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PAC TRUNG HINH HQC CUA DIEN TiCH
VA BAI TOAN CAT GIAY O TIEU HQC

Tran Bac Thuan
Khoa Giéo duc Tiéu hoc, Trieong Pai hoc Sw pham Thanh phé Hé Chi Minh

Tém tit. Nhitng nghién ciru trude ddy da chi ra dién tich cia mot hinh c6 hai dic trung la
hinh hoc va sb. Ddi véi bai toan cit gidy thanh cac hinh vudng & 16p 4, cach giai wu tién 1a
tinh ti s6 dién tich cac hinh. Bai toan trd nén phirc tap hon khi thay hinh vuéng béi hinh
chir nhat. Két qua khong phu hop xuét hién khi thiéu quan tam dén déc trung hinh hoc cia
dién tich. Dya vao li thuyét ddng du, bai bao dé xudt thuat toan tim kiém phuong an téi wu
cho bai toan cit mot manh gidy hinh chit nhat ¢6 kich thudc a x b thanh cac hinh chit nhat
c6 kich thude ¢ x d trong truong hop cac duong cit song song voi cac mép gidy. Tir bai
toan cit gidy o truong hop tong quat hon, ta c6 thé nhan ra déc trung hinh hoc cua khai
niém dién tich can dugc quan tam hon trong day hoc ¢ tiéu hoc.

Tir khéa: Bai toan cét glay, dién tich, hinh hoc, tiéu hoc.

1. Mé dau

Khai niém dién tich nhan dugc sy quan tdm caa nhiéu nha nghién ciu. O nudc ngodi, cac tac
gia P. M. Baltar [1; tr. 80-81], M. J. Perrin-Glorian [2; tr. 32-35], A. Pressiat [3] d4 c6 nhitng
nghién cuu tri thire luan vé khéi niém dién tich. Theo do6, khai niém dién tich can duoc phan biét
& ba phuong dién: phuong dién hinh hoc véi céc hinh dang, phuwong dién s6 vai céc sé do,
phuong dién dai lugng vai cac 16p twong duong. Phuong dién dai lwong khac biét voi phuong
dién hinh hoc va phuong dién s6. Cu thé, hai hinh c6 hinh dang khéc nhau van c6 thé c6 cling
dién tich va s6 do dién tich cia mot hinh thay d6i khi thay d6i don vi do. Tuy nhién, néu ta chon
trugc mot don vi do (ta thuong chon hinh vudng lam don vi do dién tich, nhung vé mat Ii thuyét
c6 thé chon mot hinh bat ki) va ¢dng nhat dién tich véi s6 do thi hai phuong dién con lai tao
thanh dic trung hinh hoc va dic trung s cua khai niém dién tich. Tir thoi ¢b dai, Euclid di xay
dung hé théng cac ménh dé hinh hoc cho phép so sénh dién tich cac hinh da gi4c, dung hinh
vudng co cung dién tich véi hinh da giac cho trudc dya trén dac trung hinh hoc cua dién tich, ki
thuat tach - ghép hinh, khéng can st dung cac cong thc hoac tinh toan ra sb. Tuy nhién, khai
niém dién tich caa mot hinh bt ki chi dugc dinh nghia gin voi sb qua ham d6 do phu hop tur thé
ki X1IX. Khi dién tich duoc dinh nghia gan voi sb, tac gia V. Céli [4] cho rang cac qui tic, cong
thirc tinh dién tich c6 vai trd cau ndi gitra hinh hoc va sé. Két qua nghién cau cua M. J. Perrin-
Glorian cho ring sy nham I4n gitra d6 dai, chu vi va dién tich c6 thé bat ngudn tir viéc ddng nhat
qua som cac dai lugng hinh hoc nhu d6 dai, dién tich véi 6, bo qua dic trung hinh hoc cua cac
dai luong nay. Ki thuat tach - ghép duoc tac gia Nguy&n Thi Xuan [5] st dung dé giai bai toan cau
phuong hinh chit thap cho trude, duoc tc gia Nguyén Thi Kim Thoa [6] khai thac khi minh hoa
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Dac trung hinh hoc cua dién tich va bai toan cdt giéy & tiéu hoc

hoat dong day hoc qui tac tinh dién tich hinh tron. Nhiing bai bao da cong bd cho thay bén canh
dic trung s6, dic trung hinh hoc co ¥ nghia quan trong trong viéc day hoc, giai toan lién quan
dén dien tich.

