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" TUYEN CHON CAC BAI TOAN SO HOC TRONG KI THI
CHUYEN NAM HOC 2022 - 2023

Bai 1. (D& thi vao 10 hé chuyén Toan tinh Bic Ninh ndm hoc 2022 - 2023)

a) Tim tit ca cac nghiém (x; y;z) cta phwong trinh x(x2 +x+ 1) =z"—1 théaman x, y 1a

cic s6 nguyén va z la s6 nguyén té.

b) Tim cac so thwc xsao cho x++/2022 va 3—\/2022 déu 1a cic s6 nguyén.
X

Bai 2. (Pé thi vao 10 hé chuyén Toan tinh Ba Ria - Viing Tau nim hoc 2022 - 2023)
Tim t4t ca cac cdp sO nguyén (x;y) théa man phwong trinh
(x+y)(2x+3y)2 +2x+y+2=0.
Bai 3. (Pé thi vao 10 hé chuyén Toan tinh Bac Liéu nim hoc 2022 - 2023)
a) Chtng minh biéu thitc § =n’(n+2)" +(n+1)(n’ —5n+1)-2n-1 chia hét cho 120, véi
n la s6 nguyén.
b) Tim nghiém nguyén clia phwong trinh (2x+y)(x—y)+3(2x+y)=5(x—y)=22.
Bai 4. (D& thi vao 10 hé chuyén Toan tinh Bic Giang nim hoc 2022 - 2023)
a) Tim ba s6 nguyén x, y, z théa man x* +9y” +25z° = x* + 6xy +2022.
b) Cho chin s6 nguyén dwong a,, a,,...., a, déu khong c6 wéc so nguyén to nao khac 3; 5
va 7. Chirng minh rang trong chin s da cho ludn ton tai hai s6 ma tich cta hai s8 nay 1a
mot sé chinh phwong.
Bai 5. (D& thi vao 10 hé chuyén Toan tinh Bc Kan nam hoc 2022 - 2023)
Tim cac s6 nguyén td x, y, z théaman 5(x+y+z)=xyz.
Bai 6. (Pé thi vao 10 hé chuyén Toan tinh Bén Tre nim hoc 2022 - 2023)
Tim t4t ca cdc nghiém nguyén ctia phwong trinh: (2x-y +3)2 = 3(x—3y -y + 2).
Bai 7. (Pé thi vao 10 hé chuyén Toan tinh Binh Dwong nim hoc 2022 - 2023)
Chirng minh rang 4=a’ —a chia hét cho 7, véimoi a e Z.
Bai 8. (Pé thi vao 10 hé chuyén Toan tinh Binh Pinh ndm hoc 2022 - 2023)
Cho a, b, ¢ 1a cac s6 nguyén. Pat S =(a +2021)5 +(2b—2022)5 +(3c+2023)5;
P=a+2b+3c+2022.Chitng minh rang S chia hét cho 30 khi va chi khi P chia hét cho
30.
Bai 9. (Pé thi vao 10 hé chuyén Toan tinh Binh Phwéc ndm hoc 2022 - 2023)
a) Gidi phwong trinh nghiém nguyén x> -6y° +xy+2y-x-7=0.
b) Cho x, y 1a cic s6 nguyén théa man x* —2021y” +2022 chia hét cho xy. Chirng minh
rang x, y 1a cac s6 1é va nguyén t6 cing nhau.
Bai 10. (Pé thi vao 10 hé chuyén Toan tinh CA Mau ndm hoc 2022 - 2023)
Tim cac cdp s6 nguyén (a;b) théa man dang thirc: a* +b* =a+b+ab.
Bai 11. (Pé thi vao 10 hé chuyén Toan tinh Cao Bang ndm hoc 2022 - 2023)

2022 — y2022 _y1348 _y674 +2
Bai 12. (D& thi vao 10 hé chuyén Toan tinh Da Ndng ndm hoc 2022 - 2023)

Tim tit ca cac cdp s6 nguyén (a;b) théa man o’ = (b2 +a)b+5.

Tim cac cdp s6 nguyén dwong (x;y) théa man x

]
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Bai 13. (D& thi vao 10 hé chuyén Toén tinh Pak Nong nam hoc 2022 - 2023)
Tim t4t ca cac nghiém nguyén (x;y) ctia phwong trinh:

2x* +y* =3xy—-x—y-13=0.
Bai 14. (Pé thi vao 10 hé chuyén Toan tinh Binh Thuin ndm hoc 2022 - 2023)
a) Tim nghiém nguyén cta phwong trinh: x* +x*—)* -y +4=0.
b) Cho ba s6 nguyén dwong a, b, ¢ théa min o’ +b* = ¢*. Chirng minh rang abc:60.
Bai 15. (Pé thi vao 10 hé chuyén Toan tinh Gia Lai ndm hoc 2022 - 2023)
Tim nghiém tit ca cac s6 nguyén x, y théa min

X’y =2x"y+3x> +4xy—4x+2y° —4y—-1=0.
Bai 16. (Pé thi vao 10 hé chuyén Toan tinh Ha Giang ndm hoc 2022 - 2023)
Tim nghiém nguyén ctia phwong trinh (2x+y)(x—y)+x+8y =22.
Bai 17. (Pé thi vao 10 hé chuyén Toan tinh Hd Nam nam hoc 2022 - 2023)
Tim t4t ca cac cdp s6 nguyén (x;y) théa méan
x*—6x’ +18x% —y* —32x+4y+20=0.
Bai 18. (Pé thi vao 10 hé chuyén Toan thanh phd Ha N6i ndm hoc 2022 - 2023)
a) Chirng minh néu » 1a s8 tw nhién 1é thi 3*"*' —7 chia hét cho 20.
b) Tim tat ca cdp s6 nguyén dwong (x;y) sao cho y(x2 +x+1) - (x+1)(y2 —1).
3 3

va
m+n m+n

Bai 19. (Pé thi vao 10 hé chuyén Tin thanh phé Ha N6i ndm hoc 2022 - 2023)
a) Cho p 1a s6 nguyén td 16m hon 3. Chitng minh rang 5” + p* chia hét cho 6.

¢) Tim hai s6 nguyén dwong m va n sao cho déu la cac s6 nguyén to.

b) Tim tit ca cac cdp s6 nguyén (x;y) thoa man:

X =x’y+2x=5x"-2y-1.
Bai 20. (Pé thi vao 10 chuyén KHTN (vong II) thanh phé Ha Néi nim hoc 2022 - 2023)
Tim tt cd cic cdp s6 nguyén dwong (x;y) théa man ding thirc:

(x+y)(5x+y)3 +xy° =(5x+y)3 +x°y° +xpt.
Bai 21. (Dé thi vao 10 chuyén Sw pham thanh phé Ha N6i ndm hoc 2022 - 2023)
Cho a, b, ¢, d 1a cac sO nguyén dwong théa man ab = cd.
Chirng minh rang s6 N =a™ + 5> +c** +d** 1a hop sé.
Bai 22. (Pé thi vao 10 hé chuyén tinh Ha Tinh ndm hoc 2022 - 2023)
a) Tim sd nguyén n dé A= (n2 +3n+ 2)2 +(n+ 2)2 12 s8 chinh phwong.
b) Cho a, b, ¢, d 1a cac s6 nguyén théa man |a —b|+|b—c|+|c —d|+|d —a| = a** +2023.
Tim s8 dw khi chia a" cho 16.
Bai 23. (Dé thi vao 10 hé chuyén tinh Hai Dwong nam hoc 2022 - 2023)
Tim cac cap s6 nguyén (x;y) théa man phwong trinh:

y2—5y+62=(y—2)x2+(y2—6y+8)x.

CLB MathExpress - Hotline: 1900633551 Page 2



CLB Toan bo6i dworng MathExpress www.mathexpress.vn

Bai 24. (D& thi vao 10 hé chuyén thanh ph6 Hai Phong ndm hoc 2022 - 2023)
Chirng minh rang néu 2" =10a+b v&i a, b, n 12 cac s6 tw nhién théa man 0<b <10 va
n>1thi ab chia hét cho 6.

Bai 25. (Pé thi vao 10 hé chuyén tinh Hiu Giang ndm hoc 2022 - 2023)

Tim hai s6 nguyén t6 p, ¢ saocho p+¢q va p—q déulas6 nguyén to.

Bai 26. (D& thi vao 10 hé chuyén tinh Pic Lic nim hoc 2022 - 2023)

Tim tAt ca cac s6 nguyén dwong x, y thoa man 5x* +3y° =20x—24y+477.

Bai 27. (D& thi vao 10 hé chuyén tinh Nghé An nim hoc 2022 - 2023)

a) Tim x, y € Z théa man (x—y)2 (8—xy)+4=12(x—y).

b) Cho n 1a s6 nguyén dwong. Chirng minh rang 2" +36 va 12 + 25 khong dong thoi 1a
s6 chinh phwong.

Bai 28. (Dé thi vao 10 hé chuyén tinh Hwng Yén nidm hoc 2022 - 2023)

Tim c4c nghiém nguyén clia phwong trinh x* —2x* +x* =16y +12x-16y+4 =0.

Bai 29. (Pé thi vao 10 hé chuyén tinh Khdnh Hoa nim hoc 2022 - 2023)

Cho cac sd tw nhién a, b, ¢ théa man 24° +3b° = 4¢*. Chitng minh q, b, ¢ déu chia hét
cho 6.

Bai 30. (Pé thi vao 10 hé chuyén tinh Vinh Phic ndm hoc 2022 - 2023)

a) Tim tat ca cic s nguyén td p, g sao cho p* +3pg+4q° 1a mot sd chinh phwong.
b) Tim tat ca cac s6 nguyén t0 p sao cho ton tai cac s6 tw nhién x, y théa man

X +y —6xy=p-8.

