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Mgt Phwong Phap Giai Phwong Trinh Vo Ti
1/ Giéi thiu:
Y tuong chinh ciia phirong phdp xudt phdt tir biéu thirc sau:
f"(X)+b=a2/m, trong d6 a,b e R (1).
Giai:

V6i cac bai toan phuong trinh khi dé dua vé duoc dang trén thi ching ta c6 thé xtr Iy bang phuong phap
dat an phu va dung hé doi xing:

pat g(x) = (y/af (x)—b) = g"(x) +b =af (x) (2).
Khido tir (1) taclingco: f"(X)+b=ag"(x) (3)

"(X)+b=af (x

Tur (2) va (3) ta co hé: 9°(x) 9

f"(x)+b=ag(x)
Dén day ta giai quyét dé dang bang cach trir hai vé va dat an phu.
11/ Vi du ap dung:
Dua vao phuong phap trén ching ta hoan toan c6 thé ¢ cac phuong trinh khac nhau thdm chi mot sb bai
1a rat kho néu chua biét dang bai toan trén. Tuy nhién khong phai moi bai toan déu dé dang nhu dang tong
quat doi hoi ching ta phai biét khon khéo va bién d6i doi chat. Cac vi du dudi ddy s& gitip cac ban hiéu
ro:
Bai 1: Giai phuong trinh : x> +1=232x 1.
Giai:

D& nhan thdy a=2,b =1, f (X) = x. Do d¢ dat:
y:\‘Q’/Zx—1<:>y3 +1=2X.

. X3 +1= 2y )
Vay ta c0 hé phuong trinh . Trir hai phuong trinh cta hé:

y3+1:2x
3 3 2 2 _ _
=y  =2(y—-X) o X-y) (X +xy+y - +2)=0<=x=Yy

(Do x2+xy+y2 +2:(x+%)2+%y2+2>0)Thayvao hé ta co:

X3 +1=2x o x°—2x+1=0< (X-D)(X* +Xx-1) =0
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Xx=1

. o ) ~1+.5
= 1+ \/g . Vay phuong trinh c6 ba nghiém: X =1, X = .
X = 2
2
. . 2 X+3
Bai 2: Giai phuong trinh : 2X° +4x = >
Giai:

Nhan xét bai toan ny chung ta khong dé dang thay cac hé s6 @,b, f (X) nhu bai 1. Va ciing chi ¥ ring
néu chung ta tim ra dugc mot dai lwong va phan tich theo phwong trinh téng quat thi ta s& tim ra ngay hai
dai luong con lai va d6 thuong 1a ham sé f (X) .

Tré lai bai toan. Do vé phai 1a cin bac 2 do d6 ta du doan f (X) 1a biéu thirc bac 2.

Ta phén tich vé trai nhu sau: 2X* +4Xx = 2(X* +2X) = 2X° +4x =2(X* +2x+1) -2 =2(x+1)* - 2.

ttr day du doan f(X) = (x + 1).

Ta tiép tuc phan tich vé phai dé c6 xuat hién f (X) nhu phuong trinh tong quat:

2(x+1)2—2: /w <:>(x+1)2 —1:% XT+1+1

. . 1
bén day da thay a = E,b =1.

) t
—1==—
baitt=x+1y= XT+1+1:\/%+1:> y 2.
y>0
t?-1="y . t=y
Taco hé: 2 =S (t-y)(t+y+2)=0< 1
2 2 =—t-=
y"-1=-t 2
2 t 2
tc-1=— —t—-2= _
*t=y o 2<:>{2t t=2 0<:>t=%<:>x=3+x/1_7(théa X >-=3).
t=y>0 t=0
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12 t 2
t+2)° —1=— _3=
( 2) 5 4t +2t-3=0

Fy=—t-—= = 1
2 i1 tS_E
@t:—l—TJl‘BQX:—S%E(MD_sy

—3+J17_X_—5—J1_3
4 T '

Vay phuong trinh da cho c6 hai nghiém: X = 2

Bai 3: Giai phuong trinh: X% — X —1000+/1+8000x =1000.
Giai:
1
PK: X2 ——
8000
Dau tién ta bién dbi:
x2 — X —1000 = 1000/1+ 8000x .

