PS6. CHUYEN PE 5-SO NGUYEN TO, HQP SO
CHU PE 2: PHUONG PHAP DAY SO PE TiM SO NGUYEN TO
PHAN I.TOM TAT LY THUYET
1.SO NGUYEN TO
-S6 nguyén t6 1a s6 tu nhién 16n hon 1,chi ¢6 2 uée 14 1 va chinh no.
-S6 nguyén t6 nho nhat vira 1a s6 nguyén t6 chin duy nhét 1a s6 2.

-Khong thé gidi han s nguyén t6 ciing nhu tip hop s6 nguyén t6.Hay noi cach khac,sd nguyén to
1a vo han.

-Khi 2 s6 nguyén t6 nhan véi nhau thi tich cia ching khong bao gid 1a mot sé chinh phuong.
-U6c tu nhién nho nhat khac 1 ciia mot sd tu nhién duge coi 1a s6 nguyén td.

-Dé két luan sb tu nhién a 1a mot s6 nguyén t6 (2 > 1),chi can chimg minh a khong chia hét cho
moi sO nguyén to ma binh phuong khong vuot qua a.

ab:p= ! P
_Néu tich PP (p1a s6 nguyén t6)
-Dic biét néu a’ip=a:p (p 12 s6 nguyén td)

-Moi s nguyén to vuot qua 2 déu c6 dang: 4n+lineN’)

-Moi s6 nguyén t6 vuot qué 3 déu c6 dang: on £l(neN’)

-Hai s6 nguyén t6 sinh d6i 12 hai s6 nguyén t& hon kém nhau 2 don vi.
PHAN II.CAC DANG BAI
Dang 1: Tim s6 nguyén t6 dé mot hay nhiéu biéu thirc dong thoi 1 s6 nguyén t6.

I. Phwong phap giai

-Dua vao cac dau hidu chia hét va cac tinh chat vé s nguyén té ,hop sd, dé giai cac bai toan vé ching
minh hodc giai thich.

- Trong " s6 tu nhién lién tiép chi c6 mot va chi mot sé chia hét cho 7.

- Ndm chic cac tinh chat dic trung cta s nguyén to dé giai bai toan.

II. Bai todan

Bai 1: Tim s6 nguyén t6 £ sao cho cac sb sau ciing 1a sb nguyén t6.
a, P+ 10.p+14

b P+2.p+0,p+8,p+12,p+14

Loi gidi:

a’

- Voi =4 1a hop s6, nén 7 =2 khong thoa man dé bai.
_Véi p=3 = p+l0=13p+14

p:j:‘r p+2

=17 déu 1a s6 nguyén té. Do d6 7 =3 thoa man dé bai.



, , — YA N FA=EY
- Voi p>3’ P 1a s6 nguyén to nén P c6 dang 7 _3k+1h0éc p=3k+2,(keN)

+Néy P =3k +1= p+14 =3k +15 =3(k +5)1313 100 o6 = P =3k +1 1600 théa mian dé bai.

+ Néu P =3k+2= p+10=3k+12 :3f_k+4}i3lého,psi = p=3k+2

0 khong thoa man dé bai.

Vay P =3 thi PH10.p+ 1413 6§ nouyen 6.
b,
-Véi P =2 = p+6=8 1a hop s6, nén P =2 khong thoa man dé bai.
-Véi P =3 = p+6=9 1a hop s6, nén ¥ =3 khong thoa man dé bai.
= 7 = = = 7 = = 3 . . —

- Voi fD_S = p+2=1,p+6 =11, p+8=13,p+12 =17, p+14 =19 déule‘lsf)nguyénté,nénp_5 thoa
man dé bai.

. x z 3 Sk+2.5 5 ‘
- Voi p>3 va P 1aso nguyén t0 nén nén P ¢ dang Sk+1,5k+2,5k +3,5k +4, (ke N')

+Néy P =5k +1= p+|4:5k+|5551éhqpsé = p =5k +1

khong thoa man dé bai.
+Néy P =3k +2= p+8 =5k+1015 1, 0 6 = P =5k+2 11600 thoa man dé bai.

=5k+3=p+12 :5k+|55512‘1hqps6: p =5k+3 khong thoa mén dé bai.

+Néu P
+Néu P =Sk+4=p+6=5k+10 Ejléh()’p s6 = F =Sk+4 khong thoa man dé bai.
Vay P =5thi P+ 2P+ 0.p+8.p+IZp+ 14y o6 houven 6.

Bai 2: Tim 3 s6 1¢ lién tiép déu 1a cac sd nguyén t6.

Loi gii:

Goi 3 56 16 lien tiép la: 2K +12k+3.2k+5(keN’)

Trong 3 s 1¢ lién tiép luon c6 1 s6 chia hét cho 3.

-Néu 2k+33 = 2k3= k13 g 2k +315 6§ nguyén t6. Ma 1 khong 1a s6 nguyén t6 nén .

CNég 2k+5B3 =2k 4232 2k +1) 3= (k+1)3

kién.

‘Ma 2K+513 56 nguyén 6= K =1 trai véi didu

. : _ . . - 5 59k +5=T .. .
_Néu 2k+13= 2k +1=3(y; 2k +113 6 nguyén t6)= K =1= 2K +3=52k+5 =T 43,15 cac 56
nguyén t6 = K =1 théa man dé bai.

Viay 3 sb tu nhién 1& can tim 1a 3,5,7 .

Bai 3: Tim cac s6 nguyén t £ sao cho £ vira 14 tong vira 13 hiéu cua hai sé nguyén t6.