Bai 31. (Pé thi vao 10 hé chuyén tinh Lang Son ndm hoc 2022 - 2023)

Tim t4t ca cac cdp s6 nguyén (x; ) théa man phwong trinh x* +2xy—6x-6y+6=0.
Bai 32. (D& thi vao 10 hé chuyén tinh Lao Cai ndm hoc 2022 - 2023)

a) Chirng minh rang véi moi s6 nguyén » thi bi€u thitc P =n(13n+1)(2n+1) chia hét
cho 6.

b) Tim tét ca cac cdp s6 nguyén (x;y) théa man 3x* +2y* +x=2(xy+y+2).

Bai 33. (Dé thi vao 10 hé chuyén tinh LAm Pong ndm hoc 2022 - 2023)

Chirng minh rang v&i moi s6 nguyén n thi 20237° —n chia hét cho 6.

Bai 34. (Dé thi vao 10 hé chuyén tinh Yén Bai nam hoc 2022 - 2023)

a) Chirng minh rang véi moi s6 tw nhién n, s B=9.5"" +13.3" ludn chia hét cho 22.
b) Tim tdt ca cac cdp s6 nguyén dwong (a;b) sao cho ab la wéc ciia a® +b.

Bai 35. (Dé thi vao 10 hé chuyén tinh Nam DPinh (dé chuyén Toin) niam hoc 2022 -
2023)

a) Chirng minh rang P(n)=n"—14n’ + 71n° =154n+120 chia hét cho 24 véi moi s6 tw
nhién n.

b) Cho p la s6 nguyén t6 c6 dang 4k +3(k € N). Chitng minh néu a, b € Z théa man
a’ +b* chiahétcho p thi aip va bip. Tir d6 suy ra phwong trinh x* +4x+9y* =58
khong c6 nghiém nguyén.

Bai 36. (Dé thi vao 10 hé chuyén tinh Ninh Binh nim hoc 2022 - 2023)

Tim tAt ca cac s6 nguyén dwong a va cic s6 nguyén td p sao cho a* =7p*+9.
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Bai 37. (D& thi vao 10 hé chuyén tinh Phii Tho (dé chung) ndm hoc 2022 - 2023)
Cho n s6 nguyén dwong sao cho 4n+13 va 5n+16 la cac s6 chinh phwong. Chirng minh
rang 2023n+45 chia hét cho 24.

Bai 38. (Pé thi vao 10 hé chuyén tinh Phd Tho (dé chuyén Todn) nim hoc 2022 -
2023)

a) Tim nghiém nguyén ctia phwong trinh x* —2xy +8x+4(y - 4)2 =0.

b) Chirng minh rang néu m, n 1a hai s6 tw nhién théa man 2022m’> + m = 2023n> +n thi
2022(m+n)+1 la s6 chinh phwong.

Bai 39. (D& thi vao 10 hé chuyén tinh Phid Yén nidm hoc 2022 - 2023)

Cho cac s6 nguyén dwong x, y, z thoa mén (x+y)4 +5z=63x.

Tinh gié tri biéu thitc Q=x+y+z.

Bai 40. (D& thi vao 10 hé chuyén tinh Quing Binh nam hoc 2022 - 2023)

Tim neN d€ »’ +1 chia hétcho »’ +1.

Bai 41. (D& thi vao 10 hé chuyén tinh Qudng Nam niam hoc 2022 - 2023)

a) (Chuyén Tin) Tim tit ca cac s6 nguyén dwong n dé€ n* —3n° +1 la s6 nguyén ta.

b) (Chuyén Toéan) Tim tit ca cic cdp s6 nguyén x, y thbamin x’ +x° =y’ +7°.

Bai 42. (Pé thi vao 10 hé chuyén tinh Quing Ngii ndm hoc 2022 - 2023)

a) Chirtng minh rang n* +2n’ —n* —2n chia hét cho 24 v&i moi s6 nguyén n.

b) Tim t4t ca cac s6 nguyén dwong n sao cho 257° +10n + 48 1a tich cta hai s6 nguyén
dwong chan lién tiép.

Bai 43. (Pé thi vao 10 hé chuyén tinh Quing Ninh nim hoc 2022 - 2023)

a) Chirtng minh rang véi x 1a s6 nguyén bat ky thi 25x +1 khong thé viét dudi dang tich
hai s6 nguyén lién tiép.

%} =%, trong d6 ky hiéu {a} =a—[a] véi
[a] 1a s6 nguyén 1én nhat khéng virot qua a.

Bai 44. (Pé thi vao 10 hé chuyén tinh Quing Tri nim hoc 2022 - 2023)

1) Tim tat ca cac s6 nguyén td p va ¢ théaman p’ -24° =1.

b) Tim tat ca cac sO thwc x sao cho {

2) Ba cau thi ctia mot ddi bong tro chuyén véi nhau vé s6 4o dwoc in trén 4o moi
nguoi, ndi dung nhu sau:

An: Toi nhan ra rang cac s6 trén 4o cla ching ta déu 1a s6 nguyén t6 c6 hai chir sé.
Binh: Téng hai s0 trén do cta hai ban 1a ngay sinh nhit cta t6i da tréi qua vao thang
nay. Chung: That thu vi! Téng hai s6 trén 4o cta hai ban 1a ngdy sinh nhét cla tdi sip
t¢i vao thang nay.

An: Va tong hai s6 trén 4o hai ban 1a ngay hom nay.

Hay xac dinh s6 4o cta An, Binh va Chung.

Bai 45. (Pé thi vao 10 hé chuyén tinh Vinh Long ndm hoc 2022 - 2023)

a) Cho 4= 2.(12023 +27 4 +20227% ) Chrng minh rang 4:2022

b) Tim cac nghiém nguyén cia phwong trinh 2x* +5y* +4x =21.
Vi hai s6 nguyén dwong a, b batky, ta cé o™ +5*i(a+b).
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Bai 46. (D& thi vao 10 hé chuyén tinh Tuyén Quang nam hoc 2022 - 2023)

a) Tim tat ca cac cap s6 nguyén (x;y) théa man 3xy+x—6y =4.

Bai 47. (Pé thi vao 10 hé chuyén tinh Thai Binh ndm hoc 2022 - 2023)

Tim céc s6 tw nhién x, y théa man: (27+1)(2" +2)(2" +3)(2* +4)-5" =11879.

Bai 48. (D& thi vao 10 hé chuyén tinh Thai Nguyén nam hoc 2022 - 2023)

Tim cac sO nguyén t a, b, ¢ sao cho: a* +b* +c* +54 =11abc.

Bai 49. (D& thi vao 10 hé chuyén tinh Thanh Héa (Chuyén Toan) nam hoc 2022 -
2023)

a) Tim tat ca cac cap s6 nguyén dwong (x;y) sao cho x* —-3y* —2xy—2x+14y-11=0.
b) Tim tit ca cac s6 nguyén dwong n dé 2" +n” +25 la 1ap phwong cia mét s6 nguyén
to.

Bai 50. (D& thi vao 10 hé chuyén tinh Thanh Héa (Chuyén Tin) ndm hoc 2022 - 2023)
a) Tim tit ca cac cap s6 nguyén dwong (x;y) sao cho x*+y* -2(x+y)=xy.

b) Cho p 1a s6 nguyén t6 1. Tim tit cd cac s6 nguyén dwong n d€ n’ —np 1a binh
phwong ciia mét s6 nguyén dwong.

Bai 51. (D& thi vao 10 hé chuyén tinh Thira Thién Hué€ nam hoc 2022 - 2023)

Tim t4t ca s6 nguyén x, y théa man x° —x*(y+1)+x(7+y)—-4-y=0.

Bai 52. (Pé thi vao 10 hé chuyén tinh Tién Giang nim hoc 2022 - 2023)

2x—-1

Tim t4t ca cac cdp s6 nguyén (x;y) théaman y = =
xPox+

HUONG DAN GIAI CHI TIET

Bai 1. (Pé thi vao 10 hé chuyén Toan tinh Bic Ninh nd3m hoc 2022 - 2023)
a) Bién d6i gia thiét thanh (x* +1)(x+1)=z". ()

Do x, y, z déu nguyén nén tir (*) suyra x, y 0.

2 a

+1=z

L (a,beZ;a>b>0).
x+l=z

a N = hY by n Ay ~ " x
Pong thoi vi z 1a s6 nguyén to nén {
Khidétacod x* +1ix+1= (x+1)(x—1)+2ix+1.

Dan téi 2f(x+1):>xe{0;l} (do xZO).
V6i x=0=(*) <z’ =1< y=0 va z 1a s6 nguyén 5 bat ky.
Voi le:>(*)<:>zy=4<:>x=y=2.
Vay (x;3;2)=(1;2;2) hodc (x;y;2)=(0;0;k) v6i k 1a s6 nguyén t8 bat ky.
b) Gid st x+~/2022 =a (a € Z)= x=a—+/2022
:>§—\/2022 z;—\/2022=2——\/2022

b a—~2022 a —2022

3 ( & —1J,J2022.