Nhu & vi dy trén ta s& dy doan va di tim f (X) . Mat khac thay rang néu nhan hai vé véi 4 thi vé trai c6 thé

biéu dién dudi dang binh phuong.

Cu thé:

PT < 4x? — 4x — 4000 = 4000,/4000(2x —1) —3999

< (2% —1)2 —4001= 4000J4000(2x —1)+4001 (Khido f(x)= 2x—1,a=4000,b=4001).
5 4001 - )
Pat u=2x-1; v=+1+8000x; v>0,u > ~ 000" ta c6 hé phuong trinh:

{uz ~4001= 4000V _ {uz _ 4001 = 4000V

vZ —4001=4000u  |u? —v? =4000(v —u)
2 _
« {U” —4001=4000v D Do u+v+4000>0 nen T (2) ta co:
(u=v)(u+v+4000) =0 (2)

u? —4000u —4001 =0

U =V thay vao (1) ta dugc:
u=0
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< Uu=4001< x=2001. Vay phuong trinh da cho c6 nghiém: x =2001.
O ba vi du trén chiing ta chi sir dung cac phép bién doi don gian @é tim a,b, f (x).

Céc bai toan dudi diy cac dai lugng a,bsé thay bang biéu thic theo x do d6 s& gy rat nhiéu kho khin

cho chung ta trong qué trinh phén tich doi hoi su tinh té va khéo 1éo trong bién doi.

Bai 4: Giai phuong trinh : Ax2 +TX +1= ZM .

Giai:

Van nhu céc vi du trén ta phan tich khéo 1éo va tim chora f(X) (ddco a =2).

4Ax* = (2X)?, du doan f(X) =(2x+c)?, thir ¢ =1 ( luu ¥ ching ta hiy thir véi nhitng sé don gian nhét).
Ta phan tich va viét lai phuong trinh theo f(X) xem nhu thé nao.

(2x +1)2 +3X = ZW . That may mén ! Dy doén chiing ta thanh cong.

Dén day that don gian:

bat t=2x+1;y:\,52t—3x:>y2 +3x=2tvay=>0.

2
t“+3x=2 =t
Taco: y:>(t—y)(t+y+2)=0<:{y .
y? +3x =2t y=-t-2
2 _
. 2 _ot+ax=0 | +3x-1=0 1
y:t<:> < 1 S X=—.
t>0 xz-E 4

2 _
2 43x12(t+2)=0 | P FX+7=0
fy=-t-2= = 3 S X=——.

t<-2 X<—= 4
2

7 1
Vay phuong trinh c6 hai nghiém: X = _Z (X = Z
Bai 5: Giai phuong trinh : 4x2 —11x +10 = (X — 1)y 2x% —6x + 2.

Giai:

Van tuong ty nhu bai toan du tién ta dy doan f (X) = (2x+c)?.
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Dén day ta dong nhét hé sb tim C:
Ax* +4cx+C% + (-11-4c)x+10—c* = (x—l)\/(x—l)(2x+c) —(-11-4c)x-10+c?
b=(11-4c)x+10—c’.

Doi chiéu vdi bai toan ta dong nhat cac hé so suy ra ¢ =—3.

Khi d6 phuong trinh ta c6 thé viét lai:

PT < (2x—-3)% +x+1=(x -1 /(x-)(2x—3) —x -1

Pit U=2Xx-3; v=4/(x-1)(2x-3)-x -1,

) u2+x+1=(x—1)v
Ta c6 hé phuong trinh :

V2 +X+1=(x-Du
= u-V? =x-D(v-u) = UuU-Vv)u+v+x-1)=0
*Uu=v=u? +x+1= xX-Du <= (2x—3)2 +X+1=(x-1(2x-3)

& 2x% —6x+7=0 phuong trinh vo nghiém.

