DANG 3: RUT GON BIEU THUC VA GIAI BAT PHUONG TRiNH
A. Kién thitc can nhé

P(x)

1. Xét bai toan: Cho biéu thic

P(x)

a) Rut gon

P(x)>m P(x)>0Q(x)

b) Tim gia tri ctia X sao cho
2. Giai bai toan
a) Rut gon

(m la hang s0) hoac

P() cO nghia

- Thye hién rit gon PG

b) Tim X: Giai bat phvong phuong trinh
- Kiém tra diéu kién va két luan

B. Bai tap

- bat diéu kién dé

Bai 1:
e Jx x-3  TWx+10] Jx+7

Jx- 2 x+2x +4 xJfx-8 _'x+2J§+4

Cho biéu thirc
a) Ruit gon biéu thitc A
b) Tim X sao cho A<2

Loi giai
a) biéu kién X 20 v3 x #4
pat A=B:C
Vx(xe2di+a)- G- 3)(Vx- 2)- (VK +10) K woxsads- xR +2x 434K - 6- 745 - 10
) (V- 2)(x+ 2 +4) (V- 2)(x+ 24k +4)

4x- 16 4(Vx+2)

B T(x- 2)xr2dx +4) x+2Jx +4
g o AWxe2)
N
A<2e @{zm a(x+2)<2(x+7)= 2({x+2)<x +7 = Jfx <3
b) -J";+T

0<x<9

= D‘—:x‘:g.Véy {x #4

Bai 2:
b Jx- 4 L, 3 2 Ux
._.";i....-’;_zi Jo-271 x x-2
Cho biéu thitc :

a) Rt gon biéu thitc P

—




(1+J;).P }J;-i-m

b) Tim M dé c6 X théa man

Loi giai
p= Jx-4 3 J;+2 Jx 4(-\;";—1). 4
Stae | PO 2 U W) TR R R)

{x>0

Pisu kién: (X #4
Al
I (Wx-2) Yx(Vx - 2)

b (14v%).p =(14%).(1- V&) =1- x

Theo dau bai 1- x>x+me x+fx<1-m

=1- Jx

Nhan thay x>0= x+fx>0=1-m>0= m<1

1)
X+
J_'.Z

ﬁ——mﬁ- X+ — {i——mcz:r xe.:,_

X+fx<l-me=
Nguoc lai vai m<1 th1

’5
_m__
4 2

Vay m<1]3 céc gi4 tri can tim

= 0D<x=<

Bai 3: Hoc sinh gidi huyén Triéu Phong, nam hoc 2019 - 2020
2
:('\'{;"‘J}) =y _H'J;—J}J;
Chobiguthie  X+dy [Nx-y — x-y
a) Riit gon biéu thitc B
b) So sanh B va VB

Loi giai

a) Dieu kien %Y > 0:x #y
B= (""";"'\"J_’)Z (Vx- Jy ) x+sf_)_ (V- )+ Jay + Jy)
Ta cé _(J;-FJ‘F)(X_ Jﬁﬂﬁ) Vx-Jy (Vx- v!}_’)('-";"‘\fll_’)

x+.,f_ x+2.J_+y X - J_ y

x+.,f_ X+ fay +y
Jx+fy- = X+J_

x+( TR

Xy +y =

>£} vx, y >0

byvi $¥>0= >0

nén B>0 vgi moi *Y thoa man diéu kién d3 cho

—




>0 & x4 it Vo o
Lalco(J_J_)D Pﬁrm—rmv—l

Dau “=” khong xdy ravi X 7Y
Vay 0=B<l= JE}B

Bai 4: Hoc sinh gidi huyén Thuong Tin, nam hoc 2019 - 2020

1 2x+fx -1 sz_ +x-
Cho biéu thL’t’c 1- T b-x o "'*r
a) Rut gon biéu thitc P
b) Chitng minh P >1
Loi giai

a) Piéu kién P c6 nghia x>0;x #1

| 21 | [ ()l 1) VRV )W)
SR | By v R G (R I PO Y
b 24fx-1 _2&-14_«-‘“25-1) Co2fx-1 2\x - 1 C1-Jx+x
) 1- Jx)Vx | | 1- Jx 1- Jx +x _(1-J;)\E.(1-\E)(1—J;+x)_ Jx

polxex_ 1 J_—I::EJL.J;—I:I
b) NN Jx (bét déing thitc Cosi)

= =y e x=1
Vi déng thitc xdyra VX (khong théa man didu kién)

