CHUYEN DE SO NGUYEN

CHUYEN PE SO NGUYEN
CHU DE 1: SO NGUYEN VA TAP HQP SO NGUYEN
PHAN I. TOM TAT LY THUYET
1. TAP HQP SO NGUYEN.
- Cac sb tu nhién (khac 0) 1;2;3;4;...con duoc goi 1a cac s6 nguyén duong.
-Cacsd —1;—2;-3;... goi la cac sb nguyén am.
- Tap hop Z gdm céc sd nguyén am, sb 0, sb nguyén duong goi 1a tap hop sb nguyén.
Z={.;=3-2;-1;0;1;2;3;...}
- Tap hop cac sd nguyén dugc biéu dién trén tryuc sb.
- Cho a,beZ . Trén truc sb, cac diém a; b cach déu diém 0 thi a duoc goi la s6 ddi cua bva nguoc lai b
ciling 1a s6 dbi cua a, s6 d6i ciia 013 0.
2. THU TU TRONG Z
- Trén tryc sb nam ngang, chiéu duong ciia truc sd hudng tir trai qua phai, chiéu nguoc lai la chiéu am.
- biém biéu dién sd nguyén a goi la diém a.
-Cho a,be Z néu diém anam trude diém b thi s6 nguyén a nho hon s6 nguyén b (ky hidula a <b)
- Moi s nguyén 4m déu nhé hon 0, do d6 nhé hon moi sé nguyén duong.
- Néu a;b1a hai s6 nguyén dwong va a >bthi —a <—-b
* Nang cao: V&i a,b,c e Znéu a <b; b<cthi a <c(tinh chit bic cau).
3. PHEP CONG VA PHEP TRU SO NGUYEN.
- Mubdn cong hai s6 nguyén am, ta cong phan sd ty nhién ciia chung véi nhau rdi dat dau "—" trude két
qua.
- Hai s nguyén d6i nhau thi c6 téng bang 0.

- Muon cong hai s0 nguyén khac dau (khong doi nhau), ta tim hi€u hai phan so ty nhién cua chiing (so 16n
trir sO nhd) roi dat trude hiéu tim duge dau cua so ¢ phan so ty nhién 16n hon.

- Phép cong s6 nguyén co céac tinh chat:
* Giao hoan: a+b=b+a

*Kéthop: (a+b)+c=a+(b+c)
*Cong voi0: a+0=0+a=a

- Muon trir sO nguyén a cho s6 nguyén b, ta cong a vdi so doi cua b
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a-b=a+ (—b)
- Quy tac dau ngodc:
* Khi bé dau ngodc c6 dau "+"dang trudc, ta gitr nguyen dau cua cdac so hang trong ngoac.

* Khi bo dau ngodc c6 dau "-" dang trudc, ta phai doi dau tat ca cac so hang trong dau ngodc: dau "+"
doi thanh dau "-"va dau "-"do6i thanh dau "+"

4. PHEP NHAN SO NGUYEN.

- Nhén hai s nguyén khac dau: Néu m,n e N" thi m.(-n)=(-n).m =—(m.n)
- Nhan hai s6 nguyén cung dau:

+) Nhan hai s6 nguyén duong chinh 1 nhéan hai s6 tu nhién khac 0.

+) Nhan hai s6 nguyén am: Néu m,n € N thi (—m)(—n) = (—n)(—m) =mn
- Phép nhan sb nguyén c6 cac tinh chit:

* Giao hoan: ab=b.a

* Két hop: a.(bc)=(ab).c

*Nhanvéi l: al=la=a

* Phan phdi cta phép nhan dbi véi phép cong: a.(b + c) =ab+ac

PHAN II.CAC DANG BAL

Dang 1: Viét tap hop.
Dang 2: Thuc hién phép tinh
Dang 3: Tim x

Dang 1: Viét tap hop.
I.Phwong phap gidi
-Dua vao cic kién thirc vé tap hop, tip hop s6 nguyén, thir ty trong tip Z dé 1am bai.

I1.Bai toan

Bai 1: Viét tap hop 3 s6 nguyén lién tiép trong d6 ¢o sd 0.

Loi gidi:
- Néu s6 0 dumg vi tri thir nhat ta c6 tap hop {0;1;2}

- Néu s6 0 dimg vi tri th hai ta c6 tap hop {-~1;,0;1}
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-Néusd0 ding vi tri thtr ba ta co tap hop {—2; -1; O}

Bai 2: Viét cac tap hop sau bang hai cach:
a) Taphop A cac s6 tu nhién nhé hon 5.
b) Tap hop B céc sd nguyén nho hon 5.
¢) Taphop C cac sd nguyén 16n hon -5.

Loi gidi:
a) Cachl: 4
Céch2: 4
b) Cachl1: B
Céch2: B
c) Cachl: C
Céach2: C

Bai 3: Viét cac tap hop sau bang hai cach:

a) Taphop A4 cac s6 nguyén 16n hon -100 va nhé hon 100.
b) Taphop B cac s nguyén c6 1 chit sb.

Loi gidi:

a) Cach 1: 4={-99;-98;-97;...;97;98;99}
Cach 2: A={xeZ|-100< x <100}

b) Cachl: B={-9;-8-7;..;7;8;9}
Céch2: B={xeZ|-10<x<10}

Bai 4: Cac phan tir cta cac tip hop sau dugc viét theo quy luat nao? Viét tap hop bang cach chi ra tinh

chat dic trung cta cac phan tir cua tap hop.
a) A={1,3;57,9;..}
b) B={-2-7,-12;-17;...}

N e

Loi gidi:

a)Tap hop 4 gdm cac sb tu nhién khac 0; cac phan tir 1ap thanh day s6: 1;3;5;7;9;...

Day la day sb cach déu, sd hang dau 1a 1, khoang cach 1a 2. Céc sé hang cua ddy 1a cac sb tu nhién 1&

(chia 2 du 1) nén c6 dang 2n+1voi neN
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Az{xeN]x:2n+l;neN}
b) Tap hop B gdm céc s6 nguyén am; céc phan tir 1ap thanh ddy s6: —2;—-7;-12;-17;... (1)
Xétday sb 2;7;12;17;... (2)
Day (2) 1a day so cach déu, s6 hang dau 1a 2, khodng cach 1a 5. Céc sb nay déu chia 5 du 2 nén ¢6
dang 5n+2 véi neN.
Vay céc s0 hang cta ddy (1) c6 dang la —(5n+2) v6i neN.

B={xeN|x=—(5n+2);neN}

Bai 5: Cac phan tir cta cac tip hop sau dugc viét theo quy luat nao? Viét tp hop bang cach chi ra tinh
chat dic trung cta cac phan tir caa tip hop.

a) A={;,-59-13;...}
b) B={-1;4,-7;10;...}

Loi gidi:

a)Cac phan tir cua tdp 4 lap thanh ddy s 1;—5;9;—13;... (1)

Trong dﬁy(l) , cac sb dung & vi tri 1é mang dau (+), cac s dung & vi tri chdn mang dau (-)

Xét day s6 (gdm céac sb hang 13 phan sb tu nhién cua céac sb trén) 1;5;9;13;... (2)

Day (2) la day sd cach déu, sé hang d4u 1a 1; khoang cach 1a 4. Cac s6 nay déu chia 4 du 1 nén c6
dang 4n+1 véi neN

Tir quy luat vé dau cho céc sb hang cua dﬁy(l) , ta co dang tong quat cho cac sd hang cua diy (l) la
(-D".(4n+1) voi neN

A={xeZ|x=(-1)"(4n+1);neN]|

b) Céc phan tir cta tdp B 14p thanh day so —1;4;—7;10;... (3)

Trong dﬁy(3), cac s6 ding & vi tri 16 mang du (-), cac s6 dimg & vi tri chin mang ddu (+)

Xét day sb (gém cac sb hang la phén s6 tu nhién cua cac sb trén) 1;4;7;10;... (4)

Day (4) 1a diy sb cach déu, s6 hang dau 1a 1; khoang cach 1a 3. Cac sb nay déu chia 3 du 1 nén co
dang 3n+1 véi neN

Tir quy luat vé ddu cho céac s6 hang cua diy (3) , ta c6 dang tong quat cho cac s6 hang cua diy (3) la
(-D)"".3n+1) v6i neN

B={xeZ|x=(-)".3n+1);neN]|
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Dang 2: Thuc hién phép tinh
L.Phwong phap gidi

- Ap dung céc tinh chat cia phép cong, phép nhan sb nguyén; quy tic dau ngoic.

