Chd d& 03: Gid tri 16n nhdt — Gid tri nhd nhdt cia ham sb

CHU DE 03 : GIA TRI LON NHAT-GIA TRI NHO NHAT CUA HAM SO

LI THUYET

7
0’0

Dinh nghia.
Cho ham sb y=f (x) xac dinh trén tap D.

f(x)<M,VxeD

SO M goi 12 gi4 tri 16n nhéat cta ham sé v = f(x) trén D néu: )
goi 1a gia tri y=f(x) {EIerD,f(xo)zM

Ki hi¢u: M = m%xf(x) .

f(x)=2m,VxeD

S6 m goi la gi tri nhé nhat cia ham s6 y = f(x) trén D néu: :
dx, €D, f(x,)=m

Ki hi¢u: m = mian(x).

Phuwong phap tim gia tri 16n nhit, gia tri nh6 nhat

O Tim gia tri 16n nhat, gia tri nhé nhat ciia ham s6 bang cach khao sat trwc tiép
Buéc 1: Tinh f’(x) va tim céc diém x,,x,,...,x, € D ma tai d6 f’(x) =0 hodc ham s6 khong c6
dao ham.
Buéc 2: Lap bang bién thién va tir d6 suy ra gia tri 10n nhat, gia tri nhé nhat ctia ham s.
o Tim gia tri 16n nhat, gia tri nhé nhét cia ham s6 trén mot doan
Budc 1:
Ham s6 da cho y = f(x) xéc dinh va lién tuc trén doan [ a;b |.
Tim cac diém x,,x,,...,x, trén khoing (a;b), tai o f’(x) =0 hoic f’(x) khong xac dinh.

Buéc 2: Tinh f(a), f(x,), f(x,),- f(x,), £(D).
Budc 3: Khi do: r[r;%]xf(x) =max{f(x,), f(x,), f(x,), f(a), £ (b)}-

min f(x) = min{f(x), £(x,), . £ (%) f(a) £ (0)}-

o Tim gia tri 16n nhat, gia tri nho nhit ciia ham s6 trén mt khoing
Budre 1: Tinh dao ham f'(x).
Buére 2: Tim tit ca cac nghiém x, € (a;b) cuaphuong trinh f'(x)=0 va tat ca cac diém a; €(a;b)
lam cho f'(x) khong xac dinh.

Buoce 3. Tinh Azlin}f(x), B:Iir?f(x), f(x), fa,).

Buérc 4. So sanh céac gia tri tinh dugc va két luan M = r(n%)xf(x) , m= I}l%}l;lf(X) .

Néu gié tri 16n nhat (nho nhat) 1a A hodc B thi ta két luan khong co gia tri 16n nhét (nho nhat).
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, o min f(x) = f(a)
= Neu y = f(x) dong bién trén [a;b | thi

max f(x) = f(b)

, , min f(x) = f(0)
* Néu y:f(x) nghich bién trén [a;b] thi < ©

max f() = f(a)

*  Ham s6 lién tuc trén mot khoang cé thé khong c6 gia tri 16n nhét, gia tri nhé nhét trén khoang do.

% Bat dang thtc trj tuyét dbi:

*  Cho hai b thuc a,b khi d6 ta co: |a| + |b| > |a + b| > |a| —|b| .

= Diu “="vé trai xay ra khi a,b cung diu. D4u “ =" vé phai xay ra khi a,b trai dau.
|a - b| + |a + b|

2

% Phuong phap chung dé giai cac bai toan tim GTLN — GTNN ctia ham s chira ddu gia trj tuyét doi.

= Bude 1: Xéthamsd y = f(x) trén [11 b].

= Tinh chét ciia ham tri tuyét dbi: max{|a|,|b|} =

Tinh dao ham y' = f( )
Giai phuong trinh f'(x ( ) 0 va tim cac nghi¢ém a, thudc [a b]

* Budrc 2: Giai phuong trinh f x) 0 va tim cac nghiém b, thugc [a b]

FO)f(a);

(
= Buéc 3: Tinh cc gi tri |f(a));

(b, )‘ . So sénh va két lun.

