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Tém tat

Trong bai bdo nay, chdng 10i s€ gioi thiéu phwong phdp dwong mirc dudi su hé tro cia phd‘{a mém
Desmos - cong cu day va vé do thi dé phan tich va dinh huong tim [oi giai so cap cho bai todn bat dang
thicc o phé théng. Bén canh dé chung toi ciing dua ra mot so nhdan dinh dé cho thdy viéc sur dung phan
mém Desmos trong viéc diw dodn diém roi cia bai todn bat ddng thirc loi thé hon mgt so 5 phirong phdp du
dodn diém roi trude ds. Hq’n nira, thong’ qua Vl,e‘c mg ta nghiém bai toan 16i uu qua cac hinh anh truc
quan, nguoi ding sé co thé cam nhdn tot hon vé moi lién he giita nghiém 1oi wu cua bai todn voi cac
nghiém kha thi khac, tir do c¢o nhitng hiéu biét sau sac hon vé bai todn t6i wu néi chung ciing nhu bai todn
bat dang thirc noi riéng.

Tir khéa: Bdt ding thire, die dodn diém roi, phan mém Desmos, phwong phdp dieong mic.

THE LEVEL-SET METHOD COMBINED WITH DESMOS SOFTWARE
TO ORIENT THE SOLUTION OF INEQUALITY PROBLEMS
Pham Thi Tran Chau®’, Vo Duc Thinh? Ngo Thi Kim Yen', and Tran Thuy Hoang Yen?
!Student, Department of Mathematics and Information Technology Teacher Education, Dong Thap University
Department of Mathematics and Information Technology Teacher Education, Dong Thap University
“Corresponding author: phamthitranchau2000@gmail.com
Avrticle history
Received: 19/5/2021; Received in revised form: 28/7/2021; Accepted: 28/8/2021
Abstract

In this paper, we present the level-set method combined with Desmos software - a free graphing and
teaching tool to analyze and find elementary solutions for inequality problems in high schools. Besides,
we also show that Desmos outperforms some previous methods in predicting solutions to inequality
problems. Moreover, the description of the optimization problem through visual images will help users
feel better about the relationship between the optimal solution to optimization problems with feasible
solutions; thereby better understanding the optimization problem in general as well as the inequality
problem in particular.
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Chuyén san Khoa hoc Xa hdi va Nhan van

1 Patvian dé

Bit dang thuc 1a mot trong nhiing noi dung
duoc danh gia 1a kho trong chuong trinh mén Toéan
trung hoc phd thong va nodi dung nay thudng st
dung dung dé phan loai déi tuong hoc sinh. Minh
chung 13 trong nhitng nim gan day, bai toan bat
dang thirc thuong xuat hién trong cac dé thi tuyén
sinh vao 16p 10, thi hoc sinh gioi cac cap tinh, cap
toan quéc hay cudc thi IMO va thi trung hoc phd
thong qudc gia nham dé phan loai va chon loc cac
em hoc sinh kha gioi. Tuy cac sach, cac tai liéu vé
bat dang thire kha nhiéu, cac phuong phap giai bat
dang thirc ciing kha phong phu, da dang nhung hoc
sinh van gap nhiéu kho khin khi phai giai mot dang
bt dang thirc méi. Cai kho cua cac bai toan bat
dang thic nam ¢ chd chang thuong st dung kha
nhiéu ki thuat ma khong phai hoc sinh nao ciing c¢6
thé nhin ra dugc. Vi 1& d6, nhiéu tac gia da cd géng
tim ra nhitng phuong phap gitp hoc sinh dé tim 1oi
giai hon trong viéc giai toan bat dang thuc (Nguyén
Thai Hoe, 2009; Nguyén Vi Luong, 2018; bang
Thanh Nam, 2018; Nguyén Vin Mau, 2005;
Mitrinovic, D. S, 1964; Tran bong Quang, 2017,
Nguyén Ngoc Puc, 2015). Mot phuwong phép kha
hiéu qua trong ching minh bat ding thic la
phuong phap du doan diém roi (Trin Phuong,
2009). Tuy nhién, dé du doan diém roi ctia mot bai
toan bat dang thirc khong phai 1a viéc dé dang, dac
biét khi bai toan dé khong co dang ddi xtng (dé co
thé 4p dung diém roi Cauchy, diém roi Cauchy-
Schwarz). Hon nira, diém roi cta bai toan bat déng
thirc chinh 1a nghiém cia bai toan t6i wu twong Gng
hay d6 13 mot dang bai toan tim gia tri 1on nhat va
gia tri nho nhat thuong gap & phd thong. Véi cach
tiép can nay, mot sd tac gia di sir dung phuong
phap Lagrange, mot phuong phap co ban trong ly
thuyét toi uu, dé tim diém roi cta bai toan bat ding
thue. Day la mot trong nhung phuong phap tim gla
I6n nhét va gia tri nho nhat ciia ham nhiéu bién sé
Vi cac rang budc ham (phwong trinh va bét
phuong trinh). Phuong phap Lagrange c6 wu diém
1a gitp chiing ta dua viéc chimng minh bai toan bat
dang thac vé viéc giai bai cac hé phwong trinh
thong qua diéu kién téi wu Karush-Kuhn-Tucker
(diéu kién KKT). Tuy nhién, phuong phap nay co
mot han ché lén 1a st dung khai niém dao ham
riéng ciia ham nhiéu bién, day 1a khai niém xa la va
khong thé 4p dung vao phd thong. Hon nira, nhiéu
bai toan bat dang thuc khi st dung didu kién KKT

