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Chuwong 1: CAC PHUONG PHAP GIAI PHUONG TRINH VO TY

1.1. St dung phwong trinh hé qua va phwong trinh twong dwong
1.1.1 Phwong phap nang lén luy thira

Pay la phuong phap quan trong, trong nhiéu bai toan ta phai thyc hién viéc
nang 1én luy thira sau d6 méi co thé ap dung cac phuong phap khac, va sau khi thuc
hién viéc bién ddi dé dua vé phuong trinh vo ti co ban thi ta lai phai thuc hién phuong
phap nay dé hoan tit dugc viéc giai phuong trinh. Nhiéu ban cho ring diy 1a diéu "tam
thuong" va khong chid ¥ rén luyén ki nang, dan dén viéc khi thuc nghiém giai todn lai
mac phai sai 1am hét sirc ddng tiéc va... ngd ngan!
a) Ap dung céc dinh li vé bién ddi twong dwong dé giai phwong trinh co ban:
Pinh i 1: 24/ (x) = g(») & f(x) = "' (x)
Luru ¥: Trong diéu kién dé phirong trinh ¢ nghia khéng can dat diéu kién dé biéu thirc

trong can la f{x) > 0, vi day la can bac le.

Vi du: Giai phuong trinh: 3/2x’ +6x> +6x+3 =x+1 (1)

Trén thyc té khi giai todn ngudi méi 1am quen voi phuong trinh vé ti hay c¢6 théi quen
rat mdy méc 1a ctr nhin ¢ du c¢6 cin 1a dat diéu kién cho biéu thire dudi can khong 4m
khong can biét d6 1a can bac chin hay 1é! Piéu nay 1a sai vé ban chat, da 1am thu hep
diéu kién (mAt han truong hop biéu thirc dudi cin nhod hon 0) ddy 1a chua ké dén viéc
giai diéu kién nay déi khi rat khé khin (nhu & vi du trén).

LG:

Lap phuong 2 vé cua phuong trinh: (1) & 2x% +6x* + 6x+3=(x+1)’

Khai trién, chuyén vé rit gon duoc pt twong dwong: x° +3x> +3x+2=0

Nham dugc nghiém x = -2 phén tich thanh tich (st dung luoc dd Hoocne hodc pp phan
tich da thirc thanh nhan t):

= (x+2)(x2 +x+1) =0

Nhu vay x = - 2 1a nghiém duy nhét ciia phuong trinh (16 rang néu dit diéu kién biéu

thirc dudi can khong Am s& 1am mat nghiém nay).
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Dinh 1i 2: 2 f(x) =24/g(x) & f(x)=g(x)

Vi du: Giai phuong trinh: 227 +1=33x -1 (¥)

LG: (*) o2 +1=3x -1 x*-2=0 x=+2

f(x)=g"*x)

Pinh Ii 3: % =
mmh i 3: %/ f(x g(x)(:»{g(x)zo

Luu y: khong can dat diéu kién fix) 20, vi fix) = g2k(x) da bao ham ca diéu kién cfy.
Vi du: Giai phuong trinh: v/8x* —6x+1—4x+1=0 (3)
2 _
8> —6x+1=(4x—1p |oF ~2x=0 I
= 1 & x=—
4x—-120 x> — 4

4

Pinhlid: %70 =g {f(x) = g(x)

f(x)=20

LG: (3) @{

Luru ¥: Do vai tro cia f(x) va g(x) trong phirong trinh la nhw nhau (tiec 1 thay déi vi tri
cho nhau thi phwrong trinh khéng thay déi (hay dwoc phwong trinh twong dwong)) do dé
diéu kién f(x) > 0 ta cé thé thay bang diéu kién g(x) = 0. Chinh vi vdy trong qud trinh

giai todn ta sé lva chon biéu thirc duwoi can nao don gian hon dé dat diéu kién.

Vi du: Giai phuong trinh: v x* +2x+4 =v2—-x (4)
x=-1
x=—2(:>{
x<2

x=-1

X +2x+4=2—x {
=
x=-2

LG: (4){2_x>0

b) Cac dang phwong trinh khac:

- V61 phuong trinh dang : JA+JB=JC+D, ta thudng binh phuong hai vé (tuy
nhién diéu nay doi khi van s& gip khé khin).

- V6i phuong trinh dang: JA+IB=3C ,ta thuong thuc hién 1ap phuong hai vé caa
phuong trinh dua vé dang: A+ B+ 3M(Q/Z+ Q/E) = (C va ta st dung phép
thé: /A + /B = 3/C  duoc phuong trinh : A+ B +33A.B.C =C . Viéc thé
YA +3B =3/C chicho ta phuong trinh hé qud, do dé vi¢c thir lai nghi€ém vao phuong

trinh xuét phat 13 can thiét dé loai nghiém ngoai lai.
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Vi du 1: Giai phuong trinh: vVx+1+vx+10 =Vx+2 +vx+5 (1)
LG: Bk: x>-1

Binh phuong 2 vé va rit gon ta dugc pt tuong duong
2+\/(x+1)(x+10) =\/(x+2)(x+5)

& 2402 +11x+10 = x> +7x+10

Binh phurong 2 vé va rit gon mot 1an nira

S +1x+10=-1—x

Day la pt co ban dang 3, giai pt nay ta dugc nghiém x = -1

Vi du 2: Giai phuong trinh: Jx+1+Ix+2+Jx+3=0 (2)

LG: Q) & Ux+1+dx+2==Yx+3

Lap phuong 2 vé ta dugc pt twong duong

24243+ D +2) (Y +1+Vx+2) =0

Str dung phép thé Jx+1+x+2 =—x+3 ta dugc phuong trinh hé qua, tic la:

= x+2=3(x+D)(x+2)(x+3)
Lap phuong 2 vé giai phuong trinh nay ta dugc nghiém x = - 2
Thir lai, thay x = - 2 vio phuong trinh (1) thay thod mén

Vay x = -2 1a nghiém cua phuong trinh.

Vi du 3: Gidi phuong trinh: Vx+3+~/3x+1=2Jx +/2x+2 (3)

Phan tich: Néu ta binh phwong 2 vé khong am ciia phwong trinh ta dwoc:

T+ J(x+3)(3x+1) = x+2,/x(2x +1)

Viéc gidi phwong trinh nay sé gdy cho ta déi chiit khé khan! Van dé nam ¢ ché "khu viee"

bén ngoai can co chira an x, néu dem binh phwong lén thi chdc chan sé rat phirc tap. Vay
lam thé nao deé binh phwong ma triét tiéu het x bén ngoai dau can?!
Tiep tuc quan sdt phwong trinh ta nhan ra mot diéu rat "may man" ¢ cdc biéu thirc duoi

ddu can @6 la (x+3)+(2%x) = (3x+1)+(2x+2) tikc la néu dia \x+3 va 2Jx vé cing mor

ve con \3x+1 va \2x+2 vé cung mot ve, sau do binh phuwong lén thi chac chan an x ¢

phan bén ngoai dau can sé bj triét tiéu! Tu nhdn xét do ta co loi giai sau:

Alnre.ireatles Cgrad.com 4 Toat edt nlo...



www.VNMATH.com
Le Misd A - Todn 43B P&xm«g hinb-Bat M«m«g hink vé 1y

LG: bPk: x>0.

3y Bx+1-2x+2 =dx —/x+3

Binh phuong hai vé va thyc hién rat gon:

= V627 +8x+2 =v4x7 +12x (*) & x =1

Chd y rang (*) chi 1 phuong trinh hé qua, do d6 can phai thir lai nghiém & phuong
trinh xuét phat.

Thtr lai x=1 (t/m)

Vi du 4: Giai phuong trinh: 1/ +\/x+ =X’ —x+1++x+3

LG:DPk: x=>-1

Ciing nhu vi duy trén, viéc binh phuong 1én c6 vé khong kha thi, nhung ta lai nhan thay

mot dieu may man khac dé la:

3
al +31.\/x+3 =vVxt—x+1~/x+1
X+

I N A, A s N
va Vx+3 vé mot vé, con vx+1 va Vx*—x+1

Di€u nay c6 nghia la néu chuyén 3
X+

vé mot vé thi khi binh phuong hai vé cta phuong trinh ta s& khir dugce hoan toan diu

can v&i chi mot 1an binh phuong! Tur d6 ta c6 101 giai nhu sau :

2)e —Vx+3 =V —x+1-x+1
Binh phuong hai vé:
3 x=1-+/3
:>x+1=x2—x—1(:)x2—2x—2=0(:) V3
X+3 x:1+\/§

Thirlai :x=1-+/3,x=1++/3 1 nghiém
Qua VD3 va VD4 ta c6 nhan xét sau:

Néu pt de_mg:\/f(x) +\/g(x) :\/h +\/k t/m: f (x)+h(x)=g(x)+k(x) hodc
£ (x).h(x)=k(x).g(x), thi bién ddi pt vé dang: | f(x)—\/h(x) = Jk(x)—/g(x)
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sau d6 binh phuong hai vé ctua phuong trinh dwgc phuong trinh hé qua, giai phuong
trinh hé qua nay va thtr lai nghiém & phuong trinh xuét phat.

Luu y: Mot sai 1dm ma ngudi 1am hay mic phai d6 1a khoéng dé y viéc binh phuwong sau
khi chuyén vé chi 12 bién d6i hé qua, do d6 khong chi ¥ thir lai nghiém, va trong nhiéu
truong hop dan dén viéc bi thira nghiém! V&i phuong trinh loai nay, budc thir lai 1a rat
quan trong!