- Ap dung céc cong thirc, cach tinh diy s co quy luat.

I1.Bai toan

Bai 1: Thyc hién phép tinh:
a) —(-319)+(-127)-312+20
b) 1152—(374+1152)+(-65+374)
¢) (-42).56+28.(-316).(-1)" véi neN’
d) 5°.5678910-5°.5678909

N o

Loi gidi:

a) —(-319)+(-127)-312+20
=319-127-312+20
=319-312+20-127
=27-127
=-100

b) 1152—(374+1152)+(-65+374)
=1152-374-1152-65+374
=1152-1152+374-374-65
=(1152-1152)+(374-374)-65
=—65

c) (-42).56+28.(-316).(-1)" véi ne N’

=(-42).56+28.(-316).1
=(-42).56+28.(-316)
=(-42).2.28+28.(-316)
=(-84).28+28.(-316)
=28.[(-84)+(-316)]

= 28.(—400)

=-11200

d) 5°.5678910-5.5678909
=5(5678910—5678909)

=51
=125

Bai 2: Tinh gia tri cac biéu thirc sau:
a) 2021 .(2020 + 2022) - 2020.(2021 + 2022)

b) 2021.(2022-179)-2022.(2021-179)

c) 231.12+4.6.42+8.27.3
d) —2021.74-2021.27+2021
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N, e

Loi gidgi:
c) 2.31.12+4.6.42+8.27.3

a) 2021.(2020+2022)—2020.(2021+2022) 2 123144647 +8.3.2
=2.1231+4.6.42+8.3.27

=2021.2020+2021.2022-2020.2021-2020.2022

=24.31+24.42+24.27
=2021.2020-2020.2021+2021.2022 —2020.2022

=24.(31+42+27)
=2022.(2021-2020)

=24.100 = 2400

= 2022

b) 2021.(2022-179)—2022.(2021-179)
= 20212022 - 2021.179 - 2022.2021 + 2022.179
= 20212022 - 2022.2021 + 2022179~ 2021.179
~179.(2022-2021) =-2021(74+27-1)
179 = -2021.100 = 202100

d) —2021.74-2021.27+2021
=—(2021.74+2021.27-2021)

= —(2021.74+2021.27—2021.1)

Bai 3: Thuc hién phép tinh:
a) 12.3..9-1.23..8-1.23..7.8
b) (-25).68+(-34).(-250)
c) x—6+x—-6+x—6+x—-6+x—-6 v61 x=-7
d) 20212021.(—2022)—20222022.(—2021)

Loi gidi:

a) 123..9-123..8-123..8 ) ¥—6+x-6+x-6+x-6+x-6
~1.2.3..89-123..8.1-1.23...8.8 =(x=6)+(x—6)+(x=6)+(x=6)+(x—6)
=123..8.(9-1-8) =5.(x—6)
=0 Thay x=-7vao tacd 5.(-7-6) =—65

b) (-25).68+(-34).(-250)
=(-25).2.34+(-34).(-250)
=(-50).34+34.250

d) 20212021. (—2022) —20222022. (—202 1)

=2021.10001.(~2022)—2022.10001.(-2021)
=-2021.10001.2022 +2022.10001.2021
=34.[(-50)+250 | =0

=34.200 = 6800

Bai 4: Thyc hién phép tinh:
a) A=(1+2+3+..+2021).(1 +2° +3" +..+107).(2020.111-3.5.37.404)

TAI LIEU NHOM CAC DU AN GIAO DUC Trang 6




CHUYEN DE SO NGUYEN

b) B=(-1)+(-5)+(-9)+...+(-101)
¢) C=(-1)+3+(-5)+7+...+(-2021)+2023
d) D=1-2+3-4+..+99-100

Loi gidi:
a) A=(1+2+3+..+2021).(1° +27+3° +..+107).(2020.111-3.5.37.404)

(14243+...+2021).(1° +27 +3° +..+107).[ 2020.111-(3.37).(5.404) |

)
(1+2+3+..+2021).(1" +2° + 3" +_.+107).[2020.111-111.2020]
)

(1+2+3+...4+2021 12+22+32+...+102).0
0
b) B=(-1)+(-5)+(-9)+...+(-101)
=—(1+5+9+..+101)
Xét tong 1+5+9+...+101
S6 sb hang ciia tong 1a (101-1):4+1=26
Tong la: (101+1).26:2=1326
Vay B=-1326
¢) C=(-1)+3+(-5)+7+...+(-2021)+2023

S0 56 hang ctia C bang s6 s hang cia ddy s6 1;3;5;7;...;2023  (*)

S6 s6 hang ctia dy (*) 1a (2023-1):2+1=1012

Tong Cc6 1012 sb hang, khi nhém 2 s6 hang vao mot nhém ta duge 506 nhom.
Taco C=[(~1)+3]+[(-5)+7]+...+[(-2021)+2023]

=24+2+..+2

=2.506

=1012
d) D=1-2+3-4+..+99-100

S6 s6 hang cia D béng s6 sb hang cua day $6 1:2:3:4;...:100 (**)

86 s6 hang cua day (**) 1a (100-1):1+1=100

Tong Dc6d 100 s6 hang, khi nhém 2 s6 hang vao mot nhom ta duge 50 nhom.
Taco D=(1-2)+(3-4)+...+(99-100)

=(-1)+(-1)+..+(-1)

=-1.50
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=-50

Bai 5: Tinh:
a) A=14+2-3-4+5+6-7-8+...—2019-2020+2021+2022
b) B=100+98+96+94+...+2-99-97-95-93—-...-1

Loi gidi:
a) A=1+2-3-4+5+6-7-8+..-2019-2020+2021+ 2022

=14+2-3-4+5+6-7-8+9+...4+2018 2019 —2020 + 2021+ 2022
=1+(2-3-4+5)+(6-7-8+9)+...+(2018-2019-2020+2021) + 2022
Diy céc s6 tu nhién lién tiép 2;3;4;5;...;2021 ¢6 2021—-2+1=2020 sb hang, khi nhém 4 sé vio
mot nhom ta dugc 505 nhom.
Taco A=1+(2-3-4+5)+(6—-7-8+9)+...+(2018 20192020 +2021)+ 2022
=1+0+0+...+0+2022
=1+0.505+2022
=2023

b) B=100+98+96+94+..+2-99-97-95-93-...—-1
=100-99+98-97+96-95+...+2-1

=(100-99)+(98-97)+(96-95)+...+(2-1)
Tur 1 dén 100 c6 100 sb, khi nhom 2 sb vao mot nhom ta duge 50 nhom.
Vay B=1+1+1+...+1=1.50=50

Bai 6: Tinh
a) A=2+(—4)+6+(=8)+...+2018+(~2020) + 2022
b) B=2022+2020+2018+2016+...4+2-2019-2017-2015—...— 1

Loi gidi:
a) A=2+(—4)+6+(=8)+..+2018+(—2020) + 2022
S6 sb hang cia 4 bang sb sb hang cua diy 2;4;6;...;2022
= A ¢6 (2022-2):2+1=1011 s6 hang. K& tir s6 hang dau tién, khi nhém hai sé vao mot nhom
thi ta duoc 505 nhom va du s6 2022 dirmg mot minh.
Tacd) A=2+(—4)+6+(=8)+...+ 2018+ (=2020) + 2022
A=[2+(-H]+[6+(-8)]+...+[2018 +(-2020) ]+ 2022

(=2)+(-2)+...+(-2)+2022

(-2).505+2022
1012
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b) B=2022+2020+2018+2016+...4+2-2019-2017-2015—...—1
=2022+(2020-2019)+(2018-2017)+(2016-2015)+...+(2-1)
Tur 1 dén 2020 ¢6 2020 sb, khi nhom 2 s6 vao mot nhom ta duge 1010 nhom.

Vay B=2022+1+1+1+...+1
=2022+1.1010=3032

Bai 7: Thyc hién phép tinh:
a) A=1-2+2"-2+.-2"42'7
b) B=21F 1 _pi6 | H0ls_ 20l o213, o2 5 g
c) C=1-2+3+4-5-6+7+8-9—...+2007+2008—-2009—-2010
d) D=2 +4+6"+..+18v6i ’+2° +3 +..+9° =2025

Loi gidi:
a) A=1-2+2"-2+.-2"42'
) ( 23)+ +(298 299)+2100

(1-

(1-2)+2> (1-2)+...+ 2% (1-2) +2'"
(-1)+2° (=1)+...+2%" (=1)+2"
100
100

298 296 _22 _1
(298 +2% 4. 427 +1)

bit $=2"+2"+... 427 +1
Tacod 2°S :22.(298 +2% 4. 427 +1) =204 2% 4 424427

=N 22S—S=(21°°+298+...+24+22)—(298+2%+...+22+1)

100
:>3S=2”’°—1:>S:2 !

