TRUONG DAI HOC DONG THAP

Tap chi Khoa hoc s6 20 (6-2016)

BA THUAT TOAN GIAI PHUONG TRINH, BAT PHUONG TRINH,
HE PHUONG TRINH VO TY BANG CACH THEM BOT BIEU THUC LIEN HQOP

e Pham Qudc Phong"

Tém tit
Phu"ong trinh, bét phuong trinh, hé phuong trinh chira can thirc la dang toan phdan hoa hoc sinh
trong cdc de thi tuyén sinh. Thém bot biéu thiec lién hop la cach giai dac trung cua dang todan nay.
Bai bdo dwa ra ba thudt toan giai phwong trinh, bt phu’O’ng trinh, hé phirong trinh vé ty bang cdch

thém bét biéu thire lién hop: “tri s6 Bezout”,

“cat tuyen goc”,

“dong dang tir thirc”.

Tir khéa: phwong trinh vé ty, bat phwo’ng trinh vé ty, hé phwong trinh vé ty, tri sé Bezout, cdt

tuyén goc, dong dang tir thike.

1. Mé dau

Trong chuwong trinh todn trung hoc phd
thong (THPT), phuong trinh (PT), bit phuong
trinh (BPT), h¢ phuong trinh (HPT) c¢6 chtra can
thirc 1a noi dung co6 stc cudn hut va hap dan.
Chinh sy c6 mat cia cdc can thuc da che day
nhan tir chung cua PT, diéu nay tao nén sy tha vi
ctia no. Do do trong cac ky thi tuyén sinh dai hoc
(TSBH) trong nhimg nam gan day (nay 1a ky thi
t6t nghiép THPT qudc gia) luén co6 mit cac PT,
BPT, HPT vé ty, hon nita n6é con la cau hoi phan
hoéa thi sinh. Thém bt biéu thirc 1ién hop 14 cach
dic trung cua giai PT c6 chira cin thirc. Mau
chét ciia phurong phap nay 1a khoi phuc biéu thirc
can thém bét dé lién hop xuat hién nhan tu
chung. Cach giai thém bot biéu thirc lién hop
khong st dung dén cong cu dao ham. Pay la
cach ma cac em hoc sinh kha cubi cip THPT du
kha nang giai cau PT, BPT, HPT vO ty trong deé
thi tot nghiép THPT qubc gia. Bai viét nay xin
gio1 thiéu ba thuat toan thuong sir dung dé giai
cac PT, BPT, HPT vo ty bang cach dac trung ay.
D6 1a: “tri 56 Bezout” “cat tuyét goc, “dong dang
twr thire”. D1 kem 101 giadi, chiing t61 dua ra céac
nhan xét 1am rd nhiing d4u hidu dé giai bai toan.

2. Ba thuit toan thém b6t biéu lién hop
dé giai PT, BPT va HPT v6 ty

2.1. Thuit toan 1: Tri s Bezout

Dinh nghia

Tri s6 Bezout ciia mdt can thirc 1a gia tri cua
can thire khi 4n nhan gia tri la nghiém s6 cua PT

dang xét. Tri s Bezout ciia can thiuc {/A4(x) tai

x = xo ki hiéu 1a {/A(x)

Xo

® Truong Trung hoc phd théng Hong Linh, thi xd Hong Linh,
Ha Tinh.

Gia tri dep cua mot can thirc 1a gia tri hiru ti
clia can thirc ay.