Bai 5: Hoc sinh gidi huyén Ba Vi, nam hoc 2019 - 2020
Bx’ X 1
4X°-8x° 3x-12 x+2

x+3

P=1+ 5 :
¥ +ohx+06

Cho biéu thitc
a) Rt gon biéu thitc P
b) Tim céc gia tri ctia X dé P=0;P=l

c) Tim cac gia tri ciia X dé P >0

Loi giai

a) Didu kién: X#F-Lx#-x#0x =2
p :x+4

Riit gon dugc 6

b) P =0+ x=-4 (thda man)

P =1% x=2 (khéng théa man diéu kién)

() P>0 x+4>00 x>-4 g3 X #-Zx #-Jx#0x#2

Bai 6: Hoc sinh gidi huyén Ba Thudc, nam hoc 2019 - 2020

—



2x +1 Jx

pP= -
Cho biéu thtic X +1x- Jxel,

a) Rut gon biéu thitc P
b) Tim céc gié tri cia ¥ d&é PV¥x-1<0

x-4

- Jx—z_

(x>4;x #0)

Loi giai
a) Tacod
p= Ix+1 Jx 3-4]_ ) Jx xfx - 2x- x+4
| xfx 41 x- x+1 x-2 - (..E_ﬂ(x_\!;ﬂ) x—J;+1 J;-z

P_'2x+1-,j}(,j;_ D x(R- 2)- (x-4)
(GG W2
ol xern [[rl-2)- G
__(\E- 1)(x— J;+1) | Jx-2
p— 1 (J;-E)(x—\f;_g)_ :
VAR Jx- 2 VA
-1<0e= (Jx- -1<0e J;'E{{}ﬁ x<4
b)TacéPm ’ (J_ E)J_l ’ [Jﬁ}{} {x:ﬁl

Vay khong cé gia tri nao cua X théa man bai toan.

Bai 7: Chuyén Cao Bang vong 2, nam hoc 2019 - 2020

1 2x 1. 2k

p= . :
w this Jx- - x- 1] x>0
Cho biéu thirc X-1 - x-1) 1 x4l o xs0x

5

a) Rut gon biéu thitc P
b) Tim t4t ca cac gia tri cna X dé P =1

Loi giai
1 2k 1 2\x
i1 xlx+dx-x-1 -1 (Yx-1)(x+1)

a) Taco
x+1- 2x 1 2x  x+1-24x

1 24x _ _
_J;—l (ﬁ—l)(ﬁﬂ) (&—1)(&“)’ x+1 x+1

NN
'



2-Jx =0 [Jx=2 {x:_m,
— —r

Vay cac gid tri X cantim1a 1<x =4

(Vo 1y)

Bai 8: Chuyen Toan Ninh Binh, nam hoc 2019 - 2020

2+4/x &-3+2JE+9

A= B=

V6i X >0 xét hai bidu thic Vx VX x43V% Tim it ca cac gia tri cia X dé
A_5
s
B 3
Loi giai

B_J;—3+2J;+9 _x—9+2~f;+9_ x+2~f; _J;+2
W R ResR) Vied) e
d CO

m2+ﬁ_2+ﬁ}5ﬁﬁ+3 5 X 49 > 5%

>

-J; J;+3 E “E 3 (Vi SJ;}'D,'?‘X}D)

H}E
V6i x>0 tacs B 3

o 2fx<9e {}::xe.:%

Bai 9: HSG Tinh Yén Bai, nam hoc 2020 - 2021

Jx(- x) | 1- % 1+4/X°
B :T: 1 +\";; - ﬂ——_ 'J; .
X = X + 40X - .
Cho biéu thtic | véi ¥ =0:X #1 Ching minh ring
M =x. B—% <0

Lai giai
2) v6i X =0 X#1 ¢4

o VX [(1— )1+ Jx +x) P (B

1+J; _J;

+fX .

1- Jx

1+x

B :M: :(1+J;+x+.,,-’;).(1— J;Hf— J;)l

1+x

=Y 160 B (- VRY

1+ x

B :M: (]__ x)z
1+ x
g
1+x

—



B—l] =0
2

M =x.
* Chitng minh rang

(V61 x=0;x #1)

1 Nx o1 2% 1- x x(Wx-1)
M=x|B-_|= M=x > M=x—==M=——
2 l+#x 2 20+x) 2(1+ x)
Ta co:
-x=0
(.J_ 1)2 0 _x("j;_]-)z
- - =
YT e T
Vi X =0, x#1 5 (6. 2(x+1)>0 = M =0

