DU AN TACH PE HSG TOAN 7

Ngudi lam: Tran Thi Minh Thu ,
Zalo: Tranthiminhthu - s0 dt zalo: 0396661036
Email: tranthiminhthu86(@gmail.com

CP10: CHUNG MINH BAT PANG THUC VA TIM GIA TRI LON NHAT, GIA TRI NHO
NHAT

Dang 1. Tim gia tri 16n nhit, gia tri nhé nhit
A. Tric nghiém (néu cé)
Caul. (HSG 7 huyén Hoai Nhon, tinh Binh Dinh, Truwong THCS Pao Duy T, 2018 - 2019)

(a- bY +6ab =36. . x=ab
Cho Gia tri 16n nhat cua “la
A S B. © c.’ D.>
Loi giai
‘(a-b)z =0 . a b . (”'b):"‘ﬂ”b:—’ﬁﬂbca36>6ab@ab€6

Vi véimoil ;  nén - -

Do db gié trj 16n nhét cia * ~%P 13 6 1chi @ =P
B. Ty luan
Caul. (HSG 7 huyén Thiéu Héa, tinh Thanh Héa 2021 - 2022)

x+y+z=0  -l<x<l -l1=y=l _j<;<«

X, ) \ A <\ , 5 ~
Cho Y 2 1a ba s6 thuc tuy y thoa man va ; ;

. SRR Ay oo 1:2 . P=xT+yi+f
. Tim gié tri 16n nhat cta biéu thac: .

Loi giai

X Y z P o4 z
Trongbasd , , coO itnhathaiso cung dau.

) x>0 »y=0 x<0 y=0
Gia s , hoiac ,
x>0 y=0=z=-x-y=0
* Néu ,
-l=x <l ml=ys=l C<; o
Ma ; ; -
<x<l 0=y=l -1<z<0
Do do ; ;
P=x+y' +: £|.r|+|y|+|:|
Khi do:
o+ [y[+|z] =x+y- 2 g<x<l 0<y=l -1<z<0
a vi ; ; )
P=x'+)y"+z" =x+y-:z
Do do
xX+y=-z x+y+z=0
Ma (vi )
P =x +_],J'1+‘I' =-2z
Do d6
~ 14 - Z _0
Mat khac:
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DU AN TACH PE HSG TOAN 7

= P=x+)y +:" =2
¥ o=x
JJJ :JJ

x+y+z=0_ J’E{Dél}

0 <x <I z =-1
. 0=y =l x+y =l = (.r;,l’;:):: (0;1;- 1),(1;0;- I):'
Déu “_2 Xéy ra k_hl
x<0 y<0=:z=-x-yz=0
* Néu )
-lsx<l -l=sy=sl (1<«
Ma ; 5 .
-1=x=0 -1=y=0 0<z<l
Do do: ; ;
P=x"+y +2" <x|+|y]|+||
Khi @6
‘ |.r|+ ¥ +|:| =(-x)+(- p)+: -1=x<0 -1=y=0 0<z<xl

(Vl 5 5

P =x +y4 +2" =(-x)+ (- y)+:
Do do

-x-y=z I+}"+Z:U
Ma i )

= P=x"+y' +z" =2z

0<z<l= P=x+y +:"=2

Mat khac:
f .'{': =X
-}JJ :-}.l
z =1
x+y+z=0
-1 =x =0
, = I i_]." i':l' x y z
Dau “=" xay ra khi khong c6 giatrinaocia , , thoa man.

Iz \ X ooy A L Yoz A ~ .
Tuong tu voi truong hop  va  cung dau hodc  va  cung dau ta ciling co:
(e y:2) = (0:- 10, (k- 10),(- 1:0:1),(- 151:0))

. 2 2
Vay gia tri 16n nhat cta biéu thuc P la ~ khi
(riyi2) = (01 1, (50:- 1,00 1), (8- 1:0),(- 10:1), (- 1:1:0))

(HSG 7 thi xa Kinh Mén, tinh Hai Dwong, 2021 - 2022)

, 7 T =[2x- y|- 3|2y~ 4x|- 2x" +8x+2014
Tim gié tri I6n nhat cia biéu thuc
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Loi gidi
T =[2x- y|- 32y~ 4x|- 2x" +8x+2014
=[2x- y|- 62x- y|- 2(x7 - 4x+4)+8+2014
=-5[2x- y[- 2(x- 2) +2022