Nham bdi dudng, phat trién nang luc van dung toan hoc vao thyc tién, ning luc thu thap va
xt |i thdng tin todn hoc, ning luc giai toan cho hoc sinh tiéu hoc, tac gia Nguyén Tién Trung [7]
gidi thiéu mot sé bai toan ¢ noi dung hinh hoc, dai lugng va do dai luong, thoi gian, phép chia
hét... Bai toan thuc tién dau tién cho thay néu chi thay s6 vao cac cong thic tinh dién tich, bo
qua céc hinh v& minh hoa thi két qua c6 thé khéng phu hop. Cu thé:

Bai toan 1. Bé chuan bi cho chuong trinh khai giang, chao mimg nim hoc méi, ¢d gido c6 mot

yéu cau danh cho cac nhém hoc sinh nhu sau: Mdi nhdm s& c6 mot nira to gidy A0 mau do, Véi

kich thudc 12 40 x 60 cm. Hay cat to gidy A0 d cho thanh cac 14 cd hinh chir nhat nho véi kich

thude 13 9 x 12 cm sao cho duoc nhiéu I4 co nhat. [7; tr. 38].

Téc gia Nguyén Tién Trung da gidi thiéu hai cach giai bai toan trén. Cach dau tién 1a vé 4
hinh minh hoa (phuong dién hinh hoc) véi phuong an tot nhat cit dugc 21 14 co. Cach thir hai
gan dién tich vai s, tinh ti 1¢ dién tich ra duoc 22 l4 cd. TAc gia nhan xét “co thé c6 dugc hinh toi
da nhu vay nhung lai khong cat dugc s6 hinh nhu tinh toan!” [7; tr. 39]. Sw mau thuin gitra két qua
tinh toan va phuong 4n t6t nhat chua duoc giai thich day du, chua lam 15 1i do tai sao chi minh hoa
v6i 4 truong hop va khong thé cit duoc 14 co thir 22 trong bai bao. Ngoai 4 trudng hop duge minh
hoa trong bai bao ciia tac gia Nguyén Tién Trung, tn tai hay khong phuong an cho phép cat duoc la
co thiy 227

Duya vao dic trung kép (hinh hoc va s6) cua khai niém dién tich, bai béo nay 1am rd nguyén
nhan dan dén két qua khac biét khi tinh theo cach thir hai (tinh ti 1¢ dién tich) va tim kiém diéu
kién thyuc hién thanh cong theo bai toan, gilp cac gido vién tiéu hoc c6 duoc cai nhin khai quat
va sdu sic hon vé bai toan lién quan dén dién tich, rit gon qué trinh md mam, thir sai qua cac
hinh v& minh hoa.

2. No¢i dung nghién ctru

2.1. Bai toan cit gidy, lat gach trong sach gido khoa Toan cip tiéu hoc

Két qua nghién ciu bo sach giao khoa Toan cap tiéu hoc Viét Nam hién hanh cho thay bai
toan cit co ma tac gia Nguyén Tién Trung da gidi thidu ¢ dang twong ty voi bai toan cat gidy,
lat gach trong céc sach gi4o khoa Toén 4 [8], Toan 5 [9] hién hanh. Tuy nhién, cac sb liéu dugc
cho trong sach giéo khoa Toén tiéu hoc dic biét hon:

Mot to gidy hinh vudng cé canh % m. [...] Ban An cit to gidy d6 thanh cac 6 vudng, mdi &
c6 canh 235 m thi cit duoc tit ca bao nhiéu 6 vudng? [8; tr. 169]
Déi vai bai tap trén, séch giéo vién Toan 4 gidi thiéu hai cach giai:

Céch 1: L4y d6 dai canh hinh vuéng (%mj chia cho canh 6 vuéng (215 mj, ta dugc moi
canh hinh vuéng gom 5 6 vudng (% : 235 = 5) . Tir d6 s6 & vubng cit duoc Ia: 5 x 5= 25 (6 vudng).

Céch 2: Tinh dién tich m¢t 6 vudng ( 2,2

X— = . L4y dién tich hinh vudng chia
25" 25 625( )J e g

cho dién tich mot & vudng ta co: S 6 vudng cat duoc Ia: 215 : é =25 (6 vudng).
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Luu y:
- C6 thé doi % m = 40 cm; % m =8 cm (s6 do 1a s6 tu nhién) rdi giai tuong tu nhu trén

s€ thuan lgi hon...

- O céch 2, can nhan xét s6 6 vuéng ¢ mdi canh phai 1a s ty nhién thi méi lam duoc.

