PHUONG TRINH

A. CAC PHUGONG TRINH CO BAN
Phan nay dé cap dén cic phuong phap gidi cic phuong trinh ¢6 bac nhd hon 5

I. Phuong trinh bic nhat
Dang tdng quét : ax+b=c
Bién luén :

atl 0: phuong trinh ¢6 nghiém duy nhat x=- b

QD

a=0: phuong trinh c¢6 dang Ox=-b
b1 O: phuong trinh v6 nghi€ém
b=0: phuong trinh c6 v s6 nghiém

II. Phuong trinh bac hai
Dang tdng quat : ax’ +bx+c=0 (al O) (1)
Bién luin : Ta xét D=Db’- 4ac
D<0: phuong trinh v6 nghiém.
b

D=0 : phuong trinh c6 nghiém kép : X =X, =- s
a

-b++/D _-b-+D
20 ¢ 2a
Vi dy. Chimg minh rang phuong trinh x2+(a+b+C)X+ab+bC+0a=O v nghiém véi

D> 0: phuong trinh ¢6 hai nghiém phéan biét: X =

a,b,c 1a 3 canh cia mot tam giéc .
Gidi.
Tac6 D=(a+b+c)’ - 4(ab+bc+ca)=a’+b? +c?- 2(ab+bc+ca)

Ma D<O0 do a,b,c 12 ba canh tam gidc ( xem phan bat ding thitc hinh hoc)

Pinh Iy Viet va mét s6 itng dung
Gida st D3 0. Goi X, X, la hai nghiém cla phuong trinh (1) thi :

b Szt xp= D
1 a

i

|. P e X1-X2 = __

T a

Biing dinh Iy Viet chiing ta c6 thé xét ddu clia cic nghiém nhu sau
- Phuong trinh c¢6 hai nghiém duong U D3 0 va P>0 va S>0
- Phuong trinh c6 hai nghiém trai ddu U D3 0 va P<0
- Phuong trinh c6 hai nghiém am U D3 0 va P>0 va S<0



Thi du . Tim m sao cho phuong trinh X*- 2(m+2)x+6m+1=0 (*) c6 hai nghiém khong
nhd hon 2
Gidi
biat t=x- 2 thi phuong trinh da cho tr§ thanh
t?- 2mt+2m- 3=0 (¥*)
Phuong trinh (*) c6 hai nghiém 16n hon hodc bing 2 U phuong trinh (**) ¢6 hai nghiém

khong am
i D'30  in’-2m+330
Olsz0 Of2mz o0 0 ms3
{psg {2m-330 2

Viy m3 g thi phuong trinh (*) ¢6 hai nghiém 16n hon hoic bing 2

II1. Phuong trinh béc ba
Dang t8ng quét : ax’ +bx*+cx+d =0 (a1 0)

Ta dua vé dang : X* +ax* +bx+c=0 ()

biat x=y- % thi phuong trinh (2) dudc viét lai dudi dang y°- py- q=0 (2’) trong d6

2 3

a N -2a
==—-bva gq=
P 3 q 27

2 3 2 3
y= \/- S i B - +?i/_ 9. 1”—+£ dudc goi 1a cong thiic Cardano , 14y tén clia nha
2 4 27 2 4 27

toan hoc Italia. Cardan theo hoc truong dai hoc Pavie, roi dai hoc Padoue va nhan bang tot
nghiép Y khoanam 1526

Cardan viét khanhiéu vé Toan, ciing nhu mot sb nganh khéc. Ong dit van dé giai phuong trinh
bac ba cu thé 1a x*+6x=20. Bay gio ta ndi tong quét 1a x°+ px=q. Phuong phép cua

+% - ¢. Cong thic nghiém ctia phuong trinh (2°) 1a :

Cardan nhu sau: thay X =u- v va dit u,v nhu thé ndo d6 dé tich uv::—l3 (hé sb cia x trong
phuong trinh bac ba dang khao sét ). Nghia la 2=uv. Tt phuong trinh x®+6x =20 ta co
(u-v*+3w(u-v)=u’-v*=20. Khr v tr 2=uv va tr u’-v’=20 ta o
u®=20u°+8 b u*=+108+10 . T x=u-vvau’-v’=20,tacod

x=%/\/10_8+10- 3/«/10_8-10.

Cardan cho mét cong thirc twong duong déi véi phuong trinh x* + px=q l&

Jg q_zg:#_g_ 7,0
2 4 27 2 4 27




X Cdc dang phuong trinh bac ba thudng gip va phuong phdp gidi
1. Gidi phuong trinh khi biét mét nghiém ciia phuong trinh
Gié st ta biét dugc nghiém x, cla phuong trinh (2) bing cdch dodn nghiém ( thudng 1a
cdc nghiém nguyén don gidn tir -3 d&n +3 ) tic 1a axd +bx’ +cx, +d =0. Khi d6 phuong
trinh (2) U ax®+bx’ +cx+d = axd +bx; +cx, +d
O (x- %,)(ax* +(ax, +b) x+ax +bx, +¢) =0
. EX=X,
U é 2 2 —
g’ +(ax, +b) x+ax; +bx, +c=0

Xét D=(ax, +b)’ - 4a(ax +bx, +c)

i) Néu D<O0 thi phudng trinh (2) ¢6 nghiém duy nhdt X = X,

ii) Néu D3 0 thi phuong trinh (2) c6 cdc nghiém

ox=x
€
&, -~ (@ +b) D
e 2a
Thi du. Giai phuong trinh x*- x* +3x-10=0

Giai
Nhan thdy x=2 1a 1 nghiém clia phuong trinh
Phuong trinh (X- 2)(X2 + X+5) =00 x=2

VAay phuong trinh da cho c6 duy nhat 1 nghiém x=2

2. Phuong trinh bac ba doi xiing
Dang tng quéat ax® +bx* +bx+a=0 (a L 0)

Phuong trinh bac ba d6i xdng luén nhan x=- 1 lam nghiém
That vay, ta c6 phuong trinh U (X+1)(ax2 +(b- a)x+ a) =0

ex=-1
2 +(b- a)x+a=0

(Ié‘g('D

MG réng
Mot s tinh chat ciia phuong trinh hé s6 doi xing (PT HSPX)
Dang t6ng quét cia PT HSPX ax"+a ,x"'+..+ax+a, =0 (a,=a, a,,=4a,..)
Tinh chat 1. PT HSPX néu ¢6 nghiém X, thi x;1 0 va 1 ciing 12 nghiém
X

Tinh chat 2. PT HSPX bac1é ( n=2k+1) nhdn X=-1 la nghiém
Tinh chdt 3. Néu f(x) 1a da thic bac 1& c6 hé s ddi xing thi f (x)=(x+1)g(x), trong d6
g(x) 1a da thic bac chin c6 hé s& doi xtng
That vdy, ta xét da tht ¢ bac 5 1am thi du

ax® +bx* +ox® +ox’ +bx+a = (x+1)(ax4 +(b- a)x*+(c+a- b)x*+(b- a)x+ a)



Viy viéc gidi modt phuong trinh ¢6 hé s6 d6i xitng bac n 1 tuwong tng véi viéc gidi mot
phuong trinh c6 hé s d6i xitng bac n- 1 chin

3. Phuong trinh bic ba hdi quy
Dang téng quatax® +bx* +cx+d =0 (a,d 1 0,ac® = dbs)

q Tir diéu kién ta thdy néu ¢=0 thi b=0P phuong trinh (2b) c6 nghiém Xx = ‘3/ﬁ
a

.3
o Néuct Othi bt 0, didukien 0 3 =29
a gbg

Pit —=-tthic=-bt va d=-at®

C
b
khi d6 phuong trinh tr§ thanh ax® +bx’ - btx- at® =0
U (x-t)gax® +(at +b)x+at’g=0