Loi gidi:

Gia st P 1a s6 nguyén t can tim thi ta co P=P*P. =P~ P. ([:"'[:'3‘[3-“[34 déu 1a cac s6 nguyén td va
p; > p4)



Dbé 7 1a s6 nguyén t6 thi Pi>P2 cg mot trong hai s0 1a s0 chan va P3>Ps cling c6 mot trong hai so 1a s
chan.

Gia s P17 Paqpy = Px TP. =2
Taco:P =P1*2=Ps= 2= p; =p, +4

Ta thay PPy +2.p, la 3 s6 nguyén t6 1¢ lién tiép.

Theocﬁu2: p,=3=p=p +2 :5.

= 5=2+3=7-

I

Thir lai: P =
Vay s can tim 1a 5.

Bai 4: Tim K€ N ¢é day sb k+lk+2,...k+10 chira nhidu s6 nguyén t6 nhét.

Loi gidi:

Néu k =0 = Taco day sb B2310¢6 cac s6 nguyéen t6 125357 = €6 4 56 nguyén t6.
Néu k =1 = Taco diy sé 2334311 ¢4 cac sé nguyen té 13235 1= g 564 nguyén to.
Néu k =22 Ta c6 day s6 4124 cac s nguyén t6 123371 = g 4 56 nguyén to.

. . ) A . ) ‘ Y A
Néy k=3= Day so K+Lk+2,.. k+10 déu gobm céc s6 16n hon 3 va bao gom 5 s6 1€ lién tiep va 5 s6
chan lién tiép.

Vi cac sb trong day déu 16n hon 3 nén suy ra 5 s6 chin lién tiép déu 1a hop sb va trong 5 s6 1¢ lién tiép ton
tai it nhat mot sé chia hét cho 3 va sb nay ciing 1a hop s6.

Vay k =113 gia trj can tim.

p+94, p+1994 cling 1a s6 nguyén to.

Bai 5: Tim s6 nguyén t6 £ sao cho:
Loi gidi:
-Véi P =2 1a s6 nguyén té nén 7 +94=9 5 hop s6. Do d6 P =2 khong thoa man dé bai.

= p+94=97,p+194 =1997 14 13 56 nguyén t6. Do d6 £ =2 théa man

- Véi p=3 1a s6 nguyén t6
de bai.

, , — — il 2 - AT -
-Voéi P >3, P 1ash nguyén td nén P o dang ¥ _3k+1hoéc p =3k +2,(keN,k>0)

+Néu P =3k +1 = p+1994 =3k 414199433 1, 400 8 = P =3k+1 hono thoa man dé bai,
+Nbu P =3k +2 = p 94 =3k 4249433 1y 8= P =3k+2 14600 thea man dé bai,
Vay P =3ash nguyén to can tim.

p+18, p+24 p+206,p+32

Bai 6: Tim s nguyén t6 2 sao cho cling 1a s nguyén to.

Loi giai:

Vi P =2 tacoP 9 =% ahopsé = P =2 khong thoa man dé bai.

V6 P =3 tace PHIASIT P 1994 =199T qa 15 66 nguyén 16, do d6 P =3 thoa man dé bai,



4 , — — ¥ - AT I
-Véi P >3,p1é s0 nguyén to nén p c6 dang p _3k+1hoéc p =3k +2,(ke N,k >0)
+Néu P =3k+1 = p+1994 =3k +1+199413 lahopsé = P =3k+1 khong thoa man dé bai.

Néu P =3k +2 = pH94=3k+24943 1510 6 dodd = P =3 +2 khong théa man d bai.

Vay P =3 lasé nguyén td can tim.

7 1 3 3\ 1 1
Bai 7: Tim s6 nguyén t6 P sao cho: # 7= ¥~ Sp+10 g3y1ash nguyén to.
Loi gidi:

Vi P =2 lasénguyentd = P97 3 1opsé = P =2 khong thoa man dé bai.

Vi P73 1ash nguyénté ~ P 7 94=97, p+1994 =197 1313 66 nguyén t6 = 2 =3 thoa man dé
bai.

. . — =3k +2,(kenN

-Veéi P >3, P 1a s6 nguyén t6 nén p c6 dang ¥ _3k+1hoéc P ( )

+Néu P =3k+1 = p+1994 =3k +1+19943 lahopsé = P =3k +1 khong thoa man dé bai.
+Néy P=3k+2 = p+94 =3k +249413 1 o 8 40 d6= P =K +2 {pong théa man dé bai.
Vay? =3 1a s6 nguyén tb can tim.

Bai 8: Tim s6 nguyén t6 £ sao cho:

a, 2P~ 1421 (iing 14 sé nguyén 5.

b. 2p+Lap+]

Loi giai:

cling 1a s6 nguyén to.

a,

—_ Trp=1=13:¢ =1= ’ ’ — 3
vei =2 2 2P 123400 12T 43 8 nouyen 16 = P =2 thoa man dé bai.
_ Al —% A | — . , , _ \
vei P32 2o 1=54p =1L 3045 68 nguyen 16 = 2 =3 thoa man dé bai,
, , _ —3k+2,(ke N’
-Voi P >3,p1é sO nguyén to nén p c6 dang ¥ _3k+1hoéc p ( )

, — Am-1 =43 1 =17k +3: , _aL L
+Néu P =3k +1 = 4p-l 40Bk+D-1=12k+313 lahgpso — P_M"'lkhéngthéaméndébél.

