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Chuyén dé chimg minh bt ding thitc mot bién

LOI GIOI THIEU

Bit diing thite mot bién tuy khong phdi la mot phin todn khé nhu bt ding thitc mt bién va hai bién
nhung tuy nhién ddy cing la mot phan todn khd hay va quan trong déi véi hoc sinh. Ta thuong bt
gdp nhitng bai bat ding thitc mot bién nay khi dang gidi phieong trinh, hé phuong trinh v6 1y ma can
chitng minh phin con lai vé nghiém. Hay la mot bai bat ding thitc 3 bién ta da dua vé mot bat ding
thitc 1 bién ma con loay hoay chuea biét xir 1y thé nao? Vi thé nén trong bai viét nay toi sé gitip cic ban
gidi quyét dugc mot phan nao nhitng cdu héi dé! Bén canh dé ciing v6i sy pht trién ciia cong cu la
mdy tinh dién tir trong sing tao cdc phuong phdp gidi todn, toi ciing sé gidi thigu cho ban doc mot s6
cdc cdch gidi todn bang mdy tinh CASIO hay VINACAL, nhung tuy nhién chi la nhitng dinh huéng
co bdn thoi tranh gdy lam dung cong cu nay qud sé lam mat di nhitg vé dep cua bai todn, chiing ta
khong hoc cdch bam mdy ma, ma chiing ta hoc dé sing tao cdch bam mdy va cich tu duy can thiét cho
mot bai todn. Trong bai viét nho nay toi cing dd suu tam duoc kha khd nhiing cich chirng minh hay
tir nguon tai nguyén Internet va cdc anh chi trén cic dién dan todn, dong thoi ciing tham khdo cdch
lam ciia mot s6 thdy co, nhitng cudn sdch tham khdo hay. Ma tiéu biéu la:

1. Anh Bui Thé Viét — Sinh vién dai hoc FPT

Facbook: https.//www.facebook.com/viet.alexander.7

2. Anh Lam Hitu Minh - Sinh vién dai hoc bach khoa Ha Noi.

Facebook: https.//www.facebook.com/lamhuuminh.KSTN.K60.HUST

3. Thay La Duy Tién - Gido vién truong THPT Binh Minh.

Facebook: https.//www.facebook.com/tien.la.7161
Bai viét tuy da duoc minh chinh sita khd nhiéu nhiung khong thé tranh khoi nhing thiéu xot dugc, moi
nguoi co dong gop gi thi qui qua minh qua dia chi:
NGUYEN MINH TUAN
Facebook: https.//www.facebook.com/minhtuanblog

e Fanpage:
» Tap chi Olympic: https.//www.facebook.com/tapchiolympic.vn/
» Blog todn hoc - Kinh nghiém hoc todn: https://www.facebook.com/D XH.Mathematical/
e Email: tuangenk@gmail.com
o Blog: httpsy//kinhnghiemhoctoan.wordpress.com/
Cudi cing xin cam on moi nguoi da bo thoi gian theo doi bai viét cila minh!
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Chuyén dé chimg minh bt ding thitc mot bién

PHAN 1. CAC BAI TOAN BAT DANG THUC 1 BIEN
Trong phin niy t6i sé gidi thi¢u tdi cdc ban mot s6 cich chitng minh bat ding thitc 1 bién cd bing tay
khong vdi két hop véi mot chiit CASIO, trong d6 c6 mot s6 bai todn khd la phitc tap c6 thé sé khong
gitip ich dugc nhiéu cho lam, nhung t6i van dua vio dé moi nguoi cung tham khdo cdch lam va sing
tao thém mot so cdch gidi hay khic!
I. CAC BAITOAN.
Bai 1: Gidi phuong trinh: x* +8x—16—(x—3)v/3x+1+(2-x)v7x+2 =0

3
Bai 2: Giai phuong trinh: (\/xz +x+1) +(37 +1)VX* +x+6 =2x" +2x* = 9x+2
Bai 3: Giai phuong trinh: x° +7x* +12x° +x*> =3x—6—-126-5x =0
(X I)W_ 20x+/x+1 20x+1

+
5x=1+2 J9-5x+2
5x% —5x+10 2X+6

IX+7+3 _4x+2+2

Bai 4: Chtmg minh rang: f(x)= +1>0Vxe {L‘%}

Bai 5: Chimg minh rang: f(x)=x"+5- >0Vx € [-2;+)
Bai 6: Chtmg minh rang;

f(x)=2\/?_>+

x—1

(21 mwﬁx 1j>ovxe{5"1}

Bai 7: Chting minh rdng: x* —2x* +3x% +6x+7 —(x—2)v2x+5 —(x +1)V4x +2 >0Vx2—%

x+1 2x+1

*\/X -3+1 \/X +5+3

Bai 9: Chtmg minh rang; f(x):«fx +1 X +3x+1-V2x+10 v6 nghiém.

Bai 8: Chiing minh rang f -2>0Vxe [\/5, +oo)

Bai 10: Chting minh rang; f(x)=J ;(:11+1_\/ j_§+3+§—%>OVxe[ﬁ;+w>
X X

Bai 11: Chting minh rang: f(x x+1 -1 D OVxe[\/E'+oo)
«/x 12 241 7 '

Bai 12: Chting minh rang: f(x)= A1) + 3(x-2) —X—2>0VXE|:£;éj|
243 I +4+8 5 25
x* -1 2x-1
a/8x+5+x+2+«/6x+2+x+1
Bai 14: Giai phuong trinh: 9x* —32x* +5+18y4-3x =0
1 x> -1
2x+3 x+4 P —2x+5-1

Bai 13: Chtng minh rdng;: f(x)= +3>0Vxe |:—%,'+00j

Bai 15: Giai phuong trinh:

Bai 16: Chting minh rang;
f(x)=xy/x+2 43Xt 3¢ x4+ 1 —\/(3x6 +3x° +3x* +3x7 +x+2)(x2 +3) <0vx>1

Ix+1 4(x2+x+1)(1)
Bai 17: Giai hé phuong trinh: { 'y - y>+3

x> (By—11) =2—J(xy —x+2)x(2)
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Chuyén dé chimg minh bt ding thitc mot bién

3x+1 6
32 —2x+3+2 3x+1+2

Bai 18: Chimg minh ring;: f(x)=x"—x+4- >0Vx e {—%;JrOOJ

Bai 29: Chting minh rang;
2(x*—x-1 4(x* +x+1
N O I et
U =x2 144 =x+2 X 42053 +4 + X% +2x+2
Bai 20: Gii phuong trinh: = —5x* —2x° +2x* —4x—8+(x* +1)yx* —x+2 =0
Bai 21: Gii phuong trinh: 1+xy/x? +1 > /x> —x+1(1+4\/x2 —x+2)

—x*+2x<0Vx>0

3
a’+b’ +c2j

Bai 22: Cho 3 56 a,b,c >0. Chtmg minh rdng; 3(a3 +b®+ c3)+ 2abc > 11\/[ 3
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Chuyén dé chimg minh bt ding thitc mot bién

II. HUONG DAN GIAL

Bai 1: Gidi phuong trinh: x* +8x-16—(x—3)V3x+1+(2-x)V7x+2 =0
Nguyén Minh Tudn

Giai
e Bainay co6 rat nhiéu cach gidi khac nhau nhung ta ct lién hop r6i chting minh vo

nghiém xem sao.

x? +8x-16—(x—3)\3x+1+(2-x)7x+2 =0
& (x+4)(x=1)=(x=3)(VBx+1-2)+(2-x)(V7x+2-3) =0
7(2-

o (x+4)(x-1)- 22 )g Y, 722001

B3x+1+2 J7x+2+3

e Taco:

x=1
<~ f(x)=x+4- 3(x-3) + 7(2-x) -
PB3x+1+2 J7x+2+3

e Nhiém vy la chtng minh f(x)>0vx > —%.
—3(x-3)<0
e V6ix>23=:2-x<0 . Khi d6 cé:
M+2>5
3(x=3) _7(2-x) _ (2x+29)V7x+2-29x+157
5 J7x+2+3 S(WH’))

f(x)>x+4-

1. Veéi xgng(x)>0.
29

o157 28x’ — 21x* +15225x — 22967 157
2. Voi x>——thi f(x)= >0VXx > ——
29 5(N7x+2 +3)((2x+29)V7x+2 +29x—157) 29
Vei [22} o Khi d6 ta c¢
L o1 Xe|——, a CoO: . 1 a0 ta Co:
7 J7x+2+3<7

£(x)>6- 3(x=3) _ 6VBx+1+12-3(x=3) _63x+1+21-3x
x+1+2 PBx+1+2 PBx+1+2
3(x-3)20
e Vo6ixe[2;3],tact: <2-x<0 . Khi d6 tuong tu nhu trén ta co:

V7x+2+3>7
£(x)>6- 3(x=3) _ 6VBx+1+12-3(x-3) _63x+1+21-3x
V3x+1+2 3x+1+2 3x+1+2
e Vay bai toan da dugc giai quyét hoan toan!.
Nhan xét
e Ngoai cach nhu trén ta van c6 thé tinh y nhém nhu sau:

>0

>0
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Chuyén dé chimg minh bt ding thitc mot bién
3(x—3) .\ 7(2-x) 1., 7(2-x) Ao, 3(x-3)
Bx+1+2 7x+2+3 2 7x+2+3 2 Bx+1+2
_xx/7x+2—4x+14+(x+8)»\/3x+1—x+25
2(\7x+2+3) 2(\Bx+1+2)

e Khi d6 thich dung dao ham hay dung bat phuong trinh phu thi tuy, toi sé dung dao

f(x)=x+4-

ham.
f(x)=xN7x+2-4x+14
Dat .
g(x)=(x+8)V3x+1-x+25
0 —8J7x+2+21x+4 0 xo 280+ /275968 f

27x+2 882

(_)j( +) khi qua 280 +882275968 nén dat cuc tiéu tai 280 +882275968

280+ /275968

:f(x)zf( ]z12,99>0
882

- Chung minh tuong tu ta cling suy ra g(x)>0.

- Taco: f'(x)= (x) doi dau tux

e Vay bai toan da duoc giai quyét!

