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CHU DE 4: SO NGUYEN
A. PHAN NOI DUNG
. Uéc va bi.
Dang 1: Chitng minh s chia hét.
Bai 1: Chimg t6 ring a’ +3a+1 khong thé chia hét cho 2 véi a 1a sb nguyén.
Trich dé HSG huyén Hiép Hoa nam 2021-2022
Léi giai

Taco a’+3a+l=a’+a+2a+l=a(a+l)+2a+1
Vi a(a+1) la tich hai s6 nguyén lién tiép nén chia hét cho 2;

2a chia hét cho 2;

1 khong chia hét cho 2.

Suy ra @’ +3a+1 khong chia hét cho 2 vé6i a 1a s nguyén.

Bai 2: Chung to 4x+3y chia hét cho 7 khi 2x+5ychia hét cho 7.
Trich dé HSG cdp huyén néim 2018-2019
Loi giai
Taco:
4x+3y:7
Suy ra 4(4x+3y):7
Suy ra 16x+12y:7
Suy ra 14x+7y+2x+5y:7
Ma 14x+7y:7suyra 2x+5y:7
Vay 4x+3y:7khi 2x+5y:7
Bai 3: Tim sd nguyén n sao cho 4n—5 chia hét cho 2n—1.
Trich @ HSG huyén Lap Thach nim 2015-2016
Loi giai
Tim s6 nguyén n sao cho 4n—5 chia hét cho 2n—1.
Taco: 4n-5=4n-2-3=2(2n-1)-3

Pé 4n-5:2n-1

3:2n-1

2n—-1eU (3) ={£1; £3}

2n-1 -1 1 -3 3

n 0 (TM) 1 (T™M) -1 (T™) 2 (TM)

Vay ne{0;1;,1;2}.

Bai 4:
a) Cho ababab 1 s6 co sau chit sb, chimg to sb ababab 1a boi cta 3
b) Chingto : S =16+ 2" chia hét cho 33
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Trich dé HSG huyén Téan Uyén nam 2018 - 2019
Loi gidi
a) ababab = ab.10000+ab.100+ab =10101.ab
Do 10101chia hét cho 3 nén ababab chia hét cho 3 hay ababab la boi cua 3
b) Chang minh S =16° + 2% chia hét cho 33
C6 S=16°+2" = (24)5 +21=2% 42 =2(2°+1) = 2".33
Nén S chia hét cho 33
Bai 5: Chirg minh rang v&i moi s6 nguyén n ta cé6 n°*—n:6
Trich dé chon HSG Truc Ninh nim 2017-2018
Loi gidi
Taco (n°~n)=n(n*~1) =n(n’~n+n-1) =n[n(n-1)+(n-1) ] =n(n-1)(n+1)
Vi moi s6 nguyén duong n thi (n—1)n(n+1) la tich ciia 3 s6 tw nhién lién tiép s& chia hét cho 2

va 3 ma (2,3)=1nén n(n-1)(n+1):6

Bai 6: Cho M =(-a+b)—(b+c—a)+(c—a). Trong d6 b,ceZcon a 1a mot so nguyén 4m. Chimg
minh rang biéu thirc M ludén duong
Trich dé HSG huyén Lam Thao, nam 2017 - 2018
Loi giai

M =—-a ma ala s6 nguyén &m nén M ludn duong

Bai 7: Cho ababab 14 s ¢ sau chit sd, ching to s6 ababab 1a boi cia 3.
Trich dé HSG huyén Tin Uyén niam 2018 - 2019
Loi giai
ababab = ab.10000 +ab.100+ab =10101.ab

Do 10101chia hét cho 3nén ababab chia hét cho 3 hay abababla boi cua 3.

.. \ , cy, n , 2 n e 2n+5 , ., ... n
Bai 8: Tim cac gia tri nguyén ncua d€ phanso B = co gia tri l1a s6 nguyén.

Trich dé KS HSG huyén nam 2021 — 2022
Lai giai
2(n+3)-1
Ta co: 2N+S _ (n+3) =2- L
n+3 n+3 n+3

Pé B c6 gia tri nguyén thi 1 nguyén
n+3

1:(n+3)

n+3 thudc udc nguyén cua 1
n+3e{-11}

ne{-4;,-2}.
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Vay ne{-4;-2}

Bai 9: Tim s6 nguyén n dé A=2n?+n—6chia hét cho 2n+1
Trich dé HSG Trwong Nghia Dong huyén Tdn Ki nam 2021-2022.

Loi gidi
Taco A=2n°+n—6=n.(2n+1) -6
Vi A chia hét cho 2n+1nén 6:2n+1
2n+1eU (6) ={+1;+2;+3;16}
Do 2n+1 14 s6 1é nén ta c6 bang sau
2n+1 1 -1 3 -3
2n 0 —2 2 —4
n 0 -1 1 —2

Vay v6i n e{-2;-1,0;1} thi A chia hétcho 2n+1

Bai 10: Chimg minh rang trong hai s6: 5" +2023 va 5" 42024, lu6n c6 mot s6 chia hét cho 3 véi
moi s6 tu nhién n.
Trich dé HSG huyén Yén My nam 2021 — 2022

Léi giai

Vi 5/3,nén 5"/3 do d6 5" nhin dugc mot trong hai dang sau:
5" =3k +1 hodgc 5"=3k+2(keZ)

Néu 5" =3k +1 thi 5" + 2024 = 3k + 2025:3

Néu 5" =3k +2 thi 5" +2023 =3k +2025:3
Dang 2: Tim s6 théa man diéu ki¢n chia hét.

Trac nghiém
Bai 1: Tap hop céc s6 tu nhién x théa man 6:(x—2) 1a:
A. {1,2;3,6}. B. {3;6}. C. {5;8}. D. {3;4;5;8}.
Trich dé HSG trwong THCS Vigt Tién (Viét Yén) nam 2021-2022
Dap an: D
Tw luan

Bai 1: Tim s6 tu nhién nho nhat sao cho khi chia s6 d6 cho 3 du 1 ;chiacho 4 du 2 ;chiacho 5
du 3;chiacho 6du 4 va chia hétcho 11 .

Trich dé HSG Trwong THCS Minh Pirc nim 2021 - 2022
Loi giai
Goi s6 phai tim 1a x . Theo bai ra ta co x+2 chia hét cho 3,4,5,6.
nén x+2 la boi chung cua 3,4,5,6

Ma BCNN(3;4;5;6) =60 nén x+2=60.n.
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Do dé x=60.n-2 (n=12;3...).
Mit khac x:11 nén lan luot cho n=1;2;3... Ta thdy n=7 thi x=418:11
Vay s6 nho nhat phai tim 1a 418 .

Bai 2: Tim cac s6 nguyén X sao cho 4x—3:x—2 . ’
Trich dé HSG cap truwong nam 2018-2019
Loi gidi
Taco: 4x—3=4x-8+5=4(x—-2)+5
Vi 4(x-2)ix-2
Suy ra 4x—3:x—2 hay 5:x-2
Suy ra x—2eU (5) = {£1;45}
Suy ra xe{1,-3;3,7}
Bai 3: Tim céc s nguyén X,y théa man 2xy+y—10x =11 .
Trich dé HSG huyén Binh Xuyén nam 2021-2022
Loi gidi
Ta co:
2xy+y—-10x =11
y(2x+1)-5(2x+1)=6
(y—5)(2x+1)=6

Vi X,yeZ nén y-52x+11aU(6)ma 1énén ta cé bang sau

2x+1 -1 1 -3 3
y—5 -6 6 -2 2
X -1 0 -2 1
y -1 11 3 7

Vay cap théa man 1a (x;y) e {(-5-1),(0;11),(-2;3),(L,7)}

) N A [N A A A 4 ) . s 1 A A A
Bai 4. Tim s0 tu nhién Ndé phan so c6 gia tri 1a mdt sO nguyén.

2n-1
Trich dé HSG Lién truwong nam 2021-2022
Loi giai
., 6n+4 6n-3+7 7
Ta co: = =3n+
2n-1 2n-1 2n-1
Vi neNnén dé on+4 nguyén thi ! nguyeén.
2n-1 2n-1

Khi d(’)(2n —1) eU(@)= {J_rl; i7} nén ne {—3; 0:1; 4}
Do he N nén ne{0;1;4}

‘. <A . 2.« N+3 N
Bai 5.Tim s0 ty nhién N dé phan s6 > c6 gid tri 1a sO nguyén.

Trich dé HSG captruwong nim 2018-2019
Lai giai

Dé phan sb n+ 32 co gia tri 1a nguyén thi n+3:2n—2

2(n+3)i2n-2
Suy ra (2n+6)—(2n-2):(2n-2)
Suyra (2n—2n)+(6+2):2n—2 suy ra 8:2n-2
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Suy ra (2n-2) e {+2;+4;+8}
Sau khi thtr cac truong hop ta dugcn=5

Bai 6: Tim s6 nguyén n dé A=2n”+n—6 chia hét cho 2n+1.
Trich dé HSG huyén Hagu Léc ndam 2021-2022
Loi giai
Taco A=2n+n—-6=n(2n+1)-6
Do n(2n+1)i2n+1 VneZ,dé Ai2n+1thi 6:2n+1

Hay 2n+1eU (6)={£1+2;+3;46}, ma 2n+1 la s nguyén 1é nén2n+1 1a céc udc 1¢ cia 6, ta cb

bang sau:

2n +1 -1 1 -3 3

n -1 0 -2 1

Céc gia tri ciia n tim dugc déu thoa man dé bai

Vay ne{-1,0,-2;1} .

Bai 7: Tim cac s6 nguyén n sao cho: N> +5n+9 13 bdi cia n+3.

HSG huyén Hoang Héa néim 2014 -2015

Loi giai

Taco: n®+5n+9=n*+3n+2n+9=n.(n+3)+2n+9

Vi n(n+3) chiahétcho n+3=>2n+9 chia hét cho n+3

Vi 2n+9 chia hét cho n+3

Vi n+3 chia hétcho n+3=>2(n+3) chiahét cho n+3

2n+6 chia hét cho n+3

2n+9—(2n+6) chia hét cho 2n+3

3 chia hét cho 2n+3
2n+3eU (7)={,-17,-7}

2n+3 -1 1 —7 7
n —2 (TM) -1(T™m) —5(T™) 2 (TM)

Vay ne{-1,-2;2;-5}.
Bai 8: Tim céc s nguyén X,y théamin : 2xy —X—y=2.
Trich dé HSG huyén Trigu Son nam 2021-2022
Loi giai
Tacod 2xy—xX—-y=2.
4xy —-2x-2y =4
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2x(2y-1)-2y+1=5
2x(2y-1)—(2y-1)=5
(2y-1)(2x-1)=5

Ta c6 bang sau:

2x-1 1 5 -1 -5

2y-1 5 1 -5 -1
X 1 3 0 -2
y 3 1 —2 0

Vay céc cdp s6 nguyén (x;y) thoaman la (1;3), (3;1), (-2;0), (0;-2)
Bai 9: Tim tit ca cac cdp s6 tu nhién khac khong (X, y) sao cho (2X+5)-(x+2) =3’
Trich dé HSG TP Bdc Giang nim 2021-2022
Lo gii
Vi (2x+5)(x+2) =3 ma 3 nguyén td néntacd 2x+5=3*, x+2=3" véi a,beNva a+b=y.
Vi x 1a s6 tu nhién khdc O nén 2x+5>X+2 nén 3* >3’
Do d6 3*:3
(2x+5)i(x+2)
Tacd 2x+5=2(x+2)+1;
Lap luan suy ra 1:(x+2) vo ly vi 1< x+2

KL: Vay khong c6 gia tri nao cua X,y thod man bai toan.

s N . 2 s a1 1

Bai 10: Tim céc s6 nguyén a,b biét rang: 773 = b3
Trich dé HSG huyén Hoai Nhon nim 2015-2016
Loi giai

a 1 1
72 b+3
2a-7 1

14 Db+3

(2a-T7)(b+3)=14.
Do a,beZ nén 2a—7 €U (14)

Vi 2a—-7 lénén 2a-7 {-7,-1,17} nén ae{0;3;4;7}.

Tir d6 tinh dugc: (a,b)=(0;-5),(3;-17);(4;11),(7;-1)

Bai 11: Tim céc cdp s6 tw nhién X, ysao cho (2x+1)(y—5)=12

Trich dé HSG huyén Lwong Tai nim 2015-2016
Loi giai
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(2x+1);(y—5)la cac woc cua 12

U (12) ={1,2;3;4,6;12}

Vi 2x+11é nén
e 2x+1=1.Dod6 x=0,y=17
e 2x+1=3.Dodb6 x=1y=9

Bai 12: Tim tét ca cc sd nguyén n dé:

~ 4« N+
a) Phan s6

1 a2 .
> c6 gia tri 1a mot s6 nguyén

la phén s0 to1 gian

b) Phan s 12n+1
30n+2

Trich dé HSG huyén Lwong Tai nidm 2015-2016
Loi giai

n+1

2) n+2

1a s6 nguyén khi (n+1)i(n+2)

Taco: n+1=(n-2)+3,

vy (n+1)i(n—2)khi 3:(n—-2)

(n—2)eU (3) ={-3-1L13} = ne{-113;5}

b) Goi d1a U Ccita 12n+1va 30n+2(d € N*)
12n+1:d; 30n+2:d
[5(12n+1)-2(30n+2)]id
(60n+5-60n—4):d

1:d

ma deN*néend=1

Vay phan sb da cho tdi gian.

2n+1

n—-4°

a) Vai diéu kién nao cua s6 nguyén n thi P 12 mot phan sb. Tinh gid tri cua P khi n=-203.

Bai 13: Cho biéu thirc : P =

b) Viét tap hop M cac sé nguyén n sao cho phan sé P c6 gia tri 1a mot s6 nguyén.
Trich dé HSG huyén Péng Hung nim 2021-2022
Loi gidi

2n+1
n-4
a)bé P laphanséthi n—-4=0=n=4.
2(-203)+1 -406+1 -405 45

-203-4 -207 -207 23
b) PeZ nén (2n+1):(n—4)

Xét biéu thirc P =

(neZz).

Véi n=-203 thi P =
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(2n—-8+9)i(n—4)
[2(n-4)+9](n-4)
9:n-4

n—4eU (9)={+1;+3;49}.

Ta c0 bang sau:

n-4 1 -1 3 -3 9 -9

n 5 3 7 1 13 -5

Vay ne{5;3;7;1;,13;-5} thi PeZ.
Bai 14: Tim x nguyén duong dé 2x—1 chia hét cho x—3.
Trich dé HSG TP Bdc Giang ndm 2021-2022
Loi giai
Vi (2x-1):(x-3)
[2(x-3)+5]:(x-3)
ma 2(x—3)ix—3nén 5:x—3
x—3eU (5) ma U (5) ={1-1,5;-5}
x—3e{1-15;-5}
x €{4,2;8,-2}
Ma x nguyén duong nén X € {4;2;8}
Véy xe{4;2;8}
Bai 15: Tim s tu nhién n 16n nhét biét réng khi chia cac s6 6355;1705;1271cho n duoc cac sb du
lan luot 1a 55;25 va 1111.
Trich dé HSG TP Bic Ninh nim 2021-2022
Loi giai
Vi khi chia 6355 cho n duge s6 du 1a 55 nén (6355-55)in.
Vi khi chia 1680 cho n dugc s6 du 1a 25 nén (1680—25):n.

Vi khi chia 1260 cho n dugc s6 du 1a 11 nén (1260-11)in
Suy ra n la U C(6300,1680,1260)
Ma nla so ty nhién 16n nhat nén n=U CLN (6300,1680,1260)
Ma U CLN (6300,1680,1260) = 420 nénn=420.
Vay s6 tu nhién n can tim 1a 420.
Bai 16: Tim s6 tw nhién x biét: 24:x; 36:x; 160X va x 14 s 16n nhét.
Trich @é HSG Huyén Péng Hung nim 2021-2022
Loi giai
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Ta c6 sb tw nhién x biét: 24:x; 36:x; 160:x va x 14 s6 16n nhét
x=U CLN (24,36,160) ;
Tacd: 24=23;,36=2°3%160=2"5
U CLN(24,36,160) =2" =4.
Vay X=4 (thoa man).
Bai 17: Tim sd tu nhién anho nhit sao cho: achia cho 5 du 3, achiacho 7 du 4
Trich dé HSG huyén Thanh Chwong nim 2018-2019
Loi giai
Taco: a=5q+3a=7p+4
Xét a+17=50+20=7p+21
a+17chiahétchoca 5 va 7
a+17eBC(5;7)
Vi ala sb tu nhién nhé nhat nén a+17 = BCNN (5,7) =35

a=18
Bai 18: Tim s ty nhién nho nhat biét rang sb d6 chia cho 9 du 5, chia cho 7 du 4 va chia cho 5 du
3

Trich dé HSG cdp trwong Bd Thuéc niam 2018-2019
Loi giai
Goi sd can tim 1a a
Ta c6 achiacho 9 du 5 nén a=9k +5(k eN)
2a=9k +1
(2a-1):9
Tac6 achiacho 7 du 4 nén a=7m+4(meN)
2a=7m +1
(2a-1):7
Ta c6 achiacho 5 du 3 nén a=5t+3(teN)
2a=5t +1
(2a-1)i5
(2a-1)}{9;7;5}, ma (9;7;5)=1va a la s ty nhién nho nhat
2a—1=BCNN(9,7,5) =315.
Vay a=158
Bai 19: Tim hai s6 tu nhién biét tong ctia chung bang 84, U CLN, ciia chiing bang 6
Trich dé HSG cdp trwong vong 2 THCS Tén Lip nim 2018-2019
Loi giai

Goi 2 sbphaitimla ava b (a<b)tacé: (a,b)=1
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{azﬁa' (a,b’)=1(ab.a’b' e N*)

b=6b"
a'+b'=14
a' 1 3 5
b' 13 11 9
a 6 18 30
b 78 66 4

Bai 20: Tim sd ty nhién nhé nhit khac 0 biét rang sé d6 c6 15 uéc duong
Trich dé chon HSG Tam Dwong nim 2016-2017
Loi giai
Vi 15=1.15=23.5nén s6 can tim c6 dang a** hodc b’.c*(a,b,c 1a cac sb nguyén t6 va b #c)
Thl: S6 can tim c6 dang a ma s6 d6 14 nho nhit nén a=2. Do d6 2* =16384
Th2: S6 can tim c6 dang b?.c* ma s6 d6 nho nhat nén ¢=2; a=3. Do d6 3*.2" =144
Do 144 <16384nén s6 can tim la 144

N A A R o gA A n-» , .. ... z A
Bai 21: Tim s0 nguyén ndé phanso M = c6 gia tri 1a sO nguyén

Trich dé HSG huyén Thanh Chwong nim 2018-2019
Loi giai
_ 2n-7 _ 2n-10+3 o 3
n-5 n-5 n-5
n—5eU (3) ={£1;£3}

M

ne{2;4,6;8}
Vay ne{2;4;6;8}
Bai 22: Tim céc cip sO nguyén (x; y)biét: 2x(3y—2)+(3y-2)=-55
Trich dé HSG cdp trwong Ha Huy Tdp nim 2018-2019
Loi giai
2x(3y—-2)+(3y—-2)=-55
(3y—2)(2x+1)=-55=-5.11=5.-11
Sau khi thir cac truong hop taco (x;y) =(5;-1)
Bai 23: Cho ala mot s6 nguyén co dang a=3b+7(b e Z).Hoi aco thé nhan nhing gia tri ndo trong
cac gia tri sau: a=11a=2002;a=2003;a=11570;a =22789;a = 29563;a = 299537
Trich dé HSG cdp truong Bd Thwdc nim 2018-2019
Loi gia
Sé nguyén c6 dang a=3b+7(beZ)hay alaso chia 3 du 1
Vay a c6 thé nhan nhiing gia tri 12 a=2002;a = 22789;a = 29563
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n’+4

5 Hoi ¢6 bao nhiéu sé tu nhién » trong khoang tir 1 dén 2022 sao cho
n+

Bai 24: Xét phan s6 A=

phan s6 A4 chua t6i gian.
A. 79 B. 89 C. 99 D. 69
Trich dé HSG huyén Tin Uyén nam 2021 - 2022
Bai 25: Goi S 1a tp hop céc gia tri nguyén ciia x d& x+3chia hét cho x—2. S tap hop con cia tap
hop S 1a:
A 4 B. 16 C.15 D.5
Trich dé HSG huyén Tin Uyén nam 2021 - 2022
Bai 26: SO nguyén duong nhé nhit khong phai 13 wéc cua tich 1.2.3.4.---.96.97.98 1a
A. 78 B. 99 C. 101 D. 100
Trich dé HSG huyén Tan Uyén niam 2021 - 2022
Bai 27: Tim s6 nguyén ndé (n+3)i(n+1)
Trich dé HSG huyén Lam Thao nim 2018- 2019
Loi giai
(n+3)i(n+1)
= (n+1+2)i(n+1)
= 2:(n+1) vi (n+1)i(n+1)
=>n+le{l;2,-1-2}
Truong hop 1: n+1=1=n=0 (thoa mén)
Truong hop 2: n+1=2=n=1(théa mén)
Truong hop 2: n+1=-1=n=-2(théa mén)
Truong hop 2: n+1=-2=n=-3(théa mén)
Vay ne{-3-2;0;1}thi (n+3):(n+1)
Bai 28: Co ba chéng sach: Van, Am nhac, Toan, mdi chéng chi g6m mdt loai sach. Mdi cubn Vin day
15 mm, mdi cuébn Am nhac day 6 mm, mdi cuén Toan day 8 mm. Ngudi ta xép cho 3 chong sach cao
bang nhau. Tinh chiéu cao nhoé nhit cta ba chong sach dé.
Trich dé HSG huyén Nghi Son nim 2021 - 2022
Loi giai
Vi chiéu cao cta ba chong sach bang nhau nén ta goi la a(mm) (Diéu kién a>0)
Theo dé bai ta co: ai15;ai6;a:8 ma a 1a s nho nhat
Suy ra a = BCNN (15,6,8) =120 (thoa man)

Vay chiéu cao nho nhat ciia ba chong sach d6 1a 120 mm.