Thuat toan

Xét PT:

P(x)\A(x) + Q(x)3/ B(x) = C(x). (1.1)

Néu PT c6 nghiém x=Xx,, ta dat a=J4(x,),
b =3/B(x,). Khi do:

(1.1) < PE)| [ 4C) ~a |+ 000)| B ~b | = () ~aP(x) ~bO()
Ax)—d’ . B(x)-b

:P(X)mﬂz Q(x)m=C(x)—aP(x)—bQ(x)
\E—R)A C-)BW e
P(/ mﬂl X TP 107500 45 (r—x,)K(x)
x—x,=0
S| PWAW ,  OWE® )

JA(x) +a \/B (x) +b3[B(x) +b*
Bai toan da cho dua vé giai PT (1.2).
» Phép bién d6i thém bot tri s Bezout nhu
trén goi la thudt toan tri s6 Bezout.
Vi du 1 (Pé thi Hoc vién Buu chinh Vién
théng, 2000). Giai PT:

Jaril-ar_2=X3

(1.3)
Nhén xét. Tim trong cac gia tri dep cua can
thire v4x +1, ta thdy PT (1.3) ¢6 nghiém x =2

va \/4x+1‘2 =3, \/3x—2‘2 =2. Ta dung thuat toan

tri s6 Bezout dé giai PT.

o [4x+120 2
Loi gidi. Dicu kién > 3 (*)

& X2
3x-220
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Ta co:
(13) x+3 :x+3
Jax+1+3x-2 5
S VAx+1+3x=2 =5 (do (*) va x+3>0)

& (Vax+1-3)+(Bx-2-2)=0 (do
\/4x+1‘2=3,\/3x—2‘ =2)

c%x—%[ 3 }:0
3+4x+1 24—V3x
< x =2 (thoa (*)).

Vay x =2 chinh 13 nghiém duy nhét cta
PT da cho. O

Chu y: Viéc doan nghiém la y thirc thuong
truc khi gidi PT, dac biét 1a PT vo ty.

Vi du 2 (Pé thi TSPH khdi A, A, 2014).

_— {x,/lz—y 12—y =12 (1.4)
ét hé .

X —8x—-1=2y-2 (1.5)
Lo eiii. Didy kié 2<y<I12 "
01 glal. Dicu Ki¢n .
: St <12

Ta co:

(1.4)©(x—mf+(ﬁ_m)2:

{x >0
= 5"
y=12-x
Thé (1.6) vao (1.5), ta co:
¥ —8x—1=2410—x?
(¢ —8x—1)-2=2(\10—x* -1) (do vV10—*
3
2(9-x%)
1+410- x>
2(x +3) } o
1++/10 - x?
2(x+3) > 0).

1++/10 - x>

Thay x=3 vao (1.6), ta c6 y = 3. Cap

(1.6)

=])

& (x=-3)(x* +3x+1) =
c»(x—34%2+3x+1+

< x=3(do x> +3x+1+

(x,y) = (3,3) théa man cac diéu kién bai toan.
Vay HPT c¢6 1 nghiém duy nhét (3; 3).
Nhéan xét. Tim trong cac gia tri dep cua

V10— x?, thdy PT x*—8x—1=2y10-x> ¢6
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nghiém x = 3, 101 giai trén da ap dung thuat toan
tri s6 Bezuot, (\/10 —x*| = 1) .
3

Theo bit dang thic (BDT) Bunhiacopxki,
xét PT (1.4) ta co:

VT <X +(12-x7)J(12-y)+y =12.

M , ) . X 12— x2
Dang thtrc xdy ra khi =

J2-y Jy
{xZO
=
y=12-x".

Chung t6i goi PT (1.4) 1a PT diém roi. PT
diém roi cia BDT Bunhiacopxki cho bd bdn sd
bao gio cling dua vé duoc PT tong cac binh
phuong du. Cach rat thé bang PT diém roi dang
la xu hudng thoi sy hién nay.

