Loi noi dau

Cé I¢ “tam thurc bac hai” 1a mot khia canh kha quen thudc doi véi chung ta: nhirng
nguoi hoc toan ,nghién ctru toan. .. N6 xuyén sudt trong chuong trinh Trung hoc pho
thong,tam thirc bac hai co rat nhiéu Gmg dung,viéc str dung cong cu ndy gitp chiing ta
giai quyét mot loat cac bai toan trong giai tich,hinh hoc,cting nhu trong 1u’0'ng giac.

“Tam thirc bac hai” xuét hién trong nhiéu cudn sach.Tuy nhién cac tac gia chi dé
cip mot cach tong quan,chung chung ,chir chua di siu vaotimg van dé,img dung cu thé
cua no.

Vi vay nhom nghién ctru ching t61 da lya chon dé tai “Ung dung tam thirc bac hai
vao viéc tim cyc tri cuia ham s6” Day 1a mot trong nhitng Gmg dung dic sic ctia tam
thtrc bac hai.Nham cu thé hoa cac dang bai tap trén co s¢ ing dung tam thirc bac hai
vao viéc tim cuc tri ctia ham s .

Trong d¢ tai nay ,chung ti chia lam hai phan chinh:

Phan 1: Néu ra nhiing co s& 1y thuyét trong tam.
Phan 2:Pua ra hé thong bai tap bao gom 6 dang tir d& dén kho.
Dang 1: Ham s0 y = f(X) = ax’ +bx +c
\ X ax’ +bx +c
Dang 2: Himsoy =1 (x) = T Tihiic
Dang 3: Ham s6 chira ddu gia trj tuyét d6i va ham sd chira cin thic
Dang 4: Ham s6 lwgng giac

Dang 5: Tim milnl‘ax2 +bx+c‘ +mx+n]
° xeR

va max“ax2 +bx+c’ +mx+n]

xeR
Dang 6: Tim mm[ax2 +bx+c +|mx+nu

va max[ax +bx+c+|mx+n”
x€R

Trong mdi dang ,chung t6i da lya chon dé dua ra mot s6 bai tap co giai mau tir don
gian dén phire tap va mot sb bai tap tu giai.Dic biét ¢ dang 5 va 6 1a nhitng dang bai tp
rat hay vi mic du n6 cong kénh nhung véi viée ing dung tam thirc bac hai ta thay 1oi
giai that gon nhe.

Vi thoi gian va kha nang cong han ché nén chic chin khong thé tranh khoi nhitng
thiéu so6t .Chuing ti rat mong nhan dugc sy dong gop v kién ciia cac ban dé dé tai chung
to1 dugc hoan thién hon.

Chung t6i cung xin bay t6 1ong biét on dén thiy gido Duong Thanh V¥ da huéng
dan ching toi trong qua trinh 1am dé tai nay.



PhinI. MOT SO KIEN THUC TRANG BI

Xét ddu tam thire bac hai c6 dang f(x) = ax® +bx+c (@ #0 )
bat A =b* - 4ac
EEVENIN

Khi A 20 ta dit x,, =

2a
Ta c6 f(x:)=1f(x2)=0 thi x;, x> 1a hai nghi¢m cua tam thirc bac hai ( cling 1a hai nghiém
ctia phuong trinh bac hai ax’ +bx+c =0 )
¢ Dinh ly Viét thuln:
Néu phuong trinh bac hai :ax’+bx+c=0 (a# 0 ) c6 hai nghiém x;,x,

S =x, +x, :é
(gia st x; <x,) thi z
P=x.x,=-—
a
e Meénh dé: [, - x, | _H

* H¢ qua (Dinh ly Viét dao): ’
Néu hai s0 c6 tong 1a S, c6 tich 1a P thi hai s6 do 1a nghiém cua phuong trinh
f(x)=x"- Sx+P =0 (v6i §*- 4P =0)
0 Chuy
Néu P :g <0 x, <0<x, ( hai nghiém trai ddu)