3
Bai 2: Giai phuong trinh: (x/xz +x+1) +(x2 +1)x/x2 +X+6 =257 +2x" —9x +2

Doan Chi Diing

Giai
e Taco:

(x/xz +x+1)3 +(x2 +1)x/x2 +X46 =2x7+2x* —9x+2
& (3 +x+ 1)V x+1=2)+( + 1) +x+6 -3 (2x=5)(x* +x-3) =0

2 2
<:>(x2+x—3){ X x+l + x +1 —2x+5}:0

VX +x+1+2 X +x+6+3

2 2
e Patf(x)=—2XFHl X Hl s
OE4x+14+2 2 +x+6+3
2
%1 ZX+a
e Chd § ring; x+2x+1+2
X +1 >x+b
P +x+6+3
. x* +x+1 3
a=lim = ~x=—3
e Khi d6 dung lim ta tim dugc X +2X tl+2
. x"+1 7
b=1lim -X=—=
v x4 X+6+3 2

e Tacé:
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Chuyén dé chimg minh bt ding thitc mot bién

Caxal 3 2(x2+x+1)+(3—2x)x/x2+x+1 32 +x+1

1. —X+—=>

>0

>
X +x+1+2 2 2(\fx2+x+1+2) 2(\/x2+x+1+2)

N 7 2(x2+1)+(7—2x)x/x2+1 7% +1

2. —X4+=>

BE+x+6+3 2 2(\/x2+x+6+3) >2(\/x2+x+6+3)

e Vay bai toan da duoc giai quyét!

>0

Bai 3: Giai phuong trinh: x° +7x* +12x° + x> —=3x—6-126—5x =0

Nguyén Minh Tuin

Giai
e Taco:
X +7x* +12x° + x> =3x—6-126-5x =0
& (x=1)(x* +8x° +20x” +21x+18) ~12 (V6 ~5x -1} =0
x=1

= 60

J6-bx+1

f(x)=(x+3)(x3+5x2+5x+6)+

o D&y thdy:

1. V6i xe(—0;x, U { g}:f(x)>0.Vc’yi x, théa man x,’ +5x,> +5x, +6 =0

2. Vbi xe ] ta co:

€[xo;
- () > g/(x)= =
Jo—5x+1 246 -5x(V6-5x +1)

2
- Khi de: f(x)>(x2+4x+1)2+2(x+1z3j 50

e Vay bai toan da dugc giai quyét!

7>0=8(x)2g(x)>9

Bai 4: Chtitng minh rfmg:
f(x):4(x—1) ] 20x+/x+1 20\/x+
NBx—1+2 ,\/9 5x +2

>0Vxe {1

:

Giai
e DPEé y thay:

1. Do xe[l;g} nén O Bx+2 <4 2VX+1 o T
5 J9—5x +2

2. Khi d6 £(x)>g(x)=4(x—1)Jx+ —jg:((__ “’f: +5x+1+1

(x—1)(1—2J5x—1) T +(VBx-1 +2)
(Vax—1+2)

4. Neén f(x )>0Vxe[ 2}(dpcm) Xong!

3. Laico: g(x)= >0Vxe{1;

q
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Chuyén dé chimg minh bt ding thitc mot bién

Huong dan
Bai nay nhin hinh thic kha khing b, trong c6 vé 6i rdm nhung khé la don gian.
1. DPau tién ta thdy c6 qua nhiéu cdn trong bai, diéu nay lam ta ndy ra y tudng danh
gia b6t 1 can di dé dua vé dang don gidn hon.
2. Hai la bai nay la mot bai khong duoc chat cho 14m vacéc biéu thic trong can & bac
nhatnén ndy ra y tuéng danh gia véi 1 hng s6 nao do.
3. Ba la thdy trong bai c6 2 phan thtic nén sé tht danh gia mot em xem sao, toi sé

204x+1

Dé thdy v9-5x+2<4=————>5x+1. Ltic nay bai toan chi con 2 cin. Dung

\V9-5x +2

MODE|7| nhan thay f(x)>1. Diéu nay chdng khac nao cho ta biét phuong trinh:

chon céai tha 2.

4(x-1)vx+1 —M+5«/x+1 =0 c6 nghiém kép. Ma may mén thay ta lai rat

JBx—1+2

duoc Vx+1 ra, luc nay chi 1a gidi phuong trinh 1 cdn c6 nghiém kép x = % (tur tim nhé)

va 1 nghiém x=1(khéng quan tdm) qua dé dang, st dung lién hgp nguoc hodc chia
cdn cho nhanh la sé ra!

(x=1)(1-24Bx—1) Jx+1 o

Ta duoc: 4(x—1)\/x+ _20ax+1 ‘X+1+5\/x+1= .
Vox=1+2 (VBx—1+2)

Vay bai toan da duoc giai quyét!

Bai 5: Chting minh rang;

5%x* —5x+10  2x+6

NX+7 43 - X+2+2

f(x)=x>+5-

>0Vx € [-2;+)

Giai
Huodng lam van nhu bai trudc, ta sé danh gia 2 cai mau duge: Vx+7 +3> J5+3>5

va fx+2+222.
2_
Khi do: f(X)>g(x):x2+5_5X gx+10_2xz+6:

Nén f(x)>g(x)=0Vx e[-2;+0) (dpcm). Xong!

0

Huoéng dan
Bai nay khong c6 cai gi dé noi hét, trong cin chtra da thac bac nhat nén ta sé danh gia
v6i 1 hing s6 nao d6 va la xong!
Ngoai ra néu thich DAC thi ct viéc dung thtr nhé! Ngoai cdch nay ra con c6 mot cach
khac.

5(x —x+2) 2(x+3)
Taco: =|x?-x+2-— T 4| x4+3-2_"/
aco: £(x) [ x \/><+_7+3J ( muJ

=(x* —x+2)(1—ﬁj+(x+3)(1-ﬁj>0Vxe{1;§}

bén day dua vao diéu kién tu giai thich nhé!
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Chuyén dé chimg minh bt ding thitc mot bién

Bai 6: Chitng minh rang;

f(x)=2\/?_>+ X_12 — X 1 >0‘v’xe{1;1}
\/1—x+«/§(3—)2(j \/2x—1+\/§("3‘ J 2
Giai
e Nhan thay
1. g(x)=+1-x +«/§(%—§j nghich bién trén [%;1} nén g(x)Zg(l):g
2 1 1)_3
' 2

v(x)=v2x-1+ ﬁ(%j déng bién trén {

Khi d6 f(x)>X—J§1—%+2ﬁ:O

6 6
Vay ta c6 diéu phai ching minh.

;1} nén V(x)Zv(E):?

Huong dan
Bai nay khong c6 gi phai ban ca. Do dudi mau dang c6 cin chtta da thtc bac nhat nén
ta s& danh gia timg cin véi mot hang s, néu khong danh gia duoc nhu vay thi ding
DAC khong c6 gi kho ca.
O trén toi trinh bay hoi tit, ddng 1& phai c6 phan ching minh dao ham mang 1 d&u
nita, nhung thoi thoi gian ¢6 han mong thong cam .

Bai 7: Chttng minh rf“mg:

x* = 2x% +3x2 +6x+7—(x—2)»\/2x+5—(x+1)\/4x+2 >0Vx2—%

Giai

\N2x+5 £1x+2

Véi x> 2 tac6 2 bd dé sau (tg chtmg minh nhé): Khi do ta co:

Nax+2 <%x+§

2 2
f(x)>x*=2x° —%X2+%X+9,9=(X2 _X_gj +1(x+éj 227 0

2" "5) " 50
2x+5>2
Vi x e {—1;2j ta co: . Khi do:

2 Jax+2 <4

f(x)>x*=2x> +3x* +7 =x" (x—l)2 +2x*+7>0
Vay bai toan da duoc giai quyét!
Nhan xét.

O trén t6i c6 néu 1én 2 bé dé ma nhiéu ngudi doc sé ching hiéu dugc kiém dau ra. Sau
day toi xin trinh bay cac buéc lam.
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Chuyén dé chimg minh bt ding thitc mot bién

1. D@ kiém tra thdy f(x)>0 nén no s& co gia tri nho nhat, viéc cda ta 1a im dugc khi x
bdng bao nhiéu thi dat cyc tiéu. RS rang nghiém cua phuong trinh f'(x)=0 chinh la
gia tri cAn tim do d6 ta s€ giai phuong trinh f'(x)=0, ta dugc:

3x+3  6x+4

f'(x)=4x> —6x>+6X+6— -
() J2x+5  J4x+2

=0 e x=x, =-0,3100436394

2. Viéc lam ti€p theo la tim nhan t& chta nghiém x =x,, ta sé dung phim dil] . Nhan
X

a:—i(«/2x+5)

ta c6 dang 2x+5+ax+b. Véi dx

b=—‘f2x0+5—a

mot s6 gan no6 va phai dep va thay vao phuong trinh dau phai théa man. Véi li do d6

x=, . Do két qua 1é nén ta sé tim

a3 9 8
chon é . Tuong tu cho cdn con lai ta dugc nhan ta V4x+2 < 1 X + =
b=_2
4
1 9
2x+5 < =x+=
3. Déy thay 2 , ma f(x)>0nén can chia lam 2 truong hop moi danh gia

Vax+2 <%x+%

duoc . Bén d6 chi viéc danh gia phuong trinh bac 4 1a xong!.

Bai 8: Chting minh ring: f(x)= x+1 2xt1 —2>0Vxe[ﬁ;+oo)
BE-3+1 2+5+3
Giai
2
e Taco: x2—3—éx+§: —28x” +144x 189 <O‘v’xe[\/§;+oo)
372 (%6Jx2—3+8x—3)
e Khi dé:
£(x) x+1 2x+1 2_(12—10x)x/x2+5+16x2—28x+33

> + -2=
§X_§+1 Vx2+5+3 (8x—3)(x/x2+5+3)

. Dé’}’fthﬁ{y:
1. (12—10x)«/x2+5 +16x> —28x+33

2
:(Zx/x2 +5—§x—1j +164x* +5 +%x2—33x+12

23 23(  66) 222
2. 160X +5+22x2—33x+12> 22 x—2 | +Z2250v
X R 4 (X 23) 3

3. Vay f(x)>0
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Chuyén dé chimg minh bt ding thitc mot bién

Huong dan
e DAu tién ta sé tim diém roi ctia bai toan chinh 1a nghiém cta dao ham. Ta c6:

£1(x)= Vx* =3 -x-3 N 6% +5 —x+10
NS —3(\/x2—3+1)2 \/x2+5(\/x2 +5+3)

> =0 x=A=2,677764402

2 P R LR TN < 2 2 d ~ A v N 2
e Tim 2 nhan t& chta diém roi bang cach st dung phim d—D . Ta sé dua vé 1 cdn va s
X

dung nhan tir lién quan t6i \Vx* —3 vi diéu kién gin chit véi con can nay. Nhan ti c6
dang nhu giai phuong trinh vo ty 1av/x> -3 +ax+b.

~——|Jf
+ Ta co ) dx(m)x—A.Apdungvé\obe‘litac() aZ—E(JX2—3)

bz—(\/f(_x)+ax) dx

s d z 4 A ’ 4 N g A N A ~ N N
Von di c6 thé lay em -3 la vi ta dang can mot s6 dep dé tién bién doi va day ciing la bai

toan chit nhung khong phai chit xit c6 do f(A)=0,188421028. Ngoai néu thich lam chit

nita ta c6 thé 1ay la a:i3;a:_—59
10 4

vay chtr con bai nay thi khong can, chi vay la da!