9100 1 olol g
33
b) B= 92018 _ 52017 _ 52016 4 52015 _ 52014 52013 . 92 5 1
:(22018 _ 2017 _22016)+(22015 _ 2014 _22013)+(22012 _ 9201 _22010)_’_“'_'_(25 _94 _23)+(22 _2_1)
=210 (22 —2-1)+27" (22 =2 1)+ 2% (27 -2 1) +..+ 2% (2° —2—-1)+1.(2* -2-1)

=(27—2-1). (2% + 277 420 4 +2° +1)

Véy A=2100_S=2100_

=016 40 910y 193 4]

Taco 2°B=2°(2"0 + 270 + 270+ +2°+1) =277 4270 420 ¢ 42042’
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=2 B-B= (2" 42" 42" 4420427 ) (22 4270 420427 +1)

22019 _1

=7B=2"Y_1 = B=

c) C=1-2+34+4-5-6+7+8-9—-...4+2007+2008 -2009-2010
=1-2+34+4-5-6+7+8-9~-...-2006+2007 +2008 - 2009 - 2010

=1-(2-3-4+5)—(6-7-8+9)—...—(2006 —2007 — 2008 + 2009) - 2010  (*)
Tir 2 d&én 2009 c6 2009 —2+1=2008 sd, khi nhom 4 s6 vao mdt nhom ta duge 502 nhom, mdi
nhom & (*) déu c6 tong bang 0.
Vaytaco C=1-0-0-..—0-2010 =1-0.502-2010 =-2009
d)y D=2"+4+6"+..+18
=(2.1) +(22) +(2.3) +...+(2.9)
=2 1P+2°2°+2°3 +..42°9°
=2 (P+2°+3%+..4+9%)  (**)
Vi I’ +2° +3% +..49° =2025 nén thay vao (**) taco D =2.2025=16200
Vay D =16200

Bai8: Cho 4=5"-5%4+5% 5%+ . +5°-5"+5* -1
a) Thugon 4.
b) Tim sb tu nhién nbiét 26.4+1=5".
¢) Tim sb du trong phép chia A4 cho 100.

N, e

a) A=5"-5%45%_5% 1 1505152
=(5%—5%)+(5% —5% ) +..+(5°=5*)+ (57 -1)
=5%(57=1)+5% (5" =1)+..+5* (5 =1)+1(5" -1)
:24.(548 +5% 4. +5¢ +1)

bit S =5"% +5" +...+5' +1

Tacd 5°.S = 5“.(5“8 +5% 4+ 5%+ 1) =5245% 4 458 4+5°

:>54S—S=(552+548 +...+58+54)—(548+544+...+54+1)

57 -1
=6245=5"-1 =S8=
624
52 52
VayA:24.5 I_5 -l
624 26
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52_1

b) Theoyatacd A= =264=5"-1 =264+1=5

Mit khéc theo dé bai ta c6 26.4+1=5" nénsuyra 5" =52 = n=>52
Vay n=52
c) Theoyatacd 4= 24.(548 +5% 445t +1)

=24.(5" +5% +..+5")+24
=6.4.5" (546 +5% +...+52)+24

=100.6.(5% +5% +...+5)+24
= A codang 100k +24; k€ N = A chia 100 du 24

Bai 9: Cho x la tong cua tat cd cac sO nguyén c6 2 chir sO; yla sO nguyén am I6n nhat. Tinh

S =2020.x""-2021.y*

Céc s6 nguyén c6 2 chit s6 1a: —99;—98;—-97;...:97;98;99

Vi x la tong ciia tht ca cdc s6 nguyén c6 2 chit s6 nén x =(-99)+(-98)+(-97)+...4+97+98+99
=[(-99)+99]+[(-98)+98 ] +[ (-97)+97 |+...+[(-1)+1]+0 =0

Vi y1a sé nguyén am 16n nhat nén y=—1.

Thay x=0,y =1 vao S tadugc S =2020.0""' ~2021.(-1)"" =0-2021.1 =-2021

Viy S =-2021

Bai 10: Tinh gid tri cua M =q,+a,+a,, bt a;a,;a,;..;0,, €Z va théa man

ata,+a;+..+a,, =0vaa t+a,=a,+a,=..=ay,+ 0y = oy T =2

Loi gidai:

Taco a,+a,+a,+...+a,, =0

(a,+a,)+(ay+a,)+...4 (a0 + Gy )+ =0 (¥)

V6i 2020 86 a,;a,;a554,...;d 5, Khi nhom 2 s6 vao mot nhom ta dwge 1010 nhom.
Thay a,+a, = a, +a, =...= ay e + ayyy, =2 Va0 (*) ta dugc

24+2+..4+2+a,, =0

2.1010+ayy,, =0
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2020+ a,,, =0

Aypy; =—2020

Taco a,+a, =2; a,y,, =—-2020 thay vao M ta dugc:

M=a+a,+a,, =2+ (—2020) =-2018

Vay M =-2018

Dang 3: Tim x

L. Phwong phap gidi

- Ap dung céac kién thirc vé s6 nguyén, th tu thuc hién phép tinh, lity thira.
- Ap dung cac cong thirc, cach tinh ddy sb c6 quy luat.

I1.Bai toan

Bai 1: Tim x € Z biét:
a) (1-2+3-4+..-98+99)x =-100
b) 2016:[25-(3x+2)]=3%7
) (x+2)(x-3)=0
d) (x—2) +5(x-2)=0

a) (1-2+3-4+..-98+99)x=-100
=[(1-2)+(3-4)+...+(97-98)+99 | x =—100
= [(-1)+(=1)+...+(~1)+99 ] x =-100

=[(~1).49+99 |x=-100

= 50x =-100
=>x=-2
Vay x=-2

b) 2016:[25-(3x+2)]=3"7
= 2016:[25—(3x+2)]|=63
= 25— (3x+2)=2016:63
= 25—(3x+2)=32
= 3x+2=25-32
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=3x+2=-7

=3x=-9
=>x=-3
Vay x=-3

c) (x+2)(x—3):0

x+2=0 x=-2
= =
x—=3=0 x=3

Vay xe{—2;3}
d) (x 2) +5(x 2)
2)[(x-2)+5]=0

= (x-
:>(x—2)(x+3):O

x—2=0 x=2
= =
x+3=0 x=-3

Vay xe{2;-3}

Bai 2: Tim x € Z biét:
a) (x+5)+(x+10)+(x+15)+...+(x+60)=450
b) (6x-11) =(-3)".15+208

) (x+1)=5x-5=0

Loi giai:
a) (x+5)+(x+10)+(x+15)+...+(x+60) =450

= (x+x+x+..+x)+(5+10+15+...+60) =450 (*)
Tinh §=5+10+15+...4+60
S6 50 hang ciia S 1a (60—5):5+1=12
Tong S =(60+5).12:2=390
Theo dé bai, mdi mot X cOng véi mot s6 cu thé nén c6 12 sb cu thé thi cling c6 12 sb6 x
Thay céc két qua trén vao (*) ta dugc:
12x+390 =450
= 12x=450-390

=12x=60
=x=5
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Vay x=35
b) (6x-11) =(-3)".15+208

= (6x—11)’ =343

= (6x-11) =7

=>6x-11=7
=>x=3
Vay x=3

c) (x+l)2—5x—5:0

Bai 3: Tim x € Z biét:
a) (2x-15) =(2x-15)’
b) x+(x+1)+(x+2)+...42020+2021=2021

N, e

a) (2x-15) =(2x-15)’
= (2x—15) —(2x~15) =0
= (2x-15)".(2x-15)" =(2x-15)".1=0
).

