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THAY POI PHAM VI TRONG GIAI TOAN:
MOT KHAO SAT POI VOI HQOC SINH DU BI PAI HQC
Bui Anh Tudn'

ABSTRACT

Changing the cadres of a mathematical problem plays the important role in solving
problems of mathematics. There exists the question: Are changing the cadres used as a
technique in solving problems of mathematics by high school students in Mekong Delta?
For answering this question, in the following article, we conducted the survey at the
School of Pre-university, Can Tho University.
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TOM TAT

Thay déi pham vi bdi todn ¢é vai tré quan trong trong gidi todn. Van dé dat ra la: Viéc
thay déi pham vi c6 dwoc hoc sinh & cdac trwong Trung hoc phé théng (THPT) tai dong
bang song Cuu Long (DBSCL) sur dung nhw mot ky thudt giai toan hay khong? Bai viét
nay nham trd 10i cdu hoi trén thong qua viéc tién hanh mét khdo sdt tai Khoa D bi,
Truong Pai hoc Can Tho.

Tir khéa: Pham vi, ngén ngiv biéu thi, thay déi pham vi bai todn

1 VAN DE PAT RA

Trong moén toan ¢ nha truong THPT, mot dbi tuong toan hoc thudng duge dién dat
duéi nhiéu “ngén ngu’ biéu thi” (register) ctia nhitng “pham vi” (cadre) khac nhau.
Chéng han, & pham vi Hinh hoc Euclid, duong thing duoc biéu thi dudi dang hinh
anh (ngon ngir hinh vé); con trong pham vi H1nh hoc giai tich, dudng thing duoc
gin voi hé thic Ax + By + C = 0 (4* + B* > 0), mét hinh thic cua ngon ngir
ky hiéu.

Thoéng thuong, cac ddi tugng ciia mot bai toan dugc biéu thi dudi mot ngon nglr va
pham vi nhét dinh nao d6. Tuy nhién, viéc giai bai toan, d6i khi lai kho thuc hién
trong pham vi ban dau, nhung lai dé dang thue hién khi chuyén bai toan sang pham
vi méi. Y tudng “thay déi pham vi® (changement de cadres) nay di duoc R.
Douady, mot nha toan hoc nguoi Phap, dé cap dén nam 1986:

“Thay d6i pham vi 1a mot cach lam dé nhan duoc nhirng hinh thire trinh bay khéac —
khong nhat thiét phai twong duong véi nhau — cho mot bai todn. Cac hinh thirc
trinh bay mdi nay cho phép vuot qua kho khian da gdp khi giai bai toan va van
dung nhing cdng cy, nhitng ky thuat ma cach trinh bay ban dau khéng goi ra. Dbi
v6i nha nghién ctru, thay doi pham vi nham muc dich tao niém tin vé phong doan
va khoi thong ra ké hoach chimg minh. Mot ké hoach ching minh khong phai bao
gid ciing hoan héo ngay tir diu. C6 luc no di dén nhitng phan vi du, dan dén chd bé
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tic,... tham chi phai loai bo phong doan ban dau. Du thé nao di chang nita, viéc
dich tir pham vi nay sang pham vi khac thuong dat dén nhitng két qua chua ting
¢6, nhimg ky thuat méi, nhitng d6i tugng toan hoc méi — néi tom lai 14 lam phong
pht thém cho pham vi ban dau”.

Tir § twong cua Douady, c6 thé thy ring viéc thay doi pham vi 1a mdt ky thuét kha
quan trong trong giai toan va nghién ciru toan hoc. Di€u nay dan ching t6i dén mot
cau hoi:

Viéc thay doi pham vi ¢ duwoc hoc sinh THPT tai DPBSCL st dung nhu mot kp
thudt gidi toan hay khong?

Bai viét nay nham tra 151 cau hoi néu trén, théng qua mot nghién ciru nho trén 107
hoc sinh dy bi dai hoc Khoa 33 ctia Truong Pai hoc Cém Tho nam 2007. Tuy
nhién, trudce khi trinh bay phan thyc nghiém, ching t6i tom tat vai diém quan trong
vé hai khai niém pham vi va ngon ngit biéu thi.

