Toén nang cao — s6 hoc THCS

LO1 NOI PAU

Trong bo mdn Toén & truong pho thdng thi phan sé hoc dugc xem 1a mot
trong nhitng phan kho, nhiéu hoc sinh khéa tham chi gioi con lo ngai tranh né boi vi
hoc sinh chua hinh thanh duoc nhiing phuong phap giai dé hoc sinh wng dung vao
viéc giai mot bai toan sé hoc.

Qua ndi dung vé Bai tap 16n em xin trinh bay, mot sé chuyén dé vé sé hoc va
ring dung cta no trong viéc ching minh va giai quyét cac bai toan co lién quan. Nham
gitp hoc sinh bét 1tng ting khi gip cac bai toan vé sb hoc, dic biét 1a gitp cho cac
em kha, gioi nam viing kién thirc va c6 phuong phap hoc tét hon dé co thé tham gia
t6t trong ki thi hoc sinh gisi cap THCS

Pé tai gom cac chuyén dé sau:
Chuyén dé 1: Tinh chia hét
Chuyén d@é 2: Sé nguyén té
Chuyén dé 3: Sé chinh phwong
Chuyén dé 4: Béi va wéc cia cac so

MJdi chuyén d& c6 trinh bay 1y thuyét, cac phuong phap giai, Vi méi phuong
phap cd cac phuong phép cu thé sau do6 1a cac vi du minh hoa, bai tap tu giai c6

huéng dan nham glp hoc sinh rén luyén duoc ky nang va kién thirc vé phan sé hoc/.

SV: Bui Thi Thuy Trang ~ L&p CDSP Toan — Tin K48 1



Toén nang cao — s6 hoc THCS
NOI DUNG PE TAI
CHUYEN DE 1: TINH CHIA HET.

A. Ly thuyét
I. Phép chia hét va phép chia c6 dw.

Cho hai sb ty nhién a, b, b = 0. Néu ¢6 s6 tu nhién gsao cho a = bq thi ta noi a chia
hét cho b, ki hiéu a : b, hodc b chia hét cho a, ki hiéu b | a. S6 q (néu c6) duge xac
dinh duy nhét va duoc goi la thuong ctaavab,kihifug=a:b

hoac q = % . Quy tic tim thwong cua hai sd goi 13 phép chia.

Tuy nhién véi hai sb ty nhién bét ki a, b khong phai ludn ludn c6 a chia hét cho b
hodc b chia hét cho a, ma ta c6 dinh 1i sau:

V&1 moi cdp s6 tu nhién a, b, b= 0, bao gio cling tdn tai duy nhat mot cap sb tu
nhién q, r sao cho:

A=bg+r,0<r<h.

Sb q va r trong dinh 1i vé& phép chia c6 du néi trén 1an lugt dugc goi la thuong va du

trong phép chia sb a cho sd b.

I1. Phép dong duw.

Cho m 1a mot s6 nguyén duong. Néu hai sb nguyén a va b cting cho mot sé du khi
chia cho m thi ta néi rang a, b dong du voi nhau theo modun m va ki hiéu:

a = b (mod m)
Gia st s6 du cung 1a r thi ta co:
a=mg+r (1)
b=mq’ +r (2)
lac @6 a—b = m(q — q°) nhu vay a — b chia hét cho m. vy :
a=b(modm) <a—b:m.

I11. DAu hiéu chia hét.

Mot sb tu nhién sé:
- Chia hétcho 2 néu né 1a sd chin, tan cung bﬁng 0,2,4,6,8

- Chia hét cho 5 néu tan cung bang 0 hodc 5.
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- Chia hét cho 4 néu sd tao boi hai chir s6 cudi chia hét cho 4

- Chia hét cho 8 néu sb tao béi 3 chur s6 tan cung chia hét cho 8

- Chia hét cho 25 néu s6 tao bai hai chir s6 cudi ciing chia hét cho 25.
- Chia hét cho125 néu s tao boi 3 chir s6 cudi cing chia hét cho 125.
- Chia hét cho 3 néu téng ctia cac chir s6 ctia sé d6 chia hét cho 3.

- Chia hét cho 9 néu téng cua cac chir s6 6 chia hét cho 9

Chu ¥: S6 du trong phép chia mot s6 N cho 3 hodc 9 ciing chinh 1a du trong phép chia
téng cac chir sb cua N cho 3 hoic 9.

B._Cac dang toan.

Dang 1. Xét moi truong hop cé thé xiy ra cia soé du.

Mudn chtmg minh mot biéu thirc ctia n 14 A(n) chia hét cho q ta c6 thé xét moi
truong hop vé sé du khi chia n cho q.

Bai 1.
Chirng minh tich ciia 2 so tu nhién lién tiép chia hét cho 2.
Giai.
Giast A=n(n+ 1), c6 2 trudng hop
-Néu n chin, thin 2 do d6 A chia hét cho 2.
- Néu n 1¢ thi n +1 chin do d6 (n +1) chia hét cho 2 nén A chia hét cho 2.
Bai 2.
Chirng minh riang A(n)=n(n” +1)(n? +4)i5
Giai.
Xét cac truong hop vé s6 du khi chia n cho 3, ta co:
- Néusédula0thin=5kvaAm):5
- Néusbdula+lthitacon=5k + 1
van®+4=(5k + 1)>+4=25k* + 10k +5 : 5.
- Néusddula £2 thi tacon=5k + 2
van®+1=(5k + 2)°+4=25k*+ 20k +4 +1: 5.
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Vay khi chia n cho 5 du s6 du 14 0, +1, hay +2 biéu thirc A(n) cling déu chia
hét cho 5.

Dang 2: Tach thanh tong nhiéu hang tir.

Pay 1a mot phuong phap kha thong dung. Mudn chimg minh A(n) chia hét cho q
, ta tach A(n) thanh tong cta nhiéu hang tir sao cho mdi hang tir déu co thé chia hét
cho q.

Bail.
Chirng minh ring n° + 10n* - 5n° — 10n* + 4n chia hét cho 120.
Giai.
Ta tach biéu thirc da cho nhu sau:
A =n’-5n+4n+10n" - 10n°
=n(n*=5n? + 4) + 10n*(n* - 1)
Hang tir thtr nhat 1a :
n(n*—5n° + 4) = n(n* — 1)(n* — 4)
=(n-=2)(n=n(n+1)(n+2)
Pay la tich cia 5 sb nguyén lién tiép nén chia hét cho
2.3.45=120

Hang tir thtr hai 1a: 10n®(n + 1)(n — 1). C6 3 s6 nguyén lién tiép nén chia hét cho 3.
hang tir ndy chia hét cho 4 néu n chan. Con néu n 18 thi (n + 1) va n — 1 ciing chan nén
tich (n + 1)(n— 1) cung chia hét cho 4.

Vay hang tir thir hai cling chia hét cho 3.5.10 = 120
A 12 ton clia hai hang tir chia hét cho 120 nén A ciing chia hét cho 120.
Bai 2.
Chirng minh ring véi moi m thudc Z ta ¢6 m° — 13m chia hét cho 6.

Gidi.

A=m-13m
=m®-m-12m
=m(m*-1) - 12m

=(Mm-1)m(m+1)—12m
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Dom—1,m, m+ 1 la3 sdnguyén lién tiép nén tich (m — )m(m + 1) via
chia hét cho 2, vira chia hét cho 3, tirc 12 (M — )m(m + 1) chia hét cho 6.

Tir d6 suy ra A chia hét cho 6.
Bai 3.
Chirng minh ring véi moi m, n thudc Z ta ¢6 mn(m’ — n?) chia hét cho 3.

Giai.
Taco

mn(m? = n?) = mn[(m?*-1) — (n* - 1)]

=mn(m®-1) - mn(n’-1)

Ma m(m®—1)=(m- 1)m(m + 1) chia hét cho 6
Va n(n*-1)=(n-1)n(n+ 1) chia hét cho 6.

Vay mn(m? — n®) chia hét cho 6.

Dang 3. Phén tich thanh nhan tir.

Ta ciing c6 thé phan tich s6 bi chia thanh nhan tir sao cho mot hang tir ¢6 chua
s6 chia. Mudn chtg minh A(n) chia hét cho q ta chirg minh rang :

A(n) =q.B(n)
Thong thuong ta dung cac hing dang thirc c6 dang a" — b” hodc a" + b"
Bail,
Chirng minh riang biéu thirc :

A=T75(4°" + 49 1 +4° +5)+25

Chia hét cho 4*°7°

Ta viét A dudi dang
A=T75(4" + 4 1 44 +5)+25
=25.3(4°" + 47" 4.+ 47 +5)+ 25
=25(4-1)(4° +4°" + ..+ 4" +4+1)+25
=25.(4*" -1)+25
= 25.4%7
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Viay A chia hét cho 4"
Bai 2.
Chirng minh n° — n chia hét cho 5 vnez
Tac6 A=n’-n=n(n"-1)
=n(n*-1)(n* + 1)
=(n—1n(n + 1)(n* + 1).
Néu n = 5k thi n chia hét cho 5 do d6 A chia hét cho 5
Néun=>5k+1 thi (n—1) chia hét cho 5
Néu n = 5k + 2 thi n® + 1 chia hét cho 5
Néu n = 5k + 3 thi n® + 1 chia hét cho 5
Néu n =5k + 4 thi (n + 1) chia hét cho 5
Vay n® — n chia hét cho 5 ,vnez

Dang 4. St dung dinh li Fermat va dinh li Euler .

Fermat 13 mot nha toan hoc Phap (1601 — 1655) ndi tiéng voi nhing dinh 1i vé sb
nguyén td. Dinh li Fermat sau day rat hay duoc dung dé giai cac bai toanvé chia hét:

Néu p 1a s6 nguyén t thi n® — n chia hét cho p véi moi s6 nguyén n
n® =n (mod p), p 1a s6 nguyén tb.

Pic biét néu n, p nguyén té cing nhau thi n°* =1 (mod p)

Bai 1.
Chirng minh ring :
194 2% 4 41991 chia hét cho 11

Giai.

Theo dinh li Fermat thi a* =a (mod 11), do d6 a** =a(mod 11)
Vay.

P9 4 2% 4 419918 =1+ 2+...+1991
=1991.966 = 0(mod 11)

Tuc 1a chia hét cho 11.
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Bai 2.

Chitrng minh ring néu a + b + ¢ chia hét cho 30 thi a° + b° + ¢’ chia hét cho 30.
Giai.
Taco: 30=2.35

a’ =a(mod 2) = a* =a® =a(mod 2)
=a°=a’=a(mod 2)

a’ =a(mod 3) = a° =a® =a(mod 3)
a° =a(mod 5)

Theo tinh chit ctua phép dong du ta co:
a’+b°+c’ =a+b+c(mod 2.3.5)
Ttc 1d a + b+ ¢ chia hét cho 30 thi a° + b® + ¢® chia hét cho 30.
Bai 3.
Chirng minh rang véi moi s6 nguyén td p, q ,p=q ta co
A=p™+qP*-1 chia hét cho p.q
Giai.
Vip, qlasénguyéntd va p=q nén (p,q) =1
Theo dinh li Fermat c6 :
p*™ =1(mod q)
g™ =0(mod g)(dop =2 = p-1>1)
Vay A=p* +q"* -1=0(mod q)
Do d6 A chia hét cho p.
Bai 4.
Cho p 1a s6 nguyén t6 16n hon 7. Chirng minh ring 3° — 2° — 1 chia hét cho
42p.
Giai.
Taco42p=6p.7=2.3.p.7
Co:
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3P 2P —1:(3p —1)—2p32
3P 2P _1=3" —(2p +1)53

Viplasd 1énén 2° +1:(2+1)=3
Ap dung dinh li Fermat: 3 =3(mod p) va 2° =2(mod p)
Do d6 3 -2° -1=(3"-3)-(2°-2)ip
Mot sb nguyén té p khi chia cho 6 chi c6 thé du 1a 1 hodc 5
i) Néu p =6k + 1 thi
¥ -2°-1=3(3) -2,(2°) ~1=3-2-1=0(mod 7)
(vi 3° =1(mod 7), va 2° =1(mod 7))
i) Néu p=6k+5thi 3 —2° —1=35.3% —2°2% _1=3"—2°_1=0(mod 7)
Vay 3 -2° -1:7
Tir cac diéu trén 3 —2° —1:2.3.7.p=42p (dpcm).

Dang 5. Sir dung nguyén tiic Dirichlet .

Nguyén li Dirichlet 13 mot dinh 1i ¢c6 ching minh dé dang bang phan ching va
duogc st dung dé chimg minh nhiéu dinh i toan hoc. Nguyén li ndy thuong duoc phat
biéu mot cach hinh hoc va don gian nhu sau:

Khong thé nhot 7 con thé vao 3 cai 16ng ma mdi 16n khong qua hai con tho. Noi
mét cach khac: Néu nhét 7 con thé vao 3 cai léng thi sé c6 mot léng chtra tir 3 con tho
tro 1én.

Mot cach tong quat c6 thé phat biéu:

Néu dem n + 1 vat xép vao ngin kéo thi c¢6 it nhat mot ngin kéo chira tir hai vat
trg 1én.

Nguyén li nay giup ta giai mot bai kha dé dang nhat 13 cic bai toan vé chia hét.
Bail

Chirng minh riang trong n + 1 s6 nguyén bt ki c6 hai s6 ma hiéu chia hét
cho n.

Giai.
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Lay n + 1 s6 nguyén da cho chia cho n thi dugc n + 1 s6 du. Nhung khi chia mot

s6 cho n thi s6 du chi co gia tri 0, 1, 2, ..., n — 1. vy trong phép chia thi phai ¢ hai s6
du bang nhau. Khi d6 hiéu s6 ctia hai s6 nay sé chia hét cho n.
Bai 2.

Chirng minh ring trong cac sb tw nhién, thé nao ciing c¢6 s6 k sao cho 1983 —
1 chia hét cho 10°
Gidi.

Ta cho k 14y 1an luot 10° + 1 gid trj lién tiép tir 1 trd 1én, ta duwoc 10° + 1 gia tri
khac nhau cua 1983 — 1. sau d6 chia cac gia tri nay cho 10°, ta chi c6 nhiéu nhat 1a
10° s6 du. Vay theo nguyén li Dirichlet, phai c6 it nhat hai s6 cung cho mét sb du khi
chia cho 10°.

Gia sir d6 1a cac s6 1983™ — 1 va 1983" — 1( v6i m > n). Nhu vay hiéu ciia ching
(1983™ — 1) — (983" — 1) = 1983™ — 1983" = 1983"(1983™" — 1) phéi chia hét cho 10°

Nhung 10° chi c6 cac ude 62, 5 con 2 va 5 khong phai 1a ude sb cua 1983" vay
chung nguyén t ciing nhau, do do.

1983™" — 1 phai chia hét cho 10°.
Nhu vy k = m — n chinh 1a s6 phai tim.
Bai 3.

Viét cac s6 tw nhién tir 1 dén 100 thanh hang ngang theo mot thi tw tuy ¥,
tiép d6 cong mdi mot sd trong cac s6 da cho véi so thir tw chi vi tri né ding (tinh
tir trai sang phai). Chirng minh ring it nhit ciing c6 hai tong ma chir s6 tin cing
ciia hai tong d6 nhw nhau.

Giai.

Goi 10 sd tu nhién tir 1 dén 10 viét theo thir tu tir trai sang phai 1a a,, ay,..., aj0. Ta
lﬁp dfly moi by, bz, ...,bgvoib; =a; +1, b2 =a, +2;..; b10 =apt+ 1.
b; 1 tong ctia a; véi vi tri thr i ma n6 dung (i=1, 2, ..., 10).
TacO:by+by+...+bpg=a;+a,+.+a+1+2+.+10=2(1+2+ ...+ 10)=110

Vi 110 la s6 chan nén khong xay ra truong hop ¢ 5 s6 bj nao do 1€ va 5 s6 b; nao do
chan, hay no1 cach khac cac so b; chan, va cac so bj 1€ phai khac nhau.
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Do d6 cac sb b; 1é 16n hon 5 hodc cac s6 b; chan 16n hon 5. Ma tir 1 dén 10 chi ¢6

5 vi trf 1& va 5 vi tri chin nén theo nguyén tic Dirichlet phai c6 it nhat hai sd b; 1é tan
cung nhu nhau hodc ¢6 hai s6 b;j chén c6 chir s6 tan cung nhu nhau..
Bai 4.