= (2x-15)' | (2x-15) ~1]=0

2x-15=0

= (2x—15)2:1 =>|2x-15=1 =|x=8

2x-15) =0
2x-15=-1 x=7

2x-15=0  [x=7,5
(2x-15) ~1=0 {

Vi xeZ nén x=7hoac x=38
Vay xe{7;8}
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b) x+(x+1)+(x+2)+..+2020+2021=2021

Cach 1:
x+(x+1)+(x+2)+...42020+2021 = 2021

= x+(x+1)+(x+2)+o+(=2)+(-1)+0+1+2+..4+2020=0  (*)

= (x+2020)+[ (x+1)+2019]+[ (x+2)+2018 |+ ..+[ (-2)+2]+[ (-1)+1]+0=0

= (x+2020)+(x+2020)+ (x+2020)+...+[ (~2)+2 | +[ (-1) +1]+0=0

Ta c6 vé trai cta (*) 1 tong cac s nguyén lién tiép viét theo thtr ty ting dan, khi nhém nhu trén,

trong ting ngodc 1a cac cap sd ddi nhau = x+2020=0 = x =-2020
Vay x=-2020

Cach 2:

x+(x+1)+(x+2)+...42020+2021 = 2021

= x+(x+1)+(x+2)+...42020=0 (1)

Vi x+(x+1)+(x+ 2)+...+ 2020 1a tong ctia cac sd nguyén lién tiép nén ap dung cong thirc tinh

2 A S b L LR ol (2020+x)-n . LA ,
tong cua day so cach déu ta co tong nay bang ———— (2) trong d6 n 1a s6 cac so hang cta
tng.

2020+ x).
Tu (l) va (2) suy ra %:0.
Laicd n#0suyra 2020+x=0, do ddé x=-2020
Vay x=-2020

Bai 4: Tim x e Z biét:

a) 2%.2%12%*2-1000...0 :5'

18 chit s6

b) (x=3)+(x=2)+(x—1)+..+10+11=11

Loi gidi:
a) 2%.2%12%2-1000...0 :5'®

—
18 chit s6

- 2x+(x+1)+(x+2)=1018 518

= 23X+3=218

=3x+3=18

=3x=15
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=>x=5
Vay x=5
b) (x-3)+(x—2)+(x—-1)+...+10+11=11

= (x-3)+(x=2)+(x—1)+...4(2)+(-1)+0+1+2+..+10=0 (1)
:>[(x—3)+10}+|:(x—2)+9:|+[(x—1)+8}+...+[(—2)+2]+[(—1)+1:'+0=0
:(x+7)+(x+7)+(x+7)+...+[(—2)+2]+[(—1)+1]+0=O

Ta 6 vé tréi cua (1) 1a tong cac so nguyén lién tiép viét theo tht ty ting dan, khi nhém nhu trén,

trong ting ngoic 1a cac cap sb ddi nhau = x+7=0 = x=—7
Vay x=-7

Bai 5: Tim c4c s0 nguyén duong x, y théa madn 2x+3y=14 (1)

Loi gigi: Vi x, yla cac sb nguyén duong nén 2x, 3y ciing 1a cac s6 nguyén duong

Mat khéc 2x+3y=14nén 0<2x<14; 0<3y<14

ViyeZ,0<3y<14 nén ye{1;2;3;:4} (%)

Lai c6 2x+3y =14 ma 2x va 14 chdnnén 3y chdn = ychdn. Két hop véi (*) suy ra y €{2;4}

- Néu y=2 thay vao (1)tacod 2x+6=14 = x=4
- Néu y=4 thay vao (l)tac() 2x+12=14 = x=1

Vay cac cip s6 nguyén (x;y) thoa man dé bai 1a (4;2); (1;4)

Bai 6: Tim cac s6 nguyén x, y, z biét x+y=2, y+z=3, z+x=-5

Loi gidi:

Taco x+y=2, y+z=3, z+x=-5= (x+y)+(y+z)+(z+x)=2+3+(—5) =2x+2y+2z=0
=>x+y+z=0

+) Vi x+y+z=0va x+ y=2nén suy ra Z:O—(x+y):0—2:—2

+) Vi x+y+z=0va y+z=3nénsuyra x=0—(y+z)=0-3=-3

+) Vi x+y+z=0 va z+x=-5 nén suy ra y:O—(z+x)=O—(—5):5

Vay x=-3, y=5,z=-2

Bai 7: Tim cac s6 nguyén x, y, z biét x—y=2011, y—z=-2012, z+x=2013
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Loi gidi:

Tacod x—y=2011, y—z=-2012, z+x=2013 = (x—y)+(y—z)+(z+x)=2011+(-2012)+2013
= X=y+y-z+z+x=2012 =2x=2012 = x =1006

+) Vi x—y=2011, x=1006 nén suy ra y=x—2011=1006—2011=-1005

+) Vi y—z=-2012, y=-1005 nén suy ra z = y—(-2012)=-1005—(-2012)=1007

Vay x=1006, y=-1005, z=1007

Bai 8: Tim céc sb nguyén x, y théa man (x + 3)2020 N (y _2)2020 _0

N, e

Loi gidi:
Ta co (x+3)2020 >0; (y—2)2020 >0 vé6imoi x;yeZ

2020

(x+3)7 =0 {x+3=0 {x=—3

2020 = —2=0:>
(y-2)7 =0

Lai c6 (x+3)2020 +(y—2)2020 =0 nén suy ra { 5
y =

Vay x=-3, y=2

Bai 9: Cho 10 6 lién tiép sau:

-1 iy,

Hay dién s6 vao cac 6 trong dé tong 3 so ¢ cac 0 lién tiép bat ky déu bang 6.

Loi gidi:
Goi14s606406liéntiepbatkyla x5 x,; x;;5 x,.
Vi tong 3 s6 ¢ cac 0 lién tiép bang nhau nén ta c6 x, +x, +x; =x, +x; +x, = X, =x,. Nhu vy cac s

cach nhau 2 6 thi béng nhau, vay ta dién dugc nhu sau:

-2 -1 -2 -1 -2 -1 -2

Vi tong 3 s0 & cac 0 lién ti€p bat ky déu bang 6 nén suy ra s6 ¢ cac 6 con lai 1a 9.

2 -1 g 2 1 g 2 1 g -2

Bai 10: Cho bang vudng 3x3 6. C6 thé dién dugc hay khong chin s nguyén vao chin 6 ciia bang sao cho
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tong cac sd & ba dong lan luot bang 5; -3; 2 va téng cac sd & ba cot 1an lugt bang -1; 2; 2?

Loi gidi:
Khoéng thé dién dugc nhu vay, vi khong c6 9 s6 nao ma cong theo cac dong dugc 5+ (—3)+ 2=4, cong
theo cac cot duoc (—1) +2+2=3.

PHAN III. BAI TOAN THUONG GAP TRONG DPE HSG.

Bai 1: Tinh:
§S=1+2+3-4-5+6+7+8-9-10+11+12+13-14-15+...+2011+2012+2013-2014-2015

N, e

Loi gidi:
S=1+2+43-4-5+6+7+8-9-10+11+12+13-14-15+..+2011+2012+2013-2014 - 2015
=1+2+[(3-4-5+6+7)+(8—-9-10+11+12)+(13-14-15+16+17) +...+

(2008 -2009-2010+2011+2012)]+2013-2014-2015

=14+2+(7+12+17+..4+2012)+2013-2014-2015
=1+2+2013-2014-2015+(7+12+17+...+2012)

=—2013+(7+12+17+..+2012)

bat T=7+12+17+...+2012

SO céc s6 hang cua T la: (2012-7):5+1=402
Téng la: T =(2012+7).402:2 = 405819

Vay § =-2013+T7 =-2013+405819 = 403806

Bai 2: Thyc hién phép tinh:
a) A:(1.2+2.3+3.4+...+99.100).(68.8686—86.6868)
b) B=1+(-2)+(-3)+4+5+(=6)+(-7)+8+...+2017+(-2018)+(-2019)

N, e

Loi giai:
a) A=(12+2.3+3.4+..+99.100).(68.8686 —86.6868)
(1.2+42.343.4+...499.100).(68.86.101 - 86.68.101)
=(1.24+2.3+3.4+..499.100).0

0
=1+(-2)+(-3)+4+5+(-6)+(—7)+8+...+2017 +(—2018)+(—2019)

b)

oy
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=[1+(=2)+(-3)+4]+[5+(=6)+(~7)+8]+...+[ 2013+(-2014) +(-2015) +2016 | 0
+2017 +(-2018)+(-2019)
Tur 1 dén 2016 ¢6 2016 sb, nhom 4 sd vao mot nhom ta duge 504 nhom, mdi nhom & (l) cod téng béng 0,

vay ta co:

B =0.504+2017+(-2018)+(—-2019) =-2020

Bai3: Tinh S=(2+4+6+8+..42020)—(3+5+7+9+...+2023)

Loi gidi:
S=(2+4+6+8+..+2020)—(3+5+7+9+...+2023)

=24+4+6+8+...+2020-3-5-7-9-...—2023
=2-34+4-54+6-7+8-9+...+2020-2021-2022-2023

=(2-3)+(4-5)+(6—-7)+(8-9)+...+(2020-2021)-2022-2023  (*)
Tir 2 dén 2021 ¢6 2021-2+1=2020s6, nhém hai s6 vao mot nhém ta duge 1010 nhém, & (*) mdi
nhom c6 gia tri bing (—1).