Vi du 3 (Pé thi TSPH khéi D, 2014). Giai
BPT:
(X+DVX+2+(x+6)Vx+7 > x> +7x+12 (1.7)

Nhan xét. Tim trong cac gia tri dep cua can
thirc vx + 2, ta thay PT:

(X+DVX+2 +(x+6)Vx+7 =x" +7x+12
c6 nghiém x = 2 va \/x+2‘2=2, \/x+7‘2:3. Ta

dung thuat toan tri s Bezout dé giai PT.
Loi gidi. Diéu kién x > -2. *)
Ta co:

1.7 & (x+Dx+2-2)+(x+6)(Nx+7 -3)> x> +2x—8

0\/x+2‘2:2,\/x+72=3)

o (x+1) +(x +6)x7_22(x—2)(x+4)
2++/x+2 3+4x+7

<:>(x—2)[ xtl x+6 —x—4]20 (1.8)
244x+2 344x+7

Péyraingx>-2nénx+2>0,x+6>0.Ta

suy ra:

x+1 x+6 4
2+/x+2 3+Vx+
x+2 _x+2+ x+6 x+6 1 <0

244x+2 2 3+x+7 2
Do d6 (1.8) & x —2<0.
Két hop véi didu kién (*), suy ra nghiém
cuaBPTla-2<x<2.0

24+4x+2
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2.2. Thuit toan 2: Cat tuyén goc

Xét PT: /A(x) = B(x), (2.1)

v6i A(x), B(x) 1a cac biéu thirc dai sd. Néu
biét dugc PT (2.1) c6 hai nghiém x=x,,x=x, thi
ta c6 cach giai nhu: sau:

Ta tim cd@p so6 (a, b) sao cho x,,x, cling la
nghiém cua PT:

ax, +b=/A(x,)
ax+b=/A(x) & .

ax, +b =/ A(x,)
Khi d6 x,, x, cling la nghiém cua PT

ax +b = B(x).
Ta bién doi:
2D ax+b—\A(x) =ax+b— B(x)
(x—x)(x—x,)A'(x) :
T D - () —x,)B()
ax+b+. A(x)
(x=x)(x-x,)=0

= A'(x)

ax—+b+./A(x)

Bai toan da cho dua vé giai PT (2.2).

Thuét toan tim biéu thirc ax+b nhu trén
duoc goi 1a thudt toan cat tuyén goc (hay con goi
13 thudt todn cat tuyén Bezout). Can thirc y/ A(x)
duogc goi 1a dé cua cat tuyén goc.

Vi du 4. Giai PT: G—xW6x* +1=x+3. (2.3)

Nhan xét. Tim trong cac gia tri dep cla can
thie \6x* +1, ta thdy PT (2.3) c6 hai nghiém
x=0, x=2. Do d6 ta tim cip sb (a, b) sao cho
x=0,x=2 cﬁng la cua PT

b=1
ax+b=46x"+1
2a+b= 5 a=2.

Loi giai. Pidu kien 3 — x)(3 + x) > 0
< -3<x<3. *)

Ta co:

(23) & B-x)ox' +1-2x-1)=x+3-(3-x)(2x+1)

= B'(x) (2.2)

nghiém

*) 2 _ 2
:>(3_x)6x +1-2x+1) oy _dy
V6x*+1+2x+1
@x(x—Z)[lJr x-S j:o

J6x? +1+2x+1

[x(x=2)=0
L 6x° +1=2-3x
[x=0
S| x=2

| x=2- 3
Vay PT ¢6 ba nghiém x=0, x=2, x=2-+3. O
Nhin xét. Khi PT chira hai can thirc va biéu
thirc ngoai can c6 bac khong bé hon 2:

{A(x) +2%4,(x) = B(x) (2.4)
voi m,n € {2,3}, degB(x) > 2, ta chia B(x) cho
(x — x1)(x — x2) va goi du thirc cua phép chia la
px+gq, tac la

B(x)=px +q + (x—x1)(x —x2)B’(x). Khi
do ta co:
(24) =3/ A4 (x) +5] A, (x) = pr+q +k(x—x )(x—x,)B'(x)
{400 ~(@+) [ 409 +@—pp+b—g | =kx—x x5 B

Thuat toan cat tuyén Bezout chi can thuc

(thoa (*)).

