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PHUONG PHAP NHAN LIEN HQP

PHAN 1: XAC PINH SO NGHIEM CUA PHUONG TRINH
Viéc biet mot phuong trinh ¢ bao nhiéu nghiém, nghiém dé la nghiém vo ty hay hiru ty vo cung
quan trong. B¢ biét rd hon ta tham khao mot phuong trinh dudi day:
Cho phwong trinh sau: x* —2x° —x+1=+/4x*-2x+1.
Phén tich: ,
Ta thyc hién viéc tim kieém Ic}i giai theo cac budc sau:
Buwdrc I: St dung may tinh cam tay, truy cap vao chuc nang TABLE (MODE 7) va nhap vao ham
SO:
F(X)=X*-2X?-X+1-+4X?-2X +1 nhu hinh bén dudi:

Math

FUR =415 - 2%+ 1)

Buwée 2: An déu = va chon gi4 trj START = -2. START la gié trj bit dAu, thuong dugc déi chiéu
véi diéu Kién dé xac dinh.
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Buwée 3: An dau = va chon gia tri END = 3. END la gia tri két thic, thuong duoc dbi chiéu voi diéu

kién dé xac dinh.
Encd’/
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Budc 4: An dau = chon gié trj STEP = 0.5. STEP la gia trj budc nhay hay con goi la khoang cach
gitra cac gia tri bién so.
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Buwéc 5: Bam = dé nhan bang gia tri caa ham s6 véi cac gid tri x tuong tng dé chon ¢ trén. Nhin
Va0 bang gid trj ta thay khi x=0 thi f(x)=0 hay x=0 Ia mét nghi¢m ctia ham so.
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Ngoai ra ta thdy ham sb con d6i dau khi x tir 2 dén 2.5, suy ra phuong trinh c6 it nghiém maot

nghiém trong khoang (2;2.5) ngoai nghiém x =0 thay & trén.
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Vi tir bude nhay cua x tir -0.5 dén 0 c6 x =0 1a mot nghiém cua phwong trinh nén trong khoang
(-0.5;0) phuong trinh c6 dbi dau hay khong nén tai khoang nay ta khao sat ki hon bing TABLE
xem sa0. Chon START = -0.5, END = 0, STEP = 0.1 va ta nhan thiy phuong trinh con it nhat 1
nghi¢m nam trong khoang (-0.5;-0.4) nita.
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Buwéc 6: By gio ta dung chirc nang SOLVE cua may tinh cam tay (¢ day minh sir dung 570VN-
LPUS) dé tim nghiém caa phwong trinh trong hai khoang (-0.5;-0.4) va (2;2.5).

o V6i xe(-0.5-0.4) ta chon gia tri ban dau dé may tinh do nghiém, thuong 1a gid tri trung

binh ciia khoang nghiém (‘0'5);(‘0'4) _ _0.45hay ta c6 thé chon bét ky gié tri nio trong

khoang cung dugc, chon cang gan gia tri cia nghiém thi may tinh do cang nhanh.
Ta tim duoc nghiém ciia phuong trinh |8 x ~ 0414213562 =1-+/2..
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e V6i xe(2;2.5) ta chon gia tri ban dau dé may tinh do nghié¢m la

=2.125, tuong ty

nhu trén, ta c6 thé chon gia trj 2.2 hay 2.3 déu duoc tuy cac ban.
Ta tim dwoc nghiém cua phuong trinh 12 x ~ 2. 414213562 =1++2.

w4 0% el = [ 4WE
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Nhu vay may tinh hd tro ta tim duoc 3 nghiém caa phuong trinh 1a x=0,x=1++/2.
Khi @6 phuong trinh trén ta sé giai nhu sau:

4x* —2x+1>0
X =23 —x+1=+/4X* - 2x+1 < , . , -
(x —2X° =X )+(x —X+1—+/4X —2x+1):0
0

X
I

1
s =2 —x2 (1+ J:0<:>x4—2x3—x2=0<:>{
( ) X* —X+1+44x* —2x+1

Vi sao lai phan tich dugc nhu thé nay ta lai tiép tuc doc ¢ phan dudi.

X
l\
-+
=

Ghi chi: Cac ban hét strc cha y khi tim nghiém can phan biét dau 1a nghiém hiru ty, dau 1a nghiém
V6 ty vi khi dung cach nhan lién hop thi bi€u thie lién hop s& khac ¢ hai loai nghiém nay. Cac ban
s€ thay r6 duoc dicu nay ¢ phan hai.

PHAN 2: PHAN BIET NGHIEM PON - NGHIEM BQI VA CACH XAC PINH
1. Nghiém don
Nghiém don x=a la nghiém ma tai d6 phuong trinh f (x)=0 dugc phén tich thanh nhan tir c6

dang (x—a)g(x) va g(a)=0.



Vi du: Cho phuong trinh sau: 3x* —2x—1+(x-1)vx*+3=0 (*)
Bang viéc sir dung chirc nang TABLE dé xac dinh khoing nghi¢m va chirc nang SOLVE cua may
tinh ta xac dinh dugc rang phuong trinh ¢6 nghiém x=1. Gio minh kiém tra thém nghiém nay la

nghiém don hay nghiém boi. Ta dat f (x)=3x*—2x—1+(x-1)vx*+3 .

Ta tinh duoc f '(x)=6x—2+\/x2+3+x(x—_1).

X2 +3

f(1) =0 . : .
<> x=1 la nghiém don cta phuong trinh.

f'(1)=0

Ghi chi: Viéc tinh dao ham caa ham sé f (x) c6 thé tinh truc tiép bang may tinh véi chuc nang

Ta co hé sau: {

tinh dao ham ma khdng can tinh cdng thic ctia f (x). Nhung trong truong hop di thi khong dugce
sir dung may tinh cam tay thi cac ban nén tinh ludn ra nhu thé nay.
Ta c6 phuong trinh (*) < (x—l)(Bx +14++/X° +3) =0 x=1

2. Nghiém kép
Nghiém kép x=a la nghi¢ém ma tai d6 phuong trinh f (x) = 0dugc phén tich thanh nhén tir cé dang
(x—a)2 g(x)=0va g(a)=0

5(x-1
Vi dy: Cho phuong trinh sau: 2x* —3x* —12x+20++/x* + x-1= % (**)

X“+x-1
Bang viéc str dung TABLE dé xac dinh khoang nghiém va chac nang SOLVE cia may tinh ta tim
duoc ngay nghiém cua phuong trinh x =2. Ta di Xac dinh day la nghiém don hay nghiém boi cua

-1
phuong trinh. Ta dat g(x)=2x°—3x* —=12x+20++/x* + x—1—M

I ex-1

2X+1
5Vx? +X—1-5(x-1) e
2
Tatinh dugc g'(x)=6x*—6x-12+ 2x+1 : VX x-1
x> +x-1 X*+x-1
9(2)=0
Tacohésau: <g'(2)=0 ,suyra x=2 la nghiém kép caa phuong trinh (**).
9"(2)=0

1
VX2 +x-1
3. Nghiém bgi ba

Nghiém boi ba x=a Ia nghiém ma tai d6 phuong trinh f (x)=0 dugc phan tich thanh nhan tir c6
dang (x—a)3 g(x)=0va g(a)=0.
Vi du: Cho phuong trinh sau: x*+x+1=%/3x* +3x+1 (***)
Ta ciing ding TABLE dé ra sat khoang nghiém va SOLVE dé giai tim nghiém cuia phuong trinh
trong khoang da xac dinh, ta dugc nghiém cua phuong trinh 1a x=0. Ta xac dinh day la nghiém
don hay nghiém boi cua phuong trinh. Bat h(x)=x’+x+1-3/3x* +3x +1.

2x+1
2/(3x2 +3x+1)

Ta c6 phuong trinh (**) <:>(x—2)2(2x+5+ }:0<:>x:2

Ta tinh duge h'(x)=3x*+1-
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. 3(3%% +3x +1)4
va h"(x)=6x- ;
(3% +3x+1)
h(0)=0
, h'(0)=0 T \
Ta c0 hé sau: h"(0)=0 < x=0 langhiém boi ba cta phuong trinh (***),
h®(0)=0

1

X+1+3/3x% +3x+1

Va ctr thé twong tu céc qban s€ tim dugc nghiém boi bac 4, bac 5, bac 6, ...
Nhung trong khudn kho chuong trinh THPT thi cac ban chi nén quan tam toi 3 loai trén la nghi¢ém
don, nghiém kép va nghiém boi ba la qué du roi.

Ta c6 phuong trinh (***) < xX* + x+1=33x* +3x+1 < X° (1+ J: 0<x=0.

Ch( y: Nhiéu ban s& gip khé khan khi xac dinh nghiém bi vi dao ham nhiéu cip cua céc biéu thirc
chtra can thire noi chung & rat phire tap va ciing ton rat nhiéu thoi gian nén minh sé€ hudng dan cac
ban lam mot cac khac tiét kiém thoi gian hon rat nhiéu.

Co sé 1y thuyét: Nhu cac ban da biét ddi voi nghiém boi Ié (nghiém boi 1, 3, 5, 7, ...) thi gia tri
biéu thirc s& d6i dau khi di qua nghiém con ddi véi nghiém béi chin (nghiém bdi 2, 4, 6, 8, ...) thi
gia tri biéu thire s& khdng d6i dau khi di qua nghiém. Mic khéc trong chuong trinh THPT chiing ta
chi can quan tdm t6i viéc phan biét ba loai nghiém d6 1a : nghiém don, nghiém kép va nghiém boi
ba. Trong d6 nghiém don va nghiém boi ba la nghiém bac 1¢, nghiém kép la nghiém bac chan. Vay
ta s€ phan biét nhu sau:

Vi du 1: Cho phuong trinh x* -5=+/x+5.

Dung chirc nang SOLVE ta tim duoc 1 nghiém cua phuong trinh trén la x ~ -2.561552813.
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= ~0URE1RE2813
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Gia tri ndy s& mic dinh luu tai bién X ctia may tinh. Ta thay bién X bai bién A danh vao man hinh
nhu sau:

Bam CALC nhap X + 0.00000001 va bim = ta duoc két qua:
o}
= -5-J6+5

-5, 44350
Bam CALC nhap X — 0.00000001 va bam = ta duoc két qua:




A= -5-A+5
0. 4432510

D& thdy f(x+0.00000001) va f(x—0.00000001) trdi diu nhau, c6 nghia la qua nghi¢m
X ~—2.561552813 biéu thirc doi dau. ¢ day ta chon dai lugng 0.000000011a mét dai lwgng kha an
toan dé dam béo rang trong khoang (x; x +0.00000001) va khoang (x—0.00000001 x) khdng thé c6
nghiém nao khéc.
Tur d6 ta c6 khang dinh nghiém x ~—2.5615528131a nghiém bdi I¢ cua phuong trinh, gio ta chi can
Xac dinh day la nghiém don hay bdi ba nita la xong. Ta xac dinh nhu sau:

- Géannghiém X Iic ndy cho bién A dé luu trir.

A*H
-2.561552813

- Tinh dao ham biéu thuc f (x) tai x=A.
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Tathdy f'(X) . c0ms #0 SUY Fa x~—2.5615528131a nghiém don cua phuong trinh.

Ta bit dau di tim dai luong dé lién hop. Bé y thiy day 1a mot nghiém vo ty va minh khong biét
chinh xac gié tri dting ciia n6 1a bao nhiéu nén khong thé tach lién hop ra ngay no la (x—a) mata
tach lién hop dua vao mot dai luong vo ty khac do 1a biéu thirc ¢ chira x. Phuong phap lam ¢ day
la chlng ta sé tinh gia tri tat ca cac can thirc c6 chira trong phuong trinh va so sénh gia tri d6 vai x
de dua ra biéu thac lién hop véi tung can trong do.

