
., R 'PHAT TRIEN nr DUY SANG TAO CHO HOC SINH
mONGOUAvile KHAImAc cAe BAIIOAN mOHG DAY HOCBAi nANG moe. . .

MQttrong nhling bi~u hi~n cua nr duy sang t?O
(TDST) trong deWhoc toan la hoc sinh (HS)
biet nhin bai toan (BT) theo mot khia canh

mot, duO'lnhieu qoc dQ,each giai khat nhau; biet d?t
ra gia thuyet khi phai Ii giai mQt van de, biet de xuat
nhvng giai phap khac nhau khi xU IimQt tinh huong;
khong may moe ap dl:lng cac quy t~c, phuO'ng phap
da biet vao tinh huong mO'LBai viet de xuat mQt so
bi~n phap nh~m phat tri~n TD~T cho HS thong qua
vi~c khai thac cac BT va bat dang t~vc.

1.Renluy~ncho HSbiend6i hinh thirc BT d~
sang t~o ra BT mai .

VidLJ1:Cho cac sothL!c khong am a, b, c. ChLrng
minh r~ng: (a + b)(b + c)(c + a) 2 8abc (1).
o Huong din: B~ng cach ap dl,tng bat d~ng thLtc
Co-si cho hai so thL!c khong am, ta co: (a + b) 2
2.lab; (b + c) 2 2 Jbc; (c + a) ~ 2..ka.

Nhan 3 bat d~ng thvc tren theo ve,·ta dUQ'cdi6u
phai chvng minh. Dau U="xay ra khi a = b = c.

Giao vien (GV)c6 the'gq'i ycho H~ khaithac,
bie'ncia! BT theo hLfung sau: Vi bat dang thvc (1)
dung vO'imQiso thL!c khong am, nen co th~ thay cac
so thL!c a, b, c bai cac so va cac bi~u thvc khong am
khac nhau sathu duO'ccac hinh thvc khac nhau cua .
bat d~ng thvc (1). Ch'~ng h~n:

1)Neuthay a = sinA; b = sinB; c= sinC vO'iA, B, C
la ba goc cua tam giac ABC; tu (1), suy ra: (sinA +
sinB)(sinB + sinC)(sinC + sinA) 28sinAsinBsinC.

H
A - B B-C C - A 8' A . B . C

ay:cosTcos-2-cos-2-:::: sm2"sIn2"sJn2"

Do do, ta thu duQ'cBT sau:,"",~r1:Cho tam giac ABC. Chung minh r~ng:
A-B B-C C-A . A . B . Ccos-cos-cos- c 8sm-sm-sm-
2 2 2 2 2 2

2)Neu thay a =tanA; b = tanB; c = tan C vO'iMBC
nhQn, tu (1) ta G6:-'

(tanA + tanB)(tanB + tanC)(tanC + tanA) 2

8tanAtanBtanC; hay cosA.cosB.cosC s i·Do bat *TnrongCaodlmgsu'ph~mNgh~An
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d~ng thvc cosA.cosB.cosC sicung dung neu MBC

tu ho?c vuong, nen ta co BT 2:
BT 2: Cho MBC. Chvng minh r~ng:

1
cosA.cosB.cosC ss'

Neu thay
a+b b+c c+ax=-'Y=-'z=-2' 2' 2

::::>l::;:~~~
c = y+z-x va x, y, z ladQdai ba c~nh cua tam giac,

khi 60(1) trathanh: xyz 2(X + Y - z)(y + z - x)(z + x -y)
(2).

Vi trong ba so x, y, z luon ton t9i solO'n nhat, gia SLt
x lasolO'n nhat, khido: x+y - z > 0; z+ x-y> 0 vaneu
y + z -x < 0 thi (2) cung dung. Do do, (2) dung vO'imQi
x, y, z > o. V~y, ta co BT:

BT 3:Cho ba so thL!c duO'ng x, y, z.'Chvng minh
r~ng: xyz 2 (x + Y - z)(y + z - x)(z + x - y)

Tu mQt vi dl) Cl) th~, GV co th~ huO'ng d~n HS
nh~n xet, khai thac, bien doi cac dv ki~n cua BT du6'i
nhieu goe dQkhac nhau d~ sang t~o ra BT mO'i;qua
do, ren luy~n va boi dU<1ngmQt so net d~c tnlng cua
TDSTcho HS.

2. Su dl}ng phep tuang tl( hea, khai quat h6a
d~sang t~o BT m6i

Khi giaimQt BT, GV c6th~hu6'ng d~n HS xem xet
cac BT tuO'ng tL!hay khai quat hoa BT do. Qua trlnh
nay dUQ'crEmluy~n thuO'ng xuyen sa gop phan boi
dU<1ngTDST cho HS.