Vay: Vo X=0.X#1 ghi M <0

Bai 10: HSG Huyén Hoai Bic, nam hoc 2019 - 2020

b x+3Jx+2 _x+J_
o (Vx+2)(Vx-1)
Cho biéu thitc

a) Rut gon biéu thirc P

1

s

, vGi x>0;x #1

2\)3 +242 J3- 22
b) Tinh gié tri ciia P v6i 3-242 \3+242

1wy

c) Véigidtrinaocta X thi P 8

Loi giai
a) Vi X> 0 X #l 3 ¢4

x+3x+2 x4y [ 1 b1
(x+2)( 21) x-1 L+ Yx-t

(e2)it) (W) | G R
(Ve 2)(Vx-1) - (Vern)(Va- D)) | (V- Dr+1) - (V- 1)(Vx+)
Jeel x| 2

V-1 Jx-1) (Vx- )({x+1)

1 (Wr-)ae)

-1 odx

_J;+1
=0

P =

\/;+1
P=
Vay véi X2 0 x #1 gy 24x
b) Taco

—



NP

“1

=t

=t

o322 [3-22 B 1-5*‘1)2_ (*ﬁ-l)zﬁx V2 +1
_2‘]3 22 \(3+2~F B (VZ-1) 24(\/5»,1)1 Jfl \(

o X :zJ(ﬁH)z - 2\j(ﬁ_ ) o X :2J(JE+1)2 - 2J(J_- 1) o x=2(y2+1)-2(y2-1)

2-1 2-1
= x:2\5+2— 2~J’E+2mx:4
.J'E+1 2+1_3
Thay X =4 (théa man PK) vao biéu thitc P ta dugc 20

3422 \’3- 22 3

p=2
Vay Vé’i JB 22 N3+22 thh 4

c) Ta co
i-ﬁ"'l:_:la 1 _J;+ ) ZJ_ J;H—l::[]
P 8 Jx+1 8 J‘+1 8
24x
ﬁ15~E-x-2£-1-aﬁ-azuﬁ-x+5£-920
B(J;_Hl) 8J§+1

. ~(Vx-3) - (Vx-3) {D
B(x+1)  8({x+1)

(Vx-3)
2 = =0
,,x:»[],x;&l::ﬁ}[]::B(.EH) 0 \(&-3) =0 BJ;H
Vi va
(Vx-3)
=0
 8(Yx+1)
a
m
1 Nx+1

Diu “=” xayra < Jx-3=0e Jx =3e x=9 (tmdk). Vaydé P 8  thi x=9

Bai 11: HSG Tan Ky, nam hoc 2018 - 2019
A-| 3x+V16x- 7 x4l Jx+7 _[2_ Jx
Cho biéu thitc x+2x-3  x+3 x-1 Jx-1
a) Tim diéu kién x4ac dinh cia A
x _2227+745
b) Tinh gié tri ctia A khi @ 10+ 72
P:‘E' 2 A
)Cho  ¥X+2" Tim X d& P<O0
( |
L 7 )



Loi giai
a) PKXb xX=0; x#1. x#4

A— 3x+J]E—?_ J;+1_J.>_{+? [zi
| oxe2x-3 Ix+3 Ix-1)1 Jx-1
A_' seafx-7  ()Wx-1) (e )We3)| [20Vx-1)
| (Wx-1)(Wx+3) (Ux-)(Wx+3) (Wx-1)({x+3)| | Vx-1 0 Jx-1
A 3x+4-.f_ 7- x+1- x- 10Jx- 21 2J/x- 2- Jx
(Vx- 1)(Vx+3) - x-1
A x- 6x-27  x-2

(V- )(Vx+3) Jx-1

(+3)05-9) 51 yx-s
[+ 3x )'E-_z_?}-_z.

b) Ta thay

x_227+7{5 _J24/54+14y5 _49+274/5+5 _ (7+45) .
9 Ji0+72 J_(q’3+?) 7+:/5 7445

< X=9(Théa min PKXD)

Thay X=9 vao biéu thic A, ta tinh duge V9~ 2
¢) PKXb X=0; x#1. x#4

P:\";_ZA:J}':Z &—Q:J}—g
Tace: Nx+2  x+2x-2 Jx+2,
Pcﬂﬁﬁ_gcﬂﬁﬁ—gcﬂ
Khi do, x+2 (vi \/)_(+2>0)=>05X€81
K&t hop v6i DKXD ta dugc 0 <x<8L x#L.x#4 ¢ P<0

——
'




BAI 4: RUT GON VA TiM GIA TRI NGUYEN CUA BIEU THUC

Phuwong phap:

pP=A +E
+ P6i v6i cac biéu thic C vé6i 5B 13 s6 nguyén, C nhan gia tri nguyén hodc vo ty thi P
nhan gi4 tri nguyén khi va chi khi C 1a s6 nguyén va C 1a wéc cia s B.