4

lai dua vé hé phuong trinh phuc tap, rat kho hoac
mat nhiéu thé gian dé tim ra nghiém. Mot phuong
phap khac dé du doan nghiém cia bai toan téi uu 1a
phuong phap duong muc. Phuong phap nay ban
dau duoc sir dung dé giai bai toan quy hoach tuyén
tinh (Gregoire, A va cs., 2002; Stanley, O. J and
Fadil, S, 2001), m¢t dang toan dugc dua vao
chuong trinh gido duc phd thong mén Toan nim
2018 (B6 Giao duc va bao tao, 2018), va sau do
dugc phat trién cac bai toan quy hoach phi tuyén.
Phuong phap duong muc kha hi€u qua va phu hop
véi hoc sinh phd thong trong viéc dy doan nghiém
cua cac bai toan bat dang thac véi diéu kién
phuong trinh ciing nhu bat phuong trinh vi phuwong
phap nay khong ding nhiéu kién thic ciia toan hoc
bac dai hoc. M6t su phu hop nita ctia phuong phap
dudng muc véi chuong trinh giao duc phd thong
mon Toan nam 2018 1a né c6 thé duoc hd tro tir
cac phan mém V& hinh toan hoc. Pay 1a mot trong
nhitng muc tiéu quan trong trong viéc day va hoc
toan & bac phd thong (Bo Gido duc va Pao tao,
2018). Méc du kha hiéu qua trong viéc tim nghiém
cia mot s6 bai toan toi uu, tuy nhién khoéng co
nhleu tai liéu ca tiéng Viét Ian tiéng Anh trinh bay
vé phuong phap duong muc ap dung vao tim loi
giai cho cic bai toan toi wu & pho thong.

Trong bai bao nay, chung t6i st dung phuong
phap dudong mic dudi sy hd trg cia phan mém
toan hoc Desmos hay website desmos.com dé du
doan diém roi ciing nhu phén tich, dinh hudng tim
Ioi giai cho mot s bai toan bat dang thic. Tur
nhitng phan tich nay, ching toi s€ trinh bay 10i giai
bai toan bt dang thiic bang phuong phép cta toan
hoc phd thong mot cach don gian va khong sir dung
nhiéu ky thuat phirc tap. Day 1a cach tiép can phu
hop véi muc tiéu va dic diém cia chuong trinh
gido duc phd théng mén Toan nim 2018.

2 Phuong phap dwdng mire dudi sy hé trg
ciia phan mém toan hoc

2.1. Hwéng din vé hinh bang phan mém
Desmos/website desmos.com

Desmos 14 mot website tryc tuyén va hoan
toan mién phi véi tinh niang hién thi dd thi ham s6
khi ngudi dung nhap cong thirc toan hoc. Desmos
¢6 phién ban cai dat trén may tinh va dién thoai di
dong. bac biét hon, Desmos con cho phép nguoi
dung thay doi cac tham sé dé tao ra cac hinh anh
chuyén dong truc quan. Ngoai ra, cac cong thirc
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toan hoc ciia Desmos c6 thé duoc nhap tryuc tiép tur
ban phim ma khong can su ho tro tir cAc phan mém
khac gitip nguoi hoc dé dang thao tac va khong mat
nhiéu thoi gian.