) _ A1 =3 4+7)- ] —AE 4+ 3 ) _a .
FNéy =3k +2= 2p- 1220k +2)- 120k 4333 |y 6 an = P =3k+2 1hano thoa man dé bai.
Vay P =3va 2 =211 s nguyén t cin tim.

b,
-Véi P =2 1a sé nguyén té =~ ap+l=0 hopsd = 7 =2 khong thoa man dé bai.

2 =T — N ‘ ‘ — |
= 2p+1=T4p+1=13 g4 14 56 nguyen t6= 2 =3 thoa man & bai.

=3 +2(ke N
:3k+1hoécp 3ﬁ+__.._(ﬂE."lr)

-Véi P =3 1a s6 nguyén té

- Vé6i P >3 P 1356 nguyén t nén p co dang P

. 2 —2(3k —6k 43 . a7 -
+Néu P =3k+1 = 2+l 2Bk +1)+1 =0k +333 léhqpsézP_M'"lkhéngth(")amﬁndébél.

‘ = : — L —17 : , o o
+Néu P =3k +2= 4p+l 40k +2)+1=12k+973 lahop sonén — ¥ =3k+2 khong thda man dé bai.

Vay P =3ash nguyén to can tim.
Bai 9: Tim tAt ca cac sb tu nhién # @é n+1 n+3 n+7 n+9 n+13 n+15 qdy1a s§ nguyén t
Loi giai:



~v6i =0 thi 7+9 =9 13 hop s6. Do d6 " =0 khong théa man d& bai.

- v6i =1 thi 71+3 =4 13 hop s6. Do d6 # =1 khong thoa min d& bai.

- Vi =2 thi n+13 =15 |3 hop s6. Do d6 ” =2 khong thoa man dé bai.

Vi " =3 thi "*+3 =6 13 hop sb. Do d6 " =3 khong thoa mén dé bai.

Ve =4t thy P =243 =Tn+ T =1ln+9 =13,n+13 =17.n+15 =19 43 13 cac 6 nguyén 6.
Do d6 =4 thoa man dé bai.

'Vél n >4thinCé C(,) dang n :LH!L-"“ I._l’i' :4}![ + 2._” :4}!|.-+3.ka N }

+ Vi 1 =4k +1 i n+1=4k+2 13 hop sb. Do d6 7 =4k +1 khong thoa man.

+Voi n =4k +3 gy n+1 =4k +4 13 hop sb. Do do =4k +3 khong thoa man.

+VG N =4k +2 i n+13 =4k +2+13 =4k +15 14 hop s6. Do d6 " =4k +2 khong théa man

Do d6 7 =4 théa man dé bai.

g+11

Bai 10: Tim tat ca cac sd nguyén té 2, 4 sao cho TP+q gy p ciing 14 s6 nguyén t6

Loi gidi:

Néu Pa+11 1344 nguyén to thi n6 phai 1a sé 1& vi né 1a sé nguyén t6 16n hon 2
Suy ra P7 1a s6 chén, khi d6 it nhat 1 trong 2 s6 7 hodc ¢ bang 2

— —1: , .
Giasa P =27 TP*4=1844 13 o§ nouyen 16

g =2 =774+ = . -3 =7
+Néuy 9=2= Tp+rq=T72+2=l0 lahop s6, ~ ¥ =<9 == khéng théa man.
+Nép @ =3= pq+N =23+11=17 s Tp+q =T72+43 =17 43 15 cac b nguyén t6, = p=2,q=3

thda min dé bai.

, , , _ —3k+2,(ke N’
+Néu 923 | 913 56 nguyén t6 nén c6 dang ¢ =K +1 hoge ( )
+voi @ =3k *1= Tptg =143 +153 45 15 6= 7 =35+ khong thoa man.

it ¥ o ¥ — — - 3 i 5. , —1
e =3k 2= pg+1l=2g+11 203k +2)+11 m+|u,3lahqpsé=,q_35+g

p=2q=3

khong thoéa man.
Vay
Xét tiép TH ¢ =2 1am tuong tu ta duoc £ =3 |

Vay P =2, =3 hoic 7 =3,q =2

Bai 11: Tim s6 nguyén t6 2 sao cho °? * 714 s6 nguyén t5.

Loi gidi:

Sp+T7=17 cling 1a s6 nguyén tb
p=2k+1(kenN")

- Nhan thdy ? =2 1a 6 nguyén t6, va

V6i P>2 vaPlash nguyén t6 thi 7 ¢6 dang

Néy P =2k +1= 5p+7 =502k +1)+7

Vay P =2 1a s nguyén t6 cn tim.
Bai 12: Ta goi #»914 hai s ty nhién lién tiép, néu gitta ¥ va 7 khéng c6 sb nguyén t nao khac. Tim 3 sb

— 10k +12:72 . =
=10k +12:2 |, hop s0, nén ¥ =2k +1 khong thoa man.

A A 1A LA 3T+ N A A LA
nguyén t6 lién tiép % "saocho ¥ ¥4 *7 ciing 1a s6 nguyén td.

Loi giai:



Néu 3 s nguyén té 9" déu khac 3 thi P°9>" déu c6 dang 3k £l suy ra P~ %4 *1" chia cho 3 déu du

1LKhido P 4 T7 3y PP a1 53060 P74 +17 apgp 56, Vay P =39 =17 =T khido

prrgAr =3 A 4T =83, 6 nguyén to.