[10, tr. 299]

Diéu kién dé thuc hién cach 2 nhu sach gido vién Toan 4 luu ¥ lién quan dén phuong dién
hinh hoc cua dién tich: hinh 16n c6 thé lap day bai mot s6 ty nhién lan hinh nho. Tuong @ng,
dic diém nay duoc thé hién dudi dang ti s6 cac canh viét duge dudi dang sé tu nhién ddi véi
phuong dién s6. Du theo phuong dién hinh hoc hay phuong dién s6, dic trung hinh hoc cuaa cip
hinh, dic biét 1a mbi quan hé gitra cac canh va kha ning lap day hinh 16n bai céc hinh nho, c6'y
nghia quan trong dé tim duoc 10i giai pht hop. Tuy nhién, hang loat bai toan twong tu trong
sach gi4o khoa Toan tiéu hoc déu thoa mén ti s6 cac canh 1a s6 tu nhién nén viéc kiém tra tro
nén khong can thiét va cach 2 duoc vu tién hon. Chang han:

Dé 14t nén mot phong hoc hinh chit nhat, nguoi ta ding loai gach men hinh vudng ¢6 canh
20 cm. Hoi can bao nhiéu vién gach dé lat kin nén phong hoc dé, biét rang nén phong hoc c6
chiéu rong 5 m, chiéu dai 8 m va phan mach vita khong dang ké? [8; tr. 173].

Huéng dan giai bai toan trén, sch gido vién Toan 4 wu tién cach 2, tinh ti s6 dién tich:

- Truéc hét tinh dién tich phong hoc.

- Tinh dién tich vién gach lat.

- Suy ra sé vién gach can dung dé lat toan bo nén phong hoc.

Cha y: S6 vién gach can sir dung tinh duoc 1a mot s6 tu nhién. [10; tr. 306].

Nhu vy, sach gido vién Toan 4 ¢6 luu y dén pham vi hop thic cua cach tinh ti s6 dién tich
la hinh l6n phai dugc |ap day boi mot sb tu nhién 1an hinh nho, thé hién qua ti s6 céc canh phai
la s6 ty nhién. Néu ti s6 khong la s6 tu nhién, s& co nhitng hinh khong con nguyén ven ma can
chia nho, chip va dé c6 thé phu kin hinh Ion. Tuy nhién, tit ca cac bai tap thudc dang toan nay
trong sach gi4o khoa Toan 4 va Toan 5 cua Viét Nam déu o ddc diém hinh nhé 1a hinh vuéng,
hinh 16n 1a hinh vudng hozc hinh chir nhat thoa s6 do cac canh cta hinh 16n 12 boi s6 ciia s6 do
canh cua hinh vuéng nho. Do dd, cach 2 ludn thuc hién dugc vai cac bai tap thuoc dang toan
nay trong sach giao khoa tiéu hoc cua Viét Nam ma khong cin quan tdm dén luu ¥ trong sach
gido vién Toan 4.

Sach Toan danh cho hoc sinh 16p 4 tai Singapore cling c6 mot bai tap thudc dang toan nay:

Peilin c6 mot to gidy hinh chix nhat dai 12 cm va rong 8 cm. Trén to gidy nay, cd ay cé thé
vé dugc nhiéu nhat bao nhiéu hinh vuéng khéng chong chéo nhau néu canh hinh vuéng dai
3cm[11; tr. 115]

Sach Toén cua Singapore cho thay cé thé dua vao bac tiéu hoc bai toan cét gidy vai chiéu
rong to giy hinh chit nhat khéng chia hét 6 dai canh ciia hinh vuéng. Tuong &g véi hai cach
giai trong sach gio vién Toan 4 cua Viét Nam, ta 6 thé tim duoc hai két qua khéc biét nhu sau:

Cach 1: Liy d¢ dai tung canh cua to& gidy hinh chit nhat chia cho do dai canh cua hinh
vudng, ta dwoc canh dai to gidy gém 4 hinh vudng (12 : 3 = 4) va canh ngén to gidy gém 2 hinh
vudng (8:3 =2, du 2). Tir d6, s6 hinh vudng vé dugc 1a 4 x 2 = 8 (hinh vudng). Két qua nay
pht hop vai sb hinh vé dugc trong thyc tién.

Céch 2: Dién tich to gidy: 12 x 8 = 96 (cm?). Dién tich hinh vuéng: 3 x 3 = 9 (cm?). Phép
chia ¢6 du 96 : 9 = 10 (du 6) c6 thé dua dén két luan vé duoc nhiéu nhat 10 hinh vuéng khong
chdng chéo nhau. Két qua v& duoc 10 hinh vudng khong pha hop véi thyc tién.