hién véi mot can thire, chéng han {/A4 (x), khi
d6 biéu thirc lién hop voi can thic con lai “ar
dong” xuat hién. Nghia la chi mat 1 l1an giai h¢
tim (a, b), lién hgp con lai cung hudng loi.
Vidu 5. Giai BPT:
XNVSX =4+ (@G =x)N3+x" >x*—2x+8. (2.5)
Nhan xét. Tim trong cac gia tri dep cla can

thircv/5x —4 , ta thay PT:
xV5x—4+(4-x)N3+x" =x"—2x+8

¢6 hai nghiém x = 1, x = 4. Ta &p dung thuat toan
cat tuyén Bezout voi dé «/5x — 4.

Loi giai. Diéu kién x> % (*).
Ta co:
(2.5) @ x(5x—4—x) +(d—x W3+ +2(x—4)>0
—x(x—=1)(x— 4) (4-x)(x* - 1)
J5x—4+x m +2
o (x=1)(x-4) x|

VSx - 4+x Y3+t +2

< 1 <x <4 (thoa (*)).
Vay nghiém cua BPT lax €(1; 4). O

29



TRUONG DAI HOC DONG THAP

Tap chi Khoa hoc s6 20 (6-2016)

Vi du 6. Giai HPT:

X Ny +1 (2.6)
y+19 x> +18
203 -2x+(x+3)\J4+y =3x+y+7 2.7

Nhan xét. Tir PT (2.6), ta biéu thi dwoc y
theo x, sau d6 thé vao PT (2.7), thu duwoc PT
chtra can thuc 2+/3—2x. Tim trong cac gia tri
dep cua céan thtc, ta théy PT c6 nghiém x =1,
x=-2 nén 1oi giai 4p dung thuat toan cat tuyén

gbc voi dé 24/3-2x .
3

Loi giai. Picukién 0<x <=, y>—1. (¥)

[\

Ta co:

(2.6)<:>(x—\//m)[x2 Fxy+1+(p 41y +18}:0
Sy=x' -1 (do @ +xfy+1+y(y+1)* +18>0).

Thé y = x* —1 vao (2.7), ta co:

2V3-2x +(x+3)V3+x* =x"+3x+6  (2.8)
<:>(2x/3—2x+x—3)+(x+3)(\/3+x2 +x+1):O

1 2
:>(1—x)(x+3)[2m_x+3+ 3+)62_)6_1]:0
(1-x)(x+3)=0
& 1 2 _0
2B2x—x43 Bax —x 1

o x=1
Vay (1,0) 1 nghiém duy nhat cia HPT. [
Nhan xét. Can thiac doc 1ap
1) Xét PT:

P(x)2 A(x) + O(x)4 B(x) = C(x), (m,n) e N".
Céc biéu thire P(x), O(x) duoc goi 1a cac hé s6
cua can thirc.

Khi hé sb cua can thic 1a hing s thi cin
thirc ay duoc goi 1a can thire dic ldp.

2) Khi da doan dugc hai nghiém phan biét
cua PT:

Néu cac can thire déu la can thiac doc 1ap thi
mdi can thic 14 dé cia mdi cat tuyén gbc.

Trong PT chtra nhiéu can thirc, thuat toan
cat tuyén gdc bao gio cling wu tién cho cin thic
doc lap.

30

~ Can thire khéng doc 1ap co thé 1a dé hoac co
thé khong phai la dé.
3) Trong PT (2.8), can thuc +3—2x 1a dé
(con cin thitc v/3+x* khong phai la dé).
Vi du 7. Giai HPT:

2742 +x 82y =¥ +3(\/x2 +8x+7 —1) (2.9)
24X +x+y =x+ y+l

Loi giai. Dicu kién 4x> y>-2 X +x+y20. (¥)
Ta co:
(29) S 142 +3 44242y +4 +x[8x =2y =% +3vx> +8x+7 (2.11)
Xeét PT (2.11) va ap dung Bunhiacopxki
ta co:
VT <Vx? +3x2 +8x+7.
Ding thirc xay ra khi va chi khi:
N 4302y 14 Bx—2y =1:42:x (2.12)
=y=1+ X
Thé y = 1+ x* vao (2.10) ta co:

22 +x+1=x"+x+2
= 2(\/2)62 +x+1 —x—l)=x2—x

2(x -
N (x"—x) — 2y

2 4 x+1+x42

(2.10).