= +
a’—2022 \a*-2022
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3a

2 €Z —45-2022
Vi > 2022 €Z vi ac?Z nén 1@ —2022 Sa=t45=|" .
x -0 x=—45-+/2022
@’ —2022

Bai 2. (Pé thi vao 10 hé chuyén Toan tinh Ba Ria - Viing Tau nim hoc 2022 - 2023)
bat a=x+y; b=2x+3y thitwr gid thiét ta dwoc:

ab’ +4a-b+2=0ca(b’ +4)=b-2<a= 1’2_2
b +4
b-2
Do x,yeZ=a,belZ—=—; el.
b +4
+y=0 =-2
Voib=2=a=0=1{" "~ <17 7 (thivlai ding).
2x+3y=2 y=2
. , b-2>b"+4 |P°-b+6<0 .
Voib#2=|p-2|2b*+4= & (vO Iy).
2-b>b"+4 |B*+b+2<0

Vay (xy)=(-2:2).
Bai 3. (P& thi vao 10 hé chuyén Toan tinh Bac Liéu nam hoc 2022 - 2023)
a) S=n’ (n+2)2 +(n+l)(n3 —5n+l)—2n—1
=n(n4 +5n° +5n° —5n—6) =n(n2 —1)(n2 +5n+6)
=(n=1)n(n+1)(n+2)(n+3).
Trong 5 sO nguyén lién ti€p cd 1 s6 chia hét cho 2; 3; 4; 5.
Do do6 S5(2.3.4.5) = §:120.
b) Ta cé: (2x+y)(x—y)+3(2x+y)-5(x—y)=22
= (2x+y)(x—y+3)—5(x—y+3) &7/
& (2x+y-5)(x—y+3)=7=1.7=7.1=(=7).(=1) = (=1).(-7).
Sau khi thir cac trueong hop ta dwoc (x;y) e {(—2;8),(—2;2)}.
Bai 4. (Pé thi vao 10 hé chuyén Toan tinh Bic Giang ndm hoc 2022 - 2023)
a) Phwong trinh da cho twong dwong véi (x2 —1)2 +(x—3y)2 +(52)2 =2023.
V6i x, y, z 1a cac s6 nguyén ta co: (x2 —1)2, (x—3y)2, (52)2 12 c4c s6 chinh phwong
(binh phuong cta s6 nguyén).
Moi s6 nguyén khi chia cho 8 dwoc s6 dw la mot trong cac s6 0; £1; £2; £3; 4
= MOi s6 chinh phwong khi chia cho 8 s& dwoc sd dw 1a mot trong cac sé 0; 1; 4.
T do6 (x2 —1)2 +(x—3y)2 +(52)2 12 téng ctia 3 s6 chinh phwong nén no chia cho 8 sé
dwoc s6 dw la mét trong cacso 0; 1; 2; 3; 4; 5; 6
Mat khac 2023 chia cho 8 dw 7.
Do viy, khong thé tim dwoc ba s6 nguyén x, y, z théa man yéu cau cua dé bai.
Bai 5. (Pé thi vao 10 hé chuyén Toan tinh Bic Kan ndm hoc 2022 - 2023)
VI 5(x+y+z)=xyz=> xpzi5.

Suy ra trong 3 s6 x, y, z c6 it nhat mot s6 chia hét cho 5.
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Vivai tro x, y, z nhw nhau, gid s z:5, ma z la s6 nguyén td nén z=5.
Khi d6 phwong trinh tré thanh: x+y+5=xy < (x-1)(y-1)=6=2.3=1..

. x—1=2 x:3 N N ~
Trwong hop 1: = (loaivi x, y nguyén t0).
y—1=3 y=4

-1=1 =2
Trwong hop 2: * =7 (théa man).
y—1=6 =7

Vay (x;y;z) € {(2;7;5);(2;5;7);(7;5;2);(7;2;5);(5;2;7);(5;7;2)}.

Bai 6. (P& thi vao 10 hé chuyén Toan tinh Bén Tre ndam hoc 2022 - 2023)

Ta cé: (2x—y+3)2 =3(x—3y—y2 +2)(2x—y+3)2 =3(x—3y—y2 +2)

S 47+ +9-4xy—6y+12x=3x-9y-3)> +6

S Ax* +4y" +3—-4xy+3y+9x=0

& 64x% +64)° +48—64xy +48y +144x =0

& (8x) +(—4y)" +9> —64xy +144x ~ 72y +48y> +120y = 33

& (8x—4y+9) +3(4y+5) =108 (*)=3(4y+5)" <108 = (4y+5)" <36.

Mit khéc tlr () suy ra (8x—4y+9) 3= (8x~4y+9)"19. Ma 108:9 = (4y+5)"19.

4y+5=3 =L ktm
Ma (4y+5)2 la s6 chinh phwong 1é nén (4y+5)2 =9:>[ 7 N

4y+5=-3 == x=—1

Vay (x;3)=(-1-2).
Bai 7. (Pé thi vao 10 hé chuyén Toan tinh Binh Dwong nidm hoc 2022 - 2023)
Véimoi aeZ tacd A=a’ —aza(a3 —1)(a3+1).
Néu a:7= A4:7.

x A i . a—1:7
Néu a khoéng chia hét cho 7 thi ¢ =1,2,3,4,5,6 (mod7)=> &’ =1,6 (mod7) = { .

Vay A4:7 véimoi aeZ.

Bai 8. (Pé thi vao 10 hé chuyén Toan tinh Binh Pinh ndm hoc 2022 - 2023)
P=a+2b+3c+2022= (a+2021)+(2b—2022)+(30+2023).

§-P=|(a+2021) ~(a+2021) |+ (26-2022)" - (26 ~2022) || (3¢ +2023)" ~ (3¢ +2023)
V6ineZ thin’ —n :(n—Z)(n—l)n(n+1)(n+2)+5n(n—l)(n+l).

Suy ra (n5 —n)ES va (n5 —n)f2; (n5 —n)f3.

Do d6 (n’ —n):30, tir d6 (S -P):30.Do Pi30=>S:30.

Bai 9. (Pé thi vao 10 hé chuyén Toan tinh Binh Phwéc nam hoc 2022 - 2023)

a) Phwong trinh da cho < (x—2y)(x+3y)+2y-x-7=0

o (x=2y)(x+3y-1)=7=(-7).(-1)=(-1).(-7)=1.7="7.1.

—2y=-7
Trwong hop 1: {x 7 =2 =% (khong thoa man).

x+3y—-1=-1
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2y=-1 =-3
Trwong hop 2: {x 7 = {x | (théa man).

x+3y-1=-7 y=-
X x=2y=1 7 a i
Trwong hop 3: < y =— (khong thoa man).
x+3y-1=7 5

—2y=17 =5
Truwong hop 4: {x 7 @{x

x+3y-1=1 y=-
Vay cac cdp s6 nguyén can tim1a (x;y) e {(—3;1);(5;—1)}.

b) Néu x, y 1a hai s6 chdn thi x* —2021y” +2022 khong chia hét cho 4 va xy chia hét cho
4 (Vo Iy).

Néu x, y c6 156 chdn, 1 s618é thi x* —2021y” +2022 12 s6 1é va xy 12 s6 chan (vo 1y).

Gid st (x,y)=d = x*-2021y*:d* va xyid’.

T gia thiét suy ra 2022:d*. Ma 2022=2.3.337=d =1.

Bai 10. (P& thi vao 10 hé chuyén Toan tinh Ca Mau nam hoc 2022 - 2023)

Tacé a’+b* =a+b+ab < (a-1) +(b—-1) +(a-b) =2

. (théa man).

= Trong 3 s6 (a —1)2 (b-1)’ ,(a —b)2 phdi c6 ding hai s6 bang 1 va 1 s8 bang 0.
Giai cac trwong hop, ta thu dwoc 6 nghiém nguyén:
(asb) €{(1:2)5(2:1)5(1:0)3(0:1)3(0:0)5(2:2)f -
Bai 11. (Pé thi vao 10 hé chuyén Toan tinh Cao Bang nim hoc 2022 - 2023)
Ta Cé: x2022 :y2022 _y1348 _y674 +2. (1)

b=y°
Xét: @’ —(b=1) =b* —b* —b+2-b* +3b> +1=2b"~4b+3=2(h-1)" +1>0

674
bat {a - . (a, be N*), ta dwoc phwong trinh: @’ =b* —b> —b+2.

=da >(b-1) =d* 20 &b -b ~b+22b°
&b +b-2<0< (b+2)(b-1)<0(do b+2>b-1)
b+22>0
= = -2<bh<l1.
b-1<0
Do beN =b=1=y"" =1= y=1(do yeN')=x=1(do xeN').
Vay (x;»)=(L1).
Bai 12. (Pé thi vao 10 hé chuyén Toan tinh Pa Ning nim hoc 2022 - 2023)
Taco o’ =(b’+a)b+5< a’~b’ =ab+5 (+) = (a-b)(a’ +ab+b*)=ab+5.
Truonghop 1: a>b=ab+5>a’ +ab+b> = a’ +b* <5
a=2,b=1(tm)
a=1,b=-2(ktm)
a=-1;b=-2(tm)
a=-2;b=-2(ktm)
Trwong hop 2: a<b
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. N , |a=dm, N
Goi d =(a,b) thitacé (m,;m,)=1=m, >m,. Thay vao (*) ta duoc:
= dm,

d&’m} —d’m; =d’mm, +5 < d’ (ml3 -m; —m—mlmz) =5 [di =1 \ .
m; —m, —mm, =5
T day ta sé c6 dwgce: m =m; +mm, +5.
Néu mm, >0= m; >m; (khéng thoéa min).
Do d6 mm, <0 hay a<0;5>0.Talaicé a’ :(b2+a)b+5.
(VT)<0 ma (VP)>0, do dé trvong hop nay khong cé cdp s nguyén (a;b) thoa dé bai.
Vay cdp s6 nguyén (a;b) théa déla (a;b) e {(2;1);(—1;—2)} .
Bai 13. (P& thi vao 10 hé chuyén Toan tinh Pak Nong nam hoc 2022 - 2023)
Tacé: 2x* +y* -3xy—x—y-13=0 (x—y-2)(2x—y+3)=7.
Ta xét cac trwong hop:

—y-2=1 =1
Truwong hop 1: {x 7 <:>{x

2x—y+3=17 y=-2
—y-2=-1 =-11
Truwong hop 2: Y * .
2x—-y+3=-7 y=-12
-y-2=7 = —id
Trwong hop 3: Y =" ¢
2x-y+3= y=-20
—yp—2=-7 =
Truwong hop 4: Y N N
2x—y+3=-1 y=06

Vay tap nghiém nguyén ctua phwong trinh da cho la
S ={(1;-2);(-15;-12);(~11;20);(1;6)} .
Bai 14. (Pé thi vao 10 hé chuyén Toan tinh Binh Thuin nim hoc 2022 - 2023)

2 2
a) Ta cé: x4+x2—y2—y+4=0<:>(x2+%j —(y+lj =—4

2
e (X +y+1)(x’ —y)=(-1)4=4(-1).
Do x>+ y+1+x*—y=2x>+1>0 nén ta xét 2 trwong hop sau:
X Hy+l=-1 {x2+y=—2 {2x2=2 {xzil
o =S =S :

Trwong hop 1:
ghop { Yo y=4

¥ -y=4 x’-y=4
¥ Hy+l=4 {x2+y:3 {x:il
<~ <~

2

x—y=-1 X —y=-1 y=2"'

Trwong hop 2: {
Véy nghiém nguyén cta phwong trinh 1a (x;y) e {(1;—3),(—1;—3),(1;2);(—1;—2)} .
b) Ta chitng minh: a hodc » chia hét cho 3 = abc:3.