Vi bai nay, ta co: +/x+5 ~1.561552813 VGi x ~—2.561552813 ta suy ra +/x+5=-x-1

= Math &

f#+5
1.561552513

Vay phuong trinh sé€ dugc phén tich thanh:
(x2 +x—4):\/x+5+x+lc>(x2 +x—4)—(\/x+5+x+1):0
1 X*+x-4=0 (1)
———————j:0c>
X+1—+/X+5 X+1-y/x+5=0 (2)

Ch §: Trude khi giai luon nhé ghi diéu kién cua phuong trinh, ¢ day nhiéu ban hoi “voi va” nén
thuong quén cai nay dan téi nhan du nghiém. Nhu bai ¢ trén thi dicu Kién ctia phuong trinh la

<:>(x2+x—4)(1—



—5<x<—5 v x5
Day la cach néu ching ta st dung khi da qua “bi” huéng di bang tu duy thuan tuy, giap mét s6 ban
trinh d¢ vira phai nhung van giai dugc may bai phuong trinh - bat phuong trinh vo ty hoi phice tap
bang su ho trg cua may tinh cam tay.

Ngoai ra minh cling Xin gidi thiéu voi cac ban 4 cach giai khac khi sir dung tu duy binh thuong
khéng cé su ho trg ciia may tinh cam tay, cac ban c6 thé tham khao bén duéi:

Céach 1: Sir dung phwong phap dit an phu
Giai phuong trinh: x> —=5=+/x+5
Piéu kién: -5<x<—/56 v x>+/5

X*-5=y

Dbit y=+/x+5>0, khi d6 ta c6 hé phuong trinh sau: { < (x-y)(x+y+1)=0.

y?—5=X

{XZO 1442

x2—x-5=0 X= 2

X+5=X
= = = .
JX+5=-x-1 {XS—l X_—1—\/17

X +x-4=0 2
Céach 2: Sir dung phwong phap don tong binh phwong

Giai phuong trinh: x> —5=/x+5

Piéu kién; -5<x<—/5 v x>+/5

2 2
x*—5=+/Xx+5 <:>x2+x+%:x+5+\/x+5+%<:>[x+%j =( x+5+%j

(x>0 5r
x+£: x+5+l {2 _ x:1+ 21
2 2 <:>|: X+5=x - X _X_5_Oc> 2
= :
wit ool [ Wx+5=-x-1 | [x<-1 N Y
2 (X +x-4=0 2

Céch 3: Sir dung phwong phap tach lién hop thong qua hing dang thic
Giai phuong trinh: x? —5=+/x+5
Diéu kién: -5<x<—/5 v x>5

x2—5=\/E<:>[x2—(x+5)}+(x—ﬁ):0<:>(x—ﬁ)(x+ﬁ+1)=0

x>0 _1+\/Z
|:\/x+5:x x> —x-5=0 X= 2
Py Py

2= :
JX+5=-x-1 {Xﬁ—l X_—l—\/1_7

X +x-4=0 2
Céch 4: Sir dung binh phwong ciin ban va giai phwong trinh bac 4

x> -5>0 < _ >
X25=\/m<:>{ @{X_ VBvxzb

x+5:(x2—5)2 x*—10x* = x+20=0

x<—5vx>+5 x<—/5vx>5

o = 2 2
(x4—9x2+8—1)—(x2+x+1j:0 (xz—gJ —(X+1) =0
4 4 2 2




x<—J5vx>5 x<—J5vx=5 X:1+\/ﬂ
SN - i - |
(XZ_x—S)(x2+x—4)=o lei\/ﬁvx_ 1+17 T

2 2 X=

Nhin xét: C4c ban thiy d6, néu sir gung duoc tu duy mot cach linh hoat ta Cp thé tao ra nhiéu loi
giai hay va dep. Cach giai dudi su ho trg ciia may tinh cho ta mot hudng di dé chung ta co thé giai
duoc bai nhung khéng lam cho ching ta gioi Toan hon.

Vi du 2: Giai phuong trinh x* +3x+2 = Xv/X+1+(X+1)v3x+2
Dung chirc nang SOLVE cua may tinh ta tim dugc mot nghiém x ~1.618033961.

Math
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Ta tién hanh kiém tra day 1a nghiém don hay nghiém boi. Ciing twong tu nhu trén vi du 1, ta 1am
nhu sau:
- Géangiatri x tim duoc cho bién A d¢ luu tri.

A*H

l 1.618054149
- bat f(x)=x° +3x+2—xﬁ—(x+1)\/3x+2 .

Ta tinh dugc f (A+0.00000001) ~1.3425x 10"

m Math &

Math &

W2 4340 T
l 1. 5426510

Ta tinh dugc f (A—0.00000001) ~1.3399x 10

Math &

Y2 43R+ ]
l 1.32299,510

Tacod f(A+0.00000001)x f (A—-0.00000001)>0 hay nghi¢ém x=A la mot nghiém boi bac

chin cua phuong trinh, trong khudn khé cia chuwong trinh THPT thi ta suy ra day chi la
nghiém boi chan bac 2.

Ta tién hanh tim tat ca cac dai luong lién hop cia cac can thirc chira trong phuong trinh bang céach
tinh gia tri tat ca cac can vai gia tri nghiém x ~1.618033961 vira tim duoc.



Thay vao cac can thire ta tinh duogc: Math¥

{m ~1.61803398 II.':':+ |

\J3x+2 ~ 2.61893397

Bang cai nhin truc quan, ta c6 danh gié sau: 1 u E 1 BDEEEIE

{«/x +1~X Math &

nggl:gngllién hop cho céc can la: { E}:-I_E
2. blala3973

(ﬁ—x)
(\/3x+ 2 x—1)

Vi phuong trinh ctia ching ta c6 nghiém boi 2 nén nhan ta khi tach lién hop sé ¢ dang la
(\/m—x)2 =X? +X+1-2x/x+1 V& (J3x+2 —x—l)2 =X +5x+3-2(x+1)/3x+2 .
Ta bat dau trinh bay loi giai bai phuong trinh nay nhu sau:
x2+3x+2:xM+(x+1)\/3x_+2<:>2x2+6x+4:2XM+2(x+1)\/?m
& (0 + x+1= 26X+ 1)+ (X +5x+3-2(x+1)\/3x+2) =0

@(M—X)2+(\/3x+2—x—1)2:Oa{m x=0 @{XZZO <:>x=1JM/g .
Px+2-x-1=0 [X*-x-1=0 2

Nhan xét: Néu tu duy khong tbt thi s& rat kho giai dugc bai nay, nhung véi su hd trg ciia may tinh
cam tay, ching ta d tim duoc 11 giai mot cach ty nhién ma khong quéa khé khan véi nhitg ngudi
trude nay con “yéu” trong viéc giai phuong trinh vo ty.

Vi du 3: Giai phuong trinh x(x2 —2x+3) = \/Z(xs +x° —x+1)

Phan tich: Pau tién ta ciing str dung chic nang SOLVE ciia may tinh cam tay giai phuong trinh
va tim dugc 1 nghiém la x=1.

Math &
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Ta di kiém tra nghiém nay la nghiém don hay nghiém boi cua phuong trinh trén. Ta lam nhu sau:

- Pat f(x)=x(x’ —2x+3)—\/2(x3 +x* —x+1).. Tadinh gan nghiém cho mét bién nao do trong
may tinh nhu vi nghiém nay hitu ti nén ta nhap ludn vo trong qua trinh tinh toan hai lan can
cho tiét kiém thoi gian.

Taco: f(1+0.0001)~1.5x10" va f(1-0.0001)~-1.5x10"*

Math & Math &

d(Z-e3) - e | %(H2-24+3) B0k

1.5xmle -1.5xil=



- Do f(1+0.0001)x f (1-0.0001) <0 suy ra nghiém x =1 la nghiém boi bac I¢.

Ghi ch(: Céac phuong trinh mii 16n khi cho 1an can con nho thi né s& dan téi viéc may tinh
quy vé 0, nhu truong hop caa phuong trinh trén, véi can 1a 0.00000001 thi khi thay vo né s&
ra két qua bang 0, may tinh hién thi nhu vay vi két qua qua nho. Bé khap phuc tinh trang
nay ta chi can cho can 16n hon xiu 1a duge. Cu thé & day minh cho can 1a 0.0001.

Trong khudn khé chuong trinh THPT ta chi can kiém tra n6 1a nghiém don hay boi ba.

Ta tinh dao ham cta ham f (x) tai x=1,tac6 f'(1)=0 suy ra day la nghiém boi bac ba.

= Math .l.l_
A [RlnZ-2%+3) -0
| 0
Tiép theo ta s& di tim dai luong lién hop dé ra nhan tr (x—1)° =x* —3x> +3x—1 trong bai phuong
trinh trén. Vi day la moét nghiém httu ti nén ta tach lién hgp don gian nhu sau:
x(x2 —2x+3) = \/2(x3 +x° —x+1) @(x3 —3x° +3x—1)+(x2 +1—\/2(x3 +x° —x+1)) =0

(x—1)3(x+1)
X +1+\/2(x3 + X —x+1)

:O<:>(x—1)3 1+ x+1 =0

\/2(x3+x2 —x+1)

<:>(x—1)3+

Vi x(x2—2x+3):\/2(x3+x2—x+1)20:>x20 nén 1+ x+1 >0

G +1+\/2(x3+x—x+1)

Do dé phuong trinh di cho c6 nghiém duy nhat x =1.

4. Cich xdc dinh nghiém béi thin téc bang gidi han

Nhu cac em di biét dua vao cac kién thire lién quan ta c6 cac cd so dé xac dinh nghiém b1 nhung
nhuge diém cua céc phuong phap trén van la chua dat duge tde dd can thiét, dic biét 1a néu dung
v6 cac nghiém boi bac cao 16n hon 3. Chinh vi vay minh s€ dua ra thém mot phuong phap xéc dinh
nghiém boi bang gidi han dé xac dinh nhanh hon rat nhiéu.

Co s6 1y thuyét: Néu phuong trinh f (x) =0 c6 nghiém x=q 1a nghiém bdi n khi d6 ta phan tich

duge f(x)=(x—a) g(x) v6i g(a)=0. Khi do ta ludn co:

g(a) khim=n

lim ={(x-a)""g(a)=0khi m<n.
9(«)

(x—a)""

D¢ tinh gi¢i han lim trong mdy tinh cam tay, ta nhap bicu thirc f (x) vao mdy tinh va sir dung chirc

nang CALC véi gia tri X =« +0.00001, tirc 1a ta tinh gia tri cia f («+0.00001)=lim f (x).

X—a

=0 khi m>n

Luu y: Chon dai luong gan bang voi nghiém nay chiing ta can linh hoat tuy chon tuy theo luy thira
16n nhat cua phuong trinh, néu luy thira cang 16n thi thi nghiém gan ding phai cang xa nghiém
chinh thirc Vi néu qua nho s& dan t6i mot sé nhan véi sé vo ciing nhé s& ra 0 hét. Vi du nhu 1a
phuong trinh minh c¢6 bac cao nhat 14 2 thi sai nghiém gan dling X =« +0.00000001, nhung néu
phuong trinh c6 bac cao nhét 1a 3 thi ta sai nghiém gin dung 14 X = +0.0001, con phuong trinh
bac cao nhat 12 4 ta c6 thé sai nghiém gan dlng 1a X = +0.01 ching han.