Bai tdp dé nghi:

Giai cac phuong trinh sau:

1. VX +2x +4/2x—1=~/3x" +4x+1 4. \/x+\/x+ll+\/x—\/x+1 =4
2. V3x+1-+vx+4=1 5. 12—-x+N14+x=2
3. V1—x =6 -x —-5-2x 6. Yx—-1+3Yx-2=32x-3

1.1.2 Phwong phap sit dung lwgng lién hop
Viéc nhan mot lugng lién hop vao biéu thirc tuong g véi muc dich c6 thé xur If duoc

moi lién hé gitra cac bi€u thuc dudi dau can dan dén vi¢c gidi phuong trinh trd 1én dé

dang hon.
Mot s cong thirc can nhé vé biéu thuc lién hop:
Biéu thuc Biéu thtrc lién hop Tich
JA+B JAF/B A-B
Ja-iB Jaz -YaB+iB A+B
N Y% +3aB +B? A-B

Luu y: 1) Khi nhan vao biéu thuec lién hop, tiec la ta da thuc hién viéc nhan vao 2 Vvé clia
phuwong trinh véi ciing 1 biéu thire, do dé can kiém tra tinh khdc 0 cia biéu thirc lién
hop. Néu ton tai x (gid tri ciia an) dé biéu thirc dy bang 0 thi can thir lai gid tri dy vao
phirong trinh, dé tranh viéc mdt nghiém hodc thira nghiém ciia phwong trinh xudt phit,
sau do ta sé xét truong hop khdc 0.

2) Thwong dw dodn nghiém sau d6 siv dung lieong lién hop phi hop dé lam xudt hién

nhan tir chung.
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3) Can dé y khi nhan lién hop, dwa vé phwong trinh tich hai nhan tir thi rdt c6 thé nhan
tir "phirc tap" sé vé nghiém. Do dé khi trude khi "lao vao" gidi phdn phirc tap nay ta
can thir chimg minh xem né cé vé nghiém khong.

Vi du 1: Giai phuong trinh: (Vx—1+1)(vx—1+3x-10)=x-2 (1)

Phan tich: Quan sat VP cua phuong trinh, va nhan tir Jx=1+1 & VT ¢6 mdi lién hé gi
v6i nhau?! (x - 1) - 1 = x - 2 (s6 1 rat "loi hai" boi 1=1>=+/1), do d6 ta m&i nghi dén
chuyén nhan vx—1+1 voi biéu thitc lién hop cita né dé xudt hién (Vx—1) ~1* =x-2.
Tuy nhién can chi ¥, khi nhan véi biéu thuc lién hop 12 v/x—1—-1 thi ta can xét tinh
bang 0 ctia biéu thirc nay! Tir d6 ta c6 10 giai:

LG: bk: x>1

+) Néu Vx—1-1=0e x=2 thé x = 2 vao (1) ta dugc 2.(-3) = 0 (vd 1y) = x = 2 khong
phai la nghiém cua (1)

+) Xét x#2 tic 1a v/x—1-1%0 khi d6:

(1) & (Va-1-1)(Va—1+1)(Vx=1+3x-10) = (Vx-1-1)(x-2)

& (x-2)(Va-1+3x-10) = (Vx-1-1)(x-2)

& (x—2)(3x-9)=0

S x=3(do x#2)
Luu y: Rat nhiéu ban mac sai 1am khi khong ludng trudc kha nang ~/x—1-1=0 dan dén

viéc bi thtra nghiém x = 2.

Vi du 2: Giai phuong trinh: B3x+2 —Ax+1= ’%1 @)

Phén tich: Quan sét hai biéu thtrc duéi ddu cin ta nhan thiy hiéu ctia ching c6 thira sb

x-1

Tir d6, ta nghi dén viéc khir ddu cin bang cdch nhan +/3x+2 —+/4x+1 véi biéu thirc lién

hop cua né dé€ xuat hi¢n nhan tu

(V3x+2) —(Var+1) = Bx+2) - (4x + 1) = -(x-1)

Tu do6 ta c6 101 giai:
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LG: Dk: x>-1/4

RS rang v3x+2 ++v4x+1#0 (vi néu bing 0 s& nhan ra ngay diéu vo 1y) do d6

—(x-1) x—1 ( 1 1)
2) & = < (x—1 +— (=0
(2) Px+2+J4x+1 5 (x=1) 3x+2++4x+1 5
RO ran ! !

+— >0 (Nhiéu ban khong dé ¥ van tién hanh quy dong sau d6
g x+2+J4x+1 5 ( ' geey uy dong

"tim cdch giai" binh thuong!)

Do d6 nghiém cua phuong trinh 1a x = 1.

Vi du 3: Giai phuong trinh sau: v8x+1++/3x+5=v7x+4+~2x-2 (3)

Phén tich: Ta c6 thé chuyén vé va binh phuong tuy nhién cdch nay khd phic tap va dé
nham 13n, néu tim tdi va chd ¥ mot chiit thi ta s& thdy mot dic diém kha thid vi! Quan
st biéu thirc dudi dau cin va nhan thdy (8x + 1) - (7x + 4) va (3x - 5) - (2x - 2) ¢6 nhédn

tir chung 12 x - 3, do d6 ta méi nghi dén viéc nhém +8x+1 v6i /7x+4, va 3x+5 véi

V2x+2 10i nhan véi biéu thirc lién hop twong tmg dé c6 dugc (\/8x+1)2 - (\/7x+ 4)2 va

(V3x=5) —(v2x-2) . Tir d6 ta c6 10 gii:

(3) & V8x+1-vTx+4+3x—5-2x-2=0
x=3 x=3

RS + =0 x=3
V8x+1++7x+4 3x=5+2x-2

Vi du 4: Giai phuong trinh sau: x> +9x+20=23x+10 (4)

Khi méi nhin bai todn nay ta s& chang c6 chiit lién twong nio dén chuyén nhan véi biéu
thirc lién hop béi né chi c6 mot du can...

Nhung lién tuéng ay s& xuat hién khi ta nham dwoc mot nghiém ctia phuong trinh, cong
viéc nhiéu khi chi 1a viéc vO ich!

Viéc dau tién 1a nham nghiém, nham nhu thé nao cho hop 1y? Nguoi viét xin dugc goi
¥ mot cich ma nguoi viét hay sir dung. Ta s& dua vao biéu thirc cin, thir nhitng gid tri
sao cho gid trj ctia biu thtrc cin "dep" tirc 12 gid tri ctia biéu thirc dudi ddu cin 1a céc sd
chinh phuong 1, 4, 9... sau d6 rit ra gid tri x thé vao phuong trinh thir lai! (tat nhién, khi

da quen thi cdc thao tac trén s€ dugc thuc hién mot cich nhanh chong!)

Alnre.ireatles Cgrad.com 8 Toat edt nlo...



www.VNMATH.com
Le Misd A - Todn 43B Pﬂ«m«g hinb-Bat M«m«f ik vé 1y

Déi véi bai toan trén biéu thirc dudi déu can 13 f(x)=3x+10 véi f(x) = 1 = x=-3thir
lai thdy x = -3 1a mot nghiém ciia phuong trinh!

Sau khi nham dugc mot nghiém, diéu ching ta nghi dén 12 chic chin c6 thé dwa pt trinh
vé dang tich trong d6 c6 mot nhan tir 1a x + 3, nhu vay phai "x30 nau" biéu thirc cin
kiéu gi ddy dé n6 thanh tich ma c6 mot nhén tir 1a x + 3, ta moi nghi dén chuyén ghép
biéu thiic cin v6i phan tir ndo d6 rdi nhan véi biéu thic lién hop dé tién xir Iy phan
dué6i diu can! Ta thuc hién qua trinh phén tich nhu sau: Biéu thirc cin 12 23x+10 nhu

3x+10-b°

N3x+10+b

sao cho 3x + 10 - b* ¢6 dang k(x+3) (vi muc ti€u cua ta la dang tim kiém nhan tr X+3)

vay can ghép né véi phan tir 2b nao dé duoc 2(\/ 3x+10 —b) =2 ta s€ chon b

cu thé hon 12 3(x+3) tir d6 ta s& chon dugc b = 1 tirc 12 s& ghép biéu thirc cin vai 2.

LG: Dk: x> ‘?

(4) e x> +9x+18=2/3x+10-2
(Nhan xét: ro rang V3x+10+1 > 0)

x=-3
2(3x+10-1) [ 6 j
S(x4+3)(x+6)=——————L = (x4 3) x4+ 60— =0 6
(x+3)(x+6) Vx+10+1 (x+3) Vx+10+1 x+6=m(*)
X

Van dé 1a ¢ phuong trinh (*). Pén ddy, c6 18 ddi hoi ngudi 1am can c6 ki nang tot méi
¢6 thé nhin nhén ra van dé.

Pay ciing 12 mot diém thd vi khi giai todn, néu ldc nao ciling ding dén thuat todn mdy
mé6c ma khong c6 su sdng tao thi that nham chén!

Giai phuong trinh (*):

+) Vo1 x > -3 thi < 3 vax+6 >3 nén (*) vo nghiém.

6
V3x+10+1

+) V61 -10/3 < x < -3 thi > 3 va x+6 < 3 nén (*) vO nghiém.

6
V3x+10+1

Vay nghiém cua phuong trinh la x = -3
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Bai tdp dé nghi:

Giai cac phuong trinh sau:

I V2x-3 - =2x-6 4. 2x+4-22-x= 6x2_4
Vx'+4

2. VAP +1245=3x+x"+5

5.(T2/243)\4x* +5x+1-24/x* —x+1=9x-3
3. 2x° —11x+21=R/4x—-4 ( )\/ XoTox \/x X X

1.1.3. Phwong phap khac.

a) Bién ddi thanh phwong trinh tich.

