Chuong

Chuyén dé 20. PHUONG TRINH NGHIEM NGUYEN

A. Kién thirc cin nhé

1. Phuong trinh nghiém nguyén 1a phuong trinh c6 nhiéu an s, tit ca cac hé sé ciia phuong trinh déu 1a sd
nguyén. Cac nghiém can tim ciing 1a s nguyén. (Phwong trinh nghiém nguyén con goi 1a phwong trinh
Diophantus - mang tén nha toan hoc ¢6 Hy Lap vao thé ky thi II).

2. Phuong trinh nghiém nguyén khong ¢ cong thirc giai tong quat, chi co cach giai cia mot sé dang. Trong
chuyén dé nay dugc gidi thiéu qua mot s6 vi du va bai tap cu thé.

3. Cach giai phuong trinh nghiém nguyén rit da dang, doi hoi hoc sinh phan tich, dy doan, ddi chiéu va tu
duy sang tao, 16gic dé tim nghiém.

B. Mt s6 vi du

1. Dang phwong trinh bic nhit 2 an ax+ by=c (a,Bc€ Z; a, b khong dong thoi bang 0).

Ta c6 dinh 1y sau: Diéu kién can va du dé phuong trinh ax+by =C (a,b,c€e Z;a,b#0) c6 nghiém nguyén
la w6c s chung 16n nhét cia a va b 1a wée cia c. (tie 1a (@,b)c).

Vi du 1: Tim nghiém nguyén cua céc phuong trinh:
a) X- 3y=5_(1); b) 2x- 5y=20.  (2);
c) 3X-7y=24.(3), d) 20x- 11y =-49 . (4).
* Tim cdch giai: Cau a) hé sd ctia an x 13 1, ta c¢6 thé tinh ngay an x theo y. Khi d6 y lay cac gia tri nguyén
thi chic chin x nguyén. Cau b); ¢) vé gia tri tuyét doi thi hé sé ctia x nho hon hé sb cua y. Do d6 ta tinh x
theo y. Ta tach phan nguyén, dat phan phan s bang an s6 méi va dua vé phuong trinh méi ¢6 cac hé sé nho
hon hé sé cua phuong trinh ban dau. Tiép tuc cach giai nhu trén cho dén khi c6 mot an s c6 hé s6 bang 1 va
dugc tinh theo an sb kia co hé sb nguyén. Sau d6 tinh x, y theo an sé méi cudi cling bang cach tinh nguoc tir
dudi 1én.
d) Vé gia tri tuyét ddi thi hé s6 ctia y nho hon hé s6 cia x. Do d6 ta tinh y theo x. Tiép tuc lam nhur b).

Gidi
a) Tir (1) ta co: X=5+3y.Néu y =te Z thi jiiald.

) , X=5+3t
Vay phuong trinh (1) ¢6 nghiém nguyén tong quatla | ¢ (te 2)

(Muén tim cac nghiém nguyén bang s6 cu thé thi ta chi viéc cho t cac gia tri nguyén cu thé:
Thiduvoit=2thi(x=11;y=2); voit=-3thi(x=-9;y=-3),...)

y

b) T (2)taco 2xX=5y+20 < x:]0+2y+3

o T %/EZ.DO do dat %/:t(teZ) taséco y=2t va x=10+2.(2t)+t=10+5t



X:]0+5t(t€Z)

Viy phuong trinh (2) c6 nghiém nguyén tong quat 1a {

¢) Cach 1: Tuong tu b)
Céch 2: Nhan xét: UCLN(3;24) = 3 nén dit y =3t(te 2)
Taco 3X- 7y =24 < 3x- 2It =24 < x- 7t=8 < X =8 +7t

X=8+7t

Do d6 phuong trinh (3) ¢6 nghiém tong quat 1a { (te 2)

20X+ 49

d) 20x- 1ly=-49 = [ly=20X+49 < y= 7

5 X+
Tach phan nguyén ta cé: y =x+4+ OX+I

. 9x+5 9X+5

Pé yeEZthi= =va € Z.Pit =t(te 2)

1t-5 _,, zt; 5 bt 2t; 5 _u(ue 2)

Tacd 9x+5 =llte x=

ou+> :4u+2+%] Dt “%1 —v,(ve 2)

Tacd 2t- 5 =9ue t=
Taco U+l =2ve u=2v-1

Ta thiy VE Z;UE Z va il . Tt d6 va YEZ
Tinh nguoc tir dudi 1én ta duge t=4(Qv- 1)+2+v=9v- 2 |
x=t+u=(9v- 2)+(v- 1) =11v- 3

y=x+4+t=(11v- 3)+4+(9v- 2) =20v- I .

X=I1v- 3
(

ve Z)
y=20v- I

Vay nghiém nguyén tong quat cia phuong trinh 1a {

Chii y: Qua bdn thi du trén ta c6 thé rit ra phuong phép giai sau:

Budc 1. Tinh an c6 gia tri tuyét doi cua hé¢ s6 nho hon theo an kia.

Budc 2. Ta tach phan nguyén, dat phan phan s6 bang an s6 mai va dua vé phuong trinh méi cé cac hé s6 nhd

hon h¢ s6 cuia phuong trinh ban dau. Tiép tuc cach giai nhu trén cho dén khi c6 mot an s6 c6 hé s bang 1 va

dugc tinh theo 4n s kia c6 hé sé nguyén. (Viée tach phan nguyén can linh hoat sao cho gia tri tuyét d6i cua

hé s0 ctia an trong phan phan s6 nhé nhat)

Budc 3. Sau d6 tinh x, y theo an s6 mdi cudi cung bang cach tinh ngugc tir dudi lén.

(Néu mot trong hai hé sé va hé sé tu do co USCLN =k > 1; [
Kkt (te Z) - (xem vi du 1c) dé rit ngan cac budc giai phuong trinh.)

Vi du 2. Tim nghi¢m nguyén duong cua cac phuong trinh:

thi ta c6 thé dat mot an bang an maoi



a) 7X+3y =65 (1), b) SX+4y =12 (2); ) 3x- 8y =13 . (3).
* Tim céach giai: Trudc hét ta tim nghiém nguyén téng quat ctia cac phuong trinh. Sau d6 dua vao biéu thirc
nghiém, 1y luén, giai tim ra gia tri nguyén cta an s6 méi cudi ciing dé x > 0 va y > 0.
Gidi
65-7X
3

a)(])@ 3y:65- 7X hay y=

2- X 2- X

Tach phan nguyén y =21- 2Xx+ . bat 3 =t,(te Z)

Tacé x=2- 3t va y=21- 2(2- 3t)+t=17+7t

xX=2-3t ,(tEZ)

Do d6 phuong trinh (1) ¢ nghié én tong quat 12
0dop g trinh (1) c6 nghiém nguyén tong quat 1a y=17+7t

2-3t>0 17 2
-—<t<§

DPé x>0 va y>0 ta phai cd =
ex>0vay>0tap alco{]7+7t>0 7

Tu do cot=0; - 1; - 2 ta cd cac nghiém nguyén duong ctia phuong trinh (1) la:

X=2 |X=5 |x=8
y=17"|y=10"|y=3
b) Do UCLN(4; 12) = 4. Do do ta dat x =4t,(te Z)

Tacd 20t+4y =12 < S5t+y=3«< y=3-5t

=t (tez)
=3- 5t

) X
Do d6 phuong trinh (3) c6 nghiém nguyén tong quat la {

4t>0

3
3-5t>0 @ 0<t< 5 khong co gia tri nguyén nao cua t thoa man.