Ta c6 hai truong hop nho:
5= 2<0= fx|>[x
a
5 =250 |x|<[x]
a
P=5<0
Néu 1 ab & x,<x, <0 ( hai nghiém déu 4m )
S =-—-<0
a
P=550
Néu 1 ab © x,>x,>0 ( hainghiém déu duong )
S=-—=>0
a
’ A A . 2 \ A J4 2 — b . A
Tinh chat do thi (P): y = f(x) = ax’ +bx +c 1a mdt parabol c¢6 dinh S =(- 32720

b Cn o L A .
Trong d6 x5 =- 2 1a nghiém kép ctia tam thirc bac hai

b .
(d) x=- > 1a truc d61 xting cua (P)



Bang db thi chiing ta van c6 thé ghi nhé duoc dinh 1y trén va con tim duogc gia tri 16n
nhat va gia tri nhé nhat cua tam thure bac hai nhu sau:

a>0 a<o
A A
A>0 \ / L
A |
S
\ . I > -A/4z/ ! >
X X2 X O| -b2a
A AN >
B S
A
A =0 @)
A
b >
0 S
-A/da -A/da
0 S
A<O
S
-A/da
O -b/2a

max GTNN f(x) = - = GTLN f(x) = - —
4a 4a

min ..__b . __b

Khi x = % Khi x %

I/ DAU CUA TAM THUC BAC HAI




0 Pinh ly thuin
Tam thirc bac hai luén c6 dau cua h¢ so a; véi moi gia tri cua x; va chi loai trur
hai truong hop :
=0

2a

+Néu A>0= af (x)<0; Vxe(x;x,)

+Néu A =0= af

0 Dinh ly dao
Néu ton tai sO thuc @ théa man af(a) <0thi tam thirc bac hai ¢6 hai nghiém

phan bi€t x,,x, va X, <a<x,
0 HE qua
Neéu ton tai hai s6 @ va £ sao cho f(@)f(£) <0, thi tam thirc bac hai c6 hai

nghiém phén biét X va X, va c6 mot nghiém nam ngoai khoang (@.8) (véi @ <p)

0 Cach nho

V61 A>0
X = 00 X X2 +00
| |
f(x)=ax’ +bx+c|cingddua O triiddua 0  cungddua
Vo1 A =0
X - X=Xy =~ i +0o0
2a
|
f(x) =ax’ +bx +c cung dau a 0 cling dau a
V61 A<0
X -0 +00
f(x) =ax* +bx +c cung ddu a

0 So sanh nghiém ciia tam thirc bac hai véi mot sé6 @ cho trude
« TH1: af(O{)<0<:> X <a<x,
Khong can xét ddu A va ludn co A>0
* TH2: A<0 vi¢c so sdnh khong dat ra

A>0
e TH3: {af(@)>0e a<x <x,

E-a>0
2



A>0
e TH4: {af(@)>0e x <x,<a

E-0:<0
2

I/ GIA TRI LON NHAT- GIA TRI NHO NHAT (GTLN va GTNN)

Tim GTLN — GTNN ciia ham s6 bing cich ap dung tam thirc bac hai
Co sO ctia phwong phéap nay 1a su dung su déanh gia ctia ham s6 bang ba cong cu sau
day cua tam thirc bac hai
Thi nhat 1a:
i, f(x) = [u(x)]z +a>a = Fu(x,) =0:f(x,) =a
= min f(x) =/(x,) =a
ii, f(x) = b- [u(x)]" <b = Fu(x,)) =0: f(x,) =b
= max f(x) =f(x) =b
Thir hai 1a: Dé tim GTLN — GTNN ctia ham sé y = f(x) ta thyc hién timg budc nhu
sau
Budc 1: Tim tap xac dinh
Budc 2: Chuyén (1) vé dang
(1) = g =la(y)]x* +[b6(n)]x+c() =0 (0)
Trong () ta xem y nhu 1a mot tham sd, x 13 an s6 va xét cac trudng hop sau:
« THI: a(y) = 0
* TH2: a(y) #0
Pé tim diéu kién cua y dé phuong trinh () ¢6 nghiém trén tap xac dinh
Thir ba 1a: str dung tinh chét dinh tinh, dinh hinh cta tam thirc bac hai d¢ x4c dinh
GTLN — GTNN
Xét ham 6 f(x) = ax’ +bx+c trén doan [a. ]
* Gia sira > 0 ta can xét ba trudng hop

