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Chu dé 1: BIEN POI DAL SO
Chwong 1: Can thirc

1.1 CAN THUC BAC 2
Kién thirc cAn nhé:
e Can bac hai cua sb thuc @ 14 sd thuc x sao cho x* =a.

e Cho s thuc a khong am. Can bac hai s6 hoc cua'a ki hiéu la Ja 1a
mot s thue khéng am x ma binh phuong cta nd bang .« :

a>0 x>0
=
Ja=x x’=a

e Véihaisd thuc khong am a,b ta co: Ja<idbsas<h.

e Khi bién doi céc biéu thirc lién-quan dén ¢dn thirc bac 2 ta can luu y:

A, ab
A |4 =1 b AFO
—A A<0
+ NA'B =|A|NB = ANB v6i 4,B>0; VAB =|A|NB =-4JB voi
A4<0;B>0
+\/E: (A8 _NAB i 4B 0,820
B \B |B|
L MO MNA 0 Dy goi 1a phép ki can thite & miu)

Ja 4
¢ u(JisdE)
Ja+JB  4-B
truc cin thirc & mau)

1.2 CAN THUC BAC 3, CAN BAC n.
1.2.1 CAN THU'C BAC 3.

+

vol A,B>0,4+ B (Pay goi la phép
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Kién thirc cAn nhé:

e Cinbac 3 ciamdt sé a ki hiéu1a Va 13 sd x sao cho x° =a
. ChoaeR;3a=xc>x3=(i/2)3:a

e  Modi sd thue a déu co duy nhéit mot cdn bac 3.

o Néua>0 thi Ja>0.

o Néua<0 thi a<0.

o Néua=0thiJa=0.

a_a

e 3—=—— v6imoi b=0.
b oAb
. %:%.% vOoi moi a,b.

3/ 2
° 32: /;B vo1 B#0
Y4 [4
() — = 3—
B B’

R LR s e
= volr A#*B.
Ja+3B A+B
1.2.2 ~CAN THUC BAC n.
Chosdo aeR,ne N;n>2.Canbac n cua mit sO a la mdt sO ma Iy
thira bic 7' cla nd bang a.
o Truonghop nlasdlé: n=2k+1,keN
Moi sb thuc a déu c6 mot cin bac 1é duy nhét:
#g =x = x* =aq ,néu a>0 thi *Va>0,néu a<0 thi
*Ya <0,néu a=0 thi *Ya =0
e Truong hop nlasd chin: n=2k,keN.
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Moi sO thue a >0 déu co hai can bac chan doi nhau. Can bac chan

duong ki hi¢u la 2(‘/; (goi la can bac 2k sb hoc cua a ). Can bac

T A r 1A \ 2k 2k _ A 2k __ .
chanamklhleula—\/g, \/2—x<:>x20 vax" =a;
“a=x=x<0vax*=a.

Moi s6 thuc a <0 déu khong c6 can bac chan.
Mot s6 vi du:
Vi du 1: Phan tich cac biéu thic sau thanh tich:

a) P=x"'-4

b) P=8x+33

c) P=x"+x"+1
Loi giai:

a) P=(x2—2)(x2+2)=(x—\/§)(x+\/5)(x2+2).
b) P=(2x)'+(3 ) = (2x+3)(4 - 243x+3).

c) Pz(x2 +1) —x =(x2 —x+1)(x2 +x+l).
Vi du 2: Rit gon cac biéu thie:

a) A=x[x— x—\/}& khi x>0.

b) B = \Jdx—2ax—1 ++/4x+24x 1 khixz%.
¢) C=\/9—\/5x/§+5\/8+10\/7—4\/§

Loi-giai:
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a) A= \/;—‘/x \/;+— Jx - x—

—_— x_
——= :>A .
Vx 2‘ V- 2 2

x__

+ Néu \/;>;<:>x>% thi

+ Néu \/;<%<:>0£x<%thi

I I I
L Y LS N L
Ve 2‘ T =3

b)
B =~dx—2dx—1 +34x+ 2dx —1 =\dx—1-2/dx 21 £ 14 Jdx—1+2J4x—1+1

HayB:\/(x/4x— —1)2+\/(J—1+1) ‘\/F 1‘ ‘MH‘
=‘M—l‘+M+l

+Néu \/4x—1—120<:>4x—121<:>x2% thi ‘\/4x—1—1‘:\/4x—1—1 suy
ra B=2v4x-1.