... D61 vo6i bai chdt hon nita thi ta can phai lam nhu

+ Co tiép b=—(«/f(x)+ax)=1.528191379z%. Lac nay nhan thdy la vx*-3 <§x—%

dung chiéu ta can do bai toan cdn chting minh 16n hon 0 va t dang 16n hon 0. Néu nhan
tr chua dang nhu ta cin thi ta can phai lam tron hé s6 ty do 1am sao cho dung chiéu dau
ching ta can.

e DPén day méi chi di qua % ching duong, con moét phan nita la ching minh phan sau

chtta mot cén 16n hon 0 bang SOS.
e Tim diém roi ctia biéu thic g(x)=(12-10x)vx* +5 +16x> —28x+33. Ta co:

g'(x) = (32x—28)/x* +5 —20x* +12x—50 ~
x* +5

=0 x=x,=1,961407277
2
e Nhan thdy ta can tim nhan tt c6 dang (x}xz +5 +ax+b) =2ax\x* +5 +...Dang trudc

2
dang c6 —10xyx*+5 nén tim a thda man khi ta 1y g(x)— (\/x2 +5+ax+ b) phai triét
titu duoc —10x. Véi li do trén ta sé chon a=-5=b~= 3—54 . Tt @6 c6 nhan ta la
= 34 Y e .. A
Vx* +5-5x+ = Nhung tuy nhién nhan t&r chua thoa man do thay vao bi am va ta

ning hé s6 trudc cin lén 2. V6i cich lam tuong tu ta c6 nhan ta sé la

2
[2\/x2 +5 —gx —1) . Dén day khong con gi phai ban nhé!
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Chuyén dé chimg minh bt ding thitc mot bién

Bai 9: Chitng minh ring: f(x)= Yt 41 -2 +3x+1-2x+10 vo nghiém.

Bui Thé Vigt

Giai
3-5

Dung Casio nhan thdy f(x)>0Vxe {—5; 5 } va f(x)<0vxe {

_3_\/3}

2

_3;J§;+oo}.

Truong hop 1: Xét x e {—5 ;

1. Déy thay:

Ixt+1 +x>@+x:OVxe[—5;_3;\/§}

2
—*fX2+3X+1—§X—Z: _5(X+3) 3 7 ZOVXE|:—5,ﬂ:|
2 2 4(—x/x2+3x+1+2x+2j 2

‘V2X+10+%X+%=%(m—2)2 ZOVX{_& ‘3‘\/1

2

2. Do d6 f(x)>—x+%x+———x—z=0

_3;\/5,400}

Truong hop 2: x e {

. 2
1. Déythay {x'+1-x>+1= 2x <0

({‘/x4+1 +\/x2+1)(\/x4+1 +x2+1)

2. Khidé:

_ _ _ 2
f(x) <X +1 =X +3x+1-2x+10 = Ox —10-2vx" +3x+1¥2x+10 _,
U +1 4% +3x+1+2x+10
Vay phuong trinh f(x)=0 vé nghiém. (dpcm). Xong!

Huong dan

Bai nay phuong phéap giong hét véi bai 4. Ta ciing sé di tim diém roi cta bai toan.

3-5 —3+45
2

2

Do thdy f(x) ludn duong trén {—5; } va luén am trén { ;+ooJ nén ta sé
chia lam 2 truong hop.
Dboi v6i truong hop 1 thi khong c6 gi phai ban, nhung truong hop 2 thi ¢6 diéu phai

cha y!

Do trén {_3 ;\/5 ;+oo] thi ta sé khong tim dugc nghiém cta dao ham hay ldc nay ham

nghich bién, nén ta sé khong di ching minh dao ham am ma sé quy vé danh gia
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Chuyén dé chimg minh bt ding thitc mot bién

It +1>x

Ux* +1 voi mot g(x) nao do. Céi nay hoi kho nhung chiu dé y{ . Néu nhu

X +1>x

I +1<yx*+1  thi thay vao thdy thdoa man. Vay ta sé di chung minh

Ixt+1 <3 +1, day khong phai 1 cau kho, toi cing da ching minh rdi. Khi d6 chi
viéc lién hop lén 14 c6 diéu can ching minh.

Bai 10: Chang minh rﬁng:

x+1 x—3 x 11
\,ﬁJrl m+3 ——Z>0Vxe[\/§;+oo)
Giai
e Truong hop 1: Xét xe[x/g;?)].
1 >-x
x> +1-x—-== 4 <0Vxel|+3;3
1. Déy thay: e 2 M+X+* N_ }
y thay

—3(x—2) .
X3 -3 -2x+3= o3 sone[%,:-a}

2. Khido
x+1 3-x x 11 (2x2—14x+9)\/x2+1+8x2—8x+9
f(x)> T to——=
x+le= 2x 3 6 6x(\/x2+1+1)
2
3. Déy tiép:

+ 2x2 —14x+9<0VxeN§;3}:>(2x2 ~14x+9) VX +1-8x* +8x~9 <0

+ Nhan lién hop ta duoc:
4x° —56x° +172x* —180x> +105x* —108x

x* (4x—13)+x* (—43x* +172x —108) - 110[ iﬂ 7229}0
4. Nén (2x¢ ~14x+9)Vx* +1+8x* ~8x+9>0
e Truong hop 2: Xét x €[3;+x).
1. Nhan thdy Vx> —3+3>5
x+1 _3-x x_11 _(4x=37)x* +1+34x-7

+
BE+1+1 5 3 6 30(\/x2+1+1)
34\/X +1+8x*—-37x+4

\lx +1

2. Khidé f(x)>

3. Dit g(x)=(4x-37)yx* +1+34x-7 = g'(x
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Chuyén dé chimg minh bt ding thitc mot bién

3Y 119
4. Déy thdy g'(x)=>
y thdy g'(x) N
g(x)>g(\/3)~15,9430585 > 0.

e Vay f(x)>OVxe[\/§;+oo).

>0 nén g(x) déng bién trén [\/5, +oo). Suy ra

N +1 2x-1 19
Bai 11: Chting minh ring: f(x)= 2X - ——>0Vxe [\/E, +oo)
=142 x*=2+1 7

Bui Thé Vigt

Giai
e D2 nhan thdy vx* -1 <x. Khi d6 ta luon cé:
8(x)
£ )>x+1+ 2x+1 19 (-12x-31)Vx* =2 +14x* +23x-17
X

x+2 Z—2+1 7 7(x+2)(Vx-2+1)

e Déy thay:
75 2 Y 523 37

1 xF-2 - X2+ 28x—2L 312 -2

g(x)= 11( 25} 275 % 11

— 2 —
o T3 1103 s 072 — —0-261129%" +1.621612x —2.521284 _
22 +1.123x-0.722

3. Khidé:

gig 2 4 03 ___31/ 2> 23 X2 +23x —%—31(1123x 0.422)>0

4. Vay bai todn da duoc giai quyet!

Bai 12: Chaang minh rﬁng:

f(x)= 4(x+1) . 3(x-2) —x-2. 0vxe ﬁé
VP 4243 X +4+8 5
Nguyén Minh Tuédn
Giai
e Deéy thay:
2139 2 9139
—-1.40448x +
ﬁ_ﬁ 231 _ 2500 15625 _ v/, [\/5 4}
125 2 19 231 25
U H4+ 2 x+ 22
50 125

g(x)

475x> +24890x +11968 — (475x2 +8750x + 12421) VX +2

5(95x-+2462) Vx> +2+3)

2. Khido f(x)>
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Chuyén dé chimg minh bt ding thitc mot bién

u(x)

3 2
3 Co g'(x) _ 950 424890 — 1424x° +17500x~ +14324x + 17500
V Vx
v(x) X" +2

min V(x) =V Q ~ 25561,75144
£

4. Nhan thay

r%ax u(x)= u(%j ~ 25165,00167 < r%in v(x)
2 4 4

T )

5. Neén g(x) déng bién trén {g,é}

5
N

2

6. Tudo6co g(x)>g£ V2 4}

j =2.957051285>0 = f(x)>0Vvx € {7,3 .

Bai 13: Chétng minh rang;

f(x)= x -1 + 2x-1 +3>0Vxe{—1'+ooj
V8X+5+x+2  ox+2+x+1 3’
Nguyen Minh Tuin
Giai
e Truong hop 1: Xét x>1
3
1. Khidé f(x)> X FXFAFINEXES g0 e (1;400)
V8x+5+x+2
e Truong hgp 2: Xét x e [—%,%}
V8x+5+x+2>3
1. Khi doé
\/6x+2+x+1>§

2. Nén ta co:

1Y 1

2 2| +18[ -2 |+7

x*—1 3(2x-1) 2x° +18x+7 ( 3) i [ 8j+ 25
f(x)> + +3= > >
3 2 6 6 162

e Truong hop 3: Xét x e {%;1}

V6x+2+x+1<5
V8x+5+x+2>5.5
2(x* -1 -
> ( )+2X 1+3
11 5 55
e Vay bai toan da duoc giai quyét!

1. Khido {

3
2 Nen f(x) :10x +22X+144>0Vx {1 }

el—;1
2

Page 15




Chuyén dé chimg minh bt ding thitc mot bién

Vi du 14: Gidi phuong trinh: 9x* —32x* +5+184-3x =0

Ld Duy Tién
Giai
e Ta co:
Ox* —32x* +5+18/4-3x =0
54
S(x-1) ————-9x°-9x* +23x+23 | =0
( )[\/4—3x+1 }
x=1
= 54
f(x)= ————9x°—9x* +23x+23 =0(*
( ) NA-3x+1 ()
o Gidi (*):

J23

1. Dé dang nhan thay voi x e (—oo;—T} U[-1;+0) thi ta thdy f(x)>0

2. Xét xe [—?'— 1} ta c6 bd dé sau: 4 —-3x <= x +€ (ban doc tu chting minh).

3. Khi dé:

_ 4 3 2
()5 290 9% 4234 23 = X AT ST 41204164
§x+1+€ 5x +48

° Véy PTox=1.