P=A +E
+ P6i véi cac bidu thitc C v6i 4B 13 56 hitu ty, C nhan gia tri thuc. Ta thuong im cach
danh gid P, tiec 1a chin P theo kiéu M =P =N iy d6 suy ra cac gid trj c6 thé cia P . Hodc tim ra
diéu kién cia P dé ton tai bién %> théa man yéu cau bai toan tir d6 suy ra cac gia tri nguyén
c6 thé cta P
- D6i vdi cac bai toan tong hgp hoc sinh can chi y diéu kién ban dau dé loai cac gia tri khong
thoa man

Bai 1: Hoc sinh gidi huyén Pan Phuong, nam hoc 2019 - 2020
\E EJ; X +9J§
A = B — -
Chobiduthic  VX-2va  Vx-3  x-9 g x>0x#4x#9
a) Tinh gia tri ctia biéu thitc A khi X =100
b) Rut gon biéu thitc B
c) Tim gi4 tri nguyén cta x dé biéu thitc M =A: B ¢¢ gid tri nguyén

Lai giai
a) Didu kién x=0;x =4;x #9
10 105
Khi X =100 (théa man diéu kién) thi  10-2 8 4

B— 2% _x+9ﬁ_2~f;(ﬁ+3)' X—QJ;_X_3J;_ Jx
b) “Yx-3 x-9 x-9  x-9  Jfx+3
Jx JE+3_JE+3_JE-2+5_1 5

+.

Jx- 2

M=A:B=

c) Ta c6 Je-20 o Jx-2 Jx-2

—




Dé M nguyén thi Jx-2eU () va Yx-2>-2
= Jx-2€[- 115 = Jxe[3,7] = xel1,9,49)

Bai 2: Hoc sinh gioi Tinh Thanh Hoéa, nam hoc 2017 - 2018

p=X" EJ_ Jx+1 S+ 2x- '.?_'J_
Cho biéu thic X'J_ 1 X'J';"‘X"‘J_ x° - J; V('Yi x>0;x #1
a) Rut gon biéu thitc P
b) Tim tat ca cac gia tri cia X sao cho gia tri ciia P 1a mot s6 nguyén

Loi giai
(= 2400 )+ (Y +1)(Wx - 1)+ 2x- 2Jx +1 B Jx(x+dx+2)
a) Taco J;('E_ 1)(x+ x+1) _\E(J;-l)(x+ x+1)

IR STV TS ) R
_(J;- 1)(x+ x+1)_x+ X+l

Jx+2 {JE+2 1

x>0 x #l= x+fx +1>Jx +1>1= 0<P = =1+
Ta c6 diéu kién X+l x4l J_+1

= P:lﬁﬂ:lﬁx:l
Do P nguyén nén x+x+1 (loai)
Vay khéng c6 gia tri nao cia X dé P nguyén.

Bai 3: Hoc sinh gioi Tinh Dién Bién, nam hoc 2018 - 2019

Vx| (1 2
x+1) [ fx-1 afx+dfx-x-1

P=
Cho biéu thirc
a) Rut gon biéu thitc P

1+ -1

b) Tim cac gia tri caa X dé Q=Vx-P nhan gia tri nguyén

Loi giai

x+1+J_

x+1

1

T_ x+l)i )]
(x+D(Jx-1)

xz=lx#l= P =

a) biéu kién

_ x+1+J; _ x-1 . x+1+.j; )
ot G- L e () (V- 1)
X+afx +1 X

1=

- -J';+1 ) J;+1

'J‘__J;H_ 1
Q=x-P=fx- Jx 41 J;+1_J;+1 Jx+1

Jx+1=1 x =0(tm)
= =1
b) bé QEZ Jx+1 14 wéc cha 1 Jx+#1=-1 |\fx =2(loai)
( |
L )



Vay X =0 thj R€Z

Bai 4: Chuyén Dbién Bién, nam hoc 2018 - 2019

p_Vx+2 fx+3 3x+dJx-5

Chobiuthte ~ VX*1 5-+x x-4Jx-5
a) Rut gon biéu thitc P . Tim cac so thye X dé P>-2

b) Tim céc s6 tw nhién X 1a s6 chinh phwong sao cho P 13 s6 nguyén.