Béx>0vay>0taphéicé{

Vay phuong trinh (2) khong c6 nghiém nguyén duong.

_8Sy+13

c) Tacod: 3x-8y =13 3x=8y+I13< X 3

\ I- ]-
Tach phan nguyén dugc X =3y+4 + 3y . bat 3y=t,(t€Z)

Taco y=I1-3tva x=3(1-3t)+4+t=7- 8t.

xX=7-8t

(te 2)
y=I-3t

Nghiém nguyén tong quat ciia phuong trinh 1a {

7-8t>0

Pé x>0 vay > 0 ta phai co:
c X Vay ap al CO {1_ 3t>0

Véi 7- 8t>0 < t<§ Vi - 3t>0 o t<§



. 1 ) ; s
Keét hop dugce t< E(*)' Lan luot cho t 1ay cac gia tri nguyén 0; - 1; - 2; - 3... thoa man (*) ta tim dugc cac

gid tri twong Ung cla X va y 1a nghiém ciia phuong trinh (3). Vay phuong trinh (3) ¢6 v6 sé nghiém nguyén
duong.
2. Dang phwong trinh bdc nhdt nhiéu dn ax+t+ax+..+tax =c(a;a;.;a,;,ce€Z; a;a;.;a,
khéng dong thoi bang 0).
Ta c6 dinh ly sau: Diéu kién can va di dé phuong trinh 8,X, +a,X, +..+8,X, =C(a,;a,,...;8,,CE Z;
a;a,;...;a #0) c6 nghiém nguyén la wéc sd chung 16n nhat cia a; as..; a, 1a wéc cua c. (Thc la
(a, a,... a,)o).
Vi du 3. Giai phuong trinh trén tap s6 nguyén:

IX+13y+5z=6 . (1)

Gidi
(e x+35(y+2)+8(x+y)=6
Pit U=Y+Z V=X+Y khido (1) x+5u+8v=6
& X=6-5U- 8V, y=V- X=V- 6+5U+8v=5u+9v- 6
Va Z=Uu- y=u- 5u- 9v+6 =6 - 4u- 9v
X=6- 5U- 8v

Vay nghiém tong quat cta (1) 1a {1y =-6+5u+ 9v,(ue Z;ve Z)
Z=6- 4U- 9v

3. Dang phwong trinh bdc cao mét an

Vi du 4. Tim nghiém nguyén cua cac phuong trinh:

a) 2x +x- 21=0.(1); b) X - 5x=2(x-3) . 2);

o) X +2xX - X -8x=12.(03).

* Tim céch giai: Ta chuyén vé dua vé dang A(X) =0 sau d6 phan tich A(X) thanh nhan ti.
Gidi

a) 2X +X-21=0< 2X - 6X+7X-21=0< 2X(x- 3)+7(x- 3) =0 < (x- 3)(2x+7) =0

X =-3,5(loai)
X =3

2X+7 =0
Lt
X-3=0

&

Nghiém nguyén cua (1) lax =3
b) X' - 5x=2(x-3)e X' - 7x+6 =0

o X (x- D+x(x-1)-6(x-1)=0



o (¢ +x-6)(x- 1)=0 & (x+3)(x- 2)(x- 1) =0

X+3 =0 X=-3
oS |X-2=0o | X=2
X-1=0 X =]

Tap nghiém nguyén cta (2) 1a S 2[ -3 2}
) X' +2xX - X -8x=12

& X' - 4X +2X - 8x+3X - 12=0 < (x- 2)(x+2)(>¢ +2x+3) =0 .

Do X +2x+3 =(x+ ])2 + 2 > (), Vxnén nghi¢m nguyén cua phuong trinh (3) 1a X == .

Vi du 5. Tim nghiém nguyén ctia phuong trinh:

x2+4x+4+x2+4x+5 7 0
X +4x+5 X +4x+6 6
b) (x+3) +(x+4) +(x+5) =(x+6) . (2

* Tim cach gidi: a) Ta thay tor va miu cac phan thirc déu c6 x° + 4x giéng nhau, ta dit an phy dé giai. Hon

nita X +4x+5 =(x+2) +1 va x* +4x+6 =(x+2) +2 du duong véi moi x nén PKXP 1a xR .

b) Dung khai trién (a+ b) =& +3a’b+3ab’ +b’
Gidi
Pit X +4x+5 =y(€ Z) ta dugc phuong trinh

7 - Dh+D+y 7

6 y(y+ 1) 6

y-1. vy
y y+1

= 6(y- 1+y’)=7(y’ +y)
o 5y -7y-6=0< (Sy+3)(y- 2) =0

Ta tim dugc y =- % (loai)va y=2€ 2,

=7
Viy X +4x+5=2e X +4x+3 =0 (x+1)(x+3)=0 = X

Nghiém nguyén cua phuong trinh [ax =-1vax=-3.

b) Taco (x+3) =x° +9x° +27x+27;
(x+4) =X +12X +48x+64

(x+5) =X +15¢ +75x+125: (x+6) =X + 18X +108x+216



Do dé (x+3) +(x+4) +(x+5) =(x+6) = 2x° + 18X +42x=0

2

9

o 2X(X +9X+2]) =0 X=00do X +9x+2] = X+E +j>0,VX

Nghiém nguyén cuia phuong trinh 1a x = 0.