Vi du: Giai phuong trinh sau: (x3 +12X + 3)\/3x +1+x°-18x* -9x-6=0 (*)
Buéc 1: St dung chic nang SOLVE cua may tinh cAm tay ta dé dang tim ra duoc phuong trinh ¢
mot nghiém la x=1.
Buwérc 2: Tién hanh kiém tra tinh chat nghiém bdi ciia x =1 bang cach nhap vao man hinh biéu thirc:
(x3 +12x+3)\/3x+1+ x* —18x* —9x—6
(x-1)"

Bam CALC nhap X = 1-0.0001, A = 2 dugc két qua —

~0, suy ra x=1 la nghiém boi l6n
50000

hon 2. Tiép tuc kiém tra bang cach bam lai CALC, giit nguyén X, nhap A = 3 thi ta dugc két qua
la % , Suy ra ngay x=1 la nghiém boi ba ctia phuong trinh.
Pé chic chan hon chlng ta cling co thé tiép tuc bAm CALC dé thir v6i A= 4, ta duoc két qua

~ oo va lc ndy ta c6 thé khing dinh chic chin day 13 nghiém boi ba cua phuong trinh.
Buwdc 3: Tién hanh tim lién hop cia can va nhém nhan tir boi ba da tim dugc, ta s¢ duoc:

3

(*) = (x-1) 2+M+( 3X+1+X+1)2 =0

PHAN 3: BAI TAP MAU VA BAI TAP TU LUYEN

1. Nhan lién hgp nghiém hiru ti don

Bai 1: Giai phuong trinh: ¥/x—9+2x* +3x =/Bx-1+1 (*)

Phan tich: Dung chirc nang SOLVE cua may tinh cam tay ta tim dugc mot nghiém cua phuong
trinh 1a x =1, kiém tra ta cé day la nghiém don cua phuong trinh. Thay gia tri nay vao cac can trong

Ix-9=-2 [Ix-9+2=0
=
V5x-1=2 V5x-1-2=0

Loi giai: Diéu kién: x> % Ta co:

(*)©<§/E+2)—(M—2)+2X2+3X—5=0

phuong trinh ta co : { |l c&c tach lién hop can tim trong phuong trinh.

1 5
& (x-1 — +2X+5|=0 (**
( )(i/x—92—2§/x—9+4 VEx—1+2 J )
, 1 5 1 5 (5 5
Ta co: - +2X+5= +2x+—+(———j>0.
¥x—9 —23x—9+4 ~BXx—-1+2 (Sx—9—1)2+3 2 (2 Bx+1+2

Vay phuong trinh (**) ¢ nghiém duy nhat [a x =1.

Bai 2: Giai phuong trinh: 5x° —22x* +22x—6++/4x-3=0 (*)

Phan tich: Dung chie nang SOLVE cua may tinh cam tay ta tim dugc hai nghiém caa phuong
trinh la x=1 va x=3, kiém tra ta thay day la hai nghiém don ctua phuong trinh. Do d6 chac chan
phuong trinh trén s& c6 nhan tir 1a (x—1)(x—3)=x*—4x+3. Vi day la nhan tr bac hai nén can thuc
cua ching ta lién hop c6 dang : V/4x—3 =ax+b, thay hai nghiém x=1 va x =3 vao phuong trinh,
ta duoc:

a+b=1 a=1
= , vay nhan tr cua can la x—+/4x-1.
{3a+b=3 {b:O i e



Loi gidi: Didu kien: x> % Tacé:
Pt (¥) <:>(5x3—22x2+23x—6)—(x—\/4x—3)=0
IR

gt

<:>(x2—4x+3)(5x—2— L

Ta co: 5x—2—;:(5x—

X+/4x—3

X++/4X -3

10
3

Khi do pt (**) < x*—4x+3=0<x=1vx=3.
Vay phuong trinh da cho c6 hai nghiém Ia x e {13} .

Bai tap tu luyén:

Bai 11 VX*+x-2+x*>,/2(x-1)+1 . Dap sb: x [L;+).
Bai 2: v2x? —x+3-+/21x-17 > x—x*. Pap s6:

Bai 3: VX' —x2+4 +x* +20x2 +4 = 7x. Pap sb: xe{l2}.
Bai 4: 5x° —3x* +54x—30++/5x—6 =0. Dap s6: x<{2;3}.

i_;jﬂ(x_
3 X++/4x-3

& (X —4x+3)(5x-2)-

x> —4x+3

X++/4x—3 B

3

Xe B?l l}u[2;+oo).

Bai 5: 6x° —19x* +14x—1+2y3x—2—+/5x-1=0. Pép s6: x{1;2}.

Bai 6: 3x* +10x++/3x+3=x*+26++/5-2x. Dap s&: xe{2}.

Bai 7: Vx*+15 =3x-2++/x’ +8. Dap s6: xe {1}

Bai 8: v/x—2++/4—x++/2x-5=2x*~5x. Dap s0: xe{3}.

Bai 9: 24/x+3+2(x~1)v/x+7 =4x* +13x-13. Pap s6: xe{-3;1}.
Bai 10: (x°+x)\/4x—3-/6x—-2-16x+16=0. Dap s6: x< {13} .

2. Nhan lién hgp nghiém voé ty don
Bai 1: Giai phuong trinh sau: x* +4x+3=(x+1)v8Xx+5++/6x+2 (*)

Phén tich: Dat F(x)=x>+4x+3—(x+1)V8x+5—6x+2.

2) 4X —3+4+4x -3

3(x+\/4x 3)

Str dung chtrc nang TABLE véi
ham s6 F(x) trén ta khao sat
dugc phuong trinh c6 nghiém
trong khoang (4;4.5)

4

|
y
5

1]

—

F il
-0.512
0. UG
g« 0938

Math

n

Str dyng chuac nang SOLVE cua

may tinh voi gid tri ban dau -
x,=4.2, ta tim dugc nghiém la | %= 4 PARNOETI?T
x ~ 4.236067977. Kiém tra ta thdy | | —f'= [
day la nghiém don.

Math &

W +d 5+ 3= %+1) (B

Math

Thay gia tri x vira tim dugc vao
cac can de tim bicu thuc lién hop,
ta duoc:

{37+5

E. ZaB0EVIV

>0 VX>
4



II +
\J6X+2 ~5.236067977 E;'l:l:l' E

Do d6 ta danh gia:
{ Bt onin B, 236067977

{\/BX +5 ~6.236067977 Wath &

NBX+2 =x+1

Loi gidi: Diéu kién: x> —%. Ta co:

Pt (*) c>(x+1)(x+2—\/8x+5)+(x+1—\/6x+2):O

< (x+1 X' —4x-1 + X" —4x-1 —0<:>(x2—4x—1)[ X+1 + 1 j—o
X+2++8X+5 X+1++/6x+2 X+2++/8X+5 X+1++/6Xx+2

. 1 . Xx+1 1

VI Xx>—-= nén + >0.

x+2+\/8x+5 x+1+\/6x+2

Viy x> —4x-1=0<>x=2++5.
x3+x+1+x(\/m)3
Phan tich: Bat F(x)=x"+x+1+ x(ﬁf

Str dung chic nang TABLE véi Math

Bai 2: Giai bat phuong trinh:

<0 (%

ham F(x) ¢ trén ta thay phuong | | *'I F ':H:ll
trinh F(x)=0 c6 nghiém trong E 'U-E 0. |55?
khoang (-1,-0.5). -1
Dung chtrc nang SOLVE ctia may (o Math &

tinrl cam tay, véi gia tri ban d%lu ::'::3 +i+] .|.I';.:[: III';.;I'.|.1 :] =
x, =—0.7, ta tim dugc nghiém cia ::'::= _ I:I E 1 EDEEEIEE
phuong trinh  x ~—0.618033988. "

Kiém tra ta thiy day I1a nghiém L_ =

don.
Thay gia tri xvira tim dugc vao O Math &

can thire ¢d trong bat phwong trinh, ||I';-;'I+ ]

ta duoc : Vx+1~0.6180339887.

Do d¢ ta danh gia:
JX1=—x hay nhan tir YXo1ex, U.E150339557

) x=>-1
Loi gidi: Diéu kién: < x> -1,
VX2 +X+1#—X
Vi x>—l:>x+\/x2+x+1>x+\/x_2:>x+\/x2+x+1>x+|x|2x—x20
Do d6: x++Xx?+x+1>0 Vdi Vx>-1.
3 ’ X+ X+1+( X2+ x)Xx+1<0
Ta o6 (*)Q{x +x+1+x(\/x+1) so@{ + X414 (X + X)X +1<

x>-1 x>-1



@{(XZH)(X+ 1) -[x - (e ]<0_ {(H 1) (45 ) <0

X>-1

X>-1

<:>{\/x+1£—x

Xx>-1
1<x<0

IEN _2 T oxe —1;% .
X —x-1>0 2

Bai 3: Giai phuong trinh: (1+\/1+ x)(\/sz —2x+1+x—1): xx (*)

Phan tich: Ta bién d6i so qua phuong trinh (*) va rdt gon bét ta duge nhu sau:

() o (1 x) (272X x1) = (VI +3) MR -1
@(l+\/l+_x)(\/2x2 —2X+1+ x—l—\/x2+x+\/§):
D& thdy 1++1+x >0 nén v/2x? —2x+1+x—-1—x? + X +~/x = 0.

Dat F(x):\/2x2—2x+1—\/x2+x+x—1+\/;.

Str dung chirc ning TABLE dé
khao sat khoan nghiém cua
phuong trinh, ta thay phuong
trinh c6 mot nghiém x =0, con
lai chua thdy khoan nao dbi
dau. Nhung ching ta chua voi
két luan ma s& khao sét véi
budc nhay nho hon, l0c nay ta
nha thay phuong trinh c6
nghiém trong khoan (0.3;0.4).
Chu y 1a nhiéu ban s& bo qua
viéc nay, thé nén sé gay thiéu
nghiém khi khao sat.

IﬁT |:m:ll]

- O.5|0.0Ub|
| 10. 5851

Math

i | FIZH:Iu

Math

i F il

mun =
a0
FCC]
mne=w

O. OUB |

Math

= 20d 3097V Eng 5

Str dung chac nang SOLVE
trong may tinh cam tay tim
nghiém con lai véi gia tri ban
dau X, =0.35, ta dugc nghiém.

Math

-24+] JHE+}P
= D.EEIHEEDI%

Tinh gia tri cua
Jx ~0.6180339887 .
Ta danh gia

Jx=1-x

Math &

1. EIEDEEEEET

Tinh gia tri cua
J2x% —2x+1~0.726542528

x? + x ~0.726542528
Ta danh gia
J2X% 2% +1 = /X% + X

J2x2—2x+1

Math &

d. TEEEdEEEB

TRE 4

Math &

0. 726542525

Loi gidi: Diéu kién x>0. Ta co:
Pt (*) = V2x2—2x+1-X% +x+x—-1+/x =0 (**)




X* 3x+1 +(x—1+«/§):0<:>(x—1+\/§)( x-1-Vx

J2X% —2X+1++/%% + X

=
V252 —2x+1+/%% + X
{x—1+\/;0 (1)
=

X —1— /X + 02X = 2X +1+ /%% + X =0(2)

(1)<:>\/§:1—x<:>{

0<x<1 0<x<1 3-.5
, &9 = .

x=(1-x) X —3x+1=0 2

X=1 X +V2X2 = 2X+1 4 /X2 +x =0

N2X2 = 2X 41X+ X+ X =1+ /X =0

Cong hai vé cua phuong trinh trén, ta duoc:

242X% —=2X+1+2Xx-2=0 = /2X* —=2X+1=1-X

2 _(1_ 2 2 _
<:>{2x 2x+1=(1-x) @{x 0 o x=0 .