Desmos ¢6 thé duoc sir dung cho cic muc
dich sau:

- V& d6 thi ham s6 chinh xac v6i ham sé biéu
thirc do ngudi dung nhap (Desmos/calculator).

- V& cac dd thi c6 thé twong tac dugc.

- V& cac chuyén dong phu thudc nhau (tham
s0 thay doi, do thi thay doi).
dang hinh co ban

- V& cac hoc

(Desmos/Geometry).

- Tao cac tac pham nghé thuat tir cac ham sd.

- St dung thiét ké bai giang va to chuc lop
hoc truc tuyén.

Vidu 1: V& mi‘én tap hop cac sé thuc khong
am z,y thoa man dieu kién =z + 3y > 5.

Str dung Desmos graphing dé vé mot mién
giai han bai cac bat phuong trinh va phuong trinh
theo céac budc sau:

Budc 1: Vao wesite desmos.com chon
Graphing Calculator.

Budc 2: Nhap cong thirc toan hoc dau tién vao
khung bén trai (Hinh 1).

— Untitied Graph

« &

x+3y>5{x>0}{y>0}

™ +

Hinh 1. Két qua nhép diéu kién = + 3y > 5

Trong do,

(i) dau “>” trong cong thuc & Hinh 1 dugc
nhap tir ban phim béng cach nhap lan luot ddu “="
va dau “>".

(i) cac ky hieu £ > 0 va y > 0 1a nhap diéu
kién x,y khong am.

Két qua mién diéu kién dugc thé hién ¢
Hinh 2.

Hinh 2. Biéu dién hinh hoc mién diéu Kién ciia
r+3y >5

2.2. Co s6 toan hoc ciua phwong phap
dwong muc

Trong giai tich ham, ta da biét ring, mot ham
gia tri thuc lién tuc trén mot tdp compact thi ludén
ton tai gia tri 16n nhat va gia tri nho nhat trén tap
compact do (Cin}ar, E. va Vandegbei, R. J, 2013,
Hé qua 3.24). Két qua sau la sy tong quat cua két
qua trén trong truong hop mién xac dinh khong la
tap compact.

Ménh dé 1 (Aragon, F. J va cs., 2019, Dinh Iy
2.6). Giasttr f:R" — R 1a mot anh xa lién tuc,
inf-compact trén D, nghia 13 ton tai m sao cho
{x € R" | f(z) <m} la tap compact, thi f dat
gi4 tri nho nhét trén D .

2.3. Phwong phap dwong mirc dé giai bai
toan toi wu

Xét bai toan téi wu min f(z,y) voi diéu kién
(z,y) € D, trong d6 f(x,y) la inf-compact trén
D. Pé tim nghiém bai toan trén ta thyc hién cac
budc sau:

Budi 1: V& mién rang budc 1én mit phing
toa do.

Buéc 2: V& duong cong f(z,y) =m véim
la mét gia tri nao do.

Budc 3: Thay d6i gia tri m sao cho duong
cong f(x,y) = m co tiep xuc voi bién cua mien D
tuong g voi gia tri nho nhat ciia m 1a gia tri nho
nhat cta bai toan va di€ém ti€p xuc khi d6 1a nghi¢m
cua bai toan toi uu.

Chu y: Céac duong cong f(z,y) = m & trén
duoc goi la cac duong mirc.
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Vi du 2: Cho z,y théa min didu kién
2x +y > 1. Tim gié tri nho nhét cta
P(z,y) = 82" +y’ +ay.

Phén tich bai toan ‘bé'mg phuong phap duong
muc két hgp voi phan mém Desmos

0 o

Hinh 3. Biéu dién hinh hoc mién diéu kién va
duwdng muc cia Vi du 2

Str dung phuong phap duong mirc the hién
nhu Hinh 3 ta thay gié tri nho nhat cua P(z,y) dat

1 . .
tai T = Z va y = 5 Hon nira, nghiém nam trén
duong thing 2z + y = 1. T nhimg diéu nay, ta
rat ra hai két luan:

(i) C6 thé ap dung bét dang thic Cauchy cho
hai s6 2z va y nghia la co thé thay 2zy boi
(22 + y)* ma khong lam thay déi gia tri nho nhat
cua P(z,y).