4. Dang phwong trinh bdc cao nhiéu an
Vi du 6. a) Tim nghiém nguyén duong cua phuong trinh 5 (x+ y) =Xy ;
b) Tim nghiém nguyén ctia phuong trinh 2 (x+y+9)=3xy.
* Tim cdach gidi: Cac bai thudc dang nay thuong dung phuong phap phén tich, tirc 1 bién d6i mot vé thanh
mét tich, con vé kia 1a mot sb. Viét s thanh tich cac thira sd va cho tuong trng vdi cac thura sb cua tich kia ta
s& tim duoc cac gid tri nguyén ctia an.
Gidi
a)Taco S(x+y)=xy = xy- 5x- Sy+25=25
o x(y-5)- 5(y- 5)=25 = (x- 5)(y- 5)=25
Vi X y>0= X-5>-5vay-5>-5nén 25=55=125=251

Giai céc cdp ta tim dugc cac nghiém nguyén duong sau:

X-5=5 X=10 |Xx-5=1 X=6 |X-5=25 X =30
= ) = ) =3
{y- 5=5 {yzm {y- 5=25 {y:o”o {y- 5=1 {yzé

b) 2(x+y+9)=3xy = 3xy- 2x- 2y- 18 =0
& 9Xy- 6X- 6y =54 Oxy- 6X- 6y+4 =54 +4
& 3xQy- 2)- 2G3y- 2) =58 = (3x- 2)(3y- 2) =58
Ta biét 58 =158 =58.1 =229 =29.2 =(- 1).(- 58) =(- 58).(- 1) =(- 2).(- 29) =(- 29).(- 2)
Do dé giai tirng cip ta c6 nghiém nguyén ctia phuong trinh trén 1a: (x:y) =(1;20); (20, 1);(0; - 9); (- 9;0)
Vi du 7. Tim nghi¢m nguyén duong cua cac phuong trinh:
a) 2(x+y+2)+9 =3xz (1)
b) 2(t+ x+y+2)+7 =3txyz. ()
* Tim cdch gidi: a) Ta co 2X+2y+2Z+9 =3XyZ . Pay 1a phuong trinh ma vai tro cac an nhu nhau, ta ding
phuong phéap cuc han. Ta gia st / <X <Y <Z va chia hai vé cia phuong trinh vira 1ap cho xyz rdi lap ludn so
sanh dé tim nghiém.
b) Tuong tu dung phuong phap cuc han.
Gidi

a) Do vai trd ctia x, y, z nhu nhau nén khong mat tong quat ta gia st / X<y <Z.



. . 2 2 2 9
Chia hai vé cua (1) cho s0 duong xyztac6 —+—+—+—=3 .
yZ xZ Xy Xxyz
Do / X<y =<Znén X <Xy <XZ<yZ<XyZ

Do d6 ta co: 3=i+i+i+i<l—5=> X <5= x=1I;2

XZ Xy XyZ
Véix=1: Thay x =1 vao (1) ta co:
2y+2z+11 =3yz (1 @) & 3yz- 2y- 2z=11  9yz- 6y- 62=33

e 3y(3z- 2)- 2(3z- 2) =37 = (3y- 2)(3z- 2) =37 =137

3y-2=1 _
3z- 2=37

y=I

5 iem \X,y,2)=1;1;13
=13 .Taconghlc_:m( Y. ) =( )

V6ix =2: Thay x =2 vao (1) ta c6:
442y+2Z+9=6yz= 6yz- 2y- 2Zz=13 = 36yz- 12y- 12Z2=78

= 6y(62- 2)- 2(62- 2) =82 = (6y- 2)(62- 2) =82 =182 =241

6y- 2 =1
va
6z- 2 =82

6y- 2 =2

67- 2 =41 déu khong c6 gid tri nguyén duong

Vay: Do vai tro cua X, y, z nhu nhau nén phuong trinh ¢6 3 nghiém nguyén duong la (xy,2)=(1;1;13) va
cac hoan vi ciané 1a (1;13;1); (13;1;1).

Chii y: Khi giai phuong trinh 2y +22z+11 =3yZ ta giai bang phuong phap phan tich. Ta cé thé tiép tuc giai
bang phuong phép cuc han ciing duoc:

Do I<Yy<Znénty 2y+2z+11 =3yz= 3 —z 3 £<]—5:> 3y<I5

zZy yzy
= y=1;2;3;4;5. Lan luot thay vao phuong trinh (2) ta nhan duoc khiy=1thiz=13 con véiy=2;3;4; 5
ta khong tim duogc sé nguyén duong z.

b) 2(t+x+y+2)+7 =3tz (2)
Do vai tro cia X, y, z, t nhu nhau nén khéng mat tong quat ta gia st / St<x<y =<z
2
Te(Q) = 3=—+—+—+—+—=—
XyZ
>t <5=t=].
Voi t =1 thi 2(x+y+2)+9=3xz . Pay chinh 1a phuong trinh trong cau a). Ta tim dugc nghiém la
(xy,2)=(1;1;13).

Vay nghiém nguyén duong ctia phuong trinh (2) 1a
(txy,2)=0;1;1;13); (2,13, 1);(;13;1:1);3;1:11)



Vi du 8. a)Tim nghiém nguyén ctia phuong trinh X - 100 =y (6x- 13y)
b) Tim nghi¢m nguyén duong cua phuong trinh:

11421431+, +x! =y

* Tim loi giai: Ta dung phuwong phap loai trir dé giai cac bai toan dang nay.

Cau a) bién ddi phuong trinh dugc (x- 3y)2 :22.(25 -y )

V6i X,YE€ Z thi (x- 3y) 14 s chinh phuong. Do do (25- ¥7)>0 va 1a s chinh phuong. Ly luan &y dung

dé loai trir dan céc gia tri cua y va tim x.
Cau b) ta biét x! =1.23.......x
Gidi

a) X' - 100 =y(6x- 13y) = X' - 6xy+ 9y’ =100- 4y’

= (x- 3y) =22.(25- y’)=0= |y <5va 25- y’ 1a 56 chinh phuong.

+Véiy=0thi Xx==10

+Véiy==1thi 25- y =24 khong chinh phuong.

+Véiy==+2thi 25- y° =27 khong chinh phuong.

+Voiy=+3thi 25- Y/ =25- 9 =16 1a sb chinh phuong.

Khi iy (x- 3y) =4.16 =64 =8’ . Do d6 x - 3y = 8 hoic x - 3y = -8.

Voiy=-3thix=-17 hodac x =-1

Voiy=3thix=17hodcx = 1.

+ Tuong tu vo1y =+ 4 ta co:

Voiy=-4thix=-6hodacx=-18

V6iy =4 thi x =18 hodc x = 6.

+ Tuong tu voiy =+ 5 ta co:

Véiy=-5thix=-15; Véiy=>5thix = 15.

Vay nghiém nguyén ctia phuong trinh trén la:

(0 y)=(10;0);(- 10;0);(- 17;- 3); (- £;-3),(17:3),(1;3); (- 6,- 4);
(- 18;-4);(18;4):(6,4); (- 15;- 5); (15, 5)

b) V6i x =5 thi x!: 10

nén V' =11+21431+ 41450+ ..+ x! =33+5/+...+x! cb tan cing 1a 3, ma khong co s6 chinh phwong nao

c6 tan cung la 3. Vay x <5.