Nguyén nhan cua két qua khéc biét giita hai cach 1am trén 1a vi d6 dai canh hinh vudng
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BPdc trng hinh hoc cia dién tich va bdi todn cdt gidy ¢ tiéu hoc

khong 1 wdc sé cua chiéu rong to gidy hinh chir nhat. Bic trung hinh hoc cua dién tich, diéu
kién rang budc cac hinh vudng khong dugc chong chéo 1én nhau va khong thé tach - ghép to
gidy da khién cach 2 (tinh ti s6 dién tich) cho két qua khong phi hop véi thuc tién. Tuy nhién,
véi hinh nhé 1a hinh vudng c6 céc canh bing nhau, bai toan trong sach Singapore van chua phirc
tap nhu trudng hop hinh nho 1a hinh chix nhat. Trong bai toan cat co ma tac gia Nguyén Tién
Trung da gidi thiéu, ca 40 va 60 déu khdng l1a boi s6 cua 9, khdng thoa man diéu kién duoc luu
y & trang 299 sach gido vién Toan 4. Do d6, cach 2, 1y dién tich hinh Ion (40 x 60) chia cho
dién tich hinh bé (9 x 12) cho két qua 22 14 cd 1a khong chinh x4c do vuot ra khoi pham vi hop
thirc ciia cach 1ap ti 6 nhu luu ¥ trong sach gido vién Toan 4. Hon nira, cach 1, lay do dai canh
hinh Ién chia cho d6 dai canh cua hinh nho rdi nhan cac thwong voi nhau ciing cho nhiéu két
qua (18 14 co hoic 20 14 co) va déu khong la két qua phu hop véi thyc tién (21 14 co). Nhu vy,
trong truong hop tong quat hon ma bai toan cit cd gidi thidu boi tac Nguyén Tién Trung 1a mot
vi du dién hinh, nhitng hinh v& minh hoa cho phép tim kiém, kiém chiing két qua phu hop voi
thuc tién va cac cach 1am chi don thudn tinh toan, khong cha ¥ dén dic trung hinh hoc khéng
chéc cho két qua chinh xac.

2.2. Dang tong quat hon ciia bai toan cit gidy

Chung ta c6 bai toan tong quat hon cho dang toan cit gidy, cit co, 1at gach nhu sau:

Bai toan. Cit to gidy hinh chit nhat lon véi kich thuéc a x b thanh cac 14 ¢ hinh chix nhat
nho véi kich thudc ¢ x d sao cho thu dugc nhiéu 1& co nhat. Trong ‘dé, a, b, c, d la cac so tu
nhién khac 0, c6 cung don vi do va la co hinh chir nhat khong duoc tao bang cach chap va, ghép noi.

Trong truong hop a, b, ¢, d 1a céc phan s6 thap phan I6n hon 0, ta ¢6 thé déi don vi do dé
d0 dai cac canh la cac so tu nhién khac 0.

2.3. Piéu kién can dé cit dwoc it nhat mét 14 co

Gia str hinh chir nhat ABCD la to gidy c6 kich thudc a x b va hinh chir nhat MNPQ 1a 14 co
hinh chit nhat nho c6 kich thudc ¢ x d. Khi d6, ABCD c6 chiéu rong la min(a; b), chiéu dai la
max(a; b).

*Trwong hep 1. Chiéu rong cia hinh chit nhat ABCD nhé hon chiéu rong cia hinh chir nhat
MNPQ. Khi 6, ta khong thé v& dugc hinh chir nhat MNPQ nam trong hinh chir nhat ABCD, nghia
1a khdng thé cit dugc 14 o hinh chit nhat MNPQ tir to gidy hinh chir nhat ABCD ban dau ma khéng
chip va.

*Trwong hep 2. Chiéu rong cia hinh chit nhat MNPQ nhé hon hozc bang chiéu rong cia hinh
chit nhat ABCD.

Trieong hop 2.1. Chiéu dai cua hinh chit nhat MNPQ nho hon hoic bang chiéu dai caa hinh chi
nhat ABCD. Khi d6, ta c6 thé d& dang vé duoc hinh chit nhat MNPQ nam hoan toan bén trong hinh
chit nhat ABCD (hinh 1), nghia 1a ta c6 thé cit duoc it nhat mot 14 co hinh chir nhat MNPQ tir to
gidy hinh chix nhat ABCD ban dau.

B C
N

P

M Q
A D

Hinh 1. Chiéu dai ciia ABCD ldn hon chiéu dai ciia MNPQ va dong thoi
chiéu rgng ciia ABCD lén hon chiéu rgng ciia MNPQ
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Truong hop 2.2. Chiéu dai caa hinh chir nhat MNPQ Ién hon chiéu dai cua hinh chit nhat
ABCD. Khi d6, viéc v& hinh chir nhat MNPQ nam hoan toan bén trong hinh chit nhat ABCD c6 thé
thanh cong hozc that bai, nghia 1a tir to gidy hinh chir nhat ABCD ban dau, ta c¢6 thé cat dugc it nhat
mot 1a co hinh chir nhat MNPQ hoizc khéng thé cat duoc ty theo timg trudng hop cy thé.

