DU AN TACH PE HSG TOAN 7

Nguoi lam: )
Zalo: - s0 dt zalo:
Email:

CDP11: PONG DU THUC

Dang 1. Sir dung dong dw thirc chitng minh chia hét
Caul. (HSG 7 huyén Hoai Nhon 2015 - 2016)

Chung minh rang : S6 A= 4127 chia hét cho 133’V(’)i moi A
Loi giai
Cach I:
12 =144 =11(mod 133) 11° =121 =-12(mod 133)
Ta co: 5

1224 =12.(122) =12.11" (mod 133)

Do d6:
11" =117.11" =-12.11" (mod 133)
= (112 +1221) =(12.11" - 12.11" ) =0 (mod 133)
, —qqnt2 Zn+l ,
Vay sé A= #1277 i hét cho 133, véi moi 7SN,

Dang 2. Sir dung dong dw thirc tim s6 dw
Caul. (HSG 7 trwong Hién Quan 2015 - 2016)

2011
2 cho 31.

Tim s6 du khi chia
Loi giai
25 =32 =1(mod31)= (2°)" =1(mod31)
Ta co:
= 2°"" =2(mod31).

22011

31
0

Vay sb du khi chia ch 1a 2.
Cau 2. (HSG 7 huyén Vinh Twong 2015 - 2016)
41
Tim s6 du khi chia 5 cho 11

Loi giai

3" =1(mod11)
Taco:

= 3% =3.(3") =3.1* =3(modl11)

41
Vay sb du khi chia > cho 1 1a 3.

Cau 3.

— 3 2005 + 42-3-35

a) Tim s6 du trong phép chia ctia s6 khi chia cho 11,

B =2016%" +2

b) Tim s6 du trong phép chia cua sb ~ khi chia cho >

Loi giai
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3° =243 =1(mod 11)
a) Ta co:
= (35)"" =32 =1(mod 11)
(1)
4° =1024 =1(mod 11)
Mat khac:
= (4°)" =42 =1(mod 11)
()

o (37 +4)=(1+1)(mod 11)
Tir (1) va (2)

Vay sb du coa =3 khi chia cho 11 1a 2.
2016 =1(mod 5) 2016°™* =1(mod 5)
b) Ta co: do do
= 2016 +2 =1+2(mod 5) 20167 + 2 =3(mod 5)
hay

_ M8
B =20107"+2 11 chiacho 0 1a S

Vay s6 du trong phép chia cta s6

Dang 3. Tim diéu kién ciia bién dé chia hét

Cau l.

) , (2."-.'&\—' +32.'H-I )Elg
Tim sO tu nhién = sao cho:
Loi giai
'].?-.'|+—' 2nsl __ n L]
Ta co: 2 +3" =10.8"+3.9
16 =-3(mod 19) = 16.8" =-3.8" (mod 19)
Vi
(2.-'\.'”'\; +_32.'H-I )Elg
Ma

= (-3.8"+3.9") =0(mod 19)
= (9" - 8" ) =0(mod 19)
= 9" =8" (mod 19)

= n=0 8 =9(mod 19)

0 lavo ly.
vay " =0
Tim s6 tu nhién " ¢6 bbn chit s sao cho chia "' cho 131 thi du 12 va chia " cho
du 98.
Loi giai
on =98 (mod 132) n=132k4+98 .. kelN
Ta co: - Vol (1)

= 132k +98 =112(mod 131)

= k+98+33=112+33(mod 131)

132 thi
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= &k +131=145(mod 131)

Vi (2)

= 0 =132(131m +14)+ 98 =131.132m + 1946
Tu (1) va (2)

= n =1946

Dang 4. Sir dung dong dw tim chir s6 tin ciing

Cau 1.

910
a) Hay tim chir sO tan cung cua
i 1000
b) Hay tim hai chir sO tan cung cia

, 512
c¢) Hay tim ba chir sO tan cung cua 2

Loi giai

9*"* =9.81" =9(mod 10)
a) Taco

10 i
ma l[asolé

9" =9(mod 10)
Nén

10
A T P ., 97 .9
Vay chir s0 tan cung cua la ”.

3* =81 =- 19(mod 100) = 3 =(- 19 (mod 100)
b) Ta co6:

(-19) =361=61(mod 100)
Ma

= 3" =61 (mod 100)

3" =3%.9 =61.9 =549 =49(mod 100)
Do d6

= 3 =49° =01(mod 100) 4o 497 =2401
(0]

= 399 —(3%)" =01 (mod 100)

i 31000 01
Vay hai chi¥ so tdn cung cua la =" .

