Tap chi KHOA HOC DISP TP.HCM A& Thi Hoai Chan

KHAI THAC LICH SU TOAN
TRONG DAY - HOC KHAI NIEM TICH PHAN

LE THIHOAI CHAU'

Tiinh bay dinh nghia fich phdn & trudng trung hoc phé thdng 13 didu rit khé,
Trong mbt s§ sdch gido khoa khdl ni€m tich phdn xde dinh duge dua vao qua bicu
thae:

ff(_x)dx = F(b)~ F(a)

Xuil phdt U dioh nghia nay, lam th€ ndo mi hoc sinh ¢6 thé W€u duge mbi
liéa hé gilta phép tink tich phin vdi vi€c nghi€n ¢fu Am qudn tinh hay bai todn tm
dién tich? Con néu trinh bay ngay tif diu bai todn 18og qudt tinh dién tich hinh thang
cong thi liéu ¢b qud triru iwgng vdi hoc sinh khong!?

Lich st 43 cAn d&n hai thién nién ky d€ x4y dyng hoan chinh phép tinh wén
cde dul tugng vo cling bé. Phicong phdp vét kiér clia Budoxe chi duge hoan thién din
qua nhidu thé hé cdc nha bic hoc, Nhung, nhitng k¥ thudl phdn cdr md nhidu ngud
trong 80 ho di sif dung hodn todin ¢d the by hién duge bdi boc sinh idp V1, 12. Ta
hiy khai thic chiing d€ gidp hoc sinh hidu nghia cda khdi niém.

Hién nhién, vin dé & day kbong phdi 13 tinh bay chi i€t cdc phudng phip
ctia Archiméde, cta 1bn Qurra hay cla Permat va Pascal, ma, nha t€n bai bdo da chi
ra, 14 dua khéi niém rich phin {xdc dinh) vio 16p 12, Nhiy vay, ching ta s& s dung
ki€n thitc, k¥ mang cta hoc sinh § tinh 46 nay, dic biét 13 khdi niém gidi han,
phifong rinh duBdng cong, phép ching minh quy nap, va ... ¢d may tinh bd 10 (d€ rit
ngdn thdi gian thyc hidn cdc phép tinh trung gian, thim chi d€ v& do thi cha mot s8
ham ddn gidn). Cac bai todn tich s& s& dude trinh by sao cho hoc sinh ¢6 thé gidi
dugce.

Nhitng bai todn diu tién ¢d lidn quan dén lich s& phép tnh vi-tich phén déu
nGi vé tinh toan dién tich, thé tich hay chi€u dai cdc cung. M6t trong nhifng ngudi ¢é
déng gép quan trong nhit cho bai todn cau phuong hinh trdn 12 Antiphon (khodng
ndm 430 trude cOng nguyén). Ong cho ring bing cdch cf lién 1i€p nhin ddi s& canh
clia mdt da gide déu ndi Lfp trong mdi dudng trdn thi hidu 8§ giffa dién tich hinh trdn
vdi dién tich da gidc cudi cling s&€ bi vét kiét. Lap ndn 46 da chua dyng mim mdng
clia phuong phdp vér kiét ndi ti€ng md Budoxe (ndm 410-356 trudc cdng nguyén)
duge thira nhin 13 tdc gid. Phuong phdp ndy 1y ménh dé sau 1am cd s&: Néu ny bt

* Khoa Todn - Tin, Truting DHSE Tp. HCM.
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kv mibt dai lwgng nao ma b di mét phdr khéng nhé hon mét nita cia nd, rdi iy cho
con fai lai b8 di mdi phian khbng nhd hon mot nita cia né,v.v. ... thi cudi cing sé con
fai mét dai lvong nhé hon bt kY dai ltgng cang logi ndo duge dn dink tridc.

Trong s0 nhifng ngudi c8 dai thi Archiméde £ ngudi da cd nhitng ¢ng dung
dep nhift cla phuong phdp vér kigt va tén wdi ong di 4d nén gin gii vai phép tinh
tich phin. Mot trong nhitng vi du thudng duge nhic d€n cda dng 1d bAi todn ciu
phuong doan parabol: A, B id hai diém tiy ¥ thudc mét parabol. Tim dién tich hink
phdng tao bdi cung purabol (AB) va doan thdng AB. Naudi ta fim thidy 18 gidi bai
lodn ndy trong bite thy Archiméde gdi Pratosthéne. Trong bife thu d6, biing phuing
phdap vét kiét, dng chiing minh duge ring dién tich clia hinh phing tac bdi parabol vi
ABIAS = %S(&ACB) v6i C 1a di€m thudc cung parabol sao cho ti€p tuy€n tai C song
song véi AR, Vdi phuong phdp nay, Archiméde con khdm phd ra nhiéu ¢fng thite tinh
dién tich, thé tich khdc.