2 PHAM VI VA NGON NGU BIEU THI

Theo R. Douady (1986) va Lé Thi Hoai Chau (2004), tir “pham vi’ (cadre) duoc
dung véi nghla thong thuong khi ta ndi vé pham vi dai s§, pham vi s6 hoc, pham vi
hinh hoc,... Mot pham vi dugc tao thanh tir cac doi fuwong cia mot nganh toan hoc,
nhing mai lzen hé gitra ching, cach trinh bay ching, cach suy nght, cach ldp lugn,
cach hanh dgng trén ching. Hai pham vi c6 thé bao gém nhiing doi tuong nhu
nhau, nhung khac nhau ¢ hinh anh tri tué két hop véi cac déi tuong ay, voi moi
lién hé giira chung, va & cach thirc hanh dong, lap luan trén cac dbi tugng.

Theo Lé Thi Hoai Chau (2004), khai ni¢m “ngon ngir bzeu thi”! (register) xuét phat
tir goc do ngdn nglr hoc. Cung mot d6i tugng, nhung méi lién hé giita chung va
cach trinh bay chung s& khong gidng nhau trong hai pham vi khac nhau; ngay ca
trong cung mot pham vi doi khi ciing ¢6 nhiing cach khac nhau dé trinh bay cung
mot d6i tuong. Trong truong hop nay, ta noi rang ddi twong 4y duoc biéu dat bang
nhitng ngén nglt khac nhau.

“Mot ngdn nglr biéu thi dugc tao thanh tir cac dau, theo nghia rong nhét gﬁa tur
né}y: ph&ng vach, nhitng ky hi¢u, nhiing hinh v&,... N6 1a phuong ti€n d€ dien dat,
dé biéu thi (L& Thi Hoai Chau, 2004)”.

3 NGHIEN CUU NHO TREN LOP

3.1 Muc tiéu va ddi twong khao sat

Nghién ctru nay v6i myc tiéu chinh la tim hiéu xem hoc sinh ¢6 st dung viéc thay
d6i pham vi nhu mot ky thudt trong giai toan hay khong. Doi twong khao sat la 107
hoc sinh c}ia bon 16p du bi dai hoc A;, By, A,, B, Khéa 33 (Khoa Du bi, Truong
DPai hoc Can Tho). Viéc khao sat dugc thuc hién vao thang 10/2007.

Vi sa0 chung t6i lai lya chon ddbi tuwong khao sat 1a hoc sinh cac 16p du bi dai hoc?
Co bon 1y do chinh sau day:

~oy

! Trong bai viét nay, dé cho gon ching i s& dung tir “ngdn ngir” thay cho “ngdn ngit biéu thi”.
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+ Thir nhit, du cac em hoc du bi dai hoc nhung kién thirc vé toan van & muac do
THPT;

+ Thir hai, 107 hoc sinh nay dén tir khip cac tinh, thanh cia PBSCL nén né ¢6
tinh dai dién kha tot;

+ Thir ba, cic em da déu ki thi Tét nghiép THPT, nghia 1a da vuot trdi so v6i mét
bang chung, tr do, néu viéc thay ddi pham vi dbi voi cac em Van kho khan, thi co

thé hiéu rang viéc str dung k¥ thut nay trong giai toan 1a mot van dé kha kho khan
dbi véi hoc sinh khu vuc PBSCL;

+ Thr tu, cac 16p A; va By c6 trinh d6 trdi hon so véi hai lop A,, B, nén viée thuc
hién trén ca bon 16p ddm bao du cac loai trinh do tir yéu, trung binh dén kha, gidi.

3.2 Bai toan thwc nghiém

Bai toan

Cho ham sd f{x) = v/x vax,=4.

1) Tinh f(xo) va f’(xo).

2) Khong dung may tinh bo thi, tng dung cong thurc sau day:
Ax) = f(x0) (x —xo) + fxo),

d& tinh gn dung céc gia tri /0,85 ; /0,9 : /0,95 ; /1,05 ; {11 ; 4115,

3) Goia,b,c, d, e, flan luot 12 cac gia tri gin dung cua /0,85 ; 4/0,9 ; /0,95 ;
V1,05 ;115 115,

Trong mat ph:flng toa do Oxy, cac diém A (0,85; a), B (0,9; b), C (0,95; ¢),
D (1,05; d), E (1,1; e) va F (1,15; f) c6 thang hang hay khong? Giai thich ro ly do.

Doi vai cau 3), em co gang giai thich cang nhi€u cach cang tot.

Thoi gian thye nghiém: 45 phut.