(a+b) =a' +5a°b+10a°b* +10a°h +5ab* +b°
c) + Taco:

Néu 9325 i (a+b) =b° (mod 125)
eu - i

2" =1024 =- 1(mod 25) 2" =25k-1 _,. keN
+ Ta co: nén = T voi

= 2% =(2") =(25k- 1) =-1(mod 125)

= 292 =(2)" 2" =(-1)" 2" =2 (mod 125)

2% =2"2% =1024.4 =96(mod 25)
Do

= 2°" =96(mod 125) " 27 =125m +96 .. meN
ay voi
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7512 :(2_-)|23 —16'> '8 96 8
Laico: s

=>m8 . m=8n ,.n€lN
nén voi
Khi do * =125.8n +96 =1000n+ 96

512
Vay ba chir sb tan cing cia 27 1 096

Dang 5. Str dung dong du trong bai toan vé s6 chinh phwong

Cau 1.

Chtrng minh réng: A =197 +57 +1995" +1996" (voi k chin) khong thé 1a sé chinh phuong.

Loi giai
ks ..
Véi & chan ta co:

19 =(-1) (mod 4) = 19" =1(mod 4)

5° =1"(mod 4) = 5" =1(mod 4)

1995" =(- 1) (mod 4) = 1995° =1(mod 4)
1996" =0(mod 4)

= A4=19"+5" +1995' +1996" =3(mod4)  , 3
hay “* chia = du

A=19" +5" +1995" +1996" k

Vay (voi
X, y dé 2 +5'

chin) khong thé 14 s6 chinh phuong.

Tim tat ca cac soO tu nhién la s chinh phuong.

Loi giai

Giasw (FEN)
Néu 70 i 157 = g0 g6 K chin = K4 145 chia 4 au 2
Vay x #0
Ta co 245 =k =k 1¢ va k khong chia hét cho >
=0 2 +1=k =@2n+1) _
FTHE: voi =0 thi i ¥ e nen £ =20+1 nEN,
= 2" =4n(n+1) — =3 p=
= 1=l gpige * =Y =0 (thoa man)
Thr lai: 24y =245 =0 1a s chinh phuong.
#0 , = k* =+ (mod 5)
+ TH2: voi * va k khong chia hét cho >
Ma 2°+5 =k
= 2" =+l(mod 5) , ,
chan.

x=2x, x €N 5" =(k+2%)(k- 2%)
bat ( ), ta co:

(k+27 =5
=

I-'f"- - 2 :5|': o _}“] +J’1] =y yl > .}}2 yn)”z = IN

VOl ; ;
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- 2_.;:4_, —§" - 5 :5.-:(5..:...: _ |)

= 5% =l= p, =0= y =y

A+l gy _

Khide: 2 = ~!

= 2%% =5" . ] :4(5"" +57° +---+5+|)
vl R

Néu? ™ o *3 At

y=1=x =1

16 (vo 1Y)

=2y =
khido "~

"2 I ,
Thr lai: 243 =245 =0 1a s6 chinh phuong.

Néu

x=2;vy=1l_, _ x=3;v=0
Vay g . hoic v Y

Dang 6. Sir dung dong du trong bai toin vé sé nguyén td, hop sb

Cau l.

Cau 2.