(x =0 x #£25)

Lai giai
p_Vx+2 a3 3x+afx-5_ Ja+2
2) Ta 6 Ji+l 5-x  x-4Jx-5  Jx-5
5
proge - VA2 oy W2 o VR
Jx-5 Jx-5 Jx >12

_V(’ﬁ\!;*-’-EQD‘-‘_:x{EE
- V6i J;}lzﬁx}lqﬂi

b) Ta ¢ X 1a s6 chinh phwong nén JxeN va Jx-52-5
J;+2_ 7

P=- -1-

Khi dé6 Jx-5 0 x5

€Z= Jx-5€|-1;17] = x€|16,36,144]

Bai 5: Chuyén Bac Giang, nam hoc 2018 - 2019

A= X+4 x+J_ 1 (x>0 x #1)
Cho biéu thite ~ * ** J_ 2 1-x [kl _f
a) Rit gon biéu thitc A
4= L+y2018
b) C6 bao nhiéu gia tri nguyén ciaa X dé Jﬁ
Loi giai

x+dfx +4 x+J_ ”‘-"“2)2 Jx(Vx+1)
x+lx-2 1-x _(JE Dx+2) (x-1){x+1)

a) Taco
_J;+2_ Jx 2
-1 -1 Jx-1
11 2
+)-,E+1 1-Jx  (Vx+1)(Jx-1)
2 2x 2 (v‘r;-l)(wﬁﬂ)_ﬁﬂ _
S V8 N V) | ) B ) RN BV R
A lHV2018 1 1, 1 <J2018 = D <x <2018

by 2018 Jx 2018 J‘ 2018

_ [9.9.4 o018
Vi ¥ 021 ua X nouyen nen X€ 123452018

—



Vay c6 2017 gi4 tri ngyén cia X théa man bai toan.

Bai 6: Chuyén Toan Can Tho, nam hoc 2018 - 2019

e D D

- S x-1 :
Cho biéu thitc J"' 4G-1) ", trong d6 X > Lx #2
a) Rit gon biéu thitc A
b) Tim céc gia tri nguyén cta X dé gia tri biéu thitc A 1a s6 nguyén
Loi giai
Jx 2Jx- 1 +fx+2dx-1 [ x- 2] "'-‘ 1""1"“'-" X- Zl
a)Taco VX - dx+4 x-1 x-2| x-1
lex<2= A :i
- Néu 1- x
x>2= A= 2
- Néu x-1
b)
- Néu 1 <x<2 thi khong c6 gia tri nguyén.
A= 2
-Néu X>2 thi x-1

L fx-1=le x=2 (loai)
+ Vx-1=2% x =5 (thsa man)

Bai 7: Hoc sinh gidi Tinh Thanh Hoa, ndm hoc 2016 - 2017
p= X Xy
Cho biéu thitc (Vo y)Co- J_ ”F+‘/_ ) (- V) vai x>0 x#1
a) Rut gon biéu thitc P
b) Tim cac gia tri **Y nguyén théa man P =2

Loi giai
_(x- Jf’)+(x x+yﬁ)— xy(ﬁ+ﬁ)_(ﬁ+ﬁ)(ﬁ_ﬁ+x_JE"‘_}‘"X_}")
a) Ta c6 W )s)- ) (i) y)

FeWew)- Jy ()4 y (e )= ¥x) 7= 7 +y- px
(L+x)- ) -y

e e “f B g
b)P Zmr .J_ J_ lex::ﬂ;y::ﬂ;y;tl;x+y;&£}

o Jx(1+yy)- (1+.j‘):1c~(1+[)( Jx-1)=1

1+ fyzl= Jx-1<le 0=x =4=> x=0;1;2;3;4

Ta co

( )
L 2 )



(4;0);(2;2)

Thay vao P ta co cac cdp gia tri thoa man.

Bai 8: Hoc sinh gidi huyén Chwong My, nam hoc 2019 - 2020
1 1 X

A= + -
Cho biu thite ~ VX-2 Yx+2 4-x
a) Tim X dé A<1

A:%.(JIQ +843 +4/19- a.ﬁ)- L B ‘E”:(m}

hay tinh gia tri cda 2- X

b) Biét

oy

Ll

P =A:
c) Tim gia tri X nguyén dé P nhén gia tri nguyén, khi

. A(\E— 2)+5J; =x+4+Jx+16 ++9- x

£

d) Tim X dé
Loi giai

a) Didu kign X 20 x #4

A:i A=l= Jl; <]l = {[]:;,‘E_E{Dﬁxqqr
Rt gon dugc J;'Z,do Jr-2 Jx-2
K&t hop v6i diéu kién ta duwgc: 0 =x<4

A=3= J; =T e y =0
b) Tinh dugc Jx-2 (thoa man diéu kién)

5 B :f: :j

Thay vao biéu thirc 7 7

Jx-3 Jx 3

P=A: =1+
3- Jx

c) Ta co 2-4x 3-x

3 _ez= X€E/0;4;16;36|
Dé P nhan gié tri nguyén thi 3- VX , két hop véi diu kién ta duoc
x€|0;16;36]
2
N A(Sx-2)+50% =x+4+x+16 +0-x = 5- (V- 3) =Jx+16 +4/0- x
Tacé VT =3VP 25 y4i moi X thudc dieu kién xac dinh
= diu “=” xayra < X =9