Nhrng, d€ dua kbai nidm tich phan xdc dinh vio 16p 12 thi ¢ & phép ciu
phuong cla Tbr Qurra, Fermat, Pascal gan gi va phit hop véi hoc sinh hon.

1. TU CAC BAT TOAN CAU PHUONG

1. Phugng phdp cia Ibn Quira

Cong thifc tink tdng T,y = F + 2P + ¥+ +0°

B¢ gidi bai todn cdu phudng parabol, Inb Qurra (836 - 901) cin c6 cdng thite
T

tinh tdng T, =1 +2°+3" 4. 4n° vdi n 13 s8 v nhién cho trude. VE phin mink,

Alhazen (965 - 1040) phai tinh Tap = Zk” {v&in, p [2 hat 50 tv ohién cho trudc) khi
k=1

gidi bai todn fim thé tich tao bdi phép quay mét doan parabol quanh truc cha né.
Didu thi vi 14 cde cdng thite cho phép tinh
nhitng dng nay 43 duoe Tob Qurra vd Alhazen

X * * x =
chifng minh biing hinh hoc. Ching han, Inb Qurra ¥p X X % X ®
win ting Ty =1+ 2 + 3 + .., +a ¢d thé duge biu XA XX »
dién biing mdt tam gide vudng cin. BE tinh Ty, 6ng XX X e e #
dat hai tn tam gidc d6 sao cho ching tao thinh mdl X % & 8 & @
hinh chi? nhdt (hinh 1) ma canhla nva (n+ 1). To dé X & & & & 8

-]
[}
-]
-]
&
L]

Suy ra:
Tn,i = }1912* 12 (1) Hinh 1
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Vi ciing mdt phuong phip, Alhazen phin hivh chii nhjt ABCD thanh cdc
Finh chi nhit nhd (hinh 2) va tim ra cong thifc Bng quét:

U
(ITH'&) Tn‘p = Tll,p+1 + Z’Tm.p

m=!

(2)

Ap dung cOng thife (2) cho trudng hdp p = 1 va k&1 hap véi (1) thi Alhazen ¢é:

Toz= P42 #3441

Fir d6, bing cach vigi:

I

; nln+ i__}_(?,n + 13

S p-1) =130+ S 4+ (2n-1)°

n=1

S22 3 207 - 127 4 47 L (20)°)

= T'ln,z -4 Tn__E
L n{4n” —1
Althazen suy ra 2{2;3— 1 = (4n’ —1)
A B
P4+ 2F+ 30 o+
PP, 2P
1P 42" +3 el
. n
1"+ 2"
ptl
lp 2;}+1 3
piw | o2 3P | o ._ C
Finh 2
Phitong phdp ciia Ibn Qurra
B todn ciu phuong ma Ibn Qurra mudn gidi quyét 1a:
. : . s s L . [ 0<x<a
Tink dién tich S(a) ciia hinh phdng xdc dinh boi: < -
[0sy< Jx

(hinh 3)

(3)

vii a >0 cho trudc

Ibn Qurra da phin chia hinh phang cin tinh dién tich theo cach saw:

3%



Tap chi KHOA HOQC bisP TP.HCM ) 86

ndm 2004

Q)

+
Ao
%?J"M,ﬂ
f\ﬁj /
A
Ay
|'
Be= O . ¥
B, B; B, Ep.1 B,

Hinh 3

- s A ‘a n s N pr e e p N
(301 n 12 80 @y nhién cho rude. Liy h= — - Trén trye Ox 14y cde diém B, ¢6 hodnk
1 '

d6 x, sav choixg=10; x; = 1h;
X1= X + 3h =4h;
X3= X3+ Sh= 9h
xp_xp i +(2p- i)h P *h;
Xp=0'h = _
Céc di€m A, c6 toa 4o (pzh p~/h) va dién tich hinh thang A, 1ApBoHy.1 1

Ty 5, DoV + (o DB = 2p- 1 PR

Tir d6 suy ra dién tich da gide OAA,...AB,C biing

ZT = 3-1[-: Z{ip—ﬁ)

Thay h= fg va sif dung cng thite (4), Ibn Qurra ¢6:
2 -
8, = —aJa (5)

T ddy, theo phudng phap vt kzet Ibn Qurra suy ra dién tich cdn tinhla:

S{a) = ~~1J_

Vi hoc sinh Iop 12

Bai todn cdn phudng trong lich st ¢6 thé dua ra che hoc sinh 16p 12 v8i hos ¥
ring:

40



Tap chi KHOA HOO DIISP TP.HUm i€ Thi Hoai Chau

- Cong thic (3) dé dang ching minh dudge bing kign thife cha hoe sinh 16p 11,
- T3y ed thé chifng minh {4) theo cach viét clla Athazen.
- T (5), thay cho phudng phip veét ki, ta lip luédn:

. 2~
Say= hmS, = -izw'a

(AR 3

- ' . - e 2 . s w s - - " 2 T
CAu 6l ca thé néu ra sau khi gidi xong bai todn: ddr S{x) = ‘-;g--x«fx  Tinh S'(x).