. §x=t

gax2+(at+b)x+at2:0

Viy x= -% 1a 1 nghiém cta phuong trinh . Néu D= (at +b)’ - 4a?3 O thi phuong trinh c6

- (at+b)++/D
2a
Thi du. Gidi phuong trinh 8x* - 2x*- x+1=0

thém cdc nghiémla x=

. 1
Pap s6. x=-=
P 2

IV. Phuong trinh bac bén
Dang téng quat at* +bt®+ct®+dt+e=0 (a 1 0)

Ta dua vé dang t*+at*+bt>+ct+d =0 3)

bit t=x- 2 phuong trinh (3) dudc dua vé dang x* = px* +gx+r (3’) trong d6

i 332

sp=22 _p

| P=g

. 3

%q:- 1+1ab- Cc

: 8 2

i 1 4 2

U :—(3a - 16a2b + 64ac - 256d)
1"~ 256

Phuong trinh (3°) x4+2ax2+a2:(p+2a)x2+qx+(r+a2) (al R)
0 (x+a) =(p+2a)d+q+(r+a?) (39

Tatim a thda hé thitc g° =4(p+2a)(r +a?) dé viét v phai thanh



ey e

Khi d6 ta duge (x2+a ) =(p+2a)ax+——0 g  (3*%)

& 2(p+2a)g
§ Néu p+2a =0 thi phuong trinh (3*) 0 (x?+a ) =r +a? (Ban doc ty bién lujn tiép)
§ N&u p+2a <O thi phuong trinh (3**) v6 nghiém (do VT 3 0 va VP < 0)

. ) 6
§ N&u p+2a >O0thi phuong trinh (3**) U X2 =+./p+2a ax+——3— - a
&

2(p+2a)

e eniy enid

Péay 1a phuong trinh bic 2 theo X, cdc ban tu bién luin

Thi du. Giai phuong trinh X* - 2x°- 8x- 3=0 (¥)

Giai.

Phuong trinh (*) U x* =2x? +8x+3

Ta chon a théa 64 = 4(2+2a)(3+a2). Dé dang nhan thdy a =1 thoa

Phuong trinh (¥) U x*+2x2+1=4x*+8x+4 (cong mdi v&€ mdt lugng 2x% +1)
(x2+1)" = 4(x+1)*

(@)

. & +1=2(x+1)
é 2
ex’ +1=-2(x+1)
Vay cdc nghiém cta phuong trinh da chola x=1% J5

X Cdc dang phuong trinh bac bén thudng gdp va phuong phdp gidi

1. Phuong trinh bac bén tring phuong:
Dang téng quat ax* +bx’>+c=0 (a 1 0)

Phuong phép gidi rat don gidn bing cich dit y=x?3 0 d€ dwa phuong trinh vé dang
phuong trinh bac hai ay? +by+c¢ =0 va bién luan

2. Phuong trinh bic bén déi xitng
Dang tdng quét ax* +bx® +cx’ +bx+a=0 (a? 0)

Do at! 0 nén x=0 khong 12 nghiém cda phuong trinh, ta c¢6 thé chia ci 2 v€ ciia phuong
trinh cho x** 0 va dudc ax2+bx+c+9+%=0
X X

U a8§(2+i2+b8§(+12+(::0 *)
& Xp X

- — 1 A LN . 3 2 2 1 2 1 — /2
bit y=x+= (diéukién:|y|32) P y?=x*++2P X+ =y*- 2
X X X

Khi @6 phuong trinh (*) trd thainh ay®+by+c- 2a=0 va dé dang gidi dudc



Luu §
Ngoai ki€u phuong tinh bac bon ddi xitng nhu trén con c6 phuong trinh bic bon ¢ hé s§ doi
xtng léch ax* +bx*>+cx’ - bx+a=0 (al 0)

Phuong phép giai tuong tu nhu trén, xin gianh cho ban doc

Thi du: Cho phuong trinh : 8x* — 5x° + mx* + 5x + 8 = 0.
a) Giai phuong trinh khi m = -16.
b) Tim m dé phuong trinh vo nghiém .
5++/281 5" J281
16

16

Dép 862 a) X1:1,X2:—1,X3: 4

b) m £ ﬂ.
32

3.Phuong trinh bac bén hoi quy :
Dang tdng quét : ax* + bx’ + cx* +dx+e =0, (a 1 0) trong d6 ad” = eb’ (*)
a Néub =0 thid=0 phuong trinh trd thanh phuong trinh tring phuong :
ax’'+cx’+e=0vata gidi quyét dugc theo phuong phép 1.

.2
a Néub ! Othid 0, didukieno & = &9
a Sb 17}
bit % =t thi e=at’ vd d =Dbt thi phuong trinh (¥) tré thanh:
ax’ +bx’ + cx” + btx + at® = 0. ()
Do x = 0 khong 12 nghiém clia phuong trinh (**) nén ta chia 2 v€& phuong trinh (¥*) cho
2
x*10 ta dugc ax’+bx +c+ E + a—tz =0
X X
- 2 t2 t
O ax"+ —)+b(x+—-)+c=0 (F*%)
X X

2 2
bat x + t =y (diéukién:y* 3 4t) b x*+ t_2 +2t=y* P xX*+ t_2 = y*— 2t.
X X X
Phuong trinh (***) trg thanh : ay2+ by + ¢ — 2at = 0 la phuong trinh bac hai theo y , ta s€
tim dudc nghiém y P tim dugc x.
Thi du : gidi phuong trinh 2x*— 21x® + 34x% + 105 x + 50 = 0.

Hitong dan: Pit x - S =y ta thu dugc phuong trinh : 2y* =21y + 54 = 0 ¢6 nghiém
X

9
=6, y,= >
i y2= 5

0 Vdiy, =6 thi ta thu dudc cdc nghiém : x; = 3++/14, x, = 3- +/14.

9+4/161 o 9- 4161
4 777 4 7

0 Véiyr= % thi ta thu dudc : x3 = 4



4.Phuong trinh bic bén dang (x +a)* + (x +b)* =c. (c>0): (3d)

+
Phuong phédp gidi phuong trinh loai nay la dit x =y - aTb. Khi d6 phuong trinh (3d) trd
thanh:

4
a:§/+a bo a:i/ -_b9 =c.Pbit a= == b dé dugc phuong trinh gon hon :
2 8 2 g 2
~  Z 2 2 2
(y+a) +(y-a)'=c0 gy+a) +(y-a)'} - 2(y+a)'(y-a) =c
0 (2y+2°) - 2(y-a%) =
U 2y*+12y%a?+2a*-¢c=0
(*) la phuong trinh trung phudng theo y.
Ta gidi quyét ti€p bai toan theo phuong phap 1.
Thi du : Gidi phuong trinh (x — 2004)* + (x — 2006)* = 2
bép s6: x =2005

*)

5. Phuong phdp hé phuong trinh dbi xiing
Khi ta gdp cdc phuong trinh dang a(ax2 +bx+ C)2 + b(ax2 +bx+ C) +Cc=X (a ! O) (4e)

thi ta chuyén vé hé phuong trinh biing cdch dit y=ax?+bx+c. Lic d6 ta c6 hé d6i xiing
jax2 +bx +c =y
%ay2 +by +c =x
a(x- y)(x+y)+b(x- y)=y- xU (x- y)(ax+ay+b+1)=0

Ta trit  v€ theo v€ hai phuong trinh ca hé va thu dudc

ex=y éx=ax’ +bx+c éax? +(b- 1)x+c=0

U ¢ o ¢ U ¢
§X+Y=M S+ ax? +hx+c= - (b+1) Cax® +(b+1) x + —b+ac+1:0
e a g a e a

Gidi 2 phuong trinh bic hai nay ta thu dugc nghiém cta phuong trinh
Thi dy. Gidi phuong trinh (X2 +x- 2) +x* =4