Vay S:(—l).1010—2022—2023 =-5055

Bai 4: Tinh:
a) A=13-12+11+10-9+8-7-6+5-4+3+2-1
b) B=2-4-6+8+10—-12—-14+...-2014+2016+2018-2020

Loi gidi:
a) A=13-12+11+10-9+8-7-6+5-4+3+2-1
:13—(12—11—10+9)+(8—7—6+5)—(4—3—2+1)
=13-0+0-0
=13
b) B=2-4-6+8+10-12-14+...-2014+2016+2018—-2020
=2-4-6+8+10-12—-14+16+...+2010—-2012—-2014+2016+2018-2020

=(2-4-6+8)+(10-12-14+16)+...+(2010-2012 - 2014+ 2016 ) + 2018 — 2020
Day céc s6 2;4;6;8;..;2016 ¢6 (2016-2):2+1=1008 s6 hang, khi nhém 4 s6 vao mdt nhom ta duge
252 nhém.
Tacd B=(2-4-6+8)+(10-12-14+16)+...+(2010-2012-2014+2016)+ 2018 — 2020
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=0+0+...+0+2018-2020
=2

Bai 5: Tinh:

D S=(1) (I () ()

by 7=2"-2"_-2%_ -22-2-1

N, e

Loi gidi:
a) S=(-1).(-1).(-1)".(-1) . (-1)™"
S _ (_1)1+2+3+4+...+2021
Tinh A=1+2+3+4+...+2021
Tong A ¢6 2021 sb hang.
A=(2021+1).2021:2 = 2043231
Vay S =(-1

)204323 1

=-1

b) T=2%-2"_2%___22_2-]
— 9100 —(299 $2% 4 422 +2+1)

bit B=2" +2% +..+2°+2+1

Ta c6 2B:2.(299 +298+...+22+2+1) =200 4 29 4 412742242
= ZB—B:(2‘°° +2% +..+2° +22+2)—(299+298 +..4+2° +2+1)

= B=2'""—]
Vay T =210 _p_ 7loo _(2100 _1):1

Bai 6: Cho 4=2-5+8—11+...+98—-101. Viét dang tong quat cic s6 hang cta A. Tinh A.

Loi gidi:
Taco A=2-5+8-11+...+98—-101
=2+(-5)+8+(-11)+...+98+(-101)
Trong téng A, céc sd hang ¢ vi tri 1¢ mang dau "+", cac sb hang & vi tri chin mang dau "-"; phﬁn sb tu

nhién cta céc s6 hang nay 1ap thanh ddy cong: 2;5;8;11;..;98;101 (1)

Céc s6 hang cua diy (1) déu chia 3 du 2 nén c6 dang tong quat1a 3n+2, neN.
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T quy ludt vé ddu cia cic sd hang ciia A ta suy ra dang tong quat cho cac s hang cua A 1a
(-1)".(3n+2) véi neN.

* Tinh A

A=2+(-5)+8+(-11)+...+98+(-101)

=[2+(=5)|+[8+(-11) |+...+[98+(-101)] (2)

Vi day 2;5;8;...;101 co (101—2):3+1 =34 s hang = téng A cling c6 34 ) hang, nhom 2 6 vao mot
nhém ta ¢ 17 nhém, mdi nhém cé tong bang (-3)

Vay 4=17.(-3)=-51

Bai 7: Chung to rang s6 M =0,8.(1983"% —1917""") 1a sé nguyén.

N e

Loi gidi:
Ta c6 198395 =1983*4%5*3 —1983%4° 1983° =(19834 )495 1983 =..1..7=..7

19177 = 191744 191744 1917' = (19174)479 1917 = 1.7=..7

Suy ra 1983 —1917"" ¢6 chit s6 tan cung 1a 0 = M 1a s6 nguyén.

Bai 8: Tim cdc s6 nguyén x, y thoaman (x+1)" +(y-1)" =0 (neN’)

N e

Loi gidi:
Taco (x+1)" 20 va (y=1)" 20 véimoi x;yeZ ; (neN’)
+1 2n:O 1=0 -1
Lai ¢ (x+1)2"+(y_1)2”:0 nén suy ra (x+1) :{er :{x
(yv-1)"=0 l-1=0 [y=I

Vay x=-1, y=1

Bai 9: Tim céc s6 nguyén xva p biét (x—2)(xy—1)=5

Loigiai: Vi x;yeZnén x—-2;xy—1€Z.

Laico (x—2)(xy—1)=5 ma 5=1.5=5.1=(-1).(=5) =(-5).(~1) nén ta c6 cac trudng hop sau:
{x—Zzl {x=3 {x:3

+) TH1: = =
xy—1=5 3y—-1=5 y=2
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+) TH2: {

x-2=5 x=7 x=3
= = 2
xy—1=1 Ty—-1=1 y=7

x—2=-1 x=1 x=1
+) TH3: = =
xy—1=-5 y—=1=-5 =4

x—2=-5 x=-3 x=-3
+) TH4: = =
xy—l=-1 -3y—-1=-1 y=0

Vay céc cap sb nguyén (x;y) théa méan dé bai la: (3;2) , (l;—4) , (—3;0) .

Bai 10: Tim sb nguyén duong a, b, cbiét a’ —b' —c’ =3abc va a* =2(b+c)

Loi gidi:
Do a*=2(b+c) = a*i2 =ai2 (1)
Ma a 1a s6 nguyén duong nén tir @* —b* —¢* =3abc >0 = a>b,a>c
Do a>ba>c= 2a>b+c= 4a>2(b+c)
ma a’ =2(b+c) = 4a>a’>0 = a<4 (2)
Tu (1) va (2) suyra a=2.
Do a*=2(b+c)va a=2nén b+c=2:2=2,lai c6 b, ¢ nguyén duong nén suyra b=c=1
Thirlai voi a=2b=c=1¢c6 a’ -b’ -’ =2 -1 -1’ =6; 3abc=32.1.1=6 = a’ —b’ — ¢’ =3abc
Vay a=2,b=1, c=1.
©3 HET ®
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CHUYEN DPE SO NGUYEN
CHU PE 2: BOI VA UOGC CUA SO NGUYEN

PHAN L.TOM TAT LY THUYET
A. Cac dinh nghia
1. Udc va Boi clia mot s6 nguyén
V&i a,beZ va b=0. Néu co sd nguyén ¢ sao cho a =bg thi tandi a chia hét cho b. Ta con noi a 1a
boicua b va b laudc cua a.
2. Nhan xét
- Néu a =bqg thitandi a chiacho b dugc g vaviet a:b=gq
-S4 0 1 boi ciia moi sb nguyén khac 0. S6 0 khong phai 1 wdc cia bét ki s nguyén nao.
- Cacso 1 va —1 1a udc ciia moi s6 nguyén.

3. Lién hé phép chia c6 du voi phép chia hét.

Néu s6 tu nhién a chia cho sd tu nhién b duoc s6 du la & thi sb (a —k)fb

4. Uébc chung cua hai hay nhiéu sd 1a u6c cua tat ca cac sb do.

Udc chung cia cac sé a,b,c duoc ki hiéu 1a UC(a,b,c).

5. Boi chung ciia hai hay nhiéu s6 1a bdi cua tat ca cac sb do.

Boi chung ctia cac s6 a,b,c duge ki hidu 1a: BC(a,b,¢).

6. U6c chung 16n nhat. Boi chung nho nhét

- Udc chung 16n nhét ciia hai hay nhiéu s6 1a s6 16n nhét trong tap hop cac wdc chung cua cac sb do.
- Boi chung nho nhét cua hai hay nhiéu s6 1a s nho nhat khac khong trong tdp hop cc bdi chung ciia cac
s0 do.

B. Cic tinh chat

- (a,)= l;[a,l] =aqa.

-Néu a‘b=(a,b)=b;[a,b]=a.