Néu a va b cung khong chia hét cho 3.

Suy ra a’ +b* chia cho 3 dw 2 (vi s6 chinh phwong chia cho 3 duw 0 hodc 1)

— ¢* chia cho 3 dw 2, mau thuln véi sé chinh phwong chia cho 3 dw 0 hoac 1.
Do d6 a va b cung khdng chia hét cho 3 khong xay ra.

Vay abc:3. (1)
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Ta chirng minh: ava b cung chdn = ab:4 = abci4.

Néu a va b cunglé suy ra c la s6 1é mat khac s chinh phwong 1é chia 4 dw 1.

Do d6 a*, b* chiacho 4 c6dwla 1suyra ¢* chia cho 4 dw 2 diéu ndy mAau thuan véi s6
chinh phwong chin chia 4 dw 0 (a” +b*> =¢* 1356 chdn), do d6 a va b clng 1é khong
xay ra.

Trwong hop a va b khong cung tinh chdn 1€ va do a, b c6 vai trdo nhw nhau nén ta gia
stt a 1as6 chdnva b 1asd 18.

Ta cé b*, ¢* chiacho 8 dw 1 (vi sé chinh phwong 1é chia 8 dw 1)

Suy ra ¢* —b* chia hét cho 8= ¢’ b’ =a’ 8= ai4 = abc:4. (2)

Ta chitng minh a hodc b chia hét cho 5= ab:5= abc:5.

a va b cung khong chia hét cho 5 suy ra a°, b* chiacho 5 dw 1 hodc 4 (visd chinh
phwong chia 5 dw 0 hoac 1 hodc 4).

Suy ra a” +b° chiacho 5 dw 0, 2 hodc 3 = ¢’ chia cho 5 dw 0, 2 hoac 3.

Mit khac s6 chinh phwong chia cho 5 dw 0 hodc 1 hoac 4.

Do d6 ¢*i5=ci5=>abcs. (3)

Ta c6 abe chia hét cho 3, 4, 5 ma BCNN(3,4,5) = 60 => abc:60.

Bai 15. (D& thi vao 10 hé chuyén Toan tinh Gia Lai nam hoc 2022 - 2023)

Ta c6: x*y* —2x’y+3x> +4xy—4x+2y* —4y—-1=0

= (xzy2 —2x2y+x2)+(2x2 +4xy+2y2)—4x—4y—1 =0

<:>(xy—x) (x+y) (x+y)+2=3

& (xy—x) X+ )

Vi x, y la cac s6 nguyén nén (xy— x)2 va (x+y—1)’ 14 cac s6 tw nhién.

(xy—x)zzl - [x(y—l)]2=1
(v 1) =1

Do do6 (xy—x)2+2(x+y—l)2=3<:> ,
x2+(y—l) +2x(y—1)=l

x+y-1)

x(y—l)zl x(y—l)z—l
= 5 hoac ,

x2+(y—1) =-1 x2+(y—l) =3
Ca hai treong hop déu khong théa man
Vay khong ton tai cac s6 nguyén x, y thoa man dé bai.
Bai 16. (Pé thivao 10 hé chuyén Toan tinh Ha Giang ndm hoc 2022 - 2023)
(2x+y)(x=p)+x+8y =22 2x" —xy— )’ +x+8y-15=7
<:>(2x2—2xy+6x)+(xy—y2+3y)—(5x—5y+15)=7
<:>2x(x—y+3)+y(x—y+3)—5(x—y+3):7
& (x-y+3) (2 y=5)=7=17=T.1=(~1).(<7) =(=7).(~1)

-y+3=1
Truwong hop 1: Y :>x:m (khong théa man).
2x+y-5=17 3
. x—y+3=7 2 R , ~
Trwong hop 2: = y=—— (khong théa man).
2x+y-5=1 3
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-y+3=-1 =-2
Truwong hop 3: {x 7 @{x

~ 7 (thdéa man).
2x+y-5=-7

—y+43=-7 =-2
Y =" (théa man).
2x+y-5=-1

Trwong hop 4: { B
Vay phwong trinh c6 nghiém nguyén (x;y)e {(—2;2);(—2;8)}.

Bai 17. (Pé thi vao 10 hé chuyén Toan tinh Hd Nam ndm hoc 2022 - 2023)

Ta c6: x* —6x> +18x* — y* —32x+4y+20=0

o xt—6x’ +18x7 =32x+24=)" -4y +4

e (x-2) (x*—2x+6)=(y-2).

Voi y=2=x=2.

V6i y#2,taco (y—2)2 va ()c—2)2 12 s6 chinh phwong khac 0 nén x* —2x+ 6 1a s6 chinh
phuong. Pt x> —2x+6=m’ (m € N*)

3(x—1)2 +5=m’ <:>(x—1—m)(x—1+m):—5

y=5
x—1+m=5 x=3=
& y=-1
x—1-m=-1
m=3
= .
y=11
x—=1+m=0 x=—-1=
& y=—7
x—1-m=-5
m=3

Vay cac bd s (x; y) nguyén thoa yéu ciu bai toan 1a

(2;2), (3;5), (3;-1), (-L;11), (-1;=7).
Bai 18. (Pé thi vao 10 hé chuyén Toan thanh phd Ha N6i nim hoc 2022 - 2023)
a) Dat n=2k+1 v&i k 1a s6 tw nhién, khi d6 ta cé:

321 7 =3% _7-81:.27-7=27-7=0 (mod 20) = dpcm.

b) Dé thiy (x2 +x+1;x+1):(x(x+1)+1,x+1)=1.

T phwong trinh, ta suy ra y()c2 +x+1) chia hét cho x+1.

Ma (x2+x+1,x+1)=1 nén yi(x+1).

bat y=k(x+1) voi k 1a s6 nguyén dwong.

Khi d6, tir phwong trinh da cho, ta suy ra: k(x2 +x+1) =y’ 1=k’ (x+1)2 ~1.

Do d6: 1=k (x+1)" =k (x* +x+1)> k> (x+1) =k (x+1)" =k(k—1)(x+1)" 2 4k (k-1).
Suyra k<2.

Ma k 1a s6 nguyén dwong nén k£ =1= y = x+1. Thay tré lai phwong trinh da cho, ta
duoc:

x2+x+1=(x+1)2—1:x2+2x.Tird6 x=1=y=2.

Vay phwong trinh c6 nghiém (x;y)=(1;2).
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¢) Khéng mat tinh tong quat, gia st m>n.
bat m’ = p(m+n) v6i p las6 nguyén t6. Tir ddy, ta suy ra m: p.

3 3
m

2 2
2—=m72p7 hay p<2 ma p nguyén té nén

Kéthop véi m>n,tacod: p=
m+n 2m

p=2.
Nhu vay, ddu dang thirc trong dday danh gia trén phai xay ra, tirc 1a phai c6
m=n=p=2.
Thr lai, ta thiy théa man.
Vay c6 duy nhat 1 nghiém (m;n)=(2;2).
Bai 19. (D& thi vao 10 hé chuyén Tin thanh ph6 Ha N6i ndm hoc 2022 - 2023)
a) Vi p lasé nguyén t61énhon 3 nén p 1é va p khong chia hét cho 3.
Do p 1é nén hi€u nhién 5” + p* 12 s8 chan. (1)
Do p khong chia hét cho 3 nén p chia 3 dw 1 hodc 2, suyra p* chiadw 1.
Mat khéc, do p 1é nén 57 chia 3 dw 2. Tlr day, tasuy ra 5” + p* chia hét cho 3. (2)
Tir (1) va (2), véichay (2,3)=1,tacé 5” + p* chia hét cho 6.
b) Phurong trinh da cho ¢4 thé dwoc viét lai thanh x* —5x* +2x +1=y(x* -2). (*)
Do x> —2#0 nén tir diy, tasuy ra x’ —5x° +2x+1 chia hét cho x*-2.
T d6 x* —5x° +2)c+1—(x2 —2)(x—5) =4x-9 chiahétcho x*-2.
Va nhu thé, ta c6 16(x” —2) —(4x+9)(4x—9) =49 chia hét cho x*-2.
Vi x> —2>-2 nén tir két qua trén, ta suy ra x’ -2 e{-1;1;7;49} hay xe{-1;1;-3;3}.
Léan lwot thay cac gia tri nay vao phuwong trinh (), ta tim dwoc cac cap s6 nguyén (x; y)
théa man yéu cau dé baila (-1,7), (;1) va (-3;-11).
Bai 20. (Pé thi vao 10 chuyén KHTN (vong II) thanh phé Ha Néi nim hoc 2022 - 2023)
Ta bién doi nhu sau:
(x+y)(5x+y)3 +xy° :(5x+y)3 +x’ Y+t & (x+y—1)(5x+y)3 =xy’ (x+y—1).
Vi x, y la hai s6 nguyén dwong nén x+ y >1. Suy ra: (5x+y)3 =xy .
Do d6, ta suy ra x ciing 1a 1ap phwong ciia mot s6 nguyén dwong.

