Chuyén dé 12. PHEP NHAN VA PHEP CHIA CAC PHAN THUC PAI SO

A. Kién thirc ciAn nhé

, . . AC_ AC
Quy tac: Muon nhan hai phan thuc, ta nhan céc tu thirc véi nhau, cdc mau thirc véi nhau: BD = BD
Phép nhén cdc phén thivc ¢6 cdc tinh chit:
e Giao hoan: — £—£ A
"B'D DB’

. Kith .?EC%E:é EQ
NP Bp'DFF BEDF#

Phéin ohéi d& véi ohéo o3 A§+EQ AC _AE
o D= —=——+——
an phoi doi véi phép cong: g+ 2= 5T 5 F -
1. Phan thirc nghich ddo. Hai phan thirc duoc goi 1a nghich dao ctia nhau néu tich ctia chung bang 1.
i o A AB A B
Tong quat, néu B 1a phan thuc khac 0 thi BA =1, do d6 B 1a phan thirc nghich ddo cua phéan thuc A

2. Phép chia

, . A C A C
Quy tdac. Muon chia phan thuc B cho phan thirc D khac 0, ta nhan B v6i phan thic nghich dao cua D

B. Mt s6 vi du
Vi du 1: Thyc hién céc phép tinh sau:
=12x+5. 4x+3 +12x+5. 6- 3x
Xx+9 360x+150 x+9 360x+150
P=x+3y.4x- 2y x+3y.x- 3y
3XxX+y x-y 3XxX+y x-y

a

Gidi
Tim cach giai. Nhan thiy trong cac biéu thirc déu c6 phan thirc chung. Do d6 nén van dung tinh chét phan
phdi ctia phép nhan nham dwa bai toan vé dang don gian hon.
Trinh bay loi giai
a) Dung tinh chat phan phdi, ta co:

p_L2x+5% 4x+3 6- 3x Q 2x+5 x+9 _ 1
X+9 '§60x+150 360x+1508 x+9 30(12x+5 30

b) Dung tinh chat phan phdi, ta co:

p_Xt3y@x- 2y x 3yQ_ x+3y 3x+y_ x+3y
3x+y8 x-y x-yBF 3xX+y x-y x-y

Vi du 2: Rt gon biéu thic:



_38°- 2ab- b’ 33°- 4ab+V’
28’ +ab- b* 3a*+2ab- P
(Tuyén sinh 10, Truong PTNK, PHQGTP.H6 Chi Minh, nam hoc 2004 - 2005)
Gidi
_(a- b)(3a+b) (a- b)(3a- b) _(a- b)(3a+b) (3a- b)(a+b)
(2a- b)(a+b) (3a- b)(a+b) (2a- b)(a+b) (a- b)(3a- b)

R=3a+b
2a- b

Vi du 3: Cho X+ y+Z=1. Ching minh rang gia trj biéu thirc sau khong phu thudc vao gia tri ctia bién sd:

(x+y)° (y+2° (z+x)°

P= . .
Xy+z yz+x zx+y

Giai
Tim cach gii. Khai thac diéu kién bai toan, nhan thay véi diéu kién nay chung ta c6 thé cAn bang bac ¢ mau
va phan tich thanh nhan tir duge Xy +2Z=Xy+2(x+y+2) =(z+x)(z+ ). Do vy ching ta c6 1i giai sau:
Trinh bay loi giai
Thay 1= X+ y+Z vao mau sb, ta duoc:
Xy+z=xy+z(x+y+2) =(z+x)(z+y)
va tuong tu ta co:
yZ+ x=(x+y)(x+2)
x+y=(x+y)(y+2)

(x+y) (y+2) (z+x)°
(x+2)(y+2) (x+Y)(x+2) (x+)(y+2)

Tu d6 suy ra: P=

p P=1
Vi du 4: Cho @+ b+ c= 0. Chimg minh rang tich sau khéng phu thudc vao bién sé:

_ 4bc- a’ 4ca- b dab-
bc+2a* ca+2b* ab+ 2¢

o=
b C ag

a) Ta co:

abc- @ _ 4bc- (b+of - (- 2bc+C) - (b- o)
bc+2a2 bc+a- a(b+c) bc+a’- ab- ac (a- b)(a- )

ay M

Gidi

(1

dca- B2 _ - (c- a)
ca+20”  (b- a)(b- ¢

Tuong tu ta co:

2)



4ab- & _ - (a- b)
ab+22  (c- a)(c- b)

Tu (1) va (2), (3) ta co:

_4bc- & 4ca- b’ 4ab- ¢ _ - (a- b)*(b- ¢)’(c- &)’
bc+2a’ ca+2b? ab+2¢ - (a- b)’(b- o) (c- &)

3)

Viy gia tri biéu thitc M khong phu thude vao gia tri cua bién.
b) Ta co:

N=§+a%+b% cQ_a+bc+b a+c _(-9(-a) b)=_1
b o af b ¢ a abc

Vay gia tri biéu thirc N khong phu thudc vao gia tri cta bién.

