Virng vang nén tang, Khai sang twong lai

UNG DUNG CUA PON PIEU TRONG GIAI PHUONG TRIiNH, HE PHUONG
TRINH, BAT PHUONG TRINH VA HE BAT PHUONG TRINH
1. Phuwong phap
Bién d6i phuong trinh ,bt phuong trinh d3 cho thanh dang f(x) = g(m),

f(x) > g(m),...Sau d6 1ap bang bién thién cua f(x) , dua vao bang bién thién nay s& tim duoc cac gia tri
ctia tham s thoa yéu cau ctia bai toan.

Duwea vao dinh nghia ham sé dong bién, ham sé nghich bién ta thdy
o Néu ham s y =f(x) lién tuc va ddng bién trén D thi :
fx)=f(y) ox=y Va f(x)>f(y) < x>y.
o Néu ham sé y =f(x) lién tuc va nghich bién trén D thi :
f(x)=f(y) = x=y Va f(x) >f(y) < x<y.

Tir @6 goi cho ching ta img dung vao cac bai toan chimg minh bat ding thirc va cac bai toan giai phuong
trinh, bat phuong trinh. Cu thé ta c6 cac tinh chét sau:

Tinh chit 1: Néu ham s6 y =f(x) lién tuc va luon dong bién (hodc ludn nghich bién) trén (a;b) thi s6
nghiém cua phuong trinh : f(x)=k (trén (a;b)) khong nhiéu hon mot va f(u)=f(v)=u=v
Yu,ve(a;b).

Tinh chit 2: Néu ham s6 y=f(x) lién tuc va luon dong bién (hodc luén nghich bién) ; ham sb y = g(x)
lién tuc va ludn nghich bién (hoic ludn dong bién) trén D thi s6 nghiém trén D ciia phuong trinh :
f(x)=g(x) khong nhiéu hon mot.

Tinh chit 3: Néu ham s6 y = f(x) lién tuc va luon ddng bién ( hodc ludn nghich bién) trén D thi
f(u)>f(v)<ou>v (u<v) vu,veD.

Tinh chét 4: Cho ham s y =f(x) lién tuc trén [a;b] va c6 dao ham trén khoang lién tuc (a;b). Néu
f(a)=f(b) thi phwong trinh f'(x)=0 c6 it nhat mot nghiém thudc khoang (a;b).

H¢ qud I1: Néu phuong trinh f(x) =0 ¢6 m nghiém thi phuong trinh f'(x)=0 c0 m -1 nghiém.

H¢ qud 2: Cho ham s6 y =£(x) c6 dao ham dén cap k lién tuc trén (a;b). Néu phuong trinh £*(x)=0 ¢6
dung m nghiém thi phuong trinh f&(x)=0 c¢6 nhiéu nhat 1a m+1 nghiém.

ChQ y: Sir dung tinh don diéu dé giai phwong trinh — bdt phirong trinh ta thwong di theo hai hwéng sau:
Huéng 1: Pua phuong trinh vé dang f(x) = f(x,), trong do y =£(t) la mot ham s lién tuc va luén dong
bién hoic ludn nghich bién trén tip dang xét.

Dé lam theo hudng nay, chiing ta cin nham trudc mot nghiém ctia phuong trinh va nhan dién dugc tinh
don di¢u cta ham so f.

o Dé nham nghiém, ta ¢ thé sir dung may tinh bo tai dé tim nghiém.
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Cu thé: Dé tim mot nghiém cua phuong trinh f(x)=0 ta thyc hién nhu sau

Bude 1: Nhap biéu thie f(x) (Dung phim ALPHA+ X)

Buére 2: Dung 1énh giai phuong trinh: SHIFT+CALC (SOLVE) nhap gia tri ciia X (nhap gi tri bat ki) =.
o Dé nhan dién dugce tinh don diéu cua ham sb f, chung ta can chu y

*Tong hai ham sé dong bién 12 mot ham sé ddng bién

* Ham s d6i ciia mot ham sb déng bién 12 mot ham s nghich bién.

* Néu ham s6 y =f(x) ddng bién thi y =9/f(x) 1a ham s6 dong bién.