4
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VI DU MINH HOA

VI DU 1: Cho ham sé f(x)=m+x—1 (m la tham s6 thuc khéac 0). Goi m,,m, la hai gia tri cua m thoa
man r[rz}_isr]lf(x)+ r};‘asl]xf(x) =m*-10. Gia tri m, +m, béng

A. 3. B.5S. C. 10. D. 2.

Loi giai
Chon A
m

24x -1

Vm#0thi f(x)don diéu trén [2;5] = min f(x) + max f(x) = f(2)+ f(5) = m+2m

. Ta thay dau cia f'(x) phu thudc vao dau ctia m

Véimoi x e [2;5] co f'(x)=

Tir gia thiét ta duge m> —10=m+2m < m* -3m-10=0 < » Vay m, +m, =3.
m

Vi DU 2: Cho ham sé y= (x3 -3x+m+ 1)2 . Tong tat ca cac gia tri ciia tham s& m sao cho gia tri nho
nhét cua ham sb trén doan [—1;1} b?mg 11a
A. 2. B. 4. C. 4. D. 0.

Loi gii
Chon A
bat y = f(x)= (x3 -3x+m+ 1)2 12 ham s6 x4c dinh va lién tuc trén doan [_1;1} )
Taco y' = f(x)=2(x -3x+m+1)(3x* -3); f()=0e|" =+
, m=-x>+3x—1=g(x)

Ta khao sat ham s6 g(x) trén doan [—1;1]. Bang bién thién caa g(x)

X —00 -1 1 400
g'(x) — 0 + 0 — 0
g(x) 1

NN

Néu m e [—3;1] thi ludn ton tai X, € [—1;1] sao cho m = g(x,) hay f(x,)=0.Suyra r[r_ll1lrJ1y =0

0

, tirc 13 khong ton tai m théa man yéu cau bai toan.

Néu me[-3;1] thi f(x)=0<x=+1e[-1;1].

Ta cé: r[gilr]l f(x)=min{f(1); f(-1)} = min{(m 1) (m+ 3)2}

m=2 (TM)
m=0 (KTM)

m=—4 (TM)
m=-2 (KTM)

Truwong hop 1: m>1tacla m+3>m-1>0 :igll]inf(x)z(m—l)2 =1<:{

Truong hop 2: m < -3 tic la m—1<m+3<0:>flgli‘lr]lf(x)=(m+3)2 =1<:{
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Viy c6 hai gi4 tri cia m thoa man yéu cau bai toan: m = 2;m = —4 , tir d6 tong tat ca cac gia tri
cia m la -2.

ViDU 3: Biét rang gia tri nhé nhat ciia ham s6 y=mx+ 3—61 trén doan [0;3] bang 20 (véi m la tham
X+

s0). Ménh dé nao sau day dung?

A.0<m<2. B. 4<m<8. C.2<m<4. D. m>8.
Loi giai
Chgn C
Cach 1:
20x-16
-+ 2> 20,x [ 0;3] m> =23 vxe(0;3]
e x+1 x(x+1) *
Ta co: r[1(}_13r]1y—20<:> 36 =4 0% —16 (*)
Elxoe[O;BJ:me+x0+1:20 3x, <(0;3] == (; ]
o\"™o
(vi y(0)=36>20)
e pn A _20x-16 . (.
Xét ham sb g(x)_ x(x+1) trén (0,3]
x=2 (tm)
Ta co: g'(x)=_20x2+32x+16; g'(x):0:>—20x2+32x+16:O:> .

[e(x+1)] x=-2 (1)

Béng bién thién:

g'(x) + ] = 0

2() \%

—c

Dod('),tfx(*) suyra m=4.Vay 2<m<4.

Cach 2:
Ta co: y(0)=36, y(3)=3m+9; y'zm—iz,Vxe[O;CB]. y’(O)zm—36, y'(3)=m—2.
(x+1) 4
Ma y"=—'>_>0,yx[0;3]. Bang bién thién
x+1)
x 0 3
I}(,II + D
9
g,
},I
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Truwong hop 1: m < % Khido y'<0,Vxe [0;31 . Suy ra ham sb nghich bién trén doan [0;3] .

Do d6, ta c6 miny =20 & ¥(3)=20=3m+9=20m= % (khong thoa man).
Trwong hop 2: m>36.Khido y'20,Vxe [0;3] . Suy ra ham s dong bién trén doan [0;3] .
Do do, ta co r[rOuSr]ly = y(O) =36 (khong thdéa man).