Trong truong hop sau phep dai hinh pht hop, hinh MNPQ nam hoan toan bén trong hinh chi
nhat ABCD. Khi do, qua cac diém M, N, P, Q, ta V& cac duong thing song song Véi cac canh cua
hinh chir nhat ABCD va ndi nhimng giao diém boi cac doan thang, ta s& nhan dugc hinh chir nhat
A’B’C’D’. Hinh chit nhat A’B’C’D’ ciing nam hoan toan bén trong hinh chit nhat ABCD, c6 cac
canh lan luot song song véi cac canh cua hinh chix nhat ABCD va chita cac dinh M, N, P, Q (Hinh 2).

B C B ., C
B’EI“ C’
M:

N P

[ >

M Q

P
5 a ]

A ol

A D A ~D

Hinh 2. Chiéu dai ciia MNPQ lén hon chiéu dai ciia ABCD
nhwng sau phép doi hinh, MNPQ nam hoan toan bén trong ABCD
Goi a (ndm trong khoang tir 0° dén 90°) Ia géc tao boi hai doan thang QM va QA’. Trudng hop
goc a bing 0° hoic goc « bing 90°, ta ¢é hinh chir nhat ABCD va hinh chir nhat MNPQ bang nhau
(c6 thé hoan ddi vi tri tén dinh, néu can). GOc ¢ tao boi hai doan thing PN va PM thoa man
tgp = % 1a mot hang s6. Khi do, ta co:

NP = MP.cos¢; MN = MP.sing;
B’N = MN.sina = MP.sing.ssina ; NC” = NP.cosa = MP.cos¢ .cosa ;
A’M = MQ.sina = NP.sina = MP.cos¢ .sina ; MB’ = MN.cosa = MP.sing .cosa ;

A’B’ = A’M + MB’ = MP.cosg sina + MP.sing .cosa = MP.sin(a + @) = \/¢® +d? sin(a + ¢)

B’C’ = B’N + NC’ = MP.singsina + MP.cos¢ .cosa = MP.cos(a — ¢) = \/¢* +d? .cos(a — @)

Vi hinh chix nhat A’B’C’D’ nam hoan toan bén trong hinh chix nhat ABCD, ¢6 cac canh Ian
luot song song Vi cac canh cua hinh chit nhat ABCD nén: chieu dai cua hinh chit nhat A’B’C’D’
nho hon chiéu dai cua hinh chit nhat ABCD va dong thoi chiéu rong caa hinh chir nhat A’B’C’D’
nho hon chiéu rong cua hinh chir nhat ABCD. Nghia la:

max(x/c2 +d?.sin(a + @) ; \c +d?.cos(a —(p)) < max(a;b)

*)
min (\/cz +d?.sin(a + ) ; \c? +d°.cos(a — (p)) <min(a;b)

max(c;d) < max(a;b)

, tur rng vai treong hop 2.1.
min(c;d) <min(a:b) * e g voi truong hop

Néu o = 0° thi hé trén tré thanh {
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Dac trung hinh hoc cua dién tich va bai toan cdt giéy & tiéu hoc

NGi tom lai, tir tor gidy hinh chit nhat c6 kich thudc a x b, ta can cat cac 14 co hinh chir nhat c6
kich thudc ¢ x d thi:
e Diéu kién can dau tién dé cat duoc 14 co 1a: min(c; d) < min(a; b).
e Truong hop min(c; d) < min(a; b) < max(a; b) < max(c; d), chiing ta van co kha ning cit
duoc 14 co hinh chir nhat c6 kich thudc ¢ x d néu do dai cac canh cua to gidy lan luot 16n

hon c? +d? sin(a + ¢) va \c2 +d? .cos(a — ¢), trong d6 ¢ = d.tge Va a 1a goc tao boi
mét canh cua 14 co va mot canh cua to gidy.

Bai bao nay s& chi xem xét gidi bai toan trén trong truong hop cac canh cua la co hinh chix nhat
c6 kich thuoc ¢ x d song song véi cac canh cia to giay hinh chit nhét c6 kich thuéc a x b, chua xem
xét dén truong hop hinh nho phai dat nghiéng.