* Néu ham s y =f(x) dong bién va nhan gia tri duong thi ham sd y = % 12 mot ham nghich bién.
X

Huwéng 2: Bién doi phuong trinh vé dang: f(u) =f(v), trong d6 u,v 1a cac ham theo x.

Lam theo hudng ta thuong ap dung khi gép phuong trinh chira hai phép toan nguoc nhau.

Chuy1:

Ky hiéu K la m§t doan,mdt khoang hodc mot nira khoang.

«Néu f(x)lién tuc trén doan [a;b|Vva f(a).f(b)<0 thi phuong trinh f(x)=0 c0 it nhét mot nghiém
ce (a;b) .

Néu f(x)lién tuc va don diéu trén K thi phuong trinh f(x)=0c6 khéng qua mdt nghiém trén K.
Chay 2:

Néu £(x) lién tyc va ting trén K, g(x) lién tuc va gidm (hodc 1a ham hang) trén K thi phuong trinh
f(x) =g(x) co khong qua mot nghiém trén K.

« Néu phuong trinh f'(x)=0 c0 nnghi¢m trén khoang (a;b)thi phuong trinh f(x)=0 c6 khong qua n+1
nghiém trén khoang (a;b).

e Tong ctia 2 ham ting trén K 1a mot ham ting trén K, tong cua 2 ham giam trén K 13 mot ham giam
trén K.

e Néu f(x) laham tang trén K thi af(x)tang trén K néu a>0va af(x) giam trén K néu a<o.

Vidu: Giai phuong trinh:

L 4 +x—(x+1)V2x+1=0 2. Pxr2+Pxr1 =22 +1 4322

3. Bx+1-J6-x+3x%*-14x-8=0 4, 3x+3-5-2x —x% +3x% +10x - 26 =0
Loi giai.

1. Didu kién: xz—%.

Phuong trinh da cho twong duong véi: (2x)3 +2x= (\/2x + 1)3 +2x+1 (¥)
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Xétham so: f(t)=t>+t trén R.

Taco: £'(t)=3t>+1>0, Vte R, suyra f(t) dong bién trén R

>0
Do d6 (*) <:>2x=x/2x+1<:>{x :x=1+£

4x% =2x+1 4

2. Nhan xét dic diém cac biéu thire dudi dau cin ta thdy & mdi vé biéu thire dudi dau cin hon kém nhau
1. Do d6 néu ta dat dat u=3x+1, v= J2x2 thi phuong trinh da cho tr¢ thanh:

%u3+1+u=%vg+l+V¢$ﬂu)=ﬂV)
t2

Trong do f(t) =Yt +1+t, CO: £/(t) = -

+1>0nén f(t) 1a ham dong bién.
3 (t3 + 1)2

Do d6: f(u)=f(v) @ u=v < 2x> =x+1<:>x=1,x=—%

Vay phuong trinh c¢6 hai nghiém: x=1,x = —% .

1
A 3x+1=0 >—=
3. Diéu kién: X R 3=>Xe€ —1;6
6-x>0 3
x<6

D& thiy x = —é hoic x =6 khong Ia nghiém phuong trinh.

Cach 1: Xét ham s6: f(x)=3x+1-6-x+3x* ~14x—8 lién tuc trén khoang (—%;6).

. 1 3 1 1
Taco:f'(x)== + +6x-14, xe| —=;6
() 2[\/3x+1 \/6—x} E 3 j
oxe[—%p?}: 3X+1—¢6—X<2J§—1H;,

3x2—14x—83—3:>f(x)<0,vXe[—1;zj.
33
7 ; A . & ~ |7 N
. xe|:§;6}f (x)>0 :f(x)dong bién trén {5;6j va £(5)=0.

Do do trén {%;6} phuong trinh f(x)=0 c6 ding 1 nghiém x=5.

Vay phuong trinh c6 nghiém duy nhét x=5.

Céch 2: Phuong trinh : 3x+1 -6 —x +3x> —14x -8 =0
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<:>(xf3x+1—4)+(1—\/6Tx)+3x2—14x—5=0

3(X—5) + X—5

«,/3x+1+4 x/6—x+1

<:>(X_5)[\/3le+4+\/6—1x +1+3X+1]:O )

< +(x=5)(3x+1)=0

Vi 3 + 1 +3x+1>0, xe[—1;6J nén phuong trinh
x+1+4 J6-x+1 3

(*)<:>x—5=0<:>x=5.

