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

LI THUYET

)/
A X4

R/

Dinh nghia.
Cho ham s6 y = f(x) xéc dinh trén tp D.

f(x)<M,VxeD

S6 M goi 1a gi tri 16n nhat ciia ham s6 y = f(x) trén D néu: .
dx,eD, f(x,) =M
Kihi¢u: M = m%xf(x) .

f(x)=m,VxeD

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

Ki hi¢u: m = mian(x).

< Phwong phap tim gia tri 16n nhat, gia tri nh6é nhit

O Tim gia tri I6n nhit, gia tri nhé nhit cia ham sé bang cach khao sat truc tiép
Buéc 1: Tinh f'(x) va tim c4c diém x,,x,,..,x, € D ma tai d6 f'(x) =0 hodc ham sb khong co
dao ham.
Buéc 2: Lap bang bién thién va tir d6 suy ra gia tri 16n nhat, gia tri nho nhat cua ham sé.
o Tim gia tri 16n nhat, gia tri nh6 nhit cia ham sb trén mot doan
Buécel:
Ham s6 da cho y = f(x) xé4c dinh va lién tyc trén doan [ a;b .
Tim céc diém x,,x,,...,x, trénkhoang (a;b), tai d6 f'(x)=0 hodc f'(x) khong xéc dinh.

Bugce 2: Tinh f(a), f(x,), f(x,), f(x,), £(D).
Buwéc 3: Khi do: Iﬁe;]xf(x) = max{f(xl),f(xz),...,f(xn),f(u),f(b)}.

min £ ()= min{ £ (1), £(x,) - (x,),£(a). £}

o Tim gi4 tri 16n nhit, gia tri nhé nhit ciia ham s trén mot khoang
Budc 1: Tinh dao ham f'(x).
Buwéc 2: Tim tt 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.

Bugéc 3. Tinh A =lim f(x), leinb}f(x), f(x,), fla,).

xX—a

Buéic 4. So sanh cac gia tri tinh dugc va két luan M = max f(x), m= r(mbr)l f(x).

Néu gia tri 16n nhat (nho nhit) 1a A hodc B thi ta két luan khong c6 gia tri 16n nhit (nho nhét).
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min f(x) = f(a)
= Néu y=f(x) dong bién trén [a;b] thi Lot}

max f(x) = f(b)

m%n fx)=f (b)
= Néu y = f(x) nghich bién trén [a;b] thi { " .
max f(x) = f(a)
= Ham s lién tuc trén mot khoang ¢6 thé khong co6 gia tri 16n nhét, gia tri nho nhat trén khoang do.

% Bt déng thirc tri tuyét ddi:

»  Cho hai sb thuc a,b khi dé ta co: |a|+|b| > > |a|—|b|.

»  Déu “="vé trai xay rakhi a,b ciung dau. Dau “ =" vé phai xay ra khi a,b trai ddu.
, A, a1 . e |a_b|+|a+b|

= Tinh chat cia ham tri tuyét doi: max{ } = B a—

% Phuong phap chung dé giai cac bai toan tim GTLN — GTNN cua ham sb chira ddu gié tri tuyét doi.
=  Budc 1: Xétham sé y = f(x) trén [a,b] :
Tinh dao ham y' = f( )
Giai phuong trinh f'(x ( ) 0 va tim cac nghiém a, thudc [a,b]

= Buwdc 2: Giai phuong trinh f(x)=0 va tim cac nghiém b, thudc ab|.
p g

FO)i|f (a))

(
=  Buwéc 3: Tinh cac gid tri ‘ (a)

(b], )‘ . So sanh va két luan.

4
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VI DU MINH HOA

Vi DU 1: Cho ham $6 f(x)=m~yx—=1 (m la tham s6 thuc khéc 0). Goi m,,m, la hai gia tri cia m thoa
man 1{1;%1}1f(x)+132}xf(x) =m®-10. Gidtri m, +m, bang

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

Lai giai
Chon A

Véimoi xe[2;5]co f'(x)= . Ta thay diu ctia f'(x) phu thudc vao dau cia m

m
240x -1

vm#0thi f(x)don digu trén [2;5] = min f(x)+max f(x) = f(2)+ f(5) = m-+2m

Tir gia thiét ta dugC m? —10 = m+2m < m? -3m—-10=0<| , Vay m, +m, =3.
m

- I 2 Iy r r
VI DU 2: Cho ham s6 y = (x3 -3x+m +1) . Tong tat ca cac gia tri ciia tham s6 m sao cho gia tri nhd

nhat ctia ham sb trén doan [—1;1] bang 1 1a

A 2. B. 4. C. 4. D.0.

Loi giai
Chon A
baty=fx)= (x3 —3x+m +1)2 1a ham s6 x4c dinh va lién tuc trén doan [—1,-1] _
| m=—x"+3x—1=g(x)

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

X —o -1 1 +oo
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 1[1_1111r]1y =0

(0.0}

, tirc 12 khong ton tai m thoa man yéu cau bai toan.
Néu me[-3;1] thi f(x)=0e x=+le[-1;1].