Nhan xét

e Cau nay mic dit mau chta cidn & bac nhat nhung ta khong thé danh gia duoc do
lim \/4 —3x = +00. Vi thé ta s& dua vé bai toan giong voi bai 4.

e Khi ta dao ham tim diém roi thi sé tim duoc 3 nghiém, nhiéu ban sé khong biét chon
diém roi nao cho phu hop. Vay khi gip nhiing truong hop thé nay thi ta sé thi 3
nghiém cta f'(x) vao, nghiém nao lam f(x) min thi ta sé chon diém roi do.

e Tha 2 v6i viéc im nhan ti, ta ¢6 diém roi la x = x, = —1,350561897 khi thay vao

V4 -3x —%x thi sé duge két qua 1a 3.512830189 va néu ai lay 1a 3.5 thi bai toan sé sai
do v4-3x —%x—% >0 s& nguoc chiéu véi bai toan. Néu lay khoang 3,6;3,7 thi van
chua dugc do sé bi duong ¢ mot vai gid tri. Mat khac bai nay khong duoc chét cho 15m
nén ta sé 14y hén lén % va kiém tra bang MODE 7 c6 thé thay luén am va thay vao

thdy f(x)>0 cho nén day la nhan tt cin tim. Ban doc c6 thé 1dy mot s6 khac dep hon!
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Chuyén dé chimg minh bt ding thitc mot bién

Viéc chimg minh g(x)=-45x" —477x> —=317x* +1219x+1644 > 0 nhin c6 vé kh6 nhung
rat dé, ta sé tich nhu sau: g(x)=x(—45x-477)-317x> +1219x+1644, c6 thé thdy

x> <0
rang véi x e {—@'— thi {-45x-477 <0
—317x* +1219x +1644 > 0

T d6 suy ra g(x)>0. Va thé 1a hét bail

S R 1 1 x* -1
Bai 15: Giai phuong trinh: - =
V2x+3  x+4 2 —2x+5-1
Giai
e Do x=1 langhiém ctia phuong trinh nén ta tién hanh lién hop.
i1 x* -1
V2x+3  Wx+4 P —2x+5-1
@«/x+4—«/2x+3_ x? =1
V2x+34x+4 x*=2x+5-1
@(X—l) x+1 " 1 0
Ix?=2x+5-1 x/2x+3«/x+4(«/2x+3+«/x+4)
x=0
& f(x)= x+1 1 _

—_

N

e~

Q1

. Khi d6 f(x)>

+
x?=2x+5-1 «/2x+3«/x+4(x/2x+3+x/x+4)

2
Xét x e[-1;+0]. Ta c6: Vx* —2x+5-1= (x-1) +3 > 0. Nén bai toan ludn dang.

X2 =2x+5+1
Xét xe[—é;—lj.
2

Dé y thay:
(2x+3)\/x+4 +(x+4)\/2x+3 £(2x+3)\/x+4 +3
x> =2x+5 +(2x2 +5x+3)\/x+4 +3x+2

(Vi =2x+5-1)((2x+3)Jx+4 +3)
X% =2x+5 +(2x2+5x+3)M+3x+2>(2x+3){%+(x+1)@}

u(x)

u'(x) = 3x+9 >0 nén u(x) déng bién trén {—%;—1} :u(x)Zu[_éj: >0

Ix+4 2

. Vay bai toan da duoc gidi quyét!
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Chuyén dé chimg minh bt ding thitc mot bién

Bai 16: Chtrng minh rang:
f(x)=xyx+2 43Xt 3 x4+ 1 —\/(3x6 +3x° +3x* +3x? +x+2)(x2 +3) <0vx>1

Dién dan k2pi.net

Giai
y=x+2(y=3)
t z:«/x4+x3+x2+x+1(z2x/§)
Khi dé:

ba

—3(y - xzz)2

<0
Xy +3XZ + \/(3x222 +y*)(x* + 3)

f(x)= xijE’axz—\'i(C%xzz2 +y2)(x2 +3) =

e Déy thay:
g(x)
8 7 6 5 4
XX X+ +H X =x=-2
1. \/x+2—x2\fx4+x3+x2+x+1:
X2 433433 43 +x+1

N

g(x)=(x-1) +9(x~1) +36(x~1)" +84(x~1)" +126(x~1)'
+125(x—1)’ +80(x~1)" +29(x~1)+2>0
Nén g(x)>0vx>1. Vay ddu "="khong thé xay ra.

> w

Vay bai toan da duoc giai quyét!

Ix+1 4(x2+x+1)(1)
Vi du 17: Gidi hé phuong trinh: < vy - y>+3

x> (By—11) =2—/(xy —x+2)x(2)

Giai
e DKXD: 2X2y+120; xe[—l;l]; 1—2x2y20
e Ta co:
2x+1 y
(1 = = == c>f(2x+1)=f(y)
J2x+17 43 y*+3

3
(’c2 + 3)\it2 +3

Khi d6 phuong trinh f(2x+1)=f(y) <y =2x+1

Xét f(t) lien tuc trén R . C6 f'(t) = >0Vt. Nén f(t) déng bién trén R .
Thé vao phuong trinh (2) ta duge: 6x* —8x> =2- (2)(2 +2)3

Dit £(x) =6x* =8x* —2+,/(2x* +2)
o Déy thay:

2
1. f(x)=5 2x> +2 +5x* —8x3+x2—§+(\/2x2+2 +x2—%j
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Chuyén dé chimg minh bt ding thitc mot bién

:g(x)—k(\/ﬁ—kxz —%)2

10 1
2. o'(x)=x| ————+20x*>-24x+2 |=xh(x). ——
g( ) {\/2x2+2 j ( ) N2x2 +2

120x° —96x> +84x—48  v(x)
V2x7 42 \/ZX +2

2
4. V'(x):360[x—%j +2;;2>0 Suy ra phuong trinh h'(x)=0 6 t6i da 1 nghiém la

3. h'(x)=

,|6784 N 2338848 L3 6784 12338848
4 125 625 125 625
X=X,=—
15 6
= minh(x)=h(x,)~1.31>0.Khi d6 phuong trinh g'(x)=0<x=0(h(x)>0).

lim g(x) =
Mt khac ta lai co: ) _254+2042 = g(x)>0vxeR=f(x)>0.
O)=——>0

4
e Vay bai toan da duoc giai quyét!

Bai 18: Chttng minh rﬁng:

f(x)=x*—x+4- I+l — 6 >0Vxe[—1;+ooj
V32 —2x+3+2 3x+1+2 3
Giai
e Taco: (\/3x2—2x+3)'=0<:> X2 pesx=1 .Suyra 3 —2x+3>>.
2\3x% —2x +3 3 2
e Khi do:
) 6x+2 6 (7x* =13x+26)3x + 1 +14x* —26x+10
f(x)>x*—x+4- - =
7 Bx+1+2 7(«/3x+1+2)

4x* —26x+10>0
+) Véi x e

<..o|>—\

13)> 559 . Do d6 co diéu phai chang minh.
14) 8

} 7x* —13x+26 = 7(

14 28

7(\/3x+1 +2)

n(x- 1) .50
>0

+) V6i x>0 thi: (7x° —13x+26)3x+1 > 7x* —13x+26 = f(x) >

e Vay bai toan da dugc giai quyét hoan toan!
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Chuyén dé chimg minh bt ding thitc mot bién

Bai 19: Chting minh rang;
F(x) 2(x2—x—1) 4(x2+x+1)

- X =2 4 +x% —x+2  AIxP+20x3 +4 +xF+2x+2

—x?+2x<0Vx>0

Nguyén Minh Tudn

Giai
Ixt+20x2+4 <8
. VGixe{O;“—z\E}: Ixt=x*+4<3

x> —=x-1<0

2(X2—X—1) 4(x2+x+1)
2 —x+5  x*+2x+10

2 2 2
—x{x—lj —x4—12x2(x—7j —5x2—38(x—15j -620
2 6 3 19

—x*+2x

Khi d6: f(x)<

= <0
(xz—x+5)(x2+2x+10)
x>=x-1>0
o Véi x>1+\/§:> x'=x*+4 >E
«/x4+20x2+4<x2+5x—%
Khi do:

2 2
f(x)<2(x xzi)_él(x +x+1)_x2+2X
2 2
X —X+€ 2X +7X—*

 —40(x-1)"-260(x~1)’ ~537 (x~1)" -761(x~1)" ~389(x~1)" —281(x~1)-690 3
- (5x* —5x+24)(8x* +28x—3)

e Vay bai toan da duoc giai quyét!

0

Nhan xét
Nhiéu ban sé dit ra cau héi vi sao lai danh

gia dugc x*+20x*+4 <X’ +5x—1zl. Pon

gian vi:

+ Ta dang can dua vé chang minh
VX' +20x% +4 <x* +ax+b véi x> 1+2£ dé

dua vé phuong trinh da thtc. Lai c6 a® > 20
nén sé lay 5.

+ Do ham dang nghich bién nén diém roi sé

la x= 1+2\/§. C6 thé kiém tra bang Mode 7 H "

hoic c6 d6 thi ciia ham y =f(x) nhu sau:
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Chuyén dé chimg minh bt ding thitc mot bién

C6 thé thdy diém A[

1+\/§_f 1+\/§
2 7 2

B dang ndm & phan di xuéng ctia d6 thi nén f(x) sé

nghich bién. Do d6 nhan ta 1la Vx* +20x* +4 <x* +5x—%. Phan con lai khong phai noi

nhiéu!

Bai 20: Gidi phuong trinh: —x° —5x* —2x° +2x*> —4x -8+ (x4 + 1)x/x6 -x+2=0
Nguyén Minh Tudn

Giai
e Taco:
—x° =5x* =2x° +2x2—4x—8+(x4+1)\/x6—x+2 =0
& (x+1)(x=2)(x +2)+(x* +1)(Vx* —x+2-2x-4) =0

4 4, .3 2
Dix—2\oC 12 (x +1)(x+1)(x—2)(x +x7 +3x +5X+7):O
= bl )(X : )+ IxC—x+2+2x+4
(X4+1)(X4+x3+3x2+5x+7)
VX®—x+2+2x+4

(x+1)(x-2)=0e=x=-1vx=2

- f(X)=x3+2+(X4+1)(X4+X3+3x2+5x+7) i

XC —=x+2 +2x+4

S (x+1)(x=2)| x> +2+

o Dit g(x):x6—x+2:>g'(x):6x5—1:0<:>x:i/%. g'(x) d6i d&u khi qua i/% nén
S 1
g(x) dat cuc tiéu tai 5g :g(x)Zg[i/gjzl,41>0.

e Dit h(x)=Vx" —x+2+2x+4.

1. V6i x=-2=h(x)>0.

2. V6i x<-2=x* —x+2 >\/x_6:—x3:>h(x)>x(—x2+2)>0
e Khi d6 co:
x3+2+(x3+2)(2x+4)+x4+x3+3x2+5x+7

IXC —x+2 +2x +4

3(x* +x-0,75) +Z(x+1,5)2 +82

= 1>O

VXC=x+2 +2x+4

e Vay bai toan da duoc giai quyét!

f(x)>
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Chuyén dé chimg minh bt ding thitc mot bién

Bai 21: Giai phuong trinh: 1+xvx? +1 > Vx® —x+1 (1+ B —x+ 2)
Dé thi thi: THPT Quéc Gia 2016 - Anh Son 2 ~ Nghé An.