Ta da quen thudc véi phuong trinh dang tich, chéng han (u-1)(v-1)=0. Nhung van dé s&
tré 1én khé khin hon néu, biéu thic vé trdi cua phuong trinh dugc khai trién thanh
uv-(u+v)+1 va s€ cang kh6 khan hon nira néu u, v duogc thay boi cdc biéu thuc chua
can! Chang han u=</x+1 va v=3/x+2, khi d6 phuong trinh s& trd thanh:
Yx+1+dx+2=1+ m

Trén co s d6, ta méi tim cdch nhan dang mot phuong trinh vo ty dé dua vé phuong
trinh tich.

Dang 1: u+v=I+uv & (u-1)(v-1)=0

Vi du: Giai phuong trinh: Yx+1+x+2=1+x* +3x+2 (¥)

LG: Van dé s& duoc "lat tdy" khi ta bién dbi phwong trinh nhu sau:
(*)@M+W=I+W@W+M=l+m.m

Khi viét dugc nhu trén ta s& nhan ra ngay dugc dau 1a u va ddu 1a v trong dang tong

quat va phan tich thanh tich ta dugc phuong trinh tuong duong

@(m—l)(%/x-l-_Z—l):0<:>{x:0

x=-1

Dang 2: au+bv=ab+uv < (u—b)(v—a)=0

Vi du: Giai phuong trinh: vx+3 + 2xyJ/x+1=2x+Vx* +4x+3 (2)
LG: bk: x>-1

(2) @ Vx+3+2xx+1=2x+J(x+1)(x+3) (\/m—2x)+[2xx/x+l—\/(x+1)(x+3)} =0

o (Var3-2x) 4Vt 1 (20 —Vx43)=0 o (x/x+1—1)(\/x+3—2x):0(:{x:0

x=1
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Dang 3: a-b’ o (a—b)(a2+ab+b2)=0 < a=b

Luu ¥ rang a’+ab+b”> 0 véi moi a# 0 hodc b 0.

Vi du: Giai phuong trinh: 1+33 2(x+2)=33x(x+2)" (3)
LG: Quan sat hai biu thire 33/x* (x+2) va 33/x(x+2)" ¢6 dang 3u®v va 3uv’ khién ta lién

tudng dén khai trién héng déng thurc (u+V)3 hoeic(u—v)3 do dé ta modi nghi dén viéc thém

b6t kiéu gi ddy dé c6 thé sir dung duoc hang dang thirc trén.

() o[ (r+2)-3fx(r2) 43/ (52 -x] -1
o (72— ~1=0 0 Prr -3 -1=0 e 2= 2 EOV2

27
Viéc phan dang nhu trén qua that nhu viéc dem mudi bo bé, vi v6i tu duy nhu trén ta
cdn c6 thé tao ra nhiéu phuong trinh kiéu khac, khé hon dé luyén tap (ct xuat phat tir
mot phuong trinh tich va thé boi céc biéu thire cin) Tuy nhién, dé c6 duge mot dé todn
hay va dep can phai c6 su dau tu vé thoi gian cling nhu kién thirc! Mic du vay mot $6
dang nhu trén (cling la nhitng dang hay xuét hién) cling nhu 1a mot sb vi du dé ta c6 thé
hinh dung dugc cdch thic nhin nhin phuong trinh vo ty kiéu nay (bién d6i thanh
phuong trinh tich)!

b) Tri tuyét ddi hoa.

Trong nhiéu truong hop ta c6 thé bién doi biéu thirc dudi du cin thanh luy thira bac
bang bac cua diu cin ay! Khi d6 néu 1a cin bac chin (thuong 12 cin bac 2 thi ta s& dua
vé phuong trinh chira ddu gid tri tuyét di.

Ta xét vi du sau:

Vi du: Giai phuong trinh: \/x+2+2\/x+1+\/x+2 2\ x+

LG:

*)<:>\/(x+1)+2\/E+1+\/(x+1)_2\/m+1:x;—S
(:)\/(\/E+1)2+\/(\/E—1)2 :x;-S(:) x+1+1+‘m_1‘:x;—5

THI1: x>0 phuong trinh ¢6 nghiém x=3
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TH2: —1< x<0 phuong trinh ¢6 nghi¢m x=-1

Mot sai 1am thuong gip khi giai phuong trinh dang nay 12 thuong bo ludn dau gid tri
tuyét déi khi khai cin bac chin! Can luu y 12 va® =|a| va chi dugc phép bo du gid tri
tuyét ddi khi da biét rd dau cua biéu thirc trong dau gid tri tuyét dbi.

Bai tdp dé nghi:

Giai phuong trinh:

1 Jx+2dx+1 —yx-2Jx-1=2 2. 2Jx+2+2Jx+1 —Jxr1=4
1.2 Phuong phéap dit 4n phu.

O day nguoi viét s& khong dé cap dén nhitng bai todn dit an phu qua don gian ma chi
dé cap dén mot s ki thuat dat an phu thuc sy manh va hi¢u qua!

1.2.1 Pit 4n phu khong hoan toan.

Lan dau tiép can, dbi v6i ngudi viét thi phuwong phép ndy thuc su rt bat ngo!

Ta xét vi du:

Vi du: Giai phuong trinh: (4x—1)vx* +1=2x" +2x+1
LG: Diat Vx*+1=t>0 = x* =" -1

Ta duge: (4x—1)r=21+2x—1

267 —(4x—1)t+2x-1=0 (*)

A, =(4x-1) -8(2x—1)=(4x-3)> 20 Vx do d6 (*) c6 2 nghiém t:% va r=2x-1.
1Y 3
Voit=1/2 = x* :(Ej _1:_Z<O (v0 nghiém)
1
. x>= 1
Véit=2x-1>0 = 2 Sx=g
X =(2x-1)" -1

Vay nghiém cua phuong trinh la x = 1/4
Khi con 12 hoc sinh phé thong, hoc vé phwong trinh vo ty thay gido cho bai tip nay, tbi
d3 suy nghi rat nhiéu nhung danh bé tay va xin sy goi ¥ cua thay gido, thdy cudi va néi

rat don gian thoi, cdi gi phirc tap thi dit né bang t xem sao, tdi khang dinh véi thay cua
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minh rang, diéu ay 1a khong thé vi khi dit biéu thirc cin bang t thi khong thé chuyén hét
cdc dai luong chira x con lai theo t duoc (néu chuyén thi phwong trinh van hét sitc phiic
tap) Thay néi "néu thay lam duoc thi sao?" t6i khang dinh véi thay lai 1an nita ring
khong thé 1am theo céch d6 va tin tudng rang chic chin thiy da c6 sy nham 1an nao dé.
Khi thdy giai dén budc chuyén phuong trinh ban dau vé dang (*) t6i da cudi tham rang
thay s& xtr 1y phan x con lai trong phuong trinh nhu thé no diy va tudng tuong ra canh
thay s& "gdi dau va cudi trir: hinh nhu thdy nham..." Nhung thay nhin t6i va mim cudi
"Bay gid ta s& coi x 1a tham s va giai phuong trinh bac 2 theo an t" Liic ndy tdi méi
giat minh vi ¥ tuong qud tdo bao Ay, va thuc sy bi bat ngd vi cich giai phuong trinh
nay!

Qua lan ay t6i méi hiéu duoc rang ngudi 1am Todn can phai ¢6 nhirng ¥ tudng tdo bao,

"nn

dic biét khong duoc bao thu voi suy nghi rang "khéng thé duoge..." " chic chin khong
dau..." nhu thé ta da tu giét chét su sdng tao cua minh rdi ddy, hay nghi rang "ct thir
xem nao, biét dau...." ludn quyét tim va hi vong thi moi van dé s& dugc giai quyét!

Ta c6 nhan xét sau:

Déi voi phuong trinh dang: af (x)+ ¢ (x)m+ h(x)=0.

Pit r=,[f(x) va dua pt vé dang ar® + g (x)t+h(x)=0 sau d6 ta s& giai pt v6i an t coi x
13 tham s6. Diéu quan trong & phwong trinh nay 12 biét s6 A phai c6 dang (p(x))2

Viéc dua ra dang tong quat nhu trén 1a khd chung chung, vi vay dé hiéu ré hon duoc
phuong phdp nay doi hoéi ta phai qua thyc nghiém va ty rit ra kinh nghiém!

Bai tdp dé nghi:

Gidi cac phuong trinh sau:

1 +3x+1=(x+3)Va* +1 3. (x+3)V10—x" =x* —x—12
2. 2(1-x)Vax +x+1=x>-3x-1 4. (4x—1)Vx*+1=2x"+2x+1
1.2.2 Pit 4n phu dwa vé hé phwong trinh.

Pay ciing 12 mdt phuong phép rat hay, suy nghi thong thuong ta chi chuyén tir viée gia

hé phuong trinh vé giai phuong trinh, vi viéc giai phuong trinh duoc xem 1a don gian
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hon viéc giai hé phuong trinh gdm hai ba phwong trinh, nhung viéc dé hay khé & day
chi mang tinh twong ddi, nhitng phuong trinh co ban hién nhién 1a dé, va khi giai hé
phuong trinh ta ciing phai chuyén vé nhitng phuong trinh dang nay, nhung nhitng hé
phuong trinh co ban nhu phuong trinh d6i xing loai mét loai hai, hé phuong trinh dang
cip, nhitng phuong trinh c6 thé sir dung ngay phép thé dé dua vé phuong trinh bic 2,
béc 3, dd c6 cdch 1am rét ro rang thi cling duoc coi 1a don gian va khi giai mot phuong
trinh phtic tap ma viéc dwa vé phuong trinh co ban di di vao bé tic thi ngudi ta méi tim
cdch chuyén né vé mot hé phuong trinh co ban don gian. Thuc chit qud trinh nay nhim
béc tach dé lam ro rang hon nhing dic tinh cia phuong trinh, chia nhé nhiing déc tinh
nay ra dé tién cho viéc nhin nhén va xu 1i. (Chéng han, viéc dat 2 4n phu dua vé hé 2
phuong trinh, thi mdi phwong trinh trong hé lai mang it nhat mot ddc trung ctia phuong
trinh gdc)

Hai phuong phdp duédi day cu thé hod hon ¥ tudng ay!

a) Pit 1 4n phu dwa vé hé phwong trinh.