Bai 9: HSG Tinh Lao Cai, nam hoc 2020 - 2021

p_ Wx o 2dx 9x+x+l| 3x+l

Cho biéu thitc Vi-1 3x+24x 3x-Jx-2) 7x- 74k (X>0:x #1)

a) Riit gon biéu thitc P
b) Tim X sao cho P nhan gid tri 1a mdt s6 nguyén

Loi giai
N
“7x- Tfx

W 2dx 9x+fx 4l
Ji-1 3x+24x 3x-Jx-2

a) Ta co

13

——
'



_ WYX +2)- 2(Vx- 1)- 9x- - 1 7Vx(Jx - 1)

(Wx- 1)3Jx+2) NS

3+l TUx

3 +2 3x +1
_ Tx

3x+2

Vx>0,x#l= Jx>0= P = 7x >0
b) 3Wx +2
P= ?J; :E— 14 {?:;{}{p{z Wx=>0,x =1

3Wx+2 3 33Jx+2) 3 3

P nhan gi4 tri 1a mot s6 nguyén = PE{L2}
. 4 (tmdk)

P =2 Jx =4 x=16 may

,15}
Vay {4 thi P nhan gié tri 12 mdt s6 nguyén.

Bai 10: HSG Tinh Bac Giang, nam hoc 2020 - 2021

Ao 3 +f9x- 3 x+l J‘+2
Chobiuthie  x+vx-2 yx+2 1-x (X Z0x #1y
a) Rut gon biéu thitc A

b) Tim cac gia tri nguyén ctia X dé A nhan gia tri nguyeén.

Lai giai
1.
a) vai X 20, X #1 4 06

3x+3Jx - 3- (Ve +1)(Vx -1)- (Vi +2)

2 +0x - 3 J;+1+JE+2 = A=

A= xtdx-2 Jx+2 1-4x (Vr+2)(x-1)
_ x-+Jx-6 _(J;+2)(J;—3) )
S O M e A R

A:‘E-B

vayvei X=0 x#1l gy x-1,

A_*‘E'B_l- 2

b)Tace  ~x-1  x-1,
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(Vx-1)

V6i X€EZ dé A€Z thi 1a wdc cha 2.
_1el 49 4!
Suy ra Vx-1ef2 41 .
Lap bang
Jx-1] -2 2 -1 1
-1
3 0 2
Vx (loai)
X 9 0 4

- 4-0l
Két hop véi dieu kien X 20 X #1 gy XS1%5 49 464 man yau cau bai todn,

Bai 11: HSG Tinh Quang Ninh, nim hoc 2020 - 2021
A1 20x-1 24x+1
Chobié’uthffc "2 dx-1 xeR-2 (X 20x #1
a) Rut gon biéu thitc A

A

b) Tim gia tri cia X d€ 2 nhan gia tri nguyén.

Loi giai
a) Ta co:
5J‘ 1 2J_ 1 2x+1

J}_f+2 -J'_ 1 x+4x-2 yg5i x=0 y3 x #1.
(- D)(Wx- 1)+ (24x- )({x +2)- (24 +1)
- (Vi +2)(Jx-1)

5k Gyx +142x43x- 2- 2\x- 1 7x-5{x-2
) (Var +2)(Vx- 1) C(Wx+2)(Vx-1)
(Vx- 1)(74/x +2)
= 7J;+2
(W+2)Wx-1) =,
A:?’J;+2
vay  Vx+2
b) Vi X =0 va x #1
A _Tfx+2
Ta c6 2Jx+4
ﬂ
Dé 2 nhan gid tri nguyén © 4:2 va AeZ
X +2 _?(J;+2)- 12 12

=7- <7

_...";+2 B J;+2 J;+2

>0

Ta co

Ma 0<A<7 A2, AeZ
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= Ae|24;6|

vei A=2  x+2 25 (thoa man)

o X2 7JX +2 =4 Jx +8

voi A=4  Vx+2

= ?J;+2 =

vgi A=6  Nx+2

= 3Wx =6= VX =2= x =4 (thoa man)

6= Tfx +2 =6:x +12
= Jx =10= x =100 (thda man)

x€ {1;4; mu} A
Vay 25 thi 2 nhan gia tri nguyén.

Bai 12: HSG Tinh Béng Thap, nam hoc 2020 - 2021

A :Jx +afx- 4 +q’x— afx-4-2

Jl' 8,16

Cho biéu thic x x (4<x<8)
a) Riit gon biéu thitc A

b) Tim X dé A c6 gia tri nguyeén.