Giai
e Tacé:

1+x\2 +1 >\/x2—x+1(1+\/x2—x+2)

c>1—\,lx2—x+1+X\fx2+1—\/x2—x+1\/x2—x+2 >0
P ax (x—1)(2x2—x+2)
+
1+\/x2—x+1 X\/X2+1+\/X2—X+1\/X2—X+2

2
@(x—l)[ 2X" —x+2 B X }>O

x«fx2+1+«/x2—x+1«/x2—x+2 T+Ux%>—x+1
o Déythé’y:1+x\/x2+1>\/x2—x+1(1+\/x2—x+2)>M>O:x>O

e Khidé ta co:

>0

2x* —x+2
(x)= 2 +1 +\/(x2—x+1)(x2—x+2) B
B 2x° —x+2—xM—\/(x2—x+1)(x2—x+2)
2 +1 +\j(X2 —x+1)(x2 —x+2)
2x% —x+2 - xyx* +1 —\/’(x2 —x+1)(><2 —x+2)
X\ +1 +\/(x2—x+1) x2—x+2)

(
2x2 —2x+3—2\/(x2—x+1)(x2 —x+2)
2

a1+ J[% - x 1) (¢ —x+2) =&%)

g(x)= < >0
(ZX2 —2x+3+2\ig(x2—x+1)(x2 —x+2))(x«/x2+1 +\/(x2—x+1)(x2—x+2))
e Laico:
11— X _x/xz—x+1+1—x

T4 -x+1  T+x —x+1

2. Xét bat phuong trinh: Vx* —x+1+1-x>0

- Véi x <1=Dbat phuong trinh luon dung.

- V6i x>1 taco:Vx* —x+1+1-x>0< x>0 ludn dang.

3. Dod6 1- X >0.

1+Ux% —x+1
e Vay bai toan da duoc giai quyét!
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Chuyén dé chimg minh bt ding thitc mot bién

2 2 2\3
Bai 22: Cho 3 s6 a,b,c>0. Ching minh rdng; 3(a3+b3+c3)+2abc211\/(—a th e J

3

Chirng minh
a’ +b” +c? Js

bit f(a,b,c)= 3(a3 +b° +C2)+2abc—11\/[ . Do f(a,b,c) la ham thudn nhét bac 3,

nén khong mat tinh tong quét ta chuan héa a’+b’ +c* =3 va gia st a=min{a,b,c}. Khi d6

ta can ching minh f(a,b,c)= 3(a3 +b’ +c3)+2abc—11 >0

2 2 2 2 2 2 3
bt f a,\/b e ,\/b R Y b +c +a(b2+c2)—11.TaC():
2 2 2

f(a.b.c)—f[a,\/bzzcz,\/bz;rC2 :%[3(2(b3+c3)—(b2+c2) 2(b2+c2))—a(b—C)2}

:%[3( 2(b2+cz)—b—c ((b+c) 2(b2+c2)+2bc)—a(b—C)2}

:%.(b_c)z 3((b+c) 22(b:+c2)+2bC)_a
\/z(b +c*)+b+c

ae[0;1]

Do a=min{a,b,c} nén {
b+c>2

. Khi d6 ta can phai chtmg minh duoc:

3((b+c) 2(b*+c?) +2bc)

,b,c)= -a>0
gabrc) 2(b2+c2)+b+c °
3(b Lo+ Zb) 3(b (b + & 2b)
(b+c) ( +C)+ C . (b+c) ( +C)+ C »
\/2(b2+c2)+b+c \/2(b2+c2)+b+c
2 2 2 2
=(3b+3c—1”2(b +c )+6bc—b—c251,2(b +c )—b—c+6bc
\/2(b2+c2)+b+c \/2(b2+c2)+b+c

(b-c)
Z(b2 +c2)—b—c+6bc ~ 2(b2+c2)+b+c

\/2(b277+c2)+b+c - WHCHC
Vay f(a,b,C)Zf(a,\/b“rCz,\/b2+c2J:f(a,\/3_a2,\/3—a2]
2 2 5

2
2 2 2 3 2
Ta co: f a,J3_a ,J3_a _alata2| [P 402377 qq
2 2 2

+6bc

> >0

2
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52 } a2
f(a,t,t)20<:>3[a3+2[ & za Nuafo’za ~11>0

3(x/3—a2 )3
NA
3(a4 +2a° —6a’ —14a+23)

ﬁ((ﬂ)3+(5—3a)ﬁj
Pit g(a)=(2a+4)(\/§(\/ﬁ)3+2(5—3a))—3(a4+2a3—6a2—14a+23)

= (—2a3 — 43> +6a+12)«/6—2a2 —3a*—6a’ +6a> +38a—29

2
Ta c6 b6 dé: J6-2a> §—§a 6—2a2>(§—§aj <:>—1734a2+2684a+ 29 >0 .Dé
25 25 25 625 625 625

thay b6 dé dang véi ae [0;1].
Mit khac —2a° —4a’ +6a+12=2a(1-a)(a+3)+12>0Vae[0;1], nén ta duoc:

+a(3-2’)-1120< +9a-15+(2a+4)(a-1)" >0

< (a- 1) 2a+4-

>0()

g(a)>(-2a’-4a’ +6a+12)(ﬂ—gaj—3a“ —6a’ +6a’ +38a—29
25 25
_ —31a*-184a’ —226a’ +1052a+7 _-31a*-184a’ +215a” —441a” +1052a+7
25 25

~31a* —184a’ +215a° > 0Va e [0;1]
Do {—441a® +1052a+7 >0vVae[0;1] =g(a)>0=2a+4-

\/E((M)3+(5—3a)\/§j>0

Vay (*) luon dung = f(a,t,t)>0=1(a,b,c)>

3(a*+2a’ —6a —14a+23)

«/5((«/3—7)3+(5—3a)«/§j

>0

Dédu “=" xdy rakhi a=b=c=1
> Bay gio van dé dit ra la kiém dau ra cai bo dé kia. D& lam duogc diéu nay ta sé dung tiép
tuyén dé tim ra n6 dudi sy giap do cua CASIO. Nhung tuy nhién lam sao ta c6 thé danh
gid dugc V6-2a’> >ax+b khi chua c6 manh méi gi? Dé gidi quyét van dé nay ta sé tim
diém roi ctia bat dang thtc dang can chimg minh. Ta c6:
16a* +24a° —60a” —72a+36

g'(a)= N —12a° -18a* +12a+38

Wath &
X =A =0,919459592 Y= .91 E|_.-.15HEIEEEIE
L 1

Phuong trinh g'(a)=0 c6 1 nghiém la:

Bay gio ta cAn danh gia duoc biéu thic trude cin la

—2a’ —4a” +6a+12. D thay rang;
—2a’ —4a’ +6a+12=a(1l-a)(a+3)+12>0
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Chuyén dé chimg minh bt ding thitc mot bién

Vay bay gio can chtng minh y6—2a” >ax+b. Ta sé& sit dung phim diD .
X

Ta duogc a= di(\/6—2X2 )

X

=-0,8858596433. Bay gio ta s& 14y a lam sao cho bat déng thic

X=A

khong bi danh gia qua troi va vira déng thoi la mot sd hitu ty dep vira dé vé sau dé danh gia
hon. Do d6 minh sé lay a=-0,88= _2—252 Bay gio can tim b,do dang can chimg minh trén

doan[O;l] nén ta sé dung MODE 7 dé tim ra b. MODE 7 véi ham F(X) =y6-2X? +%X

trén [0;1] ta duoc:

2 ; Math
Dé y thay la y6-2x7 +%x >2,449489742 . Bay gio : " . !
ta s& chon b la mét s6 hitu ty vira dep vira gan s6 E I].u.ﬂ? E:ESEH
. . 61 .. . Z.449459745
2,449 nhat. Ta sé chon s6 b=2,44=—, dong thoi
25 Math
thay vao bai todn ta thay nhan ti nay thoa man. Vay y E_ I5 Eféﬁ:éa
22 61 a 0.2
ta tim dugc nhan tirla V6—-2a”> + —a——. Bl 0.25IFNTEL
’ 25 25 2. 6435559929

Cht ¥ réng chic may ban khi tim duoc a thi thay luén
X =A vao dé tim ra b va tim duogc b =2,884982846,
hién nhién 1a nhan t& nay 1a sai. D6i v6i bai ma
ching minh trén doan thi ta thuong sé duing MODE
7 dé tim ra b, con nhiing bai ching minh trén
khoang

thi ta moi dung céach thay truc tiép nhan t& vao, néu c6 thoi gian hay tha ching minh nhing
bai sau thi sé& rd. Ngoai ra néu giai phuong trinh dao ham bang 0 ma nhiéu nghiém thi ta
chon nghiém nao lam phuong trinh ddu min max
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Chuyén dé chimg minh bt ding thitc mot bién

PHAN 2. PHU LUC - MOT SO CACH CHUNG MINH BAT PANG

THUC MOT BIEN KHONG CHUA CAN
I. PHUONG TRINH BAC 4.
1. S& dung tinh chat tam thic bac 2.

2
Nén tang: Ta s& phan tich phuong trinh ban dau thanh [xz + % + mj +£(x)trong d6 f(x) la

mot tam thice bac 2 luén 16n hon 0 véi moi x e R

Vi du: Chirng minh phuong trinh sau vo nghiém: x* +x° +3x* +x+7 =0

e Buoéc 1: Dau tién ta bién d6i phuong trinh theo tham s m nhu sau:
x'+x°+3x* +x+7=0

2
2= (xz +§+m] +(%—2mjx2 +(1-m)x+7-m”* =0
Nhiéu ban sé dit ra cau hai tai sao lai 1a x* + % +m . Rat don gian, khi ta khai trién biéu thtc

(xz + % + mjz sé xuat hién ngay x°vi 2.x2.§ =x’. Hiéu rdi cht, cac bai khéc cling tach tuong
tu duoc nhu vay, chi c6 diéu ta phai dua né vé dang tong quat: x* +2ax’ +bx* +cx+d =0thi
mdi tach thanh nhu trén.
e Bu6c 2: Tatinh A theo tham s6 m: A=(1-m)’ —4(1741—2mj(7 -m’)
e Buodc 3: Ta thdy phuong trinh ban dau v6 nghiém thi phuong trinh
(%—ijxz +(1-m)x+7-m?*=0

A<0
Phai vd nghiém. Dé phuong trinh nay vo nghiém thi < 11
Z -2m >0
e Dung MODE 7 ,nhap ham sau vao may: Hath
. (1 2 fUHI=428] (P-%Z]]
F(X)=(1-X) -4 --2X (7-X%)
+ Start=-10
« End=10 u F |::,: Hath
| -z =12
- Step=1 o[ ____I| -110
11 11 -'!' -6
Sau d6 ta tim céc gia tri X lam F(X)< O&Z_ZX >0
. ¢ N Math
Nhin vao bang ta thay rat nhiéu gia tri lam F(X) <0, nhung n Fr¥)
Iy 3 -co
tuy nhién ta phai chon lam sao cho % —-2X >0 va dé phai la IE -I:'-I :éEE
=

mot gia tri bé dé rut gon. Vi li do nhu thé t6i sé chon X=0

hay m=0
e Budc 4: Do biét m =0 nén phuong trinh sé tro thanh:
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2 2
x4+x3+3x2+x+7=0<:>(x2+5j +E(x+£j 8y
2 4 11 11

>0Vx

Nén phuong trinh v6 nghiém!
2. Stt dung dao ham.
Ta xét phuong trinh tong quét: x* +ax’ +bx* +cx+d =0
e Buoc 1: Dao ham vé trai: f'(x)=4x+3ax’ +2bx+c
e Budc 2: Gidi phuong trinh f'(x)=0. Néu:
1. Phuong trinh c6 1 nghiém thi day la diém roi ctia bai toan.
2. Phuong trinh c6 nhiéu nghiém thi thir xem nghiém nao lam vé trai nhd nhat
Buéc 3: Tim k sao cho:

2
+ x*+ax’ +bx2+cx+d—(x2+a—zx+kj > 0Vx

a .
+ kr—x,’ —5% nhat.