Phuong trinh dang: x" +a =b¥bx—a

gidi: D3 A . "—by+a=0
Cich giai: Pat y=4/bx—a ta duoc hé phuong trinh: {X by a X
y'—bx+a=

Pay 12 hé dbi xtng loai hai, ta thudng trir twong tng timg vé 2 phuong trinh ctia hé dua
vé phuong trinh tich roi giai tim x,y.
Vi du: Giai phuong trinh: x* +2=33/3x-2

LG: bat {3x—-2 = y=3x-2=y'= y* +2=3x. Ta duoc hé pt: {x3+2=3y(1)
¥y +2=3x(2)
Trir vé (1) va (2) bién doi ta duoc phuong trinh: (x—y)(x*+y* +xy+3)=0
Chd y rang: x>+y*+xy>0 Vx,ye R do d6 suy ra x=y thé vao (1) giai phuong trinh ta
dugc nghiém cua phuong trinh 1a x=1 va x=-2

Phuong trinh dang: Vax+b=c(dx+e)’ +ax+p trong d6 a, d, e = 0 va d=ac+a,

e=bc+ B Cach gidi: Dat dy+e=+/ax+b khi d6 ta c6 hé¢ phuong trinh:
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(dy+e) =ax+b c(dy+e)’ =cax+cbh
(=
c(dx+e)2:—0(x+dy+e—,8 c(dx+e)2=—0(x+dy+e—,b’

Vi du: Giai phwong trinh: v2x—1+x>=3x+1=0
LG: bk: x 2% Ta dua phuong trinh vé dang v2x—1=—(-x+1)" +x

Odaya=2,b=-1,c=-1,d=-1,e=1, a=1,8=0 =d=ac+a vae=bc+f3
—y+1)’ =2x—1
Khi d6, ta dat -y+1=~2x—1 (y <1) ta c6 h¢ phuong trinh: (= )2
(—x+1) =y—-I+x
Trir theo vé 2 phuong trinh cta hé ta dugc

(x—y)(2—x—y)=x—y<z>(x—y)(1—x—y)=0<z{§if_x

Bai tdp dé nghi:

Giai cac phuong trinh:

1 —1=x+1 4. X +1=232x-1

2. X +x+5=5 5. V2x+15 =32x* +32x 20

3. x2=2002+/2002x—2001+2001=0 6. V3x+1=—4x*+13x-5

b) Pit 2 n phu va giai hé phwong trinh

Phuong trinh dang: adai f (%) iﬂ{ﬂ/bik.f (x)=c

Cach giai: Pat tat f (x) =u=u"=ax f(x) va gbtk.f(x)=v=V"=btk.f(x)

Khi d6 ta xdy dung mot hé gdm 2 phuong trinh an 13 u,v
Phuong trinh thir nhét truc tiép suy ra tir phuong trinh gdc bang céch thé u, v vao
phuong trinh ta dugc: aut fv=c

Con phuong trinh tht hai dugc xay dung dua vao sy lién hé gitra ban than u va v, tuy
\ N . Ny N b A b ., .
truong hgp ma phuong trinh nay c6 dang u —;v =ai; hay u +;v =ai; tuc 1a

1am thé nao day (thém, bét mot s6 1an) trong phuong trinh thir hai nay khong con x.
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outfv=c

Nhu vay ta c6 hé phuong trinh: 1 b
u”i;vmzai;

Tuy trudng hop ma hé phuong trinh trén c6 thé 1a phwong trinh ddi xémg hoic khong,
tir 46 ma ta c6 cdch giai phit hop.Trinh bay tong quét nhu vay s& ¢6 cam gidc khé hiéu,
vi vay dé hiéu 1o hon ta thyc hién nhitng vi du sau dya trén bai toan téng quat!

Vi dy 1: Giai phuong trinh: J/x—2+~/x+1=3

LG: bk: x>-1

fﬁlygjazusz—Zzuz;J;Iizv:>x+1=f

u+v=3

3 2
u —v-=-3

Ta duogc h¢ pt: {
Bing phép thé ta dugc phwong trinh: v’ - (3 - u)* = -3
Khai trién giai phuong trinh ta dugc nghiému=1=>v=2

—2=1
Khi d6: {x & x=3 (t/m)
x+1=4

Lurw ¥: Khi tim duoc 4n u ta cAn tim ca 4n v va giai phuong trinh tim x thoa mén ca gid
tri cia u va v tim duoc. Trong nhiéu bai todn tim dc x thoa man gid tri cua u nhung lai
khong thoa man gid tri v, khi d6 néu khong tim v va két luan ludn thi rat ¢ thé ta s& 1iy
ca nhitng gid tri x khong t/m lam nghiém.

Vi du 2: Giai phuong trinh:

a, B3+x+v6-x+,/(3+x)(6-x) =3 b, 23/3x-2+3v6-5x-8=0 (KA-2009)

LG: a, Pk: -3<x<6
. L |ut+v?=9
fﬁlV3+x=u20VéV6—x=v20]ﬂndémcéh¢{
u+v—-uv=3
Pay 14 hé d6i xtmg loai 1. Giai hé roi thé vao tim dc nghiém cua pt ban dau 1a x = -3
hoac x = 6.
b.Dk:ng bat u=33x-2;v=+v6-5x

— N 14 2
Ta c6 hé pt: {Mf 3 VZS Bang phép thé ta dugc phuong trinh: s, +3(8‘2”j _3
Su”+3v° =8 3
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Khai trién giai phuong trinh ta dugc nghiém u = -2 =>v =4

Twr d6 ta c6 nghiém ctua phuong trinh la x = -2

Bai tdp dé nghi:

Giai phuong trinh:

1, 2-x=1-Vx-1 3, Y97 —x+3x =5
2, Yx+34-Yx-3=1 4, Y18-x+Yx-1=3

1.2.3 Pit 4n phu bang bién s lwong giac

Pay ciing 12 mot phuong phdp khd doc ddo boi cich dit an phu "nguoc” cua phuong
phdp nay (ta thuong dat mot biéu thirc 12 mot an mdi, nhung trong phuwong phdp nay ta
lai dat mot an bﬁng mot biéu thirc, ma cu thé 12 cdc biéu thirc luong gidc: sinx, cosx,
tanx, cotx... )

Nx1: Néu bai todn c6 chlra va>—x* tc 12 4n x e [-a:a] thi ta ¢6 thé dat: x = acost
(O<t<rzm)hayx=asint (-7/2<x<7x/2)

Nhiéu ban s& thic mac 1a liéu dat nhu thé c6 6n khong? C6 dé lot nghiém khong, liéu
v6i mdi x thi c6 tim duoc t twong tng khéng??? Ta chd y rang: Thi nhit, x e [-aa] ,
ma sint € [-1;1] => asint € [-a;a] do d6 véi cach dat x=asint (twong tu vdi x=acost) thi
v6i mdi x chac chan ta s& tim duwoc mot t thoa méan, do d6 ta yén tim rang sé khong bi
mat nghiém do cdch dit. Tht hai, tai sao phai thém diéu kién 0<t< 7 véi x = acost va
- /2<t< /2 v6i x=asint? Boi vi gidi han t trén nhitng doan 4y dam bao tuong tng véi
mdi x cho mot va chi mot t, hon nita khi thé sint hodc cost vio phuong trinh s& xuat

hién bidu thire vsin’¢ (néu dat x = cost) va +Jcos’ ¢ (néu dat x = sint), néu khong gidi

han t thi ta s& phai xét cdc truong hop cia t dé bé dau cin (luu ¥ rang a® = |a ), nhu

thé 12 dai dong ma khong can thiét (chua ké dén viéc dé din dén sai 1am).

Nx2: Néu bai todn c6 chira Vx> —a’® thi c6 thé dit x = |i|t voi t €[~z /2;7/2]\{0}
Sin

hodc x=ﬂ voit e[0;z|\{7/2}
cost
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£ N . ’ , 2 Ao 1.8 2 LA 3w T V4
Nx3: Néu bai todn c¢6 chira Vx> +4a® (an x bat ki) ta c6 thé dat x = tant (—E <t< E)

Khi d6, nho st dung cac cong thirc lvong gidc ma viéc khir cac dau can trd 1€n don gian

hon nhiéu.
Vi du: Giai phuong trinh: \1++/1—x* = x(1+ N )
LG: bk: -1<x<1

Ta thiy trong phuong trinh c6 biéu thic V1-x> do d6 dat x = sint (- 7/2<t< z/2 ). Khi

dé phuong trinh tré thanh:
\/1+\/1—sin2x=sinx(1+2 1—sin2x)<:> 1+\/coszx=sinx(1+2 coszx)
& J1+|cos x| =sinx (1+2|cosx|) do -z/2<t<z/2 nén O<cosx khi d6 phwong trinh

twong duong voi v1+cosx =sinx (1+2cosx) & \/Ecosé =sint +sin 2z (*)

Giai (*) voi diéu kién - 7/2<t< z/2 ta tim duoc nghiém t =7/6 ; t =z /2 tr d6 tim dugc

nghiém cta phuong trinh ban dau lax = 1/2 vax = 1

2 2 12
Vi du 2: Gidi phuong tiinh: v +1+2 "1 = (*+1)
2x 2x(1—x2)