Lai giai
a) Voi 4<Xx =8 ta c6

ﬂ:Jx— 4+4Jx- 4 +4 +Jx— 4- 4fx-4+4-2 :J(m+2)2 "'J(m' 2)2 -2
-] 3
:|m+2|+|m_2|_2 Jx-4+2+2- Jx-4-2

‘1_4 - x-4 A, 2
X X do \p‘X"“E‘_:D va X x-4

1_4
X

1-

b) V6i 4<x =8 ta co
2x i

> o= =
Il
o o U

Keét hgp véi diéu kién ta co:

Bai 13: HSG Tinh Son La, nam hoc 2020 - 2021

:zﬁ +J§+1+3-11J>? B Jx-3

A _
Cho haibidu thitc  ¥X+3 VX-3 9-X 3 x+1 yg X20;x #9
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2

2
5(45- Jﬁ)+5(45+m)

X =

a) Tinh gia tri ctia A tai
b) Rut gon A
c) TIm tat ca cac s6 nguyén X dé P =A.B phan gia tri nguyén.

Loi giai
a) Ta cé:
o 2 N 2 _ 2(45++/2021) + 2(45 - 1/2021) _90+24/2021 +90- 242021
5(45- +J2021) 5(45++/2021)  5(45- 2021)(45+2021) 5(2025- 2021)
180
20 =9
Thay X =9 vao biéu thitc B ta dugc:
B:J?- 3 4J9-3 3-3 0

i+l Jo+1 341
A 2Jx +J§+1+3-11JE _ 23x(Jx - 3) + (VX +1)(Jx +3) +114x - 3
by Vx+3 Jx-3 9-x (Vx +3)(x- 3)
C2x- 6x +x 43 x+x #3411x -3 3x+9Jx
B (Vx +3)(x - 3) C(r+3)x-3)
_ 3x(x+3) 3k
(Wx+3)Wx-3) Jx-3 vai X 20,x #9

Wx Jx-3_3x _3x+D-3 0 3

Jx-3 Jx+e1 Jx+1 0 JSx+l Jx+1

Taco: P=A-B=

c)

3
=

= P 13 56 nguyén VX +1 1355 nguyén = 3:(Jx +1)
o (x+1)e0(3) ={21+3}

ma VX +121 ygi x >0

= Jx+1€|1 3} = xe{0;4}

Bai 14: HSG Quan Tay Ho6, nam hoc 2020 - 2021

SJ'X— 2+1 1

x=2 _'_;vHTfr )
Cho hai bigu thie | 3+VX=2 H=X] [x-3Yx-2-2 Nx-2] o x>2x 211

a) Rut gon biéu thirc P
c) Tim tat ca cac s6 thyc X dé biéu thitc P dat gia tri nguyén.

Loi giai
1) Riit gon biéu thic P -

Pieu kién xac dinh: ¥ %X 711

Dit Jx-2 =a_ a=>0;aq#3
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[ a a*+9] [ 3a+1 1‘ _| aB-a) a’+9] | 3a+1 (a-3)
3+a 9-a') | a- T TG B-0 9-a7| |a@-3) al@-3)
3a+3) 2+ 3
“G+a)0- a) ala- 3)  2(a+2)
P Ffx-2
2 Jx- 242

Thay V¥ 2 =0 yjo P ta dugc:
b) Tim cac s6 thyc ¥ d€ biéu thitc P dat gia tri nguyén.

_ -3x
P—2m+2 = Jx-2(2P+3)=-4

P nguyén nén 2P +3 70

Jx—_: -4p

Tw do 2P +3

_4p -3
=0
Do VX-2=0pgp 2P+3  Suyra 2

<P =<0

(1.
Do P nguyén nén Pe(-10]

vgi P =-1thi Jx-2 =4 x=18

Bai 15: HSG Huyén Ba Vi, nam hoc 2020 - 2021
p— x+1 xJ_ 1 X2 = xofx +-fx - 1
Cho haibiéu thite VX X~ x-xdx
a) Rut gon biéu thitc P
b) Chitng minh rang P >4

c) V&i nhitng gid tri nao cta X thi biéu thiee P nhan gia tri nguyén.

Loi giai
a) Rut gon biéu thirc P .
bieu kién x>0; x #1,
xJ_ J_ Dix+ x+1} X+yx+1
Taco *~ Yoo xWx- Vx

X' - x x+~ﬁ—1:[x— 1}[x—ﬂ+l}:—x+qf;—ll
V- xfx Vx(1- x) Jx
p X+l x+ﬁ+1+—x+-ﬁ—1:x+1+2

Thay vao P ta duoc: Jx Jx Jx Jx
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b) Chitng minh réng P >4,
Ta cé vgi X > 06X #1 g (Vx-1) >0
Suy ra x+1> 2\/}'

P :x+1+2 = Zﬁ

Dods, VX Vx

Suyra P>4,

+2

6

c) V6i nhitng gia tri ndo cta X thi biéu thitc P nhén gid tri nguyén?