Bai 13: Tim céc sd nguyén té ¢ sao cho 6a+13 136 nguyén t6 va 25 =0a+13 =45
Loi gidi:

Ta co : Tir 25 dén 45 ¢6 5 s6 nguyén t6 1a : 29;31,37,41;43
Nén ta c6 bang sau :

6a+13 29 | 31 | 37 | 41 | 43
a 8 3 | 4 14
3 3

Ma @ 1a s nguyén td nén? =3hogec @ =3.
Vay @ =3hoge 4 =5,

Bai 14: Tim cac sd nguyén t
Loi giai:

5 a,b,c

s20 cho abec =3a +|"J+|f'}'

Vi abe =3a+b+c)= abc:3

Giastr 933, vi @ lasénguyéntd = @ =3,

. 3be=33+b+c)= bc =3+b+c

Taco
= bc- b =3+c¢c
= blc-1)=3+¢

= ble-1)=4+(c-1)
= (b-1)(c- 1) =4
= (b,c)€|(3,3):(2,5)|

[ , |
Vay (@0:0)€[(3,3.35(23,5)

Bai 15: Ta goi P°9 1a 2 s6 nguyén t6 lién tiép néu giita £ va ¢ khong co sd nguyén t6 nao khac.Tim 3 sd
nguyén t6 lién tiép P LT sao cho P Hq +r ciing 1a s6 nguyén to.

Loi gidi:

+Néu P4 T déu khac 3 ma P97 1a cac s6 nguyén 6.

= P-%T¢hia 3 du 1 hodc du 2 (hay du-1).

= P91 chia3dul.
=pra +r-chia hét cho 3.

Vay t6n tai 1 s6 bang 3.



+THI: B6 3 56 P+9>" twong tmg 1a: 23> Khi do 2° +3° +4° =38 13 hop s6. Do do6 b ba s6 nay khong
thoa man.

+TH2: B) 356 79" twong tmg 1a: 337 Khi 63" +4° +5° =83 13 56 nguyén t6 . Do 6 bo ba s6 nay
thoa man dé bai.

Vay 3 s6 nguyén t6 lién tiép can tim 1a: 3.5.7.
. . a4 qf =

Bai 16: Tim 3 s6 nguyén té P> Tsao cho: P Tq =T
Loi gidi:

pttgtEl=re2=s . 20 \ A A LA
Vi rlasolé (7 1a sd nguyén to ).

= P07 1 A 1A on T <& kT

*1 ¢61s01¢ valsochan.

.,,pq‘x s = p s = p=2,: . A N ;::2"'-+q]:|'

Gia st ¥ la so chan chan (viplasonguyén to )

+Néy 43 = q=#(mod3)= q° =l(mod3)

Mit khac 9 1a s 1e = 2' =(- 17 =-1(mod3)
= 2% +q° =0(mod3)
S THCEZ 032 r=30vir 1 s nguyén 6),

79 2 _ . ; 2 -
=< g _B(Loaiviqlés@nguyénténénq }B:I}?’)

+Néu 4 =3thi = r =3 +2" =173 56 nguyén té ( Thoa min ).
. [ = . = |
Vay fp'q-l}E|fu-?’-l?}-f?’-u-l?}! .

Bai 17: Tim tit ca cac bo ba sb nguyén 6 lién tiép sao cho tong binh phuong ciia ba sé nay ciing 1a s6
nguyeén to.

Loi gidi:
p.s.I, (p<s<r)

Goi bd ba s nguyén t6 lién tiép do 1a
Néu P>S:T déu khong chia hét cho 3 thi P ST déuchia3du1= P +5 +1°3
Ma P S >3 e PUES T 4 hon 6 ( Trdi voi GT, loai )

Do d6 c6 it nhat mot trong 3 s6 P>5>T chia hét cho 3.

+Néu P =3 thi =313

Khi do p* 487 +17 =345+ 7" =83 1a s6 nguyén t6 ( Thoa mén )

+Néu s =2 ¢hi P =21 =3



R N R . 1,8 _a , (
Khide P *5 ¥ == +37+5° =28 khong 1a s6 nguyén t6 ( Trai véi GT, loai )

+Néu 1 =3 thi S =ZP<2 (Vo livi P 1a sé nguyén td, loai )

Vay 3 s6 nguyén t6 can tim 1a : 357

Bai 18: Tim tit ca cac bd ba sd a,b,c sao choabe <ab+bc +ac
Loi gidi:
Vi 2:5:€ ¢4 vai tro nhu nhau nén gia st @ =b =C khi do
ab + bc+ac =3bc

= abc < 3bc

= a<3= a=2yj d [3sb nguyén tb.

Véi @ =2 thi ta o 2P¢<2b+2c+be= be <2(b+c) =4c

-9

b=3

b=4=
(vi P 1asdnguyéntd)

+Néu b =2 thj 4c<4+4¢ thoa min voi € 1a sd nguyén td bat ki

. b=3 gy OF <b+5ic=c<O= I:E{B;S;
+ Néu

(a,b,c) 2,2,p)(2,3,3):(2,3,5)

Vay cac cap so cAn tim 1a { va cac hoan vi ctia chiing, voi # 14 s6 nguyén

to.
Bai 19: Tim tat ca cac so tu nhién " dé :
a, " +121 13 5§ nguyén t6.
n N A A A
b, 3" +6 1a s6 nguyén t6.