TH1: Hoanh d6 dinh cua parabol xo = - %6 [0!,/3] thi
GTNN ctia ham s6 1a /., =/ (x,) dat duge khi x = xo
GTLN ctia ham 8 13 f, =/ < (@), f(B)]
TH2: Néu xo= - 2= <</ thi GTNN Ia: /i, =/ (@) dat duge khi ¥ =c
GTLN 1a: /o, =/ (8) dat duoc khi x =5
TH3: Néu xo= - 3->#>a thi GTNN 1z S =/ (8) dat duge khi x =5
GTLN 1a: fiw =/ (@) dat dugc khi x =«

* (Gia stira < 0, xét trong tu



[Luu y (e
Ngoai phuong phap danh gia trén day khong loai trir kha néng ap dung bat dang thuc
Cauchy, Schwartz... dé¢ lam giam bt khoi luong tinh toan.



Trén day chung t6i da tom tat lai mot s6 kién thirc co ban va co s& ctia phuong phap sir
dung tam thirc bac hai dé tim GTLN va GTNN cta ham s6. Pé minh hoa cho phuong
phép nay chiing t61 xin dua ra mot s bai bai dién hinh trong phan tiép theo.

Phan IT: MOT SO DANG BAI TAP PIEN HINH

Dang 1: HAM SO y = f(x) = ax’ +bx+c
Bai 1[1]
Cho ham s y = f(x) = 4x* - dax+a’- 2a trén tap D =[-2:0],
Tim a d¢ GTNN cua f(x) bang 2.
Giai:
Vi hé s6 a=4> 0 thi d0 thi ctia ham sd y = f(x) 1a parabol quay bé 16m Ién trén, dinh

S=%:-2q
2

Bay gio ta xét 3 vi tri ctia x, =% so voi doan ['2;0]
a
e THI: '2<§<0

Quan sat do thi ta thay
Fnzl’af(x) :f(xs) =-2a =2

a=-1 .
= =-
-4<a<0<3a
o TH2: x, =J<-2% a<-4

Quan st do thi ta thiy
Elzi.ﬂf(x) =f(-2)=a’ +6a+16 =2

a<-4
= (SX%)
@ +6a+16=0 ¢

e THS3: xg =%>0© a>0

Quan sat dd thi ta thdy
fgiﬁf(ﬂ =/f(0)=a’- 2a =2

a>0 a>0 \/7
= 4 =
02'261+2:0 a:li\/g ©a=1+v3

Vay két hop ba truong hop ta thdy a =- 1;a =1++/3 thoa yéu cau bai toan.
N\ = r 2
Dang 2: HAM SO CO DANG y = f (x) = =X tor+e

ax*+bx+c



Bai 1:[1]
Tim GTLN va GTNN ciia ham s6
4x* +3x +1
Y o D
Giai:
Ta nhén thay 4x’- 3x+1>0, ¥x nén viéc tim GTLN cua y quy vé viéc tim GTNN(M)
thoa
_4xT +3x+1
4 4x% - 3x+1
o 4M-Dx*-3(M+Dx+M-120, Yx (1)
Dit F(x) = 4(M - D)x* - 3(M +D)x+M - 1
+ Khi M =1 thi (1) tré thanh: - 6x* >0 & x <0: khong thoa F(x) =0, Vx
M-1>0 M-1>0
A, <0 = 19(M +1)" - 16(M - 1)* <0

<M, Vx

+ Khi M #1 thi (1) tré thanh: {

{ M >1
I o M =7

-TM?* +50M - 7 <0
Vay GTLN (y) = GTNN (M) =7
Tuong ty viée tim GTNN ciia y ta quy vé viéc tim GTLN ctia m thoa diéu kién
_ 45 +3x +1
4 C4x?- 3x+1
o 4M-Dx*-3(M+Dx+M-1=<0, Yx (2)
Dit G (x) = 4(m- D)x* - 3(m+Dx+m- 1
+ Khi m =1 thi (2) trd thanh: - 6x* <0 < x >0: khéng thoa G(x) <0, Vx
m-1<0 m-1>0
A, <0 {9(m+1)2 - 16(m- 1) <0

zm, Vx

+ Khi m #1 thi (2) tré thanh: {

m<l 1
= ) S m<—
-Tm” +50m- "7 <0 7

1
Vay GTNN (y) = GTLN (m) = -

A 1
Keét ludn: GTLN (y) =7 va GTNN (y) = 5

Bai 2:[2]
Tim GTLN va GTNN cua ham so

y=f =21 (1

x~+1
Gidi
Trén tap xac dinh: D = R cua ham sd taviét () & y(x*+1) =x*- 1
Pitg (x)= (y-Dx’ +y+1=0 (2)
+Khiy= 1 thi (2) trd thanh: y+1=0< y =- I(Vé hr) 3)
+ Khi y #1 thi (2) ¢6 nghiém < A, =-(y- D(y+1) =0
= -1<y=<l (4)
8



