Nguoi lam : Pham Thi Thao )
Zalo : Thao - SO dt zalo : 0396464685
Email : thaohp2011@gmail.com

‘ CDb 11: PONG DU THUC
Dang 1. St dung dong du thirc chirng minh chia hét
Cau 1. (HSG 7 huyén Hoai Nhon, truong Pao Duy Tir 2018-2019).

M=75.(47" 447 4 +4 +4+1)+25

. . 2
Chutng t6 rang chia hét cho 10

Loi giai.
Ta co
=75.(47" +4™7 4+ 47 +4)+100
.75 =-25(mod100)

Taco:
J 754" 4 a4 +4)=-25(47 477 + L+ 47 + 4)(mod 100)
s (4 T 44 +4)=-254(4 w4 w44 +1)

Laicé:
—-100(4™7 +4™ + _+4+1)100
_ 75.(47 4™ 4+ 4" +4) =0(mod 100)

7504 +4™7 4+ 4 +4):100

Hay
7504 447 4+ 47 4 4)4100:100
Do d6
M =754 +4" + __+4 +4+1)+25 .
Vay ( ) chia hét cho 10°

Céu 2. (HSG 7 truong THCS Hién Quan 2018-2019).

Chtng minh rang 7" +7 - 7 chia hét cho 55
Loi gidi.
Taco: 7 =49

My 49 = 1(mod5)= 7° =- 1(mod5)
= 7 =(7") =(-1Y (mod5)= 7* =1(mod5)

7° =77 =1.7(mod5) = 7° =7(mod5)

Laico

Vi 7° =7°.7° =1.49(mod5) = 7° =- 1(mod5)

Nen 7T - T =(-1+7- 1)mod5)= 7"+7 - 7" =0(mod5)
=T +7 -7

vi 49 =5(mod11)= 7° =5(mod11)

= 7 :(?;); =5 (mod11)= 7 =3(mod11)

.: = 4 = : —_—-
Laico | =77 =3.7(mod11)= 7° =-1(mod11)

v 7° =(7°) =5'(mod11)= 7° =4(mod11)

& 5 4 _ & L 4
Nen T +7 -7 =(4-1-3)mod11)= 7" +7"- 7" =0(mod11)

= 7 +7 - 711

Do 2 va 11 14 hai sé nguyén t‘fr) cung nhau nén 74T - thhia hét cho 33
Cau 3. (HSG 7 truwong Lé Hong Phong 2018-2019).
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Chimg minhrang: 2+2 +2 +2 +2 +..+2 + 2" chia hét cho 31.
Loi gii.

Ta cod

= 24- A=+ 42+ 27+ 427 +2")- (2427 42
101

= 4=2"-2

vi 2 =32 =1(mod31)

o 9™ :(3.‘ );':' =1" (I‘ﬂt}d?!l):" '™ El(l‘ﬂt}d?hl)

Nen 2" =22 =1.2(mod31)= 2" =2(mod31)

Do dé 2" - 2=2- 2(mod31)= 4 =0(mod31)

vay 2 +2° 4272 27 4+ 27 4+ 2" hia hét cho 31

Céu 4. (HSG 7 huyén Viét Yén 2018-2019).

Cho S =17 +17 417" +.. 417" Chimg t6 rang S chia hét cho 307 ,
Loi gidi.

175 =177 +17 +17 +. +17%) =17 + 17 +17 +.. +177
Ta co

= 175- s =17 +17 +17° +..+17°)- (174172 17 +.. +17") =177 - 17

= 165 =17"- 17

vi 17 =17.289 =17.(- 18)(mod 307) = 17" =1(mod 307)

= 17° =17.(17*) =17(mod 307)

= 17" - 17 =0(mod 307)

Hay 165 =177 - 17:307

Ma 16 va 30713 hai s6 nguyén to cting nhau nén S chia hét cho 307 .

Cau 5. (HSG 7 huyén Vinh Yén nim 2018 - 2019).