Két hop (2) va (**), ta c6 hé: {

0<x<1 0<x<1

o.ﬁ}
sy

Vay phuong trinh da cho ¢6 hai nghiém la: x e{ ;

Bai tap tu luyén:

Bai 1: 2X“L\/m:\/8X—1+«/3x+1. Dap s6: XE{Zi\/g}'

2

. , N
B 2: \5X 53 —TX—2 +4x ~6x+1=0. Pip sb: xe | LT |
P

8

Bai 3: 15x* —x—5=2x?* + x+1. Péap so: Xe{l—'_g/ﬁ;_l_@} _

10

Bai4: x> —x—2=+/3—x +\/§. Dép sd: XG{SJM/%}.

2

Bai 5: (ze +12x—6)\/2x—l = x°+22x% —11x. Pap s6: x e {412\/§;9i6\/§;1} .

Bai 6: 3x* = Ix% +4x+2 . Pap sb: xa{liéls}.
1—\/5_1—\/17}
2 '

8

Bai 7: 2x% +Xx+1+3xy/x+1=0. Pap s6: Xe{

Bai 8: V2+x+V2—x++4—x* =2x* +2x-2. Pap s6: xa{—z;g}.

Bai 9: 2x* +5x+(x* +2)v/x+2=0. Pap s0: XG{—l; _1_2J§;Z—ZJ§}.

Bai 10: 3% +4x+1+44/2x% +3x— 2 > 4x/X+ 2 +(2x+6)/2x—1. Dap s6:

Bai 11: \/%—X2+\/1—X2 +\/§—x2—\/1—x2 > x+1. Dap s6: 1<x<3,

ol

Bai 12: 2,/x(1-x) +\/2(2x2 —2x+1) +2x(2x° - 4x” +3x 1) z% . Dép sb:

+1j=0



Bai 13: V8- x> —x*+3x% —4x+2<0.Dap s6: xe| 2:2v2 |.
p

3. Nhén lién hgp nghiém kép
Bai 1: Giai phuong trinh: x* —x+2-2/x =0 (¥)
Phéan tich: Pat F(x)=x’ —x+2-2Jx.

Str dung chirc ning TABLE dé

khoang d6 va kiém tra nghiém, ta c6
nghiém kép x=1

khao satkhoang nghiém, ding chie | af % & |gF 35an
nang SOLVE dé tim nghiém trong 3 0
i = 10. 3005

Math

1.5

TIM LIEN HQP NGHIEM KEP
Vi day |a nghiém kép nén dang lién hop cua cin s& la +/x =ax+b.
Thay nghiém x =1 vao va két hop dao ham hai vé, ta duoc:

(ax+b=vX)  [a+b=1 a1
o o
a:&(\/;)x:l 2 bZE
Viy lién hop ta cin tao 1&: x+1—2x.
Loi gidi: Diéu kién: x>0. Ta co:
x+1)2—4x
*) o (X —2x+1)+(x+1-2x)=0 = A 0 i O
( ) ( ) ( ) ( ) X+1+24/x
1 . n 1
o (x-1)|1+———|=0ex=1 (Vi x>0 nén 1+——— >0
(x=1) ( x+1+2\/§j ( X+1+24/x )
Bai 2: Giai phuong trinh: 2x+1=2x +2x-1 (*¥)
Phan tich: Dat F(x)=2x+1-2Jx —v2x-1.
Ding TABLE dé khao sat Math
khoang nghiém cua phuong trinh i_.__ F )
va chuc nang SOLVE dé gii tim | M- | 0. 5857
nghiém. Kiém ra nghiém tim E | é 0 IEEg
duoc ta nhan dugce phuong trinh . . 0.5
c6 nghigm kép x=1 la nghi¢gm .
duy nhat.

Pit ax+b=+/x, ta co:
(ax+b:\/;) a+b=1

x=1

d a2t
a=(Vx) 1272

Lién hop can tim cho v/x 1a x+1-2x.
Dat cx+d =+/2x—1, ta co:

TiM LIEN HQP CUA PHUONG TRINH
Vi phuong trinh c6 nghiém kép nén lién hop cua can thic ta tim nhu sau:

a=

NI NN -

b:




(cx+d = \/2x—1)
c:di(m)

X

Lién hop can tim cho v2x-1 1a x—/2x—1.

x=1 c+d=1 c=1
= S
c=1 d=0

x=1

Loi gii: Didu kién x> % . Taco:

(*)c>2x+1—2\/;—\/2x—1:0<:>(x+1—2\/§)+(x—\/2x—1):0
X*—2x+1 x*-2x+1

1 1
= + =0 (x-1)° + =
X+1+2x  x+2x-1 ( )[x+1+2& x+\/2x—1j

< x=1(do x>l nén 1 + 1
2 X+1+ 20 x++2x-1
Vay phuong trinh c6 mét nghiém duy nhat x=1.

Bai 3: Giai phuong trinh: M3 _ g, XH (*)

JIx VXF—x+1

3x+3 X+

1
JIx X2 —x+1

>0)

Phan tich: Xét F(x)=

Str dung TABLE dé khao sat . l:l-l Math
khoang nghiém va chic nang -

SOLVE dé tim nghiém. Tién hanh é iTH-; 0. B3 'E
Kiém tra ta c6 phuong trinh da c6 cé E | 1.510. 2338

mot nghiém kép duy nhat 1a x=1. .

TIM LIEN HOP NGHIEM CUA CAN THUC
Vi phuong trinh cé nghiém kép nén ta tim lién hop cho cac can nhu sau:
Pit ax+b=+/x, ta cé:

(ax+b=\/§)xf1 a+b=1 a=
q RSN Ll ®
a:&(\/;)le 2 b=

Vay lién hop can tim cho /X 1a x+1-2x.

Pit cx+d =+/x* —x+1, ta co:

NIk N -

(cx+d=\/x2—x+1) c+d =1 C:l
q RRPEN 1 2
C:—(\/XZ—X+1) =3 dzl
dx x=1 2

Vay lién hop can tim cho vx? —x+1 1a x+1-2vx* —x+1

Loi giai: Diéu kién x>0. Ta co:

3x+3 X +1—24x _x+1-2%" —x+1
() 2 e- .
Jx x -x+1 Ix X“=X+1
3(x —2x+1) 3(x2—2x+1)
=

\/;(X+1+2\/— X —x+1(x+1+2 x2—x+1)



1 1

<:>(x—1)2 + =0
\/;(X+1+ 2\/;) VX —x+1(x+1+ 24 % —x+1)
N 1 1
< x=1 (vi + >0
\/;(x+1+2\/;) \/xz—x+1(x+1+2 xz—x+1)
Viy phuong trinh ¢é nghiém duy nhat 1a x=1.
Bai tap tu luyén
Bai 1: xX° —2x* +4x—1=+/4x—3+3/3x—2 . Dap s6: x e {1}.
Bai 2: x* +1=+/2x—1+3/3x—2. Déap s6: xe{1}.
Bai 3: x3+2x—(x2 +1)\/2x—1>\3/2x2 —x . Béap sé: XEE;mo)\{l}.
Bai 4: 4y%® —x+10-42-2x = x—7+83—x . Pap s xe{-1} .
Bai 5: x* —2(x+1)v/3x+1=22x* +5x+2 -8x~5. Dap s6: xe{1}.
Bai 6: 4x* +12++/x— (xJSx —1++/9— 5x) Dép s6: xe{1}.
Bai 7: x* —8x+10+———— =2x—1.Pap sb: xe
0 ,— p {5}.
Bai 8: x* ~16x°+31¢ ~6x+2-6(x+1)vx =0. Pép s6: x e {L,7+443}.
Bai 9: 2x* —3x+7-3Y4x+4=0. Dap s6: xe {1},
Bai 10: x* + x> —x+1+ 1 ! +1-x . Dap s6: xe{1}.
VI-x 2 —x+1
4. Nhan lién hgp nghiém bgi bac ba tré 1én
Bai 1: Giai phuong trinh: x° —3x* +4x® - 3x® + 2x—1=(x-1)v2x* —2x+1 (*)
Phan tich: Bat F(x)=x"—3x*+4x* —=3x* + 2x—1—(x—1)v2x* - 2x +1
Dung chicc nang TABLE dé khao Math
sat khoang nghiém va chirc ning o F
SOLVE dé giai tim nghi¢m, ta nhn g -0.5|0. 1 |HH
thay phwong trinh chi c6 2 nghiém T -THE -0. 038
la x=0 va x=1. Ta tien hanh kiém 0.5
tra tinh chat nghiém boi thi thay T
x=01la mot nghiém kép va x=1 la u Fuy ?
nghiém boi ba y| 0.5|-0.038
Nhu vay phuong trinh sé c6 nhéan tur 5 | 1]
la x? (x—1)" = x°* —3x* +3x* - x°. b ' TLNLE 1.5
Ta s& di nhdm nhan tir nay thay vi .
tim lién hgp cho can vi no s€ phac
tap hon.

Loi giai: Diéu kién xeR, ta co:

(*) = (x5 —3x* +3x%° —X2)+[X3 —2x% +2x-1—(x-1)v2x* —2x+1} =0




o xz(xg‘—Bx2 +3x—1)+(x—1)(x2 —X+1—+/2X? —2x+1)=0

xz(x—l)2 0
X2 — X +14++/2x2 = 2x +1

= xz(x—l)3 +(x-1

1
o X (x-1)°| 1+ =0
(x=1) [ x2—x+1+\/2x2—2x+1j

& x*(x=1)"=0 (Vi 1+ L >0)

X2 —X+1++/2x% =2x+1

Vay phuong trinh da cho c6 hai nghiém la x € {0;1}.
Bai 2: Giai phuong trinh: 2x% +3=+/x% +2x% +1+/X% + 4x* + 4 (*)
Phén tich: Pat F(x)=2x? 13-+ 2 41X+ 4% + 4

Ding TABLE khéo sat khoang nghiém Math
va chirc ning SOLVE ciia may tinh i F i

cam tay ta tim dwogc hai nghiém E =0.510. 1 IHH

phuong trinh 1a x=1 va x=0. Ta tién T -Tﬂl.;-I -0.038

hanh kiém tra tinh chat nghiém boi cua 0.5
hai nghiém, ta nhan thiy ring x=11a e
nghi¢ém don, x=01Ia nghiém boi ba. y F 4y

Vay phuong trinh chic chansé conhan | Y O0.5|-0.038

tir 1ax° (x=1)=x*—x*. Vi bac phuon 3 0

18" (x-1)=x' . Vi be phuong | 2 el [ ymi3

trinh nho hon 4 nén ta sé di tim lién hop 1.5
cua hai can ma khéng tach nhu vi du &
bai 1 nhu trén.

Trong phuong trinh xuat hién nghiém boi ba nén lién hop caa hai can sé lan luot c6 dang:

ax’ +bx+c=x*+2x*+1
dx* +ex+ f =+x*+4x*+4
o Vi ax®+bx+c=+x*+2x?+1, ta co:

Thay nghiém x=0vao, ta dugc c=1.
Lay dao ham cap 2 hai vé tai x=0, ta dugc a=1.
Thay nghiém x=1 vao, ta dugc a+b+c=2,suyra b=0.

Vay X2 +1=+/x"+2x*+1.
o Voi d+ex+ f =4x3+4x* +4 , ta co:
Thay nghiém x=0vao, ta dugc f =2.

L4y dao ham cap 2 hai vé tai x =0, ta dugc d =1.
Thay nghiém x=1 vao, ta dugc d+e+f =3, suyra b=0.