-Néua,b nguyén to cung nhau = (a,b) = 1;[a,b] =ab

- UC(a, b) = U(UCLN(a, b)) va BC(a ,b) = B(BCNN(a, b))

Néu (@.0)=did =M 2 oy =1 Vidw: (1015) =541 0= 2 5 2.3)=1
- Ncu (a, =da, m,n) =1 1 duy: s =J; s =1.
b=dn 15=3.5
P c=am . 30=10.3
-Neu [a,b]=c; = (m,n)=1; Vi du: [10,15]=30; =(2,3)=1.
c=bn 30=15.2
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-ab= (a,b).[a,b] .

-Néu a laudc cua b thi —a ciling laudc cua b.

-Néu a laboicua b thi —a clinglabdicua b.

PHAN II.CAC DANG BAI

Dang 1: Tim wéc va bdi ciia mgt so6 nguyén.
Dang 2: Tim so nguyén n dé théa man di€u kién chia hét (hoac th6a man so6 da cho la so6 nguyén).

Dang 3: Phwong trinh wéc

Dang 1: Tim wéc va bdi clia mdt sé nguyén.

1.Phwong phap gidai

- Tix viée tim wdce va bdi ctia mot sb tu nhién suy ra udc va bdi cua mot $6 nguyeén.

- Cha y: Néu a 1a wdc ctia b thi —a ciing 1a uéc ctia b. Néu a 12 bdi ciia b thi —a ciing 1a boi cua b .

I1.Bai toan

Bai 1: Tim 5 bdicua 3; —3.

Loi gidi:
5 bdicua 3 la: 0;3;-3;6;—6 .

5 bdi cua -3 la: 0;3;-3;6;,-6.

Bai 2: Tim tat ca cac uwdc cia —3; 6; 11; —1.

N e

Loi gidi:
U(=3)={£L£3}. U(6)={xL;£2;£3;+6} . U(11) = {xL;x11}. U(-1) = {1}.

Bai 3:
Cho hai tap hop s6 A = {2;3;4;5;6}va B = {21;22;23} .
a) C6 thé lap duoc bao nhiéu tong dang (a +b) voi a € A va b e B?

b) Trong cac tong trén co bao nhiéu tong chia hét cho 2?

Loi gidgi:
a) SO cac nhiéu tong dang (a 4+ b) véia € A va b e B 1a 5.3=15 tong.

b) S6 céc tong chia hét cho 2 1a: 3.1+2.2=7 tong.
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Bai 4:
Dién s vao 6 trong cho dung:
x 36 3 —34 0 11
Y -3 —7 —17 —50 —1
Ty 7 —1
Loi gidi:
x 36 -49 3 —34 0 11
y —3 -7 -3 —17 —50 _1
x:y —-12 7 —1 2 0 -11
Bai 5:
1)Cho 4=1-2+3-4+...499-100
a) Tinh 4

b) A c6 chia hét cho 2, cho 3, cho 5 khéng ?

¢) A ¢6 bao nhiéu udc tu nhién ? Bao nhiéu udc nguyén ?

2) Thay a,bbing cac chit sb thich hop sao cho 24a685:45

3) Cho ala mot s6 nguyén c6 dang a =3b+ 7(b € Z). Hoi a c6 thé nhan nhiing gia tri ndo trong cac gia

tri sau:

a=11;a=2002;a =2003;a =11570;a =22789;a = 29563;a = 299537

Loi gidi:
la) A=-50
1b) A:2cho5, Akhong chia hét cho 3
1c) A c6 6 wéc tw nhién va c6 12 wdc nguyén.

2)Tacé: 45=9.5ma (5,9)=1

. b=0
Do 24a68b:45suy ra 24a68b:5 = {

Th1l: =0 taco s6 24a680
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D& 24468039 thi (2+4+a+6+8+0):9=a+2019=a=7

Th2: b=5ta c6 s6 24a685
D& 244685:9 thi (2+4+a+6+8+5):9 hay a+25:9=a=2

a=7,b=0

Va
i [a =2,b=5
3)S8 nguyén c6 dang a =3b+7(b e Z) hay ala sd chia 3 dw 1

Vay a c6 thé nhan nhirng gia trila a =2002;a =22789;a = 29563

Dang 2: Tim s6 nguyén n dé théa méin diéu kién chia hét (hodic théa min s6 da cho 1a s6 nguyén).

L.Phwong phap gidi

\ A A A . A A - A N A A r \ r A A \
Timson(neZ)déso A chiahét cho s6 B hoic 3 la s0 nguyén, trong d6 A, B 1a cac so phu thudc vao

14
A

sO n.
- Viét sb 4 duédi dang 4 :kB+m(k,m € Z)

- Lap luén:

+ Vi kB chia hét cho B, nén dé A4 chia hétcho B thi s m phai chia hét cho B hay B 1a udc ctia m .
+ Giai diéu kién B 1a udc clia sb m , ta tim duoc ».

I1.Bai toan

Bai 1: Tim n e Z biét: (3n+8)i(n+1)

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}.

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

Bai 2: Tim s6 nguyén n dé (n2 +3n+ 6)5(11 +3)

N, e

Loi gidi:

Tacd n2+3n+6:n(n+3)+6

TAI LIEU NHOM CAC DY AN GIAO DUC Trang 4




CHUYEN DE SO NGUYEN

Vi n(n+3)f(n+3), nén dé (n2+3n+6)f(n+3) thi 6f(n+3)
Ma neZ nén (n+3) la ue cua 6
= (n+3) e {+3;26} = n {0,-6;3;-9}

Vay ne{0;-6;3;-9} thi (n* +3n+6)i(n+3)

I T A 2o & on+l A
Bai 3: Tim tat ca cac s0 nguyén n d€ phan so c6 gia tri la mdt sO nguyén

N o

Loi gidi:

n+l

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

n—
Taco n+1=(n-2)+3, dodo6 (n+1)i(n—2) khi 3i(n-2)
:>(n—2) la udc cua 3

= (n-2)e{-3-11;3} = ne{-11;3;5}

n+l , ., .. . ~
c6 gia tri 1a mot s6 nguyén.

Vay ne{-1;1;3;5} thi

n—

Bai 4: Tim s6 nguyén n dé 5+n® —2n chia hét cho n—2

Tacé 5+n° —2n=5+n(n-2)
Vi n(n-2)i(n-2), nén dé (5+n’ —2n)i(n—2) thi 5:(n-2)
= (n—2) phailauéc cua 5 = (n-2)e{-5-L1;5} =>ne{-3;-1,3;7}

Vay ne{-3;-1;3;7} thi 5+n’—2n chia hét cho n—2

n—1

Bai 5: Cho 4= . Tim n nguyén dé A 1a mot s6 nguyén

n+4

N, e

Loi gidgi:
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n—1

Tacd A= 1a mot s6 nguyén khi (n—1)i(n+4)

n+4
Taco (n—1)=(n+4)-5, dodo (n—1)i(n+4) khi 5:(n+4)
= (n+4) phai la uéc ctia 5 = (n+4) e {-5-11;5} = ne{-9;-5,-3;1}

Vay ne {—9;—5;—3;1} thi 4 1a mot s6 nguyén

c6 gia tri 1a mdt sO6 nguyén

X 2 . 4n+
Bai 6: Tim s nguyén n d€ phan so n+s

n_
Loi gidi:
Tacé A;HS 1a mot sb nguyén khi (4n+5)i(2n-1)
n_

Tacoé 4n+5=2(2n-1)+7, do d6 (4n+5):(2n—1) khi 7:(2n-1)
= (2n-1) laudc cua 7 = 2n—-1e{-T;-L;1;7} = n e {-3;0;1;4}

dn+5

Vay ne {—3; 0; 1;4} thi c6 gia tri 1a mot sd nguyén

n—

c6 gia tri 1a sO nguyén.

Bai 7: Tim céc gia tri nguyén cia n dé¢ phan so A =

Loi gidi:
- 3(n—-1)+5
Taco N2 _3n=3+5_ (n-1) 3,0
n-1 n-—1 n-—1 n-1

Dé A c6 gi tri nguyén thi il nguyeén.
n f—

Ma il nguyén khi 5:(n—1) hay n—1 la uéc cta 5

Do U (5) = {+1;£5}

Tatim dugoc n=2;n=0;n=6;n=—-4.
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n->5
n+l1

Bai 8: Cho phan sd: A= (neZin+-1)

a) Tim n dé A4 co gia tri nguyén

b) Tim n dé A 1a phan sd t6i gian

Loi gidi:
a)A:n—5:n+1—6:1_ 6
n+1 n+1l n+1

A nhén gid tri nguyén n+1e U(6)={+1;£2;43;+6}.

