DU AN TACH PE HSG TOAN 7

Nguoi lém:NNguyén Thuy Trang )
Zalo: Nguyén Thuy Trang - s0 dt zalo: 0384714131
Email: thuytrang.hongbang@gmail.com

CP5: SO NGUYEN TO, HQP SO

Dang 1. Sir dung céc tinh chit ciia phép chia s6 nguyén

A. Tric nghiém (néu cé)

B. Ty luan

Caul. (HSG 7 (LDP)Hung Ha 2022 - 2023)

Tim mét sd c6 ba chit sb biét rang sb d6 chia hét cho 2 , cac chir s6 cua n6 sap xép theo thu tu tir nho

K a2 304

dén 16n ty 1€ voi
Loi giai

E)
i ez . i x .« abc . .. abceEN.a<b<c=9
Goibachitsocuasdcantimla . Diéu kién .

a_b _c
. 5 3 a4 . . a, b, L
Theo bai ra: 2 3 4 va s0 ¢6 ba chir sO @0 ¢ chia hét cho 72 .
. @b ¢ . 72 . 9 .
Ta co soO co ba chir so chia hét cho nén no chia hét cho , chia hét cho
.  a,b,c .
S0 ¢ ba chir sO chia hét cho 9
(a+b+c)9 O<a+bhb+c<?] a+b+ce{9.:|8:
= ma nén
_—E—E a b ¢ a+b+c
. 3 4, . I 2 3 4 2+3+4
T , ap dung tinh chat day ti s6 bang nhau ta co:
a+h+r=9= EZE :EZE =1
p 2 3 4 9
+) Néu
=g =2b=3c=4
0234 243 324 342: 423 432 o ; 8 432
Ta dugc cac so . Nhung s0 can tim phai chia hét cho  nén chi c6 s6
, 1)
chia hét cho
a+bec=lg= 1=l 18,
P 2 3 4
+) Néu
= g =4; b =0; ¢ =8.
. 408; 480; 048; 084; 840; 804 .y . .
Ta dugc cac so ' ' ' ' ' . Nhung s0 can tim phai chia hét cho 8 nén chi co so
648; 864 , ()
chia hét cho 72
O . oa ... 432:648: 864
Tu va ta dugc cac so can tim la:

Cau2. (HSG 7 huyén Nong Céng 2022 -2023)
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DU AN TACH PE HSG TOAN 7

(n>1) 2 2 . . .
L mH4 Ly 16 45 cac 56 nguyén t. Chimg minh ” chia hét cho

Cho sb nguyén thoa man
5
Loi gidi
. 2 .
Vi moi s6 nguyén # thi 7° chia cho 5 du % ! hogc 4.

+ Néu n’ chia 3 du ! thi n” =5k+1 (FEN®) = n? +4 =Sk +1+4 =5k +5 =

2 £ A c s \ \
Do d6nén ”~ +4 khong 1a sé nguyén td. Loai trir truong hop nay.

2 = a % 2 =L :
e Nbw 7 chia S dy 4 g =Sk +4 (keIN*) = 42 +16 =5k +20 5

2 . .
Do d6 "~ +16 khong 1a s6 nguyén 6. Loai trir truong hop nay.
2 . .
Vay " 55,suyran:5.
Cau3. (HSG 7 huyén Thwong Xuan 2022 - 2023)
m;n

1 hai sé chinh phuong 1¢ lién tiép. Chimg minh rang: ™"~ "~ " *1 chia hét cho 192

Cho
Loi giai
Ta c6: 192 =16.12

. . ‘ — 2 _ 2 *
Do """ 1a hai s6 chinh phwong 1¢ lién tiép nén ta co: ™ =(2k-1) va =(2k+1) (keN®)

e -m-n+1=(m- -
Khi dg: ™ m-n 1=(m-1)n-1)

:[{I.II!I. = I}j - I][{Eﬂ.‘i‘l}?‘ |]:|{4ﬂ'" - :]_1|!|_}|{g]_1|lt-1I +4ﬂ}

=16k2 (k- Dk +1):16 (O

Ta co: k(k-1)k+1):3 va k(k-1k(k+1):4

Ma (3,4)=1 nan K (k= D(k+1):12
= mn-m-n+l=l f]ﬁf"l[ﬁf - Ik +1):12 (2)
Tu (1) vi 2  suy ra: mn=-m=-n+l:192 (dpem)
Ciaud4. (HSG 7 huyén Cam Thiiy — Thanh Héa 2022 - 2023)