Vay x> +2=+x*+4x*+4 .

e cx [ XH2X54+120 ,
Loi gidi: Dicu kién . Taco:
XX +4x*+4>0

(*) = X2 +1-4x° +2x* +1+ X +2-X+4x2+4 =0
XS(X—l) . X3(X—1)

X1+ 42X +1 X+ 244X +4x +4

= =0




1 1
X3 (x-1 + =0
( )(x2+1+\/x3+2x2+1 x2+2+\/x3+4x2+4j

< x*(x=1)=0 (vi ! + ! >0)

X1+ +2xX°+1 X+ 24X +4x* +4

Vay phuong trinh 6 hai nghiém la x e {0;1} .

Bai tap tu luyén.

Bai 1. 2(2x% +3x+1)3/x* +3x~1=9(x~1)v/x? + x+ 1+ (4x* +3x+5)v/x* +2. Pap sb: x e {1}.
Bai 2: x* +2x° +2x% + X+ 2= 2/x* + x+1. Dap s6: x e{-1,0}.

Bai 3; x2Vx+3+2=25x’ +1-2x° . Dép sé: xe{0;1}.

Bai 4: X° + X2 + x+1=+/3x% +2x+1. Pap s6: x {0} .

Bai 5: x*-2x* —x+1=+/2x*-2x+1. Dap s6: xe{0}.

2
Bai 6 ‘S/XJFTH+§3GXZ+2—X—%:O.Dépsé: xe{l}.

Bai 7: 2(x+5)/3-x+16vx+2+3x* ~11x—36=0. Dép s6: x {2} .
Bai 8: x*+x* +1=2x* +1-2x* . Pap s6: x e {0}
Bai 9: 2x+3=3/3x* +3x+1+/6x* +12x+8 . Pap s6: x {0} .

Bai 10: (x+3)v/x =2x+1+%/3x* —3x+1. Dap s6: x e {1}.




PHUONG PHAP CAN BANG TICH

Co sé 1y thuyét:

Cho phuong trinh c6 dang g(x)=h(x)g/f (x) véi f(x),g(x),h(x) la cac da thirc. Néu phuong
trinh c6 nghiém x =X, 1a nghiém cta bicu thirc {/f (x) = A(x) thi luén ton tai mot phan tich cé
dang:

9 (x)=h(x)3[f (x) =| A()=4/T (x) | B(x)

Trong cac bai toan ra xét thi:

e Bac cua can thuc la bac 2 hodc bac 3
e Dbathuc f(x),h(x) va g(x) co bac bé hon hoac bang 4.

o Dathirc A(x) thuong s& 1a mét bicu thirc bac 1: A(x)=ax+b.

Phwong phap sir dung:
Buée 1: St dung may tinh cam tay dé tim biéu thie A(x):
Sir dung chirc nang SOLVE cua may tinh cam tay dé tim nghiém g(x)=h(x)g/f (x), sau d¢ luu
nghiém tim dugc vao mot bién bat Ky trén may, chang han ¢ day minh sé& luu vao bién A. Sir dung
chire nang TABLE cita may tinh cam tay dé khao sat ham s6 sau: g/ (A) - AX Véi gia tri khoi dau
START la -10, gia tri két thic END Ia 10, va budc nhay lip nghiém STEP 1a 1. Ta s& duoc mét
bang gia tri véi mot bén la gid tri cia X , con mot bén la gia tri cia f (X). Tai day ta s& lay gié tri
ma tai d6 X va f(X) 1a haisé hiru ti (uu tién chon s6 nguyén nho)
Buére 2: Can bang tich:
Ta s¢ can bing hai vé véi cac biéu thire f (x), A(x) va |4 f(x)]" = f(x), A"(x) dé dua
phuong trinh vé dang:

k(x) A" (x)+h(x)A(x)=k(x) f (x)+h(x)3/f(x)
Trong d6 g(x)= k(x)[An (x)—f (x)}—h(x)A(x)
Tuy vao biéu thirc g(x) ma ta s& lua chon k(x) pht hop dé can bang. Thong thuong thi k (x) s&

la hé s6 a, biéu thirc bac nhat ax+b, biéu thirc bac 2 ax? +bx+c hay phan thic
Chuy:
> Biéu thire A(x) thong thudng la bac nhat nhung cling c6 thé 1a biéu thic bac cao va ta phan

ax+b

doan A(x) dua vao timg bai toan. Ki bai todn c6 nhiéu nghi¢m 1¢ thi ta c6 thé st dung 1
nghiém bat ky trong d6 dé can bang, thong thudng mdi nghiém 1¢ s& cho ta mot biéu thirc
can bang khac nhau. Du bi€u thitc can bang khac nhau nhung két qua cuoi cung déu dung.

> Véi cac bai toan sau khi khao sat bang TABLE ta thiy cd rat nhiéu cap nghiém nguyén thi
viéc lira chon biéu thic can bang phu thudce vao hé sé caa Iuy thira 16n nhét c6 trong bai
toan, ta chon hé sb ctia x 1a wdc cua hé s6 luy thira Ion nhat. Néu chon hé sé khong dung thi
ta khéng can bang dugc mic di biéu thirc cua ta van chira nghiém nhung sé dan téi nghiém
duogc giai khong triét dé va rat kho khai trién cho biéu thirc con lai. Diéu nay cac em ¢ thé
dé dang kiém nghiém véi mot phuong trinh c6 nghiém nguyén va nhiéu cap [ x; f (x)] 1a s

nguyén.



Bai tap ap dung:
Vidu 1: Giai phuong trinh Vx+2=2-x* (¥)
Phén tich: ‘
Su dung chire nang SOLVE cua may tinh cam tay, ta tim duoc mot nghiém cua phuong trinh la
x ~0.6180339887 va ta gan ngay nghiém tim dugc nay cho bién A.
Str dung chiic nang TABLE ciia may tinh dé khao sat ham s6 F (X )=+/A+2 - AX véi gid tri
START =-10, END =10 va STEP = 1. Xem xét bang gié tri nhan dugc thi ta ¢ cap gid tri
nguyén X =1 va F(X)=1. Khidotasuyra A(x)=x+1hay v/x+2=x+1.
Ta viét lai phuong trinh va di can bang nhu sau: (*) < 2—-x2 =/x+2
Daéu tién ta di cn bang cho V/x+2 va x+1: .(x+1)=..a/x+2
Khi do vé trai con thira lai (2-x*)-(x+1)=1-x-x*. Do d¢ biéu thirc can bang c6 bac 2 va bac
cta biéu thirc con thira ciing 12 2 nén ta s& can bang nhu sau:
a(x +1)2 +(x+1)=a(x+2)+ Ix+2 (**)
Khi d6 dé (**) twong duong véi phuong trinh (*) thi a(x+1)° —a(x+2)=1-x—x?, dong nhét hai
vé ta duoc a= -1.
Loi gigi: Diéu kién: x>-2. Ta co:

(*) = —(x+1)2 +(x+1)=- x+2)+m

<:>[x+2 X+1) } [m (x+l)]

\/ 2=x+1
<\/x+2 X— 1)(\/ 2+x) X T
X+2=-X
(x>-1
X?+x-1=0 { _14”/_
= =
x<0
_{xz—x—2=0
Vay phuong trinh da cho ¢6 2 nghiém la x e {—1 1;\/_}
Vidu 2: Giai phuong trinh: 2x* + x—2=(x-1)vx+2 (*)

Phan tich: Lam tuong ty & trén ta tim dugc biéu thire can bang A(x) = x+1 hay /x+2 =x+1.
Ta tién hanh can bang cho JXx+2 va x+1 nhu sau: ...(x—l)(x+1):...(x—1)\/m

Do /x+2 nh&n véi (x-1) nén vé tréi ta ciing nhan véi (x-1).

Lc nay biéu thirc thira con lai trong vé tri 1a (2x* + x—2) - (x—=1)(x+1) = x* + x—1.

Ta tiép tuc can bang cho (M)z =x+2 va (x+1)*. (chinh 1a can bing [n f(x)}n va A"(x).)
Do bac ctia biéu thirc can bang va biéu thirc cang thira déu 12 bac 2 nén ta can bang:

a(x+1)" +(x-1)(x+1) =a(x+2)+(x-1)Vx+2

Khi d6 ta suy ra ngay a(x+1)"—a(x+2)=x*+x-1. Dong nhét h¢ s6 ta dugc a=1.

Loi gidi: Diéu kién x>-2. Ta co:



(*) = (x+ ) +(Xx=1)(x+1)=(x+2)+(x-1)Vx+2

[x+1 x+2}( )[(x+l) x+2]:0
X+ 2
X+1-X+2 )| 2X+ X+ 0
- e ) e
>-1
X , ~1+5
X+2=(x+1) X=7>
=S =S
X< le—\/ﬁ
x+2=(-2x)° 8
Viy phuong trinh da cho ¢6 2 nghiém 12 x e {‘“2@;1‘?} |
Vidu 3: Giai phuong trinh: x* —3x* =3x+2,/(x+1)’ =0 (*)

Phan tich: Ta str dung chirc naing SOLVE ciia may tinh cim tay dé tim nghiém va chirc nang
TABLE dé tim biéu thtrc can bang nhung sau khi xem xét bang gia trj X, f (X) thi nhan thay
khdng c6 cip gia tri nao hiru ti ca. Thuc chat khi di 1am nhu cac vi duy trudce 12 ta 38 mac dinh hé
s6 {mg vai can 1a 1 nhung thyc té biéu thire can bang cua can thie phai ¢o dang k[ (x) =ax+b.
Cu thé ¢ bai toan nay, véi gia tri k =1 ta khdng tim thay biéu thizc can bang nao cho
Jx+1=ax+b, tatiép tuc thir v6i k = 2, tirc 1a biéu thirc ta can khao séat trong TABLE sé& la
f(X)=2JA+1-AX véi Alanghiém ciia phuong tim dugce bang SOLVE. Luc nay ta da thu
dugc biéu thirc can bang 12 2x+1=—x.

Ta tién hanh can bang tich nhu sau: (*) < x* —3x* —3x = -2(x+1)Vx+1.

Ta can bang cho —x va 2x+1 1 ..—(x+1)(—x)=..—(x+1)2/x+1

Bicu thirc con thira lai cua vé tréi 1a: (x° —3x* —3x) - (x+1)x = x* —4x* - 4x.