* u+v+x—1:0<:>2x—3+\l2x2 —b6X+2+x-1=0
: (el
SA2XE —BX+2=4-3X < 3 hé vo nghiém.

7x2 —18x+14 =0

Vay phuong trinh da cho v6 nghiém.

Bai 6: Giai phuong trinh: 3x° —6x* —3x—17 = 32/9(—3x2 +21x+5).
Giai:
Vi du trén 1a mot cau phuong trinh trong dé thi thr dai hoc 2011 s6 1 cua tap chi Mathvn.com.

Ciing giéng nhu bai toan trén nhin vao biéu thirc chiing ta c6 thé du doan f(X) =(3x+c)v f(X)=x+c
O day chon f(X)=(3x+cC).

PT < 27x° —54x% — 27x—153=273/9(-3x* + 21x+5) . (¥)
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Tuy nhién dén day néu ta ap dung cach can bang hé sé nhu cac vi du trén thi ¢6 18 hoi phirc tap. Hay chu
¥ mot chi tiét nho sau. RS rang néu chung ta tim ra dugc biéu thirc £(x) phu hop thi biéu thire b can tim
s& ¢ bac cao nhat 1 2. Va dic biét hon 1a khi ta ap dung af (x) — b cho biéu thirc trong cin thi hé s6 cta
béc 2 trong biéu thirc b giit nguyén chi thay ddi bac nhét va hang tir ty do ( do af (x) = a(3x + c) chi
cho cac hang tir bac nhét 3ax va hé s tu do ac). Tu do6 ta théy 27x2 s& chic chin c6 trong biéu thirc b
Viay hang tir bac 2 trong f(x) = —81x*. Mat khac khi khai trién f(x) thi hé s6 cua hang tir bac 2 1a
27x°C vay ¢ =—3. Hay du doan f(x) = 3x — 3.

Ta phan tich kiém tra:

(3x—3) + (27x% —126 —108x) = 273/9(~-3x? + 21x + 5) = 273/27(3x—3) — (27x* —~126 —108x) .

Rét chinh xac dy doan chiing ta thanh cong.

Pén day dat: U=3x—-3;vV = {/27(3x —3)—(27x* —126-108X) .

u® +(27x* -126-108x) = 27v

Ta duoc hé:
v+ (27x% —126-108x) = 27u

Phan con lai xin nhuong cho ban doc tur giai quyét.

Vi ki thuat twong tu nhu trén céc ban hiy giai quyét bai toan dudi day.
Bai 7: Giai phuong trinh : X* —Xx? —10x—2 = ¥/7x* +23x+12..
Giai:

O day nhu nhan xét trén chung ta phan tich duge  f (X) = (x+2)%;b =-7x* —22x-10,a=1.

Pat U= x+2;v=37x% +23x+12 = §[(x+2) - (-7x? — 22x-10).

Ta c6 hé:

{us —7x*-22x-10=v
=

Vvi—T7x?-22x-10=u

< U=-V)U>+vP+uv+1)=0
U=V (X+2) =J7x* +23x+12(*)
Q{

=
u?+vi+uv+1=0 (u+!)2+§\/2+1:0(*~k)
2 4
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(*) = x*+5x* -11x-4=0 < (x—4)(x* +3x+1) =0

X=4
o x=_3_\/g
2
X_—3+\/§
L 2

( **) D@ thay phuong trinh v nghiém.

3-\5. _-3+45

2 2

Vay phuong trinh da cho ¢6 3 nghiém: X=4;X =
Téc gia xin trinh bay thém mot 101 giai rat hay cua ban Pédng Trién Thuyén nhu sau.

Dau tién ta nham nghiém phuong trinh c6 x = 4.