Loi giai:

, n#+12n=nln+12)  n+12>1=nln+12) , . f s .
a, Tacod: , Vi cothem 2 udcla # va n+12

cn(n+12) . « A Ay o= a1 = < X A A - ) ~ A 1a:
beé la sO nguyén to thi 7 =l=n"+12n =13 13 4§ nguyén t6 = 7 =1 thoa man dé bai.

b, Néu 7 =0 =3 +0=T7 13 5§ nguyeén té.

Néy n #0=3"+0:3 3 hop s6.

vay "0 ,

Bai 20: Mot s0 nguyén t0 chia cho 30 ¢6 s6 du la 7. Tim 7 biét rang 7 khong 1a s6 nguyén to.

Loi gidi:
Goi s nguyéntéla P (P €N ).

Ta c6:P =30k +r =235k +rkeN",reN,0<r<30)



Vi P 14 56 nguyén t6 nén 7 khong chia hét cho 2.3,5.

S6 nguyén duong khong 13 s6 nguyén t6 nho hon 30 va khong chia hét cho 2.3.5 chicosb 1.
Vay =1,

Bai 21: Mot s6 nguyén td chia cho 42 ¢6 s6 du 1a 7 . Tim 7 biét rang 7 1a hop s6.

Loi gidi:

Goi sd nguyén t 1a P (pEN )

p=42k+r =237k +r(ke N ,reN",0 <r<42)
Ta co:

Vi P 1a s6 nguyén t6 nén 7 khong chia hét cho 23,7

2,3,7

S6 nguyén dwong 1 hop s6 nho hon 42 va khong chia hét cho chi ¢6 sb 25.

Vay I =25

Bai 22: Ta biét ring c6 25 s6 nguyén t6 nho hon 100. Téng ctia 25 s nay 14 s6 chan hay s6 162

Loi gidi:

Trong 25 s6 nguyén t6 nhé hon 100 c¢6 chira mot sé nguyén té chin 14 2, con 24 sb nguyén t6 con lai 1a sd

nguyén td 1&. Do d6 tong 25 s6 nguyén t6 nhd hon 100 1a sé chén.

4 2
e \ A o e A A A R + ~ \ A A A
i23: u U .
Bai 23: Tim tat ca cac sd nguyén to P dé 25+p cung la sO nguyén to
Loi giai:

I +,U: :22+22

. = y 2 — A A A A
voi P =2 taco * 8 khong 1a s6 nguyén to.

. = , 2¢ v * = & A A
Vi P taco st =2 +3 I?lasonguyento.

voi P>3tace Pt =0 DH 4D N4 P e va P khong chia hét cho 3nen (P77 DB s
’ . P 2 y — P 2 , ,
(27+D3 dodo 27 P lahopsé. Vay vei P =3 thi 27 P 1a s6 nguyén 6.

Dang 2 : Cac bai toan chitng minh vé sé nguyén to.

] T }.-3 . 21.' - 2].'
nEN,n>2y 1,

Bai 24: Chtng minh ring véi i +1 khong thé dong thoi 1a s6 nguyén to.

Loi giai:

LRI TR T . .
Xeétday s6: 2 - 122527+ 13 368 ty nhién Tien tiép.
vi (23)=1= (273)=1

1;2%,2°

+1 1a 3 s6 ty nhién lién tiép nén co 1 s chia hét cho 3.

AN — R n . I -_'.l.l - _-’J.l . z
Ma (2 :3) =1 nén mot trong hai s6 < 2 +1 chia hét cho 3.

. 2
Vi day so: ©

N 2 2"-1.2" n PP e 1s A A A
Suyra "EN>2yy < 127 +1 khong thé dong thoi 1a s6 nguyén to.



N e ’ . M e X: A A > A 1 A A A < K A \
Bai 25: Chimg minh ring véi mdi s6 tw nhién ("> D1ysn tim duge 7 sb tw nhién lién tiép déu 13 hop
sO.
Loi gidi:
: Aoa =234.n.(n+1)
A PO e P R W i ]
Chon s6 tu nhién

a+2a+3a+4d.... a+na+n+1)

Khi d6 ta co * s6 ty nhién lién tiép 1a déu la hgp so vi  s6 trén

14n luot chia hét cho 2s 3% + 1 ( qidy phai chimg minh).

<. , . N £ Ja+ma+? X 13 oz K Y \ . 1K
Bai 26: Ching minh rang néu 4 ™47 =M 48y 1a cac s6 gnuyeen t6 16n hon 3 thi m chia hét cho 6.
Loi giai:
Céc s0 nguyén to 1on hon 3 déu la so 1¢€.

Néu " 1a s6 1¢ thi @+ 13 s6 chan 16n hon 3 nén khong 1a s6 nguyén t6. Suy ra m 1a s6 chan.

Pat M =2p.(pEN’ )

Néu P =3k +l (ke N) thi ba sb d3 cho 1a: a,a+bk+2, a+12k+4

Néu @ chia cho 3 du 1 thi @+6k+2:3 khong thoa man dé bai.

Néu @ chia cho 3 du 2 thi @ +12k+4:3 khong thoa mén dé bai.

