBEONED
FEUMEZ B U, RS Ko TR O ER DR
IR D SV DOENDRHH L LTH, 2O DR
WA T T 2R CII e, —tHoboEERY B
HZETHRTHL,

WRIE, BN 43 (1968) AT, WEFN 33(1958)F-H
IRO LB FREERE O H L To,  1E H(1968)12
& DR R OB AR E B S LTV D
BDOEFRTHD :

—IZ, 2O0EHx Ly Lo TEDD L
E, x &y LM, BEEBEFR DD E VN, D
BlfRE y OEDN x DIHICE - TEEDERTZLEE, y
IXx OBETHD EN D, (p.98)

BEFD 43 (1968)F-F6AT D HR A B FAE O BUF R
(ZHHE STV 2 B O E R IINE R A S A 7 L CRI%KL
ELTWAHETIEIT 4 U7 VORBBOEFE M LT
W5, M CEBEIR E W OREEHWTNWAET, 7
NAFOBEBOEROEL Ao, BFHE OB
{EDRLEZAEN T2 DN BT TN D, 1, BEFT 43 42(1968)
FEFATOE —FHEOP AT HRE IO EHE
5LWHDIFRYE =570,

Wi, WEFD46(1971) FFATD, BEFN 43(1968)F- 27~
OB IFEEEO S & To, FEE(1971)IZ &
% PR — R OBFHR I S T D B
DEFZETH D -

HAN—F—DO)NF T2 B —H—DAKDOIRFE L, FER
WZEB o TEDY, Bflaxdd l, TOEFEOKD
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BEREFE-TL 2,

DX Sl X, TR EKDOIBEDORIZIE, B
BRI 55 15DV, KOEEIIEEF OB TH S )
WV, (p.106)

ADEREZEDDHE, TIUITHIGELTBOEEN1
DXFELEX, ZOXIEE, BHADPDES B ~DH
B HIDTHD, (p.109)

WEFT 46 (1971) FEFATOHFERE —FEDE T HFFH
WCHH SN TV A BB OERIT, T4 V7 LoD
EFRICES LD LT ANRFOBOERICESLS b
DEOZHENERT D, T4 U7 VOEREINT TR
B, TN\ FOERLTEARIVEREMESE LE I,
FENTFE R ERE A 8 LR L 35 Dlzxt L,

ARMER CIHEAMOBEROXGZ B E 35,
ZOHEFETIE, TN ERZBIEFRIC B S
Uk L, BAWMEREBLIED DBE L FINTECRITR
VEERTELR L CWA HOD, ZOiiE % [F UHRE
T 106 ~=2—T & 109 _— L9 BEIT L7 (@A deH
LTWBHDOTHD,

BRI 43(1968)4F 457~ O H P - RS ELRH DI D
NI P B OB DO BE ML Z T T-H D TH
ofz, o TC, BIERSE T HEAMNERE T
BHCHERIETHLRAT LI TH A,
5T, MRITFRIERZ b BRFICER L -0IL, &
DEOFFHE R PSR E 7 RO e hoTof-d b
bEnb, MU LTY, TFER & EomNER
ZIEIFFRHCER E TR R T D L), MFBICE - T
XA AR IRREIC 72 > TN D,

IE, BN 55 (1980) 4EFEATOD, HEFN 53(1978)FH
AROHPERFEFBEEGEO b & TO, EAM(1980)iC
KD — AR OB P BRI FE I SN TV D
BDOEFRTHD :

il 2 T, Y1V DomEITES Oz L 72> T
Ebh, RSx2ZxDH e, U nomfEnE E-7T<
b5, DXL X,

VoS L, B nomfE s omiziE, BB
NHD.

Y ADmREIE, EVOERSOEETHS.
mEEWND, (p.95)

—{iZ, 22o0%E K x, yBRH-T, xDEEZDD
L, FRUTHIELT, yOEN 1 DX EH L E, yidx

FRAPH 49

OREfTHD L H, (p.98)

BN 55(1980) AT D AR — FAE O FBF
ICHH SN TV DB OERIT, 74 U7 VOO
ERITESL, TFHERE TH D, 95 X—T D8 HE
PED & 555 COREOERITIL, BEEIRE W HFE
RV, TANRRICLIERRNERDOZEDL RN
HHDD, 98 N— VD ERITMNTFIIERO= v
ANZEED T DOFEIRIZ 72 > T D,
FEAML(1980)1Z & 2 HEFN 55 (1980)4E-361 T D HH 4% 4
RO ERIETIE, A LEME VO AN
T Hi, ROXDICEBENFHERSNTND @

2ODEHK x, yinh-oTC,

x DEZEHDHE, ZHUIHIEL Ty OfEN 1
TFELHEE, yIIx OB THLENS Z LIE, TT
(> T B, (p.74)

BOELG A BRHH-T, £HADERE2ZDDL L,
FIUSHSE L THESBOERZEN1DXELEX, ZO
RGBT H D, (p.75)

HEER B — PR O HR IR S T 5 B
ERDRNTANERTH DT, FERE = FED
HFETIIEARMIERIC L > TR HER SN T
W5, Q000 ERIT D & 91T, HEEREE R
EIRLEHOERO _EE, £E LML OBE
ZH 9 BEFN 53(1978) 57RO HH AR FiR S B AH OO
HETOHEMEICRDLZENTE S,