(2.13)

.2
x —x=0

V232 +x+14+x4+2=2

.2
x—x=0

V2xt+x+1=—x

[x=0

< | x=1

_x2 +x+1=0.

Thay gia tri x vao PT y=1+x" ta dugc:
(x=0,y=1) (loai)
(x=1,y=2) (nhan).
Vay (1, 2) 1a nghiém duy nhat cua HPT. O
Nhian xét. PT (2.11) c6 2 nghiém
x =0, x =1. Loi giai bai toan st dung thuat toan

cat tuyén gbe voi dé v2x* +x+1.
PT (2.11) 1a PT diém roi cia BPT
Bunhiacopxki cho bd 6 s6. M&i PT diém roi thuc
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chét 1a mot HPT. PT diém roi voi bo 6 sb 1a hé
¢6 3 PT va 2 4n. Do sb 4n it hon sé PT nén nd
khong thé bién d6i vé téng cac binh phuong di.
D6 la diéu khac biét ciia n6 voi PT diém roi clia
BDT Bunhiacopxki voi bo 4 sb).
2.3. Thuit toan 3: Pong dang tir thirc
Pinh nghia
Cho hai da thuec:
P(x)=ax"+a, x""+..+a,x’ +ax+a,,
Q(x)=bx"+b, X" +..+b,x* +bx+Db,.
Ching t6i dinh nghia hai da thirc dong dang
nhu sau:
Hai da thirc P(x) va O(x) duoc goi 1a dong
dang véi nhau néu P(x) = kQ(x), k # 0
<(a,:a,  :..ta tay)=(b,:b, ... :b b))
Thuat toan

Xét PT JA(x) = B(x). (3.1
Ta co:

(B.1)e ax+b—\A(x) =ax+b—B(x)

g (ax +b)" - A(x) =ax+b— B(x). (3.2)

ax+b—/A(x)

Ta tim c#p s6 (a,b) sao cho (aerb)2 - A(x)
dong dang véi (ax + b) — B(x) tic 1a:
(ax + b)* — A(x) = K[(ax + b) — B(x)].
Khi d6
k[ax+b—B(x)]
ax—b— | A(x)
ax+b—-B(x)=0

JAx) =ax+b—k.

Bai toan da cho duwa vé

JAXx) =ax+b—k.

a Thuat toan trén chung toi goi la thuqt
todn dong dang tir thire. S6 thyc k dugc goi 1a ¢
$6 dong dang.

Vi du 8 (D¢ thi TSPH khdi A, 2009). Giai

(32) <

=ax+b— B(x)

giai PT

PT: V2x—1+x*-3x+1=0 (3.3)
Loi giai. Diéu kién x> —%. (*)
Ta co:
(33) e (x—1) =x—2x-1 (3.4)

x++2x-1=1

x=1
< (thoa (*))
|:x =2- \/E
Vay PT da cho c6 hai nghiém x=|, x=2-20
Nhén xét. Ta lam 16 hang tr x trong PT (3.4).
Véimoia b eR, tacd
B3 e x* -3x+l+ax+b=ax+b—~2x-1
(ax+b)’ —(2x-1)
ax+b++2x-1
ax +2Aab—)x+b" +1 39
) wctb+x-1
Do tu thuc hai vé cua (3.5) ti 1€ véi nhau
nén ta co

= X’ +(a-3)x+b+1=

X Ha-3)x+1+b=

a* =1k
BI)SIp 1= +1)k
2ab-1)=(a-3)k

a=1

Chonk=1,tacd {

PT (3.4) 1a dap sb cua cip (a, b) = (1, 0)
tuong ung véi k= 1.