Co nhdn xér gi?

2. Phugng phap cha Fermat

Nhi todn hoc Pierre Fermat (1601 - 1665) df vi€l nén nhitng trang tuyét dep
troag lich sif todn hoc thude cdc Ninh vye I thuyé@t s6, hinh hece gidi tich va 1y thuyéi
xde sudi’ VE phin mioh, Pascal (1623 - 1662) vifa 13 nha vin, nhi (riét hoc, via 1
nhi vat 1y hoc va todn hoe 18i lac. Tén tudi cda Ong gin lién vl nhiéu phat mish vi
dai. Ong cling chia sé véi Fermat nhifng phat minh ra tinh todn cdce xdc suft, Hal nha
bic hoc ngudi Phdp nay déu tim cdch gidi bt todn ciu phuong parabol,

Fermat goi parabol 1a moi dudng cong ¢6 phuong tinh y = kx"™ trong 46 m 1a
mdt 58 nguyén dudng (phuong phdp clia dng cb thé khdi qudt héa cho truding hap m
14 mot 8 hivu tf dudng).

Van dé 1 tinh dién tich S(o) cha hinh phdng dwge xde dinh 86i 0 <x <o ;
0<vska™(o e R chotride) .

DE gidi bai todn ciu phong cdc parabot vii hyperbol, Fermat dd khai thic
nbifng tinh chit sau cda cdp s6 nhin:

1 1_ h+t
7 g : . =y _ X
Véimoi xe (0, 1), tacd: Zx}‘ =+ x4 T X = e (6)
k=l I—~x
1] ) 1
Tit d6 suy ra: lim Z};“ e )
N -3
it
va vdin € N cho trude thi - lirr‘;_l—%- =pn+1 (8)
-l P }‘

Gidi han (8) ¢6 thé dude khai quat hda cho truding hgpn € Q7

Bing ngdn nglf ngdy nay, 1 tudng cda 107 gidi bai todn do Permat dua ra o
th€ dugc minh bay 13 nhu sau:

\'V& [y thuyét 5o, 6ng d€ lai ahiing dinh 1§ 4% ndi G8ng, trong d6 cf dink Iy lon Fermat ma nhigu nha
todn hoc I81 fac dA fim cdch chdng minh chung cho ¢€a hién nay vin chua gidi quy€i dude tron ven,
mic di ¢6 su bd g efa miy tinh dién . Ong cting 1 nguist 45 xdy dung uén, biu nhu ciing thi véi
Descartes, nhimmg nguyén W eda ngdnb Aink hoc gidi rich mé sy ta 481 cda nd di 2o nén mdl cude
ciich mang trong lich sif tedn hoc.
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- Ly trén twye x'Ox cie di€m A ¢6 hodnh d§ X = ay' rong d6 g 13 mdt s6 iy ¥
thudc (0,1).

- Tinh di¢n tich r; , v cda cdc hinh chit ahdt A/A G B, AALB; . D (hish 43,

- Ting 0 di€m chia ra v6 han 1di st dung cong thite (7) véi x = g™ ' d€ xip x3 S,

- Cho q tién t3i 1, dp dung cong thac (8) va 1ir d6 suy ra dién tich cdn tinh 13
Sty = ke im + 1),

Vi hoc sinh lop 12

Luu y rdng cdc cdng thite (63, (7) da duge dwa vio khi nghién ciu cdp o nhin
d 1dp 11, va i (6) d& dang suy ra ding thifc (8). BAl rodn clu phuong parabol clia
Fermat ¢6 thé néu cho hoc sinh 18p 12 qua iiing budc:

e LAy rén truc ¥ 'Ox cdc diém A; ¢6 -
hodnh 46 x; = ag wrong 46 g 1 mox
$6 iy v thude (0,1). Tinh dién tich 5 , g -
Sicua cde hinh chit nhit AL, G By D, b;/
s AiALB Dy |
. E,
N Ci.
« Catfng mink rang: / !
n=l o+l
ZS| — kQ‘.m I m(l q)s“ (qmﬂ
i={
> ) ° »
4;) — kQ‘,mH q) (qnw 1 A ,;
Ay Ajy Ag
Hinh 4
+i.m m 1—
e Tir d6 suy 1a: ka™'q qjﬂ <o) < ko™ 1_-“%;