3.3 Phan tich tién nghiém
3.3.1 Phdn tich bai toan

Dbi twong toan hoc duoc ching t6i lya chon trong nghién ctru nay 1a dwong thang.
Tai sao lai 1a duong thang? Boi vi, trude hét, dudng thang 1a mot khai niém kha
quen thudc va da dugc hoc sinh tiép can tir rt lau (ngay nhing 16p dau THCS).
Thir hai, duong thing duoc biéu thi kha da dang dudi nhiéu ngdn ngit khac nhau
cua hai pham vi Hinh hoc va Dai s6 - Giai tich. Ngoai ra, néu thyc nghiém thanh
cong thi viéc lya chon duong théng con ¢o6 thé dan dén mot két luan: ngay cd doi
voi mot khai niém quen thudc nhuw dwong thcfng ma hoc sinh van khé khé khan
trong viéc thay doi pham vi thi doi véi nhitng khdi niém khdc, viéc thay doi pham
Vi ¢6 thé la mét thach thire khéng nho!

Quay lai véi bai toan néu trén, viéc chimg minh thing hang 1a mot van d& cua Hinh
hoc. Tuy nhién, trong bai toan nay, chién lugc tdi wu nam & pham vi cua
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Dai s6 - Gidi tich. Nghia 13, c6 thé giai bai toan nay rat d& dang néu thay doi khai
niém dudng thang tr pham vi Hinh hoc sang pham vi Dai s6 - Giai tich. Tuy
nhién, néu van ¢ lai voi pham vi Hinh hoc thi loi giai s& rat kho khan, phtc tap,
tham chi bé tic.

Dé tao su thudn loi cho sy thay d6i khai ni¢m duong thang tr pham vi Hinh hoc
sang pham vi Dai so Giai tich, chung t6i thiét ké thém cau 1 va 2. Ngoai ra, cau 1
Va cau 2 con ngam an dua vao phuong trinh duong thang y = 0,5(x— 1) + 1 dé tao

.....

3.3.2 Dap $6 va cde chién lwoc

Chul
Sixo) =15 f(x0) = 0,5.
Cau 2
J0.85 ~ 0,925; /0,9 2095; 40,95 ~0,975;
JL05 =~ 1,025; L1 =1,05;  JL15 =~ 1,075.
Chu3

* Chién lugc “vecto” Syr: Dung khai niém hai vecto cung phuong trong hinh hoc
gidi tich dé chirng minh it nhat 4 bg ba diém thang hang.

* Chién lugc “cz‘iém:’ Sp: V& 6 diém trén 1én mat phéng toa do, roi két luan. Chién
luge nay ludn dan dén 101 giai sai.

* Chién heoc “dwong thing” Spr: Viét phuong trinh duong thang qua 2 trong 6
diém d6, sau d6 kiém chimg cac diém con lai c6 nam trén duong thang hay khong.

* Chién lwgc “phirong trinh” Spr: Tir cong thirc tinh gan dung, suy ra cac dlem‘A,
B,C,D,Eva F ¢6 toa do thoa phuong trinh y = 0,5(x — 1) + 1. Vi vay, chiing nam
trén duong thang y = 0,5(x — 1) + 1, ndi cach khac, chiing thang hang.

Day chinh 1a chién lwoc t6i wu cta bai toan.
3.3.3 Cic bién

* V,la bien v€ “so lwong cac diéem”. Néu so luong cac di€ém nhicu s€ gay kho
khén cho céc chién lugc vecto va duong thang.

*V1a bién lién quan dén “toa d¢ cdc diém”. Néu toa d6 cac diém khong phai 1a
cac s6 nguyén, chlen luge diém va chién lugc vecto trd nén kho thuc hién. Néu toa
d6 cac diém 1a cac s nguyén, sé tao thuan loi cho ca ba chién lugc diém, vecto va
duong thang.

* V312 bién dé cap dén “yéu cdu bai todn”. N6 c6 hai gia tri 1a: giai bang mot cach
hay nhiéu cach. Néu giai mot cach, chién luge t6i vu s& kho xuit hién hon. Néu
giai bé'mg nhiéu céch sé tao diéu kién cho nhiéu chién lugc xuét hién, nghia la lam
thuan loi hon cho céc 16 giai cta chién luoc ti uvu.
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* Bang gié tri cua bién

Bién Gia tri duwoc lya chon

Vi 6(diém)
Vv, Khong 13 s6 nguyén

V3 Giai bing nhiéu cach

* (Giai thich sy lua chon

Truong Dai hoc Can Tho

Trong bai toan ndy, ching t6i lwa chon gi4 tri bién V; 1a 6 (diém) nham lam cho
chién lugc vecto trd nén kha kho khan va vi¢c tinh toan dé ki€ém chirng xem céc
diém c6 thudc cung duong thang hay khong s€ rat mat thoi gian (c6 nghia 1a lam

han ché chién luoc dudng thang).