Chirng minh ring trong 19 s6 twr nhién lién tiép bat ki ludn ton tai mot so c6
tong cac chir sé chia hét cho 10.

Giai.

Trudc hét ta ching minh rang: voi 19 sd tu nhién lién tiép luén ton tai 10 sb
nguyén lién tiép c6 chir s6 hang chuc nhw nhau con céac chir sé hang don vi lién tiép tir
0 dén 9.

Néu trong 19 s6 ty nhién lién tiép c6 mat 3 chir sé hang chuc khac nhau thi ré rang
c6 mot chir s6 hang chuc(¢ gitta hai hang chuc kia) cing v6i cac chir s6 don vi lién
tiép tir 0 dén 9.

Néu trong 19 s tu nhién lién tiép chi co hai loai chtr s6 hang chuc khac nhau thi tir
19=2.9 + 1 suy ra c6 10 s6 c6 cung chitr sé hang chuc va céc chir s6 don vi lién tiép
tir 0 dén 9. Tong cac chir s6 ciia mdi s6 trong 10 sd tu nhién noi trén ciing 1ap thanh
10 s6 tu nhién lién tiép, vay phai c6 mot sd chia hét cho 10.

Vay trong 19 s tu nhién lién tiép ludn ton tai mot sé cd tong cac chir s6 chia hét

cho 10.

Dang 6: St dung phép quy nap .

Ta lam nhu sau:
- Nhan xét r.%lng ménh dé ding véin=1
- Gia sir ménh dé ding véi n =k ciing ching minh duoc né ding vai
n=k+ 1 (voi k > ng)
Luc d6 ménh dé ding v6i moi n 16n hon 1.

Bai 1.

Chirng minh ring:
A= (n+ 1)(n + 2)(n + 3)...(3n) chia hét cho 3"
Giai.

Néun =1 tacod A =2.3 chia hét cho 3
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Gia st ménh dé ding v6in =k tic 13

A =(k+1)(k+2)(k +3)...(3k):3" *)
Ta hdy xét :

A = (k+2)(k+3)(k+4)..[3(k+1)]

=3(k+1)(k+2)(k+3)(k+4)..(3k +2)

=3A,.(3" +1)(3" +2)
Nhung theo (*) thi Ay chia hét cho 3% vay

A, =3A (3k+1)(3k +2):3

Vay ménh dé dang véi moi n 16n hon 1.
Bai 2.
Chirng minh ring 11°° -1 chia hét cho 10™*
Gidi.
Ta chtng minh bai toAn mot cach tong quat:
Véi moi s6 ty nhién n thi 11 —1:10"
Véin =0 thi ménh dé dung: 11 — 1 chia hét cho 10
Gia st ménh dé ding v6in =k, ta co:
A =11 —1:10“* (%)

Ta hay xét:

A, =117 —1= (1) -1

A= (127 —1)[(11““ )9 + (127 )8 4412 +1}
Nhung moi luy thtra ctia 11 déu dong du véi 1 (mod 10) nén 10 s6 hang trong moc
vudng nhu vay, do do:

A1%)° + A1%) 4. +11% +1=1+1+...+1+1
D

10 so hang
Va biéu thirc trong moc vudng chia hét cho 10
Mit khac theo (1% —1):10* vay

A, 105110 =107
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Vayn= 1994 ta co 11°" —1 chia hét cho 10'**>
C. Bai tap.
1. Cho a, b khong chia hét cho 5. Chimg minh ring a* + b* chia hét cho 5.

2. Chimg minh rang ax® + bx? + cx + d 1a s6 nguyén v6i moi x nguyén va chi khi 6a,
2b,a+b+c, d 1a cac sd nguyén .

3. Chung minh riang trong 39 s tu nhién lién tiép bat 1i ludn ton tai mot sb co tong
cac chir s chia hét cho 11.

4. Cho n la s6 nguyén duong 1é, chirmg minh ring: 46" + 296.13" chia hét cho 1947.
5. Voéin la sé nguyén duong ching minh rang:

a) 7" — 48n — 1 chia hét cho 482,

b) "= n®+ n — 1 chia hét cho (n — 1)* (n > 1)

6. cho f(x) 1a da thirc v6i hé sé nguyén va f(0), f(1) 1a cac s6 1é. Chirng minh rang
f(x) khong c6 nghi¢ém nguyén.

7. a) Tim tat ca so ty nhién n dé 2" — Ichia hét cho 7.

b) Chimg minh rang v&i moi s6 tu nhién n thi 2" + 1 khong chia hét cho 7.

8.  Chtng minh rang tong binh phuong cia 7 sd nguyén lién tiép khong thé 1a mot
sO chinh phuong.

9.  Chung minh rang c6 thé tim duoc hai luy thira khac nhau cta s6 4 ma chang ¢
3 chur s6 tan cung giong nhau.

10. Ching minh réng 6 thé tim duoc mot sb ty nhién ma 4 chir sb tan cung 1a 2002
va chia hét cho 2003.

11. Chtng minh rang ton tai s6 tu nhién chi gém toan chir s6 2 va chia hét cho
2003.

, . 3 £ 1 . L . X ‘n
12. Chung minh rang n€u x+=eZ thi x" + v&1 moi so ty nhién n.
X

n

X' el
13.  Chimg minh rang v6i moi n thudc N : (n + 1)(n + 2)...(n + n) chia hét cho 2".
14.  Chung minh rang 2° + 3" chia hét cho 13.

X 0w K oeAa s . x 2™
15.  Tim ba chur s6 tan cung cua so 3 :

16.  Cho p, k, n 14 cac s6 nguyén duong. Ching minh rang
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nP* —nP:10.

17, Chung minh rang :
a) 129240202 4 420027111,
b) 2204 +119%" +69%" 1102

18. Tim sd tu nhién nhé nhat gdm toan chtr s6 9 va chia hét cho cac s6 3, 7, 11, 13,
17.
Huéng din giai.
1. a'-b'=@-1)-("-1)
=(@a-1@+ 1)@ +1)— (b—1)(b + 1)(b*+ 1).
2. a+bx®+ex+d=al—x)+b(x*-x)+(@+b+c)x+d
x* —X X* —X

= 6a. +2b +(a+b+c)x+d
6 2

Chimg minh : x° — x chia hét cho 6 va x* — x chia hét cho 2.

3. T 20 s6 dau tién cta diy ta tim dugc hai sé ma chir s6 hang don vi 1a 0 va trong
hai s6 d6 it nhat c6 mot s6 ¢6 hai chir s6 hang chuc khac 9, gia st d6 14 s6 n. Khi d6
cacson,n+1,...,n+9,n+191a11sbco téng céc chir s6 13 11 sb tu nhién lién tiép
nén c¢6 mot s6 b tong cac chir s6 chia hét cho 11.

4. 1947 =3359: 46"+ 296.13" = (46" — 13") + 297.13" = (46" + 13") + 295.13"
5. a)7"—48n—1=(49"—1)—48n=48[(49"" - 1) + (49™* - 1)+ ... +(49 - 1)]
b) ""—n*+n-1=(n-D[N"" -1+ ("° = 1)+ ... +n-1)]
6. Giasuf(n)=0,nez taco
fn)—f(1): (n-1) = n-11¢
f(n)—f(o) :n = nlé. Vol
7. an=3k+r,r=0;1;2, giathiétsuyrar=0
b) xét n=3k+r,r=0;1; 2.
8. (N—-3°+(-2°+(M-1°+n+(n+1)°+(n+2)°+(n+3)°=7(n"+4)
Chia hét cho 7 nhung khong chia hét cho 49.
9. LAy 1002 s 4, 4%,..., 4"%* chia cho 1000.
10. Lay 2003 s6 2003, 20032003, ..., 2003...2003 (2004 s6 2003) chia cho 2003
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11.

12.

N

13.
14.

15.
16.

17.

Lay 2004 s6 2, 2°,...,2° chia cho 2003

. 1 1 1 _ 1
X< 4 o :(x+;](xk +x_"j_(Xk ! +F)

Véin=k+ 1: (k+2)(k +3)...2k +2) =2(k + 1)(k +2)...(k + k) : 2¥"*
2° =64 =—-1(mod 13); 3* =27 =1(mod 13)

. Y P ,  ~2003
Tim hai chtr s6 tan cung cta 2

n°** —nP =n® (n4k —1)§n(n4 —1)510

a) a" =a(mod 11) = a®” =a(mod 11)
= 12002 4 2202 | 4120027 =142 +...4+ 2002 =1001.2003 = 0(mod 11)

b)

18.

tu lam\

Taco BCNN(2, 6, 10, 12, 16) = 16.5.3 = 240. Ap dung dinh 1i Fermat.

SV: Bui Thi Thuy Trang  Lép CDSP Toan — Tin K48

14



Toén nang cao — s6 hoc THCS
CHUYEN PE2: SO NGUYEN TO

Pé don gian van dé nay, ching ta xét khai niém sé nguyén td trong tap hop sb
tu nhién N. Trong tap hop s6 tu nhién, s6 0 c6 vo sb udce, do 1a tat ca cac sd tu nhién
khac né. S6 1 chi c6 mot udc duy nhét 1a chinh nd. Con mdi so tu nhién 16n hon 1 bao
gid cing c6 it nhat hai wdc 1a 1 va chinh nd, cac wéc nhu thé gioi 1a ude tim thudng.
Chung ta chi quan tdm t&i cac s6 ty nhién 16n hon 1 va chi ¢6 hai wdc tim thuong, cac
s6 loai ndy c6 vai tro quan trong trong li thuyét sd

A. Ly thuyét
I, S6 nguyén t6 va hop sé

1/ Pinh nghia:

- S6 nguyén td 1a s6 tu nhién 16n hon 1 va chi ¢6 hai wéc 13 mot va chinh né
- Hop s6 14 s6 ty nhién 16n hon 1 ¢6 wéc khac 1 va chinh nd
Vi du:
2,3,5,7,11....1a nhitng sb nguyén tb
4,8,9,12... lanhiing hop s6
Chuy:
- Tap hop s6 tu nhién duoc chia thanh 3 bo phan
+{0, 1}
+ Tap hop cac sd nguyén t6
+ Tap hop cac hop sd

- Tir dinh nghia ta ¢6 : S6 tu nhién a >1 1a hop s6 néu a = pq, p > 1, q>1, hoic
néua=pq,l<p<a.

2/ _Tép hop cac sé nguyén to
a, Pinh 1i 1:

U'éc nhé nhat 16n hon 1 ciia mot sb tu nhién 16m hon 1 1a mot sb nguyen té.
Churng minh:

Gia st a 1a mdt s6 ty nhién 16n hén 1 va p > 1 1a udc nho nhat cia a. Ta co p 1a
mot sO nguyén to.
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Toén nang cao — s6 hoc THCS
That vay néu p khong phai 1a mot s6 nguyén to thi p 1a mot hop s6, nghia 1a co

mot s6 ty nhién p; la wdc ciap va 1 <p; <p. Trdd taco py laudec ciaava 1 <p; <p
mau thuan vé6i gia thiét p 13 wdc nho nhét 16n hon 1 cua a.

Chu y: Pinh li trén chimg t6 ring moi sb tu nhién 16n hon 1 déu c6 udc nguyén to.

b, Pinh [i 2:

C6 vo s0 udc nguyén to
Chung minh:

Vé mat 1i thuyét, dinh 1i mot chimg to rang tap hop cac sd nguyén t6 khac rong.
Gia st chi ¢6 hiru han s6 nguyén t6 13 p, = 2, P2, Ps...., Pa

Ta xét s6 a = piP,...pn + 1. PO 12 mot s6 ty nhién 16n hon 1 nén a co it nhat mot
wdc nguyén td q. Nhung vi chi ¢6 hitu han sé nguyén t6 da ké ra ¢ trén cho nén p phai
tring mot trong cac s6 p1 Pa, ....pn do d6 q phai 1a udc cua tich pips...pn.

Tu q 1a uéc cua a = pip,...pn + 1 vaqla ude caa pip;...pn.
q 13 udc ctia a - piPs...pn = 1. Diéu nay mau thuan véi gia thuyét q 1a s nguyén tb
Nhu véy tap hop cac s6 nguyén to 12 v han nén khong thé c6 mot bang tat ca
cac sd nguyén td, néu chung ta danh sb cac sb nguyén to theo th ty ting dan p; = 2,
P2=3,P3=5, Pn<Pns1,.... Thi cho dén nay nguoi ta cing chua tim dugc mot biéu
thirc tong quat nao cho s nguyén td p, thi n theo chi sb n ctia né.
I1, Cac dinh li co ban:
1/ Céc bb dé
a. Bo dé 1:

Véi s6 tu nhién a va s6 nguyen to pthi hodc a nguyén to voi p hodc a chia hét cho
p.
Chung minh:

Vi p 1a mot s6 nguyén t6 né chi c¢6 2 ude 1a mot va p cho nén UCLN(a,p) = 1 hoic
UCLN(a,p) = p. Tir d6 ta c6 a nguyén t6 véi p hodc a chia hét cho p

b. B dé 2:

Néu mot tich cac s6 tu nhién chia hét cho s6 nguyén to p thi phai cé it nhat mot
thira s6 cua tich chia hét cho p.

Chung minh:
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Toén nang cao — s6 hoc THCS
Gia st tich a;a,...a, chia hét cho p, ta phai cé it nhat mot trong cac $O ay a,...,an

chia hét cho p . That vy gia st trdi lai rang tat ca cac sd a; a,,...,a, khong chia hét
cho p thi theo b6 dé 1 chiing déu 13 nguyén t6 v6i p do d6 ta c6 UCLN(asa,...a,,p) =
1. Biéu ndy mau thudn voi gia thiét.
c. H¢ qua:

Nén sb nguyén t6 p 1a udc cuia mot tich cac sd nguyén t6 quQs...qs thi p phai tring
v6i mot trong cac sé nguyén td cua tich do.

2/ Pinh li co ban:

MG&i s6 tu nhién 16n hon 1 déu phén tich dugc thanh tich nhimg thira sé nguyén t6
va su phan tich d6 1a duy nhat néu khong ké dén thir tir cia cac thira s6

Chung minh:

a. Su phan tich duoc:

Gia st ae N,a>1, khi 4y a c6 it nhat mot udc nguyén t6 p; nao dé va ta co a =pya;
- Néu a; = 1 thi a = p; 13 su phan tich cua a thanh tich (c6 mét thira s6) nhiing sd
nguyén to.
- Néu a;>1 thi lai theo dinh 1i & trén, a; c6 udc nguyén to p2nao dé vataco a; =
P28, Nén a = pip,a,
- Néu a, = 1 thi a = pyp; 1a sy phén tich ctia a thanh tich nhiing thira sé nguyén td.
- Néu a,>1 thi lai tiép tuc i ludn o trén c6 s6 nguyén td pa,...Qua trinh nay at
phai cé két thuc, nghia la c6 n sao cho a, = 1, a,.; = py [a mot sb nguyén t, boi vi ta
cé a, a;, a,... la nhiing day $b tu nhién ma a > a; > a, >a3 > ... nhu vay cudi cung ta
duoc a = piP,...pn. La su phén tich cta a thanh nhitng thira s6 nguyén t4.

b. Tinh duy nhét:

Gia str ta c6 a = pPiPs...pn = 0107...qn la hai dang phan tich sb tu nhién a thanh
thira s6 nguyén t6. Dang thirc trén chimg t6 p; 12 udc clia quQp...qn nén theo bo dé 2 &
trén p; trung voi qi nao do(1<i<m) vi ta khong ké dén thtr tu cia cac thira s6 nén co
thé coi py = gy va tir d6 ta duogc

p2...pn = q2...qn

Lay p, va 1ap lai 1i luan trén ta dugc p, = Oy

Li luén 13p lai cho dén lac & mot vé khong con thira s6 nguyén td nao nira, nhung
lic d6 & vé con lai ciing khong con thira s6 nguyén t6 ndo vi nguoc lai sé xay ra
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HO;iC 1 = qn+1qn+2. . .qn
Hodc pm+1Pm+2...Pm=1

La khong thé dugc. Vay phai c6 m=nva p;=ii= 1, 2, 3,...n nghia la tinh duy nhat
& dang phan tich s6 a thanh tich cac thira s6 nguyén t6 da duoc chitng minh

Vi du: phan tich 1960 thanh tich nhitng thira s6 nguyén t6

Trong thuc hanh ta thyc hi¢n qua trinh phan tich trong phép chiing minh dinh li trén
bang cach tim cac udc nguyén t6 ctia a = 1960 tir nhd dén 16n. Ta viét nhu sau:

1960
980
490
245

49

~N N o NN NN

Vay 1960 =2.2.2.5.7.7 = 2° 5.7

Chuy:

- Bang cach phan tich 1 s6 ra thira s6. Ta c6 thé tim duoc tat ca cac udc cia s6 ay
mot cach nhanh,khong bo s6t ude nao.