PT (3.3) con c6 cac cach giai khac, nhung
dén thoi diém c6 bai viét nay chua thay cach giai
nao don gian hon céch trén.

Ti s6 dong dang k 1a chia khoa cta thuat
toan dong dang tir thire, chi can biét & 1a xem nhur
da biét 10i giai.

Vi du 9 (D¢ thi TSPH khéi B, 2014). Giai
HPT

(-yx—y+x=2+(x-y-1)y (3.6)
2% =3x+6y+1=2x—2y - J4x—5y-3 (3.7)

Loi giai. Didu kién y>0; x-2y>0;
4x-5y-320. (%

Do \/;L =1 nén ta co:
GO (1= x—y+x=2+(x—y-I/y—D+x—y-1(38)
S 1-x—y-D=@x-y-D{/y-1) (3.9
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D ) W S Y1

x—y+l1
I
@(x—y—l)(l—\/;)(\/x_t—\)/}il+lJ:0
o
=
y=x-1.

Thay hai dang thirc trén vao (3.8), ta co:
e Véiy=1,tacdx=3 (thoa (*)).
e V&iy =x — 1 két hop voi diéu kién (*) ta
c6 1 <x<2.PT (3.8) trd thanh
23t —x-3=2-x
o2 —x-D)=(x-1)—2-x
x*—x-1

N2—-x+x-1
1 ]_0
V2—=x+x-1

(3.10)
(3.11)

o 2 —x—1)=

& (X —x—l)(2+

exr-x-1=0

\/§+1

<:>sz (dOlSX§2)

J5-1

2
Vay HPT c¢o6
J5+1 ; J5-1 g
2 2
Nhén xét. 1) Sy xuét hién hang tor (x — 1)
trong PT (3.11)
Do ta khong doan dugc nghiém hitu ti cta
PT (3.11) nén céc thuat toan 1, 2 noi trén khong
¢6 hiéu luc. Luac béy gi0 thudt todn 3 dugc van
dung, di n6 khong hé duoc wu tién.
V6imoi (a,b) e R, taco:
(B10) = ax+b-(2x* —x-3)=ax+b—~2-x
ax +Qab+1)x+b -2
ax+b++2—-x '
a’ =-2k
Ta tim cdp (a, b) thoa man {p* -2 =(b+3)k .
2ab+1=(a+1)k

hai nghiém (3; 1),

=27 +(a+)x+b+3=

32

2
a =1

Chon k:—%,tac() 206> -2)=-b-3 .
2QQab+1)=-a-1

a
Twr d6 suy ra dugc {b { PT (3.11) la dap

s6 cua cap (a, b) = (1, -1).

2) Phép bién d6i din ra PT (3.8) dugc hiéu
theo 1 trong 3 dau hiéu sau:

Dau hiéu 1. Ta thdy rang v6i moi x > 1, PT
(3.6) c6 nghiém y = 1 va \EL =1, do dé ta 4p

dung thuat todn #7i 56 Bezout vao vé phai PT (3.6).
Ddu hi¢u 2. Céc nhan tir (1 y), \/y cing
c6 mat trong PT (3.6), ta lién tudng

-y :(1—\/;)(1+\/;), dan dén tai tao \/;—l.
Dau  hiéu 3. 1) PT (3.6) c6 dang
Ax/F+B\/§=C voi A=1-y, B=-x+y+1
C=2-x.
> aAd+bB+C=a(l-y)+b(-x+y+1)+(2-x)
=—(b+Dx+(b-a)y+(2+a+b)
DoddaAd+bB+C=0, VxeR
<2-a-b=b-1=b-a=0
<a=b=-1.

2) PT (3.9) 1a dap s6 ciia cap (a,b) =(-1,-1).