LG: dk: x#0,+ 1. Ta thay trong phuong trinh c6 biéu thirc v/x*>+1 nén ta dit x = tant

vOi te (—Z;ZJ\{if;o}. Khi d6:
2 2 4

1 1 . 2tant 2x 1—x*
Jx2 +1=+tan® x+1= — = -sin 2t = —= —;C08 21 = -
cost cost l+tan“¢t 1+x 1+x

2

4x(1—x2) 2 (x2+l)

= sin4t = 2sin 2t.cos 2t = = =
(+1)  sindt 2x(1-x)

Do d6 phuong trinh tr¢ thanh: ! +— L _ . 2 Giai phuong trinh ta dugc
cost sin2t sin4t
sint = 1 or=2 o= L Vay nghiém cua phuong trinh la: x=—
2 6 30 ‘ B
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Bai tdp dé nghi:

Giai cac phuong trinh sau:

1.\/;+,/(1—x2)5 <1 3. x3+.[(1—x2)3 =x,/2(1—x2)

2. x4+ =22 4, J1—x=2x\1-x> =2x> +1=0
Vxi -1

1.2.4. Mt s6 dang khac

Phéan nay nguoi viét trich tir bai "Giai mot sé phuong trinh v6 ty ¢ dang dic biét" trén
tap chi Todn Hoc & Tudi Tré s6360 (6 - 2007) cua tic gia Nguyén Phuée (GV THCS
Lé Hong Phong, Thira Thién Hué)

Phuong trinh dang: aP(x)+ BQ(x)+ yy/P(x).0(x) =0 (aBy#0)

Céch giai:

P(x)=0

+) Néu P(x) = 0 thi Q(x) =0. Ta cé h¢ pt: {
0(x)=0
+) Néu P(x)#0 thi chia ca hai vé cia phuong trinh cho P(x) dugc

0w [Pm
o Mo

P(x)

00 =1 >0 Phuong trinh tré thanh Br* + yr+a =0 tir d6 tim t, roi tim x.
x

Dit

Vi du: Giai phuong trinh: 2(x* —3x+2)=3x"+8

LG: Bién d6i phuong trinh vé dang: 2(2x> —2x+4)—2(x+2) = 3\/(x+ 2)(x* —2x+4)

DK: x>-2 (Vi ¥’ —2x+4=(x-1)"+3>0)

Do x = -2 khong phai 12 nghiém ctia phuong trinh nén chia cé hai vé cho x+2 ta dugc

2(x*=2x+4 2 _
( ) [f-2ea o
x+2 x+2
x’—2x+4 ) t:—l(z)
bit ,[————=r>0tacd 2’ -3¢ -2=0 2
x+2

t=2(t/m)
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Vi t =2 giai phuong trinh dugc nghiém la {3++13}

Phuong trinh dang:

a(P(x)+0(x)+ B(JP(x) £J0(x) )+ 20 [P(x) Q(x) + ¥ =0 (v6i &+ 5 #0)
Cdch giai: Bat r=,/P(x)£,/Q(x) thi =P (x)+Q(x)£2,/P(x).0(x)

Phuong trinh tro thanh ar® + Bt + ¥ =0 Giai phuong trinh tim t, rdi tim x.

Vi du: Giai phuong trinh: v2x+3++v/x+1=3x+2y2x* +5x+3-16

LG: Bién dbi phuong trinh vé dang:

V2x+3+3x+1=2x+3+x+1+2/(2x+3)(x+1)-20

Dit r=v2x+3+Vx+1 (120). Khi d6 > =2x+3+x+1+2,/(2x+3)(x+1)

t=-4<0()

v6i t = 5 thé vao giai phuong trinh
t=5(t/m)

Ta dugc phuong trinh > —1-20=0 ¢ {

tim dugc nghiém x =73-+/4755
Nguoi viét xin duge trinh bay thém mot vi du ma theo nguoi viét ddnh gid 1a hay va

kho!

Vi du: Giai phuong trinh: v5x* —14x+9 —v/x> —x =20 =5/x+1
LG: Pk x>5.

Chuyén vé binh phwong va rit gon ta dugce: 2x> —5x+2 = 5\/(x2 —x— 20)(x+ 1)
Nhan xét: khong ton tai s ¢, B dé: 2x° —5x+2=a(x" —x—20)+ S(x+1)

u=x>-—x-20

Nhu vy ta khong thé dat {
v=x+1

Nhung "may man" ta co6:

(x2—x—20)(x+1)=(x+4)(x—5)(x+1):(x+4)(x2—4x—5)

Ta viét lai phuong trinh: 2(x” —4x—5)+3(x+4) = 5\(x* —4x—5)(x+4) . Dén day bai

todn duoc giai quyét .
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Bai tdp dé nghi:

Giai cac phuong trinh sau:

1. 2(#* =3x+2) =3vx"+8 3 1+%«/x—x2=\/;+ T~

2. 2 +2)=5Vx' +1 4.Bx—2+Vx—1=dx—9+ 23> —5x+2
1.3 Phwong phap danh gia.

Pbi v6i bai toan dp dung phuong phdp ddnh gid, da s déu 1a nhitng bai todn kho.
Thudng xudt hién trong cdc ki thi hoc sinh gi6i. Phuong phép nay dua ra nhirng 101 giai
rat doc ddo, ngan gon dua trén nhirng d4nh gid tinh té, dua vao nhitng tinh chit cia bat
dang thirc.

Nhan xét:

1) Néu f(x)>a va dang thuc xay ra khi va chi khi xe S thi phuong trinh f(x)=a c6
nghiém khi va chi khi xe S, va xe S 1a nghiém cta phuong trinh ay.

bac biét: fz(x)+g2(x)=0 < f(x)=0 va g(x)=0

2) Néu f(x)>a dang thirc xdy ra khi va chi khi xe S; va g(x)<a dang thirc xay ra khi va
chi khi xe S, thi phuong trinh f(x)=g(x) c6 nghiém khi va chi khi xeS;nS, va
xe S NS, 12 nghiém ciia phuong trinh Ay.

Vi du 1:Giai phuong trinh:
1oV —2x+5+/x—1=2 (1) 3. 2x* —11x+21=34x-4 (3)

2. 4Jx+1=x>=5x+14 2)

LG: 1. Ta thiy: f(x)=vx*—2x+5+x—1=/(x=1) +4+/x—1>2 ding thirc xdy ra

khi va chi khi x=1. Vay nghiém (1) 1a x=1.
2. Pbk: x>-1

2

(2) & (x+1)—ax+1+4+2" =6x+9=0 & (Vx+1-2) +(x-3)" =0
{\/x+1—2:O
(= (=

x=3
x—3=0

Vay nghiém cua (2) la x=3.
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3. Tacé: 2x* —11x+21>0 do d6 dé phuong trinh c¢6 nghiém thi 3/4x-4>0=x—1>0
Ap dung BDT AM-GM ta dugc 33/4x—4=3322.(x-1)<2+2+x-1=x+3 Dang thiic
xay ra khi va chi khi x=3

Mit khac: 2x* —11x+21=2(x-3)" +x+3> x+3 dang thic xay ra khi va chi khi x=3.

3R¥dx—4=x+3
Nhuvay: Q)| v 7 & x=3
2x* —11x+21=x+3

Bai tap dé nghi:
Giai phuong trinh:
l.Vx=2+v4—x=x"-6x+11 3. Jdx—1++4x*=1=1

2. Vi x—l+x—x2+l=x?—x+2 4. Jx + 4% + 417 = x + 8417 — x = 34 (T6/403)

1.4. Phwong phap ham s

Day 1a phuong phép str dung cong cu giai tich ma & day ngudi viét trinh bay vé sir dung
tinh don diéu ctia ham s dé chirg minh phuong trinh ¢6 nghiém duy nhat, diéu dic
biét 1a phuong phdp nay khong chi dung cho phuong trinh v6 ty ma né con dugc st
dung cho nhiéu loai phwong trinh khc.

Mot sb tinh chét:

1) Néu ham sd f{x) lién tuc va don diéu (ting hodc giam) trén khoang (a;b) thi phuong
trinh f(x) = k (ke R) c6 khong qua mot nghi€ém trong khoang (a;b).

2) Néu ham s f{x) lién tuc va don diéu trén khoang (a;b) thi Vu,ve(a,b) ta cé
fw=f(v)eu=v.

3) Néu ham sb f{x) va g(x) lién tuc, f(x) taing va g(x) la ham héng hodc giam trong
khoang (a;b) thi phuong trinh f{x)=g(x) c6 nhiéu nhat mot nghiém thudc khoang (a;b).
Can dic biét luu ¥ tinh chit lién tuc cta cdc ham sb duoc xét!

Céc hudng ap dung:

Sau diy nguoi viét trinh bay cdc hudng 4p dung theo Tran Phuong - Lé Hong Durc

(Tuyén tap cac chuyén dé luyén thi dai hoc mon todn: Dai $6 so cép).
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Hudng 1: Thyc hién theo cic budc:

Budc 1: Chuyén phuong trinh vé dang: f(x) = k

Budc 2: Chirng minh f(x) 1a ham s6 lién tuc va don diéu.

Budc 3: Nhan xét: (Chang han voi trudng hop f(x) 12 ham sé dong bién)

-Voix =x, & f(x) =1(x,) =k, do x = X, la nghiém.

-Véix > x, & f(x)>f(x,) =k, do d6 phuong trinh vd nghiém.

- Véi x <x, & f(x) <f(x,) =k, do d6 phuong trinh vd nghiém.

Hudng 2: Thuc hién theo céc budc:

Budc 1: Chuyén phuong trinh vé dang: f(x) = g(x).

Budc 2: Ching minh ham s6 f(x) lién tyc va dong bién, con ham s6 g(x) 1a ham hang
hodc hodc lién tuc va nghich bién trén tap can xét.