Giai
Phuong trinh U (x* +x- 2)2+(x2+x- 2)- 2=x

2 N A X +EX-2=Yy
bit y=x"+x-2thitacohé: |

Ty?+y-2=x

Trir v€ theo v€ ta duge (X- y)(x+y+2)=0
. &X= . E&X=X"+Xx-2 . Eex=+
o &7 0 & 0 & V2

e .
BX+ty+2=0  gx+xP+x-2+2=0 @x=0Ux=-2
Viy phuong trinh di cho ¢6 4 nghiém xi { 2,-/2,0, JE}

6. Phuong trinh bic bon dang (x+a)(x+b)(x+c)(x+d)=m (a+b+c+d=b)
Phuong trinh U (x*+bx+ab)(x* +bx+cd) =




bit x*+bx=y thi ta dugc phuong trinh (y+ab)(y+cd)=m
U y?+(ab+cd)y+abcd- m=0
Giai ra ta tim dugc y roi thay vao phuong trinh ban diu d€ tim x

Thi du. Gidi phuong trinh (x- 1)(x- 3)(x+5)(x+7) =297
Gidi
D€ y thdy (-1) + 5 = (-3) + 7 cho nén tabién ddi lai nhu sau:
Phuong trinh U (X- 1)(x+5)(x- 3)(x+7) =207
(x* +4x- 5)(x* +4x- 21) =297
(v-5)(y-21)=297  (y=x*+4x)
U y*- 26y-192=0
Uy=32 y,=-6
7. Phuong trinh bac bon dang (x+a)(x+b)(x+c)(x+d)=mx* (ad=bc=b)
Phuong trinh U (x+a)(x+d)(x+b)(x+c)=mx’

o o

U ¢ +(a+d)x+bpgx +(b+c)x+bpg=md
Ta chi quan tAm dén trudng hgp b 1 0. Khi d6 x =0 khong 1a nghiém phuong trinh trén
Chia 2 v€ phuong trinh trén cho x* 1 0 ta dugc

a[§‘<+B+a+b98‘§‘<+2+c+d.;9=m

& x 2% X 7
bit y=x+B ta thu dugc phuong trinh
X
(y+a+b)(y+c+d)=mU y*+(a+b+c+d)y+(a+b)(c+d)- m=0
Giéi phuong trinh trén ta thu dugc y tir d6 tim duge X
Thi dy. Gidi phuong trinh (X* +3x+2)(X* +9x+18) =168x’

Huéng dan.
Phuong trinh U a§(+§+7ga§(+§+52:168
&€ x X x g
O (y+7)(y+5)=168  Fy=x+20
& X
) L ey=7
0 y*+12y-133=00 &
ey=-19
&+2=70 x =1x =6
9 gx X X =L4LX
§X+g:_190 X:-19¢2\/337

-19++/337 -19- /337

Vay cdc nghiém clia phuong trinh 12 x1 ]|'1, 6,
I 2 2}



B. CAC PHUGNG TRINH KHONG MAU MUC

Trong phan nay tbi xin gidi thiéu cling ban doc mot s6 phuong trinh thudng gip trong cic ki
thi nhu : phuong trinh chia dau gia tri tuyét d6i , phuong trinh vo ty, phuong trinh chita 4n &
mau.

L.Phuong trinh chita d4u gi4 tri tuyét d6i :

1 An€uA3 0
F-AnEuA<0
1) |[A+B|£|A+|B|. Diu “="xdyra U AB 3 0.
Ching minh : Binh phuong 2 v& : A” + 2AB + B* £ A’ + 2|AB| + B> © AB £ |AB| : luén
ding.

2) |A- B|3 |A|- |B|. Ddu “="xdyra U B(A-B) 3 0

Ching minh: Ap dung tinh chat 1 ta ¢6 : |A| = |(A -B)+ B| £ |A - B| + |B|

U |A- B|?|Al|- |B| : dpem.

Luuy: /A= |A|

Thi du :gidi phuong trinh /x2- 2X+1++/x?- 4x+4 =1

Mot s6 tinh chat cla |A| : |A| = "Al R

Giai: phuong trinh U \/(X- 1)2+\/(x- 2)2 =1
U [x-1+2- 4 =1.0BE&y [x- 2 =|2- X))
x-1+[2- %2 |(x- 1)+ (2- X)
U [x-1+2- X3 1.Ddu“=" U (x-1D2-x)30U 1£x£2
Vv Mot so dang thudng gip:

Ap dung tinh chét 1 ta c6

1.Phuong trinh dang |A| = |B| (5a)
. éA=B
Phuong trinh (5a) U 8
gA=-B
2.Phuong trinh dang |A| =B (5b)
. 1 B30
Phuong trinh (5b) U hodc
fA=BhayA=-B
. 1 A3%0 1 A<O
Phuong trinh (5b) U hay
TA=B TA=-B

3.Phuong trinh cit nhiéu diu gid tri tuyét doi :
Phuong phdp thirong dung la xét nghiém cta phuong trinh trén tirng khodng gia tri cla
TXD.
Thi du :gidi phuong trinh [3x +3+|x- §=[2x- 4 (5¢).
Gidi: Nghiém cta cic phuong trinh 3x + 3) , (x — 5), (2x — 4) lan lugt 1a -1, 5, 2.
0 Khi x 3 5 thi phuong trinh (5¢) tr6 thanh :3x + 3) + (x - 5) = (2x — 4) U x = -1 (loai do
khong thudc khodng dang xét)
0 Khi 2 £ x < 5 thi phuong trinh (5¢) tr§ thanh 3x +3) + (5 - x)=(2x-4) P v06 nghiém .




0Khi —1£ x < 2 thi phuong trinh (5¢) tr& thanh (3x +3) + (5= x) = (4 - 2x) U x = -1
(thda)

0 Khi x < -1 thi phuong trinh (5¢) tr& thanh (-3x = 3) + (5 — x) = (4= 2x) U x = -1 (loai do
khong thudc khodng dang xét)

VAay phuong trinh c6 nghiém duy nhat : x=-1

2.Phuong trinh vo ty:

DPay 1a phan quan trong nhat trong cdc loai phuong trinh vi né rat da dang va phic tap
Phuong trinh vo ty thudng xuat hién nhiu trong cdc ky thi, dic biét 1a ky thi hoc sinh gidi,
thi vao cdc trudng chuyén ...Trong muc nay ching ta chi chi trong d&€n phuong trinh chita

cdn bic hai va ba va cdc phudng phdp gidi chiing.
v/ MOt sd tinh chat cd ban:

ig(x)2 0
- R f(X :g(X) U 1 2n
“ 100 = [20)]
- 2dffx) =g(x) U f(x) = [gT™
O = [g0T" U [f(x)] = [g(x)

- O = [g0™ U f(x) = g(x)
Luu ¥ : Phép ning liiy thira v6i s6 mii chin 1 phép bién d6i tuong duong khi 2 v& ciing dau.
v Mot s6 dang phuong trinh vo ty thudng gip va phuong phép gidi:
1.Phuong phdp gidn udc :
Khi ta chia 2 v& ca phuong trinh cho /f(x) thi phéi chii y diéu kién f(x) 3 0
Thi du : gidi phuong trinh \/x(x -2) +/X(X- 5) =/X(x+3) (6a).
Gii: Piéukién:x 3 5hoicx £ -3.
Xétx 3 5: khi d6 ta chia 2 v€ phuong trinh (6a) cho Jx >0 thi thu dugc :
Vx-2 ++/x- 5 =+/x +3 . Binh phuong 2 v& khong 4m cho ta phuong trinh :

2x—7+2x-2x-5=x43 U 2+/x-2Jx-5 =10-x.
N |10 x30 |1O3
U U U x; =6 (thod), xo = — (loal)
YA(x- )(x- 5)=(10- x)?  13x>- 8x- 60=0
Xét x £ -3P -x > 0 : phuong trinh (6a) U /(- X)(2- X) ++/(- X)(5- X) =\/(- X)(- x- 3)
(6al)
Chia 2 v& phuong trinh (6al) cho ﬂ ta dugc : v2- x ++/5- x =+/- 3- X.
RO rang VT > VP b v0 nghiém .
VAay phuong trinh ¢6 nghiém duy nhit :x = 6.