[26- 220wy y (=20 20wy

Ta co , D s

526 <0y y 227 <0 vy
Suy ra , , ,

- 5[2x- p|- 2(x- 2)7 42022 22022y,

b b

y

T <2022 Vx v

Suy ra i ;
{EI- y=0 [y=
—
. x=-2=0 x =2
Dau “=” xay ra
A g i1x L 1R T 2022 x=2 y=4
Vay gia tri 16n nhat ctia biéu thuc ~ 1a 1 ;
Cau 3. (HSG 7 huyén Tién Hai, tinh Thai Binh, 2021 - 2022)
40 - 3x
P =
13- x

Tim gié tri 16n nht ctia bidu thirc v6i * 1 s6 nguyén khac 13
Loi giai
b 40-3c
. 13- x 13-x | x#0
Ta co vol1
I

3-

P . 13- x .
Suyra  16n nhat khi 16m nhat

13- x<0= : <
13- .

13-

X , o x<13
Tur 2 truong hop trén suy ra 16n nhat khi

13- x N . . .
Vi phan s6 c6 tr va mau la cac s6 nguyén duong, tir khong d6i nén phan so c6 gia tri

16n nhat khi mau 1a s6 nguyén duong nhé nhat.

13-x=lex=12 = x<l13
Hay (théa man
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Cau 5.

Cau 6.

P a4 XTI
Suyra coOgiatriléonnhatla  khi
(HSG 7 truwomg Lé Hong Phong, 2018 - 2019)
A =20t +307 #1]- |- 20" - 27 - ] y
Cho . Chiing t6 rang gia tri bieu thttc ~ ludn khong am
x

v&1 moi gid tri cia
Loi giai

2x° 20,357 20 = 2 + 37 #1320

Vi
S2xt - xt - 1| =2xt a7+
Tur do
= A=2x"+3x"#1- 2" - -1 =2x" =0 | x
véi moi
X

Vay gidtricia  ludn khong am véi moi

(HSG 7 huyén Tan Binh, thanh ph6 Ho Chi Minh, truong Nguyén Trung Truc, 2018 -
2019)

Tx-8
2x-3

Tim sd ty nhién * dé phan sb c6 gia tri 1on nhat.
Loi giai

_7x-8 2(7x-8) 7(2x-3)+5 7 , 5
T2x-3 20x-3) " 2(2x-3) 2 2(2x-3)

bat
B>
2(2x-3) , B ,
bat thi ~ 1on nhat khi va chi khi —~ 16n nhat
x€N B o , . 2x-3 , . . = 2x- 3=|
Voi ,  dat gid tri 16n nhat khi la sO tu nhién nhé nhat khac 0

= 2x=4 & x =2

A A== x =2
GTLN cua 1la

(HSG 7 trwong THCS Bao Phuwong, 2018 - 2019)

x-14
M=
Tim s6 nguyén X dé M dat gi4 tri nho nhét, tim gia tri nhé nhat d6 4-x
Loi giai
ypoXt14 _-10-(-x) 10
4-x 4-x 4-x
-10
M 5 £ P , . T . £
nho nhat khi va chi khi nho nhat
-10 <0
, x<4 L4-x
Xét thi ;
A A;IO >0
x> -
thi
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Cau 7.

Cau 8.

Cau 10.

-10 10

R —
x<4 4- x P 4-x P
Ta chi xét thi nho nhat 16n nhat
=4-x=1 = A~ ) X
(vi mau nguyén duong nho nhat)

A x =3 3 e s , L, - -2 , M"ll
Vay khi do6 gia tri nho nhat cua biéu thuc la
(HSG 7 trwong THCS Tran Thién, 2018 - 2019)

A =[x~ 2008|+|x - 2009|+|y - 2010|+ |x~ 2011|+2011

Tinh gia tri nho nhét cia biéu thirc:
Loi gidi

ol =al_ o [t 2fa ], oo p20_lalz0= a=0

r I a
Ap dung tinh chat va dau xay ra khi va
|x - 2008 +|x- 2011| =[x~ 2008|+[2011- x| =|x- 2008+ 2011- x| =3
Ta co:
"_n (x- 2008)(2011- x) =0 <= 2008 <x <2011