Ta can bing tiép cho (-x)° va (ZM)Z — 4(x+1). Nhung do biéu thirc con thira bic 3 ma cac
luong can bang chi la bac 2 nén ta tién hang can bang voi biéu thire bac nhat ax+b:

(ax+b)x* —(x+1)(—x) :(ax+b)4(x+1)—(x+1)2m

Chuyén vé va dong nhat hé sé: (ax+b)x2—(ax+b)4(x+1):x3—4x2—4xc>{§:é
Loi gigi: Diéu kién: x> -1, ta co:
(*)<:>x.x2—(x+l)(—x):x.4(x+1)—(x+1)2\/m
<:>x[xz—4(x+1)]+(x+1)(x+2\/m>:
<:>x(x—2ﬁ)(x+2ﬁ)+(x+l)(x+ZM):

c>(x+2\/m>(x2 +x+1—2x\/m>:

2 X+2x+1=0 |2Jx+1=-x
<:>(x+2ﬁ)(x—\/m> _Oc{x—mzo C{sz



x<0 [ (x<0
4(x+1)=x x> —4x—-4=0 x=2-2V2

= = =
x>0 x>0 x:1+£
| (x+1=x? | [(X*-x-1=0 2
Vay phuong trinh da cho nghiém la x {2—2\/5;“2\6} :
Vi du 4: Giai phuong trinh: x° +1=232x-1 (¥)

Phén tich: Str dung méy tl'nh cam tay ta duoc mot nghiémla x=1va x= 0.6180339887 , ta luu
nghiém lé nay vao bién A, tién hanh khao sat bang TABLE va tim dugc biéu thice can bang la
32x—1=x. Ta bat dau di can bang cho ¥2x—1 va x nhu sau: ...2x=...23/2x—1
Khi d6 vé trai con thira lai: (X3 +1)—2X =x® —2x+1. Do biéu thirc con thira lai cuing bac véi biéu
\ N - N N 3 A N N ye A A A \
thire can can bang thir hai 1a x® va (\3/2x—1) nén ta can bing véi hé sé bac 0 13 a.
, . A N 3 R
Ta tiép tuc di can bang cho (¥2x-1) =2x-1va x’: & +2x=a(2x—1)+ 2¥2x-1
Chuyén vé va dong nhat hé sb: ax®-a(2x-1)=x’-2x+1=a=1.
Loi gigi: Diéu kién xR, ta co:
(*) = x*+2x=(2x-1)+2Y2x-1 < [xs —(2x—1)]+(2x— 2\3/2x—1) =0
= (x —3/2x —1)[x2 +x32x-1+3(2x —1)2 + 2} -0

o x-¥2x-1=0 (x2+x\3/2x—1+.3/(2x—1)2 +2>0 vX)

x=1
o X -2x+1=0< _1445 -
2
Vay phuong trinh da cho c6 nghiém x e {1; _11;\/5} :
Vidu5: Giai phuong trinh x* —2x* +5x = 235x* +3  (*)

Phén tich: Sir dung chitc niang SOVLE cua may tinh cam tay ta tim ngay mot nghiém cia
phuong trinh la x=1. Vi day la mdt nghiém nguyén nén trong qué trinh khao sat nghiém nay
bang TABLE, ta nhan thiy c6 xuat hién rat nhiéu cap nghiém nguyén (x, f (x)), vay van dé dat ra
1a ta nén chon biéu thirc nao 1a phu hop nhat. Do biéu thtrc can tim ¢é dang /5x* +3 =ax+b .
Viéc lya chon a tuy thudce vao hé sé cua luy thira 16n nhat 1a x°, a chinh 1a mot ude cua hé s6
nay, Vi bai nay thi hé s6 caa x°* 131 va a sé& la wdc cia 1, ta chon a=1. Nhu vay ta chon biéu
thize can bang 13 ¥/5x* +3 = x+1. Ta tién hanh can bang tich cho x+1 va ¥5x* +3 nhu sau:

L2(x+1)=..2¥5x* +3

Khi d6 vé trai con thira lai: x® —2x2 +5X—2(x+1) = x> —2x* +3x -2
N e 3 b
Ta cén bang tiép cho (\3/5x2 +3) —5x%+3x Va (x+1)°

a(x+1)3+2(x+1):a(5x2 +3)+23 5x2+3



Chuyén vé va dong nhat hé sé: a(x+1)3—a(5x2 +3): XX —2x* +3x-2<a=1
Loi gidi: Diéu kién x e R, ta co:
(*)<:>(x+1)3+2(x+1):(5x2+3)+235x2+3<:>(x+1)3—(5x2+3)+2(x+1—35x2+3):0

N (x+l— /5% +3){(x+1)2 +(x+1)/5x% +3 +§/(5x2 +3)2 +2} =0

SX+1=Y5x+3 = x*-2x*+3x-2=0<=x=1.
Vay phuong trinh da cho c6 nghiém x e {1}.

Vi du 6: Giai phuong trinh: 4x* +6x+6 :(x2 +7x) fx+E (*)

X
Phan tich: Do biéu thirc dudi can cd dang phan thie nén ta nhan thém x ¢ ngoai vao dé dua vé
dang da thirc , tirc phuong trinh < 4x* +6x+6=(x+7)+x*+3x vdiluuyla x>0.
Str dung chirc nang SOLVE ciia may tinh cAm tay ta tim dwoc hai nghiém cua phuong trinh 1a
x=1 va x=3. Do biéu thirc can bang cua ching ta c6 dang: v/x° +3x = ax+b, thay lan luot hai

. . JE+3.1=a.l+b a+b=2 a=2
nghiém vao ta duogc hé: = & = Vx> +3x = 2x.
J3¥+33=a3+b (3a+b=6[b=0
Ta can bang tich cho 2x va v/x*+3x nhu sau: ...(x+7)2x=...(x+7)v/x* +3x
Khi @6 vé trai con thira lai 12 4x +6X+6—(x+7)2x=2x"-8x+6

: . L \ 2 A \ \ . IR T
Ta can bang tiép cho (2x2) =4x* va (\/x"’ +3x) =x*+3x. Do phan con thira lai cua vé trdi la bac
2 ma bidu thirc cAn can bing lai bac 3 nén ta s& can bing véi phan thie 2 (do hai lugng can
X
bang c6 nhan tir 1a x) : 2452 +(x+7)2x= E(x3 +3x)+(x+7)\/x3 +3x
X X

Chuyén vé va dong nhat hé sé: LI —E(x3 +3x) =2x* -8x+6<=>a=-2
X X

Loi gidi: Diéu kién: x>0.

(*)<:>—g4x2 +(x+7).2x:—g(x3+3x)+(x+7)\/x3+3x

X X

@—§[4x2 —(x3+3x)]+(x+7)(2x—\/x3+3x):0<:>(Zx—\/xs+3x)(x+3—§\/x3+3xj=0

x>0
X% +3x = 2X X} —4x*+3x=0
=N
243 +3x = x? +3x X<-3vx20
X +2x3+9x° -12x =0

Vay phuong trinh da cho c¢6 nghiém Ia x € {1;3} .

=1 e
c{x (do diéu kién x>0)
X=3

Vidu 7: Giai phuong trinh: (x+1)(x—l)3 +(2x=1)Bx+1=Tx—x* (*)

Phéan tich: Str dung chirc nang SOLVE cua may tinh cam tay ta tim dugc hai nghiém cua phuong
trinh 14 x=0 va x=1. Ta tim duoc biéu thirc can bing 13 /3x+1=7x—x2.

(*) = x' -2 +x? —5x—1=—(2x+1)\/?m



Khi d6 ta can bang cho 7x—x* va /3x+1: .—(2x+1)(x+1) =...—(2x+1)+/3x+1
Khi @6 vé trai con thura lai: (x4 — 22X+ x? —5x—l)+(2x +1)(x+1)=x* —2x* +3x* — 2x
Ta can bang tiép cho (x+1)° va (\/3x+1)2 —3x+1. Do biéu thirc con thira & vé tréi la bac 4 ma

luong can bang lai chi bac 2 nén ta can bang vai biéu thirc ax? +bx +x nhu sau:
(ax2 +bx+c)(x+1)2 —(2x+1)(x+1)= (ax2 +bx+c)(3x +1)—(2x+1)v3x+1

Chuyén vé va dong nhat: (ax2 +bx+c)(x+1)2 —(ax2 +bx+c)(3x +1)—x* —2x° +3x% - 2x
Tatim duoc a=1 b=-1, c=2 hay biéu thic can bing 12 x> —x+2.

Loi gidi: Didu Kién: xz-%.

(*)< (x2 —x+2)(x+1)2 —(2x+1)(x+1) = (x2 —x+2)(3x +1)— (2x+1)4/3x+1

<:>(x2 —x+2)[(x+l)2 —(3x+1)}—(2x+1)(x+1—«/3xﬁ):0

N (x +1—\/2m>[x3 —x+1+(x2 —x+2)«/3ﬁ} =0

& X+1-3x+1=0 (x3 —x+1+(x2 —x+2)\/3x+1 >0 wz-%)

x>-1 X>-1 x=0
SVIX+l=x+1l< &

x2—x=0 x=0vx=1 x=1
Viy phuong trinh da cho ¢ nghiém x e {0;1} .
Vidu 8: Giai phuong trinh (x+1)(x—1)3 =X +2x+2x° +1 (*)

Phén tich: Dung chirc nang SOLVE cua may tinh cam tay, ta giai duoc mot nghiém cia phuong
trinh 14 x = 2.7320 . Str dung chirc nang TABLE ctaa may tinh ta tim duoc dai luong cén bang la

V2x® +1=2x+1. Khi d6 phan thira cia vé trai la (x +1)(x—1)3 —X* —4x—-1=x"-2x> - x* —=2x-2.
e a ) 2 \ 2 . A J \ \

Ta tiép tuc can bang cho (\/2X3 +1) =2x>+1va (2x+1)". Do dai lugng c&n bang la bac 3 ma

phan con du cua vé tréi lai bac 4 nén ta can bang véi mot luong ax+b nhu sau:

(ax+b)(2x+1)2 +(2x+1) = (ax+b)(2x3 +1)+\/2x3 +1

Chuyén vé va dong nhit: (ax+b)(2x +1)° —(ax+b)(2x* +1) = x* = 2x° —x* —2x - 2

Sau khi dong nhat ta khong tim dwoc gid tri a,b thoa man. Khi diéu nay xay ra co thé hiéu rang

biéu thirc ta tim dugc chua dung. ‘
Ta s€ thay d6i suy nghi mét chat: Ta biét rang phuong trinh s€ luén c6 nhén tir dang

2x° +1 = A(x) nhung khong phai biéu thirc bac 1: A(x)=ax+b, do bac ciia phuong trinh 1a 4
nén ta nghi ngay dén A(x) = ax” +bx +c nghia la biéu thirc can bang bac 2.
D¢ y thiy bc cua luy thira I6n nhat 1a 1 (x*) nén ta s& chon a=1, biéu thirc can bang ¢6 dang:
J2x® +1=x? +bx+c. Ta s& khao sét bing TABLE véi ham f(X)=+2A% +1-A> — AX véi A 2
nghiém cua phuong trinh tim dugc 6 trén, ta tim dugc mét gid tri X =1f(X)=-1. Tasuyra biéu
thirc can bang can tim s Ia J2X +1=x2 —1.
Loi gidi: Diéu kién: x> ~ L tace

g/z



(e xt-2x° -x* -1=v2X’ +1 < [x“ —(2x3 +1)}—(x2 +4/2X%° +1) =0
o (x2 +4/2x3 +1)(x2 —1-4/2x° +1) =0
e x2P-1-42x%+1=0 (x2 +42x3 +1 > 0)

x2-1>0
x*—2x*—2x* =0

Vay phuong trinh da cho c6 nghiém la x e {1+ J§}

N 2x3+1=x2—1@{ o x=1+3

Vidu 9: Giai phuong trinh: 2(x-1)v2x+1+1=+5-6x (*)

Phén tich: Bai toan chira 2 cin khdng phai la dang dé ta cén bang tich nhung céc biéu thirc dudi
can cling nhu ngoai cén deu la bac 1, kha don gian va khi binh phuong thi cac bi€u thire thu dugce
toi da la bac 3. Nén ta s€ binh phuong hai vé dé dua vé dang can bang tich nhu sau:

(*)=]2(x-1)v2x+1 +1]2 —5-6x = 4x* —3x% +2(x-1)4/2x+1=0
Str dung chtrc nang SOLVE ciia may tinh cam tay dé giai phuong trinh trén ta tim duoc 1 nghiém
la x ~0.809016994. Diing TABLE khéo sét ta tim duoc biéu thirc can bang 1a /2x+1 = 2x.

Loi gigi: Diéu kién: —% <x< % ta co:
(*) & 4 =3¢ +2(x=1)2x+1= 0 & (2x~2x+1)(4X* — 4x+ 4+ 2x/2x+1) = 0
& 2x—2x+1=0 (do 4x% —4x+ 4+ 2x2x +1 =3(x -1’ +(x+\/2x +1)2 > 0)

x>0 1+\/§
SV2x+1=2x < & X= :
{4x2 —-2x-1=0 4
Vay phuong trinh da cho c6 nghiém la x e {“4\/5}.
Vi du 10: Giai bat phuong trinh x* +x* > (x + 2)(\/2x+3 —1) (*)

Phén tich: Xem bat phuong trinh ciing nhu phuong trinh, ta ciing ding chire nang SOLVE cua
may tinh cam tay giai ra dugc nghiém la x=-1 va x ~1.4142. Luu nghiém lé vao bién A va
ding TABLE khao sét ta tim dugc biéu thic can bang 12 +2x+3 = x+1.