Taco: 1[{111{]1f(x) = min{f(l);f(—l)} = min{(m_l)z;(m+3)z}

m=2 (TM)

Trwong hop 1: m>1 tacla m+3>m—-1>0 = min f(x)=(m-1*=1<
BhoP P =tm=D {m=O(KTM)

m=—4 (TM)

Truwong hop 2: m<-3 tacla m—-1<m+3<0 =min f(x)=(m+3)°>=1<
Bhop i/ ) =0m+3) {m:—z (KTM)
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Vay c6 hai gid tri cua m théa man yéu cau bai toan: m =2;m =—4, tu do6 tong tat ca cac gia tri
cua m la -2.

VI DU 3: Biét ring gié tri nh6 nhit ciia ham sé y=mx+ 3—61 trén doan [0;3] bang 20 (v6i m latham
X+

s6). Ménh dé nao sau day dung?

A 0<m<2, B.4<m<8. C.2<m<4. D.m>8.
Loi giai
Chon C
Céch 1:
20x-16
-+ 2> 20,x [0;3] mz s, Vxe(0;3]
Taco: mi x+1 x(x+ ) «
a co: n(}lany:20<:> = 20%. —16 (*)
' dx, €| 0;3 |: mx, + =20 Ix e(0;3]:m="0
0 [ :| 0 x0+1 0 ( :| xo(x0+1)

(vi y(0)=36>20).

Xét ham s6 g(x): 20x—16 trén (0;3].

x(x+1)
x=2 (tm)
Taco: g'(x)= 20 32816 )0 2022 4 320 +16=0= 2
[x(x+1)] x=-= (1)
Bang bién thién:
x 1] 2 3
g'(x) + ] - 0

(%) \2

—Co

Do do, tir (*) suy ra m=4.Viy 2<m<4.

Céach 2:
Ta co: y(0)=36, y(3)=3m+9; y':m—(?’—62,‘v’xe[0;3]. y'(O)=m—36, y'(3)=m—z.
x+1
<, 72 , .z A
Ma y =—7 >0,Vxe[0,'3:|. Bang bién thién
x+1)
x 0 3
! + ]
9
"7
yl
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Truwomg hgp 1: m < z .Khidé y'<0,vxe [0;3] . Suy ra ham sb nghich bién trén doan [0;3] .

Do d6, ta co r[I(}isrjly =20 y(3)=20=3m+9=20< m=1—31 (khong thoa man).

Trwomg hop 2: m>36.Khido y'>20,Vxe [0;3] . Suy ra ham sb déng bién trén doan [0;3] .
Do do, ta co 1’[13131]’1 y= y(O) =36 (khong théa man).

Truwdng hep 3: Z<m<36.Khid() y':0<:>x=—1+ie(0;3).

T

x 0 —1+i 3

N
- 0 +
Y \ /
6 m=4 (tm)
Do do, ta c6 rﬁ_g?y:20©y A+ |=20 & —m+12m =20 .

Jm m=100 (1)

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

VI DU 4: Cho ham s6 y = f(x)=x°+ax’ +bx+2a+b véi a,b 1 céc sb thyc. Biét ham so dat gié tri
nho nhat tai x, =1. Gia tri nho nhat co thé cua f (3) bﬁng bao nhiéu?

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

Loi giai
Chon D
Tacd f'(x):6x5+2ax+b.D0héms6 dat gia tri nho nhat tai x, =1 nénf’(l):0:>b:—2a—6
Do ham sb dat gi tri nho nhét tai x, =1 nén f(x)Zf(l),VxeR.
f(x)Zf(l),VxeR@x6+ax2+bx+2a+b21+3a+2b,VxeR
< x°+ax’ +(—2a-6)x+2a-2a—-621+3a+2b,VxeR (do b=-2a-6)
<:>a(x2—2x+1)2—x6+6x—5,VxeR
<:>a(x—1)2 Z(x—l)z(—x4—2x3—3x2—4x—5),VxeR (*)
Ma max(—x4 —-2x° -3x7 —4x—5):—3c>x:—1 nén (*) xay rakhi a>-3.

£(3)=3a+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 cua m sao cho
gia tri nho nhét cta ham sé 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 mwinf(x)>1 nén f(x)=‘x2—5x+4‘+mx>1 voi Vx e R

Voi xe[4;+oo),tacé f(x):mx+x2—5x+4>1c>m>—x—§+5,‘v’x24
X

bat g(x):—x—§+5,Vx24. Taco g'(x)=—1+%<O,‘v’xe[4;+oo),g(4)=i.
X X

Do d6 g(x)Sg(él):%. Vi m> g(x) Vxe[4;+oo)c>m>g(4)<:>m>i. 1)
Tuong tu, voi xe[1;4). Taco f(x)z—x2 +5x—4+mx>1 Vxe[1;4)<:>m>1. 2
Vé6i xe(0;1). Taco f(x)=x"-5x+4+mx>1Vxe(0; 1)©m>—x—§+5@m21 (3)
X
Voi xe(—oo;O) . Taco j"(x):x2 -bx+4+mx>1 Vxe(—oo;O)
<:>m<—x—§+5 Vxe(—oo;0)<:>m<5+2\/§(4)
X
V61 x =0 ludn ding.
Tu (1), (2), 3) va(d) tacd 1<m<5+243
Viay 52{2;3;4;5;6;7;8} la tap hop tat ca cac gia tri nguyén cua m thdéa man.