- Nguoi ta ching minh duoc ring, néu mot sd A c6 dang phén tich ra thira sd
nguyén to 14 A =a™.a%..a" trong d6 a;, a,...,a, 1 C4C s6 nguyén tb, thi cic udc
cua A la (o +1)(a, +1)...(er, +1) ta co thé s dung diéu nay dé kiém tra xem khi tim
cac udc cua mot sb, ta da tim du sb cac udce chua.

- Thong thudng , khi viét cac phan tich ra thira sé nguyén té cia mot sb, bao gior
ta ciing viét nd dudi dang tiéu chuan, tirc 1a dang ma trong dé cac thira sd nguyén t6
duoc sip xép theo thir ty tir nho dén 16m.
- Phan tich ra thira s nguyén té ctia mot sd chinh phwong thi chi chira cac thira
s6 nguyén t6 véi sé mii chan.

B: Cac dang toan :
DANG 1: UGC CUA MOT SO

A=a".a..a" (a, a,...,a, cac s nguyén to)
S6 wéc clia A 1a (o, +1)(at, +1)...(a, +1)
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Bai 1:
1. Tim cdc wée nguyén td cia cac sé 30, 210, 2310

2. chung t6 rang cac s6 31, 211, 3201, 10031 1a cac s6 nguyén to

&

gidi
1.Phan tich cac s6 da cho thanh tich céc thtra s6 nguyén to
2310 | 2
21012
30 |2 1155 | 3
10513
155 385 | 5
35 |5
5|5 77 7
7 7
1 11 11
1
1
Ta co:

- U6c nguyén t6(30) = {1, 2, 3, 5}

Va30=1.2.35
- U6 nguyén t6(210) = {1, 2, 3, 5,7}

Va210=1.2.357
- U6c nguyén t6(2310) = {1,2,3, 5,7, 11}

Va30=1.2357.11
Cha y: Khi phan tich sb 210 ra thira s6 nguyén t6 ta c6 thé 1am nhu sau :
210=21.10 . Ta d3 biét 10 = 2.5 nén chi can phan tich 21 =3.7 va cd
210=2.7.25

Cach nay hoan toan c6 loi khi phan tich cac s6 13 boi cta 10
Chang han khi phan tich s6 3200 ta viét
3200 = 32.100 cho ta 32 = 2° va 100 = 2°.5°
Vay 3200 =2'.5°
2. Déthiy 31 =30+ 1

=1.235+1

S6 31 khong chia hét cac sb nguyén t6 2, 3, 5 ma 5% = 25 < 35 1a udc nguyén tb lon
nhat ma 5% < 31
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Suy ra 31 1a s6 nguyén to
Cac sb khac ta cung ching minh tuong tu.
Bai 2:
1. Phan tich s6 360 ra thira s6 nguyén to.
2. S6 360 c6 bao nhiéu wéc.

3. Tim tit ca cac wée cia 360.

Giai.
1. Ta co:
360 | 2
180 | 2
90 | 2
45 | 3
15 | 3
5 |5
1
Viy 360=2.2.2.3.3.5
=2%325
2.Taco 360 =2%3%5
Vay s6 cac ude cua 360 1a
B+ D2+ 1)1+ 1)=24udc
3. Dé thay cac sb 1, 2, 2% 2°, (1) 1a u6c cua 360

Ta tim cac udc con lai theo cach sau
Budc 1: Nhan cac sé hang day (1) theo thir tw v6i 3 va 32 ta duoc cac ude
3 23 223 2°3
3 2.3% 22.3* 28.3°
Budc 2: Nhan cac sb trong day (1) va (2) theo thi t v6i 5 ta dudc cac ude
) 2.5 2°.5 2°5

35 235 2°35 2°35
35 235 2235 2°35
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Vay ta c6 tat ca 24 wdc cia 360 1a

1 2 4 8 3 6 12 24
9 18 36 72 5 10 20 40
15 30 60 120 45 90 180 360
Bai 3:
Tim s6 nhé nhat A c6
1. 6 woc
2. 9 wéc
Giai
1. Viét A dudi dang phén tich ra thira s6 nguyén t6
A=a"p"c...
Sb cac ude cia A séla (m+ 1)(n+ 1)(t+ 1)...
Taco 6=6.1 hoac6=2.3
- Trudng hop A chi c6 mot s6 nguyén t6 dang A = a™ thi
m+l=6=>m=5=A=a’
Vi A 14 s6 nho nhit hay a=2. Suy ra
A=a"=2"=A=32
- Truong hop A c¢6 hai thira s6 nguyén t A =a™b"
m+1=3 m=2
Taco {n+1: 2~ {n -1
Va A =a’b!
Dé c6 s6 A nho nhit ta chon cac sé nguyén té nho nhatlaa=2,b=3
Vay A=2°3hay A =12
Xét 2 trudng hop trén ta thay sb tu nhién nho nhit c6 6 ude 1a 12
2.Papsd: 36.
Bai 4:
Ching t6 riang cac so sau day la hop sb

1. 676767
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2. 10°+10"+7
3. 177 +24%+13%
Giai.
1. S6 676767 co tong cac chir s6 1a 39 chia hét cho 3 nén 676767:3
Vay né 1a hop s6
2. Tuong tu s6 10° + 107 + 7 ¢6 téng chia hét cho 9 nén
10% + 10" + 7:91a hop sb
3. S6 17°+24% +13* co:
S6 17° cotancungla’
S6 24* cotan cungla 6

S6 13° c6 tan cung 12 3

Vay 10° + 10" + 7 ¢6 tan cing 1a 0, chia hét cho 10 nén n 13 hop sb.

Bai5:

Cic s6 sau la nguyén to hay hop s6
1.  A=11...1 (2001 chirso 1)
2. B=11...1 (2000 chirsé 1)
3. C=1010101
4.  D=1112111
5. E=1!+2!+3!+...+ 100!
6. G=3579-28
7. H=311141111

Giai
1. A3 .Hopsb
2. Bi11. Hop sb

3. C:101. Hop sb

4. D=1112111=1111000 + 1111
— D:1111. Hop s6

5 E=1'+21+3!+ ...+ 100!
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14+ 21=3:3
31=1.2.3:3

100!1=1.2.3....100:3
Suy ra E:3. Vay E 1a hop s6
6. G chia hét cho 7.G 1a hop s
7. H=311141111 = 31111000 + 31111
— H:31111 . Vay H 1a hop sd.
Bai 6:
Cho 3 s6 a=720,b =36, c = 54

1. Goi A, B, C theo thit tu 12 tip hop cac wéc nguyén td ciia a, b, c. Chuéng té
B, C la tap con cia A

2. acé chia hét cho b, ¢é chia hét cho ¢ khéng

1. Tathdy a=720=2"35
b=36= 223
c=54=23°

vay A=1{2,3,5}, B={2,3}, C={2,3}
D@ thay B, C 14 hai tip con ctia A
2.Via=2"3°5va b= 2°3°nén aib

Vi a =2*3°5va ¢ =2.3° nén akhong chia hétchoc
Bai 7:

Po6 vui: Ngay sinh nhit ciia ban

Mot ngay dau nim 2002. Huy viét thu héi thim sinh nhit Long va nhin duoc
thw tra 1oi.

Minh sinh ngay a thang b, niim 1900 + ¢ va dén nay d tuéi . Biét ring a.b.c.d =
59007

Huy d kip tinh ra ngay sinh ciia Long va Kip viét thw sinh nhat ban. Héi Long
sinh ngay nao
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Giai.
Ta co:
a.b.c.d = 59007
c +d =102
1<a<3], 1<b<12
Phén tich ra thira s6 nguyén t6 a.b.c.d =3.13.17.89

Tréng cic udc cia abed chi co hai sd 13 va 89 co tong bang 102. Tudi cua Long
khong thé 1a 89 vay d = 13, ¢ = 89

Conlai ab=3.17do b<12 nénb=3,a=17
Vay long sinh ngay 17 — 3 —1989 .
Bai 8:
Chirng minh ring:
1. Moi s6 nguyén t6 16n hon 2 déu cé dang 4n+1
2. Moi s6 nguyén t6 16n hon 3 déu c6 dang 6n+1
Giai.
1. Khi chia mét s tu nhién A 16n hon 2 cho 4 thi ta dugc cac sb du 0, 1, 2, 3 .

Truong hop s6 du 14 0 va 2 hai thi A 13 hop s6, ta khong xét chi xét truong hop sb du
la 1 hoac 3

Véi moi truong hop sd dula 1 tacd A= 4n+1
Véi truong hop sb du 1a 3 ta co A=6n+tl
Ta c6 thé viét A=4m+4 -1

=4m+1)-1
bit m+1=n,tac6 A=4n-1

2. Khi chia s6 ty nhién A cho 6 ta c¢6 cac s6 du 0, 1, 2, 3, 4, 5. Truong hop s6 du
0,2, 3, 4. Ta co A chia hét cho 2 hodc A chia hét cho 3 nén A 1a hop s6

Truong hopdu 1thi A=6n+1
Truong hop du Sthi A=6m+5
=6m+6-1
6(m+1)-1
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batm+1=n Taco A=6n-1
DANG 2: SO NGUYEN TO VA TiNH CHIA HET

1. Néu tich cta hai s6 a, b chia hét cho mot sd nguyén td p thi mot trong hai s6 a,
b chia hét cho p
: a:
ab:p=| . P
b:p

2. Néu a" chia hét cho s6 nguyén to p thi a chia hét cho p
a':p=a:p
Bai l:
Phin tich A = 26406 ra thira s6 nguyén td. A c6 chia hét cac so sau hay khong
21, 60, 91, 140, 150, 270
Giai.
Taco A =26460=2°35.7
Tacingcd 21=3.7
60 =2°3.5
91=7.13
140 =2°5.7
150 =2.3.5°
270=2.3°5
Viy A chia hét cho 21, 60, 140
A khong chia hét cho 91, 150, 270.
Bai 2:
Chirng té rang néu 3 sé a, a + n, a + 2n déu la s6 nguyén t6 16n hon 3 thi n
chia hét cho 6.
Giai.
Chu ¥ rang , cac s6 nguyén td (trir s6 2) déu 1a céac sb 18

- Neéu n 1€ thi n + a la s6 chan 1a mét hop s trai voi gid thiét n + a 1a s6 nguyén
t0. vay n la s6 chan
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- Tadatn=2k, keN’

+ Néu k chia hét cho 3 thi n chia hét cho 6

- Néuk=3p+ 1, peN thi3 s6 theo thl’].’tubé'mg a,a+ 6p+2,
a+12p+4
+ Do ala s6 18 nén néu a chia cho 3 du 1 thi a+ 6p + 2 chia hét cho 3,
Néu a chia 3 du 2 thi a + 12p + 4 chia hét cho 3
+ Néuk=3p+2 peN’ thi3 sd theo thi ty bang
a,atop+4,a+12p+8

v6i a chia cho 3 du 1 thi a+ 12p +8 chia hét cho 3
v6i a chia cho 3 du 2 thi a+ 6p +4 chia hét cho 3
Vay dé 3 s6 a, a+n, a + 2n déu 1a s6 nguyén to thi n phai chia hét cho 6.
Bai 3:

Chirng minh rﬁng néu pla 50 nguyén t6 16n hon 3 thi (p—1(p +1) chia hét
cho 24
Giai.
Taco (p-1)p(p+1):3 ma(p,3)=1nén

(p—1)(p+1):3 (1)

p 1a s6 nguyén t6 16n hon 3 nén p 1a s6 18, p — 1 va p + 1 1 hai s6 chan lién tiép ,
c6 mot sO 1a bdi ctia 4 nén tich cua chung chia hét cho 8 (2)
Tir (1) va (2) suy ra (p — 1)(p + 1) chia hét cho 2 nguyén t6 cing nhau 13 3 va 8
Vay (p — 1)(p + 1) chia hét cho 24.
Bai 4:

Tim tét ca cac sé nguyén t6 p c6 dang

n(n+h(n+2) .

1 >1)n >
6 (n2l)n>1

Giai.

Taco
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(N +n)(n+2)+6

n(n+1) (n+2)Jr

1
6 6
_ n3+2n2+2n+6:(n+2)(n2+2):
6 6

Véin=4thin+3>6van®+2>17. Trong hai sé n + 3 va n® + 2 hoic c6 mot sb
chia hét cho 6 hodc mot s6 chia hét cho 2, va mot s6 chia hét cho 3 thi p s€ la hop $6

Thuc vay :
- Véin=3kthi (n+3)n°+2)=27k*(k +1) +6(k+1) : 6
- Véin=3k+1thi (n+3)n?+2)=27k*+54k* + 33k 12

=BC 6 + 3k(k* + 1)
- Véin=3k-1thi (n+3)(n*+2)=BC6+3k(k*+1)
Ma 3k(k® + 1) : 6 nén véi moi n=>1 thip déu 1 hop sb
Conlai n=1thip=2
n=2thip=5
n=3thip=11

Do 1a cac sd nguyén t6 p cc tim.
Bai 5:

Tim s6 nguyén to p sao cho cac s6 sau cing 1a s6 nguyén to
1. p+10,p+14
2. p+2,p+6,p+8,p+12,p+14
Giai.
1. Vip la s6 nguyén t6 va p + 10 va p + 14 ciing 1 s6 nguyén t6 nén p > 2 .Mit khéc
p c6 thé roi vao mot trong 3 kha nang hoac p=3k,p=3k+1
p=3k-1
- Vé6ip =3k +1thi

p+14=3k+15=3(k+5) : 3
- Voip=3k-1thi
p+10=3k+9=3(k+3):3
Vay p =3k . Do p la nguyén t6 nén p =3
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2. Xét cac truong hop sau.

- Vé&ip=5thi p+2=7
p+6=11
p+8= 13
p+12= 17
p+14=19
- Voip>5thip=5k+1,p=5k+2,p=5k+3,p=5k+4
+ Néu p=5k+1thip+14=5k+15:5
+ Néup=5k+2thi p+8=5k+10 :5
+ Néu p=5k+3 thi p+12=5k+15:5
+ Néu p=5k+4 thi p+6=5k+10:5

Suy ra nguyén té can tim lap = 5.
Bai 6:
Hai s6 nguyén t6 goi 1a sinh d6i néu chiing 1 hai s6 nguyén t6 1€ lién tiép (p >

3). Chirng minh ring mét s6 tw nhién nim giira hai s6 nguyén t6 sinh déi thi
chia hét cho 6.

Gidi
Goi hai s6 nguyén t6 sinh d6i 1a p va p + 2. Vay sb ty nhién nam giira ching 1a p +
1
- p 14 s6 nguyén t6 16n hon 3 nén p 1a s6 nguyén t6 16 vay p + 1 13 sb chan
p+1:2 (1)

- p,p+1,p+21a3sd nguyén lién tiép nén c6 mdt sb chia hét cho 3. Ma p va p +2
1a s6 nguyén té nén khong chia hét cho 3 ,vay

p+1:3 (2)
Tae(1)va2):(2,3)=1suyra p+1 :6(dpcm)
Bai toan c6 thé mo rong thanh
Chung minh rang va p + 2 1 hai s6 nguyén t6 16n hon 3 thi tong
Cua chung chia hét cho 12.
Bai 7:
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Mot s6 nguyén top chia hét cho 42 ¢6 so6 dur r 13 hop s6. Tim s6 dw r

Gidi
Tacop=42k+r=23.7k+r (kreN, 0<r<42)
Vi p 1a s6 nguyén t6 nén r khong chia hét cho 2, 3, 7
Céc hop s6 nho hon 42 va khong chia hét cho 2149, 15, 21, 25, 27, 33, 35, 29
Loai di céc s6 chia hét cho 3, cho 7 chi con 25

Vay r=25.
Bai 8:

Pién cac chir sé thich hop trong phép phén tich ra thira s6 nguyén to

abcd | e

fcga | n

abc |c

ncf
Ta co:

abcd = e.n.abc

= e.n= ab_Cd =10
abc

:>e,ne{2,5}

ncf.c =abc = nc<9=n,ce {23}
Suyran=2dodoe=5,c=3
Vi fecga5=abcd nénf=1

_ncf =231, abcd =ncf.cne
Vay
=231.3.2.5=6930

Ta duoc
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6930 | 5

1386 | 2
693 | 3
231

Bai 9:

Tim s tw nhién c6 4 chir s6, chi s6 hang nghin bang chir s6 hang don vi, chir
s6 hang trim bang chir s6 hang chuc va sé d6 viét dwoe dudi dang tich ciia ba sé
nguyén t6 lién tiép.