Chimg minh ring: 3 #3437+ 437 chja hét cho 120 (vgi x€ Ny,
Loi giai.

3T 3 =33 3 3 43)

Taco:

pat 3 +3 +3 +..+3" =E

=3E =303 #3743+ +37) =3+ 43 443

=3E-E=(F+3 43+ +3")- (3 +37 +3 +..437)=3""-3

= 2 =3"-3

=243 = 2
Laics: 3 =243 =3(mod 240)

= 3" =(3)" 3=23"3(mod240) = 3 =3" (mod 240)

Vi 3% =(3°) 3 =3'3(mod240) = 3% =3° (mod 240)= 3* =3(mod240)

0l _ 101 : 0 _ o .
Dode 3 =3(mod240)= 3"~ 32240 3 - 3=240k (i keN,)



= 2F =3"'- 3 =240k = E =120k 120 (voi K €IN)
r+l r+l r+l o+l a4x 1 2 1 100
Vély3 +3 7 4+37 +.4+3 _3.(3 +3 +3 +..+43 )5120
Dang 2. Sir dung dong dur thirc tim s6 dw
Dang 3. Tim diéu kién ctia bién dé chia hét
Dang 4. Sir dung dong du tim chir so tan cung
Cau 1. (HSG 7 huyén Thanh Chwong nam 2018 - 2019).
N =0,7.02007" - 2013 . :
0 7.0 ) Ching minh rang N 1a mot s6 nguyeén.
Loi giai.
2007 =7(mod10) = 2007 =7"" (mod10)

Ch

Taco:

va 7 =49 = 1mod10)= 7 =(7°)"7 =17 (mod10) = 7* =7 (mod 10)

e
Nep 2007 =7(mod10)

¥ = b ] 15953 — ]
Lai ¢6 2013 =3(mod 10) = 2013 =3 (mod 10)

i 3* =81 =1(mod10) = 3°" =(3*)" 3" =27(mod10)= 3" =7(mod10)

Nap 2013’ =7(mod10)

2007 - 2013 =
Do dg 2007 2013 =0(mod10)

= 2007"" - 2013™ (6 chit s tan cung 1a 0

N =0,7.(2007"" - 2013") .
Vay la s6 nguyén.
Dang 5. Sir dung dong du trong bai toan vé s6 chinh phwong
Dang 6. Sir dung dong dw trong bai toan vé s6 nguyén t6, hop s6
Céu 1. (HSG 7 huyén Hoang Héa nim 2018 - 2019).

Cho P9 1a cac sb nguyén té 16n hon 3 vathéaman P =97 -

Chung minh rang: (p+q)i12
Loi giai.
Cach 1.
Vi 923, 913 s nguyén té nén 9 khong chia hét cho 3
= { El(mndS)hoéc g =- 1(mod3)
Néy 7 =1(mod3) = p=2 +1(mod3) = P =0(mod3) = P33
Ma P>3 = P13 hop s (mau thuin voi d& bai P 1a s nguyén t6 16n hon 3)

Nen ¢ =" 1(mod3)= pP=2+ (- D(mod3)= P =1(mod3)

Khide P+ 9 =1- 1(mod3)= p+g =0(mod3)

Hay (p + q):3

Vi 973, 9 1asé nguyén ténén Y1as6 16 = 9 1a s6 chia 4 dul hoic du 3
- g El(nlod4)hoéc g =- 1(mod4)

Néy 9 =1(mod4) = p =2 +1(mod4)= P =3(mod4)

Khide P +4 =3 +1(mod4)= p+¢ =0(mod4)

Néw 9 =" 1(mod4)= p=2 +(-1)(mod4) = p =1 (mod4)



Khide P * 4 =1- 1(mod4)= p+g =0(mod4)