(i) C6 thé thay 2z +y =1 ma khong lam
thay doi gia tri nhé nhat ctia P(z,y).

Do d6 ta s& phan tich P(z,y) vé dang
A2z +y)* —Baxy véi B 1a sé duong.

Tu nhing phén tich trén, ta c6 cach giai bai
todn bang phuong phap so cap nhu sau.

Loi giai: Ta co:

P(z,y) =82" +y’ +ay.

= (2 +y)’ —6ay

2z +vy) —a

Ap dung bét dang thirc Cauchy cho hai s6 27
va Yy 10i binh phuong hai vé ta duoc

(27 +y)’ > 4.27y & —6zy > —2(233 +y)?

Dicu nay c6 nghia la

—6zy(2r +y — 1)

6
> —§(2:13 + )2z +y—1)

6 6
> —5(233 + )’ + §(2x + ).

Do d6:

1

P(z,y) = 2z +y)’ — 6ay |2z +y) — E]

3 6 3 1 2

> (22 +y) —§(2x+y) +§(2:1:+y)
1 . 1 1 1 3
=—2z+y)’+=-Cz+y’ >-+-==.
4( Y) 8( y)_4 e

Vay P(z,y) > g va ddu “=" xay ra khi va chi khi

TrT =

20 =y

=
2 +y=1 y =

. 3 . 1 1
Vaymin P(z,y) = —taix =— vay = —.
8 4 2
Chu y: (i) Bai toan trong Vi du 2 duoc trich
tr d€ thi moén Phuong phap t6i wu trong toan hoc
ph6 thong, thugc chuong trinh dai hoc lién thong
nganh Toan cua Truong Dai hoc Pong Thap.
Trong qua trinh tham khao két qua ciia mét so hoc
vién, chung t6i nhan thay co6 hai sai lam trong qua
trinh lam bai cta hoc vién nhu sau:
Sai 1dm 1: Tu bat dang thic 2z +y >1,
nguoi hoc lai ritra yy = 1 — 2z 16i sau d6 thay vao
P(x,y). Lap luan nay 0 rang la chua chinh x4c.

Sai 1am 2: Tu bat dang thic 2z +y >1,
nguoi hoc lai rat ra y >1—2x. Thay vao
P(z,y) nhu sau:

P(z,y) = 82" +y* +ay

> 82" + (1—22)" + 2(1 —22).

Lap luan nay la khong chinh xac vi tu
2z + y > 1 chua thé khang dinh z > 0 va do d6
khong thé khang dinh zy > z(1 — 2z) khi

y>1—2x.
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(ii) Chung ta c6 thé thay doi mién rang budc
hoac ham muc tiéu cua bai toan trén dé dwoc bai
toan khac vai cach giai tuong tu.

Vi du 3: Cho z,y théa man diéu kién

2 + y > 1. Tim gia tri nho nhat cua

P(z,y) = 82" +9° —my.

3. So sanh phwong phap dwong muic véi
phuwong phap Lagrange

Phuong phap Lagrange dé giai bai toan t6i uu
V6i rang budc ham.

Xét bai toan (P): min f(z,y) sao cho

g(r,y) <0, Vi=1,...m

h(z,y)=0,Vj=1,...s.
Ham Lagrange:
L(z, y,kl,...,Xn,ul,...,p )

= f(z,y) +Z)\g z,y —i-Dl.h T,7).