Vay phuong trinh cho ¢6 nghiém duy nhat x=5.

4. Pidukién: —1<x< g .

D@ thdy, x=-1 hodc x =§ khong la nghiém phuong trinh.

Phuong trinh cho viét lai: (V3x+3 -3)(V5-2x~1) - (x-2)(x* ~x~12) =0

3(x-2)  2(x-2)

= +
\/3X+3 +3 A5-2x+1

<:>(X—2)|: 3 + 2 —x2+x+12}:0
P3x+3+3 5-2x+1

- (x=2)(x* -x-12) =0

Xét ham sd f(x)z—x2 +x+12, voi xe(—l;gj.

e s () 1
Taco: f'(x)=-2x+1va f'(x)=0<x ,

min f=f{§j>0,dod() 3 + 2 —x2+x+12>0,m()ixe[—1;§]
5 2 3x+3+43 5-2x+1 2

xe|l —1;,—
2

Vay, phuong trinh cho ¢6 nghiém duy nhit x=2.
2. Bai tap

Bai 1: Giai phuong trinh: 2(x— 2)(%/x 154 242x— 5) —3x-1

Loi giai.

Pidu kién xéc dinh: x z% .

3x—-1
2x—4
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o Ix+5 +2«/2x—5—§)x_1
X

3x-1
2x—4

Dit f(x)=3x+5+2y2x -5 — voi X thudc |:g;—ooj

1 2 + 10 >0VdiVx>§

3(x+5)° Vs (2x-4)°

Taco: f'(x)=

= ham sb f(x)ddng bién trén B;_OOJ — phuong trinh f(x)=0 ¢6 tdi da mot nghiém

Va £(3)=0 (2). Tir (1) va (2) suy ra phuong trinh di cho c6 nghiém duy nhat x=3.

Bai 2 : Giai phuong trinh: 3+ sinx —y2—sinx =1

Loi gidi.
Tap xac dinh D=R

Dit t=sinx , diéu kién |f<1
Khi @6 phuong trinh ¢6 dang : Brt-L2-t=1=B+t=1+2-t (*)
D@ thay: + Ham s f(t)=+/3+t 1a ham dong bién trén D= [-1:1]

+Ham s6 g(t)=1++2—t 1a ham nghich bién trén D= [-1:1]

Tur () suy ra: f(t)=g(t) néu c6 nghiém thi nghiém do 1a duy nhat

Ta thiy t=1 la thoa phuong trinh (*), do do: sinx=1<x= g +k2n

2y3+y+2xx/1—x=3x/1—x
~f2y2 +1+y=4+x+4

Bai 3 : Giai h¢ phuong trinh: {

Loi giai.

Diéu kién: —“4<x<LyeR.

Ta c6 phuong trinh dau twong duong 2y° +y =21-x —2xy/T-x +1—-x
<2y° +y=2(1-x)W1-x +1-x
Xét ham s f(t)=2t> +t,ta cd f'(t)=6t> +1>0,Vte R = f(t) dong bién trén R .

\ >0
Vay phuong trinh dau @f(y):f(dl—x)@y:xil—x @{yz )
y =1-x

Thé vao phuong trinh tht hai ta dugc V3—2x +1-x =4+x+4 (*)

Xét ham s6 g(x) =3-2x +1-x —/x+4, lién tuc trén [-4;1],
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; 1 1 1 1z
Taco g'(x)=- - - <0 Vx e(—4;1) = g(x) nghich bién trén
g0 J3-2x 2J1-x 2x+4 )=8 8

doan [—4;1}.
Lai c6 g(-3)=4 nén x=-31a nghiém duy nhit cua phuong trinh (¥).
Voi x=-3suy ra y=2.

Véy hé c6 nghiém duy nhat (xy)=(-3;2)

Bai 4: Giai hé phuong trinh:
X3 —3x2 —9x+22=y% +3y? -9 2
. =y’ +3y” -9y , (4 +1)x+(y-3)B-2y =0 (1)
X ry?oxry =2 w6 +y?+23-ax =7 (2)
Loi giai.