Véix=1thi I!=y’ = y=I.

Véix=2thi 1/+2!=y = 3=y khong co gia tri nguyén duong cuay.



Véix=3thi [/+2!+3!=y'= 9=y’ = y=3.
Véix=4thi /!+2!+3!+4! =y’ = 33 =y cling khong c6 co gia tri nguyén duwong ciia y théa man.
Vay nghiém cua phuong trinh 13 (x,y) =(1;1);(3;3).
Vi du 9. Tim nghiém nguyén ctia phuong trinh X’ - 5y’ - 2572 =0 .
*Tim cdch gidi: Ta st dung tinh chat chia hét va phuong phap xubng thang dé giai.
Gidi
Gia su (XO,' Y,/ % ) 1a nghiém nguyén ctua phuong trinh tirc 1a
x’-5y’-252’ =0 (2), khi d6 Xx,/5 . Pat X, =5X, . Thay vao phuong trinh (2) ta duoc
1257 - 5y’ - 2527 =0 hay la 25x°- y,’ - 527 =0 (3).
Chimg td ¥, /5. Dat ¥, =5¥,. Thay vao (3) talai c6 5x’ - 25y’ - 2z =0 (4)

Ching t6 Z 5. Dt Z =52 Thay vao (4) talai c6 X’ - 5y’ - 2527 =0 (5)

A . . )(() 20 % ~ \ cA ; 3
Nhu vay (X,,)/,,Z,)= 55| cing la nghiém ctua phuong trinh
; X
Ctr tiép tuc mai ta co ?Z,'%/% € Z,Yke Z . Do d6 X, =Yy, =2z =0

Vay phuong trinh (1) c6 nghiém nguyén duy nhét 1a (0;0,0)

Vi du 10. Tim s6 gabc voia# 0 théamin abc+ ach =ccc -

* Tim cdch gidi: Ta st dung cAu tao sd va tinh chét chia hét dé giai.
Gidi

abc+acb =ccc < 100a+10b+c+100a+10c+b=111c

o 200a+11b=100c = 100(c- 2a) =11b:100

Ma b 1a chir s6, b€ IV;0 <b <9 nén b= 0. Khi d6 c=2a

Nhuvaya=1;2;3;4vac=2;4;6;8.

Ta c6 cac sb sau théa man 102; 204; 306; 408

C. Bai tap van dung

Dang phwong trinh hic nhit 2 dn: ax+by=c

1.1. Tim nghiém nguyén cta cac phuong trinh:

a) 8x- y=I5; b) SX+12y=33

c)l4x- 9y =21 d) 29x+15y =20,
Hwéng din giai — dap s6

7 , , | X=
a/ Hé sO ctia an y 1 -1. Dép so0 teZ
y=8t- 15



b/ V& gia tri tuyét ddi thi hé sé cua x nhé hon hé s6 ciia y. Do d6 ta tinh x theo y. Sau d6 tach phan nguyén.
X=12u+9

Dap sb: uezZz
y=5u+l

o/ Taco: (14;21)=7 nen y:7 Pit ¥ =7t ta c6 phuong trinh 2x- 9t =3 . Tiép tuc lam nhu cau b) ta tim

X=9u- 3
duoc uez
y=I14u-7

d) Cach 1: Phuong trinh da cho (viét tat 1a PT):

20-29x [5-30X+5+X S+ X
= =1- 2X+
15 15

20x+15y =20 y=

pat 27X —u(ue 2)ta c6 x=15u- 5
Nghié &n to it cia PT 14 X=15u-5
1em n cn ton at cua a
ghiém nguyén tong quat cu J=11- 200

Cach 2: Ta co (15;20) =5 nen x:5
Dbat X =5t ta c6 phuong trinh 29t+ 3y =4

Tiép tuc lam nhur b) ta tim duge | > ;ue
1€p tuc lam nhu b) ta tim duogc y=11- 20U
1.2. Ching minh rang néu udc chung 16n nhat cta a va b khong chia hét ¢ (tuc 1a € £(a, b)) thi phuong trinh

ax+by =c(a; b+0) khong c6 nghiém nguyén.
Hwéng din giai — dap sb
Ta chimg minh bang phan chimng:

Gia sir phuong trinh ax+ by =c (8;b#0) c6 nghiém nguyén 1a (x,;y,) tirc la ax, +by, =c. Goi (a;b) =d

thi a=dnm b=dnh (m nez) .

Ta c6: dnx, +dny, =C= nx, +ny, :%

c - A
Do ¢/ dnén agz: X +ny, & Zdiéunay voly vi mn x;y,€Z

= dpcm.

1.3. Tim nghiém nguyén duong cua cac phuong trinh:

a) 4x+5y=19 ; b) 3(x+y+1)=4(12-y) ;
o) 23X - %y :% : d)(5- (G +x)=y(2x+y).

Hwéng din giai — dap s6



X=5t+1

a/ Nghiém nguyén tong quat 1a { 4t; te Z . Nghiém nguyén duong la (x; y) =(1;3)

b/ Bién ddi phuong trinh thanh 3X+7y =45 Do (3,45) =3 nén y:3

X=15- 7t(t€Z)

Phuong trinh ¢6 nghiém nguyén téng quét 1a {

. _ 15 A . \
bé x > 0 vay > 0 ta phai co 0<t<7 Vay t = 1; 2. Phuong trinh ¢6 2 nghiém nguyén duong la

(xy) =(8;3),(1;6)
¢) Bién dbi phuong trinh thanh 8x- 9y =30

o X=0t+6
Nghiém tong quat 1a JteZvat=0;1;2;3;...
y=8t+2

Phuong trinh c6 v6 s6 nghiém nguyén duong (xy)=(6,2);(15;10);(24;18); ..
d) Bién ddi phuong trinh thanh X* +2xy+y’ =25 < (x+ y)2 =5’
hay ‘x+ y‘ =5 .
Do x>0vay>0nén X+Y=5 vaphuong trinh c6 4 nghiém (xy)=(1;4);(2;3);(3;2); (4, 1).
Dang phwong trinh bac nhat nhiéu an ax, ta,x,+..+ax =b
1.4. Giai phuong trinh trén tap sé nguyén: - 4X+3y+82=9
Hwéng din giai — dap sé
Tacd: - 4X+3y+82=9 = x+8(y+2)- 5(x+y)=9
bat USYy+ZV=X+y

X=9-8u+5v
Nghiém nguyén tdng quat ciia phuong trinh 1a 1y =- 9 +8u- 4v(ue Z; ve Z)
Z=9-7u+4v