Ménh dé 2 (Aragon, F. J va cs., 2019, Dinh Iy
6.38, 6.39). Gia st (z,,7,) 1a diem KKT cua bai

toan (P), nghia 1a ton tai PR V- Y N 1)
sao cho
L;(x()?y(ﬂ;\’l?'”?)\'m?/l‘l? 7:“[/9) = O
L;(x07y07}\‘17"'7)\’m?/1’17 7M3) - 0

Ag(7,,y,)=0Vi=1..m
9,(7,,y,) <0,Vi=1,...,m
h].(:zro,yo) =0Vj=1,...s

< 2
Dat V L(x07y077\'1"“77\'m) =

P CRETRY SRR L;y(sco,yo,kl,...,}»7,l).
L/( an077\' }\4 ) L/ (',"E[)’y07}\'1"”’}\’m)

1777, yy
Khi do:

) Néu  V2L(z,,y,, A xéc  dinh

7\‘771)
duong thi (z,,%,) 1a nghiém cia bai toan (P).

i) Néu UVQL(:L"O,yO,XI,...,

moi v = 0 thoa man

A Ju>0 Vo

<Vg( O,yo),v> <0,Vi=1,...,m
< 9.(x O,yo),v>:0,WEI(x0,yO),
( O,yo),v> =0,Vj=1,...,s,
trong do
I(z,,y,) = {i € {1,2} [ g,(z,5,)
(,,9,) 1a nghiém cta bai toan (P).

= 0} thi

Sau day, chiing t6i trinh bay vi du dé so sanh
gitta hai phuong phap Lagrange va phuong phap
duong muc co sy ho trg cua phdn mém Desmos
trong bai toan bat dang thuec.

Vidu 4: Cho z,y théa man

gl(may) = xQ +y2 —4 S 07
9,(z,y) =y  —z+1<0,

9,(z,y) = 2y —x+1<0.
Tim gid ti nho  nhdt cua
flzy) =" +(y+1),
Loi giai:

Cach 1: Su dung Phuong phap Lagrange.
bat L(z,y,A,, A, 0,)

177727
=2+ (y+1° + A (2" +y° —4)
+0, (1 — 2+ 1)+ A, (—2y —x +1).

Ton tai A, Ay, A, > 0 sao cho

L;(wo,yo,)\l,)\z) =2r+22\ -\, -\ =0
(20, Yy A5 A) = 2y +1) + 29\, +29\, =2\, =0

Ag,(z,y) = A (2® +y* —4)=0.
Ag,(z,y) =A@ —z+1)=0
Mgy (2,y) = A (=2 —2 +1) = 0

XA, >0
Truong hop 1: A, = 0, ta dugc:
20 -1, —2, =0
2(y +1) +2yA, — 21, = 0.

Ay —z+1)=0
A(—2y—z+1)=0
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Truong hop 1.1: A, = 0, ta duoc:
2 —A, =0
2y(h, +1)+2=0
Ay —z+1)=0
A, =2z
<12y +1)+2=0
22(y> —x+1)=0

z=0
y=-1

= .
l2y+4xy+2:o

(loai)

v —z+1=0

Truong hop 1.2: A, = 0.

Khi d6 —2y —x +1 = 0. Diéu nay tuong
duong voi x = 1 — 2y . Thay vao h¢ trén ta dugc:
2(1—-2y) — A, -1, =0
2y(h, +1)+2 -2, =0.

(Y —2y) =0 ()

A, =0
Te (*)taco Lyly—2)=0<| y=0 .

y=-—2

2(1—2y)—A, =0

Véi A, = 0, ta dugc
: 2y +2—2h, =0

>
I

w

4y + A, =2

<:>
2y — 2,

(loai).

<
|

8
I

|w o= oo

Véiy=0=x=1,taco

2-%,—% =0 [r=1
= .
2-2, =0 |r =1

Voiy=-2=zx=>5,taco
102, —h, =0 [ h=-11
e, =07 ] A, =21 PO

Tuong tu, nhu vay ta xét cac truong hop con
lai. Bang tinh toan truc tiép, ta c6 V>L(1,0,1,1) la
ma tran xac dinh duong. Vay gi4 tri nhé nhit cia
flxy)=2tair=1vay=0.

Nhan xét: Trong bai toan trén, viéc gidi cdc
hé phuong trinh la kha phuc tap vi phai xét nhicu
truong hop. Do d6 nguoi lam s& mat kha nhieu thoi
gian va phai rat can than neu khong s&€ dé mac sai
lam. Hon nita, phuwong phdp nhan tir Lagrange
khong phu hop dé gidi thiéu véi hoc sinh vi su
dung kien thirc ngoai bac hoc pho thong.

Cach 2: Du doan nghiém bang phwong phép
duong mirc két hop v6i phan mém Desmos.