Vay p khong c6 dang p=3k+1(kEN)

Hoan toan twong tu ta ching minh duoc ? khéng c6 dang ¥ =3k+2,(keN)

Do dé P =3k (keN)= m=0k= m:0

Vay m chia hét cho 6.
Bai 27:

a) Chtng minh ring sb du trong phép chia ctia mot sd nguyén té cho 30 chi c6 thé 1a 1 hodc 1a s6 nguyén
t0. Khi chia cho 60 thi két qua ra sao?

b) Chiing minh rang néu tong cta " liiy thira bac 4 clia cac s6 nguyén té 16n hon 5 13 mot s6 nguyén t6 thi
(n,30) =1

Loi gidi:

a) Gia stt £ 1a s6 nguyén té va P =30%7 ygi 0<r <30 Néu 713 hop s6 thi * co ude nguyén t6

r;’*_i 30= f’l =235 . Nhung véi ¢ =2:35 thi 7 1an luot chia hét cho 2; 3; 5 (vo li). Vay 7 =1 hodc r1a
sO nguyén to.

p =109 =60.1+49

Khi chia cho 60 thi két qua khong con dung nira, chiang han ma 49 13 hop sd.

b) Sé nguyén t6 # khi chia cho 30 chi co thé dwla & 7 11 13,17, 19, 23, 29.

vei 7 =L1L19.29 g p* =104 30)



vei F=1307.23 4. p7 =19 (mod 30).

4 _
Suyra P =1 (mod 30).

Gia sir P1P2--Pr 13 cac s6 nguyén t6 16n hon 5.

Khido ¢ =P ¥ P+t 20 =0 00430)= @ =30k +1 13 6 nouyen t6 nen (:30) =1
, 9m N 7 . . .

Bai 28: Haisd = © ,2" - (n€N,n >2) c6 thé cung la s6 nguyén t6 hay khong ? Vi sao ?

Loi giai:

2" +1,2°,2°

20 14 3 sb ty nhién lién tiép nén co 1 s6 chia hét cho 3.Ma (2.3) =1

Vi va 3 1aso

nguyén t6 nén 2" khong chia hét cho 3. M

Man>2pep 2 F123.27-1>3 (2

2 2" +1,2" - 1

Tir D , (2) suy ra 1 trong 2 s0 phai chia hét cho 3.

'}" an 2 7 5 ’ /
+127-1lnEN,n> “}khéng thé cung la s6 nguyén to.

= Haisd -
Bai 29: Cho 3 s6 nguyén td 16n hon 3,trong d6 sb sau 16n hon s trudc 1a d don vi.Chirmg minh ring d:6
Loi gidi:

Cac sb nguyén t6 16n hon 3 nén P ¢6 dang 3k *+1 hoge 3k +2 (keN')

C6 3 sd ma chico 2 dang nén tdn tai hai sb thudc cung mdt dang, hi¢u cua chung ( 1a d hoac 2d ) chia
hét cho 3. Mt khéc @ chia hét cho 2 vi @ 1a hiéu ctia hai s6 18.Vay ¢ chia hét cho 6.

Bai 30: Hai sd nguyén to goi la sinh doi néu chung la hai sO nguyén t6 1¢ lién tiép.Chirmg minh rang mot
sO ty nhién 16n hon 3 nam gifra hai s6 nguyén t6 sinh d6i thi chia hét cho 6.

Loi gidi:

Goi P 1a s6 nguyén t6 lon hon 3 va ¥ 1é nén p+1:2 ()
Ma P 1a s6 nguyén t6 16n hon 3 nén 7 ¢6 dang 3k+1.3k +3f-kEN]'.

Dang P =3k +1kh6ng xay ra vi néu P =3k+lyg; p+2 =3k +3 3a hop s6 (Loai)
= p=3k+2=p+1=3k+33 (2)

e 1,2 = p+16 = ppem

Bai 31: Ching minh rang sb du trong phép chia mot s6 nguyén t6 cho 30 chi ¢6 thé 1a 1 hodc 13 sb nguyén
to.

Loi giai:



Gi si P lasénguyéntbva P co dang P =30k +r =235k +r(keN ,re N ,0<r <30)

. . : (2 3 5]
Neu 7 1a hop s6 thi 7 ¢6 wéc nguyén to ¢ sao cho q <30=q€(2,3,5)

(p35s ,
Nhung v6i 41221 thi p 1an Tuot chia hét cho 235 (Ve 1)

Vay T =1 hodc 7 1a sd nguyén t6.

ﬂ],a_j,...

Bai 32: Cho diy sb nguyén duong *% duoc xac dinh nhu sau:

a =2

a. 1x .z A A o @idd, a +1
L =" Ja uwdc nguyén to cua 12T

: 5. ke N*
v6i 7 22 Chimg minh ring #5 VkENT

Loi gidi:
a =2.a, =3 .. o >3 s e s Ay o A K12 £, . %
! 2 , g1 st vo1 T =2 nao do ma c6 so 5 1a udc nguyén t6 16n nhat cua so

thi 4 khong thé chia hét cho 2, cho 3. Vay chi ¢6 thé xay ra 4 =" vi 7 22

Taco

A=23.a,.a  +I|

Suy ra A-1=5"-1:4

A-1

— y /
Ma =234, 1 1 hane chia hét cho 4 do D% 13 cac sb 1& (v6 1i).

R n L A A L o aESVEENE
Vay 4 khong c6 ude nguyén td cua 5, tirc 1a¢ #5,VkEN®

Bai 33: Trong day s6 tu nhién c6 thé tim dugc 1997 s6 lién tiép nhau ma khong ¢ sé nguyén td nio hay
khong ?

Loi giai:

Chon diy sé:

a, =1998!+2 a, 2

a, =1998!+3 a, 3

a, =1998!+4 a, 4

8,5, =1998!+ 1998 a,g0- 1998

~ ~ O T I DR - E \ p J4 R TIURY4 ~ LA N . A A LA
Nhu vay: Day so """ 2771 gdm ¢6 1997 s6 tu nhién lién tiép khong co6 s nao 1a s6 nguyén to.