Buéc 3: Nhim tim x sao cho f(xo) = g(xo)- Két luan x = X, 1a nghiém duy nhét cia
phuong trinh.

Hudng 3: Thyc hién theo cic budc:

Budc 1: Chuyén phuong trinh vé dang: f(u) = f(v). (*)

Budc 2: Xét ham sb y = f(x), chirng minh ham s f(x) don diéu.

Budce 3: Khi d6 (*) & u = v giai phuong trinh nay tim x.

Luu y: Ta thuong hay quén diéu kién lién tuc ctia ham sb dugc xét.

Vi du: Giai phuong trinh:

L V=5 +4x+ 7 +4/x+16 =14 2,\/2x2 4x4—2x2+1—\/x+1 X+ =26 +x+1
LG:

1. Pk: x25 Xét ham s6: f(x) = Vx +V/x=5+Vx+7 +/x+16 Vi xe [5;40)

1 1 1 1
+ + +
Wx 2Jx=5 2Jx+7 2Jx+16

Suy ra ham s6 f(x) dong bién trén (5;+e0), ma f(9)=14. ma f(x) lién tuc trén [5;-+e0)

f'(x) =

>0 VOi x€ (5;+c)

Vay phuong trinh ¢6 nghiém duy nhét x = 9.
2. Viét lai phuong trinh vé dang:

\/2x2 +y4x* =22 +1 424 =\/x+l+\/(x+1)2 —(x+1)+1+x+1
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Xét ham Sé: f(t)z\/H_— ‘/tz—t-i-l+t ;f'(t)— —t+1+2¢—1
4\/t+\/t——t+1\/t —t+1

Ta thdy: 2v1” —1+1+421—1=,/(2" 1)+ 3 +2t -1 >[2x—1[+2x-1>0

Do d6 ham s6 ludn dong bién.

Khi d6 ta c6 phuong trinh twong duong f(2x?) = f(x+1) & 2x” = x+1
Giai phuong trinh tim dugc nghiém x =1, x =-1/2.

Bai tdp dé nghi:

Giai phuong trinh:

1. Jax—1+v4x* -1 =1 3. X +x°=1-3x+4=0
2. VP +15=3x-2++/x* +8 4 N2x—1+Vx"+3=4-x
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Chwong 2: BAT PHUONG TRINH VO TY

N6i chung cdch nhin nhin dé tim céch giai mot bat phuong trinh vo ty ¢6 khé
tuong dong véi phuong trinh vo ty, khi ding trudéc mot bai toan bat phuong trinh (BPT)

ta thuong dat ciu hoi néu la phirong trinh thi ta sé lam nhiwr thé nao? Chang han, véi

BPT \3x+2—+/4x+1 SXT_I (*), thi & chuong 1 ta ciing d4 c6 vi du giai phwong trinh:

V3x+2 —+J4x+1= XT_l, va viéc dinh hudng gidi BPT (*) cling hoan toan tuong tu!

Tuy nhién, BPT thuong kh6é hon bdi BPT mang mdt dic trung nhay cdm ma
phuong trinh khong cé d6 1a chiéu ciia BPT (16n hon hay nhé hon). Pic trung nay
nhiéu khi khién 16i tu duy trong phuong trinh s& din dén sai 14m hodc trd 1én vo hiéu
khi giai BPT!

Do c¢6 nhiéu diém twong ddng véi Chuong 1 nén cic phuong phdp giai dugc trinh bay

chu yéu thong qua céac vi du dé ban doc cé thé ty rat ra nhitng nhan xét cho minh!

2.1. Sir dung phép bién déi twong dwong.

Hau hét cdc phép bién ddi trong giai BPT 1a phép bién dbi twong duong, vi tap
nghiém cua BPT thuong 1a vo han nén viéc thu lai 1a s€ rat khé khan!
Ciing nhu phuong trinh, day 12 phuwong phdp co ban nhung dic biét quan trong nhat 1a
céach giai nhitng BPT co ban!
2.1.1. Ap dung cac dinh Ii vé bién d6i twong dwong dé giai BPT co ban:
Dinh 1i 1: >/ (x) > g(x) & f(x) 2> g™ (x). Pac biét: I (1) 2 g(x) & f(0) 2 g (%)

f(x)=20 f(x)=20
DPinhli2: %/ f(x)<gx) < g(x)=20 .Pachbiét: \/f(x)<gx)=g(x)=20
f)<g™(x) f)<g*(x)

Qua BPT trong dinh 1i 2, ta thiy cing 1 dang véi phuong trinh nhung viéc giai BPT

phirc tap hon nhiéu!

Dinh 1i 3: 4/ f(x) < g(x) & f(x) < g (x). Pac biét: I f(x) < g(x) & f(x)< g (%)
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{g(x)SO {g(x)SO 0
L >0 e n
Binh 114: 470> gy 0| | D bitt 75> g 20 (1)
{g(x)ZO {g(x)ZO 2
fx) =g (x) f(x)2g*(x)

Trong thie hanh giai todn dé tranh nhitng nham 13n ddng tiéc trong qud trinh bién d6i,
ddi véi BPT dang ZW >g(x) (%), néu hé théng (I) trong qua phtc tap ta khong nén
tiép tuc bién d6i twong dwong ma giai riéng hé (1) va (2) hodc ngay tir dau ta chia thanh
hai truong hop:

THI1: g(x) <0 (Giai dk nay tim x)

(*) < f(x)20 (vi vdi g(x)<0 thi (*) thoa man véi moi x lam cho BPT xdc dinh (luu y

réng 2% >0, va xac dinh voi f(x)=0))

Giai va két hop vé6i diéu kién ta duoc nghiém trong TH1
TH2: g(x)>0 (giai dk nay tim x)

()= f()2 g™

Giai va két hop véi diéu kién ta dugc nghiém trong TH2
Két hop nghiém trong 2 TH ta duoc nghiém cua BPT.

Mdi nhin ta s& thdy BPT trong dinh 1i 4 khd gong BPT trong dinh Ii 2, chi ¢6
chiéu ctia BPT thay d6i, nhung nhu ta di thiy diém khdc nhau nay di 1am cho cdch giai
BPT cuia ta phai thay doi!

Qua d6 ta thdy duoc rang van dé vé dau trong BPT mang tinh quyét dinh kh4
16n, boi né anh hudng dén chiéu ciia BPT do d6 anh huéng dén cdch giai va tap nghiém
ctia BPT, vi vay ta nén chii y dén dau ctia céc biéu thirc trong BPT (4m hay duong).

Vi du 1 (Dy bj KB-2005): Giai BPT: v/8x> —6x+1—4x+1<0 (1)
LG:

| xe{l;ﬁoj
XZZ 4
(1) S8 —6x+1<4x—1={8x* —6x+1>0 &1 xe (—w;l}u{l;%oj & xe {%}U{l&wj

2 2
8x* —6x+1<(4x-1) 4 —5>0
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Diém khé nhat trong BPT nay c6 18 1a van dé két hop nghiém, khi méi 1am quen c6 18 ta
s& ling ting khi phai két hop mot hé cdc khoang doan nhu & BPT trén, dic biét 1a
nghiém x = 1/4 rat hay bi ling quén! Dé khic phuc tinh trang 4y, tot nhat ta nén ké mot
truc s, dién céc gia tri dau midt mo mdi khoang doan, sau d6 biéu dién céc khoang
doan éy trén truc s6 (gach b tung phﬁn bi loai). Pac biét luu y dén nhiing diém dau

mut!

J2(x*-16 _
Vidu 2: Giai BPT: a, ¥+\/x—3> Tx (2) (KA-2004)
Jx=3 Vx=3
1-+1-4x

b, ———— (3") (PH Ngoai Ngit - 1998)
X
LG:
a,dk: x>4
[ (10-2x<0 _
2(x*~16)20 ()
(2) & /2(¥*-16) +x-3>T-x & ,[2(x*~16) >10-2x &
10-2x>0 )
2(x* ~16) > (10-2x)’ (i)
10-2x<0 x>5
Giai (1): ) = S x>5
2(x*-16)20 " ||x]=4
10-2x>0 <5
Giai (ii): { , Lol  x>10-+/34
2(x*-16)>(10-2x)" "~ [#*-20x+66<0

Luu y: - Déi voi BPT trinh nay ta c6 thé quy dong bé mau duoc bai ta di biét chinh xédc
mau thtrc 12 mot biéu thirc mang dau duong, con dbi v6i phuong trinh chira 4n & mau
néi chung ta khong duge phép quy ddng bo mau néu chua biét 16 diu ctia mau thirc.

- B6i v6i BPT dang 2%/ f(x) > g(x) hoc sinh rat hay quén xét trudng hop g(x) < 0.
11
b, Dk: ——;—[\10
xe { 5 2} {o}

V1-4x* +3x—1

(3) o >0 ()
X
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THI: Véi xe [—%;oj tie lax < 0

Khi d6 ta c6 thé bién ddi (*) e v1-4x* +3x—1<0 day 1a BPT dang /f(x) < g(x)

Hodac néu dé€ y mot chiit ta c¢6 nhan xét sau:

_ _ 2
xe[—%;0j:1—4x2<1:>1— mar >0V (g 4o do xe[—%;oj la
X

nghiém cua BPT.

TH2: Véi xe(o;ﬂ ticlax >0
Khi d6 ta c6 (*) & vV1-4x" +3x-1>0 & \1-4x> >1-3x (*¥)

. 117 .. 11, e
+ Vi xe (—;— thi 1-3x <0 => xe (—;— la nghiém cua BPT.

372 372

+ Vi xe (O;%} thi 1-3x>0 nén
(**)(:)1—4x2>(1—3x)2@13x2—6x<0(:)13x(x—%j<0 ding Vxe(o;ﬂ nén
xe (o;ﬂ I3 nghiém ctia BPT.