Giai.

Goi s6 tu nhién can tim 13 n, theo dé bai chtr s6 hang nghin bang chir s6 hang don

vi, chir s6 hang tram bang chtr so hang chuc vay n c6 dang abba
C6 abbaill ma abba Ia tich cta 3 sd nguyén td lién tiép nén mét trong cac sd
nguyén té nay phai 1a 11

Xét cac tich
5.7.11 = 385 (loai)
7.11.13 = 1001 (dang)

11.13.17 = 2431 (loai)

Vay s6 tw nhién can tim 1a 1001.
Bai 10:

Chirng minh rang néu 2" — 113 s6 nguyén t6 (n>2) thi 2"+ 1 13 hop so.
Giai.
Xétsd A=("-1)2"(2" + 1)
A 1a tich cua 3 sb tu nhién lién ti¢ép nén A:3
Mit khac 2" — 1 13 sé nguyén t& ( theo gia thiét )

2" khong chia hét cho 3

Vay 2" + 1 phai chia hét cho 3 = 2"+ 1 1a hop s6.
Bai 11:

Tim s6 tw nhién k dé diy k + 1, k + 2,...,k + 10 chira nhiéu sb6 nguyén to
nhat .

SV: Bui Thi Thuy Trang  Lép CDSP Toan — Tin K48 30



Toén nang cao — s6 hoc THCS

Véik=0 tacddiy 1,2, 3,...,10 chtra 4 s6 nguyén t6 2, 3, 5, 7
Véik=1tacodiy?2,3,4,..., 11 chita 5 s nguyéntd 142, 3, 5,7, 11
Véik=2tacodiy3,4,5,...,12 chrad sdnguyénts1a 3, 5,7, 11

Véi k=3 diyk+1,k+2,...k+ 10 chia 5 s 18 lién tiép, diy s6 nay déu 1on hon 3
nén c¢6 mot sd chia hét cho 3, trong diy c6 5 s6 chin hién nhién khong phai 1a s6
nguyén td néu k>3

Vayk=1thidiyk+1,k+2,...k+ 10 chira nhiéu sé nguyén t6 nhit.

Bai 12 :

1. Chirng minh riang so du trong phép chia mdt s6 nguyén té cho 30 chi c6 thé
12 1 hoiic 13 s6 nguyén td. Khi chia cho 60 thi két qua ra sao

2. chirng minh ring néu tong ciia n luy thira bic 4 ciia cac s6 nguyén to 16m
hon 5 13 mét s6 nguyén to thi (n, 30) =1

Giai.
1.Gia str p 12 s6 nguyén to va p =30k +r (0 <r < 30)
Néu r 12 hop s6 thi r co udc nguyén td q<+/30= q=2,3,5

Nhung vo1 q =3, 3, 5 thip 1an luot chia hét cho 2, 3,5 vo li. Vayr=1hoacrla $6
nguyén to.

Khi chia cho 60 thi két qua khéng con dung nira
Chang hanp=109=60.1+49  (491ahopsd)
2. Sb nguyén tb p khi chia cho 30 chi cé thé du la 1,7, 11, 13, 17, 19, 23, 29
Véir=1,11, 19,29 thip® = 1 (mod 30)
Véir=17,13,17,23 thi p*>=19 (mod 30)
Suyra p*= 1 (mod30)
Gid st py P2..., pn 13 cac s6 nguyen t6 16n hon 5
Khidd q=p+p;+..+p.=n (mod30)
Suy ra p = 30k + n 1 s6 nguyén t6 nén (n, 30 ) =1
Bai 13:
Tim tit ca cac sé nguyén td p dé 2P + p° ciing 1a s nguyén td
SV: Bui Thi Thuy Trang  Lép CDSP Toan — Tin K48 31




Toén nang cao — s6 hoc THCS

Gidi.
Véip=2taco 2"+ p®=12 khong la sb nguyén td
Véip=2taco 2”+p®=171a s6 nguyén t6
Véip>3tacop’+2P=(p°-1)+(2"+1)
Vi p 1& va p khong chia hét cho 3 nén p® — 1 chia hét cho 3 va 2P + 1 chia hét cho 3.
Do d6 2° + p? 1a hop sb
Vay v6ip =3 thi 2° + p? 1a s6 nguyén td.
Bai 14:
Tim tim tat ca cac bd ba s6 nguyén td a, b, ¢ sao cho abc <ab + bc + ca
Giai.
Vi a, b, ¢ c6 vai trd nhu nhau nén gid st a<b<c khi do
ab+bc+ca<3bc
= abc < 3bc
>a<2=a=2
(vialasdnguyéntd)
Véia=2tacod
2bc<2b+2c+bc=bc<2(b+c)<4c
b=2
b=3

=>b<4=

- Néu b =2 thi 4c <2 + 4c thoa man véi ¢ 1a nguyén to bat ki
- Néub=3thi 6c<6b+5csuyrac<6viyc=3hoicc=5

Vay cac cap s6 (a, b, ¢) can tim 14 (2, 2, p) ; (2, 3, 3 ) ; (2, 3, 5 ) va céc hoan vi via
chung , voi p 14 s6 nguyén t6 .

DANG 3: SUDUNG PHUONG PHAP PHAN TIiCH.
Bai 1:

Tim neN”saocho : n®—n’+n—11asb nguyén to

Gidi.

Taco:
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A=n’-n*+n-1=(n’-n)+(n-1)
< A=n*(n-1)+(n-1)
& A=(n*+1)(n-1), nen

Néun=1suyraA=0
Néun=2suyra A =5 la s nguyén t6
Néu n>2 thi A 14 tich cta hai thira s6 ma mdi thira s6 déu 16n hon hai . Vay A 1a hop
sO
Vay dé A =n®-n*+n—11asb nguyén t6 thin = 2.
Bai 2:

Tim 2 s6 tw nhién , sao cho tong va tich ciia chiing déu la s6 nguyén to
Giai.

Tich cua hai sb tu nhién 1a sb nguyén t6 nén mot sd 1a 1, sd con lai ki hiéu 1a a 1a
s6 nguyén to

Theo dé bai 1 + a ciing 12 s6 nguyén t6. Xét hai truong hop:
- Néu 1 +ala s6 18 thi a 1a s6 chan. Do a 1a s6 nguyén t6 nén a =2
- Néul+alasdchinthil +a=2vi 1+ alasénguyén td.Khidoa=1khong
1a s6 nguyén to ( loai)
Vay hai s6 ty nhién phai tim 1 va 2
Bai 3:

Tim céc s6 nguyén t6 a, b, ¢ thoa man diiéu kién
abc=3(@+b+c)

Giai.
Turabc = 3(a + b + ¢) suy ra a chia hét cho 3 hoac b chia hét cho 3 hoic ¢ chia hét
cho 3. Vay

3bc=3(3+b+c)

<bc=3+b+c

<b+c-bc=3

<b-bc+c
ob-bct+c+l=4<(b-1)(c-1)=4
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Do b va c 1a cac songuyén t& b-1>1, c-1>1 vab-—1,c— 113 ubc cua 4 vy

ching nhan 1 trong cac gia tri la 1, 2, 4. Vay ta ¢6 céac truong hop sau:

{b—1=4 {b=5
Hoac =

c-1=1 c=2
- b-1=1 b=2
Hoac IS
c-1=4 c=5
b-1=2 b=3
Hoac S
c-1=2 c=3

Céc cdp s0 (a, b, ¢) phai tim1a: (3,3,3);(3,2,5);(3,5,2);(5,3,2);(5.2,3); (2,
3,5);(2,5,3)

Bai 4:

1. Tim s6 nguyén to a biét riang 2a + 1 13 lip phwong ciia mét sé nguyén to
2. Tim cac s6 nguyén to p dé 13p + 1 13 1ap phwong ciia mot s6 tw nhién
Giai.

1.V61 a=2taco2a+ 1=5khoéng thich hop

Véi a=2 do ala so nguyén to nén a I8

Viy 2a + 1 13 1ap phuong ctia mot sb 18 nghia 1a

2a+1=(2k +1)
< 2a+1=8k®+12k* +6k +1
o a= k(4k2 + 6k +3)

Tir d6 k 14 wéc cta a. Do k 1a sé nguyén td nén k=1 hoiack=a
- Néuk=1thi2a+1=(2.1+1)’suyraa= 13 thich hop
- Néu a=k tira = a(4a” + 6a + 3) do a 12 nguyén t6 nén suy ra

1 =4a’+ 6a+ 3 khong co sb nguyén tb a nao thoa min phuong trinh ndy vi vé phai
ludén 16n hon 1

Vaya=13

2.Giast 13p+1=n’ (neN’), p>2=>n>3
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13p+1=n°
=13p=n’-1
&13p=(n-1)(n* +n+1)

13vaplacacsdnguyéntd, man—1>1van’+n+1>1

Nénn—1=13hoac n—1=p

- Véin—1=13thin= 14 khid6 13p=n®-1=2743 suy ta p =211 14 s6 nguyén
to

- Véin—1=pthin+n+1=13suyran=3.Khidop=2 lasdnguyén td
Vay p=2,p=211thi 13p+ 1 1a lap phuong cia mot s6 tw nhién

Bai 5:

ab

A 12 s6 nguyen t6

Tim tit ca cac s ¢6 hai chirsé ab sao cho

Giai.
Vi a, b ¢ vai tro nhu nhau nén c6 thé gia sira>Db

., -, ab , - . X A LK
Gia st 5P , VOi p 13 s0 nguyén t6
a_

Suyra ab:ip :{S E = pe{2357}

Taco:
ab _
a—b
< ab=pa- pb
< (p+a)(p-b)=p’
a+p=p° _ Ja=p'-p
p—-b=1 b=p-1
_ ab =21
- Véip=2tacod —
| ab =12
_ [ ab =62
- Véip=3tacod -
| ab =26
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- Véip=>5hodcp=7tacoacohai chirso (loai)
Vay cac s6 ab can tim 13 21, 12, 62, 26
Bai 6:

Tim cic s6 nguyén td x, y, z thoa min x’ +1=7
Giai.

Vi x, yla cac sO nguyén td nén x>2,y>2=12z2>5,

~

1€
X+l=z=>x'=z-1
Suy rax” 1a s6 chin vay x =2 khido z=2"+1
Néu y 1& thi 2 =2 (mod 3)
— 2" +1:3=72:3 (volivizlanguyéntd)
Vay y chan, suyray =z
z=2+1=5
Vay cac so nguyén té can timlax=y=z,z=5

Bai 7:

Cho neN", chirng minh A =n"+ 4" va hop s6 véin>1

Xét cac truong hop chan
- n chin thi A chia hét cho 2
- nlgdatn=2k+1 (keN") .Taco
A=n*+4" =n* + 4%
= (n® +27%1)" 20?22

= (n® + 2" —n.2")(n® + 24 4 .24

= [(n-2) w2 (ne2) w2
A phan tich duoc tich cta 2 thira s6 vay A 1a hop s6 .
Bai 8:

Tim neN” dé
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1.  n®+41asb nguyén to.
2. n?% + 0?2 + 1 1a s6 nguyén t6
1.Taco
n*+4=n"+4n’ + 4 — 4n?
= (n*+2)° - (2n)*
=(M*+2-2n)(n*+2+2n)
Vin*+41asénguyéntdnén n®+2—2n=1hoic n+2+2n=1
Ma n*+2+2n>1vay n+2-2n=1suyran=1
Thirlai : n=1 thi 1* + 4 = 5 13 s6 nguyén t6
Vay voin=1thi n*+4 1asd nguyén 6./

2.Taco:

n2003 + n2002 +1= n2(n2001 . 1) + n(n2001 . 1) + n2 +n+1

Véin>1tacod:

N _1:'n®-1:n> +n+1

Dods N +n®*? 110> +n+1

2003 + n2002

Man’+n+1>1nén n +1 1a hop sd

Véin=1taco
2003 L n2002 4 9 = 12008 4 12002 4L 1 — 31366 nguyén td .

n
Bai 9:

Chirng minh riang trong 15 s6 tw nhién 16n hon 1 khong vwot qua 2004 va doi

mot nguyén to cung nhau tim dwgc mgt so la so nguyén to.

Gidi .

Gia str ny, N, ...ny5 la cdc so thoa man yéu cau bai toan. Gia sir tat ca chiang 1a hop

s6. Goi p; 1a wdc nguyén t6 nho nhat chan; i=1, 2, ..., 15).

Goi p 1a s6 16n nht trong cac s6 p1, P2, - .-,P1s

Do céc s0 ny, Ny, ...ng5 1a d6i nguyén to cung nhau nén cac s6 p1, P2, ...,.p15 Khac

nhau tat ca.
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S6 nguyén t6 thtr 15 1as6 47 (2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47 )
ta cO p>47 . Pdi v6i s6 n c6 udc nguyén té nho nhat 1a p thi p<Jn suy ra
n> p?>47° > 2004 (VO Ii)

Vay trong 15 s6 ny, Ny, ...ny5 ta tim dugc mot sd nguyén 6./

Bai 10:
Tim s6 nguyén td abcd, sao cho ab, ac 1 sé nguyén té va b’ =cd +b—c
Vi abcd, ab, ac 1 s6 nguyén t6 nén 1 s6 18 hay b, ¢, d, 1& va khac 5 . Ta co:

b?=cd+b-c
<~ b?-1=10c+d—-c
<b(b-1)=9c+d =10

=b>4
Suyrab=7hoacb=9
- V6ib=7.Taco:

9c+d=42=d:3 suyrad=3 hoacd=9
+Néu d =3 thi c=%eN (loai)

+Néud=9 thi c:§e|\| (loai)

- V6ib=9thi %c+d=72=d=9,c=7

a9 va a7 lasénguyéntdthia=1

Viy s6 abcd =1979 thoa méan yéu cau bai todn

C. Bai tap

1. Ching minh rang néu n va n® + 2 1a cac s6 nguyén tb thi n®+2 ciing la s6 nguyén
t6.

2. Cho neN*,chirng minh rang cac s6 sau 1a hop so:

a) A= 27" +3;
b) B= 22" +7;
c) C = 22" +13.
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p 14 s6 nguyén té 1on hon 5, chitng minh rang p* =1 (mod 240).

Chutng minh rang ddy a_=10"+3 ¢6 vo s hop So.

3
4
5. Ching minh rang véi mdi sé nguyén té p c6 vd sé dang 2" —n chia hét cho p.
6. Tim cac sd x,y e N* sao cho x*+4y* 1a s6 nguyén to.

.

Ta biét rang c6 25 sb nguyén t6 nhoé hon 100. Tong cua 25 sd nguyén td d6 1a sd
chan hay sd 1¢é.

8. Tong cua 3 s6 nguyén td bang 1012. Tim sé nho nhét trong 3 s nguyén té do.
9. Tim 4 sb nguyén td lién tiép, sao cho tong cia ching 1a s6 nguyén to.
10. Tong cta hai sd nguyén t6 c6 thé bang 2003 hay khong.

11. Tim s6 nguyén tb c6 3 chir s6 , biét rang néu viét sé do theo thtr tw nguoc lai thi
ta dugc mot sb 1a 1ap phuong ctia mot sd tu nhién

12. Tim mdt sd nguyén td chia cho 30 c6 s du 1a r. Tim r biét r khong 13 s6 nguyén
t6

Huéng din giai.

1. n=3.

2. Ching minh A:7,B:11,C:29.

3. 240=2"35

4., n=6k+4 keN

5. p=2laynchan;p>2layn=(pk—-1)(p-1), keN’
6.

X' +4y" = (X +4xPy + 4y —AxPy® = (X° +2y°)? —(2xy)? = (X* —=2xy + 2y*)(X* + 2xy + y°) Xx=y =1
thi x*+4y* =5 1a s6 nguyén td.