(n>1)

Bai 34: Trong day s6 tu nhién co6 thé tim dugc ”? s6 lién tiép nhau ma khong c6 s6 nguyén to nao

hay khong ?
Loi gidi:
Chon dy sb:

a, =(n+1)!+2 a,:2,a >2

A Ay X
! “ nén “'1a hop s6



a, =in+1)+3 a,3.a, >3 . \ £
» =l ) S nena2lah(ypso

- ! : .
a, =(n+1)+4 a, 4.a, >4 nén %13 hop sb

_ ! : A
a, =(n+1)l+(n+1) a,(n+la, >0+l s hop s

A ~o A dpadaadgenad A , e A 1iA A ~ ro A N 1n A A LA
Nhu vay: Day so “1*72*%: % o6m ¢ " $6 tu nhién lién tiép khéng c6 s6 nao 1a s6 nguyén to.

PHAN III. BAI TOAN THUONG GAP TRONG PE HSG.

Bail: Cho P va2P+1y3sh nguyén t6 16n hon 3. Chimg minh ring ap+ly, hop sb.
( Trich @é HSG I6p 6 Triee Ninh ndm hoc 2017-2018)

Loi gidi:

Do 7 1a s6 nguyén t6 16n hon 3 nén c6 dang ¥ =3k +Lp=3k-1 g k>LkEN

+Néu P =3k +1 gy 2p+1 =0k +3 =3(2k +1)

Suy ra 2P *1 1a hop s6 (v6 1i).

+Néu P =3k - Lk >1 thi 4p+l=12k-3=3.(4k- I}.

Do k>1 nan 4h-1>3 pods 4P+1 13 hop s6.

b;cd

Bai 2: Biét abed 13 nguyén t6 c6 bon chir s6 théa man ¢ cling 1a sO nguyén t0 va

b* =cd+b- ¢ Hay tim abcd

( Trich @é HSG I6p 6 Séng L6 ndm hoc 2018-2019)
Loi gidi:
Vi ab;cd 1a cac s6 nguyén to nén b.d 1 va khac 5.

b =p =cd+b-c = b -b=9+d = b(b+1)=9c+d
Ta lai co

Néu b=l ( Khong thoa man)
b=3 . Y9c+d=06=c=0,d =0

Néu nén ( Khong thoa man).
. b=T=9+d =42= d =42- 9¢c = ¢ =4;d =06 .
Néu ( Loai)
. b=9=9+d =72 d =72-9%=> ¢ =7,d =9 L
Néu ( théa man)
a€{l;2;7}

Suy ra .



_ abcd € {1979:2979;, 7979}
Vay .

Bai 3: Cho cac s6 ¥ =b"*a,q=a’ +c,r =c" +b 1a cac s6 nguyén t6. Ching minh trong 3 s6
P>4>" ¢4 it nhat 2 s6 bang nhau.

( Trich dé HSG I6p 6 TP Bac Ninh niam hoc 2018-2019)
Loi gidi:

b,c

Trong 3 s6 % cé it nhat 2 so cung tinh chan 1é.

Gia st hai s6 cung tinh chin1é 1a @ va 0 .

Suy ra ¥ =b"+a s6 nguyén té chan nén P =2

Suyra @ =b =1 Khido ¢ =c+l yyr=c+lpgn 4 ="

Vay trong ba sb 7>9>" ¢¢ it nhat 2 sb bang nhau.

Bai4: Giase Pva P*2 lacacsh nguyén t6. Chig t6 p +p +l ciing 1a s6 nguyén to.
( Trich dé HSG 16p 6 Gia Binh nam hoc 2018-2019)

Loi giai:

) vei P =2 thi P+ 2 =8 1hong 1a s6 ngayeén 6.,

Hvei P33 P2 po+p +1=37 déu 1a s6 nguyén to.

+) Vi P >3 = p=3k xlkEN,k 22)

= p 42 =(3k 21 +2 =9k 26k +3 =33k £2k+1)3 o0 P2 3o o

Vaychics 2 =3 thi P *2va P +P *1 gy 1 s nguyén té.
Bai 5: Cho P 1a s6 nguyén t6 16n hon 5. Chirng minh p*-1 chia hét cho 100.
( Trich dé HSG lop 9 huyén Luc Nam nam hoc 2018-2019)
Loi giai:
Tace P - 1=(p" - D(p" +p" +p" +p* +1)
Do 7 14 sénguyén t6 16n hon 5 nén £ 1a mot s6 1é.

2 2
= + N - N 7 X <
pm+l va P 1 la cac so chan.

4 r
= P =1 thia hét cho 4.

20 .
= P71 Chia hét cho 4.



Vi P1a sé nguyén t5 16n hon 5 = 7 1a mot s§ khong chia hét cho 5.
4 r
Lap luan ta dugc £ ~ I chia hét cho 5.

16 12 ] 4 ,
Lap ludn ta dugc ¥ tpitp ap o+l chia hét cho 5.

|

20 i
Suyra ¥~ ' chiahét cho 5.

15) = 20 .
Ma (4;25) =1 nén (P~ - D:100 ( dpcm).