+ Néu J4x—1—1<0©4x—1<1<:>%£x<%thi

‘\/zlx—_—l‘:—M+l suyra B=2.

0)/Dé yeling: 7-43=(2-3) =7-43=2-\

Suy ra

C=\/9—\/5\/§+5\/8+10(2—\/§ =\/9—\/5\/§+5\/28—10\/§
:\/9—\/5J§+5 (S—ﬁ)2 Hay
C=\/9—\/sﬁ+5(5—«5)=\/9—\/E=Jﬁ=\/2=2
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Vi du 3) Ching minh:

a) A:\/7—2\/g—\/7+2\/€ 1a s6 nguyén.
b) B:i/l+@+i/ V34

I_T 12 mot s6 nguyén ( Trich dé TS vao'16p

10 chuyén Truong THPT chuyén PHQG Ha No6i 20006).

c) Chl’rngminhréng:x:i/a+—a;1 8a3_1+i/ aty Ol

3 3

voi

| B n
azg la so tu nhién.

d) Tinh x+y biét (x+\/x2+2015)(y+«/y2+2015)=2015.
Loi giai:
a) Déthdy 4<0,
Taco
2
=(J7—2J8—\/7+2J6) =726 +742V6-27-2J6 7+ 26

=14-25=4
Suyra A=-2.

b) Ap dung hdng dang thirc: (u+ v)3 =u’+v’ +3uv(u+v). Ta co:

BS=[§/I+g+i/I@I_1 ‘/; 1—% [\/+*/974\/1@

9
(i/l+@+i/l—@}.Hay
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B’ :2+3i/(1+\/§74][1—\/§74J.B<:>B3 :2+3‘3/1—%B<:>B3 =2-B& B +B-2

2
& (B-1)(B*+B+2)=0 ma BZ+B+2:(B+%j +%>0 suyra B=1.
Vay B la sb nguyén.

¢) Ap dung hing dang thirc: (u +v)3 =u’ +v’ +3uv(u +v)
Ta co
X =2a+(l—2a)xc>x3+(2a—1)x—2a=0c>(x—l)(x2+x+2a)=0

Xét da thitc bac hai x> +x+2a vdi A=1-8a>0

+ Khi a:l ta co x=§/1+§/1=1 )
8 8 8

+ Khi a >%, taco A=1=8a am nén da thic (1) co nghiém duy nhat x =1

=1 1a

1 a+1 [8a— _a+l -1
Vayv01m01a>§ ta co: x—3a+— 3

sotunhlen.
d) Nhan xét:
(\/m+x)(\/x2 +2015—x):x2 +2015-x* =2015.
Két hop vai gia thiét ta suy ra \/m —-x= \/m +y
:m+y+M+x:m—x+\/m-yc>x+y:O

Vi du 4)
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a) Cho x= \/4+\/10+2\/7 \/4— 10+2 . Tinh gi4 tri biéu thirc:

x'—4x +x*+6x+12
x> =2x+12
b) Cho x=1+3/2. Tinh gi4 tri cta biéu thirc
B=x*-2x"+x*—3x% +1942 (Trich d& thi vao 16p 10 Truong PTC
Ngoai Ngit - PHQG Ha No6i nam 2015-2016).
¢) Cho x=1+</2+3/4. Tinh gi4 trj biéu thuc:
P=x"—4x*+x’—x*=2x+2015

P=

Giai:

a) Taco:

X —(\/4+\/10+2 5+\/4— 10+2 j—8+2\/4+\/10+2 \/4— 10+2

o x> =8+26-2J5282 (\/5—1) =8+2(V5-1)=6+25= (£+1)2

— x=+/5+1. Tird6 ta suyra (x—1)2:5<:>x2—2x:4.