Loi gidi: Diéu kién: xz—g,ta co:
(*)<:>x3+x2+x+22(x+2)Jﬁ<:>(x+1—\/m>(x2+2x+2+xM)20
x+1—M20 XZ\/E
(x+1)2+(x+\/m)2:0<:> x=-1
Vy bét phuong trinh da cho ¢o nghiém x e[ v2;+0) U{-1}.

=S (x +1—m>l:(x+1)2 +(x+«/ﬁ)1 >0

Vidu 11: Giai bat phuong trinh 3(x* —1)v2x+1<2(x* = x*) (*)
Phan tich: D& thay bat phuong trinh trén ¢ nhan tr chung 1a x =1, ta ¢d thé tach duoc thanh:

(%) = (x-1)[2¢ - 3(x+1)]V2x+1]>0



Dung ky thuat can bang tich ta tinh duoc 2x? -3(x +l)m = (x+1—2«/ﬁ)(2x+ 2+m)
Do diéu kién x > —% nén 2x+2++/2x+1> 0, khi d6 bat phuong trinh caa ching ta twong duong
Vi (x—1)(x+1—2m) > 0. Bai toan d tré nén don gian hon nhiéu.

Loi gidi: Didu Kién: x> —% _Taco:

(*) = (x—l)[sz -3(x +1)M] >0 (x—l)(x+1—2\/m)(2x+ 2+ m) >0

A

Do 2x+2++/2x+1>0 V&i Vx> —= nén bat phuong trinh twong duong voi:

NI

Xx—=1>0
X+1—2J2x+1>0 {x>3+2\/§
=

3—2\/§<x<1'

o (x—l)(x+1—2\/2x+1) >0

Xx-1<0
x+1—242x+1<0

Viy bat phuong trinh da cho c6 nghiém 12 x e (3— 2\/5;1)u(3+ 243; +oo).

Vidu 12: Giai bat phuong trinh Vx2 +x ++/x—2 > 4/3(x2 - 2x—2) (*)

Phan tich: Ta s& binh phuong hai vé cho bat phwong trinh dwa vé 1 can thire duy nhat va &p dung
y 2
can bang tich. (*) (\/x2 +X +\/x—2) > 3(x2 —2x—2) & X —Ax—2<x3—x? - 2x
Dung may tinh cam tay tim dugc biéu thire can bang v/x* —x? —2x = 2x+2. < +/x* —=2x = 24/x+1
Ta can bang tich cho (2x+2) va vx*—x* =2x : .2x+2<.A/x* = x* - 2x
Bicu thirc con du ¢ ve tréi 1a: (x* —4x—2)—(2x+2)=x" —6x—4.
, \ 2 2 .2 N R N . .
Ta tiép tuc can bang cho (2\/x +1) va (\/x2 —2x) . Vi biéu thirc con du la bac 2 trung vai bac vai
dai lugng can bang nén ta can bang bat phwong trinh véi hé sé a nhu sau:

2
a(Z\/x+1)2+2x+2£a(\/x2—2x) % — X% —2x
Chuyén vé va dong nhat h¢ sé: a(2\/x+1)2—a(\/x2—2x)=x2—6x—4<:>a=—1

Loi gigi: Didu kién: x>1++/3. Ta co:

(*)@—(ZM)Z +2x+2£—(ﬁ)2+m
@(2M—M)(2M+M)—M(2M—M)zo
@(ZM—M)( x+1+M)20<:>2ﬁ—M20

X2 —6x—4<01++/3<x<3+4/13.
Viy bt phuong trinh da cho ¢6 nghiém 1a x[l+«/§;3+\/1_3] :



Bai tap tu luyén:
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0‘0 0‘0

K/
0‘0

%

0

/
0‘0

/
0‘0

O/
0’0

X3

%

X3

%

/
0’0

Bai 1:
Bai 2:
Bai 3:
Bai 4:
Bai 5:
Bai 6:
Bai 7:
Bai 8:

Bai 9:

Bai 10:
Bai 11;
Bai 12;
Bai 13:
Bai 14:
Bai 15:
Bai 16:
Bai 17;
Bai 18:
Bai 19:
Bai 20:
Bai 21;
Bai 22:
Bai 23:
Bai 24:
Bai 25:
Bai 26:
Bai 27:
Bai 28:
Bai 29:

Bai 30; x—1+

V2X—1+x*-3x+1=0
4% —13X+5+/3x+1=0
5%% +15X +2 = 3V4x* + 2

NG +x—1=(x+2)m
4% +2x+3 =8x+1

3X° +3x+2 = (x+6)\/3x* —2x—3
(2x+2)\/m= x> +5X+2

2x* —6x+10-5(x—2)Vx+1=0

m: 3x2 +3x+2

3x+1
x> +3x+1=(x+3)Vx* +1
(4x—1)VxC +1=2x"+2x+1
22X+ 4 + 42— x =~/9x2 +16
X3 —15%% + 78x—141=53/2x-9
X° —6X% +12X—7 = 3—x® +9x% —19x +11
—2x2 +10x* —17x +8 = 2x?3/5x — x*

VX2 +3X + 24X+ 2 = 2X x+§+5
\/ X

2x3+3x2+2x+1=(2x2+3x)\/@
(x—l)(3x2+1):(x+l)\/x2+x+1
x3—2x—6:(x2—2x—6)\/m
(5x—4)\/mz(4x—5)\/?E+2
20X —3x% +5X—6 = X2 — 4X+9
2(x2—x+6):5 x*+8
V5X2 +15X+9 —/x2 —x— 20 =54/x +1
X2+ x+6+3x—1-+/3x —6x+19 =0
4x° +2x=1+(2x" + 2x+1)3/6X* +1=0
2x% +2x 1> (x+3)Vx+1

X' —2x* +2x-1
Vxz x® —2x% +2x
2(X* +2)25Vx° +1

2
X 25X<1+\/x3+2x2—4x
Jx+1 N x3 —x?

(x+1)2 - (x+1)3




PHUONG PHAP TAO TICH NHAN TU

Co sé 1y thuyét:

Pua mét phuong trinh vo ti vé dang tich cua céc phwong trinh vo ty co ban. Phuong phép chi yéu
dua vao viéc nhom nhan tir théng qua phuong phéap lién hop hay c6 ndéi cach khac day la cach di
ngugc dé tim lién hop. Uu diém caa phuong phap nay 1 nd sé& han ché viéc cac ban danh gia biéu
thire sau khi lién hop. Cha y: Phuong phép thuc s rat hiéu qua voi phuong trinh - bat phuong trinh
vo ty dang 1 cin thirc nén muédn st dung phurong phép nay can chuan hoa phwong trinh - bat phwong
trinh dua vé mét can thac hét 1a duoc.

Phwong phap ap dung:

Buéc 1: Sir dung chic nang SOLVE cua may tinh cam tay tim nghiém cua phuong trinh vé ty va
leu nghiém vo mot bién nha bat ky caa may tinh tir A dén M. O day minh s& luu & bién A ching
han. Con céc ban thich luu bién gi thi sir dung bién d6 nhé, khdng bit budc.

Vi du tim nghiém phuong trinh: x+2 =2x* +x—-8

Math A

[~ 242 48]

Math A

=0] e fn:nr*m :-i
I

Math A

4'3'i+ EEF{EH{ EI]
L R= EI
II;.;:_}I.:I D] Math A



Budéc 2: Tim nhan tir chung cia phuong trinh - bat phuong trinh

1. Néu phwong trinh co nghiém vo ty

St dung chic ning TABLE cta may tinh cam tay khao sat cac ham f (X)) c6 dang nhu sau:

f (X)=p/g(A) +AX trong d6 A chinh la nghiém phuong trinh tim dugc va luu vao day, g(x) la

biéu thuc trong can. Luu y 1a phwong phap nay chi giai quyét duoc nghiém don va nghiém kép,
con nghiém boi ba tro 1é€n thi khdng nén sir dung phuong phap nay.

Véi gia tri START 1a 20, END 1a -20 va STEP 1a 1. Ta chon s6 twong d6i I6n thé nay dé dam bao
la khao sat hét, tranh x6t treong hop. Xem xét bang gié tri cia TABLE, chon gié tri trong TABLE
ma f(X) nguyén, vidytacocap (X =m, f(X)=n) nguyén, khi d6 biéu thirc lién hop cia can tim

duoc s& la f/g(x) =mx-+n.

Vi du: Tim lién hop cua phuong trinh: (x+4)+/x+2 =x*—x*—x-5.

Str dung chirc nang SOLVE cua may tinh cam tay, ta tim dwgc mot nghiém phuong trinh
X =~ 3.302775638 va luu nghiém nay vao bién A.

() R0 - (35 3
= daleTises

Diing chirc nang TABLE khao sat ham s f (X)=vA+2+AX.

f ) =f+2 HAE

Math

Cudi cling ta cd bang gia tri cia TABLE, chon gid tri f (X ) nguyén d¢ tao nhan tir.

D Math
F il
II-I&'I -
|15 O0|2.302"7
| B | 15. 6055

Dua vao bang gi trj cia TABLE ta thiy véi x=-1 thi f(x)=-1 lacip s:c!'; nguyén ta can tim.
Khi d6 nhan tr cin nhém caa ching ta s& 1a: +x+2 —x+1.

Cha y: Néu nghiém nay 1a nghiém boi bac n thi nhan tir s& c6 dang: (er ax+b)n.

2. Néu’phu’ong trinh co nghi¢m hiiu ty:

*** Néu phuong trinh cé mot nghiém hiru ty a va nghiém day la nghiém boi n cta phuong trinh
thi khi do phwong trinh ludn c6 nhan tir (x—a)" khi phan tich.



Vidu1: Giai phuong trinh sau: Vx+2 =2x* +x-8 (*)

Phan ‘tI'ChI Dung churc nang TABLE khao sat khoang nghiém va dung chfrc?néng SOLVE cua may
tinh cam tay ta tim dugc mot nghiém cua phuong trinh [a x = 2. Sau khi kiém tra ta nhan thay day
la mot nghiém don caa phuong trinh. Ta thay nghiém x =2 vao can x+2 ta cd «/x+2 =2, khi
d6 phuong trinh c6 nhan tir Vx+2-2.

Loi gidi: Diéu kién: x>-2, ta co:

-2
* c>4x+2—2:2x2+x—10c>—3L———: X—2)(2x+5
(*) 5 (x=2)(2x+5)
1 IX+2+1
S (X=2) 2X+5—-——— |=0=(X—-2)| 2(X+2)+ —|=0
( )( Jx+2+2j ( { ( ) X+2+2
NX+2+1

Voi x>-2 thi 2(x+2)+ >0 nén phuong trinh da cho s€ < x-2=0<x=2.

X+2+2

Vay phuong trinh da cho c6 nghiém la x e {2}.

Vidu2:  Giai phuong trinh sau: 2(x* —9x+10)v/x—1+x* —8x” +6x+85=0 (*)

Phan ‘t|’ch: Dung chirc nang TABLE khao sat khoang nghiém va dung ChI'IC?nﬁng SOLVE cua may
tinh cam tay ta tim dugc mot nghiém cua phuong trinh [a x =5. Sau khi kiém tra ta nhan thay day
la mot nghiém kép caa phuong trinh, tire phuong trinh s& ¢6 nhan tir (x —5)2.

