Dang 3: Phan tich thanh c4c tong khong am

- Co so cna phuong phap nay thudng sir dung véi cac phuong trinh ¢ cac biéu thirc chira an viét duoc
duéi dang tong cac binh phuong

- Bién ddi phuong trinh vé& dang mét vé 1a mot tdng binh phuong cta cac biéu thic chira 4n, vé con
lai 12 tong binh phuong ctia cac s6 nguyén (sé sé hang cua hai vé 1a bang nhau)

[ (AZ =m?

{BZ =n’

, » gidi cdc phuong trinh twong tng va ket luan nghiém cua

Chang han: A’ +B%=m?+n? <
A’ =n
B? =m?

phuong trinh.

Bai 1:
Giai phuong trinh nghiém nguyén 4x> —12x+4y*-12y+20=0

Lo giai
Taco 4x* —12x+4y’ —12y+20=0 <> (4% —12x+9)+(4y* ~12y+9)+2=0

=S (2x—3)2 -+ (2y—3)2 +2=0 (phuong trinh v6 nghiém)
>0 >0

Bai 2:
Giai phuong trinh nghiém nguyén x* —3x+y’ -6y +10=0

Loi giai
Taco x*—3x+y*—6y+10=0< 4x* —12x+4y* - 24y +40=0
& (4X° —12x+9)+(4y” —24x+36) =5

< (2x-3)° +(2y—-6)" =5=12+2% =(~1)" +(~2)" (c6 4 trudng hop)

B (théa man)

+ THL- {2x—3:1 {x:

=
2y—6=2

Cac truong hop con lai tuong tu.

Bai 3:
Giai phuong trinh nghiém nguyén x° +2y? +z? —2xy +2x—-4y-4z+5=0

Léi gidi
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Phan tich: x*—2xy+ y? khdng on

Dung (a+b+c)2 =a’ +b? +c*+2ab+2bc +2ca
(a—b+c)’ =a®+b? +c? —2ab—2bc + 2ca

(x—y+1)2:x2+y2+1—2y—2xy+2x

Ta c6 phuong trinh <:>(x2 +y2+1—2xy—2y+2x)+(y2—2y+1)+(22—4z+4):1
<:>(x—y+l)2+(y—1)2+(z—2)2=1=(J_r1)2+02+02

Ta xét 6 truong hop:

X-y+1=1 x=1
+TH1: {y-1=0 <« <{y=1 (thoaman)
z2-2=0 z2=2

Cac truong hop con lai lam tuong tu.

Bai 4:
Tim s6 ty nhién c6 4 chit sb, biét rang s6 d6 bang tong binh phuong ciia 6 tao bai hai chit s6 dau va

hai chir s6 cudi. Biét rang hai chix s6 cudi giéng nhau.

Loi giai
Goi 56 ¢6 bdn chir sb 1a abce (a+#0; a,b,c 1a cac chit s6)
Tir gia thiét abcc=ab’ +cc <> ab00+cc=ab +cc <>100x+y = X + 2 (%2 —x;cC = y)
N x2+y2—100x—y=0<:>(4x2—400x+1002)+(4y2—4y+1)=1002+1
& (2x-100)° +(2y -1)" =100% +1= (2y -1)* <100° +1= 2y -1<100 = y < 50
Viy=cc= y €{0;11;22;33;44}

2 ,  [2x-100=100 x=0=ab
+ y=0=(2x-100)" =100° <

& —  (loai)
| 2x-100=-100 | x =100 = ab

+ y=33=(2x-100)' =76’ = (loai)

[2x-100=76  [x=88
=
| 2x—100=—-76

Bai 5:

Giai phuong trinh nghiém nguyén khéng am cua x*y® —4xy® + y* +x* -2y-3=0

Lai gidi
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Phan tich: y* -2y +1=(y-1)?; x3y3—4xy3=xy3(x2—4)
Phuong trinh x°y® —4xy® + y* +x* =2y -3=0< xy*(x* —4)+(y* =2y +1)+ X’ -4 =0

SN (x2 —4)(xy3 +1)+(y—1)2 =0 (%)

- 0 ——

>0 20
Cxy*+1>0
Vi , =X -4<0e|X<2e-2<x<2
(y-1)"=0

Vi xe =xe{0,12}

Thay vao phuong trinh ban dau ta thay thoa man

+V6i x=1=-3y’+y*-2y-2=0<3y°’ -y’ +2y+2=0< y*(3y-1)+2y+2=0
Néu y=0=2=0 (v6 nghiém)

Néu y>0=y>1=3y-1>0=VT >VP (khong thoa min)

+ x=2= y =1 (théa man)

Vay (xy)=(0:3);(x:y) = (2).