2.4. Giai bai toan tong quat véi diéu kién canh ciia cac 4 co song song véi canh ciia to gidy

Chung ta s€ giai bai toan tong quat trong truong hop toan b cac la co dugc cét ¢ canh song
song voi mép gidy, khong xét truong hop cat nghiéng (°<a< 900) Khi d6, mdi canh coa to glay s€

duoc chia thanh nhiéu doan twong g véi chidu dai hoic chiéu rong cua l4 co, va phan du (néu cd).

Ta c6 thé biéu dién do dai cac canh cua hinh chir nhat c6 kich thudc a x b nhu sau:
a=kc+ld+r
(k,I,r,m,n,s e N;0<r <min(c;d);0<s < min(c;d))

b=md+nc+s

~ Dé cit dugc nhiéu Ia co nhét thi phan gidy du phai la it nht. Nghia 1a, chung ta s& can chon cac
so tu nhién k, I, m, n trong hé thirc ¢ trén sao cho r, s 1a nhitng s6 tu nhién nho nhat co thé.
bit D = UCLN(c; d), taco: ¢:D va d:D nén:
a-r=kc+ld : D
b—s=md+nc: D
Nhu vay, néu chon ry 1a 56 du khi chia a cho D va s, 13 s6 du khi chia b cho D, ta co:
r=ubD+r, . .
(u,veN;0<r, <min(c;d);0<s, <min(c;d))
s=v.D+s,

Hinh chir nhat ¢6 kich thudc a % b ¢6 kha nang chia dugc thanh cac viung nhu hinh sau:
b
1

Hinh 3. C4c vung ch#a nhing hinh ché nhdt nhé
- Phan 6 den 1a phan gidy chac chan b di vi nhitng hinh chi nhat ¢6 chiéu rong bang r, s nhu
da chon khong thé cat dugc cac la co ¢6 kich thude ¢ x d.
-Vung I: ¢6 k.m hinh chir nhat c6 kich thudce ¢ x d.
- Vung II: ¢6 1.n hinh chix nhat co kich thudc d x ¢ (hinh chir nhat c¢6 kich thudc ¢ x d quay
mot goc 90°).
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- Vung 11 & hinh chr nhat c¢6 kich thude k.c x n.c. Vung 111 s& dugc xem xét chia thanh
{kdc} n hinh chir nhat ¢o kich thuéc d x ¢ hoac chia thanh k. [ q } hinh chir nhat ¢o kich thuéc
c xd.

- Vung IV: 1a hinh chir nhat cé kich thuéc 1.d x m.d, s€ dugc xem xét chia thanh I{m—d}
c

hinh chit nhat cé kich thuéc d x ¢ hodc chia thanh [I d

} m hinh chi nhat c6 kich thude ¢ x d.
c

Lueu y: Cach 1 (lay d6 dai mdi canh to gidy chia cho do dai mdi canh 14 co roi nhan cac thuong)

s& cho gid tri chan dusi 1a FH%} hoiic [ﬂ H . Céch 2 (I4y dién tich to gidy chia cho dién tich
C C

14 co) sé cho gia tri chan trén [a_ﬂ (xem [7, tr. 39]). Tuy theo vi tri va hudng cua céc la co
c.

(phuong dién hinh hoc cua dién tich), ta s& tim dwoc sé luong 14 ¢ cit duge twong ung, hoic co
dugc phuong an toi uwu trong thyc tién, la mot so tu nhién trong khoang tu

max (FM%} [EMED dén [%} . Trong d6, [X] 12 ham Iy phan nguyén cua sb thap phan x.
c c .

2.5. Van dung tinh s 14 c& cit dwoce khi ¢6 s6 do dd dai cac canh

Bai toan 1. Bai tap 4 trong sach gido khoa Toan 4 c6 thé dwa vé dang:

Cit to gidy hinh vudng co kich thuéc 40 x 40 thanh cac 14 co hinh vudng c6 kich thudc
8 x 8 sao cho thu dugc nhiéu I cd nhat. (Hinh vudng: hinh chir nhat dic biét; don vi do: cm)

Tacé:a=b=40vac=d=8. Tuphan tich: 40 = 5.8 + 0.8 + 0, ta xac dinh dugck=m=5
val =n=r=s=0. Hinh minh hoa sé& chi c6 vung | véi 25 hinh vudng c6 kich thuéc 8 x 8.