2.Phuong phdp tri tuyét doi héa:

Trong mdt vai trudng hop ta c6 thédua biu thic chira 4n dudi cin thic vé dude dang
binh phuong.
Khi d6 ta dugc biéu thiic chita trong ddu gid tri tuyét doi nhd tinh chat : /A% = A

Thi du : gidi phuong trinh yx+2+ 20X +1 +/x+10- 6J/x+1=2x+2- 2Jx+1  (6b)




Hudng din: (6b) U \/(x+1)+2\/x+1+1+\/(x+1)- 6\/x+1+9:2\/(x+1)- 2Ux+1+1

U x40y +(x+1-3) =2(Jx+1- 1)
0 Lo 4=

bit 4/x+1 = y thi ta dudc phuong trinh chita diu gid tri tuyét d6i quen thudc:

y+1+ly-3=2y- 1

3.Phuong phdp hitu ty hod:

Pay 14 phuong phip chuyén phuong trinh chita cin thic v& dang phuong trinh hitu ty (c6
bic nguyén) bing cich dit 4n phu.

Thi du 1) gidi phuong trinh : x* + 8x + 12 - 24/x?+8x+8 =3 (6¢cl)

Gidi: Bt /x> +8x+8 =y (y>0) thi x> + 8x + 12 = (x> + 8x + 8) + 4 = y> + 4. Phuong trinh
(6¢l) trd thanh: y*+4-2y=3 U y=1 (thdadiéukién). b xX*+8x+8=1b x;=-1,
X, = -7.

Vay phuong trinh ¢6 2 nghi€ém :x;=-1, xo = -7.

Thi du 2) Gii phuong trinh 4/5- x +4/x- 1=4/2 (6¢2)

Giai:

biéukién:1 £x £5.

Tadit x-1=y+m (mlahingsé) P x=(y+m)*+1.

Dol £ x £ 5nén —m£y£—m+\/§.

Khi d6 4/5- x = 4/4- (y +m)*, phuong trinh (6¢2) trd thanh:
y+m+ 44- (y+m)' = V2 (6c3) U 4/4- (y+m)'= J2 -y—m.

Doy £ -m + V2 nén /2 -y—-m?3 0.
Phuong trinh (6¢3) U 4— (y+m)*= (V2 - y — m)*.

U W2-y-m*+(y+m)*=4

U [(N2-y-ml++m)?P-2(y2 -y-m)P (y+m)* =4, (6c4).
Dbén day ta chon m t6t nhit sao cho phudng trinh (6¢4) trd thanh phudng trinh bac bon tring
phuong, nghia la V2 - y — mvay + m phai la 2 lugng lién hgp

U ﬁ—m:mUmzﬂb_éﬁyﬁﬂ
2 2 2
Phuong trinh (6¢4) trd thanh
J2 2 2 2
[y + (o +y) -2 -y (- +y) " =4
2 2 2 2
U (1+2y2)2—2(%—y2)2:4U 2y4+6y2—g:0
o g2, 2
Y1 2 » Y2 5
V2. V2 2

. =-—thixi=(-—+— 4+1 =1
yi ) 1=( > 2)



V2 V2 2,
. :_thiX:—+— +1:5.
y2== 2=( > > )
Vay phuong trinh da cho c6 nghiém : x; =5, x, = 1.
Diéu can lvu y & cdc bai todn dang nay 12 chon m thich hgp dé€ 1am bai todn gon hon, don
gian hon.

X Motsd dang phuong trinh thuGng gép :

1) Ja+cx +4/b- cx +d\/(a+cx)(b- cx)=n (c>0,d* 0) (6¢)

Phuong phdp gidi:

Pidukién:a+cx 3 Ovib—cx3 0 b %E X £% via+b3 0.

Pit y=+atcx +4/b- cx thi y 3 0vay® £ 2(a+b) (ban doc ty ching minh !)
P 2\(a+cx)(b- cx) =y’—a—b (6cl)P y*3 a+b.

Phuong trinh (6¢) trd thanh

2y +d(y’—a—-b)=n O dy’+2y— (a+b+n). (6c2).

Pidukiénciayla: Va+b £y £2+/a+b.

Gidi phuong trinh (6¢2) ta c6 y , thay y vao phuong trinh (6¢1) rdi binh phuong 2 vé€ ta tim
dugc x .

Thi du : gidi phuong trinh Vx +4 +/1-x -,/(x +4)(1- x) =1

Dédp s6: x=0

ii) \/x+a2- b+2avx- b + \/x+c2- b+2cyx-b =dx+m. (a ! 0) (6d)
Phuong phép gidi:
biéukién:x s b.
Phuong trinh (6d) U \/(«/X- b +a)2+\/(«/x- b +C)2= dx + m
U ‘\/X- b+a‘ + ‘x/x- b+(;( =dx+m
Pit +/x- b =y (y s 0) rdi gidi phuong trinh chit a dau gi4 tri tuyét ddi theo y.
Tu d6 suy ra x.
Thi du : gidi phuong trinh X +3- 4v/x- 1 +/x+8- 6yx- 1 =2x- 1
Dipsd: x=2

4.Phuong phdp hé phuong trinh hoa:
Trong phin nay tdi xin trinh bay cdch chuyén mot phuong trinh vo ty vé hé phuong trinh

hitu ty ciing biing cdch dit 4n phu.

1) Phuong trinh bac hai chtra cédn :

Dang t6ng quit : vax +b = r(ux + V)2 +dx +e (a,u,rt 0) (6e)
Phuong phép gidi:

Piéukién:ax+b3 0.

Pit Jax+b =uy+v(uy+v 3 0) O ax+b=(uy+v)> (6el)

Phuong trinh (6e) trd thanh




r(ux + V)2 =uy+v-dx—e (6€2)
. ju=ar+d fr(uy +v) =arx +br
Né&u | thi tir (6e1) va (6e2) ta ¢6 hé sau } (uy V)2
jv=br+e fr(ux+v) =uy+(ar- u)x +br
Trir v€ theo v€ hai phudng trinh ciia hé ta dugc :
r(uy+v)2 - r(ux+v)2 =ux — uy
U u(y - x)(ruy + rux +2rv+1)=0

éx=y EUX+V = Uy +V Qux+v)’ =ax+b
0 ¢ 10 & —— 10 ¢ e 1o
Quy=-ux- 2v- — €&Jax+b-v=-ux- 2v- = eM/ax+b:- UX+V+=2
& roé r§ & r g
Giéi 2 phuong trinh trén ta tim dugc nghiém phuong trinh .
Thi du : gidi phuong trinh v/2x +5 = 32x%+ 32x . (6e3)
Giai :
Pbiéu kién : x 3 _7
Phuong trinh (6e3) U +/2x+5 =2(4x +2)* - 8.
] i
i 1(4y+2) =2x+5
Pt V2x+5 =dy+2 (y 3 ?5) thi ta ¢6 hé %( Y )2
f(4x+2) =2y +5
Trir v€ theo v€ ta dugc
. 6y =X . EU2x+5=4x+2 (6e4)
2(y-x)dy+4x+5)=0 U @a ue
Ay =-4x-5 2x+5-2=-4x-5 (6€5)
15 1
0 Gidi (6¢4) : phuong trinh (6e4) U | 2 U x= %@
fox +5=16x>+16x+4
i35 3
j-—ExE-— - -11-
0 Giai (6e5) : phuong trinh (6e5) U % 2 4 U x= 111—6@
12x+5=(4x+3)
-7+ - -
Vay phuong trinh da cho c6 2 nghi€ém 1a : x; = ! \/E,xzz 11- V57
16 16
Luuy.
Cach gidi hoan toan tuong tu khi ta xét phuong trinh bac ba ¢6 chita can bic ba
. ju=ar+d
vax +b =r(ux +v) +dx +e vdi di€u kién :,u ar (Xin gianh cho ban doc !)
Yax +b *+d diéu k -
jv=br+e

Thi du :gidi phuong trinh 3/3x- 5 = 8x” — 36x” + 53x — 25.
Hudng din : Bi€n d6i phuong trinh thanh 3/3x- 5 = (2x — 3)* — x + 2 va gidi.

ii) Phuong trinh dang +/a - f(x) +/b+f(x) =c.