Truwong hop 3: %<m<36.Khid() y':0<:>x:—1+ie(0;3).

Jm

% | g el 3

Jn

- 0 ¥
e \ /
Do d6, ta co r[rg_gr}ly=20@y(—l+ij=20<:>—m+l2\/;=20<:>[

Jm

Do d6 m =4 thoa man yéu cau bai toan. Vay 2 <m <4 .

m=4 (tm)
m=100 (1)

VI DU 4: Cho ham s6 y = f(x) =x°+ax® +bx+2a+b v6i a,b 1a cc sd thyc. Biét ham s dat gia tri
nho nhat tai x, =1. Gia tri nho nhét co thé cua f (3) béng bao nhiéu?

A. 128. B. 243. C. 81. D. 696.

Loi giai
Chon D
Taco f'(x) =6x° +2ax +b . Do ham s6 dat gia tri nho nhat tai x, =1 nén f’(l) =0=>b=-2a-6

Do ham sé dat gia tri nho nhat tai x,=1 nénf(x)zf(l),Vxe]R.
f(x)Zf(l),‘v’xeRc>x6+ax2+bx+2a+b21+3a+2b,VxeR
©x°+ax’ +(-2a-6)x+2a-2a-6>1+3a+2b,VxeR (do b=-2a-6)
& a(x’ -2x+1)2—x°+6x-5VxeR

@a(x—l)z Z(x—l)z(—x4—2x3—3x2—4x—5),VxeR (*)

Ma max(—x4—2x3—3x2—4x—5)=—3c>x=—1 nén (*) xay rakhi a>-3.

£(3)=38a+705= min f(3)=69.

Vi DU 5: Cho y=f(x)= ‘xz —5x+4‘+mx. Goi S 1a tap hop tat ca cac gia tri nguyén clia m sao cho
gi4 tri nho nhat ciia ham s f(x) 16n hon 1. Tinh s6 phan tir cia S.
A. 7. B. 8. C. 6. D. 5.

Loi giai
Chon A
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Vi m]Rinf(x)>l nén f(x)z‘x2—5x+4‘+mx>l voi VxeR

Véi xe[4;+oo),ta co f(x)zmx+x2—5x+4>l<:>m>—x—é+5,Vx24
X

bat g(x)z—x—§+5,VxZ4. Ta co g’(x):—1+%<O,Vxe[4;+oo),g(4):%.
x X

Do do g(x)<g(4) = - Vi m>g(x) Vxe[440) m>g(4) 5 m>. (1)
Tuong tu, v6i x €[ 1;4). Taco f(x)=-x"+5x—4+mx>1 Vxe[L4)om>1.(2)
Véi x€(0;1). Ta co f(x):xz—5x+4+mx>1Vxe(0;1)<:>m>—x—%+5©m21 3)
V6i xe(-%;0). Tacd f(x)=x"—5x+4+mx>1Vxe(-0;0)

e m<-x-2+5 Vre(-0;0) @ m<5+23 (4)

X
Véi x =0 ludén dang.

Tu (1), (2), 3) va () taco 1<m<5+2+/3
Vay S= {2; 3;4; 5;6;7;8} la tap hop tAt ca céc gia tri nguyén cua m thoa man.

VI DU 6: Tim tét ca cac gi tri thuc ctia m dé gia tri 16n nhat ctia ham s6 y= % khong nho
+
hon l
3
A.m>g. B.ng. C.mZE. D.ESmsE.
3 3 18 3 18
Loi giai
Chon B
. . 1+m. 3
i 4511’\3( +m.65111x 2
Taco: y= =

9sinx +41+sinx 2sinx :
[;j +4

_mt+1
t*+4

™ o [237,..
bat t=| = v6ol te|=;= | khido y= f(t
ec[3] el e vest
Yéu cau bai toan twong duong véi:
Ton tai max f(¢) (diéu ndy luon dang) va f(t)=>
B
32

, 1 1 4 t?+1
Xét f(t)z§<:>mt+12§t2+§c>3m2 t (1).

W |~

cod nghiém t e {%,%} .

it g(t):t:”, g'(t):l—tlz:0<:>t:1.