Vidl/2:Cho MBC co cac C9nha, b, cvadi~n tich
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Ap dl:mgdinh Ii eosin: c' = a2 + b2 - 2abcosC va

cong thuc tinh di~n tich S=~absin c, ta co bat d~ng
thuc:

a' +b' +c' <:4../3.S~a' +b' +a' +b' -2abcosC<:2.[jab.sinC
ee a' +b' -abcos('<: .[jab.sinC
~ a2 +b' - abcosC - .[jab.sine <:0

~(a-b)' +2~h[I-(~cosc+ ~ sinc)] <:0
~ (a - h)' + 2ah[l- cos(C- 60° )]<:0

Satd~ngthuccuoi:(a-bi +2a41-cosC -6d)j~ 0 (3)
luandung. Dau "=" xay ra khiABC la tam giacdeu.

GV huong din HS khai thac ST: Mau chot de
giai BT a vi dl! 2 la dl/a vao bat d~ng thuc
(a- b)2+ 2abll- cos(C - 600)]~ O.Tu do,GV d~tvan
deneuthaycos(C -60°) baieosincacgocd~ebi~tthi
batd~ng thuc (3) con dung khOng?

1)Neuthay cos(C - 60°) b~ngcos(C -30°) thi (3)
vandung.NghTala: (a-W +2ab[l;-cos(c-300)J~ 0(4).

Bien d6i bat d~ng thuc (4), suy ra:
(2.Jj - 3)a2+ (2.Jj - 3)b2+3c2 ~ 4S.Jj. Tu do, ta co
BT:

BT1:a)Cho MBC coba c?nha, b,cvadi~n Uch
S. ChUngminh r~ng: (2[3 -3)a2 +(2.[3 -3W +3c2 ~ 4S[3

b) Tuang tl/, neu thay cos(C.- 60°) b~ng cos(C ..
45°), ta co BT 2:

BT 2:Cho MBC cobaC9nha, b, evadi~ntich S.
ChUngminh r~ng: (.J6 -fi)a2 +(.J6 - ..[3)b2 +Jic2 ? 4SJi

2) Tuang tl/, neu thay cos(C - 60°) b~ngcos(C -
120°) ho~c cos(C - 150°), ta I~i nh~n duqc cac
BTmoi.

3. Ren luy~n cho HS kha nang v~n dl,mg ket
qua cac BT da giai, BT tang quat d~ giai quyet BT
tLrO'ngtll

MotST haymotketqua naodoc6theiamotcong
c~b~ccaudegiai quyetcacBT khac.Trongquatrinh
d~yhQCtoan, neuGV quan tam dung muc den khia

:'" e~nhnayS9gop phan phattrienTDST cho HS.
Vi d" 3: Chung minh r&ng, phuang trinh:

x3 +mx2 +nx +p =0 co ba nghi~m (co the trung

nhau) khivi6~ikhi 127p+2m3-9mnl~2)(m2 -3nf (5).

BT trsn duqc giaiquyet nhO'vao,vi~ckhao satSl/
tuang giao cua ham sob~cba v6'it~c hoanh.
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Tu vi du 3, ket hop v6i djnh Iidao cua dinh IiViet,
ta rut ra nh~n xet Neu a, b, c la ba so thl/C va
m= --(a+b+c), n=(ab+bc+ca),p= =abc ,
ta co bat d~ng thuc (5).

£)ieunay gQ'iy cho HS sang tao cac BT bat d~ng
thuc cho ba so thl/Cbat ki.

Ta xet mot so truO'nghqp d~c bietsau:
1)Xet m = 0, khi do (5) trathanh:

-4n3 -27p2 >0~p2 <_~n3
- - 27

, BT 1:Cho cac so thl/c a, b, c khong dong thai
bang a, thoa man: a + b + c= O.

, . ~ 13a2b2c2 -2abc-2 I
Chung mlnh rang: 2 2 '3 < -4'

(a + b +c-)

Neu d~t n=ab+bc+ca,p=-abc, ttl (5) ta co:

P2 <_~n3 =f;.n3<_ 27p2
- 27 - 4 .

Suy ra: 13p2+2p-2:::;-2n3 ¢:} 13c?b2c2 -2ab-

2:::;-2(ab +bc +ca)3

• 3
dAnt6'i: )3a2b2c2 - 2abc - 2::;±(a2 +b2 +c2) :::::}

13a2b2c2 -2abc-2 )--::---:,.---::-:,.-- <-
(a2 +b2 +c2 )3 - 4

£)~ng thuc xay ra khi a, b, c = (1.1',-2) va cac
hoan vi.