Trudce tién, v& cac duong muc f(x,y) = m
va mién rang budc cua bai toan bang phan mém
Desmos ta s€ dugc két qua nhu Hinh 4.

€ 22 ca{? cr1<ot{-2y-x+1<0)
@ X2+(y+1)2:m

@ m=1

10

Hinh 4. Két qué nhép diéu kién va duong mirc
cia Vidu 4

Hinh 5. Biéu dién hinh hoc mién diéu kién va dwong
murc cia Vi du 4
Tu Hinh 5 ta thdy rang, nghiém bai toan
(diém roi bat ding thic) dat tai =1 va
y = 0. Hon nita, mién rang budc thoa min
x > 1 nghia 1a 2° — 2 > 0. Tir nhitng phan tich
trén ta co6 10i giai sau:

Te 2y —zx+1<0tasuyraz+2y >1.
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Taco f(z,y) =2" +(y +1)°
=2+ +2y+r—a+1
2x2+y2—x+2.

D& dang nhan thay rang

4y —z4+2>2 —x+2.

Déau “="xay rakhi y = 0.

Ta cé: yQ—:L“—I-lSO.

Suyraz>1+7y" >1.

Thdotaco z° —z+2>2.

Dau “=" xay rakhi 2> —z = 0. Do d¢:

flay) >a® +y° —x+2
>’ —r4+2>2.

r+2y=1
Diu “=" xay ra khi va chi khi v’ =0
¥ —2=0
. lz=1
biéu nay tuong duong vai 0
y =

Vay gia tri nhé nhat cia f(z,y) =2 tai
r=1vay=0.

4. Ap dung vao gidi mot s6 bai toin bit
ding thirc & phd thong

Vi du 5: (D¢ thi hoc sinh gioi 16p 9 huyén
Dién Chau nam 2020-2021)

Cho @,y 1a hai s6 duong théoa man
x + y > 6. Tim gia tri nho nhét cta biéu thirc

6 8
Q=12"—-20+y+—+—.

z Yy
Phan tich va loi giai

* j 8
\

Hinh 6. Biéu din hinh hoc mién diéu kién va duong
mirc & Vidu 5

Tir Hinh 6 cac tdp mic va mién xac dinh ta
thiy Q dat gia tri nho nhét tai 2 =2 va y =4.
Hon nita, gia tri nho nhat nay nim trén duong

? 4 6
thang = +y = 6. Vi vay ta s€ két hgp — voi

x
B—IVQ 8 voi 2, ddng thoi phén tich bai toan vé
2 Y 2
3 6
dangQz(x—2)2+a(x+y)+[7x+_]
x
8
L4 2+,
2y
voi a > 0. Vi vay ta co 101 giai nhu sau:
6 8
Q=1"-20+y+—+—
r Yy
3 6 8
R e U - ) LA NN
2 2] |2 2] |2y
, 1
Ta c §(x+y)23.
3—x+§z2ﬂ/3—$.§=6.
2 2 z
L -y
2y 2y
Nénsuyra Q = (v —2)° —4 + f+£
2 2
3z 6 y 8
H= 22+
2 =z 2 vy

>—4+3+6+4=09.
Dau “=" xay ra khi va chi khi

zr—2=0

rT+y==6
3x_6:>[x_2
2. v
y_8
2y

Viay gia tri nho nhét cta biéu thirc Q=09 tai
rT=2vay=4.

Vi du 6: (B¢ thi THPT Qudc gia nam 2020
mon Toan, Ma de 102)
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Cho ,y la cac sd thyc khong am théa min
22 + .41 > 3. Tim gia tri nho nhét cua
P=21"+y 46z +4y.

St dung phwong phiap dwong muac phén
tich bai toan:

® 20+ 2 (4747) > 3{x>0} {y > 0}
Q} x2+}'2+ﬁx+4‘=m
y

® P

8

m = 8.125

Hinh 7. Két qua nhap diéu kién va dwong mirc
Vidu 6

N

0.25,1.25
( )

0.5

0 0.5

1 \ 15
Hinh 8. Biéu dién hinh hoc mién diéu kién va dwong
mirc Vi du 6

Str dung phuong phap duong mirc két hop vei
desmos.com nhu Hinh 7, 8 ta c6 thé thay mién diéu

. . . 3 .
Kién bai toan tuong duong véi = +y > B va gia

tri nho nhat cua P dat tai © =

»-Jklcr!