Dang phuwong trinh bac cao 1 4n

1.5. Tim nghiém nguyén cta cac phuong trinh:
a) 3x - 14X =5 ; b) x(2x° +9x+7) =6
C) X +2xX - 19X +8x+60 =0 ;
d) (' - 13¢ +36)(xX +2x) =655 - 5x' - 180 .
Hwéng din giai — dap so
Ta chuyén vé dua vé dang A(X) =0 sau do phan tich A(X) thanh nhan tir bing tach va thém bét cac hang

tur.



a) 3X' - 14x=5 o 3xX +x- 15x- 5 =0 = (x- 5)(3x+1) =0
Nghiém nguyén ctia phuong trinh la X =5

b) X(2X +9x+7) =6 & 2X' +9X +7x- 6 =0

o (x+3)(x+2)(x- 1) =0

Tép nghiém la S ={-3;- 2|

) X +2x - 19X +8x+60 =0 = (x- 2)(x+2)(x+3)(x- 5)=0

Tép nghiém S =|-3;-2;2;5]

d) (' - 13 +36)(x +2x) =65x - 5x' - 180

o (- 13x+36) (X +2x+35)=0 = (- 4)(x - 9)(x +2x+5) =0
o (x- 2)(x+2)(x+3)(x- 3)(¢ +2x+5) =0

Do X +2x+5 =(x+1 )2 +4 > (), Vxnén nghiém nguvén cia phuong trinh phuong trinh [a X =%2; X =13

1.6. Tim nghiém nguyén cua phuong trinh:
1 1
D+ D)x+3) (xe2) 12

(X+2) (X+2) + ] 1
(X+2) +17 (X+2) +2 2

c) (X+1)3 +(X+2)3 +(X+3)3 =(X+5)3 - (X+4)3.

Hwéng din giai — dap sé
a) DPKXD: X#-1; X#-2; X#-3

., 1 1 1
Phuong trinh bién do6i thanh - =
8 X +4X+3 X +4x+4 12
bit X’ +4x+3 h t‘ht’th‘h] I _ 1
+ +5 = _-
a Yphuong trinh tr¢ than y Y+l 12 suy ra

y +y-12=0= (y- 3)(y+4) =0
* X +4X+3-3=0< X(X+4):0@ X =0hoic x=4
* X +4x+3+4 =0 (x+2) +3 =0 v6 nghiém vi vé trai >0Vx

Vay phuong trinh ¢6 2 nghiém 1a 0 va — 4.
b) Cac miu déu duong nén PKXD 1a X€ R . Bién doi phuong trinh thanh



x2+4x+4+x2+4x+5_i
X +4X+5 X +4x+6 2

-1 1
Dit X +4X+5 =y tacd L+ —— =2 quyra 3y - y- 2=0 = (y- DBy+2)=0
y y+1 2

Tur day tim dugc nghiém cuia phuong trinh 1a x =-2

¢) Ap dung hing ding thie (a+ b) =& +3ab+3ab’ + b’

Taco (x+1) +(x+2) +(x+3) +(x+4) - (x+5) =0 & 3x° + 155 + 15x=25
Vé trai chia hét cho 3; vé phai khong chia hét cho 3. Phuwong trinh khong ¢6 nghiém nguyén.

Chii y: Cu c) ¢6 thé dat X+ 3 =y(€ Z) Phuong trinh tré thanh

(y- 2 +(y- 1) +y +(y+1) - (y+2) =0 rit gon thanh 3y’ - 12y’ +6y =16
Dang phwong trinh bdc cao nhiéu in
1.7. a) Tim nghiém nguyén cua phuong trinh 6 (x+ Y) =Xy+33
b) Tim nghiém ty nhién ctia phuong trinh 3 (x+y)=2xy.
Hwéng din giai — dap s6
a) 6(x+y)=xy+33 o (x- 6)(y- 6) =3
vi 3=13=31=(-1)(-3)=(-3)(- 1)
Giai céc cdp ta tim dugc cac nghiém nguyén sau: (xy)=(7,9);(9;7);(5;3);(3;5).
b) 3(x+y)=2xy = 4xy- 6x- 6y=0 = (2x- 3)(2y- 3) =9
Tabiét 9 =19 =9.0 =(-1)(- 9)=(- 9)(- 1)=33=(-3)(-3)
Giai ting cdp ta ¢6 nghiém ty nhién cta phuong trinh trén la: (x:y) =(2;6);(6;2);(3;3);(0;0)
1.8. a) Tim ba sd nguyén duong sao cho tong bang tich;
b) Tim nghiém nguyén duong cua phuong trinh: 5 (x+y+z+t)+4 =6x/2t .
Huéng din giai — dap sb

a) Goi ba s6 nguyén duong 1a x; y; z. Theo dau bai X+Y+Z=XyZ Do vai tro x, y, z nhu nhau nén gia sir
I <X<Yy<Z  Chia2 vé cta phuong trinh cho xyz ta c6 / =i+i+i Si hay X’ <3= x=1

yZ X xy X
Thay x = 1 vao phuong trinh ta ¢c6 [+Yy+Z=yzZe yz- y- Z=l < (y- 1)(z- 1)=2=12 Tir d6 tim duoc
y=2; z=3
Nghiém nguyén duong ciia phuong trinh la: (x;y; 2) =(2;2,3);(2;3;2);(2; 3, 1);(2; 1; 3);(3; 2, 1); (3; 1; 2)

b) Gia sit X=y =Z>t>1 | chia 2 vé ctia phuong trinh cho xyzt ta c6



6:i+i+i+i i<2—4$ t; <4=t=]

xyz xzt xyt yzt xyzt t
Thay t = 1 vao phuong trinh ta ¢6 5(x+y+2)+9 =6xyz

Ta cling ¢6 6 SEENE N BN AL A VS I;2

Yz X X/ Xz
+Véiz=1thi S(x+y)+14=6xy= 6xy- 5x- 5v=14

© 36Xxy- 30x- 30y+25 =109 < (6x- 5)(6y- 5)=109.1

X=19
y=1

6x-35=109
(=4
6Xx-5=1

+ Vi z = 2 giai tuong tu, khong c6 nghi¢m nguyén duong.
Vay nghiém nguyén duwong cua phuong trinh 14 (¢y;zt)=(19;1;1;1) va cic hoan vi
(1;1;1;19);(1;1;19:1);(1;19; 1;1)
1.9. a) Tim nghiém nguyén cia phuong trinh X’ (y - 3)- 2y (x- D+6x=7 ;
b) Tim nghiém nguyén dwong ctia phuwong trinh: Xy’ +2Xxy- 27y+ X =0 .
Huéng dén giai — dap sb
a) PT = X (y - 3)- 2y’ x+ 2y +6x=7
e x(y-3)-2x(y- 3)+2(y- 3) =1 (- 3)(¢ - 2x+2) =1