Trong d6 f(x) 12 mot ham s chita bién x, f(x) thudng bing kx, kx, k+/x -d ...
Céch giai phuong trinh loai nay 12 dit 4n phu va dirng quén tim diéu kién dé cin c6 nghia !



Ta dit )
fv=4b+1(x)

b jutv=c iu+v:2C

I, ’_ | c-a-b

ju tv ' =a+b uy =

ey t 2
Theo dinh ly Viet ddo ta c6 u, v 1a 2 nghiém cda phudng trinh :

2— -

X ex+ €130

Gidi ra ta tim dudc u, v P tim dudc f(x) P tim dudc x.
Luu y: f(x) 1a nghiém chung cia hé (I).

X Cic dang thudng gip cla loai phudng trinh nay 1a:
Ja+f(x)- b- f(x)=c
Ya+f(x)£3/b- f(x)=c
4\/a +1(x) i‘{/b - f(x)=c
Ja+f(x)xib- f(x)=c

Thi du :gidi phuong trinh /-1+~/x +3/3- Vx =2
Dépso:x=4
Ngoai ra con c6 dang sau: “\‘/a - f(x) +§/b +f(x)=c (m ! n, max{m,n}=4)

Sau khi dit 4n phu ta thu dudc phuong trinh c¢6 bic nhd hon 5 .

5.Phuong phdp luong lién hop:

Viéc nhian mot lugng lién hdp vao mot bi€u thiic 1am cho viéc gidi phuong trinh trd nén dé
dang hon. Phuong phap nay dudc st dung trong nhiéu muc dich khac nhau, & day tdi xin dua
ra 3 1gi ich khi st dung phuong phdp nay :

v/ Nhim tao ra mdt nhan tif chung véi v€ con lai.

Thi du : gidi phuong trinh /2x+1- vx- 2 =x+3 (7a)

Gidi:

biéukién:x 3 2

P& y thdiy 2x + 1) — (x — 2) = x + 3 = VP. Do d6 ta nhan lugng lién hdp vao 2 v€ cia

phuong trinh :

(J2x+1- x-2) (J2x+ 1 +4/x- 2) = (x + 3)( 42x+ 1 +4/x- 2)
UXx+3=(x+3)(2xt1+4x-2)
. eX=-3

U ~
& oxr1+x- 2

=1 P phuong trinh vo6 nghiém

Vv Nhim tao ra d mdi v&€ mot nhan t chung.
Thi du : gidi phuong trinh \2x> 1++/x2-3x- 2 =252+ 2x +3 +4/x>- x +2 (7b)




Gidi :

3+4/17
B

biéukién: x £ % hoic x 3

(7b) U 2x> 1- 257 +2x+3 =457~ x +2 - 4/x*-3x- 2
g (V2x* 1- V2x2+2x +3)(y/2x> 1++/2x%+2x +3)
J2x% 1+2x2+2x+3
(X2 X+ 2- x%3X- 2)(x2- X+2+4x%3X - 2)
B Ix2- x+2++/x23x- 2
. -(2x +4) _ 2X +4
U =
J2x% 14252+ 2x+3 x%- x+2+4/x%3x- 2
U x =-2(thda di€u kién ).
Viy phuong trinh c6 duy nhat 1 nghiém :x = -2

Vv Nhim chitng minh phuong trinh c6 nghiém duy nhat.
+
Thi du : gidi phuong trinh ~ %> ; VT2 x4k 9- 9+ i (7¢)

Gidi :
Piéu kién :x 3 3.

Jx+3- 242 \/_3 V2 = (x5) + (o 9~ 4)

Phuong trinh (7¢) U

2
g (x+3- 22)(/x+3+2V2) (J—3 J2)(x- 3++/2)
2(Jx+3+2f) 2(Jx- 3++/2)

= (x- 5+ 3X= 9= HWX'- 9+4)
Jx%-9+4

0 X-5 X-5 - (x- 5)+ (x- 5)(x +5)
2(/x +3+2/2) 2(J—3+f) Jx2-9+4
éx=5

0 ¢ 1 1 i, X5 (Tel)

gz(Jx+3+2J§)+2(Jx- 3+42) +\/x2- 9+4

Xét phuong trinh (7c1) . Tacd VT < 1

1
26 +24/2) N

VAay phuong trinh c6 nghiém duy nhat : x = 5.

<1< VPsuyra (7cl) vd nghiém .

II1.Phuong trinh chia 4n & miu :
Déi vai phurong trinh loai ndy ching tacan leu y tim didu kién cia x d&& miu khéc 0
Sau day lamot sb phuwong phép giai phuong trinh chira an & mau
1. Phuong phép khir phan thirc
Muc dich cua phuong phép la dung dé triét tiéu va rdt gon cac phan thac cia mau dé |am bai
todn tro nén don gian hon
Thi du




1 + 1 + 1 _ i
X*+9x+20 Xx*+11x+30 x*+13x+42 18
Giai
biéuki¢n xI R\{-4,-5,-6,- 7}
Phuong trinh trén twong duong

el 106eel 16el 106_1
&Ex+4 x+55 &x+5 x+6g &x+6 x+7g 18
gt 1 _1
X+4 x+7 18
N .~ eXx=2
0 % +11x- 26=00 g
ex=-13

2. Phuong phdp nhén tir hda
Phuong phép ndy dugc dung dé bién ddi cac phan thic cua phuong trinh sao cho mdi phan
thirc c6 chira nhan tir chung bang cach thém bét céc lrong thich hop
Thi du 1. Giai phuong trinh
X- 305+ X- 307+ X- 309+ X- 401 _
1700 1698 1696 1694
Giai
Phuong trinh trén twong duong

ox- 305 0 ax-307 6 ax-309 8 ax-401 5_,
§1700 5 & 1698 5 & 1696 g & 1694 g

. X- 2005 x- 2005 x- 2005 x- 2005 _

O + + + =

1700 1698 1696 1694

U x=2005
Thi duy 2.
4°+18 5 _ 7 .9
X*+7 X+2 xX*+4 X +6
Giai
Phuong trinh trén tuong duong
gmxz+l8_32:0'925 _12+a-;-27 _12+o'929 _12
& X°+7 g8x+2 g &X+4 g &XF+6 g

. X*-3 3-x* 3-x* 3-x .
U = + + U x=%43
X2+7 X*+2 X*+4 XxX*+6 V3

3. Phuong phap lugng lién hop
Phuong phép ndy da duoc dé cap dén kha ki ¢ phan phuong trinh vo ti. O day téi chi ra mot
rng dung khéc caa phuong phép luong lién hop ddi véi phuong trinh chradn 6 mau
Thi du