Tir (3) va (4) cho ta GTNN f (x) = 1 va khong ton tai GTLN.

Bai 3: [2]
2
Cho ham s6 y = f(x) = % . D, q 1a tham sb. Tim GTNN va GTLN cuia ham sé.
X
Giadi
Yo 1a mot gia tri cia ham s6
2
< Phuong trinh sau ¢6 nghiém y, :%
X

e (¥~ Dx* - px+y,- ¢ =0 () c6 nghiém
e THI: Yo = 1

(0) = -pr=q-1

. |P=0,q=1
Do do6 phuong trinh c6 nghiém b £0

=y, =1 1 1 gia tri ciia ham s6 (0)
e TH2: y, #1
Phuong trinh c6 nghiém < A =p*- 4(y, - D(y, - ¢) =0
© p’- 4y +4qy, +4y, - 49 20
< 4y; - 4g+1)y, +4q- p* <0
bat F(y,) =4y, - 4(g+Dy, +4q- p* <0
Via=4>0vaF(yo) <0 nén khong thé xay ra trudng hop A, <0 nén A, =0
Goi yi, Y2 1a hai nghiém cua phuong trinh F(yo) =0
Khi do F(»y) <0< y, =<y, <y, (00)
Hon nita F(1) = 4- 4(g +1)- 4¢- p* =-p’
<y sl=y,

Tu (0) va (I0) ta suy ra », <y, =¥,

+1+4pi+qg*-2g+1
ngggf(XFyz:q VERTIREY

- 2
, +1-p*+q’ - 2g+1
min £ (x) =y, =2 VTR
x€l 2
Bai4: [1]
Tim gia tri ctia a va b d€ ham so
ax+b , N \ N
y=1f(x)= Zrrrl O GTNN bang 1 va GTLN bang 3
Gidi
, ax +b
Ta ¢ max 5 =3
X +x+1
2ax+b1 <3, Vx
o T, X +x+
ax, +b 3
xo +x, +1



o g(x) =3x>+(3- a)x+3- b =0, Vx
3x, +(3- a)x, +3- b =0
o A, =(3- a)’ - 4.3.(3- b) <0
3x; +(3- a)x, +3- b =0
= A, =a’- 6a-12b- 27 =0

Tuong ty min 2X+b =1
j X +x+1
?X+b >1, Vx
o T, X" +x+l
ax, +b —1
X, +x, +1

. 1h(x) =3’ +(1- a)x+1- b >0, Vx
x; +(1- a)x, +1- b =0
o A, =(1- a)*- 4(1- b) =0
o a’-2a+4b-3=0
a*- 6a+12b- 27 =0

5> nghiém
@’ - 2a+4b-3=0 °OTENE

Theo yéu cdu bai toan cho ta hé {

a=2b-6
=
(2b- 6)* - 2(2b- 6)+4b- 3 =0
a=2b-6
f=4
r(b) =4b” - 24b+45 =0

Ta nhan thay A, =-36<0
Vay khong ton tai a, b dé max f(x) = 3 va min f(x) = 1 véi moi x€R.

Dang 3: HAM SO CHUA DAU GIA TRI TUYET POI
VA HAM SO CHUA CAN THUC
Bai 1:[3] Tim gia tri 16n nhat, gia tri nhé nhét cta ham sé: y = f(x) =, Vxe R
Gidi: Ta di tim gia tri nho nhat ctia ham dic trung y = g(x) = trén R

Goi M(xq, yo) 1a 1 diém thudc do thi (C) ctia ham sd y = g(x), V x€ R
S Y= S YoXo© - YoXo T Yo = 2Xo" + X - 1
e (Yo-2)Xo* - (yo+ DXo+yo+1=0
Xét tam thirc bac 2 F(xo) trong cac truong hop sau:
® THI1: yo-2=0e yp=2.Khido(l) e -3x0+3=0ex0=1
Vay yo = 2 1a mot gia trj ciia ham s y = f(x) tai diém x, = 1
e TH 2: yo # 2: Tam thirc F(x0) c6 nghiém trén R.

