DU AN TACH PE HSG TOAN 7

Nguoi lam: Nguyén Minh Hiéu
Zalo:Nguyén Minh Hiéu - sb dt zalo: 0962882326
Email: mhieuvq@gmail.com

CP5: SO NGUYEN TO, HQP SO

Dang 1: Sir dung cac tinh chit ciia phép chia s6 nguyén
A. Tric nghiém (néu cé)
B. Ty luian
Cau 1. (HSG 7 huyén Kinh Mon 2020 - 2021)
Cho cac s6 nguyén duong a,b,c,d thoa man @ *+b"+¢ +d” chia hét cho 2. Chimg minh rang:
a+b+c+d 13 hop sb.
Loi gidi
Ta co:

Erh A td -a-b-c-d_ (ﬁ':- ﬂ)‘l‘(b:- !:r)+(r::-r:)+(d:- {?r)
_ala-D+b(b- D+clc- D+d(d-1)

Do a b c d lécécsénguyénduong,nén avya-1.by3b-1.¢cvyac-1.d yyd-113hajsd
nguyén lién tiép. Suy ra:

(ala-1):2

b(b-1)2

ele-1)2

d(d-1)2= (@ +5"+J +d*)- (a+b+c+d):2
vy @D+ )2 o (avbrerd) 1)
vi #0:6:d 13 40 64 nguyén duong = a+b+c+d >2 @

T D2 @ = avbrerd yngpsh
Vay a+b+c+d 14 hop sb.
Ciu 2. (HSG 7 huyén Truc Ninh 2018 - 2019)

i 2 +ab+ 2 ¢ 2 +h)=22
Tim céac so tu nhién a,b sao cho: (20084 +35 I)( 008 0084 b) 5.

Loi gidi

Theo da bai = 2008a +3b+1 3 2008" +2008a +5 13 hai 56 18
Néy @ #0 = 2008° +2008a 13 <6 chin
pé 2008" +2008a+b 1¢ = b 1¢ néu b 18 = 3b+1 chin, do d6 2008a +3b+1 chin (khong thoa
man), vay ¢ =0
vai a =0 = Gp+1)(b+1)=225
vi beN= Gb+1)(b+1)=3.75 =545 =9.25

_ [3b+1=25
3b+1 khong chia hét cho 3 va 3b+1>b+1  [P*+1=9 = p =3
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vay @ =0,b =8

Dang 2: Ap dung dinh Iy Fermat

A. Tric nghiém (néu cé)

B. Ty luian

Dang 3: Phwong phap phan tich

A. Tric nghiém (néu c6)

B. Ty luidn

Cau 1. (HSG 7 huyén Thiéu Héa 2020 - 2021)

Fx)=ax +bx’ +ex +d V6i aeN’ va fF(5)- fF(4)=2022

Cho da thuc: ~~ . Chirng minh:

AR A S

Loi giai
Xét da thire: F)=ax +bx" +ex+d véi A€ N’

) F@)=(a5 +b5 +c5+d)- (a4 +h4 +cd+d)
Ta co:

= £(5)- £(4) =(125a +25b+5c +d )- (64a +16b +4c+d)
= f(5)- f(4)=6la+9+c
Ma F(5)- fF)=2022 - 610495+ =2022 (D

M- @ =(aT +bT +cT+d)- (a2’ +b 2 +c2+d)
Lai co:

= f(7)- F(2)=(343a +49 +Tc+d)- (Ba+4b+2c +d)
= f(7)- £ (2)=335a+45p+5¢
= f(7)- £(2) =5(67a+9b+c) =5(6a+6la+9b+c) (2)

Tae D ya @D suy ra: £ f@)=5(0a+2022) , hop s0.

Viy F()- 1) 12 hop s6.
Céu 2. (HSG 7 huyén Tién Hai 2021 - 2022)

Al Ty Ty gy i L ,
Cho 2022 § 1" 2773777 2021" "2022 13 c4c sb tu nhién khac O thoa man:

C O S S +__  + =1

2 . Chung minh rang: Ton tai it nhat mot s6 trong 2022 6 da

Loi giai

1 1 1 1 1
L S S R =1

a, a, a a a
y 1 2 73 2021 "2022
= Ay y.llngns A Ay nlngy | S0y ly9e (*)

*

R RL TR a A 13 A 12 PP ST LA , 10
17273 2021°72022 deulasole,khldovetralcua()latongcua 2022 5518

Gid str cac so <
nén ve trai la so chan , ma veé phai la so 1é (mau thuan) = Dicu gia st sai.

Vay do d6 ton tai it nhat mot sé trong 2022 4 4 cho 1a s chin (dpem).
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Céu 3. (HSG 7 Truwomg THCS Nguyén Trung True 2018-2019) Chimg minh rang néu 7 va 7 1a

A=Gm+n+1)Gm- n+4)

cac sO ty nhién thi so: la sO chan

Loi giai

Ta xét hi¢u Gm+n+1)- Gm- n+4) =Sm+n+1-3m+n-4 =2m+2n-3

vei "M EN i 2m+20- 3 13 mot s6 le.,

Do d6 trong hai s§ S +n+1 y3 3m- n+4 phaj co mot sb chén.