Bai 29: Tim tat ca cac cip sd nguyén X, ysao cho Xy —2x+Yy+1=0
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Trich dé HSG huyén Thach Théanh, ndm 2018- 2019
Loi giai
Xy —2x+y+1=0=x(y-2)+(y-2)=-3
< (x+1)(y-2)=-3=1.(-3)=(-3).1

Tur d6 suy ra (x;y) € {(0;-1);(~4;3)}

. . £ n : . A4n+d R
Bai 30: Tim so nguyén n d¢€ phan so 1 c6 gid tri 1a mdt sO nguyén.

Trich dé HSG huyén Thach Thanh nim 2018- 2019
Loi giai
4n+5_4n—2+7_n 7

= +
2n-1 2n-1 2n-1

Ta co:

2 nguyén thi (20-1) U (7) = {4147} > n e {-3,0:1.4]

. 4n
Vi neZnén dé >

+9 o % N
1 c6 gia tri 1a mot sO6 nguyén

.- . . ., 4n
Bai 31: Tim s0 nguyén ndé phan so6 >

Trich dé HSG huyén Thach Thanh niam 2018-2019

Loi giai

4n+5 4n-2+7 7
= =n+

on-1  2n-1 2n—1

Ta co:

. - .2 4n
Vi neZnén dé

- i nguyén thi (2n-1)eU (7) = {147} = ne{-3;0;1; 4}

Bai 32: Tim hai s nguyén td x va y sao cho: x* —2X+1=6Yy? —2x+2
Trich dé HSG huyén Vigt Yén niam 2018-2019
Loi gidi
Tach: x*—2x+1=6y>—2x+2
= x*-1=6y? = 6y’ =(x-1)(x+1):2, do 6y*i2
Mat khéc x —1+x+1=2x:2=>(x—1) va (x+1) cling chan hoac cling l¢
Vay (x-1) va (x+1) cling chin=>(x-1) va (x+1) Ia hai sé chan lién tiép
= (x-1)(x+1)i8=6y*:8=3y*4= y* 4= yi2
= y=2 (y lasb nguyén té), tim dugc: x=>5
Bai 33: S hoc sinh khéi 6 ciia mot truong chua dén 400 ban, biét khi xép hang 10; hang 12; 15 déu
du 3 nhung néu xép hang 11 thi khong du. Tinh s hoc sinh khdi 6 cia truong do.
Trich dé HSG huyén Tan Uyén nam 2018-2019
Léi gidi

Goi s hoc sinh 1a a (ae Z')

. O Lién hé tai liéu word toan SDT (zalo): 039.373.2038 12


https://zalo.me/0393732038
https://tailieumontoan.com/tai-lieu-toan-thcs-1

Website: tailieumontoan.com

Taco: a-3e BC(lO;lZ;lS):a—3=60k(k eN*):>a=60k+3

Kk 1 2 3 4 5 6 7
a 63 123 183 243 303 363 423

Ta xem voi gia tri nao cua k thi a<400va a:11
Trong cac gia tri trén, chi c6 a=363<400va a:11

Vay s6 hoc sinh can tim 12 363hoc sinh.

> c6 gia tri 1a s6 nguyén.
n+3
Trich dé KS HSG huyén nam 2021 — 2022

Bai 34: Tim cAc gié tri nguyén ctia n dé phan s6 B =

Loi giai

Ta c6: 2n+5 2(n+3)-1 1

n+3  n+3 n+3
Dé B c6 gié tri nguyén thi 1 nguyén
n+3

1:(n+3)

n+3 thudc udc nguyén cua 1
n+3e{-L1

ne{-4;,-2}.

Vay ne{-4;-2}

Bai 35: Tim s nguyén n dé A=2n”+n—6chia hét cho 2n+1
Trich dé HSG Trwong Nghia Dong huyén Tdn Ki nam 2021-2022.

Loi giai
Tacé A=2n°+n—6=n.(2n+1)—6
Vi A chia hét cho 2n+1nén 6:2n+1
2n+1eU (6) ={+1;+2;+3;46}
Do 2n+1 14 s6 1¢ nén ta c6 bang sau
2n+1 1 -1 3 -3
2n 0 -2 2 —4
n 0 -1 1 -2

Vay v6i n e {-2;-10;1} thi A chia hét cho 2n+1
Bai 36: Tim cac cdp sd nguyén X,y thoa man: 3xy+2x—5y =6
Trich dé HSG Truwong Nghia Pong huyén Tan Ki nam 2021-2022.
Loi giai
3xy+2x—-5y=6suyra x(3y+2)-5y=6
3x(3y+2)-15y =18
3x(By+2)-15y-10=18-10
3x(3y+2)-5(3y+2)=8
(3x-5).(3y+2)=8
Nén 3y +2eU (8) ={+1;,+2;+4;48}
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Ma 3y+2 la s chia 3du 2nén 3y+2e{-1,2;,-4;8}
Ta c6 bang sau:

3y+2 —4 -1 2 8
3x—5 -2 -8 4 1
y -2 -1 0 2
X 1 -1 3 2

Vay (xiy) e {(L-2);(-1-1):(3:0);(2:2)}
Bai 37: Tim sb nguyén n sao cho n—2022 chia hét cho n—2017.
Trich dé HSG Qudn Ha Péng nim 2021-2022.
Loi giai
Ta c6: (n—2022): (n—2017) diéu kién n=2017.
Ma (n-2017): (n—2017) nén (n—2022)—(n—2017):(n—2017) (tinh chét chia hét ciia mot
hi¢u).
Suy ra -5: (n—2017) nén (n—2017)eU (-5) ={-1 1, - 5; 5}

Ta c6 bang sau:

n—2017 -1 1 -5 5
n 2016 2018 2012 2022
thoa thoa thoa thoa
man man man man

Vay voi ne {2016; 2018;2012; 2022} thi n—2022 chia hét cho n—2017.
Bai 38: Tim hai s6 nguyén, biét tich cta chiing 16n hon ba lﬁn‘ téng ctia chung 1a 1
Trich dé HSG huyén Thanh Ba nam 2021-2022
Loi giai
Goi 2 sbdo1a x,y (xyeZ)
Taco xy—3(x+y)=1
Xy —3x—-3y =1
Xy —3x—-3y+9=10
(xy—3x)—(3y—9)=10
x(y—3)-3(y—-3)=10
(x=3)(y—3)=10.Vi X;y €Z, vai trd X,y nhu nhau. Gia sit X>y.

Ta c6 bang
X—3 5 10 =2 -1
y—3 2 1 -5 -10
X 8 13 1 2
y 5 4 -2 —7

Véy (x;y)e {(8; 5);(13;4);(5,-2);(2; —7)} . Co4 cip sd nguyén X,y thoa man
Bai 39: Tim X, ynguyén biét : 2x(3y —2) +(3y—2) =55
Trich dé ks HSG Trwong Thién Quang huyén Kim Son néim 2021-2022
Loi giai
Tim X, ynguyén biét : 2x(3y —2)+(3y —2) =-55
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Ta co
(2x-D(B8y—-2)=-55

-55
Suyra 2x+1=—(1
uy 3v_2 (1)

Dé x nguyén thi 3x—2eU (-55) = {1,5,11;55;~1,-5;~11,~55}
+3y—2=1suyra 3y=3 nén Yy =1, thay vao (1) ta dugc x =28
+3y—2=5 suyra 3y=7 nén y:%, (Loai)

+3y—2=11 suyra 3y =13 nén y=?, (Loai)

+3y—2=55 suyra 3y=57 nén y=19, thay vao (1) ta dugc x=-1.
+3y—2=-1suyra 3y=1 nén yzé, (loai)

+3y—2=-5suyra 3y=-3 nén y=-1, thay vao (1) ta dugc x=5
+3y—-2=-11 suyra 3y =-9 nén y=-3, thay vao (1) ta dugc x=2
+3y—2=-55 suy ra 3y =-53 nén y=_T53, (loai)

Vay ta co 4 cip sd X, ynguyén thoa man 1a

(% y) €{(28:2):(-119):(5:-1)3(2:3)}

. . N a 1 1
Bai 40: Tim cac sO nguyén a,b biétrang: — ——=——.
s 772 b+3

Trich dé HSG huyén Vinh Loc nam 2021 - 2022
Loi giai

a 1 1 2a-7 1

772 b+3 14 b+3
Do a,be”Z nén 2a—-7 U (14)
Vi 2a-7 lénén 2a-7 e {47} = ae{0;3;4;7}
Vay (a;b) ={(0,-5);(3;-17);(411);(7;-1)}

= (2a-7)(b+3)=14

Bai 41: Tim tit ca cic cdp s nguyén sao cho tong cta chiing bang tich cua ching.
Trich dé HSG huyén Lam Thao nim 2018- 2019
Loi giai
M =—aGoi hai sé nguyén do lax vay
Theo bairataco: xy=Xx+y
=>Xxy—Xx—y+1=1
= (x-1)(y-1)=1
= x—1, y—1la cac udc cua 1
=>X-1=y-1=1hoac x-1=y-1=-1
= X=Yy=2hodac x=y=0

Bai 42: Tim s6 nguyén x, biét:
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2)2016:[ 25— (3x+2)| =37
X X X X X X X X X x 220
p)—+—+—+—+—+—F+—+—+—+—=—
6 10 15 21 28 36 45 55 66 78 39
Trich @é HSG huyén Thach Thanh néim 2018- 2019
Loi giai
2)2016:[ 25—(3x+2) | =37 <> 2016:[ 25—(3x+2) | =63
< 25—(3x+2)=2016:63=>25—(3x+2) =32
S 3X+2=-T<=3X=-9= x=-3
X X X X X X X X X x 220
—t—t—t—F—F—F—F—+—F—=——
6 10 15 21 28 36 45 55 66 78 39
(1111111111)220
& X +—+ =

b)

Sttt — e —t—F—+ —
6 10 15 21 28 36 45 55 66 78

39
11 1 1 1 1 1 1 1 1 220
S| =+ —F—F+—+—F+—+—+—+—+ =
(12 20 30 42 56 72 90 110 132 156) 39
1 1 1 1 1 1 1 1 1 220
S| —+t—F+—+—F+—+—+ + + + =
(3. 45 56 6.7 7.8 89 910 10.11 1112 12.13) 39
1111 1 1) 220
S| ———F ==ttt ——— |=—
(3 4 4 5 12 13) 9
& 2X 11 =@:>x=11
3 13) 39

Bai 43: Tim céc cdp sd nguyén (Xx; y)biét:§+1= Ll
y_

Trich dé HSG huyén Vii Thu, nam 2018- 2019
Loi giai
1 X+5

Ta c6: §+1= ety y1_1<:>(x+5)(y—1)=5.1

& (x+5)(y-1)=5.1=15=-5.(-1) = (-1).(-5)

Thay hét tat ca cac trudng hop ta co:

(xy) ={(0:2);(~4:6):(-10;0);(-6;-4)}
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B. PHAN PHIEU BAI TAP
(copy dé bai ¢ cac dang trén dé 1am phiéu pho to cho HS)
I. U'éc va bi.
Dang 1: Chieng minh sy chia hét.
Bai 1: Chimg t6 ring a’ +3a+1 khong thé chia hét cho 2 vé6i a 1a sé nguyén.
Trich dé HSG huyén Hiép Hoa néim 2021-2022

Bai 2: Chung to 4x+3y chia hét cho 7 khi 2x+5ychia hét cho 7.
Trich dé HSG cdp huyén nim 2018-2019

Bai 3: Tim s6 nguyén n sao cho 4n—5 chia hét cho 2n—1.
Trich dé HSG huyén Ldp Thach nim 2015-2016
Bai 4:
a) Cho ababab 1 sb c6 séu chit sb, chung to s6 ababab 1a boi cua 3
c) Chungto: S =16°+2" chia hét cho 33
Trich dé HSG huyén Tin Uyén nim 2018 - 2019
Bai 5: Chimg minh rang v&i moi s6 nguyénn ta cé n°—n:6
Trich dé chon HSG Truc Ninh niam 2017-2018
Bai 6: Cho M =(-a+b)—(b+c—a)+(c—a). Trong d6 b,ceZcon a 1a mot so nguyén 4m. Chimng
minh rang biéu thirc M ludén duong
Trich dé HSG huyén Lam Thao, nam 2017 - 2018
Bai 7: Cho abababla sb c6 sau chix s6, ching t6 s6 ababab la boi cua 3.
Trich dé HSG huyén Tidn Uyén nim 2018 - 2019

.- . , cy . o ) 2 ~ e 2n+5 , ., ... n
Bai 8: Tim céc gia tri nguyén ncua d€ phanso B = c6 gia tri 1a sO nguyén.

Trich dé KS HSG huygn nam 2021 — 2022
Bai 9: Tim s6 nguyén n dé A=2n’+n—6chia hét cho 2n+1
Trich dé HSG Truwong Nghia Dong huyén Tdn Ki nam 2021-2022.
Bai 10: Chting minh rang trong hai s6: 5" +2023 va 5" +2024, luén c6 mot s6 chia hét cho 3 véi
moi s6 tu nhién n.
Trich dé HSG huyén Yén My nim 2021 — 2022
Dang 2: Tim sé théa man diéu ki¢n chia hét.
Trac nghiém
Bai 1: Tap hop céc s6 ty nhién x thda man 6:(x—2) la:
A. {1,2;3;6}. B. {3;6}. C. {5;8}. D. {3;4;5;8}.
Trich dé HSG trwomg THCS Vigt Tién (Viét Yén) nam 2021-2022

Tuw luan
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Bai 1: Tim s6 tu nhién nho nhat sao cho khi chia s6 d6 cho 3 du 1 ;chiacho 4 du 2 ;chiacho 5
du 3;chiacho 6 du 4 va chia hét cho 11 .

Trich dé HSG Truwong THCS Minh Dirc nam 2021 - 2022

Bai 2: Tim cac s6 nguyén X sao cho 4x—3:x—2 . )
) Trich de HSG cap truwong nam 2018-2019
Bai 3: Tim céc so nguyén X,y thoa man 2xy+y—-10x =11 .
Trich dé HSG huyén Binh Xuyén nam 2021-2022
Vay cap théa man 1a (x;y) € {(-1-1),(0;11),(-2:3), (1 7)}

‘. A oA 2. 6n+d4 o 4 A
Bai 4. Tim s0 tu nhién N dé phan s6 o1 c6 gia tri 1a mdt s6 nguyén.
n j—

Trich dé HSG Lién trwong nim 2021-2022

ve =y A - 2.« N+3 4 A
Bai 5.Tim s0 ty nhién N dé phan so 5 c6 gia tri 1a s nguyén.

Trich dé HSG ciptruwong nam 2018-2019
Bai 6: Tim sd nguyén n dé A=2n”+n—6 chia hét cho 2n+1.

Trich dé HSG huyén Hdu Léc nam 2021-2022
Bai 7: Tim céc s6 nguyén n sao cho: N°+5n+9 1a boi ciia n+3.
HSG huyén Hoang Héa nam 2014 -2015
Bai 8: Tim cac s6 nguyén X,y théa min : 2Xy—X—y=2.
Trich dé HSG huyén Trigu Son ndam 2021-2022
Bai 9: Tim tit ca cac cdp sb tu nhién khac khong (X, Y) sao cho (2X+5)-(x+2) =3’
Trich dé HSG TP Biic Giang niam 2021-2022

s x s a 1 1
.Bai 10: Tim céc s6 nguyén a,b biétrang: ——==——
7 2 b+3

Trich dé HSG huyén Hoai Nhon nim 2015-2016
Bai 11: Tim cac cdp s6 tw nhién X, ysao cho (2x+1)(y—-5)=12
Trich dé HSG huyén Lwong Tai nim 2015-2016

Bai 12: Tim tit ca cac sd nguyén n dé:

A~ N+l R
a) Phan s6 c6 gia tri 12 mdt s6 nguyén

. 12n+1

b) Phén s6 1a phén s6 ti gian
30n+2

Trich dé HSG huyén Lwong Tai nidm 2015-2016
2n+1
n-4
a) Vai diéu kién nao cua s6 nguyén n thi P 12 mot phan sb. Tinh gid tri cua P khi n=-203.

Bai 13: Cho biéu thirc : P =

b) Viét tap hop M cac sé nguyén n sao cho phan sé P c6 gia tri 1a mot s6 nguyén.
Trich dé HSG huyén Pong Hung nim 2021-2022
Bai 14: Tim x nguyén duong dé 2x—1 chia hét cho x—3.
Trich dé HSG TP Biic Giang nim 2021-2022
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Bai 15: Tim s6 tu nhién n 16n nhét biét réng khi chia cac s6 6355;1705;1271cho n duoc cac sb du
lan lugt 1a 55;25 va 1111,
Trich dé HSG TP Bic Ninh nim 2021-2022
Bai 16: Tim s6 tu nhién x biét: 24:x; 36:x; 160:x va x la so 16n nhét.
Trich dé HSG Huyén Péong Hung nam 2021-2022
Bai 17: Tim sd tu nhién anho nhit sao cho: achia cho 5 du 3, achiacho 7 du 4
Trich dé HSG huyén Thanh Chwong nim 2018-2019

Bai 18: Tim sd tu nhién nho nhat biét réng s6 d6 chia cho 9 du 5, chia cho 7 du 4 va chia cho 5 du

3
Trich dé HSG cip trwong Bd Thudéc nam 2018-2019
Bai 19: Tim hai s tu nhién biét tong cua chung bing 84, U CLN, cua ching bing 6
Trich dé HSG cdp trwong vong 2 THCS Tén Léap nim 2018-2019
Bai 20: Tim s ty nhién nho nhit khac 0 biét rang s6 d6 ¢6 15 udc duong
Trich dé chon HSG Tam Dwong nim 2016-2017
2n—

Bai 21: Tim s nguyén n dé phansé M = c6 gié tri 1a s6 nguyén

Trich dé HSG huyén Thanh Chwong nam 2018-2019
Bai 22: Tim céc cdp sd nguyén (x;y)biét: 2x(3y —2)+(3y—2)=-55
Trich dé HSG cdp trwong Ha Huy Tdp ndam 2018-2019
Bai 23: Cho ala mot sO nguyén c6 dang a=3b+7(be Z).Hoi acd thé nhan nhing gid tri no trong
cac gia tri sau: a=11a=2002;a =2003;a=11570;a = 22789;a = 29563;a = 299537
Trich dé HSG cdp truwong Bd Thudc nam 2018-2019

n’+4

n+5

Bai 24: X¢ét phan s6 A= . Hoi ¢6 bao nhiéu s6 ty nhién n trong khoang tir 1 dén 2022 sao cho

phan sb 4 chua tdi gian.
B. 79 B. 89 C. 99 D. 69
Trich dé HSG huyén Tin Uyén nim 2021 - 2022
Bai 25: Goi S 12 tip hop céc gia tri nguyén ciia x d& x+3chia hét cho x—2. S tap hop con cua tap
hop S 1a:
B. 4 B. 16 C.15 D.5
Trich dé HSG huyén Tin Uyén nim 2021 - 2022
Bai 26: SO nguyén duong nhé nhat khong phai 1a wéc cua tich 1.2.3.4.---.96.97.98 1a
B. 78 B. 99 C. 101 D. 100
Trich dé HSG huyén Tin Uyén nim 2021 - 2022
Bai 27: Tim s6 nguyén ndé (n+3)i(n+1)

Trich dé HSG huyén Lam Thao nim 2018- 2019
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Bai 28: Co6 ba chéng sach: Van, Am nhac, Toan, mdi chéng chi gém mdt loai sach. Mdi cubn Vin day
15 mm, mdi cuébn Am nhac day 6 mm, mdi cuén Toan day 8 mm. Ngudi ta xép cho 3 chong sach cao
bang nhau. Tinh chiéu cao nhé nhit cua ba chdng sach do.

Trich dé HSG huyén Nghi Son nam 2021 - 2022
Bai 29: Tim tét ca cc cdp sb6 nguyén X, ysao cho Xy —2x+y+1=0

Trich dé HSG huyén Thach Thanh, nim 2018- 2019

+5 N
L cogid tri 1a mot s6 nguyén.

‘- £ R 2 Az 4n
Bai 30: Tim so nguyén n d¢€ phan so >

Trich dé HSG huyén Thach Thanh nim 2018- 2019

A s A R 2 a2 4n+d 0 A
Bai 31: Tim s0 nguyén ndé phan so6 on 1 c6 gia tri 1a mot sO6 nguyén

Trich dé HSG huyén Thach Thanh nim 2018-2019
Bai 32: Tim hai s6 nguyén té x va y sao cho: x> —2X+1=6Yy? —2x+2
Trich dé HSG huyén Viét Yén nam 2018-2019
Bai 33: S hoc sinh khéi 6 ciia mot truong chua dén 400 ban, biét khi xép hang 10; hang 12; 15 déu
du 3 nhung néu xép hang 11 thi khong du. Tinh s hoc sinh khéi 6 ciia truong do.
Trich dé HSG huyén Téan Uyén nam 2018-2019

c6 gia tri 1a sO nguyén.