3) PT ntra vo dinh

Véi y=L PT (3.6) tré thanh x=x<0x=0.
Nghia 1a PT (3.6) c¢6 nghiém (x, y) = (¢, 1), V£ >2.
Chuang t61 n6i PT (3.6) 1a PT ntra vo dinh. Mot
cach tong quét chiing toi dinh nghia nhu sau:

PT fix; y) = 0 duoc goi la PT nita vo dinh
néu ton tai x = x, (hay y = y,) sao cho khi thay
vao PT fix; y) = 0 dugc PT flxo; y) = 0 (hay PT
0x; vo) = 0) ¢6 vo s6 nghiém ddi véi y (ddi véi x).

Méi lién hé gitra thuat toan tri s6 Bezout va
PT ntra v6 dinh 1a méi lién hé hitu co.

Bai tap

Giai cac PT, HPT sau

1. 3Wx* =3x+3 =2x"—6x+7;
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V2P +x+1l=x"+x+2 15. 249y +(1-pW x+4y =3+(x+4y— 1)\/)/"‘
(x—3)«/3x+ =3x-7; 2+4y =(x+Dy1+4(1+x)
Q2x—\2x—1=5x-7, >

(" =D+ xy(y+2)
2(x—3)V2x-3 =5x—-12; 2 -

16. y +2y+2 22 +1
7-3x* =5x° —2x* —1;

(x—DV5x* =4 =2x;

4x(y+1) =x>+2y—5x+8

' {(xy+1)\/@+4—2x+(3y)1/xy+5

N 421 =X —Tx—8;
x X' =Tx-8; (+1y)? —2x+2 =2(x-+xy-1)
9. (x+1)/5x’ —4+8-10x=0 ,
3. Két luan

10. 4x* —11x+10= (5x—8)V3x-2; Trong bai bdo, ching ta toi da gidi thi¢u 3
o { (2x-y- \/2))—+_ 2x-2y-1-y \/T thl%é.t toan: “tri sb I%ezout”, “cat tuyét géc”,

NS kW N

@R

“dong dang tir thire” dé giai PT, BPT, HPT vo ty

(3x=y)y24x-10y+1=6x-5y ¢6 chura can thirc bang cach st dung biéu thic
[3x + 3\/; =23(x+) lién hop. Sau d6, chung t6i ing dung 3 thuat toan

2. ; d6 dé giai cac bai toan trong cac dé thi TSPH va

2 = —_ ’ . . A 4
2y—x"—3=2yx+y-3 cac bai toan do chung t6i dé xuat nhu l1a vi du

A \/37 207 ra cac nhan xét nhim 1am rd co sé toan hoc cia
+ = e eme e M, ;R . £ re sz
(x=y=4)y3x+y Xy loi giai, giai ma cac bi an bi che khuat boi cac

x y—1 cz',m thirc trong PT, BPlj, HRT. Ba tl‘luét toan “tri
sO Bezout”, “cat tuyét goc”, “dong dang tu
thuc” dua ra cach giai PT, BPT, HPT vo ty mot
cach trong sang, o rang, dé van dung.

minh hoa. Pac biét, trong cac vi du chung t6i dua
3. {(y+1)1/x+y+1+(x+y),/y+2 x+2y+1

14. y+1 X +2

2(x—3)V2x-3=8x-3y" -9
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THREE ALGORITHMS SOLVING IRRATIONAL EQUATIONS, IN-EQUATIONS
AND EQUATION SYSTEM BY SUBTRACTING AND ADDING INTEGRATED EXPRESSIONS

Summary

Equation, inequation and equation systems containing roots are those mathematical problems
grading students in university entrance exams. Subtracting and adding integrated expressions are
typical in these problems. This article proposes three algorithms to solve irrational equations,
inequations and equation systems by adding and substracting integrated expressions of “Bezout

9% ¢ b3

value”, “original secant”, “numerator similarity”.

Keywords: irrational equation, irrational inequations, irrational equation system, Bezout value,
original secant, numerator similarity.
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