Dau xay ra khi

x= 2009] 20, X x =2009
Ta co: voimoi . Dau “=" xdy ra khi

|- 2010/ =0 y " _n y =2010

Ta co: ,véimoi . Dau xdy ra khi

o A=3+2011=2014 , o _x=2009 y=2010
Do do: . Bang thuc xay ra khi ;

x =2009
—
A, =2014 y =2010
Vay
(HSG 7 huyén Thanh Oai, thanh ph6 Ha Nbi, truomg THCS Pién Hong 2018 - 2019)

o X . P=-x-8x+5 L . o .
Vi gia tri nao ctia  thi biéu thue: c6 gia tri lon nhat ? Tim gia tri l6n nhat
do.

Loi giai
P=-x"-8r+5=-x"-8x-10+21=- (x> +8x+16)+21 =- (x+4) +21
Ta co:

- (x+4) =0 o = - (r+4) 421 =21

Do v&i1 moi vO1 moi
ik o P e a2l o x=-4

Do d6 biéu thic = dat gia tri lon nhatla  khi

(HSG 7 truong THCS Hong Lién, 2018 - 2019)

A =[2x- 2|+|2x- 2013]
Vi

X

N (4 . 5 A 5 < R Ja 1o X gy A A
Tim gia tri nhd nhat cia biéu thuc 61~ 1a sO nguyén.
Loi gidi
A =[2x- 2|+ [2x- 2013 =|2x- 2[+|2013- 2x| =[2x- 242013~ 2x| =2011
2013
, (2x-2)(2013- 2x) 20 = | =y ==
Dau " ="xay ra khi 2

Ta co:

(HSG 7 trwong THCS Phwong Trung, 2018 - 2019)

Tim gi trj nho nhét cua biéu thie 4 =¥~ 2001+~ 1|

Loi gidi
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A =[x 2001 +|x- 1| =]x- 2001+ |l- x| =|x- 2001+1- x|=2000
Vay biéu thie dat GTNN la 2000 = 1 =x =2001
Cau 11. (HSG 7 huyén Phi Li, tinh Ha Nam, trueong THCS Hoang Quyén, 2018 - 2019)

o AS[2x- 2|+ [2x- 2013
Tim gia tri nhé nhat cua biéu thic:

Loi gidi
A =[2x- 2|+ |2x- 2013| =[x - 2|+|2013- 2x|=|2x- 2+2013- 2x| =2011
Déu " ="xdyra = (2x- 2X(2013- 2x)=0
vay mind =2011 < | =x =1006,5

Cau 12. (HSG 7 huyén Rach Gia, tinh Kién Giang, 2018 - 2019)

a, b) c, d \ , A 3 .7 . 5 A 5 < A ’
Cho la cac sO6 duong. Tim gia tri nho nhat cua biu thuec:

A :|.r- a|+|_r- f:r|+|_r- c|+|_r- dl
Loi gidi
Khong mét tinh téng quat, gia sir @ =b =c =d
Ap dung BBT |”|+|b| 3|” +b|, dau " ="xayra < ab =0
Ta co:
|.r— a|+|x— ﬂ’| 3_*|x— a|+|d— .r| 3_*|x— a+d- x| =d-a (1)
|.r— !:r|+|x— r:| 3_*|.r— b|+|r:— x| 3_*|.r— b+c- .r| =c- b )

e @

Suyra Azc+d-a-b Diy"="xayra © ddu"="6 " va 2 xdy ra
= (- a)d-x)20 |, G- b)e-x)20 = a <x=d.b=x=c
Dodé Mind =c+d-a-b & b=x=c

Cau 13. (HSG 7 D164 huyén 2018 - 2019)

. ) . A =|x|-|x- 2|
Tim gié tri 16n nhat cta biéu thic
Loi giai

Xét cac truong hop:

—v-(yv-2)="
Tmb’nghop 1: xzz = A4 X (.T ...) i
Trudng hop 2: 0<x<2 = A=x+x-2=2x-2<2
Truong hop 3: x<0 = A=-x+x-2=-2<2
Do d6 v6i moi gid tri cua X thi 4 <2

e . A=2 e x22
Vay gia tri 16n nhat cua

Cau 14. (HSG 7 huyén Thai Thuy, tinh Thai Binh, 2018 - 2019)