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

n 0 2 1 -3 2 4 5 —7

b) A tbi gian <:>(n+1,n—5)=1c>(n+1,6)=1 <=>

< n+1 khong chia hét cho 2 va n+1 khong chia hét cho 3 n=2k—1 va n¢3k—1(keZ).

Bai 9:
a) Tim hai sb tu nhién a va b biét BCNN (a,b) =180 ; UCLN (a,b) =12

4dn -1

b) Tim ne Z dé phansé 4=

cO gia tri nguyén.
2n+3

Loi gidi:
a) Tacd ab=180.12=2160
Gia st @ <b. Vi UCLN (a,b)=12nén a=12m,b=12n v6i (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

Vay ta c6 hai cip (a;b) 1a (12;180),(36;60).

—1 2(2n+3
b)A:4n 1_2(2n+3) 7 T
2n+3 2n+3 2n+3 2n+3
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CHUYEN DE SO NGUYEN

A c6 gid tri nguyén < 2n+3eU(7)={£1;27}.
Ta c6 bang sau
2n+3 1 -1 7 =7
n -1 -2 2 -5

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

Bai 10: Cho A=2""1 Tim gt tri cia n dé:
2n+3

a) A 1a mot phan sb b) A4 1a mot sb nguyén
Loi gidi:

12n+1.. . ... neZz
a) A= la phan so khi 12n+1€Z,2n+3€Z,2n+3#0 <

2n+3 n#-1,5
b) A=12n+1_6 17

2n+3 2043
Alasé nguyén khi 2n+3eU(17) & 2n+3e{£l;+17} & ne{-10;-2;-1,7}

Bai 11:
a) Tim gia tri n 14 s6 ty nhién dé n + 7 chia hét cho n+2

b) Tim x 14 s6 chia trong phép chia 235 cho x duoc s6 du 1a 14

Loi gidgi:
a)(x+7)i(x+2) = 5i(x+2) = (x+2) e U(5) = {£1;+5}
=xe{-3;-1;-7;3}.

b)235: x du 14=>235-14ix(x > 14)

:>221§x(x>14):>xe{17;221}

Bai 12: Tim n € Zbiét: (3n+8)i(n+1)

N o

Loi gidi:
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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: n {-6;-2;0;4}

Bai 13:

a) Cho abc —deg:7.Ching minh abcdeg:7

b) Tim s6 nguyén n sao cho n> +1:n+1

N o

Loi gidi:
a) Ta c6: abcdeg =1000.abc +deg

= (1001-1)abc + deg = 1001abe - abe +deg = 1001abc — (abc - deg)
Vi 1001abe = 7.143abc = 7.143.abc:7 (1)

abc—degi7(gt)  (2)

Tu (1) va (2) suy ra abcdeg:7

b) Ta co:
n2+2=n(n+1)+[—(n+1)]+3
Vi n(n+1)in+1va —(n+1)in+1

Dé n’ +2in+1thi 3in+1=n+1eUB) = {£1;33} = ne{-2;0,—4;2} .

Bai 14:
a) Cho A=3+3%+3+3"+....+3”. Ching minh 4 chia hét cho 11 va 13.

b) Tim tit ca cac cdp sd nguyén x,y sao cho xy—2x+y+1=0.

Li gidi:
a)A ¢6 90 s6 hang ma 90:5nén A=3+32+3" +3*+....+3"
A=(3+32+33 +34+35)+(36+37 438430 +31°)+ ..... +(386 4387 4388 3 +39°)

=3.(1+3+32+33+34)+36.(1+3+32+33+34)+ ..... +386.(1+3+32+33+34)
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=121.3+3° +...+3%)11= 4'11

A 690 s6 hang ma 90:3 nén:
A:(3+32+33)+(34+35+36)+ ..... +(388+389+39°)
=3 (14343 )+ 3% (14343 )+ +3%(1+3+3)
=13.(3+3" +...+3%)i13 = 4113
b)xy—2x+y+1=0x(y-2)+(y-2)=-3

& (x+1)(y-2)=-3=1.(-3)=(-3).1

Turdosuyra (x;p)e {(0;—1);(—4;3)}

Bai 15: Tim tat ca cac sO nguyén n de:

n+l , TN n, A A
c6 gia tri 1a mot sO6 nguyén

a)Phan s6

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

la phén s6 toi gian

N, e

Loi gidi:

n+l1
a)
n+2

1a s6 nguyén khi (n+1)i(n+2)

Taco: n+1=(n-2)+3, vay (n+1)i(n—2)khi 3i(n-2)
(n-2)eUB)={-3;-L1;3} = ne{-11;3;5}

b)Goi d 13 UC ctia 12n+1va 30n+2(d e N*)=12n+1:d,30n+2:d
[5(12n+1)-2(30n+2) ]:d < (60n+5-60n—4)id < 1id

madeN*=d=1

Vay phan sb da cho tdi gian

N . A A 2 1A A n— perosqx A A
Bai 16: Tim s0 nguyén n dé phan so M = c6 gia tri 1a sO nguyén

n—

N, e

Loi gidi:
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=2n—7 =2n—10+3=2+ 3SGZ:>n—5€U(3)={il;i3}

n->5 n—>5 n—

a)M

=n 6{2;4;6;8}

n+3 , ., ... z n
5 co gid tri 1a sO nguyén

Bai 17: Tim s0 ty nhién n dé phan so
n —

Loi gidi:
n+3
2n—2

Dé phan sb c6 gia tri la nguyén thi n+3:2n-2

=2(n+3):2n-2

= (2n+6)—(2n-2)i(2n-2)

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

Sau khi thir cac truong hgp = n=>5.

3n-5

Bai 18: Cho 4= ,tim n e Zdé A co gia tri nguyén.

n+4

Loi gidi:
3n-5 3. -17
n+4 n+4

D¢ AeZ=(n+4)eU(-17)={xL;+17}.

Tacd 4=

Lap bang va xét cac giatritacd ne {—5; -3;21; 13} thi 4 nguyén.

Dang 3: Phwong trinh wée

I.Phwong phap gidi

- Tim cdp sb nguyén x,y théoa min P(x,y) =m ta dua vé dang A(x,y).B(x,y) =m tu do suy ra
A(x,y);B(x,y) la cac udc ciia m suy ra gid tricia x, y.

I1.Bai toan
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Bai 1: Tim tit ca cac cip s6 nguyén x,y sao cho xy—2x+y+1=0

Loi gidi:
xy—2x+y+1:0<:>x(y—2)+(y—2)
=3 (x+1)(y-2)=-3=1.(-3)=(-3).1

Trdosuyra (x;y)e {(0;—1);(—4;3)} .

Bai 2: Tim x, y nguyén biét: x+ y + xy =40

Loi gidi:
(y+1)x+y+1 =4l (x+1)(y+1):41 =1.41=41.1 :—1.(—41) = —41.(—1).
Sau khi lap bang ta thu dugc:

(x;y)e {(40; 0);(0;40);(-2; —42);(—42;—2)}

Bai 3: Tim céc s6 nguyén duong x, ythoa man 2x+3y =14

Loi gidi:

Xét 2x+5y=14(1)

Tacod: 14:2;2x:2=>5y:2 = y:2

Tacod Sy<14=y<14:5= y<2 maychinnén y=2
Thay vao (1) =>x=2

Vay x=2;y=2

Bai 4: Tim s6 tu nhién x, y biét: (2x + 1)(y —3) =12

Loi gidi:
a)(2x+1)(y—3):12:1.12:3.4 (do 2x+11¢)
2x+1=1=2x=0=>y=15

2x+1=3=x=1=y=4
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Bai 5: Tim céc s0 nguyén x, ysao cho: (x+1)(xy—1)=3

Loi gidi:
Vi (x+1)(xy—l):3,er,yeZ:>x+leZ,xy—leZ

Do d6, x+1eU(3) = {+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 cac cdp (x;y)théa man la: (—2;1);(2;1);(—4;0)

Bai 6: Tim cac s6 nguyén a, b biét rang: a_l = 1
2 b+3

Loi gidi:

a 11 2e-7 | = (2a-7)(b+3)=14
7 2 b+3 14 b+3

Do a,beZnén 2a—-7eU(14)