Muc tiéu ctia phuong phép nay tuong tu nhu phuong phéap & trén nhung c6 vai diém t6i uu
hon.
¢ Buodc 4: Sau khi ta tim dugc k thi chi viéc 18y :

2
x* +ax’ +bx? +cx+d—(x2+%x+kj =mx’ +nx+p > 0Vx
h(x)>0

Do f(x)—-g(x)=h(x) ma trong d6 nén f(x)>0. Thé'la xong bai!
g(x)>0

Vi du 1: Chitng minh rang;: f(x)=x"—x"+x+2>0Vx

e Buoc 1: Dao ham vé trai f'(x)=4x" -2x+1

e Budc 2: Gidi phuong trinh f'(x) =0 x=x, =-0..8846461771

Math Math¥

o " g . | A1S
4 -0. 8846451771

e Buodc 3: Tim k:
K ~ —x,2 —%xo — _0.7825988 =k = 0.8 = _%

2
e Buoc 4: Ta lay: x4—x2+x+2—[x2—%j :§x2+x+1,36>0Vx

Do d6 phuong trinh ban dau vo nghiém! Nhanh hon cha!

Vi du 2: Chttng minh ring : f(x)=2x"+x’-2x*+x+3>0

e Buoéc 1: Pao ham: f'(x)=8x"+3x" —4x+1 < x=x, =-1
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e Buoc2: Tim k=—x,’ -

2
e Buoc 3: Ly f(x)—2[x2+%x—2j =g(x+1)2+1.Xong!

Vi du 3: Chitng minh ring: f(x)=4x"+2x’-2x* +x+14>0
e Buoc 1: Pao ham f'(x)=16x" +6x* —4x+1=0 < x = x, =-0,7909677904

e Bu6c2: Tim k~—x,"—=x, ¥——

a
2 2

2 2
e Budc 3: Lay f(x)—él(x2 +1x—1j :Z(x+éj 375 ovx
4 2 4 7 7
II. PHUONG TRINH BAC 6

Ta xét phuong trinh tong quét sau: f(x)=x"+ax’ +bx* +ox’ +dx* +ex+f =0

2
~ N 2 <R . a
Ta sé thém b6t biéu thuc: (x3 + §X2 +mx+ nj

2 2
e Lay f(X)—(x3+%x2+m><+nj :[b—az—zmjx4+...

e Giai phuong trinh f'(x)=0<x=x, théa man min f(x) =f(x,)

meQ )
¢ Tim m théa man a2 , thong thuong ta sé cho b-2 —2m=1
b-—-2m >0 4
4
ne@

e Timnthéamanq , a ,
X,  +—X,  +mx,+n=0
X

e Khi tim dugc m,n bai toan coi nhu dugc giai quyét!

Sau day 1a 2 vi du dé tim hiéu rd cach lam.
Vi du 1: Chttng minh rang;: f(x)=x°—-2x"-x" +4x> +2x+1>0
o Taco f'(x)=6x"-10x" —4x’ +8x+2 =0 < x = x, =—0,25219838

Math Math
10R 43505+ || BRE =108 457 +85b
E= _ -[. EEEIEIEE%

e Lay f(x)—(x3—x2+mx+n)2:(—2—2m)x4+...
. Tatimmthéaméin—2—2m:1<:>m:—%

o 3 1
e Tatimn théa man x03—x02—5x0 +n:O<:>n:—Z

2 2
o Lay f(x)—(x3—x2—§x—1j =(x2—gx—1j +£X2+E>O
2 4 4 2 16 16

e Vay bai toan da dugcgiai quyét!
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Vi du 2: Chting minh ring: f(x)=x°+2x"—2x* —4x” +8x* +2x+12>0
o Taco f'(x)=6x"+10x" —8x> —12x* +16x+2 =0 < x =x, =—0,115820665

Math Math
AT -1 2E 16N+ || BRT 108 =88 - 1b
E=E_-D.IIEEEDEEE

o Lay f(x)—(xX’+x° +mx+n)2 =(-3-2m)x" +...
e Tatimmthdéaman -3-2m=1<m=-2
e Ta tim n théoa man x,”+x,° -2x,+n~0<n z—% . bé y thdy f(x,)~11,58>0 rat
nhiéu nén day 1a mot bai toan kha 16ng léo. Do d6 ta c6 thé coi n=0 dé tién rat gon
badng m4y tinh.
e Lay f(x)—(x3 +x° —2x)2 =x*+4x>+2x+12>0
e Vay bai toan da duoc giai quyét hoan toan
III. CACH PHAN TiCH RIENG CHO HAI DONG MAY PAC BIET.
Phuong phdp nay chi hitu ich cho 2 dong may VINACAL 570es PLUS II va CASIO 570VN - PLUS
boi vi 2 dong mdy nay cé tinh ndng tinh min max cia 1 tam thitc bic 2. D61 v6i may VINACAL thi ta

sé bam [SHIFT[6][6] mdy s hi¢n lén nhur sau:

Math
131G  Z2ILCH b <
53:GC0  4:1FACT 'iT.f_ I
S:lim  BiMinMax = D

Con mdy CASIO VN thi tich hgp trong chitc ning giai phuong trinh bic 2.
e Noidung
Phuong phap nay sé dung tinh chat co ban cta tam thic bac 2 nhu sau:Xét tam thtc
2
f(x)=ax’+bx+c thi ta ludn c6 f(x):a(x+2£j +;—A. Tudng chimg don gian nhung lai
a a

giup ich kha nhiéu!

¢ Vidu minh hoa.

Vi du 1: Chting minh ring;: f(x)=x"+3x"+3x’ +%x + % >0V

Giai

1. Néu quen véi phuong phap nay thi sé cho ra két qué khoang 15s .
2. Do t6i dung may VINACAL nén sé khoi dong tinh nang tim min max.

3. Nhap vao may [1]=[3]=[3]=], may s& cho ra két qua:
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O} Math?¥ ] Math &
s=llalue Minimum= || Y-Ualue Minimum=
= =
= E]
Vay ta sé c6 x* +3x° +3x* =x* (x+%j +¥.
v 13 3 3 . » )
4. Tiép tuc nhap E|E| — E| ta lai dugc két qua:
4 4 16
O} Math?¥ ] Math &
s=llalue Minimum= || Y-Ualue Minimum=
1

"F 1

3x 33 3( 1)2
VaytasécO —+—x+—=—| x+—| .
4 4 16 4 2

2 2
5. Vay ta duoc f(x)=x’ (x + gj + %(x + %j >0. Bai todn da duoc giai quyét!

Nhanh cha!. P4y van la binh thuong ta sé chién mot vi du tiép theo!

Vi du 2: Chitng minh ring: f(x)=x°—3x"+3x" —x’ +2x* =x+1>0

Giai

1. Nhap 3 hé s6 dau vao may ta sé dugc két qua:

. Math¥ . Math &

s=Ualue Minimum= | Y-Ualue Minimum=
= =

= E]

2
Vay sé c¢6 x° -3x" +3x* =x* [x—%j +%X4

2. Nhap vao may 3 hé s6 tiép theo sé dugc két qua:

. Math¥ . Math &

s=Ulalue Minimum= | Y-Ualue Minlmum=
=z =

S S

2
Vay sé& co B a2 =352(x2] 12y
4 4 3 3

3. Nhap vao may 3 hé s6 cudi sé dugc két qua:
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. Math¥ . Math &
s=llalue Minimum= || Y-Ualue Minimum=
=1 i7
10 =0
Vay sé co gxz—x+1=§(x—%j +%
4. Vay f(x):x“(x—%j +%x{x—§) +§[x—%) +%>0Vx.

Bay gio sé chién nét vi du cudi cung!

Vi du 3: Chttng minh ring; f(x)=x8+§x7+3x6 +éx5+%x4—2x3+3x2 —x+%>0Vx

Giai

Chi can bam mdy khoang 1 phut ta sé c6 két qua dudi day:

] 1Y 26 , 3\ 176 , 39 ) 489 88\ 119
f(x)=x"| x+= | +==x*| x+—= | +=—x*| x— + X — -
3) 9 13) 39 176 ) 176\ 489 ) 489

Ty lam nhé! Cuéi cung hay thu stc voi bai sau day.

» Chung minh:

f(x)= X2+ 2xM +18x1 —11x° +18x% —16x” +22x°% —=17x° +31x* —10x> +20x* =10x+21 >0

o Chil j rang:
1. Néu ban nao khéng cé 2 dong mdy trén thi van cé thé tinh dugc nhu trén nhung mat thoi

gian tinh —2£ &;—A. Nhung ding ngai nhé lam nhiéu sé tién bg .
a 4a

2. Néu ban nio ¢6 VINACAL hay VN PLUS thi ditng voi mitng, nhiéu khi ¢dp phdi nhitng bai
hé 56 xdu thi ciing phdi tinh tay théi vi mdy tinh khong hién thi duoc, thé'la bang nhau. Tiéu
bidu 1a bai bén trén t6i cho, vui vé nhé.

IV. CHUNG MINH TREN KHOANG.

Dau tién xét dang tong quat cho céc bai toan c6 diém roi khong chit.

Gia stt can chimg minh phuong trinh f(x)=0 v6 nghiém trén[b;+wo); (—o0;a]. Ta s&8 CALC
sao cho X+a=1000; X+b=1000 sau d6 khai trién nhu binh thuong. Dé hiéu rd hon ta sé

cung chién mot vi du 14y .