P=4= D{E{E.
P

Ta co
6

Do d6 P nhan gia tri nguyén béng 1.

P =G X_H+2 —6 e L“GH:U

Khi dé Jx Jx
Jx=2+3
Jx=2-3
x=7+4/3

o (Wx-2)7=3e

6
Vay véi ¥ =7- 443 thi P nhén gia tri nguyén.
Bai 16: HSG Huyén My Dirc, nam hoc 2020 - 2021
p| 2 , 3 _ 5Jx-7 | 2Jx+3
Cho hai bigu the | VX2 29X+ 2x- 3Jx- 2] 10x+5J%

a) Rut gon biéu thitc P

b) Tinh gid tri cta biéu thitcc P khi * =J13+J1— - 28 +1643 +6
Jx-2

c) Cho biéu thitc ? x+2JX Tim X d& M =P.B 6 gié tri nguyén.
Loi giai
p| 2 , 3 | Sx - 7 ‘:2J§+3
2) Ta c6 x-2 2x+1 2x- 3Jx- 2| 10x+5Jx Vi X>0,x 24
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| 4x+2430x- 6 5% -7 o 24x+3
T Wx-2)(2vx 1) (Vx- 2)(2vx+1) | 53x (24/x +1)
_ 2ﬁ+3 ] ZJ;+3

(Vx- 2)(2vx +1) | syx (2x +1)

L odx+3 s (24x +1)
C(Wx-2)(2dx+1) 2fx+3

_ 5Vx
=

X =J13+2J§- (4423) +6
b) Ta co:

= x =\13423- 4- 2.3 +6 =J0+6 =9 (TM)
_ 59
53"

M =PB=

= P 15

sx  Jx-2 5
r-2 x({x+2) Jx+2

ﬁ+2}2=&
Vi X2 0.x#4 5 o6 Jr+2

2 =

o
.E+2 2

M=0=0<M r.:g

)

1
-
2

= M =

Ma dé théy
[4- 9l
Nenvei ME£= MeL2

M=1= —1e Jfx+2=5= x =9 (TM)

+ Véi V+2
5
M :2::-
+ V6i Vx+2

xe{l;B}
vay 4

=2 = fx +2 :%c. x:i (TM)

Bai 17: HSG Huyén Hung Ha, nam hoc 2019 - 2020
p _x+1+xu";— 1+x2— xfx+-fx-1
Cho hai biéu thitc o x-x Jx - xfx (voi 0<x #1)

a) Rut gon biéu thitc P va chitng minh rang P >4
6

b) Vi nhitng gia tri nao caa X thi biéu thitc P nhén gia tri nguyén

Loi giai
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.. 0<x #1 ,
a) Vi ta co:

- 2 o _x+l (J;']-)(x"‘\!;'i‘l) X-JE(-J;—I)+._.";_]_
:xﬂl_,_?_";ﬁl...x j;J_;x._.-'J;; 1="r T U

et )GV (V- )W) Vaw) o diet xe fial
S Jxl(Wx-1) KE-DWR+D) =t T

_x+1+x+.,E+1— x+fx-1 _x+2~ﬁ+1

Jx Jx

p :x+2J;+1

£1 Jx

A~ .. 0<x ,
Vay voi ,taco
x+2-ﬁ+1

Y O
& VRt

P

P =
Ta co:

x>0= J}}D;L}D

Jx

Vi . Ap dung bat ding thiic AM - GM ta c6:

1 L _ = x+i+ =
JE+$:_=2,JE.E_2 Jx T 2=4

x=0

1 =x=1
W=F

Dau “=” xdy ra khi:
L 0<x#1 ,
1 X7 do d6 P>

6
Q :E
b) Ta cé: xac dinh khi

4 4

O<x#1

Q=E>0
Chira P > 0 suy ra
P=>4=0Q :Ef.:
Vi P

3 6 3

=——=20<Q=—<—

6
472 P 2

- p :L‘E” =6= x+2Jx +1=6x = x- 4fx +1=0
vy Q€Z=Q=1=P=6 Jx
Ji-2=f5  |x=(2 +f3)
-2 |y =(2- VB)

(thda man)

o (Vx-2) =3 Wx-2=B e

ve |G- B) G +B) |

Vay
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	a) Với , ta có:
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