Suy ra tich ctia ching 1a mot s6 chan.

Vay 4 1a s6 chan.

Dang 4: Giai phwong trinh nghiém nguyén dwa vao tinh chit sé nguyén to
A. Tric nghiém (néu c6)

B. Tu luan

Cau 1: (HSG 7 huyén Thiéu Héa 2020 - 2021)

(x,5)

x-2xy+y-3=0

Tim cd@p so nguyén thda man:

Loi giai
Ta cb: x=-2xy+y-3=0
= x(1- 2p)+y =3
= 2x(1-2p)+2y =6
= 2x(1- 23)+2y-1=6-1
= (2x-1D(0- 2p)=5 (1)
= 2x- 1eu(5) (i ZVEZ,

= 2x- 1€[l;- 1;5-5| (2)

Tu M va @) ta co bang:
2x-1 1 5 -1 -5
1- 2y 5 1 -5 -1
X 1 3 0 -2
y -2 0 3 1
Thoa man Thoa man Thoa man Thoa man

h] l Ny | . . _
Véy (r-_} )El (I- ._.).(':l’__?ﬁ)_ (3.0).( ___.__I# .
Cau 2: (HSG 7 huyén Kinh Mén 2021 - 2022)
Tim cac sb nguyén X,V pibt Xt +y =2 .
Loi giai
Ta co: X+xy+y =2
x(y+)+y+1=3

(x+1)(p+1)=3
Do ¥, Y nguyénnén x +1;V *+1 cling nguyén
Do do: I+IEL-"(3) (Vi x,yez)

= x+lell;- 13- 3} (2)
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Tu M va @) ta c6 bang:
x+1 1 -1 3 -3
y+1 3 -3 1 -1
X 0 -2 2 -4
y 2 -4 0 -2
Théa man Théa man Thoa man Thoa man
vay 81)€((0:2).(2:0).(-2-4),(- 4-2)
Cau 3: (HSG 7 huyén Hwong Khé 2021 - 2022)
2.2t
Tim sd nguyén * va Vbiét: ¥ 2 4,
Loi giai
2,21, 1y
Taco * 2 4 4 2 x(1- 2y) =20
Vi X va Y nguyén ma 12 13 s8 1¢ nén ta c6 bang sau:
X -20 20 -4 4
1- 2y -1 -5 5
y 1 0 3 -2
vay (8)€((:20:).(20:0).(- 4:3), (4:- )
Cau 4: (HSG 7 huyén Chwong MJ 2018 - 2019)
Tim céc cip sb6 nguyén duong (a.0) biét: 3a- b+ab =§
Loi giai
Ta co: 3a- b+ab =8~ (ab- b)+Ba-3)=5
= bla-1)+3(a-1)=5= (a- 1)(p+3) =5
Lap bang ta co:
a-1 1 5 -1 -5
a 2 6 0 -4
b+3 5 1 -5 -1
b 2 -2 -8 -4
Xét Thoa man Khoéng thoa man | Khong théa man | Khong théa man
Vay céc cip sd nguyén duong (a.b) can tim la (2;2).
Cau 5: (HSG 7 Trwong THCS Cu Chinh Lan 2018 - 2019)
d.r2l
Tim s6 nguyén %Y biét: x 4 8
Loi giai
W13 1y s 1Yy
Tex 4 8 x 8 4 x = x(1- 2y) =40
= 1-2y€ycie caad01a LD
1- 2y -5 -1 1 5
X -8 - 40 40 8
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y | 3 | 1 | 0 -2

e (ay) =] 6 8:3);(-40:1);(40;0);(8; - 2)
Vay ta c6 cac cap so .

r - Vv e
Cau 6: (HSG 7 huyén Luc Nam 2018 - 2019) Tim s6 nguyén Y sao cho *~ = +y =0
Loi giai
T *° 2xp+y =0 = (1- 2y)(2x-1) =-1

(a-2y) v (2x-1)

Vi 7V 1a cac s6 nguyén nén la cac s0 nguyén , do do ta co cac truong hop sau:

1- 2y =1 x =0 1-2y =-1 x =
= =
2x-1=-1 V=01 50 2x- 1=l y =l

Vay ¢6 2 cip s6 *>Y nhu trén thoa man diéu kién dau bai

Ciu 7: (HSG 7 huyén Chwong My 2018 - 2019) Tim %> nguyén biét; ¥ *3x- ¥ =0
Loi giai
x(p+3)- (p+3)=3= (x- D(y+3)=3
Ta c6 bang sau:
x-1 -1 1 -3 3
y +3 -3 3 - 1 1
X 0 P ) 4
Y -6 0 -4 -2
. ¥l -ay(a4-2Y(0-2-
Céac cap (r; ) théa man 1a (2:0):(0:-6):(4-2)(-2; 4)'

Dang 5: Céc bai toan vé hai s6 nguyén t6 cung nhau

A. Tric nghiém (néu c6)

B. Ty luanTai liéu dwoc chia sé béi Website VnTeach.Com
https://www.vnteach.com
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