2)Xet n = km2, khi do (5) tra thanh:

f7 p +(2 - 9k)m31 :::;2Im31~(1 -3k)3 .Ta co:

BT 2: Cho cac so thl/c a, b, c thoa man:

2(a2 +b2 +c2) =5(ab +bc +ca). ChUngminh r~ng:

_1 (a+b+cl +Vabc + I 2:0.
27

G¢ycachgiai: £)~tm=-(a+b+c),n=ab+bc

+ca,p=-abc. Tugia thiet,suy ra: 2(m2-2n)=5n=>n=~m2.
Tu (5), suy ra:
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Gqiycach gi8.i:
£)~t: m=-(a+b+e), n=ab+be+ea,p=-abe.

Tu gia thiet, ta suy ra:
(a+bi-c)2 =3(ab+bc+ca)+ 1 =*m2=3n+ I • Tlr (5),
suy ra: \27P-m3 +3m\:::;2 =?27p:::;m3 -3m+2.

Ta co, batd~ng thUccan chLtngminh tvong dvong

minh: fI.?VP-1 {=?l~-lr?O (Iuondung). v6'i: m2s4+3n2_18p<=>3m2-9n2+54p-12S0.
~, M~t khac: 3nt _9n2 +54ps3nf -(m- _1)2 +2(n/-3m+2)

3)Xe't.m2-3n=c,cla'ha~ngs6chotrvoc. 4 3 2 2 2= -m +2m +5m -6m+3=-(m -m-3) +12s12.

BT 3: Cho cac so thl!C 8, b, c thoa man: TUday,tac6dVq'cdieucanchvngminh.

; +b2 +e2 =ab+be+ea+4. Chvng minh r~ng:

18(ab -s-bc+ea)2 -(ab + be +ea )(a+ b + e -48)+

9abe>-.!_f~+112)- 3llfJ" .
Gqiycach giai:
£)~t m =-(a+b+e), n=ab +be+ca, p= -abc.

Tu gia thiet, suy ra: .

(a+b+cl =3(ab+bc+ea)+4=?m2 =3n+4.

, ! . 8m-16Tv (5): 27p-3mn+8m!:::;16 =*mn-9p? 3

M~t khac: VT= 18(ab+be+ca)2 +48(ab+be+ea)

(ab+be +ea)(a+b+e}+9abe

=2[3(ab+be+ea)+ 4f -(ab +be+ ea)(a+b + e)+9abc -32

=2(a+b+ et - (ab+ be+ ca)(a+ b+ e)+9abe-32
4 4 8m-16 1( 4 )=2m +mn-9p-322:2m +-3--32=36m +8m-112 .

Xet ham so j(m) = 6mA +8m _:'112, c6:

j'(m)=24m3 +8 =? j'(m)=O {=?m =- ~.

a2 +b2 +c2 =ab+be+ea+ I. Chvng minh rang:

(a +b+e)2 :::;4 +3(ab +be +ea)2 + 18dbe.
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* * *
Cac vi dl,l tren cho thay, vi~c khai thlk cac 8T doi

hoi HS phai co su nhanh nhay, linh hoatva c6 sl!lien
tvang den nhling kien thvc da hoc, Khi xet 8T dvoi
nhieu g6c dQkhac nhau HS S8c6 ducc cal nhin t6ng
quan ve 8T d6. £)e phat trien TOST cho HS, theo
chung toi, GV can giup HS: - Phat trien nr duy trw
tl1q'ng trong qua trlnh dqy hQCtoan; - Ran luy~n ki
nang quan sat, xem xet cae 8T dvoi nhieu g6c dQ
khac nhau; - Giup cac em lien ket cac van detheo thv
tl! logic khi giai mQt 8T nao d6; - Phan tich cac d~c
diem, thuQc tinh cua doi tl1q'ng; biet d~t ra gia thuyet
khi phai Ii giai mQt van de, de xuat nhling giai phap
khac nhau khi xl! Ii mQt tlnh huong; khong may m6c
ap dl,mg cac quy t~c, phl10ng phap da biet vao tlnh
huang moL I:J
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SUMMARY

The development of creative thinking for students
through teachingMathematics is the concern ofmany
teachers and researchers in the field of mathematics
theoretical teaching. In this article. we mention an
approach to develop creative thinking for students
thn~.~ghthe exploration and developmentof inequality
problems in high schools.
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