Truede hét, ddy la bdi todn co ban va cé nhiéu cach gidi (15 cach gidi ). Trong khudn khé iing dung
dao ham, tdc gia gidi thiéu dén ban doc 3 cdach giai don gidn nhat.

x> =3x% —9x+22=y> +3y* -9y
1. Cach 1: Hé phuong trinh cho viét lai: 12 1)?
et

Dat u=x—1,V=y+l
2 2

3 3 2 45 _ 3_§ 2_@
Hé da cho thanh |% 2% 5 W=V =5 (V1) = o(v)

w+v? =1

Xét ham f(t)=t3—§t2—£t voi |t <1
2 4

Taco f'(t)=3t2—3t—%<0 vOi moi te(-1;1)

e e B T N 2 Vs

=1 =0
v=0 3 1 L lv=-1 1 3
V s =l =<, = V’ y =| <, =
o {u=1:>( y) (2 2} o {u=0 =) (2 2]
o . 3 1 1 3
= Hé da cho conghiémla (x;y)=| =;—= [;| =;—= |.
¢ da cho co nghiém 1a (x;y) (2 2) (2 2)

Céch 2:

Taco: x* —3x2 —9x+22=y% +3y> ~9y & (x—1)’ ~12x+23=(y+1)’ ~ 12y
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o (x=1—12(x=1)=(y+1)’ —12(y +1) (1)
2 2

2092 iy tofxl 1y .1
X" +y x+y—2c>(x 2j +(y+2J 9 (2)

2

1 1
-=] <1 |q<x—- -
(X 2] 1<x 2S1

2 1

1 -1<y+=<1 |-
(y+2J <1 2

Tu (2) nhan thiy

Tur (1), X6t f£(t)=t>—12tVi te(-2;,2)=f'(t)=3t"-12<0,Vte(-2;2)

(Vix-1y+1e(-2;2)) nén <x=y+2. Thay x=y+2 vao (2) taduoc:

(v +2)2 +y? —(y+2)+y =%<::>4y2 +8y+3=0

= ——E'x—1 hodc ——l'x—E

yZTpx Ty ARy ETXES

~ . 3 1 1 3
Hé da cho co nghiém 1a (x;v)=| =;—= |;| =;—=|.
. ghiém 1a (x;y) (2 2](2 J
Céch 3:

(x-1)° —12(x=1)=(y +1)’ ~12(y +1)
Ta c6 h¢ da cho tuong duong voi: 12 1P
(x——j +(y+5j =1

a’-12a=b>-12b
Dét a:x—l,b:y+1 tadu(_)c hé 1 2 1 2
(a+—j +[b——) =1

)
IN

PN IR N e}

1 <~
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2
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Xét ham sd f(t) —t>—12t, ta co f(t) 1a ham lién tyc trén R Va f'(t)= ?,(t2 —4) <0, voi t? SZ . Nén tur

a®-12a=b>-12b tacd a=b.

a=b
Do d6, h¢ da cho < 1) 1) oa=b=tt.
[a+—] +(a__j _ 2
2
. o 3 1 1 3
Va hiém cua hé da cho la: (x;y)=|=;—=|, | =;—=|.
ay nghiém ctia h¢ da cho 1a: (x;y) (2 2} [2 2)
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2. Didu kién: x<2,y<2,
4 2

Céach 1: (4x2 +1)x+(y-3){5-2y =0 <:>(4x2 +1)2x+2(y-3)5-2y =0
<:>(4x2 +1)2X=(5—2y+1)af5—2y ¢ dang £(2x)=f(|5-2y]

Xétham s6 £(t) =t(¢+1) lién tuc trén & . D& théy f(t)=3t>+1>0,vt< R.

3
Do do6 f(2x)=f( 5—2y)<:>2X=x] -2y & _i 2
—4x

2
2
Khi d6 (2) viét lai 4x* + [5 _;X J +243-4x=7(3).

Vi x=0,x :Z khong la nghiém ciia (3).

2
a2
Xét ham s6 : g(x)=4x" +[5 24X ] +243—4x -7 lién tuc trén khodng (O;%].