Vi du 1: Chttng minh rang : f(x)=3x" —2x" —2x* +10x+4 > 0Vx & [ 2;+)

1. Cdch1: Ham sé
e Taco f'(x)= 12x° —6x* —4x+10 =f"(x)= 36x> —12x —4
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X =
6
e f'(x)=0<
(x) e
X=T

1-5 1+5

o)}
(o)}

o
+

+00
X
f"(x) + 0 -
83+5J_

Nhin vao bang bién thién ta c6 thé thay phuong trinh f'(x) = O c6 1 nghiém duy nhat thudc
vao khoang (-0,9;-0,8)do f'(-0,9).f'(-0,8) <0. Gia vo nghiém do la

x =x, =-0,8997774777 .

Lai ti€p tuc lap bang bién thién cho f(x) ta dugc.

83— 5\/'

X —00 XO 2 +00
f'(x) - + -

f(x) \ / /+oo

Nhin vao bang dé thdy f(x)>0vxe| 2 +oo) Vay 1a hét bai!
2. Cidch 2: Nhom thunh tong dua vao diéu ki¢n.

Ta dé dang nhan thdy x>2=>x-22>0 nén nay ra y tudng viét f(x) dudi dang :
f(x)=a(x=2)" +b(x=2) +c(x—=2)" +d(x-2)+e

Va cong viéc nay sé nho t6i su trg gitp caa tha thuat CASIO.
e Tasé CALC X sao cho X-2=1000= X=1002
e CALC X=1002 ta duoc két qua 3,022058x10" ~3(x—2)’
e Ghivao sau -3(X-2)", CALC X =1002 ta dugc két qua 2,205807 x 10" ~22(x~2)’
e Ghivao sau —22(X~-2)’, CALC X =1002 ta dugc két qua 58074048 ~ 58(x —2)’
e Ghi vao sau —58(X - 2)2 , CALC X =1002 ta dugc két qua 74048 =74(x—2)+48
e Thutrlai v6i X=m ta dugc két qua la 0. Vay két qua ludn dung
o Vay f(x)=3(x-2)" +22(x—2) +58(x—2)" +74(x—2)+48 > 0¥x €[2;+)
e Théla bai toan da dugc giai quyét!
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Vi du 2: Chting minh ring: f(x) =x* —x* —x* +4x* +6x+1<0vx < -1

Giai
e Ding nhu nhiing buéc lam bén trén ta sé tach thanh:
f(x)=(x+1)" =6(x+1)" +13(x+1)’ =17(x+1)’ +20(x+1)-10

(x+1) <0
o D@y thdy voi x<-1 {13(x+1)’ <0= f(x) <0Vx & (~o0;-1]
20(x+1)<0

Vi du 3: Chttng minh ring: f(x) =x" —x° +x* —2x* +8x” —=8x”* +10x—2 > 0¥x > 1

Giai

e Do bai nay béc tuong d6i cao nén ta sé ctt lam nhu binh thuong va tim cac hé s6 con lai
bang dong nhat hé s6.
e Taco:
f(x)=(x=1) +6(x—=1)"+16(x-1) +23(x~1)" +a(x~1)’ +b(x~1)" +c(x~1)+£(1)
e Lap hg, cho x 1an luot bang 1,2,3 sé tim duoc a,b,c.
e Ta duoc:
f(x)=(x-1) +6(x—1)" +16(x~1)" +23(x~1)" +25(x 1)’ +20(x 1)’ +16(x~1)+7

e Bai toan da duoc giai quyét

V. CHUNG MINH TREN POAN
Y tudng ciia phuong phdp nay chinh la phuong phdp DAC - Phuong phdp nay da cé trong cudn “
Nhitng vién kim cuong trong bt ding thitc - Tran Phuong” ban doc c6 thé tham khdo thém!

Bai 1: Chitng minh ring: f(x)=x"—x"-2x’ —2x* +5x+3 > 0Vx €[1;+)

Giai
e Déy thay:
1Lf(x)=(x=1) +4(x-1)" +4(x-1)’ —4(x~-1)" —4(x~1) +4

2 2
2.4(x-1)" +4(x-1)" —4(x-1)’ —4(X—1)+4=4Kx2 _3x+1 +1j +1[x—2j +5—8} >0
2 5 20 7 175

3.Nén do d6 f(x)>0Vx e[1;+x) (dpem). Xong! Hét bai.
Huong dan
e Do ta dang can ching minh f(x)>0¥x>1 nén nay ra y tudng tach thanh:
(x=1) +a(x=1)" +b(x=1)’ +c(x-1)" +d(x~1)+e
e Dé tach thanh nhu vay ta sé st dung mdy tinh cAm tay dé gidi quyét. Dé y thdy voi
x21=x-1=0nén ta sé nhap vao mdy va sao cho X-1=1000=X=1001 va
st dung ky thuat xdp xi nhu khai trién da thtc ta sé tach thanh dang nhu trén. Cu thé
cac budc lam nhu sau:
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1.1. Nhap vao mdy biéu thac trén, |CALC|X|=[1000] ta dugc két qua la
1.0..x10" ~ (x~1)’.

1.2. Ghi vao sau —(X~-1)" [CALC[X[=[1000] ta duoc két qua 1a4.0...x 10" ~ 4(x~1)".
1.3. Ghi vao sau —4(X-1)" [CALC|X[=[1000]ta duoc két qua 3.99...x10° ~4(x~1)’
1.4. Ghi vao sau —4(X-1)’ [CALC]X][=]1000] ta duoc két qua —4003996 ~ —4(x—1)’
1.5. Ghi vao sau +4(X-1)” [CALC]X]=]1000] ta duoc két qua —3996 =—4(x—1)+4.
1.6.Nh6 rang dé tim hé s6 tur do ta sé gia tri moc tic 1a 1 va duge két qua 1a 4.

e Vay ta dugc két qua f(x)=(x-1) +4(x—1)" +4(x-1)’ —4(x~1)" —4(x~1)+4, tha lai

voi x =mta thdy két qua ludon dung. Dén day van dé dat ta la tat ca khong phai dau

"="nén ta can phai xt ly thém 1 budc nita. That may la biéu thtc bac 4 d%mg sau luon
duong nén ta s& quy no vé bai toan chiing minh phuong trinh bac 4 v6 nghiém v6i 4n
y =x—1. St dung thu thuat SOS ta sé tach n6 thanh:

4(x-1)" +4(x=1)" -4(x-1)" —4(x~1)+4

, 3x+1 1Y 7 9 58
=4|| x" - +—| +—|x—=| +—1|>0
2 5 20 7 175

o Khi d6 bai toan da dugc giai quyét hoan toan!

Nhan xét

Bai toan trén chi 1a dang déc biét do biéu thuc f(x)kha la long. Vay d6i véi nhimg bai todn

chdt khac ma khi tach ra dang nhu trén toan dau "-" thi phai lam nhu thé nao? Sau day sé la
cach giai quyét.

1.1. Thit nhat ta sé can noi rong khoang can ching minh ta, c6 nghia la néu bai todn
cho x=1 thi ta sé chitng minh hdn n6 16n hon 0 véi x>3 chéng han, sau d6 sé
ching minh n6 16n hon 0 véi x € [1;3] )

1.2. Dé ching minh f(x)>0Vx&[1;3] ta sé st dung ky thuat chia dé tri DAC. ( Ap
dung chitng minh v6 nghiém trén doan).

1.3. Noi dung phuong phap DAC: B6 dé: Cho ham s& f(x,y)lién tuc va xac dinh trén
D =[a;b]x[a;b]Ham s& f(x,y)déng bién theo x va nghich bién theo y. Khi d6
néu f(a,b)>0thi f(x,y)>f(a,b)>0.

1.4. Chtng minh b6 dé:

+ Do ham s& dong bién theo x, x>a nén f(x,y)>f(a,y)(1)
+ Do ham s6 nghich bién theo y, y<b nén f(a,y)>f(a,b)(2)
+ T (1) &(2) c6 diéu phai ching minh.

Ap dung
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1. Dai v6i bai nay ta ct gia vo tach n6 dudi dang (x—3) ta sé duoc:
f(x)=(x—3)" +14(x—3)" +76(x~3)’ +196(x—3)" +236(x—3)+108 > 0¥x > 3

2. Xét xe[1;3]. Day la diéu quan trong nhat. Do b6 dé xét t6i ham 2 bién nén ta sé
bién f(x) thanh ham 2 bién dya vao tinh déng bién nghich bién. Ta c6:
2.1.(x°)'=5x* >0 = Chd nay dong bién ta s& ditla x.

22. (—x4 )' =-4x> <0 = Chd nay nghich bién nén ditlay.

23.Tuong tu voi cac «chd con  lai. Cudi cung ta s& dat
g(x,y)=x"—y* -2y’ -2y* +5x+3, ham nay chdc chin dong bién theo x va
nghich bién theo y v6i x,y e D=[1;3]x[1;3].

3. Sau khi dit xong ham g(x,y) ta cdn phai chting minh n6 16n hon 0. Do b6 dé phat
biéu néu f(a,b)>0=f(x,y)>0 thi nhiéu nguoi sé tuong luén x=1&y=3,
nhung ché tréu la n6 4&m choét ra do ta danh gia qua manh tay, va nhiéu ban sé
nghi b dé sai, nhung hay dé y rang phuong phap nay c6 tén chia dé tri nén cac
ban cin phai chia [1;3] = [1;a]u[a;b]u...u[z;3] va xét tung khodng dé khi thay 2
can vao né ludn duong, hiéu chi?. Dé tim cac khoang kia phai st dung dén tai san
quy bau la chiéc may tinh.
3.1.Nhap ham g(x,y) vao mdy: X°-Y*-2Y’-2Y*+5X+3. D4u tién bam

va nhap X =1 trudc do day 1a can nho nhat, sau do ta tha thay Y =3
vao thdy am thi sé chuyén Y =2 thdy van am. Chuyén tiép Y xuéng 1,5 thi

thdy van am, ltc nay dung hoang ta sé tim duoc Y =1,2 thi g(x,y)= % >0,

thé la da tim duoc 1 khoang dau tién.
3.2. Dé tim tiép cac khoang tiép theo ta lai cho X=1,2 va tim Y. Ct ldp lai qua
trinh trén ta sé chia duoc:
[1;3]=[1;1,2]U[1,2;1,3]U[1,3;1,39] U[1,39;1,46]U[1,46;1,51]
U[1,51;1,56]U[1,56;1,6]U[1,6;1,64][1,64;1,67]U[1,67;1,7] U[1,7;1,73]
U[1,73;1,76]U[1,76;1,8];[1,8;1,84] U[1,84;1,88] U[1,88;1,93] U[1,93;1,99] U[1,99;2].
Woa! That dep mét. Ltc dén 2 1a cac ban sé gap kho khin do cac khodng cang ngay cang hep.
Ta lai ndy y tudng ching minh f(x)>0Vx>2. Ta s& dugc:
f(x)=(x-2)"+9(x~2)" +30(x~2)’ +42(x~2)" +21(x~2)+5>0
Vay loi gidi so lugc ctia bai nay sé nhu sau:
1. Xét x>2 taco f(x)=(x-2)"+9(x-2)" +30(x-2)’ +42(x~2)* +21(x~2)+5>0
2. Xét xe[1;2].
+ Ta c6 b dé sau: Cho ham s& f(x,y)lién tuc va xac dinh trén D =[a;b]x[a;b]Ham s&
f(x,y)dong bién theo x va nghich bién theo y . Khi d6 néu f(a,b)>0thi
f(x,y) Zf(a,b) >0.
+ Chung minh:
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- Do ham s6 dong bién theo x, x>a nén f(x,y) > f(a,y)(l)
- Do ham s6 nghich bién theo y, y <b nén f(a,y)=>f(a,b)(2)
- T (1)&(2) c6 diéu phai chtmg minh.
+ Xétham g(x,y)=x"—y* -2y’ —2y” +5x+3 = f(x) =g(x,x) . Ham s6 dong bién theo

x, nghich bién theo vy, lién tuc trén

[1,1,2];[1,2;1,3];[1,3;1,39];[1,39;1,46];[1,46;1,51]