=
10



& &2

= =

= f(x) =Max {1,3} =3
Hon nira f(x) > 0, Vx € Rvaf( )=1f(-1)=0. Do do f(x)=0
Bai 2:[3]
Tim gia tri 16n nhat, gia tri nho nhét cua

y =

Gidgi: Tir diéu kién -3 < x < 1 vado ( >+ ( )*=4 ta c6 thé dat
0<t<l

Khidéy= 7
Trudc hét, ta can tim céc gia tri cia y dé phuong trinh

F(t) = (7 - 5y)t* + 2(8y - 6)t + 7y - 9 = 0 c6 nghiém thudc [0, 1]
1)y = khong la gia tri cta biéu thirc vi phuong trinh chi c6 nghiém

t=- & [0, 1]

2)y #

AN =8y -6)-(7Ty-5)(Ty-9)=99y*- 190y +99 >0 Vy

f0)=7y-9

f(1)=18y - 14

a)f(0).f(1)<0e <y <
b) < khongtdntaiy
Vay Maxy= khit=0=x=-8.
Miny= khit=1= x=1.
Bai 3:[4] ’ ,
Tim gié tr1 nho nhat ctia ham s6 sau:
y=1f(x)=x+  trén khoang (0, +o)
Gidi: yo 1a mot gia tri cia ham s y = f(x)
© ptsauyo=x+ (1) c6 nghiém x >0
< (yo-x)*=x*+ cb6nghiém x>0
 yi'-2yx T x*=x"+ cOnghiém x>0
& 2yox*-yo'’x + 1 =0 co nghiém x >0

< Tam thirc bic hai F(x) = 2yex* - yo’x + 1 = 0 ¢6 nghiém x > 0

11



Ta co Ar = yo' - 8yo = yo(yo® - 8)

Viyo=x+ >0, Vx>0nén Ar > 0

<:>yO3-820
@yOZZ
=

= Tam thirc bac 2 F(x) v6 2 nghiém khi y, > 2 va liic d6 2 nghiém déu duong
= f(x)=2taix =
Dang 4: HAM SO LUQNG GIAC
Bai 1:(1]
Tim gia tri l1on nhat, gia tri nho nhét cia ham sb:
y = (3sinx + 4 cosx)(3cosx - 4 sinx) + 1
Gidgi:  y =12 cos’x - 7sinxcosx - 12sin’x + 1
< y=12cos’x - sin2x + 1
yo 12 mot gia tri cia ham s6 < 24c0s2x - 7sin2x + 2 - 2y = 0 ¢6 nghiém x € R
24+ (-7 = 2y - 2)°
e (2y -2)* < 25°
o -25<2y-2<25

Bai 2:[4]
Tim gia tri nho nhat, gia tri 16n nhat ctia ham sé:
y=1(x)= ,xeR
Gidi: Xét ham sb: y = g(x), x € R < phuong trinh sau c¢6 nghiém:
yo(sinx + 2) = sinx + cosx + 1

< phuong trinh: (yo -1)sinx - cosx + 2y, - 1 = 0 ¢6 nghiém
12



< (yo-172+1=Q2yo- 1)
<3y’ -2y0-1< 0
- <y =<1
= gx)=1; gx)=-
= = f(x)=1taix=2km,keZ
Vif(x) >0 VxeRvaf(x)=0«
Bai 3:2]
Tuy theo m, tim gia tri 1on nhat, gia tri nho nhét ciia ham sb sau:
y = f(x) = sin’*x + cos*x + msinxcosx ; Vx, Vm.
Gidgi: Ta cO: y = f(x) = (sin’x + cos’x)” - 2sin’xcos’x + msinxcosx
e y=f(x) =- sin®2x + sin2x + 1
biat: sin2x =t = |t| <1
Yéu cau bai toan bay gio quy vé viée tim gid tri 16n nhat, gia tri nho nhat cia ham s
sau:

g)y=- 2+ t+1;VY|t]| <1, Vm.
glt')=-t+

Xét 3 truong hop:
e THI: <-lem<-2

t -00 -1 1 +00

M) + 0 - -
g(t)