ChingtacAndat t = a+3/7x* +23x+12 sao cho sau khi bién ddi c6 thé dua vé hé dbi ximg.

Do dua vé hé d6i xtmg nén t =X = 4. Thay 4 vao bidu thirc Y7x2 +23x+12=6=t—c,do t=4
—a=-2.Vaydiat t =—2+3/7x* +23x+12.

t® +6t° +12t —7x* —23x =4
Khidotacohé: | x* —x*>—10x-t=4
=2 X +6t7 —6x* —13x+13t =0 <= (t—X)(t* + X* +tx+ 6t + 6x+13) =0

t=X
t> + X2 +tXx+6t+6x+13=0

{XW: 37X 1 23x +12 (x+2)* =7x* +23x+12(*)
=

= X, 3
(t+3)* +x(t+3)+x* +3x+4=0 [(t+3)+§]+zx2+3x+4=0(**)
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(*) = x}+5x* -11x-4=0 < (x—4)(X* +3x+1) =0

Xx=4
oly35
2
X_—3+«/§
2

(**) D& thdy phuong trinh trong truong hop nay vo nghiém.

35 _-3+5

2 2

Vay phuong trinh da cho c¢6 ba nghiém X =4; X =

Nhan xét: Ca hai cach giai déu cho ta cing mot dap sd nhung véi cach giai thir hai chiing ta c6 thé thiy ro
vu diém 14 néu chi cin nhdm dwoc mot nghiém thi nhimg dang nhu trén déu giai quyét nhe nhang ngay ca
khi d& bai cho thém biéu thire @ 1a mot ham theo x phirc tap. Tuy nhién néu gia st phuong trinh chiing ta
c¢6 nghiém "xau" thi cach giai 1 1 con duong tdi uu.

Ta tiép tuc cac vi du dudi day trong d6 biéu thirc @ trude diu can kha "kho chiu™ doi hoi chut bién doi.
. 13,2 .
Bai 8: Giai phuong trinh : 8x% —13x +7 = @+ —)3 X% -2,
X
Giai:
Nhan xét cin cta vé phai 14 biéu thirc bac 3 do do ta bién doi vé trai cling 1a biéu thirc bac 3.

Phuong trinh < 8x> —13x% + 7x = (x +1)\/3 3x% - 2. ™*)

Tiép tuc du doan f (x) = (2x + 1) v (2x — 1). ( & day van co thé 4p dung cach dit tham sb ¢ nhu bai 5
tuy nhién trong mot sb bai toan don gian ta c6 thé du doan).

Chon f(X)=(2x—1), khi d6 ta d& dang phan tich (*):

(") = @2x-13 - (x2 —x—1) = (x + DI (x +1)(2x ~1) + x2 —x —1

bat u=2x-1 v=x3l3x2 -2

Ta c6 hé¢ phuong trinh:

us —(x2 -Xx-1)=(x+1v

:(u—v)(u2+uv+v2+x+l):0
v3—(x2 -x=-1)=(X+2u
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* u:v<:>2x—1:\/33x2—2 <:>8x3 —15x2+6x+1:0

x=1
& (X-DBX° -7x-1) =0 -t
I

* U2 +uv+ V2 +x+1=0<:>(v+%)2 +%(2x—1)2 +X+1=0

<:>4(v+%)2 +12x2 —8x+7=0

< 4(v+ %)2 +4x° + 2(2x —1)2 + 5 =0 phuong trinh v0 nghiém.

: 1
Vay phuong trinh da cho c6 hai nghiém: X =1, X = e

9
Yl

Nhan xét mot 1an nira viéc du doan va tim biéu thirc f (X) nhu 12 "ngoi nd" gitip ching ta giai quyét bai

toan.