Do X,YEZ nén y’ - 3€ Z; X’- 2x+2€ Z Vithé

=2
Y -3=I y =4 Y
I 5 = |\y=-2
X-2x+2=1 |(x-1) =0
X=]
Y= y =2 (khomg c6 nahic -
ong con 1€mM nguyen
X-2X+2 =- ] (x- 1Y +2=0 & co nEhiem ngwy

Vay nghiém nguyén ctia phuong trinh 1a (xy) =(1;-2);(1;2)

b) XV +2xy- 27y+x=0 x(y? +2y+1) =27y

27y

2
o x(y+1) =27y= x= -
(y+1)

Ta biét hai s nguyén dwong y va y + 1 nguyén t6 cing nhau nén y/ (y+ ])2 vi thé

27 (y+ 1) = (y+1) =1 hoic (y+1) =9



Tir d6 tim dugc nghiém cua phuong trinh 1a (x:y)=(6;2)
1.10. Tim nghiém nguyén cua cac phuong trinh

a)x2 +5y +1 :2y(2x- 1) ;
b) X +2y +2Xxy+2Xx- 2y+5 =0 ;
¢) 2X +2y' +Z - 6X+9 =2y(x+2) :

d) X’ +3y +4Z +2xy- 4yz- 12y+36 =0 .
Hwéng din giai — dap sé

Chiynéu A’ + B> +C? =0 thi A=0;B=0 va C =0
a) Bién déi PT thanh (x- 2y) +(y+1) =0 . Nghiém (¢ y)=(-2;-1)
b) Bién ddi PT thanh (x+y+1) +(y- 2) =0 . Nghiem (x y) =(-3;2)
¢) Bién ddi PT thanh (x- y) +(y- 2 +(x- 3) =0 . Nghiem (xy;2)=(3;3;3)
d) Bién déi PT thanh (x+y) +(y- 22) +(y- 6) =0 . Nghiem (x;y;2) =(- 6,6, 3)
1.11. Tim nghiém nguyén cta phuong trinh X+x* +x* =(y- Dy +y+1)
Huéng din giai — dap sb
Bién d6i vé dang 7+ x+ X +Xx =)’ . Ta xét cac trudng hop:

1)x=0thiy=1 2)x=-1thiy=0
3)x=1thi YEZ

AV x>0 (1+x) =1+3x+3XC +X > 1+ x+ X +X =y > X°

Vay (1+x)° >y’ > x’ hay I+ X>y> X diéu nay khong thé xay ra ddi v6i sé nguyén duong
5)Véi x<-1.bat t=-1- x thi t>0 va x=-1- t. Thay vao phuong trinh ta c6
[1+(G-1-)+(E +2t+1)- (E+38 +3t+1) =y

Hay - (t3 +2F +2t) =y’ = y<Ohay t +28 + 2t =(- y)3

bit " Y =Ztacod F+28 +2t=2Z voi Z2>0

Taco (t+1) =t +3C +3t+1>t +26 +2t =2 >F

Hay (t+1) >Z >t = t+l>z>t diéu nay vo ly

Vay phuong trinh chi ¢6 2 nghiem (% y) =(0;1);(- 1;0)

1.12. Tim nghiém nguyén cta phuong trinh (x+ D(x+2)(x+8)(x+9)=y* .

Hwéng din giai — dap s6



*Véiy=0thi X=-1;-2;-8;-9
£ Vi Y #£0 tacod O +10x+9)(X +10x+16) =y

Pat X +10x+9 =z€ Z do . Ta c6 Z2+7)=Y’ hay Z +7z=y

Néu z>9 thi Z +62+9<Z +7z=y’ <Z +82+16

Hay (z+3)2 <Z+7z=y <(z+4)2 vo ly. Vay z<9

X +10x+9 <9 & x(x+10) <0 -10 <x <0 . Lin luot thay cac gié tri clia X ta 6 nghiém:
Coy) =(- ;0);(-2;0);(-8;0); (- 9;0); (- 5;-12);(- 5;12); (- 10;- 12); (- 10;12)

1.13. Tim nghiém nguyén cua phuong trinh X’ - 2y’ - 47 =0.
Huéng dén giai — dap sb
Ta sir dung tinh chét chia hét va phuong phap xudng thang dé giai.

Gia st (X, ¥, Z) 1a nghiém nguyén cta phuong trinh tic 1a X - 2/ - 42 =0 (2) khi d6 x:2 . Pat

X, =2X, ta lai c6 4X -y - 27 =0; Dat ¥, =2y, ta lai c6 2X -4y - Z =0; Dit Z =22 ta lai c6

X ‘
X -2y -4Z =0; nhuvay (x;y:z)= 70,'%;% cling 12 nghiém cua phuong trinh . Ctr tiép tuc mai ta
X
c6 2—‘;%% € Z,Yke Zdo a6 x, =y, =z =0

Vay phuong trinh (1) c¢6 nghiém nguyén duy nhét 1a (0;0;0)

1.14. Tim sb c6 hai chit s6 ma s6 ay 13 boi cua tich hai chir sé do.
Hwéng din giai — dap sé

Goi sb c6 hai chir s6 do 1a E(X,ye IN;0< Xy 39)

Taco Xy =10x+y =kxy(ke N*)= y=x(ky- 10):x do d6 ¥ =¥

= mx =x(kmx- 10)= m=kmx- 10= 10 =mkkx- 1)= m=1;2;5

Véim=1thi kx=11= xX=y=]

Véim=2thi Kx=6= X=1;2;3 tuong Gmg voi ¥ =2;4,6

Véim=5thi kx=3= Xx=] twong tmg c6 Yy =5

S6 can tim 1a xy=11;12;24;36;15

1.15. Tim tat ca cac hinh chir nhat voi d6 dai cac canh 1a s6 nguyén dwong c6 thé cit thanh 11 hinh vudng

bang nhau sao cho mdi canh hinh vudng 1a mot s6 nguyén duong khong 16n hon 3.
Hwéng din giai — dap so

Goi chiéu dai, chiéu rong hinh chit nhat lan luot 1a x va y. Canh hinh vudng can catra 1a z.