. 1 . 1
Vi du 5: Cho x 14 s6 thyc 4m thoa man X° +7 = 23. Tinh gi4 tri biéu thuc A= X +?

Gidi
Tim cach giai. Do két luan c6 dang hang dang thirc &° 4+ b, nén dé tinh gia tri biéu thirc, ching ta can tinh
duoc X+ 71( Véi suy nghi 4y, chung ta khai thac diéu kién dé tim X+ 71< Tur d6 chung ta c6 10i giai sau:
Trinh bay loi giai
1 o}

T gia thiét x° +1-23p 4241 =23p §<+la:r
X

e pe =

1
Vi x<0 nén x+;=- 5

Taco: A= x3+—_§<+—-- 3§<+71(%=(- 5 3(- 5 =- 110.

Vi du 6: Rut gon biéu thirc v6i n 13 sé nguyén du0’ng:

e M e =
14 2.5 365 n+3;‘j

Tim céch gidi. V&i phép nhan cac biéu thiic theo quy luat, chiing ta thudng xét phan thirc ¢6 dang téng quat.

Gidi

Sau d6 phan tich thanh nhan tir ca tir va miu dang tong quét ay. Cudi cung thay cac gia tri tir 1 dén n vao
biéu thirc va rat gon.
Trinh bay loi giai
2 _K+3k+2_(k+1)(k+2)
k(k+3)  k(k+3) k(k+3)

Xét 1+

Thay k=1 2; 3...;n ta dugc:



2334 45 (n+1)(n+2) _234..(n+1) 345.(n+2) _3(n+])

A —_— — — . —_
142536 n(n+3) 123.n 456.(n+3) n+3
. .~ a b ¢
Vidu 7. Cho a, b, ¢ d61 mdt khac nhau théa man + + = 0. Tinh gia tri ctia biéu thirc:
b-c c-a a-b
a b C

2 + 2 + 2
(b- o) (c-a) (a- b)

Gidi
Tim cach giai. Quan sat phan gia thiét va két luan cta bai toan, chung ta nhan thiy c6 nhiéu diém gidng
nhau. Do véy, dé khong phtic tap ching ta van dung gia thiét va tao ra timg hang tir cta phan két luan. Sau
do cong lai.
Trinh bay loi giai
b c

a
Ta co: + + =0
b-c c-a a-b

g _2a b ¢ ~ac-a+b-bc_ c
+ e =
b-c c-a b-a (b- ¢)(c-a) b-a

&@- bP+bc-ca _ ¢
(b- (c- a)a- b) (a b P

b _ - a+ab- bc
Twong tw: (7 " (&= b)(b- I(c- a) @

a _ P-C+ca-ab
(b- F (a b)(b- Jlc-a) &

. p—2 4 b +—<
Cong ting ve cua (1); (2) va (3) (b- ¢ (c- a)° (a- b)

Nhan xét. Tir két qua ta thay a. b, ¢ khong thé cung dau dugc do vy ban c6 thé giai dugc bai toan sau: Cho

. a b C s . .
a, b, ¢ d61 mot khac nhau thoa man b C + o 3 + = b = 0. Ching minh ring trong ba so sau a, b, ¢ ton

tai mot s khong am va mot s6 khong dwong.
C. Bai tap van dung

X X-3  Ix+10Q  x+7

1. Ry ié pc: A= - B 3
12.1. Rut gon bicu thure -2 X+2x+4 X- 8F X +2x+4

12.2. Chimg minh rang v6i X* O;x* £1 thi biéu thirc sau co gia tri khong phy thudc vao bién.

+x+1 X¥- x+19x +x3- X¥- x

A= X+x  X-x B x+1

-y x2+y2+y- 20 4 + 4%y + Y- 4
V- X 27t B Rty taix

12.3. Rat gon biéu thirc: A=



o

€ (x- 1 )
12.4. Cho biéu thic: P =& e 1 - 2C+ax, 1 U =
§x+(x- 1) x-1 X- 1E| X+ x

a) Rut gon biéu thirc P.