1 1 1

+ + =1

Ux+3+x+2  x+2+x+1 Jx+1+4x
Giai
biéukién x3 0




Phuong trinh trén tuwong duong

Ix+3- x+2 . Ix+2- x+1
(Jx+3+Jx+2)(Jx+3- Vx+ 2) (Jx+2- Jx+1)(Jx+2+Jx+1)

Jx+1- \x _
" e
0 (\/X+3-\/X+2)+(\/X+2-\/X+1)+(\/m-'\/;):
U Vx+3-x=1

U x=1

4. Phuong phép chiaxubng
Y tuwdng caa phuong phép 1a 8p dung tinh chit caa viéc chia ca tor va mau cho mot luong khéc
khéng thi khdng doi.
Thi du:
Giai phuong trinh:
X N 2X
x°+3x+1 3x*+5x+3
Giai:
biéukién
N 2
| +3x+12 0 -3245
13x%+5x+31 0 2
Nhan thidy x =0 khéng phai |a nghiém cua phuong trinh. Ta chia ca tir va miu cia cac phan
, X 2X
thac — =
X" +3x+1 3x“+5x+3
1 2
+ =-1

x+3+1 3x+5+§

X X

cho x 1 0thi phuong trinh trén tré thanh :

Pat y= x+1(| y|® 2), tathu duoc:
X

1.2 _

y+3 3y+5

U 3y*+19y+26=0
6y=-2

y é

Ug 13
é 3

Véi y=-2thi x=-1.

Vi y—-gth _o1s “13

Céc nghiém trén déu thoa dleu kién caa phuong trinh.

5.Phuong phdp danh gia

bay l1a mot phuong phap hay va thuong dua téi 101 giai dep ngin gon. Phuong phép nay sir
dung céc bat dang thuc va cach danh gid nhu sau.




i f(x)=9(x)
ff()3%a b f(0=g(x=a
lg£a
Thi du: Giai phuong trinh:
V3 +6xX+7 +/5x% +10X+14 = 4- 2x- X2

S’I]?Ilclmg trinh trén twong dwong vai:

\/3(x+1)2 +4+\/5(x+1)2 +9=5- (x+1)?
Nhan xét :
}3(x+1)2+4+5(x+1)?+9°% J4+./9=5
1"5- (Xx+1)?£5
Ngoai ratacon cé thé bién ddi phuong trinh thanh dang téng céc binh phuong:
f2)+ f7(x)+...+ f?(x)=0
Khidé f, (x)=f,(X)=...=f, (x)=0
Nghiém caa phuong trinh [anghiém chung caa f,(x) =0,i = 1n.

P (x+1)*=00 x=-1

Thi du: Giai phuong trinh:

X' - x*+3x+5- 2Jx+2=0

Giai:

bicukién x3 - 2. Phuong trinh d& cho tuong duong
(x +2x+1) +(x* - 26 +1) +(x+2- 2/x+2+1)=0

O (x+1)%+(x*- 1)° +(\/x 2- 1)2 =0
b x=-1
That qua dep phai khong cac ban J
Phuong trinh sir dung phuong phdp nay thuong chi ¢d 1 nghiém x, vanghiém nay thuong dé
doan .
Céch dénh gia dua trén viéc xé x> x, va X< x, dé suy ra phuong trinh c6 nghiém duy nhat
X=X
Thi dy: Giai phuong trinh
V5- X6 - Y3x*- 2=1

Giai:

Didukien: - ¥5Ex£ /5.
Phuong trinh twong duong véi +/5- X6 = 3x*- 2 +1
Tadé thay phuong trinh c6 nghiém |X| =1, nghiala x = +1.
Khi |x>1

}V5- Xt <4=2

|

i¥3xt- 2+1>Y1+1=2

Khi |x>1

. Suy ra phuong trinh vé nghiém.



1V5- X0 >Ja=2
|
F¥3x* - 2+1<¥1+1=2

Vay phuong trinh chi c6 nghiém x = +1.

. Suy ra phuong trinh vé nghiém.

Mt sb tinh chét co ban thuong ding

O£ x£1P X"£x," nl N.

1£xP x"3 x," nl N.

Thi du: Giai phuong trinh.

V1- 2 +4@+x-1+91- x =1

Gii:

biéu kién don gian, cac ban c6 thé dé dang xac dinh.
Dit a=+/1- X,b=4x* +x- 1,c=41- x thi taco he:

jatb+c=1 ia’fa
la?+b*+c®=1p OEab,cE1P {b*Eb
'A:'a,b,c3 0 .A:.c6£c
1a’=a
b l1=a’+b*+c*£a+b+c=1pP %b“:b
.A:.CG=C

Giai ratadugc nghiém duy nhat 1a x =1.
Bai tap téng hop

Bai 1: Giai phuong trinh:
(x+ x+2)(x+9\/§+18) =168x
Ba 2: Giai phuong trinh:
8 N 20 _, 14
X*+4 x*+16 x* +10
Bai 3: Giai phuong trinh:
x®+3x°+6x* +7x3+6x° +3x+1=0
Bai 4: Giai phuong trinh:
(X- D(x- 5)(x- (x-7)=20
Bai 5: Giai phuong trinh:
2x% - 1, 5 _20
X 2x°-x-1 3
Ba 6: Giai phuong trinh:
(x-2)°+(x-2)° =1
Ba 7: Giai phuong trinh:
|x- 8- 2|=4
Bai 8: Giai phuong trinh:

JX+3+4/x- 1++/x+15- 8x-1=6




Bai 9: Giai phuong trinh:
X’ - x+5=5
Ba 10: Giai phuong trinh:
8x*- 2x*- x+1=0
Bai 11: Giai phuong trinh:
x'=4x*- 3
Ba 12: Giai phuong trinh:
2x° - 6X- 1=+/4x+5
Ba 13: Giai phuong trinh:
(x+3)*+(x+5)* =4
Ba 14: Giai phuong trinh:
X+1 N X+6 _ X+2 N X+5
X +2X X +12x+35 X' +4x+3 x> +10x+24
Bai 15: Giai phuong trinh:
X° +3x+3=+/2x+3
Bai 16: Giai phuong trinh:
6-2x 6+2x _8

+ ==
J5-x +5+x 3

HE PHUONG TRINH
|.Cac hé phwong trinh co ban

A. Hé phwong trinh dbi xéng :
tf(xy)=0
Dang ]|: ()
t9(xy)=0
i f(xy)="1f(y,Xx.
Tl’rcla:’ (% y)=f(y,x)
19(xy) =9(y, X).

Céach giai: ‘
Théng thuong nguoi ta dat an phy:
S=x+y hay S=x-vy
P=xy
jf(sP)=0
|
i9(S,P)=0
Vi du: Giai hé
IXy+xy° =6
Dy +x+y=5
Nhu dandi ¢ trén, tahdy dat S=x+y; P =xy vah¢ dacho tré thanh
] =6 _]S=2  |S=3
{s+P=5 {P=3  ip=2
Tir day tadé dang tim duoc cac nghiém (x,y) sau:

(xy)=12);(21)

mad do vai tro cia X,y nhu nhau.