Vi 2a-71énén 2a-7 e {+1;27} = a €{0;3;4;7}

Vay (a;b) = {(0; -5):(3;-17);(4:1 1);(7;—1)}

Bai 7: Tim cac s6 nguyén x, ysao cho (x —1)(3 —y) =2

N o

Loi gidi:
Taco: (x—-1)(3—-y)=2=2.1=12=(-2).(-1)=(-1).(-2)

Sau khi lap bang, ta c6 cac truong hop:

(.2) €{(0:5),(-1:4).(3:2),(2:1)}-

Bai 8: Tim céac s6 nguyén x, ythéa man (x+1)(2y—5) =8
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Loi gidi:

Vix,yeZ=2y-5eU(8)ma 2y—51¢ nén
2y-5=1=>y=3=x=7
{2y—5=—1:>y:2:>x=—9

Bai 9: Tim céc sd nguyén x, y biét rang: (x—2)(xy-1)=5

Loi gidi:
Ta c6:(x—2)(xy—1)=(-1).(-5)=1.5
Lap bang va thtr cac trudng hop ta duge: (x;y) = {(1;—4);(—3;0);(3;2)}

Bai 10: Tim c4c s6 tu nhién x, y sao cho: x 3.1
9 y 18

Loi gidi:

cox 3 1 x 1 3 2x-1 3

Tr:———==—oo——— 2SS ==

9 y 18 9 18 y _ 18
& (2x-1)y=54=154=227=3.18=69

Vi x1a so tu nhién nén 2x—11a uwdc so 1é cua 54.

2x—1 1 3 9 27
X 1 2 5 14
y 54 18 6 2

Vay (x;y) = (1;54);(2;18);(5;6);(14;2)

Bai 11: Tim s6 nguyén x va y,biét: xy—x+2y=3

Loi gidgi:
xy—x+2y=3:>(xy—x)+(2y—2):1

:>x(y—1)+2(y—l):1:>(y—1)(x+2):l
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-1=-1 =0
%) y N y
x+2=-1 x=-3

Vay x=—-1;y=2hodc x=-3;y=0

Bai 12: Tim céc s ty nhién x, y sao cho (2x+1)(y—5) =12

N o

Loi gidi:
Taco: 2x+1;y-5€U(12)=1.12=2.5=34

2x+1=1=x=0;y=17
Do 2x+11¢ =
2x+1=3=x=Ly=9

Vay (x;»)=(0,17);(1,9)

Bai 13: Tim x,ynguyén biét: 2x(3y-2)+(3y-2)=-55

Loi gidgi:
2x(3y-2)+(3y—-2)=-55
= (3y-2)(2x+1)=-55

Ta c6 bang sau:

3y-2 -1 -55 -5 -11

2x+1 55 1 11 5
x 27 0 5 2
v %(KTM) _T%(KTM) 4 -3

Vay ta co cac cap (x;y) la (5;—1), (2;—3).

Bai 14: Tim céac s6 nguyén x, ysao cho : xy—2x—y =—6

Loi gidi:
xy—x—y:—6<:)(x—1)(y—2):—4(x,yEZ)

Ta c6 bang sau:
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x—1 -1 1 -2 2 —4 4
y=2 4 —4 2 -2 1 -1
x 0 2 -1 3 -3 5
y 6 -2 4 0 3 1

Vay ta co cac cap (x;y) la (0;6), (2;—2),(—1;4), (3;0), (—3;3), (5;1).

Bai 15: Tim x, y e Nbiét (2y+1)(x—-4)=10

N e

Loi gidi:
2xy+x—-8y=

14

= xQ2y+1)-8y—4=14-4

= x(2y+1)-4(2y +1)=10

= (2y+1)(x-4)=10

Vi x,yeZnén 2y+leZ,x—4e€Z,suyra 2y+1,x—4 la udc nguyén cia 10 va 2y +11¢

Lap bang

2y+1 1 1 -5
x—4 10 -10 2
x 14 -6 2
y 0 -1 3

va x=14
a 5
ay y=0

x=—6
y=-1

x=6
y=2

x=2
y=-3

Bai 16: Tim cac nguyén t6 x, y thoa mén : (x—2)2 (y-3)=—4.

N, e

Loi gidi:

Do—4 = I’ (— 4): 2°.(=1) nén co cac truong hop sau:
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(x=2)* =1 x-2=1 x=3
THI: = =
y-3=-4 y=-1 y=-1

Bai 17: Tim cac s6 x, y e N biét: (x+1)+(2y-1)=12

Loi gidi:
(x+1)(2y-1)=12=1.12=2.6=34=12.1=62=43;x, ye N
Ma2y—11asdle =2y—1=1;2y—1=3

V6i 2y—1=1=y=1thi x+1=12= x=11

Tadugc x =11; y=1

Véi 2y—1=3=y=2thi x+1=4=x=3

Ta dugc x=3; y=2

Két ludn: véi x=11; y=1 hodic x=3, y=2 thi (x+1)(2y—-1)=12.

Bai 18: Timsénguyénx,ybiét:E—Z:l.
x 3 6
Loi gidi:
2:%+§©§:%c>x(l+2y):5.6=30 4) = x, 1+2ye U(30) (1)
X X

Ma U(30) ={-30;-15;-10;-6;-5;-3;-2;—1; 1; 2; 3; 5; 6; 10; 15; 30 } (2)
Mit khac 1-2y1asé 1é (3)
Tu (1, (2), (3), (4) ta c6 bang sau:
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1+2y | -15 | -5 -3 -1 1 3 5 15
X -2 -6 -10 | =30 | 30 10 6 2
y -8 -3 -2 -1 0 1 2 7

Vay cac cip sb nguyén (x, y) can tim 1a:

(-2:8);(—6;-3);(—10;2);(-30;-1) 5 (30;0) ; (10;1) ; (6;2) ; (257) ;

Bai 19: Tim c4c s ty nhién x, y. sao cho (2x+1)(y—5) =12

Loi gidi:

Taco 2x+1; y—5 laude cua 12
12=1.12=2.6=3.4

Do 2x+1 1é 2x+1=1 hoac 2x+1=3
=2x+1=1=x=0; y-5=12=y=17

hodc 2x+1=3 = x=1; y-5=4=y=9

Vay (x,y) = (0,17);(1,9)

Bai 20:
a) Cho s6 abc chia hét cho 37. Chtrng minh rang sd cab cling chia hét cho 37
b) Tim sd x, y nguyén biét xy+12=x+y

N, e

Loi gidgi:
a)Ta cO: abci37 = 100.abci37 = abc00:37

= (ab.1000+¢00):37

- [E.999+(c70+%)}237

= (ab.999+cab)i37

Ma ab.999 = ab.37.27:37 = cab'37
Vay néu abci37thi cabi37
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b)Tacé) xy+12=x+y=xy—x—y+12=0

:>x(y—1)—(y—1)+ll=0

= (x-1)(y-1)=—11=-111=1.-11=11.-1=-11.1

x—1 ~11 -1 1 11
b1 1 11 11 -1
. 10 0 2 12
y 2 12 -10 0

Vay (x;y)e{(-10;2);(0;12);(2;-10);(12;0)}

Bai 21: Tim tat ca cac cap sO nguyén sao cho tong ctia chiing bang tich cua chung.

N, e

Loi gidi:
x=0,y=0hoac x=2,y=2

Bai 22:
a)Tim sd du trong phép chia khi chia mot s6 tw nhién cho 91. Biét rang néu lay sb ty nhién d6 chia cho 7

thi duoc du 1a 5 va chia cho 13 dugc du l1a 4

. X 1
b)Tim cac cdp sO nguyén (x; y) biét: % +1= 1
y —

Loi gidi:

a)Goi sd ty nhién d6 13 a

Theo bairata co: a=7p+5;a=13q+4(p,q eN)

Suyra: a+9=7p+14=7.(p+2)7

a+9=13g+13=13(g+1)i13

Taco: a+9:7,a+9:13;(7,13) =1

Do d6 a+9f91:>a+9=91k:>a=91k—9=91k—91+82=91.(k—1)+82

Nén achia cho 91 ¢6 du la 82.

1 x+5 1
Pt =
y-1 5 y-1

b)Ta co: §+1= & (x+5)(y-1)=5.1
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CHUYEN DE SO NGUYEN

< (x+5)(y-1)=5.1=15=-5.(-1) = (-1).(-5)
Thay hét tit ca cac trudng hop ta co:
(x:7) ={(0:2):(~4:6)5(~10;0);(~6:-4)} .

3 HET
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