£ (x) (x-3)x- 2)

chia cho *= 3 thidu 7 ; chia cho X~ 2 thi du ; chia cho ~7 dugc thuong 1a

f(x)'

Biét
3X va con du. Tim

Loi giai

Fx)=(x-3)A)+7 Q)

Theo bai ra, ta co:

Flx)=(x-2)B(x)+5 )
Fe)=3xCe-30x-2)+ax+b (3)

Cac dang thtrc trén dung véi moi * nén:

+) Thay ¥ =2 vao (2);(3)duqc: 2a+b=5 ()
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-3 . )0 7 5
+) Thay o _3V£10 ;  duoc: Sa+b =T

- 4 .() ,
u va , suy ra:
Do d6 dur 1a 2x +1

a=2:b=1

FG)=3x0e- 3)(x- 2)+ 2 +1 =32 - 1557 - 20x +1
Vay

Dang 2. Ap dung dinh Iy Fermat
A. Tric nghiém (néu cé)
B. Ty luan
Caul. (HSG 7 huyén CAm Thily — Thanh Héa 2022 - 2023)
3 3 3 3
a +b =2\c - 84 .
Cho @D-¢-d€Z 55 man ( ) Chimg minh @ *b+¢+d chia hét cho 3
Loi giai

& +b =2(P-8d7) o & 4B+ v =3 - 154
Ta co
My 3154713 ot b e+t i3 (D)
]

nén
s+

[
Du trong phép chia a cho 3 1a !
a =a’ (mod3)

. b=b"(mod3):c =¢ (mod3):d =d° (mod3)
Tuong tu ta co

a+b+c+d =a° +b +c +d° (mod3) Q)
)

T ~"va @) suyra @+b+c+d chiahétcho 3.

Dang 3. Phwong phap phan tich

A. Tric nghiém (néu c6)

B. Ty luian

Caul. (HSG 7 Olympic My Pire, Ha N§i 2022 - 2023)

(x; ) Jxy+2x- 5y =0

théa mén diéu kién:
Loi giai

Tim cac cap s6 nguyén

Ta co:
Jxy+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)=5

x,yeZ= (Bx-35)eZ(y+2)eZ
= (3y+2)eU(8) =| H;+2; +4; +§|

. B ) D O PO T~
Ma 37 *2 1356 chia cho 3 du 2 = Y F2E1- L &8

3 [
1 suy ra du trong phép chia ¢ cho 3 cling 1a |

.1l
E
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Ta c6 bang sau:

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

(x:)e| (- 2).C 1~ 1),(3:0),(2:2)
Vay

Cau2. (HSG 7 huyén Cam Khé 2022 - 2023)

Tim che s& “PC nouve s a 43a +5=5" . a+3=5
im cac so nguyén duong théa man va

Loi giai
Ta co:
a€Z = 5" =" +3a7 +5>a+3 =5°
=555 = pbse
L 5bise
= (& +3a2 +5):(a+3)
= a (a+3)+5:(a+3)

Vi a’ (a+3)a+3= 5a+3= a+3eU(5)

= a+35|[ ﬂ;ﬁ} 1)

Do GEZ = a+3=4 @)

1o D s @ = a43=52a=2=27+322+5=5

25 =5"= b =2

243=5"= ¢ =l

Vay a=Xb=2:c=I1

Cau3. (HSG 7 Pdng Nai, truong THCS - THPT Tri Thirc 2022 - 2023)

L .9” —_ 3”

Tim ” nguyén duong théa man 27
Loi giai

ngif :3}1
27
L"}ZH‘ ="
33
32n- 3 =3
2n-3 =n
n =3

vay " 73

Cau4. (HSG 7 huyén Nong Cong 2022 - 2023)
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3.5 2 =2(b+c)
s A R a,b,c . a’-b-¢ =3abc T =< ¢
Tim céc s0 nguyén duong biét va

Loi giai

Vi a- =2(b+c)