Tim tit ca cac s6 nguyén td P sao cho 1a sb nguyén tb.
Loi gidi

Ta xé&t hai truong hop sau:

p=3=p +14 =3 +14=23

+ TH1: Véi 1a s6 nguyén td.
#3= p  =l(mod 3) 14 =2(mod 3)
+TH2: Véi ¥ d ma
= (P +14)3 41453
va co
= pi+14 : %
P khong 1a s6 nguyén to.
=3
vay ¥ 77
Cho neN chimg minh rang: 19.87+17 1a hop sb.
Loi giai

Ta xét cac truong hop sau :

LTy =2k T 19.8" +17 =1.(- 1) +2 =3 =0(mod 3)

= (19.8" +17):3

198" +17 =3 . 19.8" +17
a nén

M 13 hop s6

CTHD: " =4k +1

n _ ETZS| _ 2k
Khi do: 19.8" +17 =19.87" +17 =19.8.64°" +17

19 =6 (mod |3)_ 64> =4096" =1" (mod |3). 17 =4(mod 13)

3 >

= 19.8" +17 =6.8.1+4 =52 =0(mod 13)

Ma 19.8" +17 =13 nén 19.8" +17 13 hop sb
+THR: " =4k +3

)thi 2 chia hét cho > (vo 19). Do d6 ~ 1é,
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n — V] _ 2k 1
Khi do: 19.8" +17 =19.87"" +17 =19.8.64"" +17

19 =- 1(mod 5)' 647 =(- 17" =- 1(mod 5)_ 17 =2(mod 5). 8 =3(mod 5)

9 9 b

= 198" +17 =(-1).3.(- D+2 =5 =0(mod 5)

198" +17>5 , 19.8" +17
a nén

M 1a hop s

Vay véi neN , 19.8" +17 13 hop sb.
Dang 7. Sir dung dong du trong bai toan tim nghiém nguyén

Caul. (HSG 7 huyén Hoai Nhon 2015 - 2016)

i 5 ié y ohir <d KX +2+3+. ... +n=
Tim s6 tu nhién 7 va chit sé ¢ bletrang:1 . n =aaa

Loi gidi
_nln+1)

|+2+3+..+n=
Ta c6: 2 . aaa =a.l11 =a.3.37
a co: va

1+2+3+....+n =qaa = n(n+1)=2337a
Do do, tur

=nln+1) . .
chia hét cho s6 nguyén t6 37

n+l

= M hoge chia hét cho 37 (1)

+1) —
M:aaa <999 = n(n+1) <1998 = n<45 (2)

5
Mat khac: =

= n =37 n+1=37

Tu (1) va (2) hodc

= qaa =138 _703
+vei 1T 7 = (khong thoa man)
—  36.37

1=37 T
+vei THLE <

n =36 v @ :6.

a

=666

(thoa man)

Vay
Cau 2. Chimg minh rang cac phuong trinh sau khong c6 nghiém nguyén:
- 3" =1998
a)

b) ¥+ =1999
Loi gidi

4 1

Nhan xét: S6 chinh phuong chia cho “ chi ¢ s6 du 0 hodc .

x* =0(mod 4) x* =1(mod 4)
a) Ta co: hodc

3 =0(mod 4) v =1(mod 4)
hoac

= x* -y =0(mod 4) x -y =1(mod 4) x* -y =3(mod 4)
hodc hoac
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1998 =2(mod 4)
Ma

x7 - p* =1998
Nén phuong trinh v khong c6 nghiém nguyén.

x* =0(mod 4) x* =1(mod 4)
b) Ta co: hoac

3" =0(mod 4) v =1(mod 4)
hoac

= +3 =0(mod4)  x 43" =llmod 4) _ " +)" =2(mod 4)

hoic hoac
1999 =3(mod 4)

Ma

R C.oxT 4y =1998 i . R
Nén phuong trinh : khong c6 nghiém nguyén.

n . n oxT =2y - 8y +3
Cau 3. Gidi phuong trinh nghi¢ém nguyén: : : .

Loi giai

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

Nhén xét: S6 chinh phuong chia cho 8 chi ¢6 sb du 0 hodc 1 hodc 4

x* =0(mod 8) _ x" =I(mod 8) x* =4(mod 8)

Ta co: hoidc hoiac

(y- 2) =0(mod S)h -2V =t(mod 8)  (y-2) =4(mod 8)

oac hoiac
= 2(y- 2Y =0(mod 8) 2(y- 2 =2(mod 8)
hoic
= 2(y-2Y - 5=3(mod 8) 2(y-2Y - 5=5(mod §)
hoac
) CooxT =2y - 8y+3 ; o R
Do d6 phuong trinh khong c6 nghiém nguyén.

Tai liéu dugc chia sé bdi Website VnTeach.Com
https://www.vnteach.com
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