L , y O =[x 2017|+|x- 2018|+|x- 2019|

Tim gia tri nhd nhat cta bicu thure

Loi giai

O =|r= 2017|+|x- 2018|+|x- 2019|

O =(|r- 2017|+ |r- 2019+ x- 2018 |x- 2019|=[2019-
, vi

= 0 =(|r- 2017|+[2019- x|)+|x- 2018|
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Mg ¥ 2017[+[2019 - x| =[x~ 2017 +2019- x| =2
0 =(jx- 2017]+]2019 - x|) =2 +|x- 2015)|
= Q=2
|- 2018| =0
(x-2017)(2019- x) =0 {zm? =x =2019
=

, -2 =
Déu "n_n Xéy ra khl x=- 2018 0 |

Vay € dat gia tri nho nhét bing 2 khi ¥ =2018
Céu 15. (HSG 7 huyén Thuong Tin, thanh phé Ha Noi, 2018 - 2019)
_|.r - 3(}[9| +2020
Tim GTLN cga: |.‘r— 3D19|+ 2021
Loi giai
|.r— 3D19|+2[}2D _|.r— 2[}[9|+2DEI— 1

x =2018 = x=2018

A= =
|.r- 3D19|+ZDEI |.r- 3D19|+3D31
1
A=1-
|.r- 3D|9|+3D3|
| |
= <
|x-2019[+2021 22021 . . [x- 2019]+2021 2021
Vi vGi moi ¥
Diu " ="xayra < ¥ =2019
| 1 2020
A=l [x-2019]+2021 ~ 2021 2021
Do d6 T T T T
il
A —“D“Dﬁ x =2019

GTNNcua 2021
Cau 16. (HSG 7 trwong THCS Cu Chinh Lan, 2018 - 2019)

Tim gi4 tri nh6 nhét cua biéu thirc sau: 4 :|.r ] 2D13|+ |.r ) 2Dl4| +|.r ) EDIS|

Loi giai
A =[x - 2013|+ |x- 2014|+|x- 2015|
A =(jx- 2013|+|x- 2015))+|x- 2014|
vi [¥- 2015/ =[2015 - x|
= A =(x- 2013|+[2015- x|)+|x- 2014|
Mg ¥ 2013[+[2015- x| 2|x- 2013+ 2015~ x| =2

Do do:

A :(|x— 2D13|+|2DIS— .w|)+|_r— 3Dl4| 3:"+|x— 3Dl4” )
= 4=2

|x— 3[}[4| =0

(x- 2013)(2015- x) =0
—
. -2 —
Dau " ="xay ra x- 2014=0 & x =2014 (thoa man)

Vay tri nhé nhét cua biéu thic 4 13 2 < ¥ =2014
Cau 17. (HSG 7 trwong THCS Nhon Tri, 2018 - 2019)

.y , g(x)=1ox" - 72x° +90
Tim gié tri nho nhat cta da thuc
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Loi giai

a(x)=16x" - 7257 +90 =(4x*) - 249497 +9 =(4x" - 9) +9

Vi moi gia tri cia ¥ ta co:
(4x*-9) 20 = g(x)=(4x7- 9) +9 29

x =%

g(x)min =9 — 4.‘-{] -0 =0 =
Cau 18. (HSG 7 huyén Hoai Nhon, tinh Binh Pinh, Truong THCS DPao Duy Tir, 2018 - 2019)
A :|-.-".‘£'- Sy

o . A, +|3: - 3.‘-r| +|xy + yz+zx - ZDE}D|
Tim gia tri nhé nhat cua ~ biét:

Loi gidi
Tacs 1573 20, [22-3x] 20, |y + yz +2zx- 200020 5, 4 >0
(Tx =5y
2z =3x

Loom—n_ Clay+ s bz =2
Dau ~ =" xay ra khi Ay © =2000

X __],J ( X _ ¥
5 7 10 14
X F X Z
= 4 — = = 4 — = -
273 1015 x_y_z
xy + yz +zx =2000 xp+yz+ze=2000 = {10 14 15
| xp + yz +zx =2000

x _y _z

pat 10 14 15 =k _khido * =10k; y =14k;z =15k
Suy ra + yz+ zx =2000
= 10k. 14k +14k. 15k +15k.10k =2000
1404 #2107 +150k° =2000
500k =2000
k* =4
= k=2 poge k =2
x =20,y =28,z =30