VI DU 6: Tim tat ca cac gia tri thyc ciia m dé gid tri 16n nhat cta ham sb y= % khong nho
+
hon 1
3
A.m>z. B.mzz. C.mZE. D.ZSmSE.
3 3 18 3 18
Loi giai
Chon B

4 . 1+m.| —
4511'[,’( +m.6SlI’1x 2

Tacod: y=— — = . .
y 9smx + 41+smx (3]25mx
— +4
2
3™ . [23],.. mt+1
bat t=| = voi te|—;— | khido y= f(t)=
t=(3) o ne] 33 wido u=rt0 -5

Yéu cau bai toan twong dwong voi:

Ton tai max f(t) (diéu nay luon dung) va f(t)=>
[23}
32

. 1 1 4 2 +1

1 c6 nghiém t e %,é .
3 32

Pat g(t):tzjl, g'(t)=1—l=0<:>t=1.

tZ

Béng bién thién cia ham g(t):
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Yéu ciu bai toan twong duong (1) c6 nghiém hay 3m > g(t) c6 nghiém f e {% ,%}

2
<:>3m2g(1)<:>3m22<:>m25.

VI DU 7: Cho ham s6 y = f (X) co dao ham f'(x). Ham sé y = f'(X) lién tuc trén tap sé thuc va cé

bang bién thién nhu sau:

@ |-oc
7(@) \/\

Biét rang f (-1)= 1:;), f(2)=6. Gia tri nho nhit cua ham sé g(x)=f*(x)-3f (x) trén

doan [-1;2] bing

A. E B.@. C.@. D. 198.
3 27 27
Lai gidi
Chon C

Xétham s6 g(x)= f*(x)-3f (x) trén doan [-1;2]

9'(x) =3[ 17(x)-1] 1'(x), g'(x)=0 @E}(Xj)j ?2)).

Tir bang bién thién, ta c6: (1) < {X =-le[-12]
x=2 e[-1;2]
Va f'(x)>0, vxe[-12] nén f(x) dong bién trén [-1,2] = f(x)> f(_l)z?

= f(x)>1= f?(x)>1, vxe[-12] nén (2) vd nghiém.
Do d6, 9'(x)=0 chicé 2 nghiémla x=-1va x=2,

Tac6 g(-1)=f*(~1)-3f (-1) :(%T_s(g}ﬁ.

3 27
730

9(2)=1°(2)-3f(2) =(6)’ ~3(6)=198. Vay ming (x)=g(-1)="_.
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VI DU 8: Cho ham s y = f(x) nghich biéntrén R. Goi M va m lan luot 12 gia tri 16n nhat va gié tri
nhé nhat cia ham s6 y=f(x) trén doan [1;2] . Biét ring ham s6 y=f(x) va théa man
() —x)f(x)=x°+3x"+2x*,¥x e R. Gia tri cia 3M —m bang

A. 4. B. —-28. C. -3 D. 33.

Loi giai
Chon A
Taco: (f(x)—x)f(x)=x>+3x"+2x* < f2(x)—xf (x) = x° +3x* + 2x?
& 412(X) —4xf (X) = 4x° +12x* +8x* < 41 2(X) —4xf (X) + X* = 4x° +12x"* +9x?
2f(x)—x=2x*+3x C{f(x):xﬁZx
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) ddng biéntrén R .

<:>[2f(x)—x]2 = (2x* +3x)° c{

Véi f/'(x)=—x*—x= f (x)=-3x*-1<0,vxe R nén f(x) nghich bién trén R .
Suyra: f(x)=-x*-x. Vi f(x) nghich biéntrén R nén M = rﬂazl]x f(x)=f@)=-2

va m= r[r;!z? f(x) = f(2) =-10. Tur déy, tasuy ra: 3M —m=3.(-2)+10=4.

Vi DU 9: Cho ham s6 f(x) . Biét ham s6 f’(x) c6 dd thi nhu hinh duéi day. Trén doan [—4;3] , ham

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

A x=-3 D.x=-1
Chon D
Taco g’(x):2f'(x)—2(1—x).
x=3e[—4;3}
Giai phuong trinh: g'(x)=0<2f'(x)-2(1-x)=0< f'(x)=(1-x) | x=-1€[4;3]
x=—-4e[4;3]
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Tuong giao do thi nhu sau

Béng bién thién:
x |4 -1 3
g(x)] 0 - 0 + 0

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