1
b) So sanh P véi 5

-1, X416 2(X- 2x+1)
12.5. Cho P—Ei_ T

a) Rut gon biéu thirc P.

b) Tim x nguyén dé P nhan gia tri nguyén.
X X-y Q® y 1 Qx
12.6. Cho A=Ee . SE 41 9x
V+xy X+xBEC- xF x+yFy
a) Rat gon A
b) Timx,y & A>1va y<O

. X 1
12.7. Cho x 1a s6 thuc duong théa man didu kién x2+7=7
Tinh gia tri biéu thirc A=x3+i va B=x5+3
' X X
12.8. Thuc hi¢n phép tinh:
a)A=14+4 5+4 9'+4 17°+4
F+4T7+411+4 19+ 4
14+411 34+411 54+éll 29“+411
b) B= —T 1 11
2+ 44 64+ 3004
4 4 4 4
12.9. Cho hai sb thuc a, b thoa diéu kién ab=1La+b* 0. Tinh gia trj cta biéu thirc:
(a+b) b’F (a+b) B'& (a+b) be
P+c- & _a- (b-c)f
12.10. Cho X = Y=

2bc (b+c)’- &
Tinh gia trj biéu thie P =Xy+X+Yy

, 1 16 1 1 1
12.11. Cho a, b, ¢ 1a nhiing so0 nguyén thoa man: +—+-—Fz=—+-4+—
S0 b c& & b

Chimg minh rang & + b+ chia hét cho 3

12.12. Rut gon biéu thuc véi 7 1a s6 tu nhién:

_ 7 @ 7 @ 74 7
a) B—?——: - —=%l- —=.é-
6.12 7.13 8.145 n(n+6)

10:

3, v6i N>5

[S]



C 220 2 22 Q .
b) —g ﬁ 373? ( )z véi n>0

Hwéng din giai — dap s6
12.1. Ta co:

AEX  X-3  Ix+108  x+7
Bx- 2 X +2x+4 xX-8F C+2x+4

_x(xX¥+2x+4)- (4- JY(x- 2)- (Tx+10)  x+7
- (x- 2)(x®+2x+4) X +2x+4

_X+2¢C +4x- X +2X +3x- 6- 7x- 10, x+7
(x- 2)(x*+2x+4) X +2x+4

_ 4x’- 16 X +2x+4
(x- 2)(X2+2x+4)  x+7

_ 4(x- 2)(x+2) x2+2x+4=4(x+2)
(x- 2)(X*+2x+4) x+7 x+7

12.2. Ta co:
_(x- DO +x+1)- (x+D(x- x+1) x(x+x- x- 1)
B x(x+1)(x- 1) ' x+1

-1 8- 18- )+ L2 (8- Y(x+1)
T (x+)(x- 1) x+1 (x+D(x-1) x+1

Vay biéu thic A=- 2 khong phu thudc vao bién.
12.3. Tacod

A=fX Y+X2+y2+y- 28 (2¢+y)- 4
B2y- x  (x+y)(2y- XF x(x+y) +(x+Y)

_ - YR+ +y 2 (2¢+y- 2)(2X+y+2)
(x+y)(2y- x) (x+y)(x+1)

_ 2 +y-2 (x+y)(x+1) _ x+1
C(x+Y)(2y- (2 +y- (2 +y+2)  (2y- N)(2X +y+2)

12.4.

(x- )" 1 2 +4x 1 0 2x
x+(x- 1) x- 1 X- llg'x3+x

a) Taco: P= (PK: xx1,0)

ARHDD:

(x- 1’ 1- 2X%+4x X+ x+1

4 2
Fegr ) +x+1) (x- 1)(x2+x+1)+(x— 1)(x2+x+1)Ex2+1

B ADAD~



=§("- 3¢ +3x- 1- 1+2X +4x+ X +x+18 2
E (x- 1)(x* +x+1) E’XZH

_ X1 R+1_%4l
(x- D> +x+1) 2 2

o po Xt 1
2 2

C s 1
dau bang khong xay ra. Vay P> >

12.5.