—

=

e "TH2:-1< <1 & -2<m<2

13



g’(t) + 0 -
g(t)
N\

e TH3: =2=>m[=4

t -00 -1 1 +00

= ; Vm € [2, tw0)
Dang 5: TIM

VA max { ax? +bx +c

x€R

+mx +n}

PHUONG PHAP :
Xét ham s £ = {lax® + bx + cl+ mx + n} a0 R vai mn€ RvaaeR\{0]

Goi : g(x)= 3%~ T 5X+ €13 da thic co so co:
A= b* —4dac

{ri,xz (x, < x,) ld hainghiémnéu xayv ra

Trudce hét,dé don gian ta giai quyét bai toan thi nhat : tim min

{lax* + bx + c| + mx + n} qua hai truong hop:

o THI: o= 7 T hac = N
fix)= ax*+ (b+m)x+c+mnnéuf|=o
= () = —ax* + (m—b)x —c +n: néu aNs o

14
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Pay 1a bai toan tim thudng ,ta c6 ngay két qua :

miél f(x) =f, [ _m+b (tung Aodiaah S)
=
min f(x) =f, [mz—b] (tung fiodash S)
X a
ys S
Xs
e TH2: 207 7 = HAC 4 s xét bai toan vei % = O

(khi % = 9 1ap luan twong tw)

fE=ax*+b+mx+c+mrdix =x;, VX = x,
= (o) f (X)=—ax*+(m—Db)x —c+nmvdix, < x < x,

Cx=x, VX = X, , .
Khi: ¥ = %1 VX Z X2 5 x¢t ba kha nang cho

A A

fi (x) nhu sau :

fogf“ A \ ------- A/

v

]
A,
fl-l"
3
o
—
Pt
I

L Xs X1 X2 i
1. b+m
A 5

:.%?f(x) =l ‘ {fl (x); |2

o1

D, = (—o0; %] U [x4; +20)

= minf(x) =

b+m
, {mxl + n;mx, + n; f(— )}
xeD, min

2a

@)
Khi: ¥1 =X < %2 xét kha nang cho 2 (®) nhwrsau :

4

1~1 (X1

fi(xy) |7 fi(x1)

fz(X/ f(x2)

v

\ 4
=
L

=

P
>
N

A

/ ___________ \

v



= min f(x) =pin Ui %) 2 (205 (45 Dy = [x55%,]

x€D,

=minf(x) =
x€D,

mintmx; + n;mx; + n} (1)

Két hop (I) va (II) cho ta trong moi trudong hop :
min f(x) —min { rxrégll f(x) ’ m1121 f(x) !

BAI TAP :

Bai 1:[4] ’ , ,
V&1 nhitng gia tri nao cua tham s6 m thi gia tri nho nhat cua ham so :

y= [x* = 5x+4|+mX 151 hon 19

Gidi:

Pé y rang : f(x) x*=bx+4_jeolr=4=7f(x)=4m
fi(x)=x*—5x+4+mx;véix=1Vx=4
Taviét: fx)= | 20 =—x*+5x—4d+muvsil <x <4

X)) =x"+(m—-b)x+4véix=1Vx=4
= f(x) = LX) =—x*+(GB+mx—4viil<x <4

Ap dung phuong phép trén (ag =1=>0).taco:

:min {m; 4m; f; (E;m)} .

m>1
i4m =1

(m—5)°
4

e
+4 =1

m=1
= m}lf-ﬁl- =

5-2J3<m<5+2¢3 l<m<° *+2V3 (ycbt)

Bai 2: [3]
Tim céac gié tri ctia tham s6 a dé cho gia tri 1én nhat cua ham so :
16



y = dax+ [4x —3 — x7| : 16n hon 2.