D, PR AR IR O ST ) B 55 & R
AL, F-FFECEARERICL > THERT L L
%, IEHEMA97IC K D R — AR O R
2 R DT FRIE R L A TRIVER L OPFFE L VI,
B I S -t & 137> T D, L LR
W, BIEOERMPEFN IS L & BICEGTRINE
FIFIND ENHIDTHIUL, Fi- L THEE, [T
FHEFRER O LERH S T=DNE D 0 E W ) G
FATL %, R, BFEHEOBMRLITRE ST
2, RIFZORILE V) EFDO G &, FERFFH
BHETH O BT FRIER & 2o T,

WIE, FEk4 (1992) FIITO, FROT(1989)F- 2R
DR BIREEGE D E & TO, EARM(1992)12 &
2% PR — AR OBCFBRE e S v 2 B%K
DEFETH D -
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A= OFITIE, EFROERBIIMOESICE S
o TEDY, BMOERSZ&DD LHEENEE-TL
Do

ZoXonLE,

BHEOERL, ZOMOEIOEMTHS.
L9, (p98)

—WI, 2O0EHx, yBHoT, x DIEEEZ D
Ly DENEDLY  x Dz D5 & FFUTKIG LT,
YOMEN 1 DX EDL L X, pIIxOEKTHD LI,
(p.102)

R4 (1992) AT O RS — FEO KT H R E
WZHBHL STV A BB EFRIE, IEFD 55 (1980) 4F%
ITOLDEFREEDLLT, T4 U7 LORBEKDERIC
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Trendy Graphs

Wooden Graphs

Giant sequoia trees grow in Sequoia National Park in California.
The largest tree in the park is thought to be between 3,000 and
4,000 years old.

It takes 16 children holding hands
to reach around the giant sequoia
shown here.

1. Find a way to estimate
the circumference and
diameter of this tree.

This is a drawing of a cross section of a tree. Notice
its distinct ring pattern. The bark is the dark part on
the outside. During each year of growth, a new layer
of cells is added to the older wood. Each layer forms
a ring. The distance between the dark rings shows
how much the tree grew that year.

2. Look at the cross section of the tree. Estimate the
age of this tree. How did you find your answer?

Take a closer look at the cross section. The picture
below the cross section shows a magnified portion.

3. a. Looking at the magnified portion, how can
you tell that this tree did not grow the same
amount each year?

ﬂ b. Reflect What are some possible reasons for
the tree’s uneven growth?

Section A: Trendy Graphs 1

1 MiC(2007)Z & % sl & #h #0038 A S5 i
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Q Trendx GfthS

Growth Charts

Healthcare workers use growth charts to help monitor the growth of
children up to age three.

13. Why is it important to monitor a child’s growth?

The growth chart below shows the weight records, in kilograms (kg),
of a 28-month-old boy.

6 Ups and Downs

A
Birth3 6

Month Birth| 1 2 3 4 5 6 T 8 9 0 5 s B B s (e B e T e R B )
Weight 27 1361 657170 7.3 ] 78| 8088 | 883|881 93|96|10.5]|103}11.3|12.0
Month 160 118 A9 20 | 211 221 23 |24 1 25126 | 27 |28
Weight 12.4112.9]13.1/112.9|10.5| 9.2 | 9.5 [ 12.0| 13.0| 13.6| 13.5| 14.0| 14.2
14. What conclusion can you draw from this table? Do you think this
boy gained weight in a “normal” way?
The graphs that follow show normal ranges for the weights and heights
of young children in one country. The normal growth range is indicated
by curved lines.
Note: The zigzag line on the lower left of the height graph indicates
that the lower part of the graph, from 0-40, is omitted.
Weight Growth Chart for Boys g
Age: Birth to 36 months Height Growth Chart for Boys
18 » Age: Birth to 36 months
17 105 »
16 » 100 »
15» g
14 » v 920 »
5 13» § %»
= 12> £ Do
Y =
E 10» S 70»
3 o»r £ 65»
s g» 60 »
7» 55 »
6> 50 »
55 45 »
4» 40 »
3»
o ‘AAAAAAAAAAAAA
46 Bith3 6 9 12 15 18 2124 27 30 33 36
0» Age (in months)
A A A A A A A A A A A A

9 12 15 18 2124 27 3033 36
Age (in months)

© Am. J. Nutr,
American Society for Clinical Nutrition

2 MiC(2007)\Z X % Al & th#R o> J& BH 55 1
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History of function and transition of definitions of
function in Japanese junior high school mathematics
textbooks:

Proposal of how to treat definitions of function
in school mathematics

TAKAHASHI, Hitoshi

Key Words : History of function, Definition of function, Junior high school mathematics textbooks
Abstract

In this paper I discussed about next three themes; First, I clarified the essence of the function by discussing the
history of the function; Second, I clarified the influence of the history of definitions of function on the definitions
published by Japanese junior high school mathematics textbooks; Third, I proposed the viewpoint of the definition of
the function that should publish in the textbook. As results, the following was clarified; Platonism was denied from
the point of history of the function because the complete knowledge of function and it's definition had not appeared in
the history; There was time when definitions of function based on the analysis and the set theory were published at
the same time in one junior high school mathematics textbook of Japan; There should be the textbook that described
only the introduction scene of realistic problems.
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