/4 —=7 1 - 2 l—
Dung phuong phap thé, tir dé tim dugc : x =-20,y =-28,z=-30

0 . nn (1 y:2) =(20:28;30)

. : 4 - ,
Vay gia tri nhd nhat cua la . Dau xay ra khi hodc
(e:y:2) =(- 20;- 28:- 30)
Cau19. (HSG 7 Truwong THCS Quang Trung, 2018 - 2019)
. , . =|x- 2 -
Tim gié tri nhé nhét cia bidu thirc sau khi * thay déi: © = 2]+ [3- 2
Loi giai
Ta xét cac truong hop: ¥ <2, 2<x =<3 x>3
Néy ¥<2 = x-2<0,3-x>0

Dods: ¥ 2= G=2) B-xf=3-x= B=-(x-2)+3- x=-2x45
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Vix<2 = x>-2 pogo BT WHSFED5 Lo pot o B o ang =2
Néy 2<x<3 = x-220.3-x20 = B=x-2+3-x=1 = B=I

Néy ¥>3 = x-2>0.3-x<0 = B=x-2-(3-x)=2x-5

VviXx>3 = B=2x-5>23-5 = B>1 = B=2

Tir 3 truong hop trén ta dugc gia tri nhd nhat cta biéu thie B 1a 1 khi 2 =X =3

Dang 2.1. Bit ding thirc vé chirng minh tong phan sé tw nhién
A. Tric nghiém (néu cé)

B. Ty luan

Caul. (HSG 7 huyén Thai Thuy, tinh Thai Binh, 2018 - 2019)

3 8 15 n -1
ot —+—+ ... +—
) N L .oon=2 4 9 1o n
Chtrng minh rang v&i moi so ty nhién thi tong
la mot s6 nguyén.
Loi giai
,n-1)
S ¢o (n )so hang
5:3+§+E+....+”_:| :[l— Iﬁ +[I—L‘+[I—L‘+....+[l— Iﬁ
4 9 1o n 270 3L 47 .
111 1]
S=n-l-| —+—+—+....+—|<n-1
27 3 4 n M
1 1 1 1 1 1 1 1 1
'}—:""?"‘4—:‘" ..... +—:{I—'}+ﬁ+ﬂ+ ..... +W:|_—
Mt khac - n 2 2. . 1- 1hn n
1 1
S>n-1-1+—=n-2+—>n-2 )

n n
Tu M va ) tachg: N-2<S<n-1
Vay S khong co gid tri nguyén v6i moi s6 ty nhién # =2
Cau2. (HSG 7 huyén Cat Tién, tinh LAm Pong, 2018 - 2018)

. 5
Cho cac s0 nguyén duong a , b s ¢ thoa man “ +h+c=20106

a b c
= + +
2016-¢ 2016-a 2016-5

thire sau khong phai 1a mot sé nguyén:
Loi giai
a b c a b c
= + + = + +
2016-¢ 2016-a 2016-b a+b b+c c+a

a a h h o c
= = -
Taco: a+b a+b+c. b+ec a+b+c-c+a a+b+ec = A>1
: : :
a a+c b a+bh c b+c
= < < 2
< s _ . L o<
Mitkhac: a+b a+b+c; b+c a+b+c:c+a a+b+c A

Vay 1<4<2 nén 4 khong phai la mot s6 nguyén.

Dang 2.2. Bit ding thirc vé chirng minh tong lily thira

khong thé

. Chirng minh rang gia tri biéu
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A. Tric nghiém (néu co)

B. Ty luian

Cau l.

Cau 2.

Cau 3.