Bai 34: Tim cac gié tri nguyén ctia n dé phan sé B = 2n +35
n+
Trich dé KS HSG huyén néim 2021 — 2022
Bai 35: Tim s nguyén n dé A=2n”+n—6chia hét cho 2n+1
Trich dée HSG Trwong Nghia Dong huyén Tin Ki nam 2021-2022.
Bai 36: Tim cac cdp sd nguyén X,y thoa man: 3xy+2x—5y =6
Trich dé HSG Truwong Nghia Pong huyén Tan Ki nam 2021-2022.
Bai 37: Tim s nguyén n sao cho n—2022 chia hét cho n—2017.
Trich dé HSG Qudn Ha Péng nim 2021-2022.
Bai 38: Tim hai s6 nguyén, biét tich ctia ching 16n hon ba lan téng ctia chung 1a 1
Trich dé HSG huyén Thanh Ba nam 2021-2022
Bai 39: Tim X, ynguyén biét : 2x(3y —2) +(3y —2) =55
Trich dé ks HSG Trwong Thién Quang huyén Kim Son ndam 2021-2022
i . L a 1 1
Bai 40: Tim cac s6 nguyén a,b biét raing: ———=——.
s 772 b+3
Trich dé HSG huyén Vinh Ljc nim 2021 - 2022
Bai 41: Tim tit ca cic cip s nguyén sao cho tong cua chiing bang tich cua chung.
Trich dé HSG huyén Lam Thao nim 2018- 2019
Bai 42: Tim s6 nguyén x, biét:

2)2016:[ 25— (3x+2)| =37

X X X X X X X X X x 220
)+ —+—+—+—+—F+—+—+—+—=—-
6 10 15 21 28 36 45 55 66 78 39
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Trich dé HSG huyén Thach Thanh nim 2018- 2019
Bai 43: Tim c4c cdp s6 nguyén (X; y)biét: % +1= Ll
y —

Trich dé HSG huyén Vi Thu, nim 2018- 2019
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C.SUUTAM CAC BAI TRONG CAC PE CUA NHUNG NAM TRUOC PO

(Phan nay liy cac ciu tir nhitng nim trude, trude nim 2020-2021, toi thiéu 10 bai)

Bai 1: Cho A= 3nn _45 ,tim neZ @& A co gia tri nguyén.
+
Trich dé HSG huyén Tinh Gia ndam 2018 - 2019
Loi giai
Taco
n+4 n+4

A ¢6 gia tr1 nguyén khi va chi khi (n + 4) e U(-17)= {il; il?} .

Ta c6 bang sau:

n+4 -17 -1 1 17

n 21 -5 -3 13

Vay ne {—21; -5,-3; 13} thi A cé gia tri nguyén.

Bai 2: Tim céc s6 nguyén n sao cho n*+5n+9 1a boi cua n+3.
Trich dé HSG huyén Hung Ha (Thdi Binh) nam 2018 - 2019
Loi gidi
Taco n*+5n+9=n(n+3)+2n+1=n(n+3)+2(n+3)-5=(n+3).(n+2)-5:n+3
Vi (n+3).(n+2)in+3nén 5: n+3
Suyra n+3e U(5)={-5-115}
hay ne{-8-4,-2;2}
Vay ne{-8,-4,-2;2}.

Bai 3: Tim x, y nguyén biét E—£=£+1.
y x Xy
Loi giai

o 2128 44

y x Xy
Suy ra 2x—y:8+xy

X.y X.y

2X—Yy=8+Xxy
Xy—2x+y=-8

x(y-2)+y-2=-10
(y—2).(x+1)=-10.

Ta c6 bang sau:

x+1 | =10 | -5 -2 -1 1 2 5 10

X -11 | -6 -3 -2 0 1 4 9
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y—2 1 2 5 10 | =10 | -5 -2 -1

y 3 4 7 12 | 8 | 3 0 1

Vay céc cip sé (X;y) nguyén thoa man la (-11;3),(-6;4),(-3;7),(-212),(0;-8),(1-3),(4,0),(9;1)
Bai 4: Tim sd nguyén x, y biét 6x*> +5y* =74 .
Loi gii
T 6x° +5y* =74
Suy ra 6x° <74 do d6 X’ 37—64 ma XxeZ nén X €{0;1,4;9}.
TH1: x* =0 suyra 5y’ =74 (loai)
TH2: x*> =1 suy ra 6+5y* =74 hay 5y° =68 (loai)
TH3: x* =4 suyra 6.4+5y> =74 nén 5y° =50 hay y* =10 (loai)
TH4: x*=9 (x=+3)suyra 6.9+5y* =74 nén 5y* =20 hayy’ =4 suyra y=+2.
Vay céc cdp s6 (X;y) nguyén thoa man la (-3;-2),(-3;2),(3,-2),(3;2) .
Bai 5: Tim céc s6 nguyén x, y thoa man 2x°+3y? =77.
Loi giai
T 2x* +3y* =77
Suyra 0<3y* <77 dodd 0<y®<25 ma yeZ va y lasd chinh phuong nén y’ € {1;9;25} .
TH1: y* =1 suyra 2x*+3=77 nén 2x* =74 hay x* =37 (loai).
TH2: y*=9 (y=%3) suyra 2x*+3.9=77 nén 2x* =50 hay x’ =25 suyra x=15.
TH3: y*=25 (y=15) suyra 2x*+3.25=77 nén 2x’ =2 hay X’ =1 suyra x==+1.
Vay céc cdp sd (X;y) nguyén thod man la
(-5;-3),(-5;3),(5;-3),(5:3),(-1,-5),(-L5).(L-5).(L5)..

Bai 6: Tim cac gia tri x, y nguyén thoa man:

a) x(y+2)=-8 b) x(y-3)=-12 c) (x+1)y=3
Loi giai
a) Vi x, y lacac s6 nguyén nén x,(y+2) ciing 1a cac s6 nguyén

Ma x(y+2)=-8.Nén x,(y+2)e U (-8)={1,2;4;8,-1,-2;,-4;-8}
Ta c6 bang sau:
X 1 2 4 8 -1 | 2| 4| 8

y+2 | -8 4 -2 -1 8 4 2 1
y -10 -6 -4 -3 6 2 0 -1

Vay céc cdp sé (X;y) nguyén thoa man 1a
(1,-10),(2,-6).(4,-4).(8,-3).(-16),(-2;2),(—4;0),(-8;-1).

b) Vi x, y 1acac s6 nguyén nén x,(y—3) ciing 1 cac sé nguyén

Ma x(y-3)=-12 nén x,(y-3)e U(-12)={1,2;3;4,6;12;-1,-2;-3; -4, 6,12}
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@

Ta c6 bang sau:

X 1 2 3 4 6 12 | -1 | =2 | 3| 4| 6 | -12
y-3 | 212 | 6| 4| 3| 2| 1| 12 6 4 3 2 1
y -9 -3 -1 0 1 2 15 9 7 6 5 4

Vay céc cdp s6 (X;y) nguyén thoa man la

(-9),(2-3),(3-1),(4,0),(6;1),(12;2),(-1;15),(-2;9),(-3;7),(-4:6),(-6;5),(-12;4).

Vi x, y lacac so nguyén nén (x+1),y ciing la cac sé nguyén
Ma (x+1)y=3nén (x+1),ye U (3)={13;-1-3}.

Ta c6 bang sau:

X+1 1 3 -1 -3
X 0 2 -2 —4
y 3 1 -3 -1

Vay céc cdp s6 (X;y) nguyén thoa man la (0;3),(2;1),(-2;-3),(-4;-1).
Bai 7: Tim céc gid tri X, y nguyén théa man (x+1)(y—3)=3
Loi giai
Vi x, y la céc s6 nguyén nén (x+1),(y—3) ciing la cac sb nguyénMa (x+1)(y—3)=3 nén
(x+1),(y-3)e U (3)={13-1-3}. Ta c6 bang sau:

X+1 1 3 -1 -3
X 0 2 -2 —4

y—3 3 1 -3 -1
y 6 4 0 2

Vay céc cdp s0 nguyén (X;y) can tim 1a (0;6),(2;4),(-2;0),(-4;2).
Bai 8: Tim cac gid tri X, y nguyén théa man (2x+1)(y—5)=12
Loi gii
Vi x, y la céc s6 nguyén nén (2x+1),(y—5) ciing 1a cac s nguyén.
Ma (2x+1)(y—5)=12 nén (2x+1),(y-5)e U (12) ={1,2;3;4;6;12;-1;,—2;-3,-4;,-6;-12}

Vi 2x+1 1 56 1é nén ta c6 bang sau:

2X+1 1 3 -1 -3
X 0 1 -1 -2

y—>5 12 4 -12 —4
y 17 9 -7 1
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Vay céc cdp s0 nguyén (X;y) can tim 1a (0;17),(9),(-L-7).(-2,1).

Bai 9: Tim x, y nguyén thoa man: (X—3)=y(Xx+2) v6i x=-2.
Loi giai

Vi (x-3)=y(x+2) (1)

nén Xx—3: xX+2

Suyra x+2-5: x+2

Ma X+2 : X+2 vGi moi X nguyén, X#—2.

Nén 5: x+2 suyra x+2e U(5)={1;,5-1,-5}.

suy ra Xe{—l; 3-3 —7}.

Véi x=-1 thay vao (1) tadugc —4=y.1suyra y=—4.

Véi x=3 thay vao (1) tadugc 0=y.5 suyra y=0.

V6i x=—3 thay vao (1) tadwoc —6=y.(-1) suyra y=6.

Vi X =—7 thay vao (1) ta dugc -10= y.(—5) suyra y=2.

Vay céc cdp s6 nguyén (X;y) can tim la (-1-4),(3;0),(-3;,-6),(-7;2).

Bai 10: Tim cac s6 nguyén x, biét:

a) 3x+2:x-1 b) 2x-5:x-1 C) 2x+3:x+1
Loi gidi

a) 3x+2:x-1

Suyra 3x—3+5:x-1

hay 3(x-1)+5 i x-1

Vi 3(X—1)5X—1 véi moi X#1

nén 5:x-1suyra X—1e U(5)={L;5-1-5}.

suy ra X €{2;6;0;-4}.

b) 2x—5:x-1

Suy ra 2x—2-3:x-1

hay 2(x—1)-3ix-1

Vi x=1:x—1 véimoi x#1

nén 3: x-1suyra Xx—le U(3)={1;3;,-1-3}.

suy ra X €{2;4;0;-2}.

c) 2X+3:x+1

Suy ra 2x+2+1:x+1

hay 2(x+1)+1ix+1

Vi 2(x+1):x+1 véimoi x = —1.

nén 1:x+1suyra Xx+1le U(1)={-1;1}.

suy ra X €{0;-2}.

Bai 11: Tim céac sd nguyén X, biét

a) 2x+5:2x-1 b) 4x-5:2x-1 c) 10—2x:x—2
Loi giai
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a) 2x+5:2x-1 = 2x-1+6:2x-1
Vi 2x—1:2x—1 v&i moi X nguyén
Nén 6:2x—1= 2x-1eU (6)={1;2;3;6;-1;,-2;-3; -6}
= 2Xe {2;3; 4:7:0;-1; —2;—5}
= Xe 1;§;2;Z;0;_—1;—1;_—5 )
2 2 2 2
Vi xeZ nén xe{1;2;0,-1}.
b) 4x-5:2x—1
=4x-2-3:2-1
= 2(2x-1)-3i2x~1
Vi 2(2x-1):2x—1 v6imoi X nguyén
Nén 3i2x—1= 2x-1eU (3)={1;3;-1-3}
= 2xe{2;4;0;,-2}
= xe{1;2;0;,-1}.
Vay xe{1;2;0;-1}.
Bai 12: Tim c4c sb nguyén x, biét 10— 2x:x—2
Loi giai
Ta co: 10—2Xx:Xx—2
=2x-10:x-2
=2X—4-6:x-2
= 2(x-2)-6ix-2
Vi 2(x—2)ix—2 véimoi x nguyén khic 2.
Nén 6:x—2=x-2eU(6)={1,2;3,6;-1,-2;-3;-6}
= x€{3,4;5;8,1,0;,-1;, -4}
Vay x€{3;4;5;8,1,0;-1, -4} .

Bai 13: Tim sd nguyén n v6i n#2 dé phan sé A= c6 gié tri 1a s6 nguyén.

Loi giai
Dé phan sd A c6 gié tri 1a mot s nguyén thi n+1in—2
=n-2+3:n-2
Vi n—2:n—2 véi moi s6 nguyén n khac 2.
Nén 3in-2=n-2eU(3)={13-1-3}
=ne{35%-1}.

- <A R . X 1A A n+ T ETEN R
Bai 14: Tim s0 nguyén n véi n#1 dé phanso A= 1 c6 gia tri 1a sO nguyén.

Loi giai
Dé phan s6 A co gia tri 1a mot s6 nguyén thi n+2:n-1=n-1+3:n-1
Vi n—1:n—1 véi moi s6 nguyén n khac 1
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Nén 3in-1=n-1eU(3)={1;3,-1-3}
=ne{2;4,0,-2}.
Bai 15: Tim x,y nguyén thoa man xy —3x=-19.
Loi gidi
Xy —3x=-19
= x(y-3)=-19.
Vi x,y 1a céc sb nguyén nén x,(y—3) ciing 1 céc sé nguyén
Nén x,(y—3)eU (-19)={119;-1;,-19}

Ta c6 bang sau:

X 1 19 1 ~19
y—3 19 1 19 1
y ~16 2 22 4

Vay céc cdp s6 nguyén (X;y) can tim 1a (1,-16),(19;2),(-122),(-19;4).
Bai 16: Tim x, y nguyén théa man 2x+xy—y=9.
Loi giai
Taco 2x+xy—y=9
= x(y+2)-y-2+2=9
=>x(y+2)-(y+2)=7
= (y+2)(x-1)=7.
Vila x,y céc sé nguyén nén (x—1), (y+2) ciing 1 cac s6 nguyén.
Nén (x-1),(y+2)eU(7)={L7;-L-7}.

Ta c6 bang sau:

x-1 1 7 -1 -7
X 2 8 0 —6
y+2 7 1 ~/ -1
y 5 -1 -9 -3

Vay c4c cip sd nguyén (X;y) can tim 1a (2;5),(8;-1),(0;-9),(-6;-3).
Bai 17: Tim x, y nguyén thda man (X+6)=y(x—1) véi x=1.
Loi giai
Vi y(x-1)=x+6 (1)
Nén x+6:x—-1=>x-1+7:x-1
Ma x—1:x—1 v&i moi x nguyén khéac 1.
Nén 7ix-1=x-1eU(7)={7;-1-7}

=>x€{2;8,0;-6}.

Véi x=2 thay vao (1) taduge y.1=8=y=8

Véi x =8 thay vao (1) taduge y.7=14=y=2
Véi x=0 thay vao (1) ta duoc y.(-1)=6 = y=-6
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Véi x=—6 thay vao (1) taduge y.(-7)=0 =y =0.
Bai 18: Tim sb tu nhién nhé nhét khi chia n6 cho 6,7,9 duoc cac s6 du 1an luot 1a 2,3,5.
Loi giai
Goi sb tu nhién can tim 14 a véi aeN.
Vi a chia 6 du 2 nén a—2 chia hét cho 6.
Vi a chia 7 du 3 nén a—3 chia hét cho 7.
Vi a chia 9 du 5 nén a—5 chia hét cho 9.
a-2:6 a-2+6:6 a+4:6
Taco 1a—3:7 =><a-3+7:7=><a+4:7
a-5:9 a-5+9:9 a+4:9
—=a+4eBC (6; 7;9) = B(126) = {0;126; 252;..... }
= ae{122;248;....}. Vi a 14 50 ty nhién nhé nhitnén a=122.
Vay s6 tu nhién nhé nhat can tim la 122.
Bai 19: Tim s6 tu nhién co ba chit s6 biét ring néu bét s6 d6 di 8 thi duge s chia hét cho 7, néu bot
s6 d6 di 9 thi duoc s6 chia hét cho 8, néu bot s6 d6 di 10 thi duoc sé chia hét cho 9.
Loi giai
Goi 6 ty nhién can tim 12 a v6i aeN.
Vi a bot di 8 thi chia hét cho 7 nén a—8 chia hétcho 7.
Vi a botdi 9 thi chia hét cho 8 nén a—9 chia hét cho 8.
Vi a bot di 10 thi chia hét cho 9 nén a—10 chia hét cho 9.
a—8:7 a-8+7:7 a-1:7
Taco<a-9:8 =><a-9+8:8 = a-1:8
a—10:9 a-10+9:9 a-1:9
= a-1eBC(7;8;9) = B(504) = {0;504;1008;.....}
= a€{1;505;1009;....} . Vi a 1a s6 tw nhién ¢ ba chit s6 nén a=>505.
Vay s6 tu nhién can tim la 505.
Bai 20: Tim s ty nhién nhé nhat khi chia cho 11,17,29 thi ¢6 du lan luot 1a 6,12,24.
Loi giai
Goi s0 tu nhién can tim 1a a.
Vi a chia cho 11 du 6 nén a—6 chia hét cho 11.

Vi a chia cho 17 du 12 nén a—12 chia hét cho 17.
Vi a chia cho 29 du 24 nén a—24 chia hét cho 29.

a-6:11 a-6+11:11 a+5:11
Tacd {a-12:17 =<a-12+17:17 =<a+5:17
a—24:29 a—24+29:29 a+5:29
=a+5eBC (11;17; 29) = B(5423) = {O; 5423;10846;..... }
= ae{5418;10841;.....} . Vi a nho nhat nén a=5418.
Vay s6 tu nhién nhé nhét can tim 1a 5418.
Bai 21: Tim sb tu nhién n 1én nhét c6 ba chit sd, sao cho n chia 8;31 duoc du lan lugt 1a 7;28.
Loi giai
Vi n chiacho 8 du 7 nén n—7 chia hét cho 8
Va n chiacho 31 du 28 nén n—28 chia hét cho 31
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, n-7:8 n-7+72:8 n+65:8
Ta co . = — .
n-28:31 n-28+93:31 n+65:31

= n+65 e BC(8;31) = B(248) = {0; 248, 496;744;992;......)
= n e {183,;431;679;927;.....} .
Vi n 1a so tu nhién 16n nhat ¢6 ba chir s0 nén n=927.
Bai 22: Cho phan sb: A= "> (nezZn=-1)
n+1
a) Tim n dé A co gia tri nguyén
b) Tim n dé A 13 phan sé tbi gian
Loi giai:
~n-5 n+1-6 6

a) A= = =1-
n+1 n+1 n+1

Anhan gié tri nguyén n+le U(6)={+1;+2;+3;%6}.

n+1 1 -1 2 -2 3 -3 6 -6

n 0 —2 1 -3 2 —4 ) —7/

b) A tbigian (n+1,n-5)=1

(n+1,6)=1

= n+1 khong chia hét cho 2 va n+1 khong chia hét cho 3.

Bai 23:

a) Tim hai s6 ty nhién ava b biét BCNN (a,b) =180 ; UCLN (a,b) =12

b) Tim neZ dé phansd A=

cO gia tri nguyén.
on3 SRS

Loi giai:
a) Ta co ab=180.12 =2160
Gia st a<h.Vi UCLN (a,b) =12nén a=12m,b=12n vdi (m,n):lvé m<n

Suy ra 12m.12n = 2160 = mn =15. Ta c6 bang sau:

m n a b
1 15 12 180
3 5 36 60

Vay ta ¢6 hai cip (a;b) 1a (12;180),(36;60).

4n—1_2(2n+3)_ 7 o 7
2n+3 2n+3 2n+3 2n+3

b) A=
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A c6 gid tri nguyén <> 2n+3eU(7) ={+L+7}.

Ta c6 bang sau

2n+3 1 -1 7 —7

Vay ne{-1,-2;2,-5}

Bai 24: Cho A= 2" Tim gia trf cita n dé:

2n+3
a) A 1a mot phan s6 b) A 13 mot s6 nguyén

Loi giai:
. nez
a) A=22Mt L  ohan sé khi 12n+1€ 7,20 +3€7Z,2n+3% 0 <
3 n=-15

b a lansl 17

" 2n+3  2n+3

Ala sd nguyén khi 2n+3eU (17) & 2n+3e {+L,+17} & ne{-10;,-2;-17}

Bai 25:

a) Tim gia tri n 1a s6 tu nhién dé n+7 chia hét cho n+2

b) Tim x 14 sd chia trong phép chia 235 cho x duoc s du 1a 14
Loi giai:

a)(x+7)i(x+2) < 5i{(x+2) < (x+2)eU(5) = {+145}

= xe{-3,-1,-7;3}.

b)235: x dur 14 = 235 -14:x(x >14) = 221 x(x > 14) = x € {17; 221}

Bai 26: Tim neZbiét: (3n+8)i(n+1)
Loi giai:

Taco: 3n+8=3n+3+5=3(n+1)+5

Suyra: (3n+8)i(n+1)khi (n+1)eU(5) = {£1;+5}

Tim dugc: n e {—6;-2;0;4}

Bai 27:

a) Cho abc—deg:7. Chitng minh abcdeg:7

b) Tim sé nguyén n sao cho n®> +1n+1

Loi giai:

a) Ta c6: abcdeg =1000.abc + deg
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= (1001-1) abc + deg = 1001abc — abc + deg =1001%—(ﬁ—%)

Vi 1001abc = 7.143abc = 7.143.abc:7 (1)

abc—degi7(gt)  (2)

Tu (1) va (2) suy ra abcdeg:7
b) Ta co:
n*+2=n(n+1)+[-(n+1)]+3
Vin(n+1)in+1lva —(n+1)in+1
Dé n? +2:in+1thi 3in+1=>n+1eU(3)={+L+3} = ne{-2;0,—4;2} .
Bai 28:
a) Cho A=3+32+3+3"+.....+3°. Chimg minh A chia hét cho 11 va13.
b) Tim tit ca cac cip sd nguyén x,y sao cho xy—2x+y+1=0.