. k HEY
« Tinh S(at) bdng cdchchog— 1. S{a)= =
m+ 1
i\ i+
» D3t S{x)= Cdinh S'(x). C6 nhin xét gi ?
m+1i

3. Phudng phdp cda Pascal

Pascal mudn tinh dién tich S(a) cia hink phdng xdc dinh bGi0<x <o : (< y < x’.

Phudng phdp cia Pascal li dyng céc hinh chif nhit cé chiéu réng bing d, tinh dién
tich clia chiing. DE tinh tdng cdc dién tich nay Ong sit dung cOng thite tiin Ty, ma Ong
d3d chitng mink duge bling phudug phdp quy nap:

IES]

T“’p e U N U])
fal +1
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Sau d6 dng gidi thich ring dé tinh S ¢ thé bd qua mot &3 ¢ hang khi s6 hinh chif
ahdt ting [&n vé han (ite 1a khi d ti€n 181 ),

Bing cdch chon nhifing him 56 phi hop, ¢6 & hwéng din hoc sinh 16p 12
diing phugng phdp cia Pascal nhing Khdng ¢An s dung cong thirc 1rén. Ching han,
¢6 (hé chon f(x) = sinx va dua ra nhitng bai todn sau:

e Biing phuong phip quy nap hily chifng mich ddng thie:

. nh . (n+1h
. sin’- - sin=—-—
S sin(ph) = — -2 - 2
Pl Sin—
2

» Chitng mink rdng dién tich hinh phing xdc dinh bdi 0<x<u; 05y < sinx (w e [0,
712} cho trudce) ta S{a) = 1 - cosa..
Ap dung phiing phap cda Pascal:

41;

-

Au A

Hinh 5

- (4 st A la diém c6 toa dd (a, 0), Chia doan OA thinh n doan bing nhau (n
chon iy ¥ trong N¥) bdi cdc diém chia Ag= O, Ay, Ay, ..., Ay= A (hinh 5). D&
dai mbi doan bing h = a/n. Hodinh do di€m A; 14 th.

Tinh dién tich s, 5 ctiu cédc hinh chit nhit A Ay C By, Ay A B Dy
s;= hsin(i -1h 5 §;=h sin(ih}

- Tinh t8ng cde dién tich s; vh WOng cdc diéntich §;v6ii=1,2, .., 0

n p hsm {iﬁ—l)hsmn—h
Zs;:Zhsin(i—l)h: 2 ; 2
=t = sin—
n n hsin o sin (o7 hi

va .8, =2 hsin(ih) = — 2 - 2
i=1 =l Sin;
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- Tw ds suy ra:
& ¢
Q o o 0L ; o
—2—"0— [s:o:sz— —cosio — —2)‘; sHa) < —l%:"{cos?— ~ COS{0L + —-;--)}
sin - a n gin - n b
2n : Zn

- Finh S{u) bing cdch cho n ti€n 18i oo,
o Bdr S(x} = { - cos x. C6 nhiin xér gi?

1L PEN KHAY NEM TICH PHAN XAC BINH

» KEL qua cdc bai todn tinh dién tich theo phuong phdp cta Ibn Qurra, Fermat,
Pascal ¢6 thé€ dude khii qudt hda thinh ménh dé sau;
Cho fix} la mbi ham 5§ duong, lién tuc, don diéu trén [a, b, Néu goi S(x} 1 dién tich
hinh phing gidi han boi c¢de duimg y = f(x), y = 0, hai dudng théng song song véi Oy
va cdr Ox (gi cde didm (0, a), (0. x), trong d6 xela, b, thi §(x) = flx} {néi cdch khdc,

Fix) g mdt nguyén ham cda f{x) trén fa, bj).