4
3—4x

Taco g'(x)=4x(4x2 —3)— <0,Vx E(O;Zj:g(x) nghich

bién trén khoang (O;%j va g[%}zO:@) c6 nghiém duy nhét x=%:>y=2.
ChG ¥ 1: Ta c6 thé dit : u=2x:>uSé,v=,f5—2y,v20:>y=5_Vz
) 2 2

2
Phuong trinh (1)= (u2 + 1)% _venl

v=0 @(u—v)(u2+uv+v2+1)=0

c>u=v:>2x=,f5—2y Vi 2 +uv+vi+1>0,vu,veR.

2

vol t>0

Chuy2: Dat:ﬂ/5—2y=t@y=

t2+1

te8xC +2x =t +t

Khi d6 (1)=(4x* +1)x =

<:>(2x—t)(4x2+2xt+t2+1):0:t:2x:te[0;g}

2
5-t°
(2) tré thanh t2+¥+2\/3—2 =7 o t*—6t? +83-2t -3=0 (%)
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Vi t=0 hodc t =§ khong la nghi¢m phuong trinh ()
Xét ham: f(t)=t* —6t> +8y3 -2t -3 lién tyc trén khoang (O;%J

8

V3 -2t

duynhét t:1:>x:%,y:2.

Taco: f'(t)=4t> —12t- <0,Vte (0;%] Va £(1)=0 nén trong khoang (o;gj Va f(t)=0co nghiém

Céch 2:bat u=2x,v=,5-2y Tu (1):(u2+1)u—(v2+1)v=0:>u=v

2x=af5—2y
2 +y* +23-4x=7(2)

Ta co hé:

Véi t=y-1,w=+y3-4x=+3-2u

u=+3-2t20 [u?=3-2t 1
={t? =3-2w ={t?=3-2w su=t=w=1= X:E
w=+3-2u>0 |w?=3-2u y=2
p . A 1A 3 5
Cach 3: Dicukién: x<=,y<=
4 2
\/2 5 \/2 5 nggg
(1) 43 +x= Y Y oox=\2-5y = +
2 _5-4x
2

2
2
(2)<:>4x2+[5_;x ] +2(3-4x =7 = 16x* ~257 +83-4x -3 =0 < 16x* 25" +5+8(3-4x-1)=0

2 2 16(1-2x) _ 2 16 _
@(4X —1)(4X —5)+m—0 C)(ZX—l) (2X+1)(4X _5)_ﬁ =0 (3)

3 16 1
OSXS23(2X+1)(4X2—5)<0:}(2X+1)(4X2—5)—m<0 3):X=E:y—2

PBx—1+4(2x+1) =y -1+3y

Bai 5: Giai hé¢ phuong trinh:
1a1 he phuong trin {(x+y)(2x—}’)+4=—6x_3y

Loi giai.
A A 1
Diéu kién: ng,yzl

Phuong trinh thir hai trong duong voi: —y +(x+3)y +2x* +6x+4=0,A=(3x+ 5)2
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Nén c6 y+x+1=0 (v nghiém vi xz%,yznhoac 2x—y+4=0

Véi 2x—-y+4=0<y=2x+4 thay vao phuong trinh dau, nén co:
VBx—1+4(2x+1) =\2x+3 +3(2x+4) ©2(3x 1) +B3x—1=2(2x+3) +/2x+3(*)
Xét ham sb f(t)=2t% +t véi t=0 taco f'(t)=4t+1>0,vt=0

Do d6 f(t) dong bién trén [0;+00).

Khi d6 (¥) = 3x—1=v2x+3 & x=4=y=12

Vay, h¢ phuong trinh cho c6 nghiém (x,y)=(4;12)

x3(4y2 +1)+2(x2 +1)\/;:6

x2y(2+2«’4y2 +1) =x+Vx?+1

Bai 6: Giai hé phuong trinh:

Loi gidi.
Diéu kién: x>0.

Nhan thay, x=0 khong 1a nghiém ctia h¢ phuong trinh.

Xét x>0. Tu phuong trinh tht hai ta c6 2y+2y«,4y2 =111 (*)
X X\ x
2
Xét ham so f(t):t+t t? +1 v&i Vte R, tacod f'(t):1+xlt2+1+ >0, véi Vte R nén ham so
2
t°+1

dong bién trén véi R.