Giai :

fix) = x? +4(a—1)x+3;5ix=1Vx =3
Ta viét : f(x) = ) =—x"+4(a+1)x—3:wvéil=x =4

= _min{fi(1); £3);f;[-2@-1D]}> 2

43 > 2
12a>2 c%{i&i%
o l@-prel 7

(1)

Nhung a nén chon trong (1) ; a=11as6 nguyén thoa ycbt
Bai 3: [4] , v ,
Tim nhitng gia tri cia tham s6 m dé ham so
y= = —5x + 4|

Gidgi: ‘
Yéu cau bai toan tuong duong viéc quy ve tim sao cho

fy= =54 >0 %% (1)
x?—5x+4 khi x€ (—oo;1]U[ 4 +0)

—(x? —5x+4) khi x € (1;4)

c6 gia tri 16n nhat bang 1

x? —5x+4|= [
Taco : g(x)=

WA = 4+ (m-=5)x+3=0 vdi(—=;1]u[4;+x)
nén L) =x*—4(m+5)x+5; vdi l<x<4
Ta xét hai truong hop:
* THI1: xac dinh m de:
fix)=x2+(mM—-5)x+3>0 vdi(—oo;1]U[4;+)
Ar <0
= * :
[l <X, =X, <4 (vél x,,x, Ahainghiemcia fi(x)= 0

17



(m—5)* —4.13<0
(m—5)2 —4.13=0
fi(4)=44+(m—5)4+3=0
i(l)=1+(m—-5)+3=0

! 5§ 5-—-m
=, — =
2

<

523 <m<5+2V3
5—2V3=mvm=5+23

}1
m J—
4

—3<5<3

= [5- 24V3<m <5+ _2«,,-'_3
l<sm=5+2v3

=1l<m<5+2V3

.+ TH2: Xéc dinhm ¢é - 2 () =x" —4(m+5)x+ 5, véi
=, =1<4=x, (voi  Far¥e [ahainghiéemcia f(x) = {])
{:{ f;(l)ﬂi{]{:{—-erlz{]{:mE%{:_ -1

i@=0 l-4m+1=0 |ms< m=

TH1 " TH2 :chota: 1= M <2 2V3

Dang 6: TIM min{aX2 +bx+c+|mx+n|}
x€R

VA max{ax2 +bx +c+|mx +n|}
x€ER

PHUONG PHAP:
Cling nhu & dang trudce ,O day trinh bay phuong phap tim :

miﬁ{ax2+bx+c+|mx+n|} voi 74 = 0ya m>0 (*)
XE

Céc truong hop khac véi (*) cling 1ap luan twong tu
Pé v ring khi dit : fix) =% Thr+c+ imx +n|

= f(x) = ax* +bx+c 1)

18
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n
Dau bang ding thuc xay ra khi: x = = f(
i) =ax*+(b+mx+c+mnéu x;, = —n/m
x; . 1/m
(Cl ,'(Cz
5

Ta xét : flx) = fD=12(0) = ax® + (b —m)x + c —mnéu x,
A

Qua cac truong hop sau:
n _ (b+m) 5
— = < m~ + bm = 2na
{‘B 1 2a
minf(x) =f, | - 2X M
Thi: 4 xR 2a
m’ +bm <2na
n_  (b—m) )
®——= ————— = m?+ bm = 2na
m 2a
(C2) )

»
»

v

S—q---

S

_b- m]
2a

min f(x) =f,

x€R

Thi :
m’ +bm >2na
(b—m)

—(b+m) noo
2a

(—B 2a < M

& m’— bm < 2na< m® + bm

19



2
minf(x)zg-b—n+c
Thi: y xR m m

2 2
m- +bm >2na >-m” +bm

: l}g{lf(x): min{f(—%); f(—EZijj f(_]-"+m)}

2a

Vay
BAI TAP:

Bail: [4]

Tim m dé véi moi x ,ta co: fl)=x"=2mx pHlx—m|+2>0
Giadi:

Xét - flx)=x—2mx +2|.x; —m|+2= f(m) =2—m*

ix)=x*-2m—-1Dx—-2(m—1);néux = m

=y =d0_|LE=x*-20m+ Dx+2(m+1)néu x= m

Goi 522 13 dinh cita Parabol Py = A5 Ry =LK e

_ filxs,)=fitm—1)=1-m?
2(x5,)=fim+1) =1-m?
Pé y ring  Xs, =m—-l<m<m+1=xg

miny & min{2 —m*1-m?} > 0

xeR

= 2—'m2 =0 —\."IIZ << M << \."IE (ycbt)