Bai 6:

Tim cac nghiém nguyén cta phuong trinh x> +y*—-x-y=8 (1)

Loi giai

Taco X’ +y?—x—y=8< 4x* +4y* —4x—4y =32
& (4x* +4x+1)+(4y* +4y+1)=34
SN |2x—1|2 +|2y—]42 =3*+5°
Bang phuong phap thir chon ta thay 34 chi c6 duy nhat mot dang phén tich thanh tong cia hai s6 chinh
phuong 3%,5°. Do d6 phuong trinh thoa mén chi trong hai kha nang:

i3 (e

[2y-4=5 [2y-4=3
Gia cé4c hé trén suy ra phuong trinh (1) ¢6 bén nghiém nguyén la

(2:3),(2-2),(-5-8),(-1-2).(3:2).(3-1).(-2:2),(-2-1)
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Bai 7:
Giai phuong trinh nghiém nguyén

a) X*+5y?—4xy—4y+4=0 b) (x+y+1)"=3(x"+y*+1)

Loi giai
a) Ta dua dugc vé dang (x—2y)2 +(y—2)2 =0

b) Pua duoc vé dang (x— y)2 +(x—1)2 +(y—1)2 =0

Bai 8:

Tim nghiém nguyén duong ctia phuong trinh 3x* +2y? + 2> + 4xy + 2yz = 26 — 2xz

Loi giai
Taco 3x° +2y* + 2% +4xy +2yz = 26 — 2xz

<:>(x+y+z)2+(x+ y)2+x2 =26

Bai 9:

Tim nghiém nguyén duong ctia phuong trinh 2x° +2y? +2° +2yz = 36— 2xz

Loi giai
Phuong trinh 2x* +2y? + 2% +2yz = 36— 2xz

< (x+ y+z)2+(x—y)2 =36

Bai 10:

Tim nghiém nguyén duong ctia phuong trinh x* +y* + 2>+ yz =19—xz

Loi gidi
Nhan 2 vao ca hai vé ctia phuong trinh ta dugc:

(x+ y+z)2+(x—y)2+z2 =38

Bai 11:

Tim nghiém nguyén khéng &m cuia phuong trinh x* + y® —3y* =66 -3y

Lot giai
Tacd x*+y*-3y* =66-3y < X +(y—1)3 =65
Xét truong hop y =0 hoac 1 khéng théa man, y=2—=x=8

Véi y > 2 thitacd 2 tong khong am.
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Bai 12: Chuyén Su pham HN nam hoc 2007 - 2008

Tim tat ca cac s6 nguyén duong X,y thoa man 2(x+y)+xy = x* +y?

Loi giai
Céch 1: Taco 2(x+y)+xy=x"+y?
& (x=y) +(x=2)" +(y-2)" =8
Cach 2: Nhan xét duoc (x—-2)(y-2)<4
Cach 3: x*—(y+2)x+y*-2y=0
Bai 13:

Tim nghiém nguyén duong ctia phuong trinh y?z? +(y3 —2xy)z +x(x—y)+y*z*(y-1)=0

Loi giai
Phuong trinh < (yzz2 —2yz+ x2)+(yzz — xy) =-y’z+yz+(1-y)y?z’
& (y2=x) +y(y2-x) = y’z(1-y)+y’2* (1-y)
2 2

o [noxd] —yra-pa o X oyreao-ye el )

2
T phuong trinh (*) ta suy ra y? >y’z(z+1)(y-1) (**)

Do v,z la céc s6 nguyén duong nén (**) tasuy ra y=1

2
Vinéu y>2vado z>1nén z(z+1)(y-1)>2= yzz(z+1)(y—1)>y7, mau thuan vai (**)

Y s 2 Z_X:O X=12
Thay y=1 vao (*) tacé z—x+1 =1<:> =
2 4 z-x=-1 X=z+1

+

Vay phuong trinh da cho ¢6 cac nghiém la (t;L;t),(t+1Lt) vdi te

Bai 14:
Tim nghiém nguyén cta phuong trinh: x*+y? —6x+4y+13=0 (1)

Léi gidi

Taco: x*+y” —6x+4y+13=0c (X" —6x+9)+(y* +4y+4) =0 (x-3)" +(y+2)" =0

Xx—3=0 X=3
= =
y+2=0 y=-2
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