Do vay (p * q):4

Vi 3va 41a hai sb nguyén t6 cting nhau nén (p+q)i2

Chi y ta cé thé gidi nhw sau :
Cach 2.
Vi 9> 3, 913 s6 nguyén té nén 7 1a s6 16 va khong chia hét cho 3 = 9 chia cho 12 du 1; du 3;du 7
hoic du 11
= 3 = 7 =- 3 =- 3
- g _I('mdl“)hoéc q =5(mod12) hodc ¢ = 5(mod12) hoiic ¢ = 1(mod12)

Néy 1 =1(mod12)= o =2 +1(mod12) = pz?a(mcrdlﬁ)

—17 = : : X
= p=12k+3 =304k +1):3 véi K 1a sé ty nhién

Ma P >3 = P13 hop sb (mau thuin v6i d& bai 14 sé nguyén t6 16n hon 3)
= ¥
_ g =1(mod12) (loai)

Nég @ =" [(mod12) = p=2 +(- D(mod12)= P =1(mod12)

Khide P *4 =1- 1(mod12) = pHg =0(mod12)
ay (p+q)12

sy @ =5(mod12)= p =2+5(mod12)= p =-5(mod12)

H

-N
Khide P *+4 =-5+5(mod12) = p+q =0(mod12)
ay (p+q)i12

sy @ =-5(mod12)= p =2+ (-5)(mod12)= p =-3(mod12)

H

-N

=12m - = - . p
= p=12m-3=30m- 13 Joom s 6 onhien, m >0

Ma 2 >3 = Plahop s (mau thudn véi dé bai 2 1 s nguyén t6 16n hon 3)

- g =1(mod12) (loai)

Viy (p+q)i12 ‘
Dang 7. St dung dong du trong bai toan tim nghiém nguyén
Cau 1.
5- 3% =8(x- 2015)
Loi giai.
25- 3* =25 = 8(x- 2015) =25= 0 =(x- 2015) <4

, 3
Tim Y thuoc Zbiét : ~

Ta co:

a=0(mod3), . a=1(mod3) a =- 1{mod3)
hoiac

Vi vé6i s6 nguyén 9 bat ki thi hodc

= g =0(mod3) hoic a” =1I"(mod3) a® =(-1) (mod3)

hoac
= a =0(mod3) hodic a =1(mod3)
Nén s chinh phuong chi c6 thé chia hét cho 3 hodc chia cho3 du 1

= (x-2015) =0(mod3) , . (G- 2015) =1(mod3), . yeZ

Néu (x- 2015) =1(mod3)= 8.(x- 2015) =8.1(mod3)



= 8.(x- 2015) =2(mod3)
= y* =25- 8.(x- 2015) =25- 2(mod3)= zzimudwv(ﬁ yEZ

2
(volivi Y 1a sé chinh phuong khong chia hét cho 3 thi chia cho3 du 1)
Neg (- 2015) =0(mod3)

=(x-2015) - : .
Ma 0=(x-2015) <4 ; (x- 2015) 1a s6 chinh phuong véi xeZ

= (x-2015) =0= x=2015

khi d6 ¥ = hoge¥ =72
Vay X =2015,5 =5 poze ¥V =73

Cau 2.
" 4+2x- 8y =41
Loi giai.

o +2x-8) =4l= x4 2x =8y  +41= x +2x =4(2,7 +10)+1
Ta co

Vi 4(3}-: + |U)+ 1 =1(mod 4) v6i yeZ

Tim cac s6 nguyén *> biét -

Nén [ El(mod4)
= X +2X13sd16 ma 2X 2 (v6i xEZ)
= X' asb1e = ¥lasdlé
= x=1(mod4), . x=-1(mod4)
hoac

v =(-1) (mod4)

= x El:(l'ﬂl:ld4)hoéc .

= x* =1(mod 4)
_Néy ¥ = 1(mod4)= 2x =-2(mod4)

- > 42y =1 +(-2)(mod4) _ 2 42y =-1(mod4)
v =1{mod4)= 2x =2(mod4)

Néu
= x40y =1+ 2(mod4) ¥ +2x =3(mod4) (v6 li vi LI El(m0d4))

Vay khong c6 gia tri nguyén nao cua 7 théa man dé bai.
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