7. Trong 25 s6 nguyén t6 (tir 2 dén 97) c6 mot s6 chan duy nhat, con 24 s6 kia 1 s6
1¢. Do d6 tong ctia 25 s6 1a s6 chan.

8. Trong 3 $6 nguyén t6 co té)ng bﬁng 1012, phai c6 mot sb chan, 1a sb 2, d6 1a sb
nho nhat trong 3 s6 nguyén t6 trén.

9. Bénsédola2,3,5,7.
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10. Tong cua hai sb nguyén t6 bang 2003, 1a s6 1, nén mot trong hai s6 phai 1a 2.
khi @6 s6 kia 1a 2001, 1a hop sb. Vay khong ton tai hai sd nguyén t6 co tong bang
2003.
11.  Xét s6 c6 3 chur sd 1a 1ap phwong ctua mot sb ty nhién, d6 1a 125, 126, 343, 512,
729 chi ¢6 s6 125 thoa mén bai toan (521 1a s6 nguyén td)
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CHUYEN DPE 3: SO CHINH PHUONG

A. LITHUYET

. Dinh nghia
S6 chinh phuong 13 mdt sb bang binh phuong ctia mot sd ty nhién
Vidu: 3°=9
15° = 225
Cac sb 9, 225 1a binh phuong cac sb tu nhién 3, 15 dugc goi 1a sé chinh phuong
1. Tinh chat

1, S6 chinh phuong chi co thé tan cung bang 0, 1, 4, 5, 6,9 khong thé tan cung bﬁng
2,3,7,8
2, Mot s6 chinh phuong ¢ chir sb tan cung 1a 5 thi chir s6 hang chuc 14 2.

Thét vay, gia st M =a5 = (10a+5)" =100a® +100a+15 Vi chur s6 hang chyc cia
100a* va 100a I chir s6 0 nén chir s6 hang chuc cua M 1a 2.
3, Mot s6 chinh phuwong c6 chir s hang don vi 1a 6 thi chir s6 hang chuc cta né 1a s6
1€.

That vay, gia st s6 chinh phuong N = a® ¢6 chir s6 tan cung 1 6 thi chir s6 hang
don vi cua sd a chi c6 thé 4 hoic 6.

Gia st hai chir s6 tdn cung ctia s6 a 1 b4 ( néu 1a b6 thi chimg minh tuong tu )
khi d6 :

b4" = (100 +4)’
= 100b” +80b +16

Vi chir s6 hang chyc cia s6 100b” 13 80b 1a s6 chin nén chir s hang chyc ciia N 13 s6
1€
4, Khi phan tich ra thira s nguyén t6 , sé chinh phuwong chi chira cac thira s6 nguyén
t6 v6i s6 mil chin, khong chira thira s6 vi s6 mii 18

That vay, gia st A =k’ vak = a*b’c’...(a, b, ¢ 1a s6 nguyén t) thi

A = (a*0c’...)? = a¥bPc*...
T tinh chét nay suy ra:

- S6 chinh phuong chia hét cho 2 thi phai chia hét cho 4
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- S6 chinh phuong chia hét cho 3 thi phai chia hét cho 9

- S6 chinh phwong chia hét cho 5 thi phai chia hét cho 25
- S6 chinh phuong chia hét cho 8 thi phai chia hét cho 16

5, SO lugng cac udc cia mot so6 chinh phuong 1a s6 1€. Pao lai mot s6 c6 sO lugng céac
udce l1a s 1€ thi s6 do 1a s6 chinh phuong

That vay , néu A = 1 thi A 13 s chinh phuong c6 1 uéc . Ta gia st s6 A > 1 ¢6
dang phan tich ra thira s nguyén t6 1a A = a*b’c’... thi sb luong udc cia né bang (x
+1)(y+1)(z+1)...

a, Néu A 1a sd chinh phuong thi x,y,z ...channénx + 1,y + 1,z +1 ...1& . Vay )
luong cac wéc cua A 1a s6 18.

b, Néu sb luong cac uwdc ctia A 1a s6 18 thi (x + 1)(y + 1)(z + 1)...18 do d6 cac thira sb
x+1,y+1,z+1 ...déule, suy rax,y, z ...chan.

Pitx=ax ,y=2y,z=2Z ...(x,Y ,Z ...eN thi
A=(a‘b’c¢’)? nén A 1a sb chinh phuong
B. CACDANG TOAN.
DANG 1: CACH BIEU DIEN SO TU NHIEN TRONG HE THAP PHAN.

N=aa,..aa =10"a +10"'a , +...+10a +a,
bac biét :

aa.a—all.l=2(9..9)= g(lo“ _1)

nsol n so 9
Bai 1:
Chirng minh ring s6 sau ld mot s6 chinh phwong

N =11111...1.10000...05 +1

1995 so 1 1994 so 0

Gidi.

Taco:
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1995
N = 10—1(101995 +5) +1
9
1995 1995
(10 1)(10 4 5) +9
B 9
(10°%)" + 4.10"* + 4
B 9
C(10%* 4 2Y
B 3
1995 2
_(10 —1+1j
3
_3 2
_ _(101995 —1) +1} = 33333...342
9 Ry
L 1994 so 3

Suy ra diéu chimg minh
Bai 2:
Cho A=999..9 (neN’)
H_J

n so 9
r R r o A P 2 re 4R r o K o
So sanh tong cac chir so cua A” véi tong cac chir so cua A
Giai.

Taco:

A=999..9= 9.[111...1] =10" -1
— [——

nso?9 nsol

Vay
A2 = (10" 1)’
=(10")" —2.10" +1
=(10" —2)10" +1
=(10" -1-1)10" +1
- 999..98000...01

n-1so 1 n-1 so O

2 14 2_
Téng cua cac chirsé cia A =93+9+9+..+49+8+1

n-1 chu so 9

=(n-1).9+9=0n
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Tong cta cac chir s6 cia A =9n
Vay tong cac chir s cia A® bang tong cac chir sb ciia A
Bai 3:

Tim cac chir so a, b, ¢ > 0 sao cho moi so tu nhién n > 0 thi

2
a.a.a..abbb.b+1= [c.c.c...c +1]

n so a n so b n soc
Giai
2
aaa..abbb.b+1= [c.c.c...c +1J
n so a nsob nsoc
2
& a.(lll...l].lO” +b111..1+1= (C.lll...l +lj
nsol nsol nsol
bat m=111..1
. nsol
Taco:

am.10" +bm+1=(cm +1)’
< am(9m+1)+bm+1=cm®+2cm+1
< 9am’ +(a+b)m=cm® +2cm

Diéu kién bai toan da cho twong dwong voi

2

a S
9a=c 9
=
a+c=2c c?
b=2C—E

Suy ra ce{3,6,9} tacobabd (a, b, c) thoamanla(l,s,3);(4,8,6); (9,9,9)
Bai 4:

Cho meN",A=11111...1 , B=11111...1 , C=666...6
—_— e e

2m so 1 m+l so 1 m so 6
Chirng minh rang A + B + C + 8 1a mét so6 chinh phwong véi vme N
Giai.

Taco:
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1/ ~om
A:§(102 —1)
1/ m
5:5(10 1—1)
1. m
C=§(1O —1)
A 1 2m 1 m+1 6 m
Vay A+B+C:§(10 —1)+§(1o —1)+§(1o ~1)+8

=%(102”‘ ~1+10.10" -1+6.10" —6+72)
:%(102“1 +16.10" +64)

1
_5(

10" +8)’

1 2
_ [g(mm ; 8)}
La mot s6 chinh phuong
Bai 5:
Chirng minh ring moi s6 tu nhién n thi
A=(10"+10"" + ...+ 10+ )10 +5) + 1

La s6 chinh phwong nhung khéng thé 12 1ap phwong ciia mdt sé tw nhién dwoc
Giai.

Pit B=10"" taco

n+1

_W0 _1(10“+1+5)+1=B—_1(B+5)+1

10-1 1)
2 B+2)°
oA BraBra (Br2) oo g
9 3
2
Tacd A=(3.33..34) = 2{1666...67} (2)
n-1 so 6

Tir (1) ta thdy A 1a mot s6 chinh phuong nhung tir (2) ta lai thay A chia hét cho 4
ma khong chia hét cho 8 nén A khong thé 1a 1ap phuong ctia mot s6 tu nhién duoc.

Bai 6:
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Chirng minh ring .

A=244999..91000..09 la s6 chinh phwong
— ——

n2%05 nseo
Ta co:
A= 244%1%9

n-2 so 9 n so 0

=244.10*" +999...9.10""* +10"" +9
%,_/

n-2 so 9

= 244.10°" + (10" —1)10™* +10™" +9
=244.10"" —90.10" +9
=(5.10" -3’
(5.10" — 3)? 1 binh phuong ctia mot s ty nhién . Vay A 1a sb chinh phuong
Bai7:
Tim mdt s6 c6 hai chir s6 biét ring hiéu binh phwong ciia né va sb viét theo
thir ty ngwore lai 1a mot s6 chinh phwong
Giai.
Gié st ab 12 6 ¢6 hai chur s6 sao cho ab’ —ba 12 sb chinh phuong.
Taco:
ab —ba’ =(10a+b)’ —(10b+a)’
=99(a’ —b?)i11

Vi ab’ —ba’ 1a s6 chinh phuong nén ab” —ba :121 suy ra
a’—b?>=(a-b)(a+b)ll=a-bill
(vi 0<a-b<8 )
Ma O<a+b<18 néna+b=11 (*)
Tu (*) suy ra ab —ba’ =9.11.11(a-b) la s6 chinh phuong néna—b=1 hoic a—b=
4
+ Néua—b=1thitr(*)tacohé
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a+b=11 a==6
=
{a—bzl {b:S
Tht lai 65% — 56% = 332
+ Néua—b=4thitr(*)tacohé

b=11 .
ar = {a b (loai)
a-b=4 2

Viy s6 can tim 13 65
Bai 8:
Tim s6 chinh phwong abcd biét ring ab—cd =1
Gia sit n? = abcd =100ab +cd
=100 (a + l) +cd
=101cd +100
Suyra: 10lcd =n®-10° = (n—10)(n+10)
Vin <100 va 101 12 s6 nguyén t6 nén
n+10=101suyran=91
thirlai  abcd =912 =8281 ¢6 82 —-81=1
vy s can tim 13 8281
Bai 9:
Tim s6 chinh phwong c6 4 chir s6 ma hai chir s6 dau gidng nhau va hai chir s6
cuoi giong nhau
Gia str xxyy 1a mot s6 chinh phuong ta co:
XXyy =1000x +100x +10y + y

~1100x +11y
=11(100x + y):11

Do xxyy 1a s6 chinh phuong nén

xxyy:121=>100x + y:11=> x+ y:11 (vi 99x:11)
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Do 0<x+y<linénx+y=11

xxyy =11(100x + y) =11(99x +11) =11° (9x +1)
Suyra 9x + 1 1a s6 chinh phuong suyrax =7, y = 4
Thir lai 7744 = 88% . Vay sd can tim 1a 7744,
Bai 10:
Cho abc 1a s6 nguyén t6 , chirng minh riang phwong trinh
ax’ +bx+c=0 Kkhong c6 nghiém hiru ti.
Giai.
Gia sir phuong trinh ax? + bx + ¢ = 0 ¢6 nghiém hitu ti , khi d6
A=b*-4ac=m*(meN")
Ta co:
4aabc = 4a(100a +10b +c)
= 400a’ + 40ab + 4ac
= 400a” + 40ab + b? — (b2 - 4ac)
= (20a+b)’ —m?
=(20a+b-m)(20a+b+m)

— .z ~ % . |20a+b-miabc —
Do abc 1a s6 nguyén t6 nén __=20a+b+mzxabc
20a+b+m:abc

Vi b’—4ac=m*>=Db>m do dd
abc =100a+10b+c >20a+b>20a+b+m  (vO I)
Vay A khong thé 1a s6 chinh phuong nén phuong trinh  ax® +bx+c=0 khdng co
nghiém hiru ti
Baill.
Tim s6 nguyén té ab (a>b > 0) sao cho ab—ba la s6 chinh phuwong.
Giai.

ab—ba =(10a+b)—(10b+a)
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=9%a-9b

=9(a-b)

=3’(a-b)
Do ab-ba la s6 chinh phuong nén a—b 14 s6 chinh phuong
Tathiy 1<a-b<8 nén a—be {14}

- Véia—b=1thi abe{21324354,6576,87,98) loai cac hop sé 21, 32, 54, 65,
76, 87,98
Con 43 1a s6 nguyén t6
- Véia-b=4thi abe{51627384) loai cac hop s6 51, 62, 84, 95 con 73 1a s6
nguyén to
Vay ab =43 hodc 73
Khi d6 43 -34=9=3°
73-37=36=6

Bai 12:

Cho sb tw nhién A gom 100 chir s6 1, sé tw nhién B gom 50 chir s6 2. Chirng
minh rang A — B 1a m{t so chinh phuwong.
Giai

Pat c=111..1 thiB=2C
%/_/

50 so 1

A=111..1000..0+111...1
[—— [——

—
50 so1 50 so 0 50 so 1

=C.10° +C
=C.(10%° +1)

Dodé A-B=C.10°+C-2C
=C.10°-C
=C(10°-1)

Ta lai 6 10 ~1=999..9=9C

50 so 9

Vay A —B=C.9C = (3C)* 1a sb chinh phuong.

SV: Bui Thi Thuy Trang  Lép CDSP Toan — Tin K48 49



Toén nang cao — s6 hoc THCS
DANG 2: DUNG TICH CHIA HET .

Bai 1:

Tim mét s6 chinh phwong c6 4 chir s6 sao cho khi viét 4 chir s6 d6 theo thir tur
nguoc lai ta ciing dwge mt s6 chinh phwong va sé chinh phwong nay la boi s6
ciia s6 chinh phwong cin tim.

Gidi.
Pit s6 phai tim 14 abcd =M?  thi 1000 < M? < 10000 nén 31 < M < 50
Talai c6 dcba=N?. Tinh tong va hiéu hai sé chinh phuong nay ta duoc
abcd + dcba =1001(a +d)+110(b +c):11
abcd —dcba =999(d —a)+90(c —b):
Vi dcba 14 boi ciia abcd nén abcd vira phai chia hét cho 11 vira phai chia hét cho 3
tire 1a boi sO cua 33
Ma 31 <M<50nén M =33vataco
abcd =33° =1089, dcba = 9801 =99°
Bai 2:
Chirng minh ring néu tich hai s6 nguyén t6 cung nhau 1a s6 chinh phwong thi
moi so sé€ la so0 chinh phuwong .
Gidi.
Gia sir (a, b) = 1 va ab = ¢? (ceN) ta ching minh a, b déu 1a cac sd chinh
phuong
Goid=(a,c) khidba=a;d,c=cyd, (a;,C;)=1. Turdosuyra
adb=c’d* = ab=c’d
+ abic’ =bic? vi(a,C)
+ cid’:b=c’b vi(b,d)=(b,a)=1
2
Vay b=c? va az(é] =d?

Nhan xét:
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Ta c6 thé phan tich a, b ra thira s6 nguyén t6 roi tirab =c”va (a, b ) = 1. Suy ra a,
b 14 céac s6 chinh phuong

Bai 3:

Tim du trong phép chia mét sé chinh phwong cho 3, cho 5

Giai.
S6 chinh phuong c6 dang n® (neN)
1. Chia n cho 3 thi n =3k hoac n=3k +1
- Néu n = 3k thi n* =9k*:3
- Néun=3k+1 thi n*=(3k+1)’=9k*+6k+1 chia3du 1
Vay sd chinh phuong chia cho 3 ¢6 du la 0 hodc 1. Tir d6 ta c6 két qua sau. Mot s6 c6
dang 3k + 2 khong thé 1a mot s6 chinh phuong
2. Chiancho5thi n=5k,n=5k+1n=5k=+2
- Néun =5k thi n? =25k?5
- Néun=5k+1 thi n?=(5k+1)"=25k*+10k +1 chia 5 du 1
- Néun=5k+2 thi n?=(5k+2)° =25k?+20k+4 chia5du4
Vay s6 chinh phuong khi chia cho 5 du 0, 1 hodc 4. Tir d6 ta c6 két qua sau : mot s6
c6 dang 5k +2 hodc 5k + 3 khong thé 1a mot s6 chinh phuong.
Bai 4:

Chirng minh rang tong luy thira chiin ciia ba s6 nguyén lién tiép khong thé 1a
mot so chinh phwong.
Giai.
Tong Iuy thira 2k (k e N*) cua ba s6 nguyén lién tiép co dang

(n— 1)% + n?+ (n + 1)

Trong ba s6 nguyén lién tiép c6 mot s6 chia hét cho 3, hai s6 con lai c6 dang 3k +1
nén tong luy thira chin cta ba sb nguyén lién tiép chia cho 3 c6 du 1a 2 nén khong thé
1a mot s6 chinh phuong.