Taco Xy, ze Z" XZY;Z<Y va Z<3
Tacd xy=11Z (1).Ti (1) = x hodc y chia hét cho 11. Vai tro ctia x va y trong phuwong trinh nhu nhau nén
ta gia st X711 trela x=11d
= Jldy=11Z = dy=Z. Ta xét cic truong hop cé thé cua z:
Véiz=1chicothé d=Ly=1= x=I1
Véiz=2chicothé d=Ly=4= x=1I
d=2,y=2= x=22
d=4;y=1= x=44
Véiz=3chicothe d=Ly=9= x=1I
d=3,y=3= x=33
d=9,y=1= x=99
Trong 7 nghi€m cua phuong trinh vira tim chi ¢6 3 nghiém théa man bai toan do la

(xy)=(11;1);(22;2);(33; 3)

1.16. a) Tim nghi¢m nguyén duong cua phuong trinh X,y =1;
' 3z 3x 3y

. . , .1
b) Tim ba s6 nguyén duong sao cho tong cac nghich d4o cia chung bang 12

Huéng dén giai — dap sb

a) Vai tro x; y; z nhu nhau. Ta gia st X=y =2Z>1

Ta co: &+E+z:]© &4.5 X.l_i( =]
3z 3x 3y 3z 3| x y
. 2 X y
Véi Xy>0 thi (x- y) =0 X +y >2xy < 7;22
Do do 1=&+E Z+i( ZE+2_Z:Z:> z=I= y=x=I
3z 3\x y) 3 3

vay (xy;2)=(1;1;1)

. ) 1 1 1 11
b) Goi ba s6 nguyén d intimla x; y; z. Tacd —+—+==—
) Goi ba s0 nguyén duong can tim 12 x; y; z. Ta ¢ PRV
o o 31 1 1 _II 36
Vai tro x; y; z nhu nhau. Ta gia st X=y>=Z>1 Tac) —=—+—+—-=—=Z<—= Z=2/3
z Xy z 12 11

Véi z = 2 thay vao va ly ludn tuong tu ta tim dugc (y=3x=12),(y=4,x=6)
Vi z = 3 ta tim dugc (y=3;x =4)

Nghiém thoa man bai toan 1a (xy;2)=(12;3;2),(6,4,2);(4,3;3) cung cac hoan vi cta ching.



1.17. Ching minh phuong trinh 2x° - 9y° =11 khéng c6 nghiém nguyén.
Huéng dén giai — dap sb
Gia str phuong trinh ¢6 nghiém nguyén 1a (x,;y,) taco
-9y =11= y, léthc la y, =2k+1(ke N*),

Taco 2% - 9(2k+1)* =11= X - 18k(k+1)=10= X, chin tic 1a X, =2m{me N") . Tuc 1a

4n7 - 18k(k+1)=10= 2n7 - 9k(k+1) =5 vo 1y vi k(k+1) 1a tich hai s nguyén lién tiép nén chin. Vé
trai chin, vé phai 1é
Do d6 phuong trinh 2x° - 9y° =11 khéng c6 nghiém nguyén.

1.1 1_ 1
: . inh —+—+==
1.18. Ching minh phuong trinh =+ 2+~ = s

c6 mot s6 hitu han nghiém nguyén dwong.
Hwéng din giai — dap so

o o .
Vai trd x; y; z nhu nhau ta gia st 0 < X<y <Z Tacd —<
X

! = X>2016
6

L L LT 3 5016 <x<32016

2006 x y zox

Ta co

Vay c¢6 hitu han s6 nguyén duong x. Ung véi mdi gié tri ctia x ta co:

1 i_i+] <£ S2.2()]6X S2.2()]6X <22016°

2016 X y zy X- 2016 1

Viy y hitu han = z hitu han. Do d6 phuong trinh ¢6 mét sé hitu han nghiém nguyén duong.
1.19. Tim nghiém nguyén ctia phuong trinh: X’y +X° +y° =10xy
(Dé thi tuyén sinh THPT khoi chuyén Todn va chuyén Tin PHOG Ha Néi, nam 2006)
Huéng dén giai — dap sb

Tacé 8XY +X +y =10xy <= Sxy(xy- 1)+(x- )/) =0 (*)

Do (x- y)2 >() nén néu x, y 1a nghiém nguyén ciia phuong trinh thi xy(xy- 1) <0= 0 <xy<I
Do x, y nguyén nén chi c¢6 hai kha nang:
- Néu xy = 0 thi tir (*) ta c6 X=y =0
-Néuxy=1thitlr(*)taco X=y==H .
Phuong trinh ¢6 3 nghiém nguyén (X; ¥) 1a (0,0);(1;1); (- 1;- 1)
1.20. Tim s6 tuy nhién nho nhat biét rang khi chia sé d6 cho 2005 thi dugc du 1a 23 con khi chia sb d6 cho
2007 thi duogc du 32.
(Pé thi vao I6p 10 chuyén PHSP TP Hé Chi Minh, nam hoc 2007 - 2008)
Huéng dén giai — dap sb

Goi sO tu nhién can tim l1a n. Ta co



n=2005x+23=2007y+32 =2005y+2y+32 (x:ye V)
2005k- 9
2
n nho nhat khi y nho nhét, y nhé nhat 1a 998 khi k = 1.
Vav s6 ty nhicn nho nhét can tim 13 N =2007.998 + 32 =2003018

= 2y+9 =2005(x- y) =2005k (ke N )= y=

1.21. Mot doan hoc sinh di cim trai bang 6 t6. Néu mdi 6 to chd 22 ngudi thi thira 1 nguoi. Néu bot di 1 6 t6
thi c6 thé phan phéi déu tt ca cc hoc sinh 1én cac 6 t6 con lai. Hoi ¢6 bao nhiéu hoc sinh di cim trai va c6
bao nhiéu 6 t6? Biét rang mdi 6 t6 chi chd khong qua 30 nguoi.

(Thi hoc sinh giéi I6p 9 Thira Thién - Hué, nam hoc 2008 - 2009)

Hwéng din giai — dap sb

Goisd 60 lic ddulax (XEN va x=2), sb hoc sinh di cim trai s& 1a 22x+1 .
Theo gia thiét néu sb xe 1a x- 1 thi sb hoc sinh phan phéi déu cho tit ca cac xe.
Khi d6 mdi xe chd y hoc sinh (YEN va 30 2y>0), taco

22x+1 204 23

(x- Dy=22x+1e y=
x-1 X-1

Vi X,YE€IN nén x- I phaila udc sb cia 23, 23 nguyén t6 nén:
* X- 1= X=2 suyra Y=22+23 =45 (trai gia thiét)
*X-1=23o X=24 suyra y=22+1=23<30,
Vay 6 t0 14 24 va s6 hoc sinh 1a 22.24+1 =529 |
1.22. Tim cdp s6 tu nhién (m; n) théa man hé thic 7 +7 =m+n+8 .
(Dé thi tuyén sinh vao 16p 10 THPT chuyén Lé Quy Pén, Binh Pinh, nam hoc 2011 - 2012)
Huéng dén giai — dap sb

Do MNEMN nén M+ =m+n+8 < 4(nt +m)=4(m+11+8)
o (#m - 4me1)+(4m - 4n+ 1) =34 & Cm- 1) +(2n- 1) =3+ 5 (%)

2m-1=3 {mzz {Zn- 1=3 {n =2
=4 a =

Tir (*) =
) {2n-1:5 n=3 " om-1=5  |m=3

C6 hai cap s6 (mrn) 12 (2;3) va (3,2)

1.23. Tim cac cap s6 nguyén (X y) thoa man 5 +8y> =20412 .
(Dé thi tuyén sinh vao 16p 10 THPT chuyén KHTN- PHOG Ha Noi, ndm hoc 2013 - 2014)
Huéng dén giai — dap sb
Nhan xét: Véi a, b 1a cac s nguyén théamén g’ + b 73 thi @73 va b:3.