Vay tap nghiém cua BPT la: S = [ }\{O}

11
32
Trong 101 giai trén nguoi viét trinh bay 161 giai véi khd nhiéu nhan xét c6 vé khong
dugc tu nhi€n ma voi ngudi mdi lam quen s€ c6 cam gidc kho chiu, tuy nhién nho
nhitng nhin xét nay ma 10i giai s& ngin gon hon va tranh dwoc nhitng nham 14n tinh
todn, mic di vy néu khong khéo trong nhitng nhan xét thi rit c6 thé ta s& bi thiéu
truong hop!

- B4 véi bai todn trén sai 1am thudng gip d6 1a thuc hién viée quy déng bo mau, day 1a
phép bién ddi sai 1am dan dén viéc bi mat nghiém (da ngém cong nhan x > 0 dé bién doi
BPT, do d6 thiéu truong hop x < 0 (TH nay lam dbi chiéu cua BPT khi quy dong bo

mau)).
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Vi du 3: Giai BPT: V5x—1-+x—1>+/2x—4 (3) (KA-2005)
LG:
Pk: x>2

(3) @ V2x—4 ++/x-1<+/5x—1 Binh phuong va rit gon ta dugc phuong trinh twong

duong: 2,/(2x-4)(x—1) <2x+4 & V2x* -6x+4 <x+2 day la BPT dang /f(x) < g(x)

giai BPT nay ta dugc nghiém xe (2;10)

Nhan xét: BPT dang \/ f(x) i\/ gx) 2> \/ h(x) ta thuong tién hanh binh phuong hai vé va
dua BPT vé dang /f(x) < g(x) hodc /f(x) = g(x).

Bai tap dé nghi:

Giai cac BPT sau:

1, Y22 +1-P3x =120 4, 1-x+2x* =3x=5<0

2, x+2<Yx° +8 5, Nx+3-7—x>2x-8
3, —3x-102x-2 6, V2=x>7—x—y-3-2x

2.1.2. Phwong phap sir dung luwgng lién hop.

Do tinh lu6n duong ciia cdc biéu thire lién hop (ching han /A ++/B ) nén ciing nhu véi
phuong trinh vo ty, trong mot sb BPT v ty ta ciing ¢6 thé st dung luong lién hop dé
giup viéc gidi BPT don gian hon!

Vi du: Giai cac BPT sau:

— 2

a, Bri2 a1 (1 b2 121 (@)
5 (3-v9+2x)

LG:

a, Néu dé y mot chiit thi ta s& thdy "khung" ctia BPT nay 12 mot vi du trong chuong 1,
va viéc dinh hudng giai cling hoan toan tuong ty nhu trong phuong trinh!

DK: x>-1/4

RO rang v/3x+2 ++/4x+1>0 do d6 ta c6 BPT twong duong:
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—(x-1) x—1 ( 1 1]
)= < < (x—1 +— (<0
(1) V3x+2+4x+1 5 ( )\/3x+2+\/4x+1 5

1

+l >0 nén BPT tuong duong véi x-1<0 < x<1
V3x+2 ++/4x+1

Nhan thiy

Két hop véi dk ta c6 nghiém cua BPT 1a xe [—i;l}

b, DK: —%Sx;to

2x° (3+\/9+2x)2

4x*

(2)e <x+21<:>18+2x+6\/9+2x<2x+24<:>\/9+2x<4<:x<%

Két hop vé6i dk ta dug nghiém xe [-%%) \{0}

Bai tap dé nghi:
Giai cac BPT sau:
2 —
L — X >x-4 3. V2xrd-2J2—x > 1278

(1++1+x) Jox> +16
1-21-4x+x

>0
x+1

2.

e Ciing nhir phwong trinh vo ty, mot s6 BPT vé ty c6 thé tri tuyét doi hod hodc dwa vé

BPT tich:

Vi du: Gidi BPT: a, Vx* + x—2 +4/x> +2x =3 <y/x’ +4x—5 (¥)
b, Vx+2vx—1+4x=2dx—1>3/2 (%)

LG:

DK: xe (—oo;=5]U[l;+00)

(*) & J(x=1)(x+2) +/(x=1)(x+3) < /(x 1) (x+5)

THI1: xe (—oo;—S]:>x—1<x+2<x+3<x+5£0

Khi d6 ta dugc BPT tuong duong: ~1-x (\/—(x+2) +\/—(x+3) —\/—(x+5)) <0
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= \/—(x+2) +\/—(x+3) —\/—(x+5) <0 \/—(x+2) +\/—(x+3) S\/—(x+5)
Day 1a BPT dang /f(x) +/g(x) > \/h(x) ddnéi & trén.

TH2: xe [1;+00,):>03x—1<x+2<x+3<x+5

Ta dugc BPT tuong duong: \/Q(\/()HZ) +\/(x+3) —\/(x+5)) <0

= \/(x+2) +\/(x+3) —\/(x+5) <0& \/(x+2) +\/(x+3) < \/(x+5)
BPT nay ciing thudc dang /f(x) £4/g(x) > \Jh(x).

Luu ¥: Ta thuong hay mic sai 1am d6 12 khong xét truong hop thir nhit vo tinh thira
nhan +A.B =+A~/B, diéu nay chi ding néu ca A va B cing khong am!
b, PK: x>1

(**)@J(mﬂ)z +\/( x—1-1) 2%@@+1+‘ﬁ—1‘2%

Bang cdch xét cdc TH cua x dé bo diu gid tri tuyét dbi ta c6 thé giai dc phuong trinh
nay mot cich dé dang!
Bai tap dé nghi:

Giai cac BPT sau:

1o 435424V +6x45 <242 +9x+7

2. P —8x+15+x2 +2x—15 </4x* —18x+18

3. Jx?—4x 4324 —3x+12x—1

2.2. Phwong phap diit an phu

Dé khir can thuc, ngudi ta c6 thé dua thém mot hodc nhiéu an phu. tuy theo dang cua
BPT ma lya chon phép dit an phu thich hop. Céc phuong phdp dit cho BPT v ty ciing
gidng cho phuong trinh vo ty, bao gom:

1. Dung an phu chuyén BPT chira cin thirc, thanh mot BPT véi mot an phuy.

2. Dung 4n phu chuyén BPT v6 ty thanh mot BPT v6i mot 4n phu nhung cdc hé sé van

con chua x.
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3. Dung 4n phu chuyén BPT v6 ty thanh mot hé BPT véi hai an.
4. Dung mdt an phu chuyén BPT v6 ty thanh mot h¢ BPT gém mot an phu va mot an x.

5. Lugng gidc hoda.

VDI: Giai BPT: 2x% ++/x* —5x—6 >10x+15 (1)

LG: DK: xe (—o0;—1]U[6;+e)

(Hhe 2()62 —5x—6)+\/m-3>0 Datt=Vx*-5x-6,t>0

BPT tr6 thanh: 2/ +7-3>0 Giai BPT két hop voi dk ta dugc nghiém 7 >1

tir d6 ta dugc x* —5x—7>0 day 1a BPT bac 2 ta c6 thé giai dugc mot cach dé dang!
Nhan xét: BPT vo ty c6 chita f(x) va /f(x) ta thuong dit /f(x) =t va giai BPT véi
an t.

VD2: Gidi BPT: x> —1<2xx* +2x

LG: Pk: xe (—o0;—2]U[0;+00)

Chi § ring: V&i xe (—o;—2] = 2x3/x> +2x <0 va x*—1>0 do d6 BPT vd nghiém
Xét v6i xe [0;+e0). Dt Vx> +2x =1>0 BPT tré thanh: 1> —2x—2x—1<0 (%)
f@)=r*=2x1=2x—1, A" =(x+1)" do d6 f(t) c6 2 nghiém: t;=-1, t,=2x+1

Do xe [0;+oo) nént,>t; () -1<r<22x+l1 Kkét hop voi Pk ta duge 0<r<2x+1
Khi d6 BPT tr6 thanh +/x* +2x <2x+1 day la BPT co ban!

VD3: Giai BPT: V24> —6x+8 —Vx <x-2 (3)

LG: Pk: x>0 Bién ddi BPT v& dang: \/2(x—2)" +2x <x—2++/x

= >
Dit {“ Jx=20 Khi d6 BPT tr& thanh: ~2u® +2v2 <u+v (%)

v=x—-2
u+v=0 u+v=>0 x—220
e, , & , Su=ve S x=4
2u” +2v < (u+v) (u—v) <0 Jx=x-2

Vay nghiém cua BPT la x = 4.
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2
VD4: Giai BPT: V1+x + 1—xS2—% 4)

LG: bk: xe[-1;1], Ddt x=cosa,ae [0;7]. Khi d6:

2
(4) & Vi+cosa +1-cosar <2-2 ? o 2cos(£—£js2—sin2 (g—zjcos2 (g—zj
4 2 4 2 4 2 4

o cost| Lo | _cos?| Z-Z | Zocos| E-Z 4220
4 2 4

<:{c0s z—zj—l} {cosz(g—zj 2C08(ﬂ—£j+2i|20 (*)
2 4 2 4 2 4

Chii §: | cos’ (%—%j+2005 (%-%} 2} >0 Vare[0;7] do d6 (*) ding Vare [0;7]

Vay nghiém ctia BPT 1a xe [-1;1]
Bai tap dé nghi: Giai cdc BPT sau:
L (2x-2)V2x-1<6(x~1) 4. x(x—4)N-x* +4x+(x-2)" <2

2. 5Jx + > <2x+i+4 S.Vl+x—+1-x<x
2Jx 2x
6 1 3x

. > -1
3. x+ 2x >35 I-x* " 1-x?