Loi giai:
a) A ¢6 90 s6 hang ma 90:5nén A=3+3+3*+3*+.....+3%
A=(3+32+33+34+35)+(36+37+38+39+31°)+ ..... +(386+387+388+389+39°)
=3.(1+3+32+33+34)+36.(1+3+32+33+34)+ ..... +386.(1+3+32+33+34)
=121.(3+3° +...+3%)11= Alll
A c6 90 sb hang ma 90:3nén:
A=(3+32+33)+(34+35+36)+ ..... +(388+389+39°)
=3.(1+3+32)+34.(1+3+32)+ ..... +388.(1+3+32)
=13.(3+3" +....+3")13= A13
b)xy—2x+y+1=0<x(y-2)+(y-2)=-3
< (x+1)(y-2)=-3=1.(-3)=(-3).1
Tir d6 suy ra (X;y) €{(0;-1);(~4;3)}
Bai 29: Tim tat ca cac s6 nguyén n dé:

12n+1
30n+2

Phén sb 1a phan sé tbi gian

Loi gidi:
Goi d 13 UC ciia 12n+1va 30n+2(d e N*)=12n+1:d,30n+2:d
[5(12n+1)-2(30n+2) :d < (60n+5-60n-4):d < 1id

mideN*=d=1
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Vay phan sb da cho ti gian

Bai 30: Tim sb nguyén ndé phansé M = c6 gia tri 1a s6 nguyén

Loi giai:
2n_7=2n_10+3:2+ 3 eZ:>n—5€U(3)={i1;i3}
n-5 n-5 n-5
Suy ra ne{2;4;6;8}

aM =

.- . X  n 2 .« h+3 , ., . .. n
Bai 31: Tim s tu nhién n dé phan so > c6 gia tri 1a sO nguyén

Loi giai:

Dé phan sb 2“ i 32 c6 gia tri 1a nguyén thi n+3:2n—-2

2(n+3)i2n-2
(2n+6)—(2n-2):(2n-2)
(2n-2n)+(6+2):2n-2=8:2n-2
Suy ra (2n—2) e {+2;+4;48}

Sau khi thtr cac truong hop ta duge n=5.

BAi 32: Cho A= _45,tim neZdé Aco gia tri nguyén.
n+
Lai giai:
Tace A=n=>_g, 17
n+4 n+4

DéAcZ Thi (n+4)eU (-17) = {+L,+17} .
Lap bang va xét cac gia tri tacé ne{-5;-3;21;,13} thi A nguyeén.

Bai 33. Tim cAc gia tri nguyén cua n dé phan s6 A= 3+2 06 gia tri 1a s6 nguyén

Loi giai
3n+2 3n-3+5 5
= =3+
n-1 n-1 n-1

Taco: A=

Dé A c6 gia trj nguyén % eZ suyra (n—-1)eU(5) ={£L+5} suy ra ne{2;0;6;,-4}

2n+1
n+2

Bai 34. Tim s tu nhién ndé phan sb 1a phan sé rat gon dugc
Lo giai

Goi d 1a UCLN(2n+1,n+2)(d e N*)

Taco: 2n+1id,n+2id suy ra [(2n+4)—(2n+1)]:d suy ra 3id

Vi d eN*nén d €{1;3}. Dé phan s6 2n +21
n+

rat gon dugc thi d =3
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Suy ra n+2=3k suy ra n=3k-2(k e N*)

Vay Vi n=3k—2(keN*)th‘| phan sé 2n+21
n+

1a phan sé rat gon dugc

Bai 35: Tim neZ biét: (3n+8)i(n+1)
Loi giai
Taco: 3n+8=3n+3+5=3(n+1)+5

Suyra: (3n+8):(n+1)khi (n+1) eU'(5) ={£1;+5}.
Vay ne{-6,-2;0;4}.
Bai 36: Tim s nguyén n dé 5+n?—2n chia hét cho n—2
Loi giai
Tacd 5+n’-2n=5+n(n-2)
Vi n(n-2):(n-2), néndé (5+n*-2n)i(n-2) thi 5:(n-2)
Suy ra (n—2) phai la woc cia 5 suy ra (n—2) e {-5-11;5} suy ra: ne{-3;,-13;7}
Vay ne{-3;,-1,3;7} thi 5+n”—2n chia hétcho n-2
Bai 37: Cho A=3+3?+3*+3*+....+3%. Chang minh A chia hét cho 11 va 13.
Loi giai:
A ¢6 90 sbhangma 90:5nén A=3+32+3°+3* +...+3%
A=(3+32+3+3"+3)+ (3 +3"+3 +3 +3)+...+(3%+37 +3%+3% +3%)
=3, (1+3+3°+3° +3")+3%(1+3+3 +3°+3")+....+3%,(1+3+3° +3° +3')
=121.(3+3° +....+3*)i11suy ra Aill
A ¢6 90 sb hang ma 90:3nén:
A=(3+32+33)+(34+35+36)+ ..... +(388+389+39°)
=3.(1+3+32)+34.(1+3+32)+ ..... +388.(1+3+32)
=13.(3+3" +....+3%)i13 suy ra: Ai13
Bai 38. Tim tat ca cac cap s6 nguyén x,y sao cho xy —2x+y+1=0.
Loi giai:
Xy —2x+y+1=0suy ra: x(y—2)+(y—2)=-3
suy ra:(x+1)(y-2)=-3=1.(-3)=(-3).1

Trdosuyra (Xy)e {(0;—1);(—4; 3)}

Bai 39: Tim cac s6 nguyén a,bbiét rang: at 1
7 2 b+3
Loi giai:
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a 1 1 2a—7 1
T3 suy ra 4 Tbi3 suy ra (2a—7)(b+3)=14

Do a,beZnén 2a—-7<cU(14)
Vi 2a—7I1é nén 2a—7e{+L;+7} suyra ae{0;3;4;7}
Vay (a;b) ={(0;-5);(3;-17);(411);(7;-1)}
Bai 40: Chiing minh rang véi moi s6 nguyén duwong n thi 3"2 —2"2+3"—2" chia hét cho 10.
Loi giai
Taco: 3" —2"2 43" 2" =(3"2 +3") - (2"? +2") =3"(3° +1) - 2"(2* +1)
=3"10-2"5=3"10-2"%10=10.(3" 2" chia hét cho 10.
Vay v6i moi s6 nguyén duong n thi 372 —2"2+3"—2" chia hét cho 10.
Bai 41: Tim s6 ty nhién n théa man (2n+7):n+1
Loi gidi
Taco (2n+7):in+1l<2n+7-2(n+1):n+1
< (2n+7)-(2n+2)in+1 < 2n+7-2n-2:n+1 < 5:n+1
=n+le{+l;+5} = ne{-6;-2;0;4}
Vi neNnén ne{0;4}
Vay véi ne{0;4} thi (2n+7)in+1
Bai 42: Tim s6 nguyén n d&¢ A=2n?+n—6 chia hét cho 2n+1
Loi giai
Taco: A=2n’+n-6=n(2n+1)-6
Vi A chia hét cho 2n+1 nén n(2n+1)-6:2n+1 ma n(2n+1):2n+1 nén

6:2n+1=>2n+1eU(6) = {+1,+2;+3+6} .

Do 2n+1 1asé 1é nén 2n+1eU (6)={£1+3}. Ta c6 bang sau:

2n+1 1 -1 3 -3
2n 0 -2 2 -4
n 0 -1 1 -2

Vay ne{-2;-1,0;1}

Bai 43: Tim céc cip sd nguyén X,y thoa man: 3xy +2x—5y=6
Loi giai

3xy +2x—5y=6=x(3y+2)-5y=6=3x(3y+2)-15y =18

= 3x(3y+2)-15y-10=18-10=3x(3y+2)-5(3y+2)=8
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= (3x-5)(3y+2)=8
=3y+2eU(8)={£1+2;;+4;8}
Ma 3y +2 lasb chiacho 3 du2 = 3y+2e{-1,2;-4;8}.

Ta c6 bang sau:

3y+2 -4 -1 2 8
3x-5 -2 -8 4 1
y 2 -1 0 2
X 1 -1 3 2

Vay (xy)€{(£-2),(-1-1),(3:0).(2:2)}

Bai 44: Tim céc s6 nguyén duong x,y thoa man 2x+3y =14
Loi gidi

Xeét 2x+5y=14(1)

Taco: 14:2;2x:2=5y:2=y:2

S5Yy<l4d=y<14:5=y<2

ma y chinnén y =2 thay vao (1) = x=2

Vay x=2,y=2

Bai 45: Tim céc sd nguyén x,y sao cho: (x+1)(xy—1)=3

Loi giai
Vi (x+1)(xy—1)=3,x€Z,yeZ
=>X+1leZ,xy-1eZ
Do d6, (x+1),(xy—1) e {+1;+3}
Ta co:
x+1 1 -1 3 -3
xy —1 3 3 1 3
X 0 -2 2 -4
y Ktm 1 1 0

Vay céc cap (X, y)thoa man la: (-2;1);(2;1);(-4;0)
Bai 46:Tim n e Zbiét: (3n+8)i(n+1)
Loi gidi:

Ta cé: 3n+8=3n+3+5:3(n+1)+5
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Suyra: (3n+8)i(n+1)khi (n+1)eU(5) ={£1;+5}.
Vay ne{-6,-2;0;4}.
Bai 47: Timso nguyén n dé (n”+3n+6)i(n+3)
Léi gidi:
Taco n*+3n+6=n(n+3)+6
Vi n(n+3):(n+3), nén dé (n*+3n+6):(n+3) thi 6:(n+3)
Ma neZ nén (n+3) la wéc clia 6
= (n+3) e{£3,46} = ne{0;-6;3;-9}

Vay ne{0;-6;3;-9} thi (n’+3n+6)i(n+3)

Bai 48: Tim tat ca cac so0 nguyén n d€ phan so c6 gia tri 1a mot sO nguyén

Loi giai:

Ta co :—-l_; 1a mot s6 nguyén khi (n+1)}(n—2)

Tacod n+1=(n—2)+3, dodo (n+1)i(n—2) khi 3i(n—2)
= (n—2) 1a udc cua 3
= (n-2)e{-3-113} = ne{-1135}

n+1

Vay ne{-113;5} thi ¢ gia tri 1a mot s6 nguyén.

Bai 49: Cho A=999993"®° 5555577 Chitng minh rang A chia hét cho 5
Trich dé HSG huyén Mwong Ang, nim 2014- 2015
Loi giai
Dé chimg minh A:5ta xét chit s6 tin ciing clia A bang viéc xét chit s6 tan cing ciia timg sé hang.
Ta co: 3°% = (34 )499 .3* =81"°.27 nén 3" co tan cung 1a 7
77 = (7)™ .7 = 24017 = 7" tan cung 1 7
Vay A co tan cing la 0 nén A:5
Bai 50: Tim s nguyén n dé n®+3in—1
Trich dé HSG huyén Xudn Trwong, nam 2013- 2014
Loi giai
Tacé n*+3=n(n—1)+n+3 ( Thém bot n dé lam xudt hién tich n—1)=n(n-1)+(n-1)+1+3 (

Thém bét 1 dé lam xudt hién n—1)

. ° Lién hé tai lidu word toan SPT (zalo): 039.373.2038 36


https://zalo.me/0393732038
https://tailieumontoan.com/tai-lieu-toan-thcs-1

Website: tailieumontoan.com

=(n-1)(n+1)+4in-1

Vi (n-1)(n+1)in—1nénsuyra 4in-1
n—le U(4)={-4-212;4)
=ne{-3-10;2;3;5}

Vay ne{-3,-1,0;2;3;5} thi n®+3in-1

Bai 51: Chtig minh rang véi moi sd nguyén n tacé n°—n:6
Trich dé HSG huyén Truwe Ninh nam 2017-2018

Lo giai
Taco (n°—n)=n(n*-1)=n(n’—n+n-1)=n[n(n-1)+(n-1)]=n(n-1)(n+1)

V6i moi s6 nguyén duong n thi (n—1)n(n+1) latich cua 3s4 tw nhién lién tiép s& chia hét cho

2 va 3ma (2,3)=1nén n(n-1)(n+1):6
2n+5

n e N)1a phan sb téi gian
n+3( ) P &

Trich dé HSG huyén Quynh Luu nim 2018-2019.

Bai 52: Chiing t6 rang:

Goi d la wéc chung cua n+3va 2n+5véi d eN
Suyra n+3:dva 2n+5:d
2(n+3)—(2n+5):dsuyra l:d nén d =1

2nn:35 (neN) la phan s toi gian.

Do d6 U CLN(n+3,2n+5) =1suy ra

Bai 53: Tim neZdé phansd A= =26 gia tri nguyén
2n+3

Trich dé HSG huyén Nga Son niam 2017-2018
Loi gidi
_4n-1 2(2n+3) 7 5 7

“2n+3  2n+3  2n+3  2n+3
Aco gia tri nguyén thi 2n+3eU (7) = {+1,+7}

Ta c0 bang sau
2n+3 1 -1 7 -7
n -1 -2 2 -5

Bai 54: Tim s nguyén duong n nhé nhét sao cho sau khi viét tiép s6 d6 sau sé6 2014 ta dugc s6 chia

hét cho101
Trich dé HSG huyén Nga Son ndam 2017-2018

Loi gidgi
Gia st n cok chirsé (k >1)
Tac6: 2014=19.101+95, do do:
2014n =2014.10* +n =19.101.10* +95.10* +n

Suy ra 2014n:101khi va chi khi 95.10 +n:101
V6i k =1thi 95.10 +n=950+n=101.9+ (41+n):101 khi va chi khi 41+n:101 nhung n c6

mot chir s6 nén 41+n<41+9<101, nén khdng cd s6 n thoa man dau bai.

37
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Véi k =2thi 95.10“+n=9500+n=101.94+(6+n):101 suy ra 6+n:101, vasé n nhé nhét
duogc xac dinh boi 6+n=101suy ra n=95
Vay n=95 théa man dé bai
Bai 55: Tim X, ynguyén biét: x+y+ xy =40
Trich dé HSG huyén Vinh Léc nam 2017-2018
Loi gidi
Taco x+y+xy=40
(y+)x+y+1=41
(x+1)(y+1)=41
Ma X, ynguyén nén x+1,y+1la uéc cua 41
Tinh dugc (X, y) €{(40,0);(0;40);(-2;-42);(-42;-2)}
Bai 56: Tim neZbiét: (3n+8)i(n+1)
Trich dé HSG huygn Bach Thong nam 2018-2019
Loi gidi
Taco: 3n+8=3n+3+5=3(n+1)+5
Suy ra: (3n+8)i(n+1)khi (N+1)eU (5) = {+1,+5}
Tim dugc: ne{-6;-2;0;4}
Bai 57: Tim cac s6 nguyén X,y biét: 2x—y +4xy =6

Trich dé KS HSG huyén Tam Dwong nim 2017-2018
Loi gidi
Taco 2x—y+4xy=6
Hay 2x(2y+1)—-y=6
2y +1)(4x-1) =11
Do X,ynguyénnén 4x-1eU (11) = {1-111-11}

Ma 4x—1chia 4 du —1 (hodc 3) nén 4Xx—1=-1 hodc 4x-1=11
Tim dugc x=0;y=—6 hoacx=3;y=0

Bai 58: Tim cac s6 nguyén n dé 2n+1 c6 gia tri 1a mot sd nguyén
Trich dé KS HSG huyén Tam Dwong nim 2017-2018
Lot gidi
2n+1
n+2

bé c6 gia tri 1a s nguyén thi 2n+1:n+2 (1)

Vi n+2:n+2 nén 2(n+2):n+2 (2)
T (1),(2) suyra 2(n+2)—(2n+1):n+2 chia hét cho n+2 hay 3:(n+2)
Vi n+2nguyén nén n+2€{—l'];—3;3}

la s0 nguyén.

ne{-3-5-1L1 Vay véi ne{-3,—5,—11} thi phan s4 2nn++21

la phén s to1 gian

Bai 59: Ching to rang voi moi s6 nguyén n thi phéan sb

Trich dé KS HSG huyén Tam Dwong nim 2018-2019
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Loi gidi
Goi U CLN(3n-10;2n-7)=d) (deN")
thi 3n—10:d va 2n-7:d
2(3n-10)id va 3(2n-7):d
2(3n-10)-3(2n-7): d
Suy ra 1:d nén d e {1;-1}

Vay v6i moi sO nguyén n thi phan so 1a phan so toi gian.

Bai 60: Tim s6 nguyén n dé A=2n?>+n—6 chia hét cho 2n+1

Bai 1:

Bai 2:

Bai 3:
Bai 4:
Bai 5:
Bai 6:

b)

Bai 7:

Bai 8:

Bai 9:

Dé Swu tam
Loi gidi
Tacod: A=2n*+n—-6=n(2n+1) -6
Vi A chia hét cho 2n+1nén n(2n+1)—6:2n+1 ma n(2n+1):2n+1 nén
6:2n+1 hay 2n+1eU (6).

Do 2n+11a s6 1é nén ta c6 bang sau:

2n+1 1 -1 3 -3
2n 0 -2 2 —4
n 0 -1 1 -2

Vay v6i ne{-2;-1,0;1} thi A=2n”+n—6chiahétcho 2n+1

PHIEU BAI TAP SO 2
3n-5 2 e g A
Cho A= ,tim neZ dé A co gia tri nguyén.
n+4
Trich dé HSG huyén Tinh Gia ndm 2018 - 2019
Tim céc s6 nguyén n sao cho N> +5n+9 1a boi cia n+3.

Trich dé HSG huyén Hung Ha (Thdi Binh) nam 2018 - 2019

Tim x, y nguyén biét E—£=£+1.
y X Xy
Tim s6 nguyén x, y biét 6x* +5y* =74 .

Tim céc s6 nguyén x, y thoa man 2x* +3y? =77.
Tim cac gia tri X, y nguyén thoa man:
x(y+2)=-8 b) x(y-3)=-12 c) (x+1)y=3
Tim cac gia tri X, y nguyén thda man (X +1) ( y— 3) =
Tim céc gid tri X, y nguyén théa man (2x+1)(y—5)=1

Tim X, y nguyén théa man: (X—3)=y(X+2) véi X

Bai 10: Tim cac s6 nguyén x, biét:

@
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b) 3x+2:x-1 b) 2x-5:x-1 C) 2x+3:x+1
Bai 11: Tim céc s6 nguyén X, biét
d) 2x+5:2x-1 e) 4x-5:2x-1 f) 10—2x:x-2

Bai 12: Tim céc s6 nguyén X, biét 10— 2x:x—2

- . £ n . R 1A A n+1 , .. .. n
Bai 13: Tim s0 nguyén n véi n#=2 dé phanso A= c6 gia tri 1a sO nguyén.

Bai 14: Tim s6 nguyén n voi n=1 dé phansé A= rrl]Li c6 gia tri 1a s6 nguyén.

Bai 15: Tim x,y nguyén thoa man xy —3x=-19.

Bai 16: Tim x, y nguyén théa man 2x+xy—y=9.

Bai 17: Tim x,y nguyén thoa man (x+6)=y(x—1) véi x=1.

Bai 18: Tim s tu nhién nhé nhét khi chia n6 cho 6,7,9 duoc cac s6 du lan luot 1a 2,3,5.

Bai 19: Tim s tu nhién c6 ba chit sd biét réng néu b6t s6 do di 8 thi duoge sb chia hét cho 7, néu bot

s6 d6 di 9 thi duoc s chia hét cho 8, néu bét sé d6 di 10 thi duoc sb chia hét cho 9.
Bai 20: Tim sb tu nhién nhé nhét khi chia cho 11,17,29 thi ¢6 du 1an luot 1a 6,12, 24 .

Bai 21: Tim sb tu nhién n 16n nhit c6 ba chit sd, sao cho n chia 8;31 duge du lan luot 1a 7;28.

Bai 22: Cho phan sb: A=n—_i (neZ;n=-1)
n—+

a)Tim n dé A co gia tri nguyén

b) Tim n dé A 13 phan sé tdi gian

Bai 23:

a) Tim hai s6 tu nhién ava b biét BCNN (a,b) =180 ; UCLN (a,b) =12

b) Tim neZ dé phansd A= c6 gia tri nguyén.

2n+3

Bai 24: Cho A=22"*L Tim gid trj cita n dé:
2n+3
a) A 1a mot phan sé b) A 1a mot s6 nguyén
Bai 25:

a) Tim gid tri n 1a s6 ty nhién dé n+7 chia hét cho n+2
b) Tim x 14 sd chia trong phép chia 235 cho x duogc s du 1a 14
Bai 26: Tim neZbiét: (3n+8)i(n+1)

Bai 27:

a) Cho abc—deg:7. Chitng minh abcdeg:7
b) Tim sé nguyén n sao cho n®> +1n+1
Bai 28:
a) Cho A=3+3*+3*+3*+....+3%. Ching minh A chia hét cho 11 val3.
b) Tim tat ca cac cip sd nguyén x,y sao cho xy—2x+y+1=0.