Bai 2: [3]
Tim gia tri ctia tham s sao cho GTNN ctia ham s6 = 2.Biét rang :
y = f(x) _|x? = 2x+ 1|+ 2]x—m|
Gidi:
Pé y rang : y = f(x)z('}c —D7+2lx—ml
= = = (x —1)% 42 . o
y = f(x) (dang thirc x4y ra khi x=m)

Goi 152 1a dinh ctia céc Parabol : Py = G (R) vy =L Nhysau:

20



)= x*+1-2m; néux = m
v =x)lf(x) = x*—4x+1+2m inéeu x = m

_ {fl(xsi) —fi(0)=1-2m (x = m)
fi(xs,)=f(@)=2m-3  (x=m)
pé minf(x) <2, xét:
e THI: m= U=
B {rggglf(X) =£(0) =1- 2m <2

m <0

{minf(x) =f(2) =2m- 3 <2
= x€R

m >2

m=>5/2 o
<:~{ =2 =2=m<=5/2
oTH3: X5 = 0<m=2=xg

minf(x) =f(m) =(m- 1)> <2
= xeER

O<m <2
1‘:»{1_1“"'22'”12 1+1'*:I2{=>{] < m < 2

D<m<=?2

Két hop ca ba truong hop ta duge:  -12=M = 5/2 (ycbt)
Bai 3: [2]

Tim cac gia tri ctia tham sd m sao cho: x>+ (m + 1)* + 2‘X -m+ 1’ <3 (1)
Giadi:
Xét tam thirc bac hai dac trung cho (1), ta ¢o:
f(x) = x>+ (m+ 1)’ + 2|x - m+1|
Suy ra f(x) > x?+ (m + 1)? ( ddu dang thirc xay ra khi x =m — 1)
Suy ra f(x) = (m—1)*+ (m+ 1)*=2(m*+ 1)
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Xét: f £ (X) =3 + 2x+ M + 3 neé x =m-1
¢t: =
(x) f,(x)=x*- 2x+m’+4m-1 neéx <m-1

Goi Sy, S, lé cac dinh cua Parabol (P,): y = fi(x); (P2): y = £2(x)
fl(XSl) =f,(-1) =7 +2

f(xg,) =F,(1) = + 4m- 2

2

= <

Ta xét 3 trudong hop I’IeiRnf(X) <3 nhu sau:

*THI:m-1=<-1=%X5 © m =<0

Suy ra MNf(x) <3 m<0  _ |m=0
= nr +2<3 -1<mc<1
< -1=m=<0
QTHzm—121=stc>m22
Suy ra minf(x) <3 m222 o m=2
= m"+4m- 2<3 -5<m<l1
S meo
eTH3:-1<m-1<1 © 0<m<?2
: O<m<?2
S minf(x) <3 o
uy ra T o2+ <3
< O<m§£
Baid4: [1]
Tim céc gi tri cua tham sb dé: 2‘)(- rd_ (x- 2)? <3, vx
HD:

Ban c6 thé giai bai ndy bang cach 1am twong ty nhu nhitng bai trén.

IMOT SO BAI TAP THAM KHAO
1/ Tim GTLN VA GTNN cua cac ham sb sau:

_ 3x+l
& T 3t
b _x2+3x+1
CO x> +1

C. y =cos'x +sin* x +acosxsin x
2/ Gia st x, y lién h¢ v61 nhau bang hé thire
(X*- Y+’ +4x°y* - x*- y* =0
Hay tim GTLN va GTNN cua biéu thirc S = x> + y?
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3/ Giai va bién ludn nghiém ctia bat phuong trinh theo tham s6 a nhu sau
a. ’xz - 3x+2|<a

b. 2|x- a‘- (x-2)* <3, Vx

CAC TAI LIEU THAM KHAO

[1] 15 PHUONG PHAP CHUYEN PE TAM THU'C BAC HAI VA CAC UNG
DUNG PAC SAC
NGUYEN BUC BONG NGUYEN VAN VINH
[2] TAM THUC BAC HAI - UNG DUNG
LE HONG BUC )
[3] BAO TOAN HQC VA TUOI TRE
[4] TRANG WED: BOXMATH.VN
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