3

bit x=2°, ta c6: (SZ3 +y) (zy)3 o520 +y=zye y(z-1)=52.

Néu z =1 (khong théa man).

Xét z#1.Khi do, tacod 5235(2—1).Vi 52’ ES(modz—l):sz—l.

Tir day ta tim dwoc z€{2;6}.Suy ra: (z;y) e {(2; 40);(6;216)}

= (x;5) €{(8,40);(216;216)}.

Bai 21. (P& thi vao 10 chuyén Sw pham thanh phd Ha Néi ndm hoc 2022 - 2023)

2022 d 2022

AY =2 A 7 l \ 7 ~ Ay Y ~ AY
T gia thiét, ta co czw = bzw = ; vOi x, y la cac so6 nguyén dwong nguyén to cung

nhau.
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X yx pa X 2 A . A
Do — la phan s8 tdi gian nén ton tai cac s6 nguyén dwong m, n sao cho a** =

y

2022 2022 2022
T =my,d7 =nx, b7 =ny.

mx,

Tir d6,ta c6: N =mx+ny+my+nx=(m+n)(x+y) lahopsédo m+n; x+y lacicsé
nguyén dwong 1én hon 1.
Bai 22. (Pé thi vao 10 hé chuyén tinh Ha Tinh ndm hoc 2022 - 2023)

a) Tacd A=(n+2)"[ (n+1)"+1].

Xét n+2=0<n=-2, tacd A=0 la sd chinh phwong.

Xét n+2#0 < n=-2, d8 4 1as8 chinh phwong thi (n+1)" +1=4a’ (aeN).
Do do, ta co (nJrl)z—a2 :—1<:>(n+1—a)(n+1+a):—1.

Ta c6 cac trweong hop:

+l-a=-1
Truwong hop 1: " . < n=-2 (thda man).
n+l+a-1
. n+l—-a=1 ) .
Trwong hop 2: < n=-1 (théa man).
n+l+a=-1

Vdy n=-2 hodc n=-1 thi 4 la s6 chinh phwong.
b) Ta c6 |x|+x=2x néu x>0, [x|+x=0 néu x<0, dod6 |x|+xi2 v&i moi sé nguyén x.

Ta c6: |a—b|+|b—c|+|c—d|+|d -4
=(la-b|+a=b)+(|p—c|+b—c)+(|c—d|+c—d)+(|d—a|+d —a)i2 (Va, b, c,d ).
Do d6 |a—b|+|b—c|+|c—d|+|d —a| = a®** +2023 chia hét cho 2.

Suy ra a** 1é,do d6 a 1&,nén 4 chia 8 duw 1.

Suy ra (a6—1)§8 va (a6+1)52.

Vay a"” :(a6 —1)((16 +1)+1 chia cho 16 du 1.

Bai 23. (D& thi vao 10 hé chuyén tinh Hai Dwong nam hoc 2022 - 2023)

Ta co: y2—5y+62=(y—2)x2+(y2—6y+8)x
(y—2)(y—3)+56=(y—2)x2+(y—2)(y—4)x

(y—2)[x2+(y—4)x—(y—3)]=56

@(x—l) y—2)(x+y—3)=56.

-
=

Vi (x—1)+(y—2)=x+y—3 nén ta phai phan tich s6 56 thanh tich ctia ba s6 nguyén ma

téng hai s6 dau bang s6 con lai. Ta c6 cac trwong hop:

$)56=1.7.8= (x;)=(2:9) )56 =7.1.8= (x;) =(8;3)
)56 = (-8).1.(=7) = (x; ) = (-7:3) *)56 = 1.(=8).(~=7) = (x; ) = (2;-6)
#)56 = (-8).7.(-1) = (x; ) = (-7;9) #)56 = 7.(~8).(~1) = (x; ) = (8;~6)

Vay phuwong trinh da cho cé 6 nghiém nguyén:

(%) €4(2:9):(8:3)3(=7:3)3(2:-6):(=7:9): (8 =6)}
Bai 24. (D& thi vao 10 hé chuyén thanh phd Hai Phong ndm hoc 2022 - 2023)
Tacod 2" =10a+b:2=b:2.
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bat n:4k+r(keN; re{0;1;2;3}).
Trwomg hop 1: »=0. Khi dé: 2" -1=16" —1:5=2"-6:5=>n"-6:10=>b=6=ab:6.
Trwong hop 2: r e{1;2;3}. Khi dé: 2" -2’ =2’(16"—1)55:2"—2’510.
Ma 2" e{2:4:8} =b=2"=10a=2"-2"=2(16" —1):3=>ai3 = abi6 (Vi bi2).
Bai 25. (D& thi vao 10 hé chuyén tinh Hiu Giang ndm hoc 2022 - 2023)
Do p, g lasénguyénté, p+q, p—qg cinglasdé nguyéntdénén ¢=2= p>5.
Néu p=5thi p—2=3;p+2=7 déulasé nguyén té.
Néu p>5thi p las61énén p=3k+1 hodc p=3k+2,vdi k 1a s nguyén dwong.
+Véi p=3k+1, tacé: p+2=3k+1+2=3(k+1) khongla s6 nguyén to.
+ Véi p=3k+2,tacd: p—2=3k—-2-2=3k khongla sé nguyén té.
Vay p=5;,¢9=2.
Bai 26. (Pé thi vao 10 hé chuyén tinh Pic Lic ndm hoc 2022 - 2023)
Ta c6: 5x° +3y° =20x—24y+477
& 5x2 —20x+20+3)> +24y + 48 =545
& 5(x=2) +3(y+4)" =545.
Do 5(x—2)" va 545 cling chia hét cho 5 nén 3(y+4)255.
=1
Ma (3,5)=1 nén 3(y+4) <545 (y+4) ssgﬁ:y%gnz{y y
y:

Véi y=1=(x—2)" =94 (khdng théa man).
Véi y=6=(x—2) =49= x=9 (théa man).
Vay (x;5)=(9:6).
Bai 27. (Pé thi vao 10 hé chuyén tinh Nghé An nim hoc 2022 - 2023)
a) Pat x—y=a, xy=>b thi a, beZ, ta bién d6i phwong trinh nhw sau:
(x=3)' (8—xp)+4=12(x—y) = da*(8-b)+4=12a
2_ — J—

wpta 122a+4:8_12a2 462(1)@)12612 4_,

a a a
Suyra @’|12a—4=4(3a~1). Ma (3a—1;a’ ) =(3a—1;a) =1 nén 4ia".

Tir day ta dwoc a e{1;-1;2;-2}. Ta xét cac trwong hop sau:

x—yzlz{xzo;yz—l

Trwbnghqpl:a:1:(1)<:>b:0:>{ .
x=1y=0

xy=0
Truwong hop 2: a=-1=b=24= y(y—1)=24 (khong c6 nghiém nguyén).
=1=>x=3
Truong hop 3: a:2:>(1)<:>b:3:>y(y+2)=3<:>(y—1)(y+3):0<:{y * :
y=-3=>x=-1
y=5x=3

Truomghop4: a=2=b=15=y(y-2)=15(y-1) =4’ C{y:%;x:—S'

Vay (xp) € {(0:=1):(1:0)5(3:1)3(=1:3)5(3:5):(=5:-3)}

b) Gia st ton tai » nguyén dwong sao cho 2" +36 va 12*" +25 1a s6 chinh phwong.
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Talap bang dong du sau:
X 0 1 2 3 4 5 6
x| 0 1 4 2 2 4 1

Do d6 ta rat ra dwoc nhén xét: 1 s6 chinh phwong batky dw 0, 1, 2, 4 theo modun 7.
Quay tré lai bai toan, vi 2" +36=2" (mod3) nén n chan (vi sd chinh phwong bat ky chi
dong dw 0, 1 mod 3).

Ta xét cac treong hop sau:

n=3k k=2=12"+25=5"+4=125"+4=(~1)" +4=5 (mod7), mau thuin véi nhan xét.
Chirng minh twong tw: n =3k +1 va n =3k +2 cling mau thuan véi nhan xét.

Do do, diéu gia st 1a sai.

Vay 2" +36 va 12" +25 khong dong thoi 12 s6 chinh phwong véi moi #n nguyén dwong.

Bai 28. (D& thi vao 10 hé chuyén tinh Hwng Yén nidm hoc 2022 - 2023)

x*=2x +x*-16y° +12x—16y+4=0

Sxt+x’ =32 -3 +4x* +4x+8x+8=16y" +16y+4
<:>(x+1)(x3—3x2+4x+8)=(4y+2)2

e (x+1) (¥ —4x+8)=(4y+2)".

ViyeZ=4y+2#0 x#-1.

Vi x,yeZ nén (x+1)2 va (4y+2)2 12 s6 chinh phwong khac 0 nén (x2 —4x+8) cling 1a
s6 chinh phuwong. Pét x* —4x+8=m (m e N*)

<:>(x—2)2 +4=m’ <:>(x—2)2 -m’ =—4<:>(x—2—m)(x—2+m):—4 (*)

i 1
x—2-m=4 |*73
IS (ktm)
x—2+m= 5
m=—
2
xX=2-m=-2 Xx=-2
Do x-2-m<x-2+mnén | |x-24+m=2 < m_2(m)
x—2-m=-1 x=7/2
IS (ktm)
x—2+m=4 m=5/2

4y+2=2 =0
Vé'ix:—2:(4y+2)2:4<:{ g @{y

4y+2==2""|y=-1

Vay phwong trinh c6 nghiém nguyén (x;y) e {(—2;0);(—2;—1)}.