Bai 29: Tim tat ca cac sb nguyén n dé:
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+ 12n+1

Phéan so 1a phan sb t6i gian
30n+2

Bai 30: Tim sb nguyén ndé phansé M = c6 gia tri 1a s6 nguyén

Bai 31: Tim sb tu nhién n dé phan s 2n hi 32 c6 gia tri 1a s6 nguyén
n -
3n-5

,tim neZdé Aco gia tri nguyén.
n+4

Bai 32: Cho A=

3n+2

Bai 33. Tim c4c gia tri nguyén cua n dé phan s6 A= c6 gia tri 1a s6 nguyén
2n+1
n+2

Bai 35: Tim neZ biét: (3n+8)i(n+1)

Bai 34. Tim s tu nhién ndé phan sb 1a phan sé rat gon dugc
Bai 36: Tim s nguyén n dé 5+n?—2n chia hét cho n—2
Bai 37: Cho A=3+3?+3*+3*+....+3%. Chang minh A chia hét cho 11 va 13.
Bai 38. Tim tat ca cac cap s6 nguyén x,y sao cho xy —2x+y+1=0.
Bai 39: Tim cac s6 nguyén a,b biét rang: at_ 1
7 2 b+3
Bai 40: Chimg minh ring v6i moi s6 nguyén duong n thi 32 —2"2+3"—2" chia hét cho 10.
Bai 41: Tim s6 ty nhién n théoa man (2n+7):n+1
Bai 42: Tim s6 nguyén n d&¢ A=2n%+n—6 chia hét cho 2n+1
Bai 43: Tim céc cip s6 nguyén x,y théa man: 3xy+2x—5y =6
Bai 44: Tim cac s6 nguyén duong x,y théa man 2x+3y =14
Bai 45: Tim céc s6 nguyén x,y sao cho: (x+1)(xy—1)=3
Bai 46:Tim n e Zbiét: (3n+8)i(n+1)

Bai 47: Tim sé nguyén n dé (n”+3n+6)i(n+3)

Bai 48: Tim tat ca cic so0 nguyén n d€ phan so

; c6 gi tri 1a mot s6 nguyén
Bai 49: Cho A=999993"% —555557"" Chiing minh rang A chia hét cho 5
Trich dé HSG huyén Muwong Ang, nim 2014- 2015
Bai 50: Tim s6 nguyén n dé n®>+3:n—1
Trich dé HSG huyén Xudn Trwong, nam 2013- 2014
Bai 51: Chimg minh rang voi moi s6 nguyén n ta cd n®— n§§
Trich dée HSG huyén Trwe Ninh nam 2017-2018

2n+5

n e N)1a phan sb tbi gian
n+3( ) P £

Bai 52: Chimg t6 rang:

Trich dé HSG huyén Quynh Luu nam 2018-2019.
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Bai 53: Tim neZdé phan s6 A=

c6 gia tri nguyén
2n+3
Trich @é HSG huyén Nga Son ndm 2017-2018

Bai 54: Tim s nguyén duong n nhé nhét sao cho sau khi viét tiép sé d6 sau s6 2014 ta dugc s6 chia
hét cho101

Trich @é HSG huyén Nga Son ndm 2017-2018
Bai 55: Tim X, y nguyén biét: X+ y+ xy =40

Trich dé HSG huyén Vinh Léc nam 2017-2018
Bai 56: Tim n e Zbiét: (3n+8)i(n+1)

Trich dé HSG huyén Bach Thong ndam 2018-2019

Bai 57: Tim cac s6 nguyén X,y biét: 2x—y+4xy =6

Trich dé KS HSG huyén Tam Dwong nim 2017-2018

s . .k A 2 2n+l L L A
Bai 58: Tim cac s6 nguyén n dé c6 gia tri 1a mot s6 nguyén

Trich dé KS HSG huyén Tam Dwong nam 2017-2018

Bai 59: Ching to rang voi moi s6 nguyén n thi phéan sb 1a phan sé tbi gian

Trich dé KS HSG huyén Tam Dwong nim 2018-2019

Bai 60: Tim s nguyén n dé A=2n?>+n—6 chia hét cho 2n+1
Dé Suu tam
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CHU PE 4: SO NGUYEN
A. PHAN NOQI DUNG
I. Uéc va bdi.
Dang 1: Chitng minh s chia hét.
Bai 1: Cho M =(-a+b)—(b+c—a)+(c—a). Trong d6 b,ceZcon a la mot so nguyén am. Chimg
minh rang biéu thieec M ludn duong
Trich dé HSG huyén Lim Thao, niam 2017 - 2018
Loi giai
M =—a ma a 13 s6 nguyén 4m nén M ludn duong
Bai 2: Cho abababla sé c6 séu chit sd, chtng to sd ababab 1a bi cta 3.
Trich dé HSG huyén Tan Uyén nam 2018 - 2019
Loi giai
ababab = ab.10000 +ab.100+ ab =10101.ab
Do 10101chia hét cho 3nén ababab chia hét cho 3 hay abababla béi cua 3.
Bai 3: Tim sd nguyén n sao cho 4n—5 chia hét cho 2n—1.
Trich dé HSG huyén Ldp Thach nim 2015-2016
Loi giai
Tim s6 nguyén n sao cho 4n—5 chia hét cho 2n—1.
Tacod: 4n-5=4n-2-3=2(2n-1)-3
Pé 4n-5:2n—-1
3:2n-1
2n-1eU (3)={+1; +3}

2n-1 -1 1 -3 3

n 0 (T™M) 1 (TM™m) -1 (TM) 2 (TM)

Vay ne{0;1;,1;2}.
Bai 4:

a) Cho ababab 12 sé ¢6 séu chit sd, chung t6 sb abababla boi cta 3
b) Chting t6 : S =16 + 2" chia hét cho 33
Trich dée HSG huyén Tdn Uyén nam 2018 - 2019
Léi giai
a) ababab = ab.10000+ab.100+ab =10101.ab
Do 10101chia hét cho 3 nén ababab chia hét cho 3 hay ababab 12 boi cua 3
b) Chting minh S =16° + 2" chia hét cho 33
Co S =16°+2" =(2* )5 +21=2% 42 = 2%(2° +1) = 2.33
Nén S chia hét cho 33

Bai 5: Chtng minh rang véi moi s6 nguyén n ta c6 n°—n:6



Trich dé chon HSG Truc Ninh nim 2017-2018
Loi gidi
Taco (n°~n)=n(n*-1) =n(n*-n+n-1) =n[n(n-1)+(n-1) | =n(n-1)(n+1)
Vi moi s6 nguyén duong n thi (n—1)n(n+1) la tich ciia 3 s6 tu nhién lién tiép s& chia hét cho 2 va
3 ma (2,3)=1nén n(n-1)(n+1):6
Bai 6: Chimg t6 rang a”+3a+1 khong thé chia hét cho 2 véi a 1a s6 nguyén.
Trich dé HSG huyén Hiép Hoa nim 2021-2022
Loi giai
Tacé a’+3a+1l=a’+a+2a+l=a(a+1)+2a+1
Vi a(a+1) 14 tich hai s nguyén lién tiép nén chia hét cho 2;

2a chia hét cho 2;
1 khong chia hét cho 2.

Suy ra a® +3a+1 khong chia hét cho 2 véi a 1a sé nguyén.

Bai 7: Chung to 4x+3y chia hét cho 7 khi 2x+5y chia hét cho 7.
Trich dé HSG cdp huyén nam 2018-2019

Loi giai

Taco:

4x+3y:7

Suy ra 4(4x+3y):7

Suy ra 16x+12y:7

Suy ra 14x+7y+2x+5y:7

Ma 14x+7y:7suy ra 2x+5y:7

Vay 4x+3y:7khi 2x+5y:7

Dang 2: Tim s6 théa man diéu ki¢n chia hét.

n’ +4

n+5

Bai 1: Xét phan s6 A= . Hoi ¢6 bao nhiéu s tu nhién n trong khoang tir 1 dén 2022 sao cho

phan s6 A chua tdi gian.
A. 79 B. 89 C. 99 D. 69
Trich dé HSG huyén Tin Uyén nim 2021 - 2022
Bai 2: Goi S 1a tap hop cac gia tri nguyén ctia x dé x+3chia hét cho x—2. S6 tap hop con ciia tap hop
Sla:
A 4 B. 16 C.15 D.5
Trich dé HSG huyén Tan Uyén niam 2021 - 2022
Bai 3: S6 nguyén duong nho nhat khong phai 12 udc cia tich 1.2.3.4.---.96.97.98 1a
A. 78 B. 99 C. 101 D. 100
Trich dé HSG huyén Tin Uyén nam 2021 - 2022
Bai 4: Tim s6 nguyén ndé (n+3)i(n+1)

Trich dé HSG huyén Lam Thao nim 2018- 2019



Loi giai
(n+3):(n+1)
= (n+1+2)i(n+1)
=2:{(n+1) vi (n+1)i(n+1)
=>n+le{l;2-1-2}
Truong hop 1: n+1=1=n=0 (thoa mén)
Truong hop 2: n+1=2 = n=1(théa man)
Truong hop 2: n+1=-1=n=-2(théa man)
Truong hop 2: n+1=-2 = n=-3(thoa man)
Vay ne{-3,-2;0;1}thi (n+3)i(n+1)
Bai 5: Co ba chéng sach: Van, Am nhac, Toan, mdi chéng chi gé)m mot loai sach. Mdi cudn Vin day
15 mm, mdi cuébn Am nhac diy 6 mm, mdi cuén Toan day 8 mm. Ngudi ta xép cho 3 chong sach cao
bang nhau. Tinh chiéu cao nhoé nhit cta ba chong sach dé.
Trich dé HSG huyén Nghi Son ndm 2021 - 2022
Loi giai
Vi chiéu cao cta ba chong sach bang nhau nén ta goi la a(mm) (Diéu kién a>0)
Theo d¢ bai ta c6: ai15;a:6;a:8 ma a 1a s nho nhat
Suy ra a=BCNN (15,6,8) =120 (thoa man)
Vay chiéu cao nho nhét cta ba chong sach d6 1a 120 mm.
Bai 6: Tim tit ca cac cip s6 nguyén X, ysao cho Xy —2X+y+1=0
Trich dé HSG huyén Thach Théanh, ndm 2018- 2019
Loi giai
Xy —2x+y+1=0=x(y—-2)+(y-2)=-3
& (x+1)(y-2)=-3=1.(-3)=(-3).1

Tu dé suyra (X;y)e {(O; -1);(-4; 3)}

+9 . R
1 c6 gia tri 1a mot sO6 nguyén.

Bai 7: Tim s6 nguyén n dé phan s6

Trich dé HSG huyén Thach Thanh niam 2018- 2019
Loi giai

o 4n+5 4n-2+7 7
Ta co: = =N

: = +
2n-1 2n-1 2n-1

Vi neZnén dé zm-inguyén thi (2n-1)eU (7) = {+L,£7} = ne{-3,0;1 4}

+5 2 A
1 c6 gia tri 1a mot sO6 nguyén

Bai 8: Tim sd nguyén n dé phén s6

Trich dé HSG huyén Thach Thanh nam 2018-2019



Loi gidi
4n+5 4n-2+7 7

= +
2n-1 2n-1 2n-1

Ta co:

Vil neZntn dé ST nguyen thi (2n-1) U (1) = (347} = n e {-3,0;1.4]

Bai 9: Tim hai sé nguyén t& x va y sao cho: X* —2X+1=6y* —2x+2
Trich dé HSG huyén Vigt Yén ndam 2018-2019
Loi giai
Taco: X* —2X+1=6Yy> —2X+2
= x? ~1=6y* = 6y® = (x—1)(x+1):2, do 6y*:2
Mat khac x—1+x+1=2xi2=>(x—1) va (x+1) cting chan hogc cting l¢
Vay (x-1) va (x+1) cling chdn= (x-1) va (x+1) la hai s6 chin lién tiép
= (x-1)(x+1):8=6y*:8=3y* 4= y*i4 = yi2
— y =2 (y lasé nguyén té), tim dugc: x=5
Bai 10: S6 hoc sinh khdi 6 cia mot trudng chwa dén 400 ban, biét khi xép hang 10; hang 12; 15 déu
du 3 nhung néu xép hang 11 thi khong du. Tinh sb hoc sinh khdi 6 ctia truong do.
Trich dé HSG huyén Tin Uyén nim 2018-2019
Loi gidi
Goi s6 hoc sinh la a (aeZ")

Tacé: a—3e BC(10;12;15)= a—3=60k (k e N*) = a =60k +3

k 1 2 3 4 5 6 7

a 63 123 183 243 303 363 423

Ta xem vai gid tri nao cua k thi a<400va a:11
Trong cac gia tri trén, chi c6 a=363<400va a:11
Vay sb hoc sinh can tim 1a 363 hoc sinh.
Bai 11: Tim s nguyén n d& A=2n°+n—-6 chia hét cho 2n+1.
Trich dé HSG huyén Hau Léc niam 2021-2022
Léi giai
Taco A=2n’+n—-6=n(2n+1)-6
Do n(2n+1)i2n+1 VneZ,dé Ai2n+1thi 6:2n+1

Hay 2n+1eU (6)={+1;+2;+3;46}, ma 2n+1 la s6 nguyén 1é nén2n+1 1 cdc udc 1¢ clia 6, ta co

bang sau:

2n +1 -1 1 -3 3

n -1 0 -2 1

Céc gia tri cua n tim dugc déu thoa man de bai




Vay ne{-1,0,-2;1}.

Bai 12: Tim cac s6 nguyén n sao cho: n°+5n+9 1a boi ciia n+3.
HSG huyén Hoang Héa ndm 2014 -2015
Loi gidi
Tac6: n*+5n+9=n>+3n+2n+9=n.(n+3)+2n+9
Vi n(n+3) chiahétcho n+3=>2n+9 chia hét cho n+3
Vi 2n+9 chia hét cho n+3
Vi n+3 chiahét cho n+3= 2(n+3) chiahétcho n+3
2n+6 chia hét cho n+3
2n+9—(2n+6) chia hétcho 2n+3

3 chia hét cho 2n+3
2n+3eU(7)={L,-1,7,-7}

2n+3 -1 1 -7 7

n —2 (TM) -1(T™m) —5(TM™M) 2 (TM)

Vay ne{-1-2;2;-5}.
Bai 13: Tim cac s6 nguyén X,y thoa man: 2Xxy—Xx—y=2.

Trich dé HSG huyén Trigu Son ndam 2021-2022

Loi gidi
Tacod 2Xy—x—y=2.
4xy —2x—-2y=4
2x(2y-1)-2y+1=5
2x(2y-1)—-(2y-1)=5
(2y-1)(2x-1)=5
Ta c6 bang sau:
2x-1 1 5 -1 -5
2y-1 5 1 -5 -1
X 1 3 0 -2
y 3 1 -2 0

Vay cac cip sb nguyén (x;y) thoaman 1a (13), (3;1), (-2;0), (0;-2)
Bai 14: Tim tat ca cac cip s ty nhién khac khong (X, y) sao cho (2X+5)-(x+2) =3’
Trich @é HSG TP Bdc Giang nam 2021-2022
Loi giai
Vi (2x+5)(x+2)=3" ma 3 nguyén td nén ta c6 2x+5=3", x+2=3" voi a,beNva a+b=y.

Vi x 1a s6 tu nhién khac 0 nén 2x+5>X+2 nén 3* >3




Do do 3%:3
(2x+5)i(x+2)
Tacd 2x+5=2(x+2)+1;

Lap ludn suy ra 1:(x+2) vo Iy vi 1< x+2

KL: Vay khong c6 gia tri ndo cua X,y thoa man bai todn.

\ - N , A A < A M a
Bai 15: Tim céc s6 nguyén a,b biét rang: -

2 b+3
2a-7 1
14 b+3

(2a-7)(b+3) =14.
Do a,beZ nén 2a-7eU (14)

1 1

2 b+3

Trich dé HSG huyén Hoai Nhon nim 2015-2016

Léi giai

Vi 2a-7 lénén 2a-7 €{-7;-117} nén ac{0;3;4;7}.

Tur d6 tinh duge: (a,b)=(0;-5),(3;,-17);(4;11),(7;-1)

Bai 16: Tim cac cdp s6 tw nhién X, y sao cho (2x+1)(y-5)=12

(2x+1);(y—5)la cac wéc cua 12

U (12) ={1;2;3;4,6;12}

Vi 2x+11é nén
e 2x+1=1.Dod6 x=0,y=17
e 2x+1=3.Dodo x=1y=9

Bai 17: Tim tat ca cac sb nguyén n dé:

o+l R
a) Phan s6 > c6 gid tri 1a mdt sO nguyén

b) Phan s6 —21 -+
30n+2

la phén so to1 gian

n+1

2) n+2

1a s6 nguyén khi (n+1)i(n+2)
Taco: n+1=(n-2)+3,

vy (n+1)i(n—2)khi 3:(n-2)

(n—2)eU (3)={-3-113} = ne{-113;5}

Trich dé HSG huyén Luong Tai niam 2015-2016
Loi giai

Trich dé HSG huyén Luong Tai niam 2015-2016

Léi giai



b) Goi d1a U Ccua 12n+1va 30n+2(d EN*)

12n+1:d; 30n+2:d

[5(12n+1)-2(30n+2) |:d

(60n+5-60n—4)id

1:d

ma d eN*nénd=1

Vay phan sb da cho tdi gian.

2n+1

n-4

a) Véi diéu kién nao cia sé nguyén n thi P 1a mot phan sb. Tinh gia tri caa P khi n=-203.

Bai 18: Cho biéu thuc: P =

b) Viét tap hop M cac s6 nguyén n sao cho phan sé P ¢ gia tri la mot s6 nguyén.
Trich dé HSG huyén Pong Hung nim 2021-2022
Loi gidi

2n+1

Xét biéu thic P = 2 (neZ).

a)bé P laphansjthi n—4=0=n=4.

2(-203)+1 -406+1 —405 _45
—203-4 -207 -207 23

b) PeZ nén (2n+1)i(n-4)

Véi n=-203 thi P =

(2n-8+9)i(n—4)
[2(n-4)+9](n-4)
9:n—-4

n—4eU (9)={+1;£3;+9} .

Ta c0 bang sau:

n-4 1 -1 3 -3 9 -9

n 5 3 7 1 13 -5

Vay ne {5;3;7;1;13; —5} thi PeZ.
Bai 19: Tim x nguyén duong dé 2x—1 chia hét cho x—3.
Trich dé HSG TP Bic Giang néim 2021-2022
Lai gidi
Vi (2x-1):(x-3)
[2(x-3)+5]:(x—3)
ma 2(x—3)ix—3 nén 5:x—3
x-3¢eU (5) ma U (5) ={1-1,5;-5}
x—3e{}-15,-5}

x €{4;2;8,-2}




Ma X nguyén duong nén x € {4;2;8}
Viay x e{4;2;8}
Bai 20: Tim s6 tu nhién n 16n nhat biét rﬁng khi chia cac s6 6355:1705;1271cho n duoc cac s6 du
lan luot 1a 55;25 va 1111.
Trich dé HSG TP Bic Ninh néim 2021-2022
Loi giai
Vi khi chia 6355 cho n duge s6 du 1a 55 nén (6355-55):n.
Vi khi chia 1680 cho n dugc s6 du 1a 25 nén (1680—25):n.

Vi khi chia 1260 cho n dugc s6 du 1a 11 nén (1260—11):n

Suy ra n la U C(6300,1680,1260)

Ma nla sb tu nhién 16n nhitnén n=U CLN (6300,1680,1260)

Ma U CLN (6300,1680,1260) = 420 nénn=420.

Vay s6 tu nhién n can tim 1a 420.

Bai 21: Tim sb tw nhién X biét: 24:x; 36:x; 160:X va X 1a s6 16n nhét.

Trich dé HSG Huyén Péng Hung nim 2021-2022

Loi giai

Ta c6 s6 tu nhién X biét: 24:x; 36:x; 160:Xx va X 1a s 1on nhat

x =U CLN (24,36,160)

Taco: 24=22336=2%3%160=2°5

U CLN (24,36,160)=2° = 4.

Vay X=4 (thda man).
Bai 22: Tim s ty nhién anho nhit sao cho: achia cho 5 du 3, achiacho 7 du 4
Trich dé HSG huyén Thanh Chwong nam 2018-2019
Loi giai
Tacd: a=50+3,a=7p+4
Xét a+17=50+20=7p+21
a+17chiahétchoca 5 va 7
a+17 e BC(5;7)
Vi ala sb tu nhién nhé nhat nén a+17 =BCNN (5,7) =35

a=18
Bai 23: Tim s6 ty nhién nho nhat biét raing s6 d6 chia cho 9 du 5, chia cho 7 du 4 va chia cho 5 du

3
Trich dé HSG cdp trwong Bd Thuéc nim 2018-2019
Loi giai
Goi s can tim 12 a
Ta c6 achiacho 9 du 5 nén a=9k +5(k eN)
2a =9k, +1



(2a-1)i9

Taco achiacho 7 du 4 nén a=7m+4(meN)
2a=7m +1

(2a-1):7

Ta c6 achiacho 5 du 3 nén a=5t+3(teN)

2a=5t +1

(2a-1)i5

(2a-1):{9;7;5}, ma (9;7;5)=1va a la sd tw nhién nho nhat
2a—1=BCNN(9,7,5) =315.

Vay a=158
Bai 24: Tim hai s6 ty nhién biét tong ctia ching bang 84, U CLN, cta ching bang 6
Trich dé HSG cdp trwong vong 2 THCS Tan Lip nim 2018-2019
Loi gii

Goi 2 sbphaitim1a ava b (a<b)taco: (a,b)=1

{aZBa' (ab')=1(a,b,a'b’ e N¥)

b=6b"

a'+bh'=14
a' 1 3 5
b' 13 11 9
a 6 18 30
b 78 66 54

Bai 25: Tim s ty nhién nho nhat khac 0 biét rang sé d6 ¢6 15 udc duong
Trich dé chon HSG Tam Dwong nim 2016-2017
Loi giai
Vi 15=1.15=23.5nén s can tim c6 dang a** hoic b®.c*(a,b,c1a cac sé nguyén t6 va b )
Th1: S6 can tim c6 dang a™ ma sb d6 13 nho nhit nén a=2. Do d6 2** =16384
Th2: S6 can tim c6 dang b?.c*ma sb d6 nho nhatnén c=2: a=3.Dodé 3.2 =144
Do 144 <16384 nén sb can tim 1a 144

Bai 26: Tim s nguyén ndé phan so M = c6 gié tri 1a s6 nguyén

Trich dé HSG huyén Thanh Chwong nim 2018-2019
Loi giai
_2n-7_2n-10+3 _ N 3
n-5 n-5 n-5
n—5eU (3) = {+1,+3}

M

ne{2;4;6;8}

Vay n e {2;4;6;8}



Bai 27: Tim céc cdp sO nguyén (x; y)biét: 2x(3y—2)+(3y—-2)=-55
Trich dé HSG cdp trwong Ha Huy Tdp nam 2018-2019
Loi giai
2x(3y-2)+(3y-2)=-55
(3y-2)(2x+1)=-55=-5.11=5.-11
Sau khi thir cac trueong hop ta c6 (x;y) =(5;-1)
Bai 28: Cho ala mot sb nguyén c6 dang a=3b+7 (beZ).Hoi aco thé nhan nhimg gié tri ndo trong
cac gia tri sau: a=11a=2002;a=2003;a=11570;a =22789;a = 29563;a = 299537
Trich dé HSG cdp truwong Bd Thuwdc nam 2018-2019
Loi giai
S6 nguyén c¢6 dang a=3b+7(b eZ)hay alaso chia 3 du 1
Vay a c6 thé nhan nhiing gia tri 1a a=2002;a = 22789;a = 29563
Tric nghiém
Bai 29: Tép hop cdc s6 tu nhién X thoa man 6:(x—2) la:
A. {1,2;3;6}. B. {3;6}. C. {5:8}. D. {3;4;5;8}.
Trich dé HSG trwong THCS Vigt Tién (Viét Yén) nam 2021-2022
Pap an: D
Tw luan

Bai 30: Tim sd tu nhién nho nhit sao cho khi chia s6 d6 cho 3 du 1 ;chiacho 4 du 2 ;chiacho
5 du 3;chiacho 6 du 4 va chia hétcho 11 .