Tach X +8Y =20412 < (62 +9y7)- (0 + 7 ) =28.9°

Suyra X +y 3 x:3 va y:3.Pat x=3x;y=3y (x,y, € 2)



Thay vao phuong trinh ta duge 5x° +8y,> =28.9°
Tuong twta co X, =3X,; ¥, =3¥,(X,; ¥, € Z)ta duge 5x +8y,” =289

Tuong tw ta ¢ X, =3X,; Y, =3Y,(X,; ¥, € Z)ta duge 5x° +8y, =28

28
Suy ra yj S?<22 nén yj =0 hoac yj =]

2
*Véi y; =0 thi X; :78 (loai)

*V6iy, =1 thi X, =2°= X =9.2°;y, =9= X, =9°2°;y =9" = X’ =9°.2°;y° =¢’
Vay c6 4 cap s6 nguyén (X ¥)thoa man 1a (54;27);(54;-27); (- 54;27);(- 54;- 27)

1.24. Tim céc cip sé nguyén (X ¥)thoa man didu kién 6 +5y° =74 .
(Dé thi tuyén sinh vao 16p 10 THPT chuyén Lé Quy Pén, Binh Pinh, nam hoc 2014 - 2015)
Huéng dén giai — dap sb
Tur diéu kién da cho 6X° +5y’ =74 = y chinva X #0;y #0
Néu cip sb (X,),' ,Vo) 12 mot cip s6 nguyén thoa mén diéu kién thi cac cip sb (Xo,' -y ), (- XY, ); (- X,/ - yo)
cing thoa min diéu kién, do d6 chi cin xét X>0,y>0 . Tu didu kién suy ra
5y <74= Yy <15= 0<y<4= y=2 (viychin) = x=3

Vay cac cip s6 nguyén (x; ¥) thoa man didu kién 1a (3,2);3;-2);(-3,2); (- 3,-2).

1.25. Tim cac s nguyén duong (x; y) thda man phuong trinh (x+ y)5 =120y+3 .
(Pé thi tuyén sinh vao 16p 10 chuyén trieong PHSP TP Hé Chi Minh , nam hoc 2013 - 2014)
Huéng dén giai — dap sb
Do X YEN* néntacé (x+y) =120y+3<120(x+y)= (x+y) <120<4' = x+y<4
Cing do X; YEN*nén 2 <X+y<4 ma 120y+3 lasb1é = X+Y lasdlé
Do d6 X+y=3.Vivay 3’ =120y+3 e y=2= Xx=I
Nghiém nguyén duong cua phuong trinh 1a (xy)=(1;2)
1.26. Tim tat ca cac s6 nguyén duong (x; )/) sao cho 3%- 2Y =] .
(Dé thi tuyén sinh vao 16p 10 chuyén truong PHSP TP H6 Chi Minh, nam hoc 2014 - 2015)
Hwéng din giai — dap s6
Taco 3*- 2V =1 3*-1=2" (1)

* Néu x chin tic 1a X =2k(ke€ N*) T (1) ta c6 (35 +1)(3%- 1) =2



3K41=2°

Do do {3,( o trong d6 a,b€E N va a>b

Xét 27- 22 =(35+1)- (3¢~ 1) =2 2°(27°- 1) =2 nen

{26“’- 1=1_ {26“’ =2 _ {a- b=I_ {a =2

2’ =2 b=I b=I b=I
3 +1=27 ¢ « .
Dodd 1, 1_21©23 =6 < 3" =3 < K=1 khido x=2

Tar (1) co 2 =3°- [ =8 =2" = y=3

* Néu x I¢é tire 1a X =2k+1(ke V)

Xét 37 - 1=3(3%- 1)+ 2 =3(9"- 1)+2 chia cho 8 du 2
vi (9¢- 1):(9- 1)= 2 chiacho 8 du2 = 2¥ =2 = y=I
Taco 3*- 1=2"= x=I

Vay tat ca cac cap sd nguyén duong (xy)1a (2;3)va(i;1)

1.27. Tim céc cap s6 nguyén (x; Y)théa man X'y+Xy- 2X - 3x+4 =0 .

( Dé thi tuyén sinh vao I6p 10 THPT chuyén TP Ha Néi, nam hoc 2014 - 2015)
Hwéng din giai — dap sb
4 =x(x+3- y- x))= 4:x= x€|-4;-2- 1;1;2;4] (¥
Twr phuong trinh = xy(x+ 1) =2xX +3x-4 =(X+] )(2X+ 1)- 5
= (x+1D)(-xy+2x+1)=5= 5:(x+1)=> xe{- 6;- 2;0,'4} (*%)
Tu (*) va (**) = xe(—2;4]
Véix=-2thiy=-1
Voix=4thiy=2
Vay ¢6 hai cap (x; ¥)thoa man 1a (- 2;- 1) va (4,2)
1.28. Tim nghiém nguyén ctia phuong trinh: 3X° - 2y’ - 5xy+ X- 2y- 7 =0 .
(Dé thi vao 16p 10 chuyén triecong PHSP TP Hé Chi Minh, nam hoc 2015-2016)
Hwéng din giai — dap s6
3X -2 - 5XY +X-2Y-7 =0 3X - 6Xy+Xy- 2y +X- 2y =7
o 3x(x- 2y)+ y(x- 2y)+(x- 2y) =7 = (x- 2y)GBx+y+1)=7

Tace 7 =7.1=17=(-7).c: D=(-1).(-7)



Do d6 ta xét truong hop sau: X- 2Y =7 (*)va IX+y+1 =1 (%)
Tir X- 2Y=7 © X=7+2Y thay vio (**) ta c6 3(7+2y)+y+1=I e 21+7y=0 y=-3 thay y=-3

vao (*)tacd X+6 =7 @ x=1I .

Tuong tu vi cac truong hop khac ta khong tim duoc x; y nguyén.

Vay nghiém nguyén ctia phuong trinh da cho 1a (x:y)=(1;-3)