Déi véi bién V3, chung t61 chon toa d cac diém la nhirng s6 khong nguyeén. Diéu
ndy s€ gay ra rat nhidu kho khan trong viéc v& cac diém trén mat phang toa do
trong chlen lwgc diém, ddng thoi né ciing 1am cho viée tinh toan trong chién lugc

vecto mat rat nhleu COIlg suc.

Ngoai ra, v6i 45 phut, chung t6i con yéu cau hoc sinh giai bang nhidu cach nhdm
tim xem that sy nhitng 161 gidi thudc pham vi Pai s0 - Giai tich c6 that sy ton tai

hay khong.
3.4 Phén tich hiu nghi¢ém
* Bang thong ké Cau 3
Chién luwoc S6 lwong Ti 18 (%)
Két luan thing hang 43 40
Vecto Syt )
Két luan khoéng 7 6,5
7 Két luan thang hang 10 9,5
Puong thang Spr )
Két luan khong 0 0
” Két luan thing hang 15 14
biém Sp )
Két luan khong 1 1
Két luan thing hang 2 2
Phwong trinh Spr )
Két luan khong 0 0
Chién luogc khac 27 25
Khoéng giai 2 2
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* Phéan tich

Mic du bai toan duoc thiét ké nham tao diéu kién thudn loi nhat cho chién luoc t6i
uu xuat hién nhu viéc dat bai toan trong pham vi Pai s6 - Giai tich hay viét lai
cong thirc gan dang cho gidng véi phuong trinh dudng thang, thé nhung ti 1& 1oi
gidi thudc chién lugce tdi uu Spr qua thap (chi co 2%) véi 2 bai von ven! Sau day 1a
mot trong hai 101 giai ding cua mdt em hoc sinh:

“DE ¥ ta thiy flx) = y = [(xo)(x — x0) + flxo) = 1/2(x = 1) + 1 = 0,5 (x + 1). Ta thé
toa dg cua tung diém 4,8, C, D, E, F vao pt duong thang y = 0,5 (x + 1) thi thay
hai v€ luén luén bang nhau, chiing té cac di€m 4,8, C, D, E, F thang hang”.

Nhu véy, tuy giai bai toan véi chién lugc tdi wu kha d& dang nhung phan 16n hoc
sinh lai khong thyc hién dugc. Di€u nay cho phép chiing t6i di dén mot ket luan:

Hoc sinh tai DBSCL thwong kho khan khi sir dung viéc thay doi pham vi nhu mot
ky thudt trong gidi todn.

Két luan nay ciing chinh 14 cau tra 16i cho cau hoi dit ra ban dau.

4 KET LUAN

Két qua cta viéc khao sat ndy cho théy rang, d6i voi hoc sinh THPT tai DPBSCL,
viéc str dung ky thuat thay doi pham vi trong gidi toan 1a khong hé d& dang, ngay
ca ddi v6i cac bai toan lién quan dén nhiing khai niém kha quen thudc, chang han
nhu duong thang. Tuy nhién, viéc thay ddi pham vi lai la mot phan viéc quan trong
d6i v6i nghién ctru toan hoc:

“Néu quan tim tdi lich sir phat trién toan hoc tir xa xua t6i nay, ta s& nhan thay
rang mot phan cong viéc quan trong cua nha nghién ctru la giai thich nhing bai
toan ma ho mudn giai quyét, 1a thay dbi cach nhin vé ching, 1a trinh bay ching
theo cach khac, 1a dat ching trong pham vi khic — it nhat ciing khac mot phan la
d6i chiéu nhimng bai toan dugc néu ra trong cac pham vi khac nhau nhung néu bay
gio dich sang cung mot pham vi thi lai dét ra nhitng cau hoi méi va goi ra viéc su
dung nhiing cong cu von khong duoc nghi dén luc dau (Lé Thi Hoai Chau, 2004)”.

Tém lai, c6 thé noi r::ing, viéc thay ddi pham vi bai toan la can thiét va quan trong
nhu R. Douady va Lé Thi Hoai Chau da timg khang dinh. Nghién ctru nay cua
chiing t6i xem nhu chi 13 nhiing két qua dau tién 1am nén tang cho nhiéu khao sat
tiép theo thyc hién tai cac khu vyuc khac cua Viét Nam hay nhitng nghién ctru sau
hon vé thiét ké va phat trién chwong trinh toan bac THPT.
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