Trich dé HSG Trwong THCS Minh Pirc ndm 2021 - 2022
Loi giai
Goi s6 phai tim 1a X . Theo bai rata cd x+2 chia hét cho 3,4,5,6.
nén x+2 la boi chung cua 3,4,5,6
Ma BCNN(3;4;5;6) =60 nén x+2=60.n.
Do d6 x=60.n-2 (n=1,2;3...).
Mit khac x:11 nén lan luot cho n=1;2;3... Tathdy n=7 thi x=418:11
Vay s6 nho nhit phai tim [a 418 .

Bai 31: Tim cac s6 nguyén Xsao cho 4x—3ix—2 ‘ ]
Trich dé HSG cap trwong nam 2018-2019
Lai gidi
Taco: 4x—3=4x—8+5=4(x—-2)+5
Vi 4(x—-2)ix-2
Suy ra 4x—3:x—2 hay 5:x—2
Suy ra x—2e€U(5) = {1, 45}

Suy ra xe{1;,-3;3,7}



Bai 32: Tim cac s6 nguyén X,y thoa man 2xy+y—10x =11 .
Trich dé HSG huyén Binh Xuyén nam 2021-2022
Loi giai
Ta co:
2xy+y-10x =11
y(2x+1)-5(2x+1)=6

(y-5)(2x+1)=6

Vi X,y eZ nén y—5,2x+11a U(6)ma 1é nén ta co bang sau
2x+1 -1 1 -3 3
y—5 6 6 =2 2

X -1 0 -2 1
y -1 3 7

11
Vay cdp thoa man 1a (x;y) e {(-L-1),(0;11),(-23),(17)}

‘e \ ) ‘A 2 . g on+d4 o A
Bai 33. Tim so tu nhién ndé phan s6 c6 gia tri 1a mot s6 nguyén.

2n-1
Trich dé HSG Lién truong nim 2021-2022
Loi giai
Ta co: 6n+4 6n-3+7 _ans 7
2n-1 2n-1 2n-1
Vi neNnén dé E;n +inguyén thi > ! nguyeén.

Khi d6(2n-1) eU(7) = {£L+7} nén ne{-3;0;1;4}
Do ne N nén ne{0;1;4}

Bai 34.Tim sb tu nhién N dé phan s 2n hl 32 c6 gia tri 1a s6 nguyén.
n —_
Trich dé HSG captruwong niam 2018-2019

Léi giai

32 co gia tri 1a nguyén thi n+3:2n—2

Dé phan s6 2n+
2(n+3):2n-2

Suy ra (2n+6)—(2n-2):(2n-2)

Suy ra (2n—-2n)+(6+2):2n—2 suy ra 8:2n—2
Suy ra (2n—2) e {+2;+4;+8}

Sau khi thtr cac truong hop ta dugcn =5
II. Tim so théa méan diéu kién cho truwéc

Bai 1: Tim tit ca cac cip sd nguyén sao cho tong clia chiing bang tich cua chung.
Trich dé HSG huyén Lam Thao nim 2018- 2019
Loi gii

M =—aGoi hai s6 nguyén d6 la x vay
Theo bai ra ta co:

Xy =X+Yy

=>Xy-Xx-y+1=1

= (x-1)(y-1)=1

= X—1,y—1Ia cac udc cua 1

= X-1=y-1=1hodc x-1=y-1=-1



= X=Yy=2hodc x=y=0
Bai 2: Tim s6 nguyén X, biét:
a)2016 [25-(3x+2)|=3%7

x x x X X x X X 220
b) —+—+—+— —t—t—t+—+—
6 10 15 21 28 36 45 55 66 78 39

Trich dé HSG huyén Thach Thanh nim 2018- 2019
Loi giai
2)2016:[ 25— (3x+2)] =327 <> 2016:[ 25— (3x+2) | =63
& 25—(3x+2)=2016:63= 25— (3x+2) =32
S 3X+2=-T<=3X=-"9<=x=-3
LX X X X X X XX _ 220
b)— —t—F—F—F—t+—+—+—+—
6 10 15 21 28 36 45 55 66 78 39
(1 11 1 1 1 1 1 1 1 j 220
S X Sttt —+— |=—
6 10 15 21 28 36 45 55 66 78/ 39

1 1 1 1 1 1 1 1 1 1 220
ettt —t—+—+—
(12 20 30 42 56 72 90 110 132 156) 39

1 1 1 1 1 1 1 1 1 1 )_220

S| —+—+—+——+——+—+

34 45 56 6.7 7.8 89 9.10 1011 11.12 1213 39

1111 1 1)_220
S| ===t ——— |=—

3 4 45 12 13 9
& 2X. 1.1 :@:x=1l

3 13) 39

Bai 3: Tim c4c cdp s nguyén (x; y)biét: é +1= il
y_

Trich dé HSG huyén Vii Thu, nim 2018- 2019
Loi giai
1 x+5 1

Ta c6: §+1=y_1@ s =y = (x+8)(y-1)-51

& (x+5)(y-1)=5.1=15=-5.(-1) = (-1).(-5)

Thay hét tat ca cac trudng hop ta co:

(%) ={(0:2);(-4:6);(-10,0):(~6;-4)}



B. PHAN PHIEU BAI TAP
1. Uéc va boi.
Dang 1: Ching minh sw chia hét.
Bai 1: Cho M =(-a+b)—(b+c—a)+(c—a). Trong 6 b,ceZcon a la mot so nguyén am. Chimg
minh rang biéu thic M ludn duong

Trich dé HSG huyén Lam Thao, nim 2017 - 2018

Bai 2: Cho ababab1a s6 c6 sau chir sb, chimg t6 sb ababab 13 boi cta 3.

Trich dé HSG huyén Tan Uyén nam 2018 — 2019
Bai 3: Tim sd nguyén n sao cho 4n—5 chia hét cho 2n—1.

Trich dé HSG huyén Ldp Thach nim 2015-2016
Bai 4:

a) Cho ababab 1a s ¢6 séu chit s0, chung té s6 abababla boi cua 3
b) Chimngté : S =16 + 2" chia hét cho 33
Trich dé HSG huyén Tin Uyén nim 2018 - 2019
Bai 5: Chirg minh rang v&i moi s6 nguyén n ta c6 n° —n:6
Trich dé chon HSG Truc Ninh nim 2017-2018
Bai 6: Chung t6 rang a° +3a+1 khong thé chia hét cho 2 véi a 1a s nguyén.
Trich dé HSG huyén Hiép Hoa néim 2021-2022

Bai 7: Chung to 4x+3y chia hét cho 7 khi 2x+5ychia hét cho 7.

, ‘ , Trich dé HSG cap huyén nam 2018-2019
Dang 2: Tim so théa man diéeu kién chia het.

n’+4

z Hoi ¢6 bao nhiéu s6 ty nhién » trong khoang tir 1 dén 2022 sao cho
n+

Bai 1: Xét phan s6 A=

phan sb 4 chua tdi gian.
A.79 B. 89 C. 99 D. 69
Trich dé HSG huyén Tin Uyén nam 2021 - 2022
Bai 2: Goi S 1a tip hop cac gia tri nguyén ciia x dé x+3chia hét cho x—2. S6 tp hop con cia tip hop
Sla:
A.4 B. 16 C.15 D.5
Trich dé HSG huyén Tin Uyén nim 2021 - 2022
Bai 3: S6 nguyén duong nho nhat khong phai 12 udc cia tich 1.2.3.4.---.96.97.98 1a
A.78 B. 99 C.101 D. 100
Trich dé HSG huyén Tin Uyén nim 2021 - 2022
Bai 4: Tim s6 nguyén ndé (n+3)i(n+1)

Trich dé HSG huyén Lam Thao nim 2018- 2019



Bai 5: Co ba chéng sach: Van, Am nhac, Toan, mdi chéng chi gém mdt loai sach. Mdi cubén Vian day
15 mm, mdi cuébn Am nhac day 6 mm, mdi cuén Toan day 8 mm. Nguoi ta xép cho 3 chdng sach cao
bang nhau. Tinh chiéu cao nhé nhit cua ba chdng sach do.

Trich dé HSG huyén Nghi Son ndm 2021 - 2022
Bai 6: Tim tat ca cac cip sd nguyén X, ysao cho Xy —2x+y+1=0

Trich dé HSG huyén Thach Thanh, nim 2018- 2019

.- . X n 2 n L 4n+
Bai 7: Tim s0 nguyén n dé€ phan so

S i A A A
1 c6 gia tri 1a mot sO nguyén.

Trich dé HSG huyén Thach Thanh nam 2018- 2019

s \ £ R 2 . x4n+d A
Bai 8: Tim s0 nguyén n dé phan so 1 c6 gia tri 1a mot sO6 nguyén

Trich dé HSG huyén Thach Thanh nim 2018-2019
Bai 9: Tim hai s6 nguyén t6 X va y sao cho: X* —2X+1=6Yy* —2x+2
Trich dé HSG huyén Viét Yén niam 2018-2019
Bai 10: S hoc sinh khéi 6 ctia mot truong chua dén 400 ban, biét khi xép hang 10; hang 12; 15 déu
du 3 nhung néu xép hang 11 thi khong du. Tinh s6 hoc sinh khi 6 cta trudng do.
Trich dé HSG huyén Tan Uyén nam 2018-2019
Bai 11: Tim s nguyén n d&& A=2n°+n—-6 chia hét cho 2n+1.
Trich dé HSG huyén Hdu Léc nam 2021-2022
Bai 12: Tim cac s6 nguyén n sao cho: n’+5n+9 1a boi ciia n+3.
HSG huyén Hoang Héa nim 2014 -2015
Bai 13: Tim cic s6 nguyén X,y thoa man : 2xy—X—y=2.
Trich dé HSG huyén Triéu Son niam 2021-2022
Bai 14: Tim tat ca cac cdp sb tu nhién khac khong (X, y) sao cho (2X+5)-(x+2)=3"
Trich dé HSG TP Biic Giang niam 2021-2022

Bai 15: Tim cac s6 nguyén a,b biét rang: al = 1
7 2 b+3
Trich dé HSG huyén Hoai Nhon nim 2015-2016
Bai 16: Tim cac cdp s6 tw nhién X, y sao cho (2x+1)(y-5)=12
Trich dé HSG huyén Luong Tai niam 2015-2016

Bai 17: Tim tat ca cac s6 nguyén n dé:

. n+1
a) Phan s

c6 gia tri la mot sO nguyén

b) Phan s6 12n+1 1a phan sb t6i gian
30n+2

Trich dé HSG huyén Lwong Tai nidm 2015-2016

Bai 18: Cho biéu thic : P = Zn” +41.




a) Voi diéu kién nao cua sé nguyén n thi P 1a mot phan sé. Tinh gia tri caa P khi n=-203.
b) Viét tap hop M céc sé nguyén n sao cho phan sé P c6 gié tri 1a mot s nguyén.
Trich dé HSG huyén Pong Hung nim 2021-2022
Bai 19: Tim X nguyén duong dé 2x—1 chia hét cho x—3.
Trich dé HSG TP Biic Giang nim 2021-2022
Bai 20: Tim s6 tu nhién n 16n nhat biét rﬁng khi chia cac s6 6355:1705;1271cho n duoc cac s6 du
lan luot 1a 55;25 va 1111.
Trich dé HSG TP Bic Ninh nim 2021-2022
Bai 21: Tim s tw nhién X biét: 24:x; 36:x; 160:x va X la s6 16n nht.
Trich dé HSG Huyén Pong Hung nim 2021-2022
Bai 22: Tim s ty nhién anho nhit sao cho: achia cho 5 du 3, achiacho 7 du 4
Trich dé HSG huyén Thanh Chwong nim 2018-2019

Bai 23: Tim sd tu nhién nho nhat biét réng s6 d6 chia cho 9 du 5, chia cho 7 du 4 va chia cho 5 du

3
Trich dé HSG cdp trwong Bd Thwéc nim 2018-2019
Bai 24: Tim hai s6 tu nhién biét tong ctia chiing bang 84, U CLN, cia ching bang 6
Trich dé HSG cdp trwong vong 2 THCS Tin Lip nam 2018-2019
Bai 25: Tim s6 ty nhién nho nhat khac 0 biét rang s6 d6 c6 15 ude duong
Trich dé chon HSG Tam Dwong nim 2016-2017

Bai 26: Tim s nguyén ndé phan so M = c6 gié tri 1a s6 nguyén

Trich dé HSG huyén Thanh Chwong nim 2018-2019
Bai 27: Tim céc cdp sO nguyén (x; y)biét: 2x(3y —2)+(3y—2)=-55
Trich dé HSG cdp trwong Ha Huy Tdp nam 2018-2019
Bai 28: Cho ala mot s6 nguyén c6 dang a=3b+7(b e Z).Hoi acé thé nhan nhitng gia tri nao trong
cac gia tri sau: a=11;a=2002;a=2003;a=11570;a = 22789;a = 29563;a = 299537
Trich dé HSG cdp truong Bd Thuwdc nim 2018-2019
Tric nghiém
Bai 29: Tap hop céc s6 tw nhién x théa man 6:(x—2) la:
A. {1,2;3;6}. B. {3;6}. C. {5:8}. D. {3;4;5;8}.
Trich dé HSG trwong THCS Vigt Tién (Viét Yén) nam 2021-2022
Tw luan

Bai 30: Tim sd tu nhién nho nhat sao cho khi chia s6 d6 cho 3 du 1 ;chiacho 4 du 2 ; chia cho
5 du 3;chiacho 6du 4 va chia hét cho 11 .

Trich dé HSG Trwong THCS Minh Pirc nim 2021 - 2022

Bai 31: Tim cac s6 nguyén Xsao cho 4x—3:x—2
Trich dé HSG cdp truwong nam 2018-2019
Bai 32: Tim cac s6 nguyén X,y thoa man 2xy+y—10x =11 .
Trich dé HSG huyén Binh Xuyén nim 2021-2022



‘. \ I . 2. sbn+d o A
Bai 33. Tim s0 tu nhién Ndé phan so co gia tri la mot sO6 nguyén.

2n-1
Trich dé HSG Lién trwong nim 2021-2022
Bai 34.Tim sb tu nhién n dé phan sd 2” al 32 c6 gia tri 1a s6 nguyén.
n —

, ‘ Trich dé HSG captruwong nam 2018-2019
II. Tim so théa mén diéu ki¢n cho truéc
Bai 1: Tim tat ca cac cdp sO nguyén sao cho tong ctia chung bang tich ctia chung.

Trich dé HSG huyén Lam Thao nim 2018- 2019

Bai 2: Tim s6 nguyén X, biét:

2)2016:[ 25— (3x+2)] =37
X X X X X X X X x x 220
P)—+—+—+—+—+—F+—+—+—+—=—
6 10 15 21 28 36 45 55 66 78 39
Trich dé HSG huyén Thach Thanh nim 2018- 2019
N N 4 - A A Y4 X 1
Bai 3: Tim cic cdp so nguyén (X; y)biét: c +1= ]
y_

Trich dé HSG huyén Vii Thu, nim 2018- 2019



C.SUU TAM CAC BAI TUONG TU
Bai 1: Chimg minh rang v&i moi s6 nguyén duong n thi 3™2 —2™2 43" —2" chia hét cho 10.
Loi giai
Tacd: 3" —2"2 43" 2" = (3" +3") - (2"* +2") =3"(3* +1) -2"(2* +1)
=3"10-2"5=3"10-2""10=10.(3" —2"") chia hét cho 10.
Vay v6i moi s6 nguyén duong n thi 32 —2"2 43" —2" chia hét cho 10.
Bai 2: Tim s6 tu nhién n théa min (2n+7):n+1
Loi giai
Tacd (2n+7):in+1<2n+7-2(n+1):n+1
< (2n+7)-(2n+2)in+1<2n+7-2n-2:n+1<5:n+1
=n+le{£l;+5} =>ne{-6;-2;0;4}
Vi neNnén ne{0;4}
Vay v6i ne{0;4} thi (2n+7)in+1
Bai 3: Tim s nguyén n dé A=2n?+n—6 chia hét cho 2n+1
Loi giai
Taco: A=2n*+n—-6=n(2n+1)-6
Vi A chia hét cho 2n+1 nén n(2n+1)—6:2n+1 ma n(2n+1):2n+1 nén
6:2n+1=2n+1eU(6)={+1;+2;£3+6}.

Do 2n+1 lasd 1énén 2n+1eU(6)={+1L;+3}. Ta c6 bang sau:

2n+1 1 -1 3 -3
2n 0 -2 2 -4
n 0 -1 1 -2

Vay ne{-2,-1,0;1}

Bai 4: Tim céc cip s6 nguyén X,y thoa man: 3xy+2x—5y =6
Loi giai

3xy+2x—-5y=6=x(3y+2)-5y =6=3x(3y+2)-15y =18

= 3x(3y +2)-15y -10=18-10= 3x(3y +2)-5(3y +2)=8

= (3x-5)(3y+2)=8

=3y+2eU(8)={%1+2;;+4;+8}

Ma 3y +2 la s6 chia cho 3 du2 =3y +2e{-1,2;-4;8}.

Ta c6 bang sau:



3y+2 -4 -1 2
3x-5 -2 -8 4
y -2 -1 0
X 1 -1 3

Vay (xy)e{(L-2),(-1-1),(3,0),(2:2)}

Bai 5: Tim céc sb nguyén duong X, y thoa man 2x+3y =14
Loi giai

Xét 2x+5y =14 (1)

Taco: 14:2;2x:2=5y:2=y:2

S5y<ld=y<14:5=y<2

ma y channén y=2 thay vao (1) = x=2

Viy x=2y=2

Bai 6: Tim céc s6 nguyén X, y sao cho: (x+1)(xy—1)=3

Loi gidi

Vi (x+1)(xy-1)=3,xeZ,yeZ

= X+1leZ,xy-1eZ

Do do, (x+1),(xy—1) e {+1;+3}

Ta co:

X+1 1 -1 -3
xy -1 3 -3 -3
X 0 -2 -4
y Ktm 1 0

Vay céc cap (X, y)thoa man 1a: (-2;1);(2;1);(—4;0)

Bai 7:Tim neZbiét: (3n+8)i(n+1)

Loi gidi:

Taco: 3n+8=3n+3+5=3(n+1)+5

Suy ra: (3n+8):(n+1)khi (n+1) eU (5) = {+1;45}.

Vay ne{-6;-2;0;4} .

Bai 8: Tim sd nguyén n dé (n®+3n+6)i(n+3)
Loi giai:

Taco N +3n+6=n(n+3)+6

Vi n(n+3)i(n+3), nén dé (n*+3n+6):(n+3) thi 6:(n+3)

Ma neZ nén (n+3) la udc cia 6




= (n+3) e {+3;+6} = ne{0;,-6;3;,-9}

Vay ne{0;-6;3;-9} thi (n2+3n+6)5(n+3)

1 A
c6 gia tri 1a mdt s6 nguyén

Bai 9: Tim tat ca cac sO nguyén n dé phan so

Loi gidi:

Ta c6 n+l 1a mot s6 nguyén khi (n+1)i(n—2)

n-2
Taco n+1=(n-2)+3, dod6 (n+1)i(n—2) khi 3:(n—2)
= (n-2) la uéc cua 3
:>(n—2)e{—3;—1;1;3}:>ne{—1;1;3;5}

n+1

Vay ne{-1,1;3;5} thi c6 gia tri 1a mot sd nguyén.

Bai 10: Cho A=999993"* —555557"*" | Chirmg minh rang A chia hét cho 5
Trich dé HSG huyén Mwong Ang, nam 2014- 2015
Loi giai
Pé ching minh A:5ta xét chir s tan ciing ctia A bang viéc xét chir s6 tan cing cua timg sd hang.
Taco: 3% =(3*)" .3 =81*.27 nén 3* ¢4 tan cing 12 7

499

7T =(7') .7 =2401.7 = 7" tan cing 1a 7
Vay A c6 tan cing la 0 nén A:5
Bai 11: Tim s6 nguyén n dé n?+3in—1
Trich dé HSG huyén Xudn Trwong, nam 2013- 2014
Léi giai
Taco N’ +3=n(n-1)+n+3 ( Thém bt n dé lam xudt hién tich n—1)=n(n-1)+(n-1)+1+3 (
Thém bét 1 dé lam xudt hién n—1)
=(n-1)(n+1)+4:in-1
Vi (n-1)(n+1)in—1nénsuyra 4:n—1
n-le U(4)={-4-212;4)
= ne{-3,-10;2;3;5}
Vay ne{-3,-10;2;3;5} thi n®+3:n-1

3n-5
n+4

Bai 12: Cho A= ,tim neZ dé A co gia tri nguyén.