Bai 29. (Pé thi vao 10 hé chuyén tinh Khdnh Hoa ndm hoc 2022 - 2023)
Tir gia thiét suy ra b 1a s6 chan, ddt b=2b, (b eN).

CLB MathExpress — Hotline: 1900633551 Page 15



CLB Toan bo6i dworng MathExpress www.mathexpress.vn

Ta cé: 2a* +3b’ =4c* < 2a° +24b) = 4c* < a® +12b) =2¢°.

Suy ra a 13 s6 chan, lai dat a =24, (a4, eN).

Khi d6 2a” +12b = 4c* < 8a} +24b° = 4c* < 2a] +6b’ =c* = c 12 8 chin.

Vay a, b, ¢ déu chia hét cho 2.

Dé thdy 24” +3b° chia 3 duw 0 hodc dw 2 (a =3k, a=3k*1) va 4c* chia 3 du 0 hoic I.

24 +3b°'3 {2(12 3 {a53
= =

Suy ra ca hai vé chia hét cho 3 = _ ' o
4c*i3 c*i3 c:3

a=3m(meN
bat { ( ) Khi d6: 2a° +3b° =4¢* < 2.9m” +3b° =4.81n" < 2.3m* +b* =4.27n"

c=3n (n € N)
= b 3= b:3.
Vay a, b, ¢ déu chia hét cho 6.
Bai 30. (D& thi vao 10 hé chuyén tinh Vinh Phiic ndm hoc 2022 - 2023)
a) Gia st (p;¢) 1a cap s6 nguyén td sao cho ludn ton tai s6 nguyén dwong r théa man
pr+3pg+4q’ =r. (1)
Gid st p, ¢ déukhac 3.
Ta cé: p’=q”> =1(mod3) nén r* = p* +3pg+4q” = p’ +¢° =2 (mod3) (v6 Iy vi s6 chinh
phwong chia cho 3 ¢6 s6 dw khac 2).
p=3

Do d6 p:3 hodc ¢:3.Ma p, ¢ 1a s6 nguyén to nén { 3
q:

Néu p =3 thay vao (1) tadwoc: > =4¢’ +9g+9<4p> +12p+9=(2¢+3)’.

Mit khic r* =4¢> +9¢+9<4q’ +8g+4=(2g+2) nén (2¢+3)’ >r*>(2q+2)".

biéu nay vo ly nén trwong hop nay khong c6 gia tri » thoa man.

Néu g =3 thay vao (1) ta dwoc: r* :pz+9p+36<p2+12p+36=(p+6)2.

Lai c6: 7’ = p* +9p+36> p* +8p+16=(p+4)’.

Suy ra (p+4)2<7'2<(p+6)2.

Do dd r’=(p+5) < p*+9p+36=p>+10p+25< p=11 (thda man).

Vay p=11; ¢ =3.

b) Vé&icacsé x, y, p thoa man gia thiét, ta co:

x’ +y3—6xy=p—8<::>()c+y)3 —3xy(x+y)—6xy=p-8
<:>(x+y)3+8—3xy(x+y+2)=p<:>(x+y)3+8—3xy(x+y+2)=p
<:>(x+y+2)[(x+y)2—(x+y).2+4—3xy}=p
<:>(x+y+2)(x2+y2+4—xy—2x—2y)=p

= x+y+2; X’ +y* +4—-xy—-2x—-2y lawdc cla p.

Ta cé: U(p)={£L+p}.

Do x, y nguyén dwong nén x+y+2>2, mdtkhac p nguyén to nén ta co:
X+y+2=p

{x2+y2+4—xy—2x—2y=1.
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Xét phwong trinh x* + y* +4—xy—-2x-2y =1
& 2x° +2y2+8—2xy—4x—4y=2c:>(x—y)2 +(x—2)2 +(y—2)2 =2.

Vi x, y c6 vai tro nhw nhau nén gia str x> y.

Ma 2* =1’ +1’+0°; x, y 1a cAc s6 nguyén va x > y nén xay ra cac trweong hop sau:
2 —y=%l1
(x=y) =1 x—y=+tl Y x=3
R 2 x=3
Truonghop 1: {(x-2) =1 ©{x-2=1l< . ®© x=1
X =
2_ —2:0 =
(y—2) =0 Y y:2 Y 2
Voi x=1, y=2= p=5.
Véi x=3,y=2=p=7.
-5
Hai trrong hop con lai lam twong tw cling cho ra [p :
p:

Vay pe{5;7}.

Bai 31. (D& thi vao 10 hé chuyén tinh Lang Son nam hoc 2022 - 2023)

X +2xy—6x—6y+6=0 x> —6x+9+2xy—6y =-3

o (x-3) +2y(x-3) =3 & (x=3)(x=3+2y) =3=13=3.1=(~1).(=3) =(-3).(~1).

x-=3=1 x=4 x-3=3 x=6
% *) =
x=3+2y=3 y= x=3+2y= y=1
x—=3=-1 x=2 x-3=-3 x=0
% *) =
x=3+2y=-3 =-1 x=3+2y=1 y=1

Vay ta c6 cac cap s6 (4;1);(6;-1),(2;-1),(01).

Bai 32. (D& thi vao 10 hé chuyén tinh Lao Cai ndm hoc 2022 - 2023)

a) Néu n chdn = n:2,néu n 1é¢ =13n+1:2= P2, VbeZ.

Néu n=0(mod3)= P:3.

Néu n=1(mod3)=(2n+1):3.

Néu n=2(mod3) = (13n+1)i3= Pi3.

Mt khéc (2,3)=1= Pi6, VneZ.

b) Ta c6: 3x* +2y* +x=2(xy+y+2) <=2y’ =2(x+1)y+3x* +x-4=0. (1)
Ta xem phuong trinh (1) la phwong trinh bac hai dn y véi x 1a tham sé.

A'=(x+1) =2(3x" +x—4)==5x" +9.
Dé phuwong trinh (1) c6 nghiém thi A'>0< —5x° +9>0 < x° S%

2 _
= xz_?(do xeZ)=xe{-101}.
x =

Thay vao (1) ta dwoc cac nghiém nguyén (—1;1)(-1;—1);(0;-1);(1;2),(1;0).
Bai 33. (D& thi vao 10 hé chuyén tinh Lim P6ng ndm hoc 2022 - 2023)
Ta c6: 2023n° —n=2022n" +n’ —n =2022n" +(n —l)n(n +1).
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Vi 2022116 va (n—1)n(n+1):6 nén = 2023n’ —n'6.

Bai 34. (D& thi vao 10 hé chuyén tinh Yén Bai nam hoc 2022 - 2023)
a) Ta c6: B=9.5""+13.3" =9.25" +13.3"

=22.25"-13.25" +13.3" =22.25" -(13.25" ~13.3")
=22.25"-13.(25"=3"):22 (vi (a" —b")i(a—b) v6i moi s8 tw nhién n).
Vay v&i moi sO tw nhién n,s6 B=9.5""+13.3" ludn chia hét cho 22.
b) Goi UCLN clia a va b la d,suyra a=ad, b=bd v6i (a;b)=1.
Theo d& bai ta ¢6: (a* +b)iab=>(a/d” +bd)i:d’ ab = (a'd +b,):dab,
= a;db, va b da,.Ma (a,,b)=1nén a, =1,d =b,

=2dd* = d e{1;2} = (a,b)=(1;1),(2:4).

Bai 35. (Dé thi vao 10 hé chuyén tinh Nam DPinh (dé chuyén Toin) nim hoc 2022 -
2023)
a) Taco: P(n)=n"-14n’ +71n* —154n+120 = (n4 ~14n° +49n2)+ 22n° —154n+120

=n*(n’ —14n+49)+22n(n=7)+120 =’ (n=7)" +10n.(n—7)+12n(n—7)+10.12
=n(n=7)[n(n-7)+10]+12[ n(n-7)+10]=[n(n-7)+10].[n(n—7)+12]
(7 =7n+10)(n* = Tn+12) = (n-2)(n=5)(n-3)(n-4) = (n-5)(n-4)(n-3)(n-2).

Vi P(n) latich ctia 4 s tw nhién lién tiép, trong 4 s6 tw nhién lién tiép luén c6 2 s6

chan, mot s6 chia hét cho 4, s6 con lai chia hét cho 2.
Ngoai ra cd it nhat mot s6 chia hét cho 3.
Vivdy P(n) ludn chia hét cho 24 (dpcm).
b) Gid st p =4k +3 va a” +b° chia hét cho p.
Néu a va b déu khong chia hét cho p thi (a,p)=(b,p)=1.
Ap dung dinh ly Fermat ta c6 a*' =1(mod p) va b”" =1(mod p).
Khi d6: a***+5*"? =2(mod p). (1)
Ma a2 4p%2 =(a2)" " 4 (82) 1 (a2 407 . (2)
Twr (1) va (2) suyra 2ip hay p=2 (méu thuln voi gia thiét p =4k +3) (v ly).
Vay aip va bip (do a’ +b*ip).
Ap dung, chitng minh phwong trinh x> +4x+9y? =58 khong c6 nghiém nguyén
Taco: x* +4x+9y* =58 & x* +4x+4+9y” =62 = (x+2)" +(3y)" = 62131,
x+2i31  |(x+2)3302

. = 5
3y:31 (3y) 31
Vay phuwong trinh khéng cé nghiém nguyén dwong.
Bai 36. (Pé thi vao 10 hé chuyén tinh Ninh Binh nim hoc 2022 - 2023)
Dé thdy (a;p)=(11;2) va (a; p)=(24;3) thoéa man.