(HSG 7 trweong THCS Bao Phwong, 2018 - 2019)
1 1 1 | 1 |
g T e + ?FT + EFT = 5

Chtng minh rang:

1 1 1 1 1
+

:§+?+3—3+ ..... 3_,-_”_ +W
BB:l+l+L"+L3+ ..... -\.ir\-
303 3 3
|
38- B =I- W = 2B =1- 3208
1 l L
= g :E‘ 7 300 {E
B<
Vay 2

(HSG 7 huyén Thanh Oai, thanh phé Ha Ngi, trwong THCS Pién Hong 2018 - 2019)

e
Chiing minh: 6 5 0 7 100" 4
Loi giai
| | | 1
=t —+—+...... +——
bat 5 0 T 1007 ta co
1 | 1 | 1 1 1 1 1 1 | | | | |
S S NN + R Sl N S _— = — = —
45 56 0.7 90100 4 5 5 o 6 7 90 100 4 100 4

+ + = !
50 6.7 99.100 100.101 5 101 o

1
Tuong ty : 37 234 2019 2017.2018.2019

1 1 1 l[ -1 4-2 2019- 2017

= d=—+ +.e = ——+ +.e +

1.2.3 234 20017.2018.2019 20123 234 2017.2018.2019 |

{1 1 1 1 1 1 ‘ l[ 1 1 ‘
= 4d< | —- —+ - +....+ = = | — —

2012 23 23 34 2017.2018  2018.2019 ) 211.2 2018.2019 ]
= A{L- l E

27 201820192 27
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1 1 1 1 1
= A=—+ —+—+..+ _< —
2 ¥y 4 2019° 27
Cau4. (HSG 7 huyén Luc Nam, tinh Biic Giang, 2018 - 2019)

1 1 1 1 1
_<

Ching minh rﬁng: 5 6 7 2004 40
Loi giai
Ta co:
11 | |
< + + ...+
4560 507 078 200320042005

JHr ottt
2145 50 05 2003.2004  2004.2005
1[ 1 11 _1
2145 2004.2005] 2

A<

Dang 2.3. Bit dang thirc vé chirng minh tich ciia mgt day
A. Tric nghiém (néu c6)
B. Ty luian

Khong co
Dang 2.4. Bit ding thirc dang chir
A. Tric nghiém (néu c6)
B. Ty luan

Caul. (HSG 7 huyén Phi Li, tinh Ha Nam, trwong THCS Hoang Quyén, 2018 - 2019)

X ¥ Z -
0=x=y=z=l T ol
EXEV =D = . Z XE Xy
! . Ching minh: ! !

Cho ba sé duong
Loi giai
Vi D=x=y=zr=l = - 1<0. y- 1 <0

1 1

= <
= (.‘i’- l)(.]'J_ I-)ED = o+lzx+y xp+1 __:-4-_]_1

=
xp+l x+y )

=1

X X ] v
< } }

y
Chig minh twong ty: ¥Z+1  V+z2 (2); e+l x+z G
Cong timg vé (1), (2), () ta co:

X + _],-' + o - x + }.l + hod
yz+l xz+1 xy+l y+z x+z x+y 4)

x i+x x 2x
= = =

My V*+Z XHy+z yz xHpec
bl T - =
Yy o 4 z <z
Chirngminhtuongtu: x+=z .r+y+:;_r+y T+ y+z
1 2 . 4 -
I D S i:.,{x+} +_}£2
y+z x+z x+y x+y+:z 5)
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X ? Z
Y 4 =2

= -
Tir (4) va (3) yz+l xz+l xp+l (dpem)
Cau2. (HSG 7 huyén Yén My, tinh Hung Yén, trwong THCS Lé Hong Phong 2022 - 2023)

O<a <a,..<a, . a, +a, +a,
thi

Loi giai

Chimg minh rang: Néu

, S
Ta co: ! ? nén suy ra:

a, +a, +a, <3a, ()
a, +a, +a, <3a, ()

a, +a,+a, <3a, )

(@) Q) ) a, +a, +.....+a, <3(a, +a, +a,)
Cong ve voi ve cua , , ta dugc: : S
a +a,+..... +a
0 Y <3
i td, +ia, = A A
Vit v nén ta dugc: 9 T T

Cau3. (HSG 7 huyén Son Tra, tinh Pa Ning 2018 - 2019)

[Ex- l‘ +[3y+12|<0

X Y AN o)

Tim ™, © biét
Loi giai

x ‘3y+12|30 v
Vi voimoi voimoi , do do:

2x- l| +[3y +12|20
0 v&imoi X, Y. Theo d& bai thi:

Ex—l_.|-+|3y+ll|£ﬂ' E.t-l_.‘-+|3}’+13| =0
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