Bai 5:
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Chirng minh ring tong binh phuong ciia 5 s6 nguyén lién tiép khong thé 1a

mot s6 chinh phwong.
Giai.
Téng binh phuong cia 5 s6 nguyén lién tiép c6 dang
T=(n=2%+(M-1)72+n*+(n+1)%*+(n+2)>*
=5n°+10
=5(n°+2)
Ta chirng minh n? + 2 khong chia hét cho 5 v6i moi n
- Néu n:sk thi n”+ 2 chia cho 5 du 2
- Néu n=5sk=1thi n’+2=(5k+1)°+2 chia5du3
- Néu n=5k=+2 thi n?+2=(5k+2)° +2 chia 5 du 1
Vay n® + 2 khong chia hét cho 5 nén T chia hét cho 5 nhung khéng chia hét cho 25 do
dé T khong phai 12 mot s6 chinh phuong.
Bai 6:
Cic tong sau c6 la s6 chinh phwong hay khong
bOA=3+3F+ 3P+ 43

2 B=11+11%+11°

0 107+8
1000 +7
> 10%+5
6. 10100 + 1050 +1

1. Ta biét rang s6 chinh phuwong chia hét cho 3 thi chia hét cho 9. A chia hét cho
3, nhung chia 9 du 3, do d6 A khéng 1a s6 chinh phuong.

2. B tan cung bang 3 nén khong 13 s chinh phuong
3. 10" + 8 khong 14 sb chinh phuong vi tn cing bang 8.
4, 100! + 7 khong 1a s6 chinh phuong vi tin cling bang 7
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S. 10" + 5 chia hét cho 5 nhung khong chia hét cho 25 nén khong 1a sd chinh
phuong.
6. 10'® + 10® + 1 chia hét cho 3 nhung khong chia hét cho 9 nén khéng 1a sb
chinh phuong.
Bai 7:

Chirng minh ring cac s sau khong la sé chinh phwong

1. abab
2. abcabc
3. ababab
Giai.

Gi4 st cac s trén déu 1a s6 chinh phuong. Ta c6

1 n? = abab = ab.10? + ab =101ab
= ab:101

(Vo 17 )
5 n? = abcabc = abc.10® + abc

—1001abc = 3.11.13.abc
Vi3, 11, 13 12 s6 nguyén t6 nén abc:1001 (v I )
n? = ababab = ab.10* + ab.10% + ab
—10101ab = ab3.7.13.37

2.

Vi 3,7, 13, 37 1a s6 nguyén to nén ab:10101 (Vo Ii)
Vay cac s trén déu khong phai 12 sé chinh phuong.
Bai8:
Biéta+1va2a+1 (aeN) dong thoi 1a hai s6 chinh phwong. Chirng minh
rang a chia hét cho 24
Gidi.
bat a+1=k*2a+1=m* (k,meN)
Vi2a+ 112 mot 6 18 nén m? 14 s6 18 do d6 m 1a s6 18

Patm=2t+1 (teN) khido
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2a+1:(2t+1)2 —a=2t(t+1) Ia sb chdn néna+11asd 18 vik?1asd 1e.

Talaicoa=k*—1= (k- 1)k + 1) la tich cta hai sb chin lién tiép nén a chia hét cho
8 1)

Mit khac a+ 1 +2a+1=3a+2=k?+ m?1asb chia cho 3 du 2. Do vay ca hai sb
k* vam® khi chia cho 3 déu du 1

Khi d6 m’—k*=2a+1-a—1=achiahétcho3 (2)
\ \ a:3 )
Tu (1) va(2) suyra {a:8:>a:24.

Bai 9:

Tir cic chirsd 1,2, 3,4, 5, 6 nguoi ta lap tit ca cac chir s6 c6 6 chir s6 , mdi so
gom cac chir s6 khac nhau . Héi trong cac so 1ap dwoc c6 so nao chia hét cho 11
khéng ? ¢6 s6 nao la chinh phwong khong ?

Giai.
Goi s6 co 6 chir s6 lap duoc 1a abedef trong do a, b, ¢, d, e, f'1a cac chur s6 d6i mot
khac nhau lay trong 6 chtrso 1, 2, 3,4, 5, 6.
Tong céac chir s 1ap duoc déu bang 21. gia st abedef chia hét cho 11 khi d6 ta co
(@a+c+e)—(b+d+f)chiahétcho 11
Vi 9=(6+5+4)—(3+2+1)>(a+c+e)—(d+e+f)>(1+2+3)—(4+5+6)=-9
Ma (a+c+e)—(b+d+f):9 nén (a+c+e)—(b+d+f)=0
Suyra at+tc+e=b+d+f
Miatkhiac a+b+c+d+e+f=21dodd
2@+c+e)=2(b+d+f)=21
21 khong thé chia hét cho 2
Vay trong cac sb 1ap duoc khong co sd ndo chia hét cho 11.
Gia st abcdef 1a s6 chinh phwong. Vi tong cac chir s6 ciia A 14 21 nén A chia hét

cho 3 . Pit A = n® thi n 1a s6 nguyén duong chia hét cho 3 , suy ra A chia hét cho 9 .
Mat khac té)ng céc chir sd cia A1a 21, dodd A khong chia hét cho 9.

Mau thudn nay chtng to A khong 1a s6 chinh phuong.
Bai 10:
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Cho A 12 mjt so tw nhién gom 100 chir s6 trong d6 c6 999 chir s6 5 va mot chir

s6 khac 5. Chirng minh A khéong thé 13 mét s6 chinh phwong
Giai .
Gia st A=k (keN")
Xét cac truong hop :
- Néu A tan cung boi 5 thi A5 nén k®:25 . Patk = 5q (qeN’)

ViAlasélEnénqlasél&.Pitq=2p+1va
A = k?=25(2p + 1)> = 100p® + 100p + 25
Do dé A tan cung boi 25 vay
A =555...525=1555...500 + 25
= 100p? + 100p + 25
Suy ra 555...500 = 100p® + 100p hay 555...5=p°’+p=p(p + 1) lasd chin, vo Ii .
Vay A khong thé tan cung bang 5.

- Néu A tin cung bdi 0 thi A = 555...50 chia hét cho 10 nhung khong chia hét
cho 100 . A khong thé tan cung boi 0

- Néu A tan cung bai 1 thi A =555...51 =k* 1&, nén A la s6 1& . Dit
k=2n+1(neN")tacod 555..51=2n+1)",suyrr

555...50 =4n(n+ 1) vé phai chia hét cho 4 vé trai khong chia hét cho 4, vo li .

Do d6 A khong tan cung bang 1.

- Néu A tan cung béi 6 thi 555...56 =k* tdng cac chur s6 cua A bang

5.999 + 6 1a s6 chia hét cho 3 nhung khong chia hét cho 9. Do d6 A khong 1a sb chinh
phuong . Vay A khong thé tan cung bang 6

- Néu A tan cung boi 4 thi 555...54 =k, suy ra k 1a s chdn. itk =2m (meN*)
, khi d6 A =555...54 =4m” 14 s6 chia hét cho 4, vo i .

Vay A khong thé tan cing bang 4

- Néu A tin cing boi 9 thi A =555.59 =k®suyrak 1asé 18 . Patk =21 + 1
(1eN*).Khi d6 A=555...59= (21 + 1)*. suy ra

555...58 =41(1+ 1) chia hét cho 4, v6 li
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Vay A khong thé tan cung boi 9

Tom lai khong ton tai s6 chinh phuong gdm 1000 chir sé trong sb ¢6 999 chir sb 5 va
mot chir sb khac 5.
Bai 11:

Ngudi ta viét lién tiép cac s6 : 1, 2, 3, ..., 1994 thanh mdt hang ngang theo thir
tu tuy y . Hoi s6 tao thanh theo cach viét trén c6 thé 1a s6 chinh phwong khong.
Gidi.

Goi A 1a sd nhan duogc khi viét lién tiép cac s6 : 1, 2, 3, ...,1994 thanh mot hang
ngang theo thir tu tuy y. Sa) 12 tong cac chir s cia A.

Ta co:

S =1+2+3+..+9+(1+0)+..4(1+9+9+4)
=1+2+3+..+10+11+...+199%4
= 1995.997

Ta thay A chia hét cho 3 nhung khong chia hét cho 9, do 46 A khong 1a sé chinh
phuong.

Bai 12:
Chirng minh ring néu p 1a tich ciia n s6 nguyén t6 dau titn thip —1vap + 1
khong thé 1a so chinh phwong.
Giai.
Vi p 14 tich cta n s6 nguyén t6 dau tién nén p:2 va p khong chia hét cho 4 (1)
a, Giasirp + 1 1a s6 chinh phuong. Patp + 1 = m? (neN)
vi p 12 s6 chin nén p + 1 13 s6 18, vi thé m* 1a s6 1.
batm=2k+1 (keN)
Tacom’= (2k +1)>=4k*+4k +1 suyrap+1= 4k®+4k+1 do dé
p = 4k(k + 1) 1a s6 chia hét cho 4 mau thuan véi (1). Vay p + 1 khong 1a s6 chinh
phuong.
b, Ta co p =2.3.5... 1a s6 chia hét cho 3. Do d6 p — 1 = 3k + 2 khong ka sb chinh
phuong
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vay néu p 1a tich cua n s6 nguyén t6 dau tién thi p — 1 va p + 1 khong 1a s6 nguyén
t6

Bai 13:

Tim mot so co hai chir so , biét rang tong ctia n6 va so viét theo thir tw ngwec
lai la s0 chinh phwong.

Giai.
Gia sir ab 14 s6 co hai chir s6 sao cho ab+ba 14 s6 chinh phwong. Ta c6
ab+ba=10a+b+10b+a=11(a+b)i11
Vi ab+ba la s6 chinh phuong nén ab+bai121 , trddé suyraa+b=11.
Ma O<a+b<18 néna+b=11.
Viy céc sb can tim 1a 29, 38, 47, 56, 65, 74, 83, 92.
DANG 3: PHAN TiCH THANH NHAN TU.

Bai 1:
Chirng minh ring tich ciia 4 s6 tu nhién lién tiép cong mot 13 mdt s6 chinh
phwong .
Giai.
Ta co:

nn+1)(n+2)(n+3)+1=(n*+3n)(N*+3n+2)+1
=(n*+3n)*+2(n°+3n) +1
=(n*+3n+1)°
= K?
Vay ta dugc diéu phai chimg minh.
Bai 2:
Chirng minh ring néu m, n 13 hai s6 chinh phwong I¢ lién tiép thi
(m-1)(n—1):192
Gidi.
Taco: m=(2k—1)*va n=(2k + 1)* do do
(m—1)(n-1) = [(2k — 1)* - 1][(2k + 1)* - 1]
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= (4k* + 4K)(4k” — 4k)

= 16Kk (k — 1 )(k + 1)
Ta nhén thiy k(k — 1)(k + 1) chia hét cho 3

Mit khac k*(k — 1)(k + 1) = [k(k — D)][k(k + 1)] gdm cac tich caa hai nhom sb tu
nhién lién tiép nén chia hét cho 2*2 =4

Do d6 k*(k —1)(k + 1) chia hét cho 12
Vay (m—1)(n — 1) chia hét cho 12.16 = 192

( diéu phai chimg minh).
Bai 3:
Chirng minh riing s6 ¢6 dang n° — n* + 2n*® + 2n’ trong d6 n< N va n > 1 khéng
phii la s6 chinh phuong.

Ta co:
n®—n*+2n®+2n?=n%n*—n?+2n + 2)
=n’[(n*—1)° + (n + 1)°]
=n’(n + 1)*[(n - 1)* + 1].
Véin>1 thi

(h—-172+1=n*-2n+2=n"-2(n—-1)<n*va (n—-1)*+1>(n—1)°
Nghiala (n—1)*<(n—1)*+1<n? dodé (n—1)*+ 1 khong la s6 chinh phuong.
Tir d6 suy ra n®—n*+ 2n® + 2n® khong 14 s6 chinh phwong véi moi neN van> 1.
Bai 4:

Tim s6 tw nhién n dé n° + 31n + 1984 1a s6 chinh phwong.
Giasit n’+3In+1984=m’*(meN)
Suy ra 4.n* + 4.31n + 4.1984 = 4m®
Hay (2n + 31)? + 6975 = 4m?
Hay (2m-2n+ 31)(2m + 2n+31) =6975 (*)

Pé ¥ rang 6975 = 32.5%31 va do m> 44 (vinéu m<43 thi m* <n”+ 31n + 1984) nén
2n+2m+31>121
SV: Bui Thi Thuy Trang  Lép CDSP Toan — Tin K48 58




Toén nang cao — s6 hoc THCS
6975

<58

Khi do tur (*) suyra 0<2m-2n-31<

Do d6 2m — 2n — 31 chi ¢6 thé nhan cac giatri: 1,3,5,9,15,25,31,45 va

2m + 2n + 31 nhan cac gia tri : 6975, 2325, 1395, 775, 465, 279, 225, 155, suy ra cac
gia tri tuong g cuan la : 1728, 565, 332, 176, 97, 48, 33, 12.

Céc gia tri ndy cua n déu thod man dé bai.
Bai 5:

Tim s6 nguyén t6 p sao cho tong tit ca cic wéc dwong cia p* 12 mét s6 chinh
phuong.
Giai.
Céc uée duong cua p* 13 1, p, p?, p°, p’
Giast: l+p+p°+p’+p'=n’ (neN)
Taco: 4n’=4p*+4p°+4p” +4p+4 (1)
Suyra: 4p*+4p° +p®<4n®< 4p*+p®+ 4+ 4p° + 4p + 8p?
Hay:  (2p°+p)*<(2n)’ < (2p” +p + 1)’
Suyra: (2n)°=(2p®+ 2p + 1) (2)
Tu (1) va (2) suy ra:

4p* +4p° +4p® +4p+4=(2p> + p+1)
& p°-2p-3=0<p=3

Véip=3,taco: 1+3+3°+3°+3"=11?
Vay s6 nguyén t6 can tim 1a p = 3.
Bai 6:
1. Tim cAc s tw nhién x sao cho 65 + x° 14 s6 chinh phwong
2. Tim cAc s tw nhién x sao cho x* + 21 14 s6 chinh phwong
Giai.
1. bat

65+ x> =y* < y* —x*> =65
< (y+x)(y—-x)=3.15=64.1
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=13 =4
Hoac {y+x <:>{X

y—-5=5 y=9

- +X =65 X =232
Hoac {y <:>{

y—-x=1 y =33
Vay x =4 hodac x =32
2. x =2 hoac x = 10.
Bai 7:
Tim s6 nguyén t6 x dé x* + x + 1991 13 s6 chinh phwong.
Giai.
T x* +x+1991 = y*taco
4y* = 4X° + 4X + 7964

Hay

4y? = (2x+1)" +7963 < 4y? —(2x+1)" = 7963

< (2y+2x+1)(2y —2x-1) = 7963
C6 thé thu lai dé thay rang 7963 1a mot sé nguyén to (khong chia hét cho bat ki sd
nguyén to nao tur 0 dén 90) tir do st ra

{2y+2x+1= 7963

2y—-2x-1=1

2y +2x+1=1
Hoac y

2y —2x—-1=7963

2y +2x+1=-7963
Hoac y

2y—-2x-1=-1

Hoac

{Zy +2x+1=-1
2y —2x—-1=-7963
Tinh ra ta dugc x = 1990 hoac x = -1991.
Bai 8:
Tim s hiru ti x sao cho x* + x + 6 14 s6 chinh phwong.

Giai
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2

P

2

g q

Gia su x:apvéi(p,q)=lvéq>05aoch0 P Pig_n? véi neN

Suyra: p’=q(-p-6q+n’q)iq=q=1

Vay: X=peZ.

p’+p+6=n’

S Ap? +4p+24=4n°

& (2n)" —(2p+1)* =23

< (2n-2p-1)(2n+2p+1)=23
Phén tich: 23 =1.23 = (-1).(-23) = 23.1 = (-23).(-1).
Gidiratadugc:p=15,n=06.
Bai 9:

Cho n 12 s6 tw nhién va d 132 wéc nguyén dwong ciia 2n°. chitng minh ring n° +

d khong la so chinh phuwong.