Laic6 31=7.4+3 nén = 62:31° (vO 1y).
y

Xét p>3, khidé a chdnva (a—3)(a+3)=7p".
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Pat d =UCLN(a-3;a+3)=6:d.Ma a—3 1énén 3:d = (a-3):3=7p* 3= pi3 (voly).
Néu d=1:>(a—3,a+3)=l.

a-3=1
Néu p=7= ; (khong théa man).
a+3=7

a-3=1 .
f37p =7
a+3="Tp

a-3=7 .
=p =13

Vay (a;p)=(11;2),(24:3).
Bai 37. (D& thi vao 10 hé chuyén tinh Phi Tho (dé chung) niam hoc 2022 - 2023)
Gid sit 4n+13=a" va 5n+16=b" (a,beN’), tlt 4n+13=a’ = a lasd 1é.

Néu p=7,p'>7= (khong thoa méan).

Tacé 4n+13=a’ < 4(n+3)=a’ -1 4(n+3)=(a-1)(a+1).

Vi a 1as61é nén a—1; a+1 la hai s§ chan lién tiép, do d6 (a—1)(a+1):8

= (n+3)i2=>nlasélé = b>=51+16 laso1é.

Lai c6 Sn+16=b> < 5(n+3)=(b—1)(b+1):8. Ma (5,8)=1= (n+3)38. (1)

Tacé a’ +b* =9n+29=2(mod3).

Ma a’ = {0;1} (mod3),b* E{O,l} (mod3) = a’ =b’ El(mod3)
{4n+13El(m0d3):>(n+3)50(mod3). 2)

5n+16=1(mod3)
Vi (3;8)=1néntir (1) va (2) suyra (n+3):24.
Tl d6 20237 +45 = 2016+7(n+3)+ 24124 (dpcm).

Bai 38. (D& thi vao 10 hé chuyén tinh Phid Tho (dé chuyén Todn) nam hoc 2022 -
2023)

a) Phwong trinh x* = 2xy+8x+4(y—4)" =0 & x> -2(y—4)x+4(y-4) =0. (%)
Xem phuong trinh (*) la phwong trinh bac hai 4n x, ta can tim diéu kién ctia y dé
phwong trinh (*) ¢6 nghiém

A0 (y-4) -4(y-4) =3(y-4) 202 y=4=x=0.

Vay phwong trinh da cho c6 nghiém nguyén (x;y)=(0;4).

b) 2022m* +m =2023n" +n <> 2022m* —2022n° +m—-n=n’

= (m —n)(2022m +2022n+ 1) =n’ (1)

Truong hop 1: Véi m=n= (1)< m=n=0=2022(m+n)+1=1 la s6 chinh phwong
Trwonghop 2: Voi m#n=m—-n>0.

_ m—n:d e : :
Goi (m—n;2022m+2022n+1)=d = oD nid onid=o>mid
2022m +2022n+1:d
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= 2022m+2022nid = 1id = d =1= (m—n;2022m+2022n+1)=1 hay m—n va
2022m+2022n+1 la hai s6 nguyén to cung nhau.

Mat khac (m—n)(2022m+2022n+1)=n’ la s6 chinh phwong nén suy ra 2022(m+n)+1
la s6 chinh phwong (dpcm).

Bai 39. (P& thi vao 10 hé chuyén tinh Phi Yén ndm hoc 2022 - 2023)

Tinh gia tri biéu thitc Q=x+y+z.

Ta cé: 63x=(x+y)4 +52216x"y" +5z.

x<3

Do do 63x>16x2y2:>63>16xy2:>xy2S3:>{ <1
y<

Néu x =1, y=1:>52+16=63<:>z=45—7 (khong thoéa man).

Néu x=2, y=1=5z+81=126 < z=9 (thda man).

Néu x=3, y=1thi 5z+256=189 = z<0.

Vay 0 =12.

Bai 40. (Dé thi vao 10 hé chuyén tinh Quang Binh nam hoc 2022 - 2023)
Véi neN,taco: n’ +13n3+1<:>n2(n3+1)—(n2 —1)5n3+1
<:>(n2—1)5n3+1<:>(n—1)(n+l)f(n+l)(n2—n+1)

< n-1in*—n+1(do n+10)
:>n(n—1)fn2—n+1<:>(n2—n+1)—1§n2—n+1

n—n+l=1

2

sSlind—-n+l=
n-n+l=-

=1
=S {n (théa man).
1 n=0

Viay n=0,n=1.

Bai 41. (Dé thi vao 10 hé chuyén tinh Quang Nam niam hoc 2022 - 2023)
a) Taco: B=n"-3n’ +l=(n2 —1)2 -n’ z(n2 +n—l)(n2 —n—l).
Véin=1,tacod B=-1Kkhong phaila sé nguyén té.

V&i n=2,tacéd B=5 lasonguyén to.

Vé&i n>2, mdithira s6 ctia B déu 16m hon 1 nén B1a hop s6.

Vay n=2 thod man dé.

b) Taco: x* +x* =y’ +)° <:>(x3—y3)+(x2—y2)=0

& (r=p)(¥ oy rxey) =0 ; +yxyj:;1§x+y=0(*)

(e +(y+)x+)y +y=0

A =(r+1) ~4(r +2) =3 -2y 41206 -1 <y <1 o pe{-0)

y=—1=x=0
{xzo
y=0=>
x=-1
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Vay nghiém nguyén ctia phwong trinh (x;y) = {(a;a);(—l;O);(O;—l)}.

Bai 42. (D& thi vao 10 hé chuyén tinh Quing Ngii nam hoc 2022 - 2023)

a) Taco: n* +2n° —n* —2n :(n3 —n)(n+2) =(n-1)n(n+1)(n+2)

Ta thdy (n—1)n(n+1)(n+2) latich 4 s6 nguyén lién tiép nén chia hét cho 8.

Pong thoi, trong 4 sd lién tiép c6 1 s6 chia hét cho 3 nén tich chia hét cho 3.

Ma (3,8) =1 nén tich trén ludn chia hét cho 24 (dpcm).

b) Goi hai s6 chin lién tiép 1an lwot1a 2k va 2k+2 véi ke Z'.

Theo dé bai ta c6 phwong trinh: 257° +10n+48 = 2k (2k +2) = 5n(5n+2)+48 =4k (k+1).
Vi k(k+1) 1a tich hai s6 nguyén lién tiép nén
k(k+1):2=> 4k (k+1):8=> 5n(5n+2)+488.

Ma 48:8nénta c6 5n(5n+2):8, ma 5n va 5n+2 cach nhau 2 don vi nén cung chdn
hodc cung 1é.

Do d6 dé chia hét cho 8 thi chi ¢6 thé 1a cing chdn. Do d6 57 chdn hay n chan.

bat n=2m(meZ+).Tl‘r do tacéd

10m (10m+2)+48 = 4k (k+1) < 5m(5m+1)+12 =k (k+1)

< 25m* +5m+12 =k’ +k < (5m—k)(5Sm+k)+(5m—k)+12=0

= (5m—k)(5m+k+l) =—12.

Vi 5m—k <5m+k+1 nén ta cé cac trweong hop sau:

1
5 (khong théa min).
k=3

. Sm—k=-4 m=
Truwong hop 1: =S
Sm+k+1=3

3

m=-—

10" (khong théa man).
k="
2

Sm—k=-2

Trwong hop 2: =
s1eP {5m+k+1:6

(thda man).

. Sm—-k=-1 m=1
Trwong hop 3:

o
Sm+k+1=12 k=6
Dod6 n=2m=2.1=2.
Vay n=2.
Bai 43. (Pé thi vao 10 hé chuyén tinh Quing Ninh nim hoc 2022 - 2023)
a) Gia stt 25x+1=n(n+1); (neZ) = n+n-1=25x & (n-2)(n+3)+5=25x.
Xét vé phai la 25x:25 v&i moi x nguyén. (1)
Xét ve trai:
Truong hop 1: (n—2):5 thi n+3=(n-2)+5 ciing chia hét cho 5 nén
(n—-2)(n+3):25
= V€ trai =(n—-2)(n+3)+5 khong chia hét cho 25.

CLB MathExpress - Hotline: 1900633551 Page 21



CLB Toan bo6i dworng MathExpress | www.mathexpress.vn

Truong hop 2: n—2 khong chia hét cho 5 thi n+3=(n—-2)+5 ciing khong chia hét cho
5.
Do d6 (n—2)(n+3) khong chia hét cho 5= (n—2)(n+3)+5 khong chia hét cho 5 hay vé&
trai khong chia hét cho 25.
C4 hai trwdong hop déu méu thuan véi (1).
Vay 25x+1 khong viét dwoc dwdi dang tich hai s6 nguyén lién tiép.
2
3x"+2x+1 -0 (1)

b) V&i moi x, ta c6: 3x2+2x+1=2x2+(x+1)2>O,2x2+1>03 SE
X’ +

2 2
Voimoi x,taco: 2x<xt 41 = X AL AL, )

233 +1 2% +1
2 2 2
Tir (1) va (2), suy ra: w =l<:>3x +22x+1:l hoic wzi
2x" +1 2 2x° +1 2 2x" +1 2
L. 3t +2x+1 1
Giai ————=— =——
2x" +1 2
L3 +2x+1 3 1
Gidi ————=— =_.
2x°+1 2

Vay cac s6 phai im 12 x = —%; xz%.

Bai 44. (Pé thi vao 10 hé chuyén tinh Quing Tri ndm hoc 2022 - 2023)
a) T gia thiét, ta c6 p° =2¢° +1, suyra p lé.

Khi d6 2¢* = p* -1=(p-1)(p+1)4=¢:2=¢=2 (do ¢ nguyén td)
Suyra p=3.

Vay p=3,q=2.

b) Goi 4, B, C lan lwotla s6 4o clda An, Binh, Chung.

Tacod 4, B, C déula sd nguyén tb c6 2 chir s6, khong 1én hon 31 va tong 2 s6 bat ky
trong 3 s6 khong vwot qua 31 nén 4,B,C e {11;13;17}.