Vx' -4

2.3. Phuong phap ham sé.

Tuong tu nhu trong phuong trinh ta cé cidc hudng dp dung sau:

Hudng 1: Thyc hién theo céc budc:

Budce 1: Chuyén BPT vé dang: f(x) > k (Thyc hién tuong tu véi f(x) < k)

Budc 2: Xét ham sb y = f(x). Dung 1ap luan khang dinh ham sé 1a don diéu. (gia sir
ddng bién).

Budc 3: Nhan xét:

V61 x<x, & f(x)< f(x,)=k do d6 BPT v0 nghiém

Véi x>x, & f(x)> f(x,)=k, do dé6 BPT nghiém duing.

Vay x > x, 1a ngiém cua BPT
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Luu y: Néu & Budc 1 ddu ciia BPT 12 > (twong tu véi <) thi & Bude 3 nhan xét BPT v
nghiém véi X < X, va nghiém ding voi x 2 x,

Hudng 2: Thyc hién theo cic budc:

Budc 1: Chuyén BPT vé dang: f(u) < f(v) (2)

Budc 2: Xét ham sb: y = f(x)

Dung 14ap ludn khing dinh ham sé don diéu (gia sir nghich bién)

Budc 3: Khi d6: (2) & u < v Giai BPT nay tim x.

Vidu 1: Giai BPT: V7x+7 +4/7x-6 <13 (1)

LG: Xét ham sd: F(xX)=vTx+7 +J7x—6 véi xe[g&ooj

1 1 6
= 0oV — 400
Jo= (\/7x+7+\/7x 6j> xe[7 i j

(1) o f<13e f(x)<f(6)=x<6
Két hop v6i diéu kién ta duoc nghiém cioa BPT 1a xe [g;6j

Nhan xét: (1) c6 thé giai duoc bang cich binh phwong hai vé ciia BPT, nhung 16 rang
viéc str dung tinh chat cia ham s nhanh hon ma tranh dwgc nhitng bién ddi dé gay

nham 1an trong qua trinh giai!

Vi du 2: Gidi BPT: Va2 —2x+3 Va2 —6x+11>3—x—+/x—1 (2)
LG: bk: xe[1;3]
Viét lai BPT dudi dang:

Vi =2x 43 +x—1> V2 —6x+11+3—x & \J(x=1)" +2+/x =1 > (x=3)" +2 +/x-3

Xétham sb y=f() = +2+t, ()= >0 Vxe[1;3]

N
Do ddy = f(x) 12 ham s6 ddng bién trén [1;3]

BPT trg thanh: f(x—1)> f(3—x) @ x—1>3-x & x>2
Két hop véi diéu kién ta dwoc nghiém ctia BPT 1a xe (2;3]

Bai tap dé nghi:
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Giai cac BPT sau:

L Vx+9+42x+4>5 3.k 1 +4x2- 12 (x+ D3 -x)
2
2. Vx +4x%- 121 4 X2 2x+3 - x2-6x+ 11> 3-x - Jx-1

5. A3x2-Tx +3 + Vx2-3x+4 > Vx2-2 +3x2-5x - 1

2.4. Phwong phap danh gia.
Vi du 1: Giai BPT: #/(x—2)(4—x)+3x—2+%4—x +6x3x <x* +30 (1)
LG: bk: xe[2;4]

Ap dung BDT AM-GM (hay BDT Cauchy) ta c6:

4(x—2)(4—x)s\/(x_2)+(4_x):1 (i)
6x+/3x =24/27x° <27+ X° (ii)

Ap dung BDT Cauchy - Schwarz (hay BDT Bunyakovsky) ta c6:
(¥x-2 +<‘/4—x)2 <2(Vx-2+4-x)<22(x-2+4-x) =4
=>Vx-2+Y4-x<2 (iii)

Cong timg vé cia (i), (ii), (iii) ta thdy BPT thod mén voi moi xe [2;4]

Chu y: Viéc danh gid cdc biéu thirc ¢6 thé theo nhiéu con duong khéc nhau, ching han
2 7
tir x*—6x3/3x +30 = (x/x =3v/3) +323 két hop véi (i) va (iii) ciing tim dugc dép dn!

Vi du 2: Gidi BPT: yx—x® -1 +yx+x’ -1 <2

LG: Bk: xe[l;+)

Nhan Xétr;ﬁng: VT=\/x—\/x2—1+\/x+\/x2—1 22\/\/x—\/x2—1.\/x+ x-1=2

Do d6 BPT c6 nghiém khi va chi khi:

VT=2(:)\/x—\/x2— =\/x+\/x2—l o x=1

Vay nghiém cua BPT lax = 1.
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Dé két thic chuong ndy, nguoi viét xin duge trinh bay céc cdch nhin nhan khic
nhau vé mot bat phuong trinh trong dé thi tuyén sinh BH, CD nim 2010. Phan nay
ngudi viét trinh bay theo bai viét cua tdc gia Pham Béc Phd (GV trudng THPT Hai Hau
A, Nam Dinh) dugc ding trén TH&TT s 398 , 08-2010. Pay 1a mot bai viét rat hay,
chi qua mot bai todn nhung tic gia da dua ra nhiéu cich nhin nhin khéc nhau, qua d6
gitip ta x04 bo tu duy ctng nhic trong giai todn!

1= 2(x* —x+1)

Qua bai todn nay ta s& thdy viéc chi y dén dau cta cdc biéu thic trong BPT déng vai

Cau I1.2 (TS BDHCD - 2010) Gia1 BPT

>1 (1)

trd rt quan trong, nhiéu khi déng vai trd quyét dinh trong giai BPT (dién hinh nhu ddi
v6i BPT (1)).

Nhan xét: Mau thirc ctia vé tri trong BPT (1) luén mang ddu am

2
That vay, 1—,/2(x2—x+1)=1— /2@—%) +%£1—\E<O,Vxe]R

Két hop vai (1) suy ra x—+/x <0 hay xe (0;1)
Tur do ta c6 cdc cach gidi sau:

Cich 1: Bién d6i twong duong

Ta cé: (1)@x—&£1—\/2(x2—x+1)<:\/2(x2—x+1)s x+1-x (2)
& 2(x—x+1)<(Va+1-x) (M Vx+1-x>0, Vxe (0:1))

(:)x2+2xx/;—x—2\/;+1SO<:>(x+x/;—l)2SO@x+\/;—1=O

2
Tim duoc: \/;:_1+\/§ (do v/x >0) hay x:(l_fJ :3_J§

2 2

Bai tap 4p dung tuong tu:
Giai cac BPT sau:
3-23 +3x+2 Jr (1= N

L1, = > 1. 1.2. 21 (Bs: x=——)
1-2vx* —x+1 wWx+1-4/x" =% 2
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Céch 2: bat an phu:
Bién d6i BPT vé dang (2)

Chia hai vé BPT (2) cho vx ¢é: (1) 2(x—1+lj < x+%—«/§
\ x x

1 1
Pit /x ——— thi x+—=y>+2, ta nhan duoc .[2(y>+1) < y+1 (4
: ~=Y . : (y*+1)<y+1 (4)

Jx
y+120 y=1
BPT 4) ) s & , ©y=L
2(y*+1) <y’ +2y+1 " |(y=1)" <0
Véiy = 1 fim duoc x:3‘2*/§.

Bai tap 4p dung tuong tu:

Giai cac phuong trinh sau:

+
2.1. X +3x* =x* =2x+1. (Ds: x:%)

+
2.2. x2+2x\/x—jz3x+l. (Ds: x:_l—z\/g)
X

2.3. \/1—4x2+2\/x2+1=8x. (Ps: sz).

22

Cich 3: Str dung bat dang thire dé danh gid.
Bién d6i BPT vé dang (2). Ap dung BDT Bunyakovsky ta c6:

(1x+1.(1-x)) S(12+12)((\/;)2+(1—x)2) hay Vx+1-x</2(x* ~2+1)

(do Vx+1-x>0, Vxe (0;1)).

\/; 1-x

Déu biing xiy ra khi va chi khi X = & r4/¥ <10 do 6 y=2

Bai tap ap dung tuong tu:

3.1 x+vx—123+\/2(x2—5x+8). 3.2. x+l+\/2—x2 +,/2—i2:4 (Ps: x=1).
x x

3.3. V4 2x 425 -1 237 +4x+1. (Ds: x:ﬁ;l)
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Cich 4: Str dung biéu thirc lién hop

(1) x—x <1=2( —x+1) & (x4 =1) + ({2 (x* - x+1) ~24x] <0
2(x* -3x+1)

1/2(x2 —x+1)+2«/;

Nhén xét rang: x* —3x+1=(x-1)’ —x=(x+\/;—l)(x—x/;—l)

<:>(x+\/;—l)+ <0 (5)

Nén vé trdi ctia bat phuong trinh (5) 1a:
2(x—+/x-1)
J2( =) + 24

:(x+\/;_1)1/2(x2—x+1)—(2—2x)
J2(x=x+1)+2x

—2(x” =3x+1)

(202wt 1) + 2 (2 (5% = v1) + (2= 2))
2(Vx+1-x)

) (20 =) 424 ({2 x41) +(2-20))

Nhén thy cdc nhan tir duéi mau va 2(vx+1-x) luon duong véi moi xe (0:1), nén

(x+\/;—l)(l+

=(x+\/;—1)

=(x+\/;—1

3-4/5
2

(1)(:)(x+\/;—1)2SO(:)x+x/;—1=0(:)x=

Bai tap ap dung tuong tu:
Giai cac phuong trinh sau:

4.1. V5x=14+39-x=2x>+3x-1. Ps: x=1)
4.2. 2(\/1—5x—\/;—\/x—x2)=x—1. (Ds: x=3—2\/5).
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