Khi d6 phuong trinh (*) c>f(2y)=f(1J<:>2y=1

x X
Thay 2y = 1 vao phuong trinh dau, ta duoc: x> +x+ z(x2 + 1)\/; -6
X

Vé trai ctia phuong trinh 1a ham dong bién trén (0;+0) nén c6 nghiém duy nhit x=1 va hé phuong trinh

c6 nghi¢m (1;%}.

s cri 1A . 2x—2y+a/2x+y+2xy+1:1
Bai 7: Giai hé phuong trinh:
Py +1=8x° -2y -1,x>0

Loi giai.

2x—2y+a/2x+y+2xy+1=1 1)
Py +1=8x-2y-1 ()
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(1) (2x+1)-2(y+1)+J[2x+1)(y +1) =0

2x+1>0

Diéu kién: (2x+1)(y +1)20, ma x>0:>{y+120

Khi d6: (1) < (V2x+1-\y+1)(\2x+1+2{y+1)=0

& (Va1 -y +1)(Vaxe T+2fy +1) =0 e y =2x

Thay vao (2): Jex+1=8x% —4x-1 < (6x+1)+6x+1 =(2><)3 +2x (3)
Ham s6 f(t)=t>+t, VteR taco: f(t)=3t2+1>0 Vte R nén dong bién trén f(t) vte R, do do (3)

<:>\3/6x+1=2x <:>4x3—3x=%

Nhan thiy x >1 khong 1a nghiém cta phuong trinh

N | =
a
N

Xét 0<x<1: Dat x=cosa vOi 03a<g = cos3a =

Do Ogasg :>a=g. Vay hé c6 nghiém (cosgﬂcosgj

3x2 +2x-1<0

Bai 8 : Giai hé batphuong trinh:
x> =3x+1>0

Loi giai.

3x2+2x—1<0<:>—1<x<%.

Xétham sd f(x)=x>-3x+1 véi —1<x<%

el afu 1
Taco: £'(x)=3(x 1)(x+1)<O,Vxe[ 1,3}

= f(x) giam trén khoang —1;1 va f(x)> f(l) -1 .0,vxe (—1,1) .
3 3) 27 3

Vay, h¢ phuong trinh cho ¢6 nghiém xe (—1,%) :

2x+1=y3+y2+y

Bai 9 : Giai hé phuong trinh sau: {2y +1=2% +z°

22+1=x>+x% +x

+z (%)

Loi giai.
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1
x=2(y 4y’ +y=1)

2

Viét lai hé phuong trinh di cho dudi dang: y==(z>+2z> +z-1)

(x3+x2+x 1)

NI»—\ N|»—x

Xét ham sb f(t)=%(t3+t2+t—1), Vte R

Ta co: f’(t):%(3t2+2t+l)— [(J’t f) +§}>0 Vte R

x = f(y)
Vay ham sb f(t) dong bién trén R .Ta viét lai hé phuong trinh nhu sau: y =1{(2)

z =1£(x)
Khong giam tong quat, gia sir: x = min{x,y,z} .
Khi d6: x<y=f(x)<f(y)=>z<x=f(z)<f(x)=>y<z.

Hay x<y<z<x =x=y=z

. , . =-1
V61 x=y =z, xét phuong trinh: xe’+x2—x—1:0<:>(x+1)2(x—1):0c:>[X ,
X =

Vay hé phuong trinh da cho ¢6 hai nghi¢m: S, ={-1,-1,-1}, S, ={1;1;1}

X2+3X+2=§—J5y—1
y

Bai 10: Giai hé phuong trinh sau: {y* +3y +2= 5_ J5z-1
z

22+32+2=§—\/5x—1

X

Loi gidi.
A 1
Diéu kién: x,y,z> =
Xét cac ham sd f(t)=t2 +3t+2,g(t)=%—\/5t—1 .

Khi d6 ta ¢6 £(t)=2t+3>0,g'(t) =~ - - 55
t t—

<0,Vt> 1
5
Ma £(t),g(t) la cac ham s lién tuc trén Eﬁ ooj suy ra f(t) dong bién trén |:é;+ ooj va g(t) nghich
gooa |1
bién trén [g;+ ooj.