L m@e- 1, ¢+18.2(¢- 2x+])
a) Ta co: P—g_ X+X2+XB.: PR

§8+x+1 X- x+19 2(x- 1)
= + =
X x F x

=§§x2+2%2(x- ) _ X+l x _xX+1

X x x-1 x-1

PK: x* Ox* 1

b) Ta c6 P=)j_+11=x+1+x_i1 vi xI Zb x+1i zU X_ili 4
U x- 11 U(2) suy ra:
x-1 [ 1 2 | 1 2
X 2 3 0 -1
Két hop véi tap xac dinh xi {0L- 1} thi xi {23} ta duge P1 Z.
12.6.
X x-yQ 1 Qx
2) Ta co: A= §2+xy x2+i/<y;5 yzxyz+x+ ET/
_Se X Xy- Y 0? yz + X - Xy %i(
By(x+y) H(x+VF-(x+))(x- y)  x(x- N(x+Y)Fy

_ Xty Xty x_xbe Yx+y) x_x-y
Wix+y) x(x- Yx+y)'y  wix+y) 'y x

PK: xy* 0x* xy

b) A>10 Xy>OU x>0

op x+—— 3(vi x>0)

SEEY

s 1 .
127.Te 2 +—==70 ®+2+—==90 ?
! X X

><I|—I



. 5 )
Ta co §’+1§2+1$ 37U X3+i+x+l=21b X3+i+3=21
X X7

'S X X
P A=18
14 10 ~ 1 1 1
5 X+ —FXC +—-3=718U X+ - +x+==126b X°+ - +3=126
Ta“"g’e‘z xz% X5 X 0T X %
P B=123
12.8.

a) Xét K +4=(k+2) - 4 =(k>+2- 2k)(K2 +2k+2)

= gk- 1)° +].$/<+1)2 +1¢

Ap dung két qua trén vé6i k=1,35,...,19. Ta co:
_(@+)(Z+1)(# +1)(6° +1)(8 +1)(10° +1)  (16° +1)(18° +1)
~(Z2+1)(# +))(6 +1)(g +1) (107 +1)(122 +1) T (18 +12) (207 +1)

20 +1 401

b) Tuong tu cau a, ap dung cong thuc:

1§ 18, 18 18 1t

K'+= = +=E+ =t
4 2@' 2 25 2t

B——

Ta duoc két qua a1

12.9. Véi ab=La+b* 0, taco:

__ @b, 3(a* + 1) ,_6la+b)
(a+b)’(ab)’ (a+hb)'(ab)® (a+b)’(ab)

=a3+b3+3(82+b2)+6(a+b) & +b- 1 3(éf+bz)Jr 6
(a+b)° (a+b)' (a+b)° (a+b)° (a+b)’ (a+b)’

(& +P- 1)(a+b) +3(a*+ ) +6

- (a+b)'

_(@+p- Y& +b° +2)+3(a" +b°)+6
- (a+b)*

(@+p) +a@+p)+a (@+p+2)
- (a+b)’ ~ (a+b)

_(@ + 12 +2ab)’ §a+b -
(a+b)’ (a+b)’'

=1




Vay P=1,véi ab=La+b* 0.

2 2 2 2 )
12.10. Xét xp1o P H2bc+c- & _(btc)- a _ (b+c- a)(btcta)

2bc 2bc 2bc
et y+1= b*+2bc+c*- b +2bc- & _ 4bc
°t (b+c- a)(b+c+a) (b+c- a)(b+c+a)

vay P=xy+x+y=(x+1)(y+1)- 1=2- 1=1

1 1 1 1 1
1211. TacH: &+—+-"F==—+—-+—= (1
4o b c& & b (1)

§+1+1§=i2+i2+l+3+£+3
b ¢c& & b & ab bc ca
~1,1,1,2a+b+0)

)

a +F+?+ abc @

2(a+b+¢)

Tu(l)va2) b =0b a+b+c=0

Tacé: @ +b°+C =(a+b)’- 3ab(a+b)+C =(a+b+c)’- 3abc(a+b+c)- 3ab(- ¢)=3abc3
12.12.

o1 — 7 _K+6k- 7_ (k- )(k+7)
A XU k+6)  k(k+6)  k(k+6)

thay k=6,78,...;n ta dugc:

513614715 (n- 1)(n+7) _567..(n- 1)1314.15..(n+7)
6127138147 n(n+6)  67.8.n 121314.(n+6)

6(n+7)
12n

2 K+4k+2  (k+2)
1+ = -
X k) ™ K(k+4) k(k+4)

thay k=12;3...;n ta dugc:
34.(n+2) 6(n+1)(n+2)

C=—,—_ = =

152637 n(n+4) 12(n+4) (n+3)(n+4)