Bai 9: Giai phuong trinh : 7x2 —13x +8 = 2x2 x(L+ 3x — 3x2)
Giai:
Gidng nhu cac bai toan trudc chiing ta van c6 thé giai va tim ham £ (x) binh thuong bang phuong phap hé

s6 bat dinh. Tuy nhién van con cach xt 1y kha nhanh ma chung ta nén luu y. Chia 2 vé cho X*. Phuong
trinh chung ta khi do la:

1 ,
Pt = =t. Ta viét lai (*) : 83 —13t% + 7t = 23t? + 3t -3,
X

o= -2 -t-1) = 2%!2(2t D+t —t-1.

bat u=2t-1, V:§/2(2t—1)+t2 —t—1, ta cd h¢ phuong trinh :

u—t? +t+1=2v 3

Sud-vi=2v-2u <:>(u—v)(u2+uv+v2+2)=0
V-t +t+1=2u
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U=V 2t-1=9t2 +3t-3 < 8t3—13t2 +3t+2=0

t=1

t=1
& (t-1)Bt? -5t-2)=0 < o 4 a9 .
8t —-5t-2=0 t=%

Thir lai ta thay ba nghiém nay thoa phuong trinh.

Vay phuong trinh da cho ¢6 ba nghiém: X =1, X = _ 16 :

5+/89

Tuy nhién phuong phap ndy van con mot han ché kha 16n 1a nhitng khi chung ta cin bang hé s6 ma viéc
tim ra hé s6 C rat khé khan thi giai quyét nhu thé nao ? Trong céc bai toan nhu véy ta thuong chon biéu
thire  f(X) va dat 1a t, sau d6 cd ging bién ddi phuong trinh di c6 theo t. Co nhiéu trudng hop xay ra
c6 thé sau khi bién d6i ta c6 mot phuong trinh theo 4n t giai don gian, d6i khi sau bién ddi ta tién hanh
giai phuong trinh bac 2 v6i t tham s X 1a bién va dic biét nhat 1a mot sb bai co thé dua vé dang hé ddi
xing rat dep. Cac ban theo doi cac vi du dudi day.

Bai 10: Giai phuong trinh : 2X* +2X+1= (4X—1)\/m :

Giai:

Tép xéc dinh R. Pat 1+ x2 =t >1=> x* =t —1(*) . Phuong trinh tr& thanh:
2t =D+ 2x+1=(4x-Dt < 2t* —(4x =Dt +2x—-1=0. (**)

Xem (**) nhu 1a phuong trinh bac 2 4n ta co:

A=(4x-1)°-8(2x-1) = (4x—3)*
_4x-1-4x+3 1

, _ <1
Taco: (*)<:> tl 4 2
e

Loai t; do (*). Truong hop t=t, ta co:

2x-1>1
t=2X—-1\1+ x> =2Xx-1< , ,
. 1+x° =(2x-1)
VO1

x>1 4
= S X=—.
3x2—4x=0 3

10
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Nhan xét thong thuong viée dat an t thuong 1a biéu thirc chtra cin. Sau khi bién d6i ta thuong str dung ki
thuat giai phuong trinh bac 2 néu trudc can thuong c6 thém mot dai lugng 1a ham theo  X. O ddy ham
do 1a (4 X - 1). Bai tap dudi day ap dung ki thuat tuong ty.

Bai 11: Gii phuong trinh : 3X° —5X+6 = 2Xy/X* + X —3.

Dap s6: x =3.
Bai 12: Giai phuong trinh: 2X° —6X+7 =5yX> —3X+5..
Gidi: it t =+/x* —3x+5; t>0.

PT & 2t2-5t—-3=0. <t =3. Khi do: Vx> —3x+5=3<> x=-1v x=4.

Vi du trén minh hoa cu thé cho viéc dat t va sau phép bién d6i ta dua vé duoc phuong trinh méi theo
toan bo t.

% Luu y: Cac ban van c6 thé giai theo cach 2 ciia bai 7.