Bai toan 2. Trong bai toan cit co ma cua tac gia Nguyén Tién Trung gisi thiéu, chiing ta c6 thé
xac dinh a=40; b=60; c=9; d=12. Khi d6, D = UCLN(c; d) = 3 1a u6c cua b = 60. Ly a = 40
chia cho D duoc du ro= 1. Ta cd thé phan tich: 40=3.9+1.12+1va60=512+ 0.9+ 0nénk=3;
I=1;r=1,m=5;n=0;5s=0. Vin=0nén vung Il, vang Il trong hinh 3 khéng ton tai. Vung | cé
k.m =15 14 c& ¢6 kich thude 9 x 12 (c6 3 hang, mbi hang ¢d 5 14 ¢& c6 kich thuéc 9 x 12). Phan

gidy budc phai bo véi chiéu rong 1a 1. Ving IV chia dugc thanh 1. [md}_l {5;2} 6 hinh
c

chir nhat c6 kich thuéc 12 x 9 (t6t hon phuong 4n chia ving IV thanh [If} m= [1 ;‘2} 5=5

hinh chit nhat c6 kich thudc 9 x 12). Do d6, tat ca cit dugc 15 + 6 = 21 (I4 co).

AL

Hinh 4. Phwong dn t6i wu cdt dwoc 21 14 co
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Thay dbi vi tri ciia cac hinh chir nhat nho trong hinh 4, chling ta s€ c6 duoc hinh minh hoa nhu
trong bai bao cua tac gia Nguyen Tien Trung, hoac ¢ nhiing phuong an cat khac cling cho ra 21 1a co.

Bai toan 3. Tur hinh chit nhat co kich thudc 15 x 19, cit cac 14 ¢ co kich thude 4 x 6.

Taco: a =,15; b=19;c=4;d=6. WKhi d6, D = UCLN(c; d) = 2. Lan luot chiaa va b cho D, ta
tinh duoc cac s6 du ry = So = 1. Ta ¢6 thé phén tich:

Cach 1: 15=24+16+1va19=36+04+1nénk=2;1=1;r=1;m=3;n=0;s=1. Vi
n =0 nén khong c6 vung Il, vung 111. Vung | c6 k.am =6 hinh chi nhat 4 x 6. Vung IV chia dugc

thanh |[md

} {346} 4 hinh chit nhat c6 kich thudc 6 x 4 (t6t hon phuong an chia ving IV
C

thanh {E}m {146} 3=3 hinh chit nhat c6 kich thudéc 4 x 6). Do d6, tat ca cat dugc
c

6 + 4 =10 (14 co).
Céch 2: 15=24+16+1va 19=16+ 34+1 nén k=2; I=1;, r=1;m=1;n=3;s=1.
Vang | ¢ km =2 hinh chir nhat ¢6 kich thudc 4 x 6. Vung 1l ¢6 1.n = 3 hinh chir nhat cé kich

thudc 6 x 4. Vung III chia dugc thanh k[%} 2. [364} 4 hinh chir nhat c6 kich thudc 4 x 6
(tét hon phuong an chia ving III thanh {%} n= [264} 3=3 hinh chir nhat c6 kich thudc

6 x 4). Vung IV chia duoc thanh |. [m d } =1. [146} 1 hinh chir nhat ¢6 kich thudc 6 x 4 (clng
C

két qua v6i phuong an chia ving IV thanh E} [146} 1=1 hinh ch@r nhat c6 kich thuéc
e

4 x 6). Do @0, tat ca cat dugc: 2 + 3+ 4 + 1 =10 (14 co).

Hinh 5. Hai phwong dn cit t6i wu twong ing véi hai cach phan tich

Hai phuong 4n ct trong hinh 5 twong tmg véi hai cach phan tich cac canh cua hinh Ion thanh to
hop céc canh caa hinh nho sao cho phan du 1a nho nhat. Hai hinh minh hoa tuong tng chang gua la
su dich chuyén, thay ddi vi tri ciia cac hinh nhé ma khéng lam thay ddi s6 luong l& co duoc cit.

Nhu vay, su cha y dén dic trung hinh hoc caa dién tich cho phép gio vién tiéu hoc co duoc céi
nhin khai quét hon, sau sic hon vé bai toan, rit ngan qué trinh mo mam, tim kiém cac phuong an toi
uu cho bai toan trong truedng hop tong quat hon. Tir d6, gido vién co thé to chirc cho hoc sinh tiéu
hoc phét hién ra sai 1am khi chi thuc hién céc tinh toan s hoc ma khéng quan tim dén phwong dién
hinh hoc bang cach t chae ddi chiéu két qua vai thuc tién, kiém ching qua hang loat cac hinh v&
minh hoa nhur tac gia Nguy&n Tién Trung gici thiéu. Do hoc sinh tiéu hoc chua hoc vé Ii thuyét dong
du, cach giai, qui trinh tim kiém phuong an t6i uu dugc xay dyng trong bai bao nay c6 the phu hop
VGi giéo vién tiéu hoc nhung khong phu hop véi hoc sinh tiéu hoc. Tuy rang céc bai toan cit gidy, lat
gach trong sach giéo khoa Toan tiéu hoc Viét Nam c6 thé giai duoc bang cac tinh toan don thuan,
gi4o vién van nén t6 chiic cho hoc sinh vé& hinh minh hoa, khai thac phwong dién hinh hoc cua dién tich.
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3. Kétluan