1
4a?/

ta c6 thé phan tich P wvé

2 2
4 Y 4

s6 duong.

+a(z+y)+b, voi a la

Tir do, ta c6 101 giai bai toan nhu sau:

Loi giai:

Ta c¢6: 2z +y.4""" >3 diéu nay tuong
duong véi 29.2" > (3 —22)* "

10

Diéu nay suy ra:
2(z +y) > 3.Dodo

P=2a"+y +6x+4y

o (o8] B, 13
4 Y 4 2 Y 8

2y >3 —2x nghia la

>%
8

1 y = 5o O
47

Nhan xét: RS rang rang, néu khong co sy ho
tro cua phan mém toan hoc thi khong dé dé nhin
thay rang mién rang bugc cua bai toan trén tuong

Déu “=" xay rakhi z =

duong véi diéu kien x + y > g

Cac vi du néu trén la cac bai toan vé tim gia
tri nho nhat cua bicu thie c6 hai bien, d6 1a mot
dang toan tim di€m roi cua bat dang thirc. Sau day,
ching t6i chon mét vi du ve bat dang thic ba bién
la dé thi tuyén 10 d€ minh hoa sy hiéu qua cua
phuong phdp khong chi dbi vé6i cac bai toan hai
bién ma trong mot s6 truong hop c6 thé ap dung
hiéu qua cho bai toan ba bién.

Vi du 7: (Bé thi tuyén sinh vao 16p 10 mén
Toan nam hoc 2017-2018, Ha Tinh) Cho 2, ¥, 2 1a
céc s6 thuc khong am théoa man z 4y +2z =1.
Chuang minh rang

r+y+22z>41—2)1—y)(1—2).

Phan tich va tim loi giai:

Ta dua bai toan trén vé bai toan sau. Cho Z,y
1a cic so thyc khong am thoa man z 4y <1.
Chuang minh rang:

2> (z+y)[1+41-2)(1-y)|.
' x+y<l{x>0}{y>0}

D (-0 -)1) () =
@ m=1.9999

Hinh 9. Két qua nhap diéu kién va dwong mirc
Vidu 7
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Hinh 10. Biéu dién hinh hgc mién diéu ki¢n va
dwong mirc Vidu 7
St dung phuong phap dudng muc két hop

. 1
desmos.com ta dy doan dugc nghiém z = y = —

Vi véy ta c6 thé giai bai toan trén nhu sau: ?
batt=x+y.Khidé 0 <t <1.Tacé:

(z + )1+ 40-2)(1-y)|

S(x+y)[5—4(w+y)+(:v+y)2]

=t" — 41> + 5t

= (t—1°"—(t—17 +2

=(t—-17t—-2) +2<2.

. 1
Dau“="xayrakhi z =y = 5 O

5. Két luan

Trong bai bao nay, chung téi da gidi thi¢u
phuong phap dwdng muc két hop véi phan mém
Desmos hay website desmos.com dé duy doan
nghiém (diém roi bai toan bat déng thirc) ciing nhu
phan tich, tim 16i giai so cap cho mot s6 dang bai
toan bat dang thirc. Phuong phap nay khong nham
vao muyc tiéu giai quyét cac bai toan kho vé bt
dang thic ma nham don gian hoa mot s6 bai toan
dé da sb hoc sinh c¢6 thé cam nhan va giai duoc cac
bai toan nay, gop phan gitip hoc sinh thich tht hon
khi hoc cic noi dung vé bat dang thirc.

Ngoai phan mém Desmos hay website
desmos.com, mot sb phin mém c6 tinh ning tuong
tu nhu Geogebra ciing c6 thé dugc sir dung. Hon
nira, v6i cac phin mém v& hinh 3D véi tinh ning
tuong tu, ching ta co thé sir dung phwong phap nay
dé dinh huodng, tim 1oi giai cho cdc bai toan bat
dang thirc ¢6 ba bién. Pay 1a van dé can duoc tiép
tuc nghién cuu.

_ Loi cam on: Nghién ctru nay dugce hd tro boi
dé tai nghién ctru khoa hoc cua sinh vién Trudng
DPai hoc Bong Thap ma s6 SPD2020.02.04.
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