;[1,51;1,56];[1,56;1,6];[1,6;1,64];[1,64;1,67];[1,67;1,7];[1,7;1,73]

;[1,51;1,56];[1,56;1,6],‘[1,6;1,64];[1,64;1,67];[1,67;1,7];[1,7;1,73].
369

g(1,1,2)= o5 >0

+ Lai co nén theo bo dé ta sé c6

g(1,99;2)~4,1579601 >0

f(x)=g(x,x)>0vxe[1;1,2]
f(x) =g(x,;) >0vx e[1,99;2]

Tt d6 suy ra diéu phai ching minh!
* Luu 1j: Mgt dieu dang buon la khi viét trong bai khong duoc ghi “...
cong nhdn khong sé bi bt bé ngay lgp titcc. N6i chung cdch lam tong qudt bao gio ciing dai hon cdch
lam ding 1Q ma . Sau ddy 1a mot s6 bai c6 thé lam theo DAC.

4

ma phdi ghi hét ra dé nguoi ta

Bai 2: Chitng minh ring: f(x)=x"-x"+x*-x+1>0vxeR

Giai

1. Cach 1: Tao dung hing ding thic

2 2
Ta ludn co: f(x)=x8—x5+x2—x+1=(x4_1xj +§(X_2j +E>0
2 4 3 3

Tt d6 suy ra diéu phai ching minh.
2. Cach 2: DAC
Nhin cach 1 c6 vé rat ngan gon nhung sé nhiéu ban c6 thé khong nhan thay dau hiéu tach
hang dang thtc thi ta van c6 thé lam nhu sau:
: B
e Xét x<0 khi d6 —x*<0 lai ¢6 X _X+1:(X_Ej +Z>0 nén c6 diéu phai ching
x* >0
minh.
e Xét x>1 khi d6 x*—x*=x"(x*~1)=x"(x-1)(x*+x+1)>0 ta ciing c6 diéu phai
ching minh.
e Xét xe[0;1] day la khau quan trong nhat. Cach lam DAC s& nhu sau:

+ Budc 1: Phat biéu, chtng minh bo dé.
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+ Budc 2: D4t ham g(x,y) sao cho hop li dam béo luon dung theo bd dé ( rat quan
trong!). D€ dit ham g(x,y) ta sé dao ham timg bién mot va xét tinh déng bién, nghich

bién.Nhé la chd nao dang dong sé dit 1a x, nghich bién la y.

(XB)'=8X7>0
JpoR:! |:_5 4 0
+ Co: ( X) xS .Neén sé dat ham g(x,y)=x" -y’ +x* -y +1.
(xz)'=2x>0
(—x)'=-1<0

+ Chia dé tri: Dé chtmg minh vo nghiém dugc ta sé phai chia thanh cac khoang nho
[a;m];[m;n];...;[y;b] lam sao cho khi ta thay cAn min bdng x va can max bang y thi
g(x,y)>0. Cong viéc nay c6 casio dé hd tro.
¢+ Nhap vao may X*-Y’+X*-Y+1 . Ta s8¢ CALC X=0 trudc va tha cho voi Y=0
ludn xem c6 duong khong. Nhung tiéc 1a biéu thic bj am do ta da danh gia qua troi,
va vi thé can thu nho khoang lai. Thu tiép va cho Y=0,5 xem.Lan nay da
duong, nhung ta c6 thé néi rong khodng hon nita thit cho Y =0,7 14n nay ciing duong
nhung néu ndi rong ra hon nita sé bi &m.Thé 1a da tim dugc mot khoang. Ta sé lap lai
qué trinh trén véi X=0,7 va sé phai tim Y. Lan luot tim dugc 2 khodng ntra la
[0,7;0,9]&[0,9;1].
+ Budce 3: Loi giai:
- Viét lai budc 1.
- bit g(xy)= x® -y’ +x* —y +1 lién tuc trén cac khoang [0;0,7];[0,7;0,9];[0,9;1].
Déng bién theo x, nghich bién theo y, ¢6 f(x)=g(x,x).
g(0;0,7)~...>0=1(x)=g(x,x)>0vx e[0;0,7]
- Laic6 1g(0,7;0,9)~..>0=f(x)=g(x,x)>0vx<[0,7;0,9] .
g(0,9;1)=..>0=>1f(x)=g(x,x)>0vx€[0,9;1]

- Suy ra diéu phai ching minh.

Vay bai toan da duoc giai quyét! Hay chr . Chién 1 cai nita nao!

Vi du 2: Chting minh rang: f(x)=—x’+x" —x*+2x? +x+% >0Vx e [—%,g}

Giai

Day la 1 bai toan kh4 la chit nén chéc chén sé phai chia tuong d6i nhiéu khoang.

1. Xét xe[—é;O]Dét g(x,y)=—x"+x"-x* +2y2+x+% . Ta sé chia duogc cac khoang

la [—%;—0,1};[—0,1;—0,05];[—0,05;0]
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2. Xét xe [O;g}. Dit g(x,y)=-y° +x° —y* +2x’ +x+% . Ta sé chia duoc cac khoang la

1,1,11;|11,1,1,2{;(1,2;1,25(;(1,25;1,29(;(1,29;1,31{;(1,31,1,32 1,32,'%.Ghéchu’a!
(1011 (1,171,20 (1,271, 251,25:1, 290 1,297, 311,311,321 1,32, |

Vay bai toadn da duoc giai quyét!
% Ap dung lam bai sau: Chtmg minh ring: f(x)=-x"-3x*+6x-1>0vx€[0,2;1,1]
e Thtr ap dung cach lam trén lam cac bai sau
Chtng minh rang:

1. f(x)=—x6+x5—x4+2x2+x+%>0Vxe{—%;§}

2. f(x)=x"=x"+x* =x+1>0Vx( thir duing DAC nhé).
3. f(x)=x"—x"=x +4x* +6x+1 < 0Vx € (—o0; 1]

4. f(x)=x"—x"+x>—2x" +8x° —8x* +10x—2 > 0Vx > 1
5. f(x)=—x"-3x"+6x-1>0vxe[0,2;1,1]

Két thiic phuong phdp nay ¢ ddy, trong muc nay toi chi trinh bay cho cic ban mot so cich bam mdy
thoi dé xik 1y cic da thitc thoi, néu mudn tim hiéu thém vé cich chitng minh bat ding thitc 2 hay 3 bién
bang DAC thi hdy tham khdo thém & cudn sdch ma t6i da néi 6 dau muc nhé! Cam on cdc ban da theo
doi bai viét!
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NS kR L=

TAI LIEU THAM KHAO

Nhitng vién kim cuong trong bat diing thitc todn hoc - Trdn Phirong

Sing tao bt ding thitc — Pham Kim Hing

Bt diing thitc - Dinh Iy va dp dung - Nguyén Viin Mau

Sing tao phuong trinh, bat phuong trinh, hé phuong trinh - Nguyén Tai Chung
Bt ding thitc danh gid phong trinh v6 ty - Nguyén Minh Tudn

Vin dung tinh don diéu ciia ham s gidi phuong trinh v6 ty - Ngquyéen Minh Tudn
Tai nguyén Internet.

Page 39




	Pages from [Tạp chí Olympic] Bất đẳng thức một biến (1).pdf
	[Tạp chí Olympic] Bất đẳng thức một biến.pdf
	LỜI GIỚI THIỆU
	Bất đẳng thức một biến tuy không phải là một phần toán khó như bất đẳng thức một biến và hai biến nhưng tuy nhiên đây cũng là một phần toán khá hay và quan trọng đối với học sinh. Ta thường bắt gặp những bài bất đẳng thức một biến này khi đang giải ph...
	1. Anh Bùi Thế Việt – Sinh viên đại học FPT
	Facbook: https://www.facebook.com/viet.alexander.7
	2. Anh Lâm Hữu Minh – Sinh viên đại học bách khoa Hà Nội.
	Facebook: https://www.facebook.com/lamhuuminh.KSTN.K60.HUST
	3. Thầy Lã Duy Tiến – Giáo viên trường THPT Bình Minh.
	Facebook: https://www.facebook.com/tien.la.7161
	Bài viết tuy đã được mình chỉnh sửa khá nhiều nhưng không thể tránh khỏi những thiếu xót được, mọi người có đóng góp gì thì gửi qua mình qua địa chỉ:
	NGUYỄN MINH TUẤN
	PHẦN 1. CÁC BÀI TOÁN BẤT ĐẲNG THỨC 1 BIẾN
	I. CÁC BÀI TOÁN.
	II. HƯỚNG DẪN GIẢI.

	PHẦN 2. PHỤ LỤC – MỘT SỐ CÁCH CHỨNG MINH BẤT ĐẲNG THỨC MỘT BIẾN KHÔNG CHỨA CĂN
	I. PHƯƠNG TRÌNH BẬC 4.
	1. Sử dụng tính chất tam thức bậc 2.
	2. Sử dụng đạo hàm.

	II. PHƯƠNG TRÌNH BẬC 6
	III. CÁCH PHÂN TÍCH RIÊNG CHO HAI DÒNG MÁY ĐẶC BIỆT.
	IV. CHỨNG MINH TRÊN KHOẢNG.
	V. CHỨNG MINH TRÊN ĐOẠN