Tir gia thiét ta cling suy ra dugc A+C<B+C<A+B=>C<A<B.

Vay so 4o cia Anla 13, s6 4o ctia Binh la 17, s6 4o cia Chungla 11.

Bai 45. (Dé thi vao 10 hé chuyén tinh Vinh Long nam hoc 2022 - 2023)
a) Vé6i hai s6 nguyén dwong a, b batky, ta cé o™ +b**i(a+Db).

Ap dung, ta c6:

2.(17" +2021%% 2022

2.(22"23 +20202% ) 2022

2.(10102023 +10122°23)52022.

Va 2.1011%°%:2022; 20222:2022
= A= 2(12"23 $228 4 4202228 )52022 .

b) Ta c6: 2x* +5)” +4x =21 2(x+1) =5(4-)7).
Ma 2(x+1)" 20=5(4-)" )20 )’ <4 )’ e {14}

CLB MathExpress - Hotline: 1900633551 Page 22



CLB Toan bo6i dworng MathExpress www.mathexpress.vn

x=2
x=—4

2+6
-

y2=1:>(1)<:>2x2+4x—16=0<:>{

V=4 (1) 2x +4x-1=0=x=
Vay cac nghiém nguyén ctia phwong trinh 13 (2;1);(2;-1);(—4:1);(—4-1).
Bai 46. (Dé thi vao 10 hé chuyén tinh Tuyén Quang nam hoc 2022 - 2023)
a) Taco 3xy+x—6y=4<:>(x—2)(3y+1)=2. (1)

Vi x,yeZ nén x-2€Z,3y+1€Z ma 3y+1 chia 3 dw 1 nén

x-2=2 [(x=4
=
3y+l=1 |y=0

x—-2=-1 x=1
<~
3y+1=-2 y=-1

Vay cac cdp s6 nguyén théa man la (4;0),(1;-1).

(théa man).

()=

b) Ta c6: P—2" =(a’—a)+2(b"~b)+1=Tt+1.
Vi (a” —a)i7,(b7 ~b):7 va 2 =2.(2*)" =2.87* =2(mod 7) nén P =3(mod7).
Suy ra P khongla sé chinh phwong.

Bai 47. (Pé thi vao 10 hé chuyén tinh Thai Binh ndm hoc 2022 - 2023)
bat 2° =a:>(a+1)(a+2)(a+3)(a+4)—5y =11879
< [(a+1)(a+4)][(a+2)(a+3)]-5"=11879
& (a’ +5a+4)(a’ +5a+6)-5=11879
P 2
& (a*+5a+5) -5 =11880.
" . ) 2, ) . ) 2,
Néu y>1=>5"i5=(a’ +5a+5) i5=a’ +5a+5i5=(a’ +5a+5) 25.
Nhu vdy néu y>2 = 5:125=11880:25 (v0 ly)
y=1=(a’+5a+5) =11885(kim)
=>y<2= , .
y=0=(a*+5a+5) =11881=a=8=2"=8 < x=3
Thir lai voi (x;y)=(3;0) ta thdy théa man.
Vay (x;»)=(3;0) 1a cap s6 duy nhat théa man dé bai.
Bai 48. (Pé thi vao 10 hé chuyén tinh Thai Nguyén nim hoc 2022 - 2023)
Truonghop 1: a#3;b#3; c#3. Vi a, b, c 1a cic s6 nguyén t6 nén khi dé

a* =1(mod3), b* =1(mod3), ¢* =1(mod3) = a* +b" +¢* =0(mod3).

Tacé a*+b* +c* +54=0(mod3); 11abc =1(mod3) hodc 11abc =2(mod3).
Vay trwong hop nay khong théa man.

Truwdomg hop 2: Trong 3 s6 a, b, ¢ ¢ it nhdt mot s6 bang 3.

Khong mat tinh tong quat, gid st a =3.
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Taco 3" +b" +c* +54 =33bc < b* +c* +135=33bc. (*)
33bc=0 d3
i ¢=0(mo ):>b4+c4 =0(mod3).
135=0(mod3)
Mat khéc b, ¢ 1a cac s6 nguyén t6 nén b* =0(mod3) hodc b* =1(mod3); ¢* = 0(mod3)
hodc ¢* =1(mod3).
b*=0 d3
Vay tir o' +c¢* =0(mod3) =1 | (mo )
c EO(modS)
Do b, ¢ 1a cac s6 nguyén té nén b=c=3.
Thay b=c =3 vao (*) ta thdy théa man
Viy a=b=c=3.
Bai 49. (D& thi vao 10 hé chuyén tinh Thanh Héa (Chuyén Toan) nam hoc 2022 -
2023)
a) Taco: x* =3y" —2xy+14y—-11=0< x" —2xy+y* —2x+2y—4)" +12y-11=0
e[ (x-y) —2(x-p)+1]-[(29) -12y+9]=3
<::>()c—y—1)2—(2y—3)2 =3 (x-3y+2)(x+y-4)=3
Vix, yeZ nén x-3y+2;x+y—-4e€Z=>x-3y+2; x+y—4e{—1;1;—3;3}.

Ta lap bang:
x—=3y+2 -1 1 -3 3
x+y—4 -3 3 -1 1
X 0 5 1 4
y 1 2 2 1

Vay cac cap s6 nguyén dwong (x;y) can timla (0;1),(5;2),(1;2),(4;1).
b) Goi p 12 s6 nguyén t6 sao cho 2" +n° +25=p°. (*)

VGi neN thi 2" +n*+25>8,dodé p 1a motsd nguyén t6 1é

= 2" +n*>+25 1as61é, suy ra n phaila sé chin.

Xét bang dong dw clia @ va o’ theo mod 9, ta c6 4’ =0;£1 (mod9).

Vi n 1a s6 nguyén dwong chdn, nén ta xét n theo mod 6.

C6 ba truwong hop sau:

Trwong hop 1: n=6k+4 (k € N*).

Tacéd: p’ =2"+n" +25=2%" +(6k+4)2 +25=16.64" +36k> + 48k +1

= p’ =16+3k+5(mod9) < p* =3(k+1)(mod9) < p’i3 < p=3.
Thay p =3 vao (*) tadwoc: 2" +n’> +25=3" < 2" +n* =2 (khong théa man).
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Trwong hop 2: n=6k+2 (keN*).
Tacod: p’ =2"+n” +25=2%" +(6k+2)2 +25=4.64" +36k> +24k +29.
Suyra p’ =4-3k+2(mod9)= p’ =3(2-k)(mod9) = p*i3= p=3.
Thay p =3 vao (*) tadwoc: 2" +n’> +25=3" < 2" +n* =2 (khong théa man).
Trwong hop 3: n=6k (k € N*).
Taco: p’ =2"+n" +25=2% +(6k)2 +25=064" +36k> +25.
Néu k=1= p’ =2°+36.1+25=125= p=5=>n=06 (thdéa man).
Néu k=2= p’ =2 +36.2> +25=4265= p ¢ Z (loai).
Néu k =3= p’ =2°°+36.3* +25=262493 = p ¢ Z (khong théa man).
Néu k >4, bang quy nap ta chirng minh dwoc 3.4* >36k> v&i moi s6 nguyén k>4,
Khi do, ta c6 (2) < p* =2% +36" +25<(2% +1) .
Ma (22" )3 va (22" +1)3 12 14p phwong hai s6 nguyén lién tiép.
Suy ra khéng c6 s6 nguyén t6 nao théa man yéu ciu.
Vay n =6 théa man dé bai.
Bai 50. (Pé thi vao 10 hé chuyén tinh Thanh Héa (Chuyén Tin) ndm hoc 2022 - 2023)
a)Taco: x* +y° =2(x+y)=xy & x’+y* -2x-2y-xy =0
= —(2+y)x+y2 -2y =0. (*)
Xem phwong trinh (*) la phwong trinh bac hai 4n x.
A=(2+y) —4(y*-2y) =y’ +4y+4-4)" 48y =-3)" +12y +4.
Dé ton tai cdp s6 nguyén dwong (x;y) théa man x* +y* —2(x+y)=xy thi phwong trinh

6-43 _ _6+4/3
3 -3

IA

(*) phai c6 nghiém = A>0< -3y +12y+420 < ¥

Ma y nguyén dwong nén y e {1;2;3;4}.

3+4/13

> 13 (khong théa man).
x =0 (ktm)
x=4 (tm)

5+4/13
2

Vi y=1=x"+1-2(x+1)=x = x=

Vi y=2:x2+4—2(x+2)=2x<:>{

V6i y=3=x"+9-2(x+3)=3x < x= (khong théa man).

=2
Véi y=4:>x2+16—2(x+4)=4x<:>[’C , (thoaman).
X =
Véy c6 2 cap s6 nguyén duwong (x;y) théa man yéu ciu bai todn (2;4);(4;4).
Bai 51. (Dé thi vao 10 hé chuyén tinh Thira Thién Hué ndm hoc 2022 - 2023)
Taco: x* —x* (y+1)+x(7+y)-4-y=0
oSx-x +7)c—4—y()c2 —x+1):0 = (x2 —)chl)(x—y)Jr2(x2 —x+1) =2(x2 —4x+3)

<::>()c2 —x+1)(x—y+2):2(x—1)(x—3).
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Bién luan theo x ta c6 cac bd s6 théa man (x;y)e {(O; —4);(1;3);(3;5)}.
Bai 52. (D& thi vao 10 hé chuyén tinh Tién Giang nim hoc 2022 - 2023)

Ta cé: yzzzL@yxz—(y+2)x+y+1=0.
x —=x+1

Véi y=0= x= % (khong théa man).

IA
<
IA

2t

V&i y =0, phwong trinh c6 nghiém <:>A=(y+2)2—4y(y+1)20<:>—

&

Vay c6 4 cdp s6 can tim 1a (1;1),(2;1),(-1-1),(0;-1).
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