Gidi.

Giasu: n’+d=m’(meN) (1)
d 1a udc duong cta 2n° nén

2
2n2=kd(keN):>d=2%

2n*
Thay d = - vao (1) ta duoc:

2n?
n® +=—=m?’
k

< n’k? +2n%k = m’k®
2
Tur d6 suyra k*+2k = (m?kj 1a s chinh phuong.
Nhung k? < k?* + 2k < (k + 1) ta gip méu thuan.
Vay n® + d khdng thé 1a sé chinh phuong.
Bai 10:

Chirng minh rang véi moi so nguyén x, y
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A= (X +Y)(X +2y)(x + 3y)(x +4y) +Y*
La s6 chinh phwong.
Ta co:

A= (x+y)(x+2y)(x+3y)(x+4y)+y4
(x+y)(x+4y)|[(x+2y)(x+3y)]+y*
X? +5xy +4y° )(x +5xy +6Yy° )+y
(X +5xy) + 4y ][(xz +5xy)+6y2]+ y*

X +5xy) +10.y% (X* +5xy ) + 25y*

I
(
[
=
:(x +5xy+5y2)

Vay A 1a s6 chinh phuong.
Bai 11:

Cho N =1.2.3+2.3.4 +...4+n(n + 1)(n + 2), chirng minh rang 4N + 1 1a mot sb

chinh phwong véi moi s6 nguyén dwong n.

Gidi.

Taco:
k(k+1)(k+2)=%k(k+1)(k+2)(k+3)—%(k—1)k(k+1)(k+2)

Suy ra:

N=123+234+..+n(n+1)(n+2)

= 11.2.3.4 - 10.1.2.3 + 1.2.3.4.5 - 1.1.2.3.4 + ...
4 4 4 4

+20(n+1)(n+2)(n+3) -7 (1-Dn(n+1)(n+2)
:%.n(n +1)(n+2)(n+3)
Vay 4N +1= 4.%.n(n +1)(n+2)(n+3)+1

= (n2 +3n +1)2

Vay 4N +1 1a s6 nguyén t6.
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C. BAITAP.

1. Chimg minh rang moi s6 chinh phuong 1¢ déu c6 chir s6 hang chua la chir s6
chan.

2. Chtmg minh rang mot s6 chinh phuong 16n hon 100 ¢6 chir s6 tan cung 1a 5 thi
chtr s6 hang tram 1a s chan

3. Tim céacsd x,y, z, t thoa

—2 —2
a, Xxyy = XX + Yy
—2 ——2 —2
b,xy =yx +tz
4. Tim s chinh phuong c6 4 chir s6 ma 2 chir s6 cudi cing giéng nhau

5. Tim s6 c6 hai chir sé xy sao cho 2xy +1 va 3xy +1 1a hai s chinh phuong.

6. Tim abcd biétriang a,cd,ad,abcd déu 1a sb chinh phuong.

7. Tim mdt s6 dién thoai c6 4 chir s6 bi€t rang nd 1a mot s6 chinh phuong va néu ta
thém vao moi chir s6 cua né mot don vi thi cung duge mot s6 chinh phuong.

8. p la s6 chinh phuong c6 n + 4 chir s6 trong d6 n chur s6 dau va 4 chir s6 cudi déu
1a s6 chinh phuong. Tim s6 16n nhat cua p.

9. Chimg minh rang tich 8 s6 nguyén duong lién tiép khong thé 1a sé chinh phuong.
10. Cho day $b a ay,...,an, biét réng.:

a;=1 a=-1vaa,=-a,;—2a,3(n>4).
Chimg minh rang véi n>2 thi A=2"" -7a%,

Huéng din giai.

1. (10n+ b)2 =25n(5n+b)+b?, b 1¢ nén b® 1a mot trong cac gia tri: 1, 9, 25, 49, 81.
Céc sb nay co chir s6 hang chuc 1a s6 chan.
2. (10n+5)° =100n? +100n +25=100n(n+1)+25;n(n+1) 1a s8 chan.
3. Chung minh x + y chia hét cho 11.

a,8833 = 88" +33°
b,65” =56 + 33

SV: Bui Thi Thuy Trang  Lép CDSP Toan — Tin K48 63



Toén nang cao — s6 hoc THCS
4. SO tan cung cua mot s chinh phuong c6 thé 1a 0, 1, 4, 5, 6, 9. Mot s6 chinh
phuong chan thi chia hét cho 4, 16 thi chia hét cho 4 du 1.

1144 = 382

5. Dua vao sb tan cung cta sb chinh phuong, y = 5 hodc y =0.
Xy =40 thi 2xy+1=38, 3xy+1=121,
6. Tu lam.

7. Goi

abcd = x*,(a+1)(b+1)(c+1)(d +1)=y?
=y’ —x*=1111=11.101
abed = x* = 2025
8.Gia su
p=A’>=10'B’ +C* = (A-100B)(A+100B) = C?;
200B = (A+100B) - (A-100B) < C* -1<99* 1= 9800 = B < 49;
p =10*49% +99° =1901°.
9. Giadsu.
T =n(n+1)..(n+7)=(n*+7n)(n* +7n+6)(n* + 7n+10)(n* + 7n+12)
bat m=n’+7n+6 thi T chan va (m2 +2m—22)2 <T <(m2 +2m—20)2

10. Bang quy nip chimg minh A, =(2a, +a,, )2 ,n>2
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CHUYEN PE 4: BOI VA UOC CUA CAC SO.

A.LV thuyét,

1. SO cac woc caa mot so tw nhién.

Gia st n duoc phén tich ra thira sé nguyén td 13 : n=p®p...p*voi p;  nguyén
tb6va o N thisd cic udc cian la (o +1)(e, +1)...( ¢ +1).

2.U'éc chung lén nhit

d=(ab)e {j :aam\tl)a; udolcbchung cuaava b

Néu d =1 tandi a, b 13 hai s6 nguyén t6 cling nhau.
Tinh chét :
)

d=( ,b)@(%,%}zl
i)

(ka,kb) = k(a,b)
iii)

{gi? o
iv)

a:n,a:m )

{(n,m):I: a:n.m
v)

(a,b)=(a,c)=1=(abc)=1
Vi)

(a.b.c)=((a.b).c)

3.Thuit toan Euclid dé tim UCLN
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a) Truong hop b |athi (a,b)=Db

b) Truong hop b1 a, gia st a=bq + ¢ thi (a, b) = (b, ).
Thuat toan Euclid .

Gia su:

a=bg+r,,0<r;<b

b=rgi+1,0<r<n

=T, +13,0<r;<r,

Rn2=Taln1+ 1, 0<r,<rp

Rn-1 = 0

Thuat toan Euclid phai két thic véi s6 du ryq = 0.

Theo b) ta c6: (a, b) = (b, ry) = (r,,r) =...=(tn1,) = .

Vay UCLN cua a, b 1a du cudi cing khac 0 trong thuat toan Euclid.
4.Boi chung nhé nhit.

m:[a,b]<:>{

m:a va m:b
m la uoc chung cuaava b

Tinh chat.
i)

[ka,kb] =k[a,b]
i)

[a.b.¢]=[[a.b].c]
iii)

(a,b).Ja,b]=ab
5. Phan s6 tbi gian
% 1a phan sb t6i gian < (a, b) = 1.

Tinh chét:
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Moi phan s6 khac 0 déu co thé dua vé dang toi gian.

Dang tbi gian cia mot phan sd 1 duy nhét.

Tong (hiéu ) ctia mot sé nguyén va mot phan sd ti gian 13 mot phan sd tdi gian.
B. Cac dang toan.

DANG 1: SO UGC CUA MOT SO.

Bai 1:

Tim sé wéc cia sé 18%°
Giai.

] 18% — (322 96 _ 3192 9%
Ta co: 8 (3 ) 3

Vay s6 uée sb cua 18% 13 (96 + 1)(192 + 1) = 97.193 = 18721.
Bai 2:

Chirng minh ring mdt s6 tw nhién 16n hon 0 13 s6 chinh phwong khi va chi
khi s0 wéc so ciia no l1a so 1é.
Giai.
Gia st N = P Ps2...pe* voi pi nguyén té va o e N”

n 1a s6 chinh phuong < a,,@,,..e, 1a céc s6 chan.
& (o +1)(a, +1)..( @ +1) 12 s 1€.

Bai 3:

Mot s6 tw nhién n 1a tong binh phwong ciia 3 s6 tw nhién lién tiép. Chimng
minh rang n khong thé c¢6 17 wéc so:
Giai.
Téng binh phuong ctia 3 s tu nhién lién tiép c6 dang:

n=(m-1)%+m?+ (m+ 1)* = 3m*+ 2 khong thé 1 s6 chinh phuong.

Néu n c6 dung 17 wdc sd thi n 13 s6 chinh phuong, vo 1i. Tir d6 suy ra diéu phai
chimg minh.

Bai 4:
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Chirng minh ring mét s6 tw nhién c6 3 chir s0 tin cung la 136 thi c¢é it nhat 4

wée s6 dwong.
Giai.
S6 ¢6 3 chir sb tan cung 13 136 thi chia hét cho 8 nén c6 it nhét 4 udc sé duong 13
1,2,4,8.
DANG 2: TIM 2 SO TRONG PO BIET UCLN CUA CHUNG.
Bai 1.

Tim hai so tu nhién biét tong ciia chiing bang 84, UCLN ciia chiing bang
6.

Giai.

Goi 2 s6 phai tim la a va b (a<b) .Taco (a,b) =6néna=6a’,b=6b’ trong do
(@,b’)=1.

Dodoa+b=84nén 6(a’+b’)=84suyraa’+b’=14.

Chon cip sb a’, b’ nguyén t6 ciing nhau co tong bang 14 (a'<b") ta dugc:

a'|1]3]5 a|6 |18 (30
' b |78 |66 |54
b'[13 (119 do dé
Bai 2.
Tim 2 s tw nhién cé tich bing 300 , UCLN bing 5.
Gisi.

Goi 2 s6 phai timlaavab (a < b) . Tacd (a,b)=5nén a=52a’, b= 5b’ trong d6
@,b)=1
Do d6 ab =300 nén 25a’b> =300 suyraa’d’>=12=3.4

Chon cdp sb a’, b’ nguyén to cung nhau c6 tich bang 12 (a'<b') ta duogc:

a'|1]3 al| 5|15

b'|12 | 4 do dé b |60 |20

Bai 3.
a) Tim 2 s a, b biét a + b = 66, (a, b) = 6 va trong hai sé a, b c6 mot so chia hét
cho 5.
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b) Tim a, b biét ab = 75 va (a, b) = 5.

Giai.

a) Vi(a,b)=6néna=06k,b==6l voi (k,1)=1
Tra+b=66suyrabk+61=66 < k+1=11

Vi trong hai s6 a, b c6 mot s6 chia hét cho 5 nén gia sir ki5=>k =5 hodc k = 10, khi
dol=6,1=1.

Vaya=30,b=36hoaca=60,b=06.
b) Vi(a,b)=5néna=>5k,b=51véi(k 1)=1.
Tur ab =75 suy ra 25kl =75 < Kkl = 3.
Vayk=3,1=1hoack=1,1=3.
Tir do hai s6 can tim 12 5 va 15.
Bai 4.
Tim hai so tw nhién a, b thoa : a+b =128 va (a, b) = 16.
Giai,
Khong mat tinh tong quat ta co thé gia sir (a < b) :
Vi(a,b) =16 néna=16a; , b =16b; vai (ag, by) = 1.
Tira+b =128 suy ra 16(a; + b;) = 128 < a; + by = 8, véi dicu kién (a <b) va (a,

b))=1tac6éa; =1,b;=8hoaca;=3,b;=5.Tudotacoba=16,b=112 hodc a=48,
b = 80.

Bai 5.

a) UCLN ciia hai s6 tw nhién bing 4, s6 nhé bang 8. Tim so6 16m .

b) UCLN ciia hai so tu nhién bing 16 , s6 16n biang 96. Tim s6 nho.

a) Goisdlonlaa=4k (keN). Do sdnhdla8=4.2nénk>2va(k,2)=1.
Vayk=2n+1(n=1,2,3...)

Do d6 s6 16n ¢6 dang 4(2n + 1).

b) Pap s6 16 hoic 80

Bai 6.
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Tim hai s6 tw nhién , biét rang :

a) Hiéu ciia chiing bang 84, UCLN bing 28, cic sé d6 trong khoang tir 300 dén
440.

b) Hiéu ciia ching bing 48, UCLN bang 12.

Giai.

Goi hai s6 phai tim la ava b, ta c6: a —b =84, a=28a’, b =28b’ trong d6 (a’,b’) =1,

suyraa’—b’=3.

Do 300<b<a<400 nén 11<b'<a'<1s .

Truong hop a’ =15, b’ =12 loai vi trai voi (a’, b’) = 1.

Truong hgp a’=14,b> =11 cho a=392, b = 308.

b) Covo s6 dap sb: a=12a’,b=12b"véia’=2n+5,b"=2n+1

DANG 3: PHOI HOP GIUA BCNN VA UCLN

Tich cta hai s6 a, b thi bang tich cia UCLN véi BCNN ctia céc s ay

UCLN(a, b). BCNN(a, b) = a.b

Bai 1.
Tim céc so tw nhién a, b biét UCLN(a, b) =5, BCNN(a, b) = 105.

Giai.
Tacé:ab=5105=3.57
Mat khac : 105=3.5.7
Suyra: a=5,b=105 hodaca=15,b=35.
Bai 2.

Cho a =1980. b = 2100.
a) Tim (a, b) vala, b].
b) So sanh [a, b].(a, b) véi a.b. Chitng minh nhin xét d6 ddi véi hai s6 tw nhién a
va b khac 0 tuy y.
Giai.
a) 1980 =223%5.11

2100 = 2°.3.5°.7

UCLN(1980, 2100) = 2%.3.5 = 60
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BCNN(1980, 2100) = 2°.3%.5%.7.11 = 69300.

b) [1980, 2100].(1980, 2100) = 1980.2100 = 4158000. Ta chtrng minh rang
[a,b].(a, b) =a.b

Céch 1: Trong cach giai ndy, cac thira s riéng cling duoc coi nhu céc thira sd chung,

chang han a chtra thira s6 11, b khong chira thira s6 11 thi ta coi nhu b chira thira s6 11
v6i s6 mii bang 0. Véi cach viét nay, trong vi du trén ta co:

1980 = 2°.3°5.7°.11
2100 = 2°.3.5°.7.11°
(1980, 2100) 1a tich céc thira s6 chung vé6i s mil nho nhét 22.3.5.7°.11° = 60.
[1980, 2100] 14 tich céc thira s6 chung vé6i s6 mil 16n nhat
22.3%.5°.7.11 = 69300
Bay gio ta chirng minh trong truong hop téng quat:
[a, b].(a, b) =a.b (1)

Khi phan tich ra thira s6 nguyén t6, cac thira s nguyén t6 co6 trong a va b. Ta
chtng t6 rang hai vé chira cac thira s6 nguyén t6 nhu nhau véi sé mil tuong ting bang
nhau.

Goi p 1a thira s6 nguyén t6 tuy ¥ trong cac thira s6 nguyén t6 nhu vay. Gia sir s6
mil ciia p trong a 1 x, s6 mii cua p trong b 1 y trong d6 x va y c6 thé bang 0. Khong
mat tinh tong quat gia sir rang x>y . Khi d6 vé phai ctia (1) chira p v6i sé mii x +y.
Con & vé trai , [a, b] chira p v6i s6 mil x, (a, b) chtra p v6i s6 mil y nén vé trai ciing
chtra p véi s6 mii x +y.

Cach 2: Goid=(a,b)thia=da’, b=db’ (1), trong d6 (a’,b’) =1

bat %b =m (2), ta can chimg minh rang [a, b] = m.

Pé ching minh diéu nay, can chimg to ton tai ciia cac s6 tu nhién x, y sao cho m = ax,
m=Dbyva (x,y) = 1.

That vay tir (1) va (2) suy ra m:a.gzab'

m = b.g =ba' . Dodétachonx=b’, y=a’, thé thi (x,y)=1vi(a’, b)=1.
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Vay %b ~[a,b] tirc 14 [a, b].(a, b) = ab.