Nén 2a>b+c ™ 4a>2(b+c) da>a° = a<4

nén @ 13 s6 chin. Ma @ —b° - ¢ =3abc = a>b. a>c,

Ma @ 14 s6 chin a nguyén duong nén @ =2b+c=2 po b, c nguyén duong nén b=c=l

VayaZZ’ b=c=1_

CausS. (HSG 7 huyén Thi Xa Ky Anh 2022 - 2023)
4= 3n+2

Tim céc s6 nguyén duong " ma khi thay vao n=1 thi 4 nhan dugc gia tri nguyén. Tong tat ca
cac gia trj nguyén duong ctia ” vira tim duoc bang bao nhiéu?
Loi giai

+2
A:?’” . 5
n- 1

n-1

Pé 4 nguyén duong thi n-1eU(s)

n-lell;- 1;5:- 5|
ne {E;D;G.j— 4:
Ma " nguyén duong — " =6n =2
Cau 6. (HSG 7 huyén Yén Bai — Yén Binh 2022 - 2023)
Cho? 14 s6 nguyén t6 16n hon 3. Biét #*2 ciing 1a sé nguyén t6. Ching 6 rang P *! chia hét cho
6 .
Loi gidi
. . +1 .
vi P 1asé nguyén to 1on hon 3 nén 1¢, do do P* chin
= p+li2 )

—3% +1 =3k +2, (keN)
3 P ¥ hoac P

Ciing do P 1ash nguyén t6 16n hon ~ nén
p =3k +1 . p+2 =3k +3=30k+1):3
thi

Néu
. . =3k +1
= P2 khong 1a s6 nguyén to nén P khong xay ra.
p=3k+2= p+1=3k+3=3k+1):3 (2)
Do d6
vi @=Ly O @ g (D)o

Dang 4. Giai phwong trinh nghiém nguyén dya vao tinh chit s6 nguyén t6
A. Tric nghiém (néu c6)
B. Tu luan

Caul. (HSG 7 huyén Quan Son 2022 - 2023)

(x,7) 10" +6y =2023.

Tim céc cap s nguyén thoa man
Loi giai
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Ta co

10"+ 6y =2023 = 10"

=M - ) 7
=2023- 0y, sO nguyeén.

Suy ra 10" 13 6 nguyén, tir @6 ¥ €N

Khi do

10* =2023- 6y

1a mot s6 1¢, suy ra ¥ =0

Tir d6 tim duge ¥ =337

Viy (x

Cau 2.

\ . A A X
Tim céac s0 nguyén Y

:v) =(0; 33?).

(HSG 7 huyén Thwong Xuan 2022 - 2023)

thoa man: -

321}2+}._a-

7
YT Hx = +1

Loi giai

+) Truong hop ¥ <Y, ta co:

+) Truomg hop ¥ =0, ta co: ¥~ +x =3

Cau 3.

Tim cac cdp sO nguyén

X
Ta co

VP =x" +x =x(

2020. ¥

VT =3 +1

= Truong hop

+ A A
x+1) la sO0 nguyén

- 1
a n_ -

khong 1a s6 nguyén (vi a" voi a #0 neN

nay loai.
2020.0 +1

o x(x+1)=2=12=(-2)(-1)

Vi X€Z pgp ¥ <x+l = x =1 poyc x =-2

Khi do: ¥ =1 thi ¥ =0, x =-2 3 ¥ =0

+) Truong hop ¥ > 0, ta co:

VP =x" +x =x(x+1)

3 du?2

chia cho 3 du I,

= Truong hop nay loai.

Vay: Cap sb nguyén

(x;y ) can tim la:

(1:0), (-2:0).

(HSG 7 huyén Soc Son — Ha N¢i 2022 - 2023)

+5y 4 =2

(x;9)

, N +5p+ap =2
thoa man : * Sr+m

Loi giai

= (x+x0)+(5y+5)=7

= (r+5)(y+1)

=7

= (x+5)(p+1)=1.7 =7.1 =G 1)(- 1) =(- 7)(- 1)

x+5

X

-12

< A A ‘A <K A 2 . 4 - .
1a tich hai s6 nguyén lién tiép nén X~ +X chia hét cho 3 hoic chia cho
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y+l 7 1 -7 -1
y 6 0 -8 -2
, , (x;3) +5y+ 3 =2
Két luan: Vay co 4 cap s nguyén 4 théaman 0 " la

(-4:6):(2:0):(-6:- 8):(-12:- 2)