Bang bién thién ctia ham g(t) :

997 | Facebook tac gid: Phan Nhat Linh



ChO d& 03: Gid tri 16n nhdt — Gid tri nhd nhdt coa ham sb

r 2 g 8
3 0
g' — 0 —
g \ /
g(1)

Yéu cau bai toan twong dwong (1) c6 nghiém hay 3m > g(t) co nghiém t e {% ,%}

2
<:>3m2g(1)©3m22<:>m2§.

VI DU 7: Cho ham s§ y = f(x) c6 dao ham f'(x) .Hamsb y= f’(x) lién tyc trén tap s thuc va co

bang bién thién nhu sau:

T [0 1 0 1 2 +00
fore) 4
0 0
— 0

Biét ring f(—l)z?, f(2) =6. Gia tri nho nhét cia ham s g(x)zfs(x)—3f(x) trén
doan [—1;2] bang
A.m. B.@. C.@. D. 198.

3 27 27

Loi gidi

Chon C

Xét ham sb g(x) =7 (x)—3f(x) trén doan [—1;2]

¢(5) =3[ (3)-1]-/(x), ()0 a{f =0 (1)

SH(x)=1(2)
N A R , XZ—IG[—I;Z]
Tir bang bién thién, ta co: (1) <
x=2 € [—1;2]
Va f'(x)>0, Vxe[-1;2] nén f(x) dong bién trén [—1;2] :>f(x)2f(—1)=?

= f(x)>1= f*(x)>1, Vxe[-1;2] nén (2) v6 nghiém.

Do d6, g'(x)=0 chicé 2 nghiém1a x=—-1va x=2.

Taco g(-1) = (-0)-37(-1) <[ 2 5(12] - 22

g(2)=/(2)-37(2) :(6)3 -3(6)=198. Vay migg(x)zg(—l)z%.
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VI DU 8: Cho ham s6 y = f(x) nghich bién trén R. Goi M va m lan luot 1a gia tri 16n nhat va gi tri
nho nhit cua ham sé6 y=f(x) trén doan [1;2] . Biét rdng ham s6 y= f(x) va théa man
(f(x)—x)f(x) =x° +3x* +2x*,Vx e R. Gia tri cia 3M —m bang

A. 4. B. -28. C. 3. D. 33.

Loi giai

Chon A
Ta co: (f(x)—x)f(x) =x"+3x" +2x° & P(x)—xf(x)=x" +3x" +2x°
S Af7(x)—dxf(x)=4x° +12x" +8x> < 4 £ (x) —dxf (x) +x° =4x° +12x" +9x°

2f(x)-x=2x"+3x @[f(x)=x3+2x
2f(x)—x=-2x"-3x f(x)=—x"—x
Véi f(x)=x+2x= f'(x)=3x+2>0,Vx e R nén f(x) dongbiéntrén R.
Véi f'(x)=—x —x= f(x)=-3x" —1<0,Vx € R nén f(x) nghich bién trén R.
Suyra: f(x)=-x"—x. Vi f(x) nghichbién trén R nén M :rﬂg]x fx)=7r1)==-2

& [2/(x)—x] =(2x +3x)? <:>[

va m:r[rgizr]lf(x):f(2):—10. Tur day, ta suy ra: 3M —m=3.(-2)+10=4.

VI DU 9: Cho ham sé f(x). Biét ham s& f'(x) c6 d thi nhu hinh du6i day. Trén doan [4;3], ham

sb g(x) = 2f(x) + (1 - x)2 dat gia tri nho nhét tai diém?

Y

A. x=-3. B. x=-4. C. D. x=-1
Loi giai
Chon D
Ta co g'(x)sz'(x)—Z(l—x).
x=3e[-4;3]
Giai phuong trinh: g'(x):0<:>2f’(x)—2(1—x):0@f’(x):(l—x)c> x:—1e[—4;3:|
x=-4e[-4;3]
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Tuong giao d6 thi nhu sau

Bang bién thién:

x
g(x)] 0 - 0 + 0

¢() \ P

Vay trén doan [ -4;3], ham s6 g(x) dat gid tri nho nhat tai diém x=-1.

Tu duy todn hoc 4.0 — Luyén thi Bai hoc 2022 | 300