=} sau do tim duoc S, P vatim dugc cac nghiém (X, y)

hay



Nhung dé phuong phép trén &p dung hitu hi¢u thi tanén bién doi mot chit cac an sb dé
sau khi dat an phu, ta duoc nhitng phuong trinh nhe nhang hon

ixy+x+y:5
Vidul: | 3 3

(xe2f +(y 2y =35
bit S=(x+1)+(y+1); P=(x+1)(y+1) tas co h¢ phuong trinh sau
jP=6 }S=5 _ jx=3 | x=2
I of 2 e P i P 0, by
S(S*-3P)=35 ~ {P=6  jy=2 1y=3

N 2 2 _
Vidgg | XTYrXHy =8

Txy(x+P(y+1) =12

S=x+y

O day theo théng 18 ching ta hay thir dat : , tathu duoc hé sau:

TE=Xxy
i $+S-2P=8
{P(P+S+1)=12
RG rang moi chuyén khdng don gian chdt nao. Tuy nhién ¢ 1€ cac ban ciing s& nhan ra sy
tinh te trong bai tdan, d6 1a ¢ bac ciamoi phuong trinh. Phuong trinh dau tién bac 2 c6 I&
chira P. The nhung nd khdng ¢ mot dang tich thuan tién nao,trong khi phuong trinh thir hai
Iaj ¢ dang tich vabac 4,gap d6i bac 2. Néu cac ban nhin trong biéu thirc Sva P,b;ic cuaP
gap d6i bac cia Snhu vay phdi chang phuong trinh thu nhat 1a Stha hai 1a P. Neu vay thi
cac giatri X vay trong P la gi. Quan sat phuong trinh thir hai cac ban c6 thé dé dang nhan
rasu tinh té nay, dola x(x+1)va y(y+1).

Tu y tuong nay ta dat:
a=x(x+1)
b=y(y+1)

Hé da cho tuong duong vai:

ja+tb=8 1a=6 | a=2

{ab=12 = ib=2 " {b=6

Nhu vay (x,y) langhiém caa céc phuong trinh sau:
Dt*+t=2b t,=1Ut,=-2

it>+t=6pP t,=2 Ut,=-3

Toém lai nghiém caa hé dacho la
(x,¥)=1-2);(-21);(2-3);(-32)

hay

B. Phwong trinh déi xirng loai 2:

1 f(xy)=0.

{ f(y,x)=0.

Déi vai dang hé phuong trinh ndy, ta co thé duavé mot dang hé twong duong sau:
1 f(xy)- f(y,x)=0

1)+ (.9 =0,



Hé phurong trinh méi ma cé&c ban thu dugc lamot hé déi xtirng hay niradbi xieng matada
5 . ih(xy)=f(xy)- f(y,x .

xét ¢ phan trén. That vay néu dat : (x.) (% y)- T(¥,%) . Tasg duahé vé dang:

T9(xy)=f(xy)+ f(y.%

ih(x,y)=0 . .. ih(x,y)=-h(y,X

%(Y) .Odo%(y) (¥, %)

19(x,y)=0 19(%y) =9(Y, ).

C06 thé céc ban thiy ring h(x, y) khéng déi xtirng hdan téan (nira ddi xung). Tuy nhién &

day co thé chap nhan dugc boi 18 hé tad dang h(x, y) = 0.(Néu céc ban van thay ray rut vi

diéu nay thi c&c ban hay viét dudi dang h?(x, y) = 0,chiang phai h?(x, y) dbi xiang d6 sao

.Chay thém latéc gia chi mudn cé&c ban nim bit méi quan hé caa sy déi xting va nia doi

xung mot cach rd rang hon, chi trong [Gc giai bai tap cac ban chd binh phuong 1én nhé. J)

C. Phwong trinh ding cap.

N f , — 1 N - Kk

% (xy)=a@ MALG d6 - :,f(tx,ty) tkf(x,y)
19(x.y)=b(2) i 9(xty) =t'g(xy)

O day diéu kién thir hai c&c ban c6 thé hiéu mot cach don gian 1& céc don thire trong céc
ham f va g ladong bac (bac caadon thic hai bién x,y 1a tong cac bac caax vay). Nhan
xét ndy s gitip cho cAc ban nhan biét duoc phuong trinh dang cip mot cach dé dang hon.
Cach giai tong quét ¢ day ladua ve phuong trinh:

bf (x,y) - ag(x,y) =0,6 dé a,b khéng dong thoi bang O.
Néu a,b dong thoi bang 0. Tagiai riéng cac phuong trinh f (x,y) = 0; g(x, y) =0 vaso
sanh nghiém.
Céch giai twong ty nhu phuong trinh bf (x, y) - ag(x, y) = 0 nén c&c ban co thé tham khao
bén dudi.
Taxét 2 truong hop.
i)x = 0 langhiém cua hé phuong trinh. Didu ndy thi c&c ban chi cin thé x = 0vagiai
phuong trinh mot bién theo y.

Truong hop nay tathu dugc nghiém (x,y) =(0,y,)...

ii) Truong hop nay ta ss tim cac nghiém khéc (0, ,)...Chiahai vé cho x* trong d6 k la

X 3 . 2 - . -
bac cia f .Dbat t =—. Taduave phuong trinh theo an t. Giai phuong trinh nay tatim
y

duocti s6 = .Saudéthay x thanh ty trong (1) . Giai phuong trinh ndy theo an'y, tasa rt
y

raduoc cac nghiém cuabai toén (ty,,V,) .
13x%- 2xy+2y* =7

%x2+6xy- 3y*=-8

Giai:

Hé da cho tuong duong vai:

i 24x° - 16xy +16y” =56

17X +42xy - 21y? =- 56



~ 1 24x% - 16xy +16y* =56
1316 +26xy - 5y? = 0(*)
Tagiai (*).
31x* +26xy - 5y* =0
U (31x- by)(x+y)=0(**)
. &31x- 5y =0(1)
Ue
g x+y=0(2)
Tir day taco thé d& dang giai duoc bang cach thé vao hé phuong trinh ban dau

I1.Céc phwong phap giai hé¢ khéng mau muc:
A.Duing bat dang thic
Dau hiéu cho phép ta sir dung phuong phép ndy lata ss thiy sé phuong trinh trong hé it
hon sb an .
Vi dul Giai hé phuong trinh nghiém duong :

ix+y+z=3
H(1+x)(1+y) 1+ 2) = (1+ Sz
Giai:

VT = 1+ X+ y+2z+(xy+yz+2X) + xyz 3 1+3§/@+3§/(xyz)2 +xyz:(j|_+%)3

Suy radiu bang xay rakhi x=y=z=1

Vi du 2: Giai hé phuong trinh :
fVX+L+Ux+3+x+5=Jy- 1+,Jy- 3+,/y- 5
|

FX+y+x’+y> =80

Giai: Pk:x3 -1Ly35

Gia st

X>y-6pb VT >VP
X<y-6b VT <VP
Suyrax=y-6

Dén day ban doc co thé tu giai

Vidu 3: Giai hé :

i 3X N 4y N 2z -1

{ Xx+1 y+1 z+1

18°xy*z* =1

Giai: o ‘ , o

-Bai téan nay 6 so an nhicu hon so phuong trinh vi vay tasé s dung bat dang thuc
-Nhan xét : bac ciax,y,z khac nhau nén ta sir dung Cauchy sao cho xuat hién bac giong hé

1 2x+4y+22

Tach: x+1 x+1 y+l z+1




Ap dung Cauchy 8 sb:

2\,452
Lo X X Y Yy, Y,y ,2,2, 8 XYz
Xx+1 x+1 x+1 y+1 y+1 y+1 y+1 z+1 z+1 (x+1)2(y+1)4(z+1)2

Hoan toan tuong tu :

1 . xXy’z
8
v+ (x+1) (y+1) (z+1)

1, xXy*zt
8s 3 2 1
2+l N (x+1) (v+1) (249
Tir céc bat dang thic thu dugc ta co:
1 1 1 . 89 X24y32216
8
o) @ry) @2 @ ey @)

P 8xy'Z7 £1

ddubingxayray =Y =_Z N x:y:z:E
x+1 y+1 z+1 9 8
| o4 697

. e X'yt =——

Vidu4: giai hé: i 81

Px2+y? +xy- 3x- 4y+4=0
Giai:
-Vi du ndy ching téi mudn giéi thiéu cong cu x&c dinh mién giatri caax,y nhd
diéu kién c6 nghiém cuatam thirc bac hai
-Xét phuong trinh bac hai theo x:
x> +x(y-3)+y’- 4y+4=0