Chi din:

-
B g
E b=S
G
P
A
{
.l
i M N
: b
z I " b
Hinh 6

Goi % 12 mot di€m iy ¥ thudc (a, b). Trong moi iring hdp ta ludn ludn cb:
§SS(X) -S{xg) < S
{5, S theo thd 1y ta dién tich hirh chi¥ nhit "bé hon", "I8n hon" hink thang cong
MNEQ trong d6 MN = | x - xgl). Suy ra:
S’S(x)—S(xﬂ}
XX,

0 - f{xg)% (%)~ £(x,)|
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Do f(x) lién fuc tai xg nén L bai ddng thic rén ta ¢6
L S(X) - Sxy)
fim 22 g
Nghia $a ham s& S{x) cé dao him tai x5 va S'(xg) = I{x@} VX & (4, b
Ciing ur bat ddng thite rén t ¢é néu
Xp=athi 8" =fa) vinfu xp=5b1thi S'(b )= f{b).
Viy 8'(xp) = {xo) Vxo & [a, b}, bay 5(x} 1& mdt nguyén ham cda f(x} irén |a, bl.

e (ol F(x) 12 mdt nguy@n hiam ndo dé cha f(x) trén g, bl

Khidd S(x)=Fx)+ C. Vdituu y la Say=0tacd: C=-1(a).
Suy ra: S{xy=F(x)-Fa) vx & [a, bl
Dac biét: S(b} = F(b) - F(a} ' (9)

» Chitng minh ring cong thdc tnh (9) ding cho moi him sd £(x) duong, Hén e
trén fa, b] (3 day chi cdn nhdn x&ét ring #(x) lién tge trén [a, b] nén ¢ thé chia {a, b)
thanh nhitng doan nhé sao cho fx) dan didu trong mdi doan d6 rdi 4p dung cdng thite
{9) trén ting doan}.

e Gid sit f(x) 12 ham s& lign e vén mdt khodng K chita [a, bl, F(x) 1d mdt
nguyén ham cia {x) wén K. Ri&u ihie F(b) - F(a) dugc goi 13 tich phan xdc dinh 18y

tr a d&n b cia ham s f(x) Lién tuc wén doan [a, bl va ky hiéu la
b

| £pdx = B(b) -~ Fa)

h
L KET LUAN

N&u nhu muc dich & trwding trung hoc phd théng khdng phdi 13 nghién cifu siu
khéi niém tich phan xdc dink thi cling cdn gitip cho hec sinh hidu dude nghia cda khdi
niém, bdi hoc todn khéng phii chd 4€ gidi cdc bai todn ¢d bdn chil thuin niy todn
hoe, ma guan trong hon 13 dé€ hoc i duy, hoc céch gidi quy€t vin d€, va biél sit dung
ki€n thic todn hoo vao céc tinh vire khdc nhau,

V&i nhitng bai todn trén, khii niém di duge dita vio mot cdch rdt ty nhidn.

Ngoai ra, ta cdn ¢6 thé khai thac nhieu phudng dién khdc qua cdc bai todn dé.
Trude hét, chiing cho phép thigt ip mi lién hé gifta phép Linh vi phin va phép tinh
tich phin. Bing ngdn nglt hinh hoc ta ndi bai toda tim dién tich hinh phing 1& bai

todn ngude cha bai todn tim tép wyén.

Ching cling cho phép hoc sinh 1i€p cin véi phvang phdp vi phin, k§ thuit xép

.. Bé 12 nhitng phuong phip dic trung cho gidi tich va khong thé thi€u kbi hec sinh

ugh;en citu mén hoc ndy 3 bic Jdui hoc. Trude mit, chitng gifip cho hoc sinh gidi cdc
baltodn cha vat ly va k§ thuat,
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DE k&t Judn, ¢6 18 ciing nén ndi rd ring viéc nghién cofu Jich sit dd gdi 1én
ot s& finh hudng cho phép hoc sinh hi€u nghia cia khdi niém. Si¥ dung tinh hudng
nao va sit dung ra sao 14 mdét sy Iva chon ¢on phy thufe vao nhiéu rang budc. Nhung,
khéng ¢6 1y do gi bidn minh cho cdch day bdt hoc sinh phdi rhd ma khong cdn hidu.
Nhitng chifing minh phdc tap c6 the bd gua, song khdi niém sinh ra nham giai Guy€t
van dé gi thi hoc sinh ¢dn bET.
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Tém iat:
Khiai thac lich sit Todn troag day — hoc khai niém fich phin

Bai bdo nity irinh bily mot tutdng kiai thic lich sit trong day hoc wdn hoe. Tri thite duge xét &
day 1 khdi migm tich phin xde dinh. V&i ahilng tink hudng duwe goi lén 1 lich si, 1a cd thé ghip hoc
sinh fim dige nghtu cia khdi nidm toh phin xde dinh vad mdt quan hé gida nd vai khdi nigim dao hém.

Abstiract:
Using history of mathematics in teaching -~ studying integral concepts

This aclicle phesents a direction using history in igaching mathemalics, The knowledge
mentioned here is the concept of defined integral with the situation reminded from history, students can
be helped to undrestand the concept of defined ntegral and its relation (o the concept of dezivative.
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