Trich dé HSG huyén Tinh Gia nam 2018 - 2019
Loi giai

Taco



A:3n—5 :3+—_17
n+4 n+4

A co gia tri nguyén khi va chi khi (n+4)e U(-17) = {£1;,£17} .

Ta c6 bang sau:

n+4 =17 -1 1 17

n 21 -5 -3 13

Vay ne{-21,-5-3;13} thi A co6 gia tri nguyén.

Bai 13: Tim cac s6 nguyén n sao cho N +5n+9 1a boi cia n+3.
Trich dé HSG huyén Hung Ha (Thdi Binh) niam 2018 - 2019

Loi giai
Taco n*+5n+9=n(n+3)+2n+1=n(n+3)+2(n+3)-5=(n+3).(n+2)-5:n+3
Vi (n+3).(n+2):n+3nén 5: n+3
Suyra n+3e U(5)={-5-115}
hay ne{-8;,-4;-2;2}
Véay ne{-8,-4;-2;2}.
Bai 14: Tim x, y nguyén biét E—l=i+1.

y X Xy

Loi gidi

w 21284
y X Xy

2X—Yy 8+Xxy
X.y X.y
2X—y=8+xy
Xy —2Xx+y=-8
x(y-2)+y-2=-10
(y-2).(x+1)=-10.

Ta c6 bang sau:

Suy ra

Xx+1 | =10 | -5 —2 -1 1 2 5 10

Vay céc cdp s (X;y) nguyén thoa man la (-11,3),(-6;4),(-3;7),(-2;12),(0;-8),(1,-3),(4;0),(%1)
Bai 15: Tim sb nguyén x, y biét 6x* +5y* =74 .

Loi giai
T 6x*+5y° =74

74
Suy ra 6x* <74 do do X’ SE ma xeZ nén x°e{0;1;4;9}.

THI: x*=0 suyra 5y° =74 (loai)



TH2: x* =1 suy ra 6+5y® =74 hay 5y° =68 (loai)
TH3: x> =4 suyra 6.4+5y% =74 nén 5y? =50 hay y* =10 (loai)
TH4: x* =9 (x=13)suyra 6.9+5y> =74 nén 5y* =20 hayy’ =4 suyra y =12,
Vay céc cdp 0 (X;y) nguyén thod man 1a (-3;-2),(-3;2),(3;,-2),(3;2).
Bai 16: Tim cac s6 nguyén x, y théa min 2x* +3y? =77.
Loi giai
Tu 2x* +3y* =77

Suyra 0<3y* <77 dodd 0<y® <25 ma yeZ va y* la sb chinh phuong nén y* e {1,9;25} .

THI1: y* =1 suyra 2x*+3=77 nén 2x* =74 hay x* =37 (loai).

TH2: y?=9 (y=43) suyra 2x’+3.9=77 nén 2x’ =50 hay x* =25 suyra x=15.
TH3: y? =25 (y=45) suyra 2x’+3.25=77 nén 2x* =2 hay x*=1 suyra X==+1.
Vay céc cdp sO (X;y) nguyén thod man la
(-5;-3).(-5;3).(5;-3).(5;3),(-L—-5).(-15),(-5).(15)..

Bai 17: Tim cac gia tri x, y nguyén thoa man:

a) x(y+2)=-8 b) x(y-3)=-12 c) (x+1)y=3
Loi gidi
a) Vi x, y lacac sé nguyén nén x,(y+2) ciing la cac sb nguyén

Ma x(y+2)=-8.Nén x,(y+2)e U (-8)={12;4,8,-1,-2;-4;-8}
Ta c6 bang sau:
X 1 2 4 8 -1 | 2| 4| -8

y+2 | 8| 4 | 2| -1 | 8 4 2 1

y -10 | 6 —4 -3 6 2 0 -1

Vay céc cdp sO (X;y) nguyén thod man la
(1-10),(2;-6),(4,-4),(8;-3),(-16),(-2;2),(-4,0),(-8-1).

b) Vi x, y lacac sé nguyén nén x,(y—3) ciing la cac sb nguyén

Ma x(y—-3)=-12 nén x,(y—-3)e U(-12)={12;3;4;6;12;-1;,-2;-3;,—4,-6;,-12}

Ta c6 bang sau:

X 1 2 3 4 6 2| 4] 2] 3|4 -6/]|-12
y-3 | 12| 6| 4| 3| 2| 1| 12 6 4 3 2 1
y 9| 3] 1] o0 1 2 15 9 7 6 5 4

Vay céc cdp s (X;y) nguyén thoa man la

(-9).(2,-3).(3;-1),(4;0),(6;1),(12;2),(-115),(-2;9),(-3;7),(—4;6),(-6;5),(-12;4).

Vi x, y lacac sé nguyén nén (x+1),y ciing la cac sb nguyén
Ma (x+1)y=3nén (x+1),ye U (3)={13,-1-3}.

Ta c6 bang sau:




X+1 1 3 -1 -3

Vay céc cdp s6 (x;y) nguyén thod man la (0;3),(2;1),(-2;-3),(~4;-1).
Bai 18: Tim cac gia tri x, y nguyén thoa man (x+1)(y-3)=3
Loi giai
Vi x, y 1a céc sd nguyén nén (x+1),(y—3) ciing la cac sb nguyénMa (x+1)(y—3)=3 nén
(x+1),(y—3)e U (3)={1;3-1-3}. Taco bang sau:

X+1 1 3 -1 -3
X 0 2 —2 —4

y-3 3 1 -3 -1
y 6 4 0 2

Vay cac cip s6 nguyén (x;y) can tim 1a (0;6),(2;4),(-2;0),(-4:2).
Bai 19: Tim céc gia tri X, y nguyén thoa man (2x+1)(y—-5)=12
Lo gii
Vi x, y la cac sd nguyén nén (2x+1),(y—5) ciing 1 céc s6 nguyén.
Ma (2x+1)(y—-5)=12 nén (2x+1),(y-5)e U (12)={1;2;3;4;6;12;-1,-2; -3, -4;-6;-12}

Vi 2x+1 1a s6 1é nén ta c6 bang sau:

2x+1 1 3 -1 -3
X 0 1 -1 —2
y—> 12 4 -12 —4
y 17 9 —7 1

Vay céc cdp sd nguyén (x;y) can tim 1a (0;17),(59),(-L-7),(-2;1).

Bai 20: Tim X, y nguyén théa min: (x—3)=y(x+2) v6i x=-2.
Loi gidi

Vi (x=3)=y(x+2) (1)

nén X—3: x+2

Suyra Xx+2-5: x+2

Ma X+2 : X+2 voi moi X nguyén, X#—2.

Nén 5: x+2 suyra x+2e U(5)={1,5-1-5}.

suy ra X € {-1;3;-3,—7}.

Véi x=-1 thay vao (1) tadugc —4=Yy.1suyra y=—4.

Véi x =3 thay vao (1) tadugc 0=Yy.5 suyra y=0.

V6i x =-3 thay vao (1) ta dugc —6=y.(-1) suyra y=6.

V6i x=—7 thay vao (1) ta dugc —10=y.(-5) suyra y=2.



Vay céc cdp sO nguyén (x;y) can tim 1a (-1,-4),(3;0),(-3;-6),(~7;2).

Bai 21: Tim cac s6 nguyén x, biét:

a) 3x+2:x-1 b) 2x-5:x-1
Loi giai

a) 3x+2:x-1

Suy ra 3x—3+5: x-1

hay 3(x-1)+5 i x-1

Vi 3(x—1)ix—1 voi moi x=1

nén 5: x—1suyra x—1e U(5)={15-1-5}.

suy ra X € {2;6;0;-4}.

b) 2x-5:x-1

Suy ra 2x—2-3:x-1

hay 2(x-1)-3ix—1

Vi x=1:X-1 v6imoi x =1

nén 3:x—1suyra x-1e U(3)={13;,-1-3}.

suy ra X € {2;4;0;-2}.

c) 2x+3:x+1

Suy ra 2X+2+1:x+1

hay 2(x+1)+1ix+1

Vi 2(x+1)ix+1 véimoi x=—1.

nén 1:x+1suyra x+1le U(1)={-1;1}.

suy ra X € {0;-2}.

Bai 22: Tim céc s nguyén x, biét

a) 2x+5:2x-1 b) 4x-5:2x-1

Loi giai

a) 2x+5:2x-1 = 2x-1+6:2x-1

Vi 2x—1:2x—1 v&i moi X nguyén

Nén 6:2x—1= 2x-1eU (6)={1,2;3,6;-1;,-2;-3,-6}

= 2x €{2;3,4;7;0,-1,-2;-5}

= Xe 1;§;2;Z;0;_—1;—1;_—5 .

2 2 2 2

Vi xeZ nén xe{1;2;0;,-1}.

b) 4x-5:2x-1

= 4x-2-3:2-1

= 2(2x-1)-3i2x-1

Vi 2(2x-1)i2x—1 véimoi x nguyén

Nén 3:2x-1=2x-1eU (3)={13,-1-3}

= 2x €{2;4;0;,-2}

= xe{1;2;0;-1}.

Vay xe{1;2;0;,-1}.

C) 2x+3:x+1

c) 10—2x:x-2



Bai 23: Tim cac s6 nguyén x, biét 10— 2x:x—2
Loi gidi
Ta cé: 10—2x:x—2
=2x-10:x-2
= 2X—4-6:x-2
= 2(x—-2)—6:x—2
Vi 2(x—2)ix—2 v6imoi x nguyén khac 2.
Nén 6:x—2=x-2eU(6)={12;3,6,-1,-2;-3,-6}
= xe{3;4;5;8,1,0;-1;,-4}
Vay x €{3;4;5;8,1,0;-1;,-4} .

c6 gia tri 1a sO nguyén.

. ) . ; n+1
Bai 24: Tim s0 nguyén n véi n=2 d€ phanso A=

Loi giai
Dé phan sb A c6 gié tri 1a mot s6 nguyén thi n+1in—2
—n-2+3:n-2
Vi n—2:n—2 v&i moi s6 nguyén n khac 2.
Nén 3:in-2=n-2eU(3)={1;3,-1-3}
=ne{351%-1}.

) 1 A A 7 A A A n+ 2 J .7 < 1N A A
Bai 25: Tim s0 nguyén n véi n=1 d€ phanso A= co gia tri 1a s6 nguyén.

Loi giai
Pé phan sd A co gid tri 1a mot s6 nguyén thi n+2:n—1=n-1+3:n-1
Vi n—1:n—1 v&i moi sé nguyén n khéc 1
Nén 3in-1=n-1eU(3)={1;,3,-1-3}
=ne{2;4,0;-2}.
Bai 26: Tim X,y nguyén théa man xy —3x=-19.
Loi giai
Xy —3x=-19
= x(y—-3)=-19.
Vi X,y 1a cdc s6 nguyén nén x,(y-3) ciing la cac s6 nguyén
Nén x,(y—-3) eU(-19)={1;,19;,-1,-19}

Ta c6 bang sau:

X 1 19 -1 -19
y—-3 -19 -1 19 1
y -16 2 22 4

Vay céc cdp sé nguyén (x;y) can tim 1a (1-16),(19;2),(-122),(-19;4).
Bai 27: Tim X,y nguyén thda man 2X+xy—y=9.
Loi giai
Taco 2X+xy—y=9
= x(y+2)-y-2+2=9



= x(y+2)-(y+2)=7

=(y+2)(x-1)=7.

Vila X,y cdc sé nguyén nén (x—1), (y+2) ciing la cac s6 nguyén.
Nén (x-1),(y+2)eU(7)={,7;,-1,-7}.

Ta c6 bang sau:

x-1 1 7 -1 -7
X 2 8 0 —6
y+2 7 1 —7 -1
y 5 -1 -9 -3

Vay céc cdp sd nguyén (x;y) can tim 1a (2;5),(8;-1),(0;-9),(-6;-3).

Bai 28: Tim X,y nguyén théa méan (x+6)=y(x—1) véi x=1.
Loi giai

Vi y(x—1)=x+6 (1)

Nén X+6:x—1=x-1+7:x-1

Ma x—1:x—1 vGi moi x nguyén khac 1.

Nén 7:x-1=x-1eU(7)={L7,-1-7}

=>x €{2;8,0;-6}.

V6i x =2 thay vao (1) tadugc y.1=8=y=8

V6i x =8 thay vao (1) tadugc y.7=14=y=2

V6i x=0 thay vao (1) tadugc y.(-1)=6 = y=-6

V6i x=—6 thay vao (1) tadugc y.(—7)=0=y=0.

Bai 29: Tim s tu nhién nho nhat khi chia né cho 6,7,9 dugc cac s6 du lan lugt 14 2,3,5.
Loi giai

Goi so trnhién can tim la a voi aeN.

Vi a chia 6 du 2 nén a—2 chiahét cho 6.

Vi a chia 7 du 3 nén a—3 chia hét cho 7.

Vi a chia 9 du 5 nén a—5 chia hét cho 9.

a-2:6 a—-2+6:6 a+4:6
Taco 1a—3:7 =><a-3+7:7=>Ja+4:7
a-5:9 a-5+9:9 a+4:9

= a+4eBC(6;7,9) = B(126) = {0;126;252;.....}

= ac{122;248;....}. Vi a 1a s6 tw nhién nho nhat nén a =122.

Vay sb tu nhién nho nhét can tim 1a 122.

Bai 30: Tim s0 ty nhién c6 ba chit so bi€t rang néu bdt s6 do di 8 thi dugce so chia hét cho 7, néu bdt

56 d6 di 9 thi dugc s6 chia hét cho 8, néu b6t s6 do di 10 thi dugce s chia hét cho 9.
Loi giai

Goi sO ty nhién can tim la a voi aeN.

Vi a bétdi 8 thi chia hét cho 7 nén a—8 chia hét cho 7.

Vi a b6tdi 9 thi chia hét cho 8 nén a—9 chia hét cho 8.

Vi a b6t di 10 thi chia hét cho 9 nén a—10 chia hét cho 9.



a-8:7 a-8+7:7 a-1:7
Taco<a-9:8 =<a-9+8:8 =<a-1:8
a-10:9 a-10+9:9 a-1:9
=a-1eBC (7;8;9) = B(504) = {0;504;1008; ..... }
= ae{1;,505;1009;....} . Vi a la s6 tu nhién c6 ba chir s nén a =505.
Vay s6 tu nhién can tim 13 505.
Bai 31: Tim sd ty nhién nho nhét khi chia cho 11,17,29 thi c6 du lan luot 13 6,12, 24 .
Loi giai
Goi1 sO ty nhién can tim 14 a.
Vi a chia cho 11 du 6 nén a—6 chia hét cho 11.
Vi a chia cho 17 du 12 nén a—12 chia hét cho 17.
Vi a chia cho 29 du 24 nén a—24 chia hét cho 29.
a-6:11 a-6+11:11 a+5:11
Taco Ja-12:17 =< a-12+17:17 ={a+5:17
a—24:29 a—-24+29:29 a+5:29

= a+5e BC(1117;29) = B(5423) = {0;5423,108486;.....}
= a<{5418;1084%;.....} . Vi anho nhit nén a=5418.

Vay s6 tu nhién nho nhét can tim 1a 5418.

Bai 32: Tim sb ty nhién n 16n nht c6 ba chir sd, sao cho n chia 8;31 dugc du lan luot 1a 7;28.
Loi giai

Vi n chiacho 8 du 7 nén n—7 chia hét cho 8

Va n chiacho 31 du 28 nén n—28 chia hét cho 31

n-7:8 n-7+72:8 n+65:8
Ta co ) = L= .
{n—28:31 {n—28+93:31 {n+65:31

= n+65 e BC(8;31) = B(248) = {0; 248,496, 744;992;.....
= n e{183;431,679;927;.....} .

Vi n 14 s tu nhién 16n nhat co ba chit s6 nén n=927.

Bai 33: Cho phan so: A:n—_i (neZin=-1)
n-+

a) Tim n dé A co gia tri nguyén
b) Tim n d& A 1a phan s6 téi gian

Loi giai:
n-5 n+1—6:1 6

n+1 n+1 n+1

Anhén gia tri nguyén n+1le U(6)={%1+2;£3;+6}.

n+1 1 -1 2 —2 3 -3 6 —6

n 0 -2 1 -3 2 —4 5 -7

b) A tbigian (n+1,n-5)=1
(n+1,6)=1

— n+1 khong chia hét cho 2 va n+1 khong chia hét cho 3.



Bai 34:
a) Tim hai s6 tu nhién ava b biét BCNN (a,b) =180 ; UCLN (a,b) =12

b) Tim neZ dé phansé A= c6 gia tri nguyén.

2n+3
Loi giai:
a) Ta c6 ab=180.12 =2160
Gia st a<b. Vi UCLN (a,b) =12nén a=12m,b=12n véi (m,n)=1va m<n

Suy ra 12m.12n = 2160 = mn =15. Ta c6 bang sau:

m n a b
1 15 12 180
3 5 36 60

Viy ta co hai cap (a;b) 1a (12;180),(36;60).

- 2(2n+3
by A= dn-1_ (2n+3) 7, 7
2n+3 2n+3 2n+3 2n+3

A co gia tri nguyén < 2n+3eU(7)={+L+7}.

Ta c6 bang sau

2n+3 1 -1 7 -7

Vay ne{-1,-2;2;-5}

Bai 35: Cho A= 12n+1. Tim gi tri ciia n dé:

2n+3
a) A 1a mot phan sb b) A 1a mot s6 nguyén

Loi giai:
. neZz
a) A=22Mt L ohan sé khi 12n+1€ 7,20 +3€7Z,2n+320 < | <
2n+3 n+-15

b) A:12n+l_6 17

2n+3  2n+3

Ala sd nguyén khi 2n+3eU(17) & 2n+3e {+L+17} < ne{-10,-2,-17}
Bai 36:

a) Tim gia tri n 1a s6 ty nhién d&& n+7 chia hét cho n+2

b) Tim x 14 s chia trong phép chia 235 cho x dugc s6 du 14 14

Lo giai:

a)(x+7)i(x+2) = 5i(x+2) = (x+2)eU(5) ={+L+5}



= xe{-3,-1,-7;3}.
b)235: xdur 14 = 235-14ix(x >14) = 221:x(x > 14) = x € {17; 221}
Bai 37: Tim neZbiét: (3n+8)i(n+1)
Loi giai:
Tac6: 3n+8=3n+3+5=3(n+1)+5
Suy ra: (3n+8):(n+1)khi (n+1)eU(5) ={+1;+5}
Tim duoc: ne{-6;-2;0;4}
Bai 38:
a) Cho abc —deg:7. Chirng minh abcdeg:7
b) Tim sé nguyén n sao cho n®+1:n+1
Loi giai:
a) Ta co: m =1000.abc + E
:(1001—1)%+@=1001ﬁ—ﬁ+@:1001a_bc—(ﬁ—@)
Vi 1001abc = 7.143abc = 7.143.abc:7 (1)

abc-degi7(gt)  (2)

Tu (1) va (2) suy ra abcdeg:7
b) Ta co:
n*+2=n(n+1)+[-(n+1)]+3
Vin(n+1l)in+1lva —(n+1)in+1
Dé n®+2in+1thi 3in+1=n+1eU(3) ={+L+3} = ne{-2,0;-4,2}.
Bai 39:
a) Cho A=3+3*+3*+3"+....+3%. Ching minh A chia hét cho 11 val3.
b) Tim tat ca cac cap ) nguyén X,y sao cho xy—2x+y+1=0.
Loi giai:
a) A ¢6 90 s6 hang ma 90:5nén A=3+3%+3*+3" +.....+3%
A=(3+3+3+3' +3)+(3°+3+3 +3+3°)+...+ (3% +37 +3% +3% +37)
=3.(1+3+3°+3°+3*)+3°(1+3+3+3°+3" ) +....+3%.(1+3+ 37 +3°+3*)
=121.(3+3° +...+3%)11= A1l
A c6 90 sb hang ma 90:3nén:
A=(3+3"+3)+(3"+3°+3°)+....+ (3% +3% +3%)

:3.(1+3+32)+34.(1+3+32)+ ..... +388.(1+3+32)



=13.(3+3"+....+3")113= A3
b)xy—2x+y+1=0=x(y-2)+(y-2)=-3
& (x+1)(y-2)=-3=1,(-8)=(-3).1

Tir d6 suy ra (x;y) €{(0;-1);(-4:3)}

Bai 40: Tim tat ca cac s6 nguyén ndé:

. 12n+1

Phan so 1a phan sb t6i gian
30n+2

Lai giai:
Goi d1a UC cta 12n+1va 30n+2(d e N*)=12n+1:d,30n+2:d
[5(12n+1)-2(30n+2) J:d <> (60n+5-60n—4):d < 1id
madeN*=d=1
Vay phan s da cho tdi gian

Bai 41: Tim s6 nguyén ndé phansé6 M = c6 gia tri 1a s6 nguyén

Loi giai:

-7 _mA0%3 5, 3 cz—n-5cU@)={+1:3)
n-5 n-5 n-5

Suy ra n e {2;4;6;8}

aM =

+3 L, ey .1 A n
5 co gid tri 1a sO nguyén

Bai 42: Tim s6 tu nhién n dé phan s6
Loi giai:

3 ¢ gia tri 1a nguyén thi n+3:2n-2

Dé phan s
2(n+3):2n-2
(2n+6)—(2n-2)i(2n-2)
(2n—-2n)+(6+2):2n-2=28:2n-2
Suy ra (2n—2) e {+2;+4;+8}

Sau khi thtr cac truong hop ta duge n=5.