(x2—2x)2—2(x2—2x)+12 4> 34412
x*E2x+12 4412
b) Taco x=1+2= (x—1) =2 x* ~3x? +3x~3=0. Ta bién ddi
biéu thirc P thanh:

Ta bién d6i: P =

P =x%(x’ —3x7 +3x—3) +x(x" =327 +3x=3)+(x’ —3x" +3x—3)+1945 = 1945

¢) Déyrang: x:%/27+3/§+1 ta nhan thém 2 vé véi /2 —1 dé tan
dung hing dang thirc: @’ -b° =(a —b)(a2 +ab +b2). Khi d6 ta co:
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(%5—1)x=(%—1)(%/27+%+1)

& (2-1)r=10 2x=x+1022 =(x+1) ©x*-3x’-3x-1=0.

Ta bién dbi:

P=x"—4x*+x —x* —2x+2015:(x2 —x+l)(x3 —3x> —3x—1)+2016=2016
Vidu5) Cho x,y,z>0 va xy+yz+zx=1.

a) Tinh gia tri biéu thic:

P:x\/(1+y2)(l+z2)+y\/(1+22)(1+x2)+Z\/(1+x2)(1+y2)

1+x° I+ y* 142°
LYz 2xy
I+x? A+ A2 \K1+x2)(1+y2)(1+22)

b) Chung minh rang:

Loi giai:
a) Déyrang: l+xr=x"+xp+yz+zx=(x+ y)(x +2)

Twong tu d6i voi 14 y*;1+2%ta co:

x\/(1+y2)(l+zz) :x\/(y+x)(y+z)(z+x)(z+y)

1+x° (x+y)(x+z)

=x(y+z)

Suy ra P=x(y+z)+y(z+x)+z(x+y):2(xy+yz+zx):2.

b) Tuong tu nhu cau a)

Ta co:

x .y oz _ X N y B z

1+x* I+y° 1+2° (x+y)(x+z) (x+y)(y+z) (z+y)(z+x)

:x(y+z)+y(z+x)—z(x+y): 2xy _ 2xy
o) oG )i )15 7)

Vidu 6)
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a) Tim x,,x,,...,x, théa man:

\/)c,2 -1° +2\/)c22 =22 ot nyx, —n’ :%(x]2 +x,° +...+xn2)
4n+~4n® -1

2n+1++2n-1
F)+ f(2)+..+ £(40).

Loi giai:

b) Cho f(n)= v6i n nguyén duong. Tinh

a) Dang thirc tuong duong véi:

2 2 2
(\/)clz—l2 —1) +( x22—22—2) +...+(1/xn2—n2 —n) =0

Hay x, =2,x,=2.2%,..,x, =2n"

x2+y2=4n
b) Pit x=+2n+1,y=~+2n—1={xy=+4n’ 1.

2 2

X~y =2

Suy ra

2 2 3.3 1 , ; 1 3 3
fy =X £ Ny ):E(*/(Z””) -y},

Ap dung vao bai toan ta co:

£ ) 47O+ £(80) = [ (V5 )+ (V57 =5 .+ (VBT 79
(@—\/1_3)=364

_1
2
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Vidu 7)
a) Chimg minh rang: ! + ! + +;>4 Dé thi
CVIHN2 BeVA T J19+480 0
chuyén DHSP 2011

b) Ching minh rang; 1 + ! + ! +...+;>2(1— ! j
W2

23 34 nn+1 Ji+1

¢) Chung minh: 2Wn-2<— ! ! L <2n -1 véi

1 1
NN RN TR

moi s6 nguyén duong n>2.

Loi giai:
a) Xét de—b 1 o 1
JI+42 B4da N9 4480
B= ! + : +.. ¥ L
V243 Na+5 V80481
Dé thiy 4> B.
Taco A+B= ! + ! + ! +ot ! + 1
TN BN N O N BN N P
Nl
Mait khéc ta co: ( ) =Jk+1 -k

1 —
e+l +1 (\/ﬁm/%)(mﬂ/%)
Suy ra A+B=(\/§—\/I)+(\/§—\/§)+...+(Jﬁ—\/%)=Jﬁ—1=8.Do

A>B suyra 24> A+B=8& A>4.

b) Dé ¥ rang:

1
f JkT \/k(k+l)(\/k+l+\/_) TN T

moi k& nguyén duong.
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