Trong séch gido khoa Toan tiéu hoc, dang toan cat gidy, lat gach cho sin hinh nho 1a hinh
vuong thoa diéu kién hinh Ién cé thé lap day bai cac hinh vudéng do. Vi dang toan nay, sach
gido vién Toan 4 d¢ xuét hai cach giai dya vao céc tinh toan s hoc. Céach 1 1a chia cac canh
hinh 16n cho canh hinh nho rdi nhan céac két qua véi nhau. Cach 2 1a tinh dién tich cia mdi hinh
roi 1ap ti s6 dién tich. Sach gido vién Toan 4 ciing lwu ¥ rd diéu kién dé thuc hién céach tha hai
lién quan dén kha nang lap day hinh 16n boi cac hinh nho. Do d6, dé hoc sinh quan tim hon dén
dic trung hinh hoc cua dién tich va diéu kién thuc hién dugc cach 2, khi day hoc dang toan cat
gidy, lat gach, gido vién nén v& hinh minh hoa, tham chi 1a thay doi kich thuéc ciia hinh chir
nhat 16n sao cho it nhat ¢ dai mot canh caa hinh chix nhat 16n khong 1a boi s6 caa do dai canh
hinh vuéng nho nhu trong sach Toan danh cho hoc sinh 16p 4 tai Singapore.

Bai toan cét co gigi thiéu bai tac gia Nguyén Tién Trung phuc tap hon bai toan cat gidy
trong séch giao khoa Toan 4 khi cac manh gidy hinh vudng dugc thay thé bai cac 14 co hinh chit
nhat. Kich thudc cac hinh dugc chon nim ngoai pham vi hop thirc caa cach thir hai, dong thoi,
su khéc biét vé kich thudc hai canh cua 1a co khién tir cac cach 1am don thuan tinh toan s6 hoc,
bo qua dac diém hinh hoc dua dén két qua khdng phu hop véi thuc tidn. Vi thé, cac hinh minh
hoa la can thiét dé tim dugc phuong an tdi uu nhung bai bao cua tac gia Nguyén Tién Trung
chua tao ra duoc sy bién luan chit ché.

Dua trén li thuyét dong du, luong giac va xuat phat tir dac trung hinh hoc cua dién tich, bai
bao nay da xay dung mot qui trinh tim kiém phuong an t6i uu va gii thiéu mot sb vi du minh
hoa cho tinh kha thi ciia qui trinh ndy. Cu thé, bai bao c6 dugc mot s6 két qua dang chti ¥ nhu sau:

- Khong thé cét duoc 14 co theo dé bai néu chiéu rong to gidy nho hon chiéu rong 14 co;

- Tim duoc diéu kién cit duoc I cd theo phuwong nghiéng khi chiéu dai to gidy nhoé hon
chiéu dai 14 co;

- Xac dinh qui trinh tim kiém phwong an t6i wu vé6i cac bude: xac dinh wdc chung Ion nhat;
phan tich chiéu dai, chiéu rong cua to gidy theo chiéu dai, chiéu rong cua la cd sao cho phan du
la nho nhat; chia to gidy thanh cac ving véi huéng cat cu thé; thuc hién cac thay ddi vi tri
nhitng hinh nhé néu muén tim cac phuong an twong duong.
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ABSTRACT

Geometric characteristics of area and the problem of paper partitioning in primary schools

Tran Duc Thuan
Faculty of Primary Education, Ho Chi Minh City University of Education

Previous studies showed that the area of a figure has two characteristics: geometry and
arithmetic. For the problem of paper partitioning into squares in grade 4, the preferred solution
is calculating the area ratio of the figures. The problem becomes more complicated when
squares is substituted by rectangles. Inappropriate result appears due to a lack of interest in
geometric characteristics. Based on the theory of congruence, this article proposes an algorithm
to find the optimal plan for partitioning a rectangular piece of paper of size a x b into rectangles
of size ¢ x d in the case of partitioning lines in parallel with the edges of paper. From the
problems of paper partitioning in a more general case, we realize that the geometric
characteristics of the concept of area need to be more attentive in teaching mathematics in
primary schools.

Keywords: Problem of paper partitioning, area, geometry, primary school.
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