Cau4. (HSG 7 huyén Ha Pong , trwong Lé Quy Pon 2022 - 2023)

EZ r o "+2 = 7 :5
Tim 7~ < pidt T
Loi giai
, xy+2x- y=5= x(y+2)- (y+2)=3 = (x- I)(y+2)=3 (x)
Ta co:
. L y+2 *
vi Y €Z la cac sO6 nguyén nén = 1) EZ. Do do6 tur ta co bang sau:
y+2 3 1 -1 -3
x-1 1 3 -3 -1
X 2 4 -2 0
Y 1 -1 -3 -5

e @i 10:(-2:-3):(0:- 5)
Vay

Dang 5. Cac bai toan vé hai sb nguyén t6 cung nhau

A. Tric nghiém (néu c6)

B. Ty luian

Caul. (HSG 7 huyén Nga Son -Thanh Héa 2022 - 2023)

+2 p+6 p+8 p+l4 . .
P ) P , P , P cling 1a s6 nguyén to.

Tim s nguyén to 7 sao cho
Loi gidi

Giasavoi P =2 lasbnguyentd =~ P ¥ 2 =42 lahop sé = 2 =2 (loai).

+v6i P =3 1ash neuyénty ~ PO =93 5 hop s6 = 2 =3 (loai).

p+2:7’ p+6=]], p+8=]3’ p+14 =19 déu 1a s nguyén 6.

+V6i P =3 1ash nguyén to =
Ly P p:5ﬁc+l’ p=5k+2’ p=5k+3, p=5k+4’(k€|N)

Néy P =SkH1= pHI4=Sk+1414 =5k +1555 4 qep o5 = pHld e 6= p =Sk+]
(loai).

- Néu valénhon 3= P*8 lahopsé = 2 =K+ 2 (10ai).
CNéy P =3k+3= p+2=5k+515 s 160hon 0= P12 1 hop s6 = p =5k +3 (loai).
_Néy P =3k+4= p+0=5k+4+0=5k+10:5 5 16 pon S = p+6le‘1hops6 = p =5k+4
(loai).

Vay ¥ =3 lasb nguyén td can tim.

p=Sk+2= p+8=5k+10=5(k+2):5
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Céu2. (HSG 7 huyén Séng Lo — Vinh Phic 2022 - 2023)

. . 2 2_ 5 . .
Tim s6 nguyén to P sao cho 7 P % ddulash nguyén to.

Loi gidi

_ 2 g 24— 2 2 _ [
voi P27 A =8ipT - 4=0= pT 4 0 0T 4 4y op s6.
vay P =2 (khong théa man)

_ T B 2 2 ) )
voi P =3 pm A=t -4 =5= ptad Gy p 4lésénguyént6.
Vay P =3 (thoa man).

. . 2 2_4:

Vi P 1asénguyén téva 7 >3 P chia 3 du l hoic 2= 7 chia 3 du 1= P 4:3
Ma P 4Z3= po4 1a hop sb (khong thoa man).

=3 244 2.4 . .
vay P 7 mi P T va? T 7 ciing 1a cac s6 nguyén 6.
Céu3. (HSG 7 huyén Yén Thé - BG 2022 - 2023)

-2 +2
P Vép

, . R . , C3p+2 , ,
Cho ¥ 1as6 nguyén to thoa man déu la s6 nguyén to. Hoi P 1a s0 nguyén t6 hay

hop sd.
Loi giai
Xét P =2 thi P~ 2=0 g3 P+2 =4 11500 phai 1 s6 nguyén t& (KTM);
Xét P =3 thi 27 2 =1 khong phai 1a s6 nguyén t5 (KTM).
Xét P =3 thi 7373 va P2 =T 13 cac sé nguyén t6 (TM)
Khi @6 2P *2 =17 13 5§ nguyén t5.
Xét P >3 thi P 6 dang 3k +1 hogc 3k +2 (k€N.k =2)
Vo P kA gy p 2 =343 =HEH13 08 P52 D 13 hop s6 (KTM).
Vi P =342 4y P 223003 103 P25 2 P 3 hop s6 (KTM).

Vay khi P; P2, P*2 qdu 1a s6 nguyén té thi 3p+2 ciing 1a s6 nguyén t6. Tai liéu duoc chia sé
bdi Website VnTeach.Com
https://www.vnteach.com
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