Bai 43: Cho A= Sn _45 ,tim neZdé Aco gia tri nguyén.
n+
Loi giai:
Taco A=n=>_3, 717
n+4 n+4

DEAEZ Thi (n+4)eU(-17) = {+1;+17} .
Lap bang va xét cac gia tri ta cé ne{-5;—-3;21;13} thi A nguyén.



3n+2

Léi giai

Bai 33. Tim cac gia trj nguyén cua n dé phan s A= c6 gia tri 1a s6 nguyén

3n+2 3n-3+5 5
= =3+

Taco: A= =
n-1 n-1 n-1

Dé A ¢ gia tri nguyén nileZ suy ra (n—1) eU(5) ={+1 45} suy ra ne{2;0;6;-4}

2n+1

Bai 45. Tim s6 tu nhién ndé phan sé
n+2

la phan sb rat gon dugc

Loi giai
Goi d 1a UCLN(2n+1,n+2)(d e N*)
Taco: 2n+1id,n+2id suy ra [(2n+4)—(2n+1)]id suy ra 3id

Vi d e N*nén d e{1;3}. D¢ phan s6 2n+21
n+

rat gon duoc thi d =3

Suy ra n+2=3k suy ra n=3k—2(k e N*)

Vay v6i n=3k—2 (k e N*)thi phan so 2nn +21
+

1a phan sé rut gon dugc
Bai 46: Tim neZ biét: (3n+8)i(n+1)
Loi giai
Taco: 3n+8=3n+3+5=3(n+1)+5
Suy ra: (3n+8):(n+1)khi (n+1) eU (5) = {+1;45}.
Vay ne{-6;-2;0;4} .
Bai 47: Tim s nguyén n dé 5+n*—2n chia hét cho n—2
Loi giai
Tacé 5+n°-2n=5+n(n-2)
Vi n(n-2)i(n-2), nén dé (5+n”-2n)(n-2) thi 5i(n-2)
Suy ra (n—2) phaila wéc cia 5 suy ra (n—2)e{-5-115} suy ra: ne{-3,-1,3;7}
Vay ne{-3;-13,;7} thi 5+n°—2n chia hét cho n—2
Bai 48: Cho A=3+3?+3*+3*+....+3%. Chitng minh A chia hétcho 11 va 13.
Loi giai:
A c6 90 sbhangma 90:5nén A=3+37+3*+3*+....+3%
A=(3+32 +3°+3 +35)+(36 +3"+3 43 +31°)+ ..... +(386 +3% 43% 4 3% +39°)
=3.(1+3+3 +3°+3")+3%(1+3+3°+3 +3% )+ ...+ 3%, (1+3+3 +3°+3")
=121.(3+3° +....+3®)11suy ra Ai1l
A c6 90 s6 hang ma 90:3nén:
A:(3+32+33)+(34+35+36)+ ..... +(388+389+39°)

:3.(1+3+32)+34.(1+3+32)+ ..... +388.(1+3+32)



=13.(3+3" +....+3%):13 suy ra: Ai13

Bai 49. Tim tat ca cAc cap s6 nguyén x,y sao cho xy —2x+y+1=0.
Loi giai:

Xy —2x+y+1=0suy ra: x(y—2)+(y—2)=-3

suy ra: (x+1)(y-2)=-3=1.(-3)=(-3).1

Tirdo suy ra (x;y) e{(0;-1);(-4:3)}

Bai 50: Tim céc sé nguyén a,bbiétring: 2~ 2= 1
7 2 b+3
Loi giai:
a 1 1 2a-7 1
——==———suyra =——suyra (2a-7)(b+3)=14
7 2 b+3 Y 14 b+3 Y ( )( )

Do a,beZnén 2a-7eU(14)

Vi 2a-71énén 2a—7 e{+1;+7} suyra ae{0;3;4;7}
Vay (a;b)={(0;-5):(3;-17);(4:11):(7;-1)}

Tai li¢u dugc chia sé boi Website VnTeach.Com
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CHU PE 4: SO NGUYEN
A. PHAN NOI DUNG
I. U6c va bdi.
Dang 1: Chitng minh sw chia hét.

.- . , A n ) 2 n z 2n+5
Bai 1: Tim céc gié tri nguyén ncua dé phansd B =

c6 gié tri 1a s6 nguyén.
n+3

Trich @é KS HSG huyén nam 2021 — 2022
Lot giai
2 3)-1
Ta c6: 2n+5  2(n+3) _> 1

n+3  n+3 n+3
Pé B c¢6 gia tri nguyén thi N nguyeén
n+3
1:(n+3)

n-+3 thudc udc nguyén cua 1
n+3e{-L1}
ne{-4;,-2}.
Vay ne{-4;-2}
Bai 2: Tim s nguyén n dé A=2n”+n—6chia hét cho 2n+1 ‘
Trich dé HSG Truwong Nghia Pong huyén Tan Ki nam 2021-2022.

Loi giai

Tacd A=2n°+n—6=n.(2n+1) -6

Vi A chia hétcho 2n+1nén 6:2n+1

2n+1eU (6) ={+1,+2;+3;+6}

Do 2n+1 14 s6 1¢ nén ta c6 bang sau

2n+1 1 -1 3 -3

2n 0 -2 2 —4
n 0 -1 1 -2

Vay v6i n €{-2;-10;1} thi A chia hétcho 2n+1.
Bai 3: Ching minh rang trong hai s6: 5" +2023 va 5" +2024 , luén c6 mot s6 chia hét cho 3 voi moi
sb tu nhién n.
Trich dé HSG huyén Yén My nam 2021 — 2022
Loi gidi
Vi 5/3,nén 5"/3 do d6 5" nhan duoc mét trong hai dang sau:
5"=3k+1 hodc 5"=3k+2(keZ)

Néu 5" =3k +1 thi 5" +2024 =3k +2025:3

Néu 5" =3k +2 thi 5" +2023 =3k +2025:3.

Bai 4: Mot s6 tu nhién chia hét cho 2, chia cho 3 du 1, chia cho 337 du 335 . Hoi sd tu nhién do
chia cho 2022 du bao nhiéu?

Trich dé HSG huyén Qué Vé nam 2021-2022
Loi giai
Goi s tyr nhién phai tim Ia a(aeN").

Vi a chia cho 3 du 1, chia cho 337 du 335=a+2 chia hét cho ca 3 va 337



= a+2 l1a bdi chung 16n hon 0 cia 3 va 337

Do (3;337) =1= BCNN(3;337) =3-337 =1011

= BC(3;337) = B(1011) ={0;1011; 2022; 3033; 4044, 5055; 6066;.. . .}
= a+2 e{1011; 2022; 3033; 4044, 5055; 6066;..}

Ma a chia hét cho 2= a+2 chin = a+2 €{2022;4044;6066;..}
= a+2 chia hét cho 2022. Vay a chia cho 2022 du 2020 .

Bai 5: CMR : 2x+Yy : 9 thi 5x+7y : 9

Trich dé HSG huyén Chwong My nim 2021 - 2022
Loi giai
Taco:
2X+Y19=>7(2x+Y)i9=>14X+T7y:9=>9x+5X+7y:9=>5x+7y:9
Vay 2x+y: 9 thi 5x+7y:9

Dang 2: Tim s6 théa man diéu ki¢n chia hét.

A . T A X 1A A 2n+5 , . . % N
Bai 1: Tim cac gié tri nguyén cua n d€ phan sé B = c6 gia tri 1a s nguyén.

n+3
Trich dé KS HSG huyén nam 2021 — 2022
Lai giai
Taco: 2N+5_ 2(n+3)—1=2_ 1
n+3 n+3 n+3

DPé B co gia tri nguyén thi b nguyeén
n+3

1:(n+3)

Nn+3 thudc udc nguyén cua 1
n+3e{-L1}

ne {—4;—2} .

Vay ne{-4;-2}

Bai 2: Tim s6 nguyén n dé A=2n?+n—6chia hét cho 2n+1
Trich dé HSG Truwong Nghia Dong huyén Tdn Ki nam 2021-2022.

Loi giai
Tacé A=2n°+n—6=n.(2n+1) -6
Vi A chia hét cho 2n+1nén 6:2n+1
2n+1eU (6) = {+1,+2; 43,16}
Do 2n+1 14 s6 1& nén ta ¢ bang sau
2n+1 1 -1 3 -3
2n 0 -2 2 —4
n 0 -1 1 -2

Vay v6i n €{-2;-10;1} thi A chia hétcho 2n+1
Bai 3: Tim céc cip s6 nguyén X,y thoa man: 3xy+2x—5y =6
Trich dé HSG Trwong Nghia Péng huyén Tan Ki nam 2021-2022.
Lai giai
3xy+2x—-5y=6suyra X(3y+2)-5y=6



3x(3y+2)-15y =18

3x(3y+2)-15y-10=18-10
3X(By+2)-5(3y+2)=8

(3x—5).(3y+2)=8

Nén 3y+2eU (8) ={+1,+2;+4;48}

Ma 3y +2 la s6 chia 3dw 2nén 3y+2e{-12,-4;8}

Ta c6 bang sau:

3y+2 -4 -1 2 8
3Xx-5 -2 -8 4 1
y -2 -1 0 2
X 1 -1 3 2

Vay (x;y) € {(5-2);(-1-1);(3,0);(2;2)}
Bai 4: Tim s6 nguyén n sao cho n—2022 chia hét cho n—2017.
Trich dé HSG Qudn Ha Péng nim 2021-2022.
Loi giai
Ta c6: (N—2022): (n—2017) diéu kién n=2017.
Ma (n-2017) (n—2017) nén (n—2022)—(n—2017):(n—2017) (tinh chét chia hét cia mot
hiéu).
Suy ra —5: (n - 2017) nén (n —2017)EU (—5) = {—1; 1 -5 5}

Ta c6 bang sau:

n-—2017 -1 1 -5 5
n 2016 2018 2012 2022
thoa thoa thoa thoa
man man man man

Vay véi ne {2016; 2018;2012; 2022} thi n—2022 chia hét cho n—2017.
Bai 5: Tim hai s6 nguyén, biét tich ctia chung 16n hon ba lan tong ciia chung 1a 1
Trich dé HSG huyén Thanh Ba nim 2021-2022
Lai giai
Goi 2 sbdola x,y (Xx;yeZ)
Tacod xy—3(x+y)=1
Xy —3x—-3y =1
Xy —3x—-3y+9=10
(xy—3x)—(3y—-9)=10
x(y—-3)-3(y-3)=10
(x=3)(y—3)=10.Vi x;y € Z, vai trd X, y nhu nhau. Gid stt X>y.

Ta c6 bang
X—3 5 10 -2 -1
y—3 2 1 -5 -10
8 13 1 2

X
y 5 4 )
Vay (x;y)e {(8; 5);(13;4);(5-2);(2 —7)} . Co4 cap sb nguyén X, y thoa min




Bai 6: Tim X, y nguyén biét : 2x(3y—2)+(3y—2) =55
Trich dé ks HSG Trwong Thién Quang huyén Kim Son nam 2021-2022

Loi giai
Tim X, y nguyén biét : 2x(3y—2)+(3y—2) =-55
Ta co
2x-)(3By-2)=-55

-55
Suyra 2x+1=——(1
uy 3v_2 (1)

Dé x nguyén thi 3x—2 €U (-55) = {1,5;11;55; -1;-5;-11; -55}
+3y—2=1suyra 3y=3 nén y =1, thay vao (1) ta dugc X=28

+3y—2=5 suyra 3y=7 nén yzg, (Loai)

+3y—2=11 suyra 3y =13 nén y=§, (Loai)
+3y—2=55 suyra 3y=57 nén y=19, thay vao (1) ta dugc x=-1.
+3y—2=-1suyra 3y=1nén yzé, (loai)

+3y—2=-5 suyra 3y=-3 nén y=-1, thay vao (1) tadugc X=5
+3y—2=-11suyra 3y=—9 nén y=-3, thay vao (1) ta dugc Xx=2

+3y—2=-55suyra 3y=-53 nén y = 73 , (loai)
Vay taco 4 cap sd X, ynguyén thod man la (X, y) € {(28;1);(—1;19) ; (5; —1) ; (2;3)} )
Bai 7: Tim cac s6 nguyén a,b biét rang: %—% = ﬁ
Trich dé HSG huyén Vinh Loc nam 2021 - 2022
Loi giai

a 1 1 _2a-7 1

772 b3 14  Db+3
Do a,beZ nén 2a—7 U (14)
Vi 2a-7 lénén 2a-7 e {+L,+7} = ae{0;3,4;7}
Vay (a;b) ={(0;-5);(3;-17);(4:11);(7;-1)}

= (2a-7)(b+3)=14



B. PHAN PHIEU BAI TAP

I. Uéc va bi.
Dang 1: Ching minh sw chia hét.
Bai 1: Tim céc gia tri nguyén ctia n dé phan s B = 2::35
Trich d@é KS HSG huyén néim 2021 — 2022

Bai 2: Tim sd nguyén n dé A=2n?+n—6chia hét cho 2n+1

Trich dé HSG Truwong Nghia Dong huyén Tan Ki nam 2021-2022.
Bai 3: Chtng minh rang trong hai s: 5" +2023 va 5" +2024, luén c6 mét s6 chia hét cho 3 v6i moi
sb tu nhién n.
Bai 4: Mot s6 tu nhién chia hét cho 2, chia cho 3 du 1, chia cho 337 du 335. Hoi s6 tu nhién d6 chia
cho 2022 du bao nhiéu?

c6 gia tri 1a sO nguyén.

Trich dé HSG huyén Qué Vé niam 2021-2022
Bai 5: CMR : 2x+Yy:9 thi 5X+7y:9.

Trich dé HSG huyén Chwong My niam 2021 - 2022
Dang 2: Tim s6 théa mén diéu kién chia hét.

> c6 gia tri 1a s6 nguyén.
n+3
Trich dé KS HSG huyén ndm 2021 — 2022
Bai 2: Tim s6 nguyén n dé A=2n?+n—6chia hét cho 2n+1
Trich dé HSG Truong Nghia Pong huyén Tin Ki nam 2021-2022.
Bai 3: Tim cac cip sd nguyén X,y thoa man: 3xy +2x—5y =6

Bai 1: Tim cac gi4 tri nguyén cia n dé phansé B =

Trich dé HSG Truong Nghia Pong huyén Tin Ki nam 2021-2022.
Bai 4: Tim s6 nguyén n sao cho n—2022 chia hét cho n—2017.
Trich dé HSG Qudn Ha Péng nim 2021-2022.
Bai 5: Tim hai s6 nguyén, biét tich ctia ching 16n hon ba lan tong cta ching 1a 1
Trich dé HSG huyén Thanh Ba nim 2021-2022
Bai 6: Tim X, y nguyén biét : 2x(3y—2)+(3y—2) =-55.
Trich dé ks HSG Trwong Thign Quang huyén Kim Son nam 2021-2022
Bai 7: Tim céc sb nguyén a,b biét rang: a_l_ L
7 2 b+3
Trich dé HSG huyén Vinh Ljc nim 2021 - 2022



C.SUU TAM CAC BAI TRONG CAC PE CUANHUNG NAM TRUOC PO

. Uéc va bi.
Dang 1: Chitng minh sw chia hét.
Bai 1: Chirg minh rang v&i moi s nguyén n ta cé n*—n:6
Trich dé HSG huyén Truwe Ninh nam 2017-2018
Loi giai

Taco (n°—n)=n(n*~1)=n(n’—n+n-1)=n[n(n-1)+(n-1)]=n(n-1)(n+1)

V6i moi s6 nguyén duong n thi (n—1)n(n+1) Iatich ciia 3s6 tu nhién lién tiép s& chia hét cho

2 va 3ma (2,3)=1nén n(n-1)(n+1):6
2n+5
n+3

Bai 2: Chimg to rang: (n e N)1a phan s téi gian

Trich dé HSG huyén Quynh Luu nim 2018-2019.
Goi d la wéc chung cua n+3va 2n+5v6i d e N
Suyra n+3:dva 2n+5:d
2(n+3)—(2n+5):d suy ra 1:d nén d =1

2n+5

Do d6 U CLN(n+3,2n+5) =1suy ra 2 (neN) la phan s téi gian.
+

Dang 2: Tim s6 théa mén diéu kién chia hét.

Bai 1: Tim neZdé phansé A= T3 c6 gia tri nguyén
n-+
Trich dé HSG huyén Nga Son ndm 2017-2018
Loi gidi
_4n-1_2(2n+3) 7 o T

“2n+3  2n+3  2n+3  2n+3
Aco gia tri nguyén thi 2n+3eU (7) = {£1;+7}
Ta c6 bang sau

2n+3 1 -1 7 -7

n -1 -2 2 -5

B’?ai 2: Tim s6 nguyén duong n nho nhit sao cho sau khi viét tiép sb d6 sau s 2014 ta duoc s chia
hét cho101 .
Trich dé HSG huyén Nga Son nam 2017-2018
Loi gidi
Gia st n co k chirso (k >1)
Tacod: 2014=19.101+95, do do:
2014n = 2014.10 +n=19.101.10% +95.10% +n
Suy ra 2014n:101khi va chi khi 95.10° +n:101
V6i k =1thi 95.10 + n=950+n=101.9+ (41+n):101 khi va chi khi 41+n:101 nhung n c6
mét chir s6 nén 41+n<41+9<101, nén khong c6 s6 n théa man dau bai.
Vé6i k =2thi 95.10% +n=9500+n=101.94+(6+n):101 suy ra 6+n:101, vasd n nho nhit
duoc xac dinh boi 6+n=101suy ra n=95
Vay n=95 théa man d& bai
Bai 3: Tim X, y nguyén biét: X+ y+ Xy =40

Trich dé HSG huyén Vinh Léc nam 2017-2018



Loi gidi
Taco x+y+xy=40
(y+)x+y+1=41
(x+1)(y+1)=41
Ma x,ynguyén nén x+1, y+11la udc cua 41
Tinh dugc (X, y) €{(40,0);(0;40);(-2;-42);(-42;-2)}
Bai 4: Tim ne Zbiét: (3n+8)i(n+1)
Trich dé HSG huyén Bach Thong ndm 2018-2019
Loi gidi
Taco: 3n+8=3n+3+5=3(n+1)+5
Suy ra: (3n+8)i(n+1)khi (n+1) €U (5)
Tim duoc: ne {—6; -2:0; 4}
Bai 5: Tim céc s0 nguyén X,y biét: 2x—y+4xy =6

{£1,+5}

Trich dé KS HSG huyén Tam Dwong nim 2017-2018
Loi gidi
Taco 2Xx—y+4xy=6
Hay 2x(2y+1)—y =6
2Qy+D)(4x-1) =11
Do X, ynguyénnén 4x—1eU (11) = {1;-111,-11}

Ma 4x—1chia 4 du —1 (hodc 3) nén 4x—1=-1 hoac 4x-1=11
Tim dugc x=0;y=-6 hoacx=3;y=0

c6 gia tri 1a mdt sO6 nguyén

Bai 6: Tim céc sd nguyén n dé
Trich dé KS HSG huyén Tam Dwong nim 2017-2018
Léi gidi

2n+1

n+2

Vi n+2:n+2 nén 2(n+2):n+2 (2)

T (1), (2) suyra 2(n+2)—(2n+1):n+2 chia hét cho n+2 hay 3:(n+2)

bé c6 gié tri 1a s6 nguyén thi 2n+1in+2 (1)

Vi n+2nguyénnén n+2e{-11-3;3}

1a s6 nguyén.

ne{-3-5-1L1 Vay véi ne{-3;-5,—11} thi phan s4 2nn++21

1a phan so to1 gian

Bai 7: Ching t6 rang v6i moi sé nguyén n thi phan sé

Trich dé KS HSG huyén Tam Dwong néim 2018-2019
Loi gidi

Goi U CLN(3n-10;2n-7)=d) (deN")

thi 3n-10:d va 2n-7:d

2(3n-10) i d va 3(2n-7) i d

2(3n-10)-3(2n-7):d

Suy ra 1:d nén d e {1;-1}



Vay v61 moi s0 nguyén n thi phan so 1a phan s0 to1 gian.

Bai 8: Tim s6 nguyén n dé A=2n?+n—6 chia hét cho 2n+1
Dé Swu tam
Loi gidi
Taco: A=2n"+n—-6=n(2n+1)-6
Vi A chia hét cho 2n+1nén n(2n+1)—6:2n+1 ma n(2n+1):2n+1 nén
6:2n+1 hay 2n+1eU (6).

Do 2n+11a s6 1é nén ta c6 bang sau:

2n+1 1 -1 3 -3
2n 0 -2 2 -4
n 0 -1 1 —2

Vay véi ne{-2,-1,0;1} thi A=2n”+n-6chiahétcho 2n+1.

Bai 9: Chung t6 rang moi sd tu nhién c6 ba chir s6 gidng nhau déu chia hét cho 37
Loi giai

Chug to rang moi s ty nhién ¢ ba chir s6 giong nhau déu chia hét cho 37

Goi sb tu nhién co ba chit s6 gidng nhau c¢6 dang aaa

(ala chir s6 khac 0)

Tacé: ama=111a=37.3a

= aaa:37

Vay moi s tu nhién c6 ba chir s6 giébng nhau déu chia hét cho 37

Bai 10: Cho 3a+ 2bchia hét cho17 . Chirng minh rang 10a+bchia hét cho 17 .
Loi giai

Cho 3a+ 2bchia hét cho17 . Chimg minh rang 10a-+bchia hét cho 17 .

Taxét: 2(10a+b)—(3a+2b)= (20a+2b)—(3a+2b)=17a

= 2(10a+b)—(3a+2b)chia hét cho 17
Ma 3a+2bchia hét chol17

= 2(10a+b)chia hét cho 17

—10a+b chia hét cho 17 vi(2,17)=1.

Vay néu 3a+2bchia hét cho 17 thi 10a+b chia hét cho 17

Tai ligu dwoc chia sé bai Website VnTeach.Com
https://www.vnteach.com