Bai 3.

Tim 2 s6 tu nhién biét ring UCLN ciia chiing bang 10. BCNN ciia chiing bing
900.
Gidi.

Goi s phaitimlaa, b, gid st a<btaco(a,b)=10néna=10a’,b=10b’, (a’, b’)
=1, a'<b'.Doddab=100a’b’ (1)

Mat khac ab = [a, b].(a,b) =900.10 = 9000 (2)
Tu (1) va (2) suyraa’d’ = 90. Ta c6 cac truong hop:

a'l1]2]5 9 [al10 [20 |50 [ 90
b 190 12518 10] 2°9° [ To00 (450|180 [100
Bai 4.

Tim hai so tu nhién
a) Coé tich bang 2700, BCNN bang 900
b) Cé tich bang 9000, BCNN béing 900.
a) Goi hai sd phaitinlaavab

Ve by 3D 2700
(@)= BCNN(a,b) ~ 900

a=3a'
UCNN(a, b)=3 & 1b=30"
(a',b')=1
Theo d¢ bai: a.b =2700
Nén 3a’.ab’ = 2700
Suy ra a’b’ =300=2235"

Gia st a>b thi a'>b'. Chon hai sd a’, b’ ¢6 tich bang 300, nguyén t6 cung nhau,
a'>b', ta duoc.

SV: Bui Thi Thuy Trang  Lép CDSP Toan — Tin K48 2



Toén nang cao — s6 hoc THCS

Suy ra

Pap s6 900 va 3,300 va 9, 225 va 12, 75 va 36
b) Dap sd 900 va 10; 450 va 20; 180 va 50; 100 va 90.

Bai 5.

Tim hai s0 tw nhién a va b, biét rang:

300

100

75

25

3

4

12

a

900

300 | 225

75

b

3

9

12

36

a) ab =360, BCNN(a, b) =60.

b) UCNN(a, b) = 12, BCNN(a, b) = 72.

Giai.

a) (a,b)=ab:[a b]=360:60=6.
Pata=6a’,b=06b’ trong d6 (a’ ,b’)=1, a'<b' (gid s a<bh).

Doab=360néna’b’=10.Vaya’=1,b’=10hodca’=2,b’
Tuong tng ta c6: a=6,b =60 hoac a= 12, b = 30.

a

=12a’

b) UCLN(a,b)=12<:b=12b"
(a'b’)=1

Ta c6: a.b = UCLN(a, b).BCNN(a, b) = 12.72

Nén
Suy ra

a’b

b

6

12a’.12b’ = 12.72

Gia sir a>b thi a'>b'. Chon hai sd a’, b’ ¢o tich bang 6, nguyén t6 cing nhau,

a'>b', ta duoc :

a.I

3

bl

1

2

Dap s0 :

72 va 12;

do do

36 va 24

72

36

12

24
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DANG 4. TIM UCLN CUA HAI SO BANG THUAT TOAN O-CLIT.

Bai 1.

Cho 2 s6 tu nhién a va b (a > b).

a) Chimng minh riang néu a chia hét cho b thi (a, b) =b.

b) Chirng minh rang néu a khong chia hét cho b thi UCLN ciia hai s6 bang
UCLN ciia s6 nhdé va s dw trong phép chia s 16n cho s6 nhé.

¢) Dung cic nhan xét trén dé tim UCLN(72, 56).

Giai.

a) Moi udc chung cua a, b hién nhién 1a uGc cua b. Pao lai, do a chia hét cho b nén b
la wdc chung ciia a va b. Vay (a, b) = b,

b) Goi r 12 s6 du trong phép chiaa chob (a>b). Tacoéa=kb +r (keN) can ching
minh rang (a, b) = (a, 1).

that vay néu a va b cing chia hét cho d thi r chia hét cho d, do d6 u6c chung cua a
va b ciing 1a wéc chung ciia b va r ( 1). Pao lai néu b va r cung chia hét cho d thi a
chia hét cho d, do d6 udc chung cua b va r cing 13 udc chung cua a va b (2). Tur (1),
va (2) suy ra tap hop cac udc chung ctia a va b va tap hgp céc udc chung cia b var
bang nhau. Do d6 hai sé lon nhat trong hai tdp hop dé cling bang nhau, tic 13 (a, b )
=(b, r).

c) 72 chia 56 du 16 nén (72, 56) = (65, 16);

56 chia 16 du 8 nén (56, 16) = (16, 8);

16 chia hét 8 nén (16,8) =8
Vay (72, 56) =8

Bai 2.

Tim UCLN(A, B), biét rang A 1a s6 gom 1991 chir s6 2, B 13 s6 gom 8 chir s6
2.
Giai.

Ta c6 1991 chia cho 8 du 7, con 8 chia cho 7 du 1.
Theo thuét toan O-clit :

(AB) :(22...2,22...2) =(22..2,22..2) =(22..2,2) =2

1991 so 8 so 8 so 7 SO 7 SO
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Bai 3.

Tim hai so, biét rang boi chung nhé nhat cia chung va wéc chung lé6m nhat cia

chiing c6 tong bing 19.

Giai.

Goi a va b 12 hai s6 phai tim , d 1a UCLN(a, b)

a=da'
UCLN(a, b) =d < {b=db’
(a'b)=1
BCNN(a, b) = UCLE?& 5 :dald'dblzda'b'
Theo d& bai : BCNN(a, b) + UCLN(a, b) = 19
Nén da’b>’+d=19
Suyra d@b +1)=19
Dodoa’b’+11audccual9, va a'b'+1>2
Giastr a>b thi a'>b' . Ta duoc :
D a’b’ +1 a’.b’ a’ b’ a
1 19 18=2.3" |18 1 18
9 2 9

Pap s6: 18 va 1;9 va 2.
DANG 5. HAI SO NGUYEN TO CUNG NHAU.

Hai s6 nguyén to cing nhau 13 hai s6 c6 UCLN bang 1. N6i cach khac, ching chi

c¢6 wdc chung duy nhét 13 1.

Bai 1.

Chirng minh ring

a) Hai s tw nhién lién tiép (khac 0) 13 hai s6 nguyén té cing nhau.
b) Hai s6 1¢ lién tiép 14 hai s6 nguyén t6 cing nhau.

c) 2n+1va3n+1(neN) lahai s6 nguyén t6 cung nhau.

Giai.
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a) Goi deUC(n,n+)=(n+)-n:id=1ld=d=1

Vay n van+ 1 13 hai s6 nguyén t6 ciing nhau.
b) Goi deUC(2n+1,2n+3)= (2n+3)-(2n+1)id =2id =>d {12}
Nhung d =2 vid 14 udc cua sé 1é. Vay d = 1.
¢c) Goi deUC(2n+13n+1)=3(2n+1)-2(3n+1):d =1:d =d =1.
Bai 2.
Cho a va b 1a hai s6 nguyén té cung nhau. Chirng minh ring ciing 13 hai so
nguyén to cung nhau:

a. avaa+b
b. a’vaa+b
C. abvaa+b
Giii.

a) Goid UC(a,a+b) = (a+b)—a‘d=b:d. Talai cdé aid nénd € UC(a, b), do d6 d
=1 (vi a va b 13 hai s6 nguyén t6 cing nhau ).
Vay (a,a+b)=1.

b) Gia str a® va a + b cung chia hét cho s nguyén t6 d thi a chia hét cho d, do d6 b
cling chia hét cho d. Nhu vay a va b cung chia hét cho s6 nguyén tb d. trai véi gia
thiét (a, b) =1

Vay a’ va a + b 14 hai s6 nguyén t6 cting nhau.

c¢) Gia sirab va a + b cliing chia hét cho s6 nguyén t6 d. Ton tai mot trong hai thira sd
avab, ch‘fmg han 14 a, chia hét cho d, trong do b cling chia hét cho d, trai véi (a,b) =
1.

Vay (ab,a + b)= 1.
Bai 3.

Tim s6 tw nhién n dé cac s6 9n + 24 va 3n + 4 1a cac s6 nguyén t6 cung nhau.
Gia sir 9n + 24 va 3n + 4 cung chia hét cho s nguyén t6 d thi

On+24-3(3n+4) :d=12:d=d e{2,3}.
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Diéu kién dé (9n +24,3n+4) =113 d=2 va d =3 . Hién nhién d =3 vi 3n + 4
khéng chia hét cho 3. Mubn d =2 phai co it nhit mot trong hai s6 9n + 24 va 3n + 4
khong chia hét cho 2. Ta thiy :

IN+241asd1¢ ©9nlé < nlé
3n+41as61é = 3nlé < nlé.

Vay diéu kién @& (9n+24,3n+4)=11anlasb lé.

Bai 4.
Tim nez dé mdt trong cac phin sb sau ti gian.
a) 18n+3
2In+7
b) 2n+3
n+7
Giai.
. 3(6n+1 \
a) tace: 80+3 SN+l s 7y =@ 3N+ 1) =(6n+1,3n+1)=1
2In+7 7(3n+1)
A 2 18N+3 (8 A A L Ae .. ve _
nén dé o7 la phan so toi gian ta phai c6 (bn+1,7)=1.
n+

Mat khac, 6n+1=7Tn—(n—1),do do :
(6n+17)=1<(n-17)=le>n=Tk+1(k e 2)

Vay véi n chia cho 7 khong du 1 thi ;?2 +3 1a phan sd toi gian.
+
b) Taco 2n+73 = 2—1—17 t6i gian < (n+711)=1en=#1k-7(keZ)
n+ n—

DANG 6. TIM UCLN CUA CAC BIEU THUC SO.
Bai 1.
Tim UCLN cia2n—-1vaodn+4 (neN)

Giai.
Goid e UC(2n—-1,9n+4) = 2(9n+4)-9(2n-1) : d =17:d = d €{1,17}

Taco 2n-117 < 2n-18i17 < 2(n —9)517 <n-9:17 < n=17k +9(k € N)
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Néun= 17k + 9 thi 2n-1:17 va9n+ 4 =9(17k + 9) + 4 =bdi 17 + 85 : 17, do d6 (2n
+1,9n+4)=17.

Néun = 17k + 9 thi 2n — 1 khong chia hét cho 17,dod6 (2n—1,9n+4) =1
Bai 2.

Tim UCLN cia n(n2+1) vaz2n+1 (n c N*).

Goid e UC (M,Znﬂj thinh+1):dva2n+1:d

Suyran(2n+1):dvan®:dsuyran: d. Talaico62n+1:d,dodo1: d nénd=
1.

Vay UCLN ciia ”(”2+ Y va2n+ 1 bing 1.
Bai 3,
Cho UCNN(a, b) = 1, fim UCNN(11a + 2b, 18a + 5b)
Gia sit d = (11a + 2b, 18a + 5b), khi d6 d | 18a+ Sbva d | 1la+2b ,suyrad |
11(18a + 5b) — 18(11a + 2b) = 19b = d| 19 hoac d | b.

i) Néud|bthitrd]|5(1la+2b)—3(18a+5b)=a-50 =d|la=d|(@b)=1=
d=1.

i) Néud |19 thid=1, hodc d=19.
Viy (11a + 2b, 18a + 5b) bang 1 hodc bang 19.
Bai 4.

Cho UCLN(m, n) = 1, tim UCLN(m + n, m® + n°).
Giastd=(m+n,m’+n°).Khidod|m+nvad|m*+n*suyrad]|(m+n)*—(m°—
n%) = 2mn.
d|m+nvad|2mnsuyra

d | 2m(m +n) — 2mn = 2m®va d | 2n(m + n) — 2mn = 2n°,

Do d6 d| (2m%2n%) = 2(m*, n®) =2 = d =1 hodc d =2.
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- Néu m, n cing 1& thid = 2,

- Néu m,n khac tinh chin 1é thid = 1.

C. Bai tap.
1. Cho a va b 1a hai nguyén td cung nhau. Chimg minh rang cac sd sau ciing 1a 2
nguyén to cung nhau.
a) bvab—-a(a>h)
b) a’+ b® va ab.
2. Chung minh rang néu sb ¢ nguyén t6 cung nhau véi a va véi b thi ¢ nguyén t6
cung nhau vai tich ab.
3. Cho(a, b)=1.tim
a) (@a+Db,a—b)
b) (7a+9b, 3a + 3b)

4.  Tim UCLN ciia 7n + 3 va 81 — 1. Khi nao hai sé6 d6 nguyén t6 cing nhau? Tim n
trong khoang tir 40 d¢én 90 dé chung khong nguyén té cing nhau.

5. Tim s tu nhién nhé nhét c6 :
a) 10 udc
b) 21 udc
c) 8uodc
6. a) Tim UCLN cua tat ca cac so tu nhién c6 chin chir s6 gdm céc chir tir 1 dén 9
b) Tim UCLN cua tat ca cac sb tu nhién c6 6 chir sd, gém cac chir sb tir 1 dé 6.
7. Tim UCLN cua
a) Hai s6 chan khac 0 lién tiép.
b) ab+ba va 33.
8. Tim sd ty nhién nho nhat dé cac phan sd tdi gian:

7 8 31
n+9' n+10" "'n+33

9. Tim du trong phép chia [123456789, 987654321] cho 11.
10. Dung thuat toan Euclid dé chimg minh: (n* + 3n*+ 1, n® + 2n) = 1.

11. Chimg minh rang néu | kn — Im | = 1 thi (ma + nb, ka + Ib) = (a, b).
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Huéng din giii.

1. a.Goide UC(b,a—b)thia—b:d,b:d dodoa: d.
Taco(a,b)=1nénd=1.

b) Gia sira’ + b® va ab cung chia hét cho sé nguyén t d thi v6 L.

2. Giasir ab va c cung chia hét cho nguyén té d thi vo li.

3. a) UCLN(a+b,a—b)=2néuavab ciung 1, bang 1 néu trong ava b c6 mot sd
chén, mét s 1¢é.

b) 1 hoac 29.
4,  (7n+3,8n-1)bang 1 hoac 31.
Néun= 31k +4thi (7n+3,8n—1)=1.
V6140 <n <90 tacon=066thi(7n+3,8n-1)=3L.
5. a) Xét cac dang a’ va a'b.
Pap s6: S6 nho nhat 13 48.
b) Pap sb: 2°.32 =576
c) Dap sb: 2%.3 = 24.

6.  a) Hiéu hai sb 123456789 va 987654321 bang 9, nén UCLN phai tim chi c¢6 thé
1a 1,3, 9. Cht ¥ rang moi sd ¢ chin chir s6 gdm cac chir s6 tir 1 dén 9 déu chia hét
cho 9. Vay UCLN phai tim bang 9.

b) UCLN phai tim bang 3.
7. a)2
b) UCLN(ab+ba, 33)=33néua+b: 3, bang 11 trong trudng hop con lai.

8. Céc sb di cho c6 dang - (k=7,8,...,31).Ma

+(n+2)

K+(n+2 L. A AN L
%:Hn%z toi gian < (N + 2, k) =1 < n + 2 nguyén to cung nhau vai 7,

8,...,31van+2nhonhit & n+2=37 & n=35
9. a=123456789, b =987654321. Tacdb—-8a=9vaa,b:9nén(a b)=09;

[ab]=2-2h ma 2=11k+3b=11+5= 2b=11m+ 4.
9 9 9 9

10. Taco:
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n'+3n° +1=(n’+2n)n+n’ +1
n’+2n=(n? +1)n+n
n+1l=nn+1
n=1n+0.
Vay: (n*+3n°+1,n°+2n) = 1.
11. d|a,d|bthid|ma+nb,d|ka+ lb;
d|ma+nb,d|ka+Ibthid|k(ma+nb)-m(ka+Ib)=+b =d]|b
Tuong tu d | a.
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1. Toan hoc tudi tré ctia Nha xuat ban gido duc .

2. Toan tudi tho 2. cua Nha xuét ban gido duc.

3. Chuyén dé boi dudng hoc sinh gioi toan trung hoc cd sé - s6 hoc ciia Nguyén Vil
Thanh.

4. Pai s6 so cip va thuc hanh giai toan ctia Hoang Ky - Hoang Thanh Ha.
5. Toan nang cao chon loc dai s6 8 cia Phan Thanh Quang.

6. Toan nang cao va cac chuyén dé dai s6 7 ciia Vit Duong Thuy

7. Toan nang cao sb hoc 6 ctia Nguyén Vinh Can.

8. Nang cao va phat trién toan 6 cua Vi Hitu Binh.

9. S6 hoc cuia B giao duc va dao tao
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