Bai 13: Giai phuong trinh X* + 6X —14 = /98 — 35X — 6X°
Giai:
bat

t =/98-35x—6x> = X? +6Xx—14

17 =—6X* —35X+98=X—6t +14 <> t* +6t—14 = X.

x?—6x+14 =t

Khi d6 ta co hé: ) .
t°—6t+14=x
Dén day ta c6 thé giai quyét dé dang.

Nhén xét: Bai toan trén 1a vi du cho cach lam sau khi dit 4n t ta bién d6i vé duoc hé ddi xtng X,t. Qua
cac vi du trén cac ban da hinh dung mét cach tong quan cac phuong trinh vo ti c6 dang nhu trén. Sau day
1a mot s6 bai tap dé cac ban luyén tap. Chac thanh cong.

Bai 14: Giai phuong trinh : 8X° —4x —1=36x +1.
Goi y: C6 sir dung phwong trinh bic ba trong viéc giai phwong trinh trong cac hé qua (c6 thé ding

mdy tinh bé tii ghi ra két qua).
Pap sb:

11
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I8 5n Ve
X =COS§;X =C0S—,; X =COS?.

Bai 15: Giai phuong trinh : X° +1=3%3x-1.

Pip sb: 20052—”;20034—7[;2c058—7[.
3 3 3

X+3
Bai 16: Giai phuong trinh : 2X° +4X = T,xz-l.

—3+17
4

Pap s0: X =

Bai 17: Giai phuong trinh: X2 —4X+2=+/X+2+2.

P 5+17

Pap so: X =
P 2

Bai 18: Giai phuong trinh: 4x? ++/3x+1+5=13x.

15—@_11+ﬁ}
g '

Pap sb: X €
{ 8

Bai 19: Giai phuong trinh : —2X° +10x% —17x+8=2x*3/5x - x°

3 2 _ X3 2 2
Bai 20: Giai phuong trinh: X X +X+1—Z«/4X —2x" 1.

Bai 21: Giai phuong trinh 32x% +32X =/2X+15+20. (Goi ¥: f (x) = (4x + 2)).

1 9+\/221}

Pap sb6: xe{=;—

P {2 16

Caic bai dic biét:

Bai 14: Giai phuong trinh : 10X* — X+ 6 = 2(2X +1)v/2x* —x+4

177 17497
12 7 '

12

z
A

Pap so: X

Bai 15: Giai phuong trinh : X* +2X+12 = 64/2X* +2x+4

12
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Pap sb: S= { -8;-2; 0; 6}

,4x2 -3x-5
Bai 16: Giai phuong trinh: 2x* —2X—5= —

1-3J5

4

Pap s6: S={ g; }.

Bai 17: Giai phuong trinh: 2x* —6X+5=33x* —3x+2.

3+/5.3-6
=}

2

Pap s6: S = {

Theo sw gop ¥ ciia mdt s6 ban, thi trong cac phwong trinh trén, ta da dit thém mot 4n phu dé dwa
vé hé phwong trinh 2 4n. Vay ciu héi dit ra 1a: €6 thé gidi phwong trinh vé ti bangcdch dat thém
nhiéu hon mét dn phu dwoc hay khong?!'Cac ban theo déi vi du sau:

x* —2011= \/2011+ \/2011+ \J2011+x

y =/2011+ 2011+ 2011+ x
Huéng gidi: Dt 42 = 2011+ 2011+ X

t=+/2011+x

x*—2011=y
y?-2011=2z . L x
Ta dugc hé: ) . Bén day, cac ban c6 thé giai quyet dé dang.
z°-2011=t
t? —2011=x

Van d¢€ con c6 thé mo rong theo rat nhiéu hudng, tac gia mong nhan dugce sy trao doi tir cac ban.

Moi y kién déng gép xin giri vé: Minhduy k16 THD@yahoo. com. Thén 4i!

13


mailto:Minhduy_k16_THD@yahoo.com