Khoéng mat tinh tong quét ta gia sir x = min{x,y,z} .
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Néu x<y:g(x)>g(y):>f(z)>f(x):z>x:g(z)<g(x):>f(y)<f(z) suy ra
y<z=g(y)>g(z)=f(x)>f(y)=x>y,Vv0livi x<y.
Do vdy x =y, twong tu li ludn nhu trén ta dugc x=z suy ra x=y=z. Thay tré lai h¢ ta dugc

W +3x 4220 Jox—1 2 +3x+2-2 4 JBx—1=0 (1).
X

X

bat h(x):x2 +3x+2—§+x/5x—1, xe{%ﬁooj.

X
Ta thiy ham s6 dong bién trén E ;+ ooj va h(1)=0=x=1 la nghi¢m duy nhit cta phuong trinh (1).

Vay nghiém cua h¢ phuong trinh da cho la x=y=z=1.

Trang | 13



Virng vang nén tang, Khai sang twong lai

- [ ]
HOC247 -
Viitng vang nén téng, Khai sdng tuong lai

Website HOC247 cung cip mot mdi truong hoc trwe tuyén sinh dong, nhiéu tién ich thong minh, noi
dung bai giang dugc bién soan cong phu va giang day bdi nhitng gido vién nhiéu nim kinh nghiém, giéi
vé kién thirc chuyén mén 14n ky ning sw pham dén tir cic truong Pai hoc va cac trudng chuyén danh
tiéng.

I. Luyén Thi Online

Hoc moi lic, moi noi, moi thiét bi — Tiét kiém 90%

- Luyén thi DPH, THPT QG: Ddi ngli GV Giéi, Kinh nghi¢m tir cic Truong DH va THPT danh tiéng
xay dung cac khoa luyén thi THPTQG céc mon: Toan, Ngit Van, Tiéng Anh, Vat Ly, Héa Hoc va
Sinh Hoc.

- Luyén thi vio 16p 10 chuyén Todn: On thi HSG 16p 9 va luyén thi vao 16p 10 chuyén Toan cic
truong PTNK, Chuyén HCM (LHP-TDN-NTH-GD), Chuyén Phan Béi Chau Nghé An va céc trudng
Chuyén khac cung TS.Tran Nam Diing, TS. Pham Sy Nam, TS. Trinh Thanh Déo va Thay Nguyen Dirc
Tén.

I1. Khoa Hoc Nang Cao va HSG

Hoc Todn Online cung Chuyén Gia

- Toan Nang Cao THCS: Cung cip chuong trinh Todn Nang Cao, Toan Chuyén danh cho cac em HS
THCS 16p 6, 7, 8, 9 yéu thich mon Toan phat trién tu duy, nang cao thanh tich hoc tap ¢ truong va dat
diém t6t & cac ky thi HSG.

- Boi duéng HSG Toan: Boi dudng 5 phan mon Pai S6, S6 Hoc, Giai Tich, Hinh Hoc va Té Hop
danh cho hoc sinh cac khéi 16p 10, 11, 12. Poi ngi Giang Vién giau kinh nghiém: TS. L& B4 Khanh
Trinh, TS. Tran Nam Diing, TS. Pham S§ Nam, TS. Luwu Bd Thang, Thay Lé Phiic Lit, Thay V6 Quoc
Bd Can cung d6i HLV dat thanh tich cao HSG Quéc Gia.

I1l.  Kénh hoc tip mién phi

HOC247 NET céng déng hoc tdp mién phi

HOC247 TV kénh Video bai gidng mién phi

- HOC?247 NET: Website hoc mién phi céac bai hoc theo chwong trinh SGK tir 16p 1 déll 16p 12 tat ca
cac mon hoc vadi ndi dung bai giang ‘chi tiét, stra bai tap SGK, luyén tap trac nghiém meén phi, kho tu
li¢u tham khao phong phu va cong dong hoi dap so61 dong nhat.

- HOC247 TV: Kénh Youtube cung cip cac Video bai giang, chuyén dé, 6n tip, sira bai tap, sira dé thi
mien phi tr 16p 1 den 16p 12 tat ca cdc mon Todn- Ly - Hoa, Sinh- St - Dia, Ngir Vén, Tin Hoc va
Tiéng Anh.
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