Thay x =5 vao cac can c6 trong phuong trinh, ta c6 +/x—1 =2 hay ta s& tach nhan tir ciia phuong
trinh thanh (Jﬁ— 2)2 = X+ 3—4+/x—1 do tinh chat nghiém kép.

Loi gigi: Diéu kién: x >1. Ta co:

(*) = (¥ —9x+10)(x +3-4x=1) = 2(x* ~8x" + 6x +85)+ (x +3)(X* ~9x+10)

(x=5)"(x* —9x+10) 2 ) X2 —9xX+10
= =(X-5)(3x+8)<= (x-5) | 3x+8- =0
X+3+4/x-1 ( )( ) ( ) X+3+44x-1
2 2 _
Taco 3x48_ X ZO+10 X +26x+1A+ABXABIVXL

x+3+4m_ X+3+4/x-1

Khi d6 phuong trinh tuong dwong véi (x—5)* =0 < x =5
Vay phuong trinh da cho c6 nghiém x {5} .

*** Néu phuong trinh ¢6 nhiéu hon 1 nghiém hiru ty, & day minh s& xét truong hop hai nghiém
hitu ty, cac truong hop nhiéu hon 2 nghiém s& twong tu nhu truong hop nay. Gia sir phuong trinh
O hai nghiém httu ty x =« va x = g thi trén thyuc té ta cling cé thé phén tich lan luot ting nghiém
theo nhan t (x—a)" va (x-A)" véi m,n la bac nghiém tuong tng cia «,B nhu trudong hop 1
nghiém nhur trén, nhung vi Iam nhu vay s& khién chding ta ton nhicu thoi gian khi phan tich nhan
tir va bai giai s& khong duoc ngin gon. Pé gilp quyét diéu nay chung ta s& dua ra mot giai phap
dat nhan tir mang tinh t6i uu triét dé sao cho bai toan don gian va ngin gon nhat. Ta cé m+n la

tong bac cua hai nghiém, khi d6 céc cin thirc c6 trong can sé lién hop véi mot da thire ¢6 ciing co
bac & m+n-1, tic 1a phuong trinh s€ ¢6 nhén tir ¢ can dugc viét dudi dang

[p g(x) +(3Xx™"* +ax™"? +"'+am+n—1):| =0.
Vi du 1: Giai phuong trinh 3vx+1=3x* -8x+3 (*)

Phan tich: Khao sat bang chirc naing TABLE dé xéac dinh khoang nghiém cua phuong trinh, ding
chtrc nang SOLVE cua may tinh cam tay ta giai va tim dugc hai nghiém cua phuong trinh 12 x =0



va x = 3. Sau khi kiém tra ta thay hai nghiém nay déu la nghiém don, tirc phwong trinh s& c6 nhan
tir 12 x(x—3) = x* —3x. Déi véi hoc sinh cd tu duy tét thi dua vao nhan tir ndy c6 thé nhém phuong
trinh lai thanh: (*) < (x+3-3Vx+1)+(3x" —9x) =0.

Nhung phuong phép ¢ day duoc dé cap dé gip tat ca cac em, ké ca hoc sinh yéu chuyén dé nay
ciing ¢0 thé lam duoc, dac biét phuong trinh chue rat nhi¢u can thi viéc phan tich bang tu duy cua
cac em c0 hoc luc trung binh sé gap kho khan. Chinh vi vay, ta sé€ lam nhu sau:

Do bac cta nhéan tir tim dugc x(x—3) 1a bac 2 nén lién hop cua can sé c6 dang: Vx+1=ax+b.
Thay lan luot hai nghiém x =0 va x =3 vao lién hop, giai hé phuong trinh, ta dugc:

I — 1
{ N LR L :XTJF?’ hay x+3—3Vx+1.

\/3+1:a.3+b b:1
Loi gidi: Diéu kién: x>-1. Ta c0:
2
%) o (3x% 9% )+ (x 43— 3JX T 1) = 0 = 3(x? —3x) 4+ — X X 0
(%) & (3x" —0x)+(

X+34+3JYx+1 -
Xx=0

<:>(x2—3x)(3+ 3

1
—  |=0exX-3%=0c
x+3+3\/x+1J {

Vay phuong trinh da cho c6 nghiém 1a x € {0;3}.

Vidu 2: Giai phuong trinh x* —5x* +10x—12+ (3= Xx)V7x+2 =0 (*)
Phan tich: Dung TABLE dé khao sat khoang nghiém caa phuong trinh va dung chirc nang SOLVE
ctia may tinh dé giai, ta tim dugc 3 nghiém cua phuong trinh la x=1,x=2,x=3.
Sau khi kiém tra tinh chat nghiém boi ta thiy 3 nghiém nay déu la nghiém don caa phuong trinh.
Tirc 1a phuong trinh s& ¢6 nhan tir 12 (x—1)(x—2)(x-3) = x* —6x* +11x— 6. Téi day néu cc ban
c6 tu duy tét sé dé dang nhdm nhan tir nhu thé nay:
(*) < (x3 —6x° +11x—6)+[(x2 —x—6)—(x—3)\/7x+2} =0.

Ta bién doi theo cach tong quat dé tim lién hop cho cac cin cd trong phuong trinh. Néu biéu thire
€6 can c6 nhan véi mot bicu thire khac thi ta lay ludn nguyén cum bi€u thire ludn nhé cac ban.
Do phuong trinh ¢6 ba nghiém nén theo cdng thirc tong quat thi lién hop tao thanh sé cé dang nhu
sau: (x—3)v/7x+2 =ax? +bx+c. Thay lan lugt 3 nghiém vao ta c6 h¢ phuong trinh:

(1—3)\/7.1+2:a+b+c a+b+c=-6 a=1

(2-3)V72+2=4a+2b+c o da+2b+c=-4 o b=-1=(x-3)J7x+2=x"—x-6

(3—3)m:9a+b+c 9a+3b+c=0 c=-6

Loi gidi: Diéu kién: xz-% . Ta co:
(*)<:>(x3 - 6x° +11x—6)+[(x2 —x—6)—(x—3)Jﬁ}:O
c>(x—l)(x—2)(x—3)+(x—3)(x+Z—Jm):O

o (x—l)(x—2)(x—3)(l+ X+2+1ij -0

< (x-1)(x-2)(x-3)=0 [1+

>0VXZ—%J<:>X=1\/X:2\/X:3

1
X+2+Tx+2

Vay phuong trinh da cho ¢d nghiém Ia x € {1,2;3}.



Vi du 3: Giai phwong trinh sau: 6x* —33x° +2x* + 75x =50+ (x —1)(x —5)~/3x—=2 =0 (*)

Phéan tich: Dung chtrc ning TABLE dé khao sat cac khoan nghiém va chirc ning SOLVE ctua may
tinh ta giai tim dugc 2 nghiém caa phuong trinh Ia x=1 va x=5. Kiém tra ta thay x =1 la mot
nghiém kép cta phuong trinh va x =5 1a mdt nghiém don. Tuc la phuong trinh s€ ¢6 nhén tir 1a
(x—l)2 (x=5)=x*-7x*+11x~5. Néu giai bang tu duy thi t6i buéc ndy ta s& lay da thuc
6x* —33x% +2x2 + 75x —50 chia cho da thirc x* —7x2 +11x—5 ta duoc thuong 12 6x+9 va sb du la
—X* +6x—5, tirc 1a 6x* —33x° +2x* + 75x =50 = (X* — 7x* +11x —5)(6x+9) — (x* —6x +5). Hay khi
d6taco (*) < (X* —7x° +11x~5)(6x+9) = (x* ~6x+5)(«/3x—2 1 va gii ra ngay két qua.

Theo cach lam tong quat thi ta cd thé 1am nhu sau: Do béac cta nhan tir chung ta tim dugc 1 bac ba
nén theo cong thire lién hop can thi n6 s& cé dang: (x—1)(x—5)v3x—2 =ax’ +bx+c. Do phuong
trinh ¢6 nghiém kép tai x=1 nén x =1 cing la nghiém phuong trinh dao ham cua nd. Thay 2
nghiém va dao ham tai nghiém kép, ta c6 hé phuong trinh:

(5-1)(5-5)v35+2=25a+5b+Cc <>125a+5b+Cc=0<b=-6

%[(X—l)(X—S)M] 7l:2a+b 2a+b=-4 c—5

= (x—1)(x—5)+/3x—2 = x* —6x +5 la nhan tir can tim cta phuong trinh,

Loi gidi: Diéu kién: x > % Ta co:
(*) < 6x* —33x° +3x* +69x — 45+ (x —1)(x—5)v/3x -2 —(x2 —6x+5) =0

& (x-1)" (x-5)(6x+9) = (x-1)(x-5)(V3x-2-1) =0 = (x—1)2(x—5)[6x+9+%}0

J3x-2

1= -1
@(x—l)z(x—5)=o[6x+9+L>onz§J@{x 0 {X

=
V3x—-2+1 Xx-5=0 Xx=5

Vay phuong trinh da cho c6 nghiém la x e {1;5}.
Bai tap tu luyén:

% Bai1: (7x-9)7x—10 = 2x* - 7x* +11x
< Bai 2 (x+4)Vx+2=x3—x* —x+5

< Bai 3: 10 +3x—6—2(3x+1)y2x¢ —1=0
% Baid: 2xX° +5x-1=7/x -1

% Baib5: (4x2 —x—7)\/m:10+4x—8x2
% Bai6: X —2x%+3x+310—x* =11

< Bai 7: 155 +12x+12 =10(2x+1)\¢ +3
% Bais: x2+5x=4(1+M)

< Bai 9: xX* +xv/x = (x+4)(x+5)

< Bai 10: 1+3X:(X—Xz)(5+\/15+6X—9X2)
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Bai 11;
Bai 12;
Bai 13;
Bai 14:
Bai 15:
Bai 16:
Bai 17;
Bai 18:
Bai 19:
Bai 20:
Bai 21:
Bai 22:
Bai 23:
Bai 24:
Bai 25:
Bai 26:
Bai 27:
Bai 28: x°
Bai 29:
Bai 30:
Bai 31:
Bai 32:
Bai 33:
Bai 34:
Bai 35:
Bai 36:
Bai 37:
Bai 38:
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Bai 40:

(2x+2)m=x2 +5X+2
X2 +6X+1=(2x+1)0¢ +2x+3
8x* +3x+(4x2 +x—2)mz4
NG —3x:(x+2)m

M:(x+1)(M—2)

X2 —2x+3

(5x=16)V/x+1=x" —x—20(5+Bx+9

(Gx2 +12x—6)\/2x—1 = x> +22x% —11x

)

6% +15%° +x+1:(3x2 +9x+l)\/x2 —x+1

IX+7 =Ix-1<
4-X

N3 =X
2X% +X+3=3x/x+3

2
Jx—l

+43—x </5+2x

3x+1

\/r_ X+2+X\/2X+1
X+2X+1

3x% +2x+3=(3x+1)Vx* +3

2x +2x+1=(4x-1)x* +1

2% —3X+2 = X/3x—2

—3x% +2(X+2)v/x+2 =6x

X? —1=2x/x* - 2x

2(x—2)J2x-5=x* —2x+4

X° +2x+(3x=7)v5-3x =0

3x(2+\/9x2 +3)+(4x+2)(\/1+x+x2 +1)

x3—4x2—5x+6:\3/7x2+9x—4
J2x% —3x% +6x+11—~/5— 2J_
2x +1+23—- )x 743—-x=0

M+ X*+3=4-x

24X —1+3J5—x +3x% —30x+71=0
4x3+x—(x+1)m:0
x(4x2+1)+(x—3)m:0

0