=(y-3)"- 4(y-2)°£00 (y-1)(3y- 7)£00 1£ y££

Tuong tu xét phuong trinh bac hai theo y thi taco O£ X £ g

e} ae70 697
Suyra x*+vy’ £ =
Y R T Ty

P X =g vay :g .Tuy nhién thé vao hé thi b nghiém nay khéng thoa

Vi vay hé phuong trinh vé nghiém

Vidu 5: Giai hé:



ix°- x*+2x%y =2
Y-y 2yiz=2
%25- 7' +22°x=2

Y tuwong ciabai téan ndy |a taphai d6an nghiém ciahé la x = y = z=1,sau d6 chitng
minh1a x>1 hay x <1 déu v6 nghiém

Néu x>1b 2=2°- 2'+22°x>2°- ' +22° b 0>(z- 1)(z4+22+2)

Do z*'+2z+2 lubnduong nén 1>z
Tuongty P y>1b x<1b Voli

Tuongty x<1b vOliVay x=1b y=1b z=1

Bai tap luyén tap

Giai céc hé:
:21Y +6y=1988
Y w2
| x*=(y-1)(z+2) P
i X+y+z=2 ¥ I
Y 2 ’ 224 2)¥>’2:(Z‘1)(><+2) 3)!'21iz+6z=1988
122:(x-1)(y+2) i «
21— +6x=1988
Iz
i 23 _
1+
: 2\ IX*+y*+2°=3
! |
=z iy 7 _
'I'y +1 I_+_+__
i 952 1y zZ X
[5—-=X
1 z2°+1

B.Pat an phu: ’ 7
ba6i khi bai téan s2 phirc tap néu tagiai hé vai an (x,y,z,...) nhung chi sau mét phép dat
a=1(x),b=f(y),c=1(2),...

Vidu 1:Giai hé
i xy _12
':'x+y_€
I yz _18
‘y+z 5
I xz 36
ix+z 13

N |~

Huéng dan: Dat azi,bz ,C

x
< |k



Viduy 2: Giai hé:

1 X°(y+2)” = (3% +x+1)y*7

LY (x 27 = @y +y+ )52

% Z*(x+Yy)? =(52° + z+1)x°y?

Néu x =0 dé dang suy radugc: y=z=0.Nhu vay (x,y,2z) =(0,0,0) lamét nghiém caa
hé.

Tatim céc nghiém khéc (0,0,0)

Chiahai vé cho x?y?Z? tathu duoc hé twong duong:

i .2
jmyez8 g 11

I :

igyzg x X

|

lax+ze_, 1,1

'|'8 Xz B y y2

:ae<+yo 5+1+i

€5 T2

Talal dat a=1;b=1;c=E tanhan duoc:
X y z

i (a+b)>=c*+c+5()
lb+c)?=a?+a+3(2)
. ~
t(a+c)’ =b*+b+4(3)
L (2- 3P (a- b)(2(a+b+c)+1)=1
a
D-@2P (b-c)(2(a+tb+c)+1) =1
Tuddysuyraa-b=b-ch a+c=2b
Thay vao (2) tadugc 3b°- b+4=0.
Tir day céc ban co thé dé dang giai tiép bai toan.

Vidu 3: Giai hé
1X°(6+21y)=1
T X(y*- 6)=21

Néu giai hé véi an (x,y) thi & day tathat kho dé thiy dwocj huéng giai.
Nhung moi chuyén s¢ rd rang khi tadat x = 1
z
12°=21y+6
} y’=21z+6
Day lahé dbi xang mata cé thé dé dang tim raduéc huéng giai. J
Sau day labai tap ap dung danh cho ban doc:
Bai tap luyén tap.

Bai 1: Giai hé:

12X +2x+y*+2=6

YOy +x+y+]) =4
Bai 2: Giai hé:



1(x+y+2)°=12t°

'}(y+ z+t)% =12

-:-(z+t+x)3 =12y°

f(t+x+y) =127
C.Tinh cac dai lwgng chung
Y tuong cua phuong phép nay latinh cac dai luong trong do.
Vidu 1:Giai hé:

iXy+y+2x+2=4

| yz+2z+3y=6 (*)

% XZ+Z+3X=5

1 (x+])(y+2)=6

*) 0 {(y+2)(z+3)=12b (x+1)(y+2)(z+3)=+24
{ (z+3(x+1) =8
Tir day céc ban co thé co thé giai tiép mot céch dé dang.

Vi du 2:Giai hé:

i u+v=2Q)

{ ux+vy =3(2)

: ux® +vy* =5(3)

fux® +w® =9(4)
Giai:

Nhén x+y vao (3)

P ux®+wy’ +ux’y+vxy® =5(x+Y)

P 9+3xy=5(x+Y)

Nhén x+y vao (2)

P uy+vx=2(x+y)- 3

Nhan x*+y* vao (2)

3 +y?) =9+ xy(uy +vx) =9+ xy[2(x +y) - 3
bat a=x+yb=xy.
Dén day céc ban co thé dé dang giai tiép J.

Bai tap luyén tap

Bai 1: Giai h¢
1 X2 +y?+22 +t? =50
IX- Yy +72-t2=-24
|
i xz=yt
f x- y+z+t=0.
Bai 2:Giai h¢
| 2
i
]
1
|

y -

2 _

(a,b,c lanhitng hing sb)

2 _

z
X

S 2 %
5aa



Bai 3:Giai hé

Tax+by =(x- y)*

iby+cz=(y- 2 (a,b,c lanhing hing o)

Lez+ax=(z- x)°
Bai 4:Giai he.

X +x(y- 2°=2

FYS+y(z- X)? =30

12 +2(x- y)*=16
D.Nhén lién hep. ’ o o
Phuong phap nay chu yeu bo dau can thirc d€ de tinh toan hay dé xuat hi¢n nhiing dai
lwong cd thé dat an phu.
Vidu 1:Giai hé:

(@)

P u=v=5pb x=y=2
Vidu 2: Giai hé:

N

Giai:

Tir hé tasuy radiéu kién:

X, y>0

H¢ da cho tuong duong vai:




P 15xy = (y- 2x)(y+42x)
P y*+25xy- 84x* =0
P (3x- y)(y+28x) =0

é 3x=y

Sy +28x=0

Truong hop tha hai taloai do khdng thoadiéu kién x,y > 0.
Thay vao hé ban diu ta thu duoc nghiém sau:
_B+ 2J6 5+26 0

() § 27 9

Bai tap luyén tap

Bai 1: Giai hé
jVx+6+y+1=5
|

T‘/X"'l"' y+6=5

Bai 2: Giai hé
- Ix+y+/xy+1=5- 2
|

I (xDy-3=1

Ba 3: Giai hé

i\/— X y
e x+1+\/§-—_ +1+ -
% 2

[ yax+2)(x+D(y+1) =0
Két thac bai viét 1a phan bai tap tong hop cac muc vé hé phuong trinh mata dd xem xét:

I11)Bai tap tong hep.

Ba 1: Giai céc hé phuong trinh sau:
i X°y+xy* =6.
%xy+x+y:5.

b)}x“+x2y2+y4 =21

P X xy+y =7

Ba 2: Giai hé phuong trinh sau:



I x+y+xX’+y* =8
PX(x+1)+ y(y+1) =12
Ba 3:Giai hé phuong trinh sau:
3[x+|y|+x3+2x2|y|+2xy2+|y3|=O
% x|y =-2.

Ba 4:Giai hé phuong trinh sau:
i X-y=6
1x- vy =126

Ba 5:Giai hé phuong trinh sau:
1x*+y?=2a
1 oxy+1=2a