Bai 6: Chimg minh rang hai s6 27 +1 val0n+713 2 §§ nguyén té cung nhau véi moi sé tu nhién
n

( Trich dé HSG 16p 6 Nhw Thanh nam hoc 2018-2019)

Loi giii:
pyt @ ZUCLN(2n+1,10n-7)

= (2n+D)id v, vay 5S2n+l)d = 2
Do d6 4 =2 hojc 4 =1

HyNéu @ =2 g Gn+D:2 (yg1p) = d =1

| =UCLN(2n+1,10n+7)

A +1 10n+7 ., . A A . % A
Vay 2+l va 1a hai nguyén t6 cung nhau v&1 moi s6 tu nhién n.

Bai 7: Cho P 1a s6 nguyén t6 16n hon 3.Chimg minh rang po- 124

( Trich dé HSG I6p 9 huyén Kim Thanh ndam hoc 2018-2019)
Loi gidi:
Tace P - 1=(p-Np+])

Vi Pla s nguyén t5 16n hon 3 nén P 1&. Do dd #~ 1 va P 1 1a hai sé chin lién tiép. Tir d6

suy ra (p-Dip+1)8 1)

Xét ba sb tu nhién lién tiép 7~ L3P+ Taco (p-Dp(p+1):3

Ma P 1a s6 nguyén t6 16n hon 3 nén P khong chia hét cho 3. Ma 3 1a sé nguyén té nén suy ra
(p-Dip+1)3  (2)

(3;8) =1 - 1:24

T D va @) 1t hop vai va 3-8 =24 ¢y suy ra ? ] (dpcm).

7 7 7 . L -
Bai 8: Tim tat ca cac cdp sO nguyén to (P39) sa0 cho P~ 24 ]

Loi giai:



E R T _m 2
Ta P =<4 =l ta duoc P =q +].
Do d6 ta suy ra duoc 7 1a sb nguyén t6 1é.
Tur d6 ta dgt 7 =2k +1 ygi kEN™,

Khi do ta duoc (2k+1) =2g" +1 = 4i7 +4k+1 =2 +1 = 2k(k +1) :q:‘

2 r ~ r ~ /4 r —
Do d6 9 1as6 chdnnén 7 1a s6 chin. Ma ¢ 1a s6 nguyén t6 nén 4 =2
2 | 2 — —
Thay vao p-2q =l ta suy ra duoc 7 =3

A s A A LA =(3.2 s N A A1 xe . g
Vay cip s6 nguyén t6 (F-4) =(3-2) thoa man yéu cau bai toan.

N 3 A A A1 . ~ A , 7 vix =y > [N 5 A r re A A
Bai 9: Tim s6 nguyén t6 c6 hai chit s6 khac nhau c6 dang (x>1>0) 526 cho hiéu cua so do voi so viet

theo thir tw nguoc lai cud s6 d6 1a s6 chinh phuong.

( Trich @é HSG 16p 6 huyén Thdi Thuy ndm hoc 2018-2019)

Loi gidi:

Theo d& bai ra ta c6: ¥~ Y*1a s6 chinh phuong.

Khi d6 10x + y-= “D'I.+ .T} :I[:lf".' _1'}' f_."." _1'} :qf". = _1'} 1a Sé chinh phu,o,ng

Suyra ¥~ ¥ 1a sé chinh phuong.

vi X>»>0 X, Ve II.E......'?J'['

nén

Ta xét cac truong hop sau:

+THIL: ¥~ V=1 ya ¥ 1366 nguyén té nén ¥ =43

+TH2: ¥~ Y =4 va % 1a 56 nguyén t6 nén ¥ =73,

+TH3: *7 V=2 va ¥ 1ash nguyén td nén khong cd s6 nao thoa man.

Vay?ye (43:73}

Bai 10: Tim céc s6 nguyén t6 2>9 va sé nguyén * théa man x" +px +3q =0 .

( Trich dé HSG I6p 6 huyén Kién Xweong nim hoc 2016-2017)
Loi gidi:
Ta cb +px+3g=0= x(x*+p)=-3g .

7 7 7 - le "= 32 5= |
Vi 71a s6 nguyén t6 vaX 1a s6 nguyén nén tir phwong trinh trén ta suy ra €1 k-3 g:-3q;

Ta xét cac truong hop sau:



+Néu ¥ =1 khi d6 tir phuong trinh trén ta duge ! ¥ 2 =39 Do 914 s6 nguyén té nén:

- Khi 9 =2 thi ta duoc P =2,

_ Khi 972 thi 3912 56 16 nén 7 1a s6 nguyén t6 chiin. Do d6 P =2 nén ¢ =! khong phai 1a s6
nguyén to.

+Néu * =3 khi d6 tir phuong trinh trén ta duge P *81=9 Do do P 1a s6 nguyén té chin va 7 1a s6

nguyén t6 1&. Tir d6 ta duge P =219 =83

. — 4
+ Néu * =~ 9khi d6 tir phuong trinh trén ta duoc P TP =3, Truong hop nay khong xay rado £ va 4 1a
r r _1
s6 nguyén t nén 7 *p >3

A 4 _
+Néu ¥ =734 , khi do6 phuong trinh trén ta duoc p+8lp” = . Truong hop nay khong xay ra do 7 va 4

13 s6 nguyén t6 nén p+81p*>1 .
Viy céc bo sd (¥:P39) thoa man yéu cau bai toan 1a (- 1:5:2).(-3: 2:83) .
Bai 11: Ching minh ring néu 2" - 1 1a s nguyén t6 (1>2) i 2" +1 13 hop sb.

( Trich dé HSG 16p 6 huyén Thanh Ha nam hoc 2015-2016)
Loi gidi:
Xét 3 s6 tu nhién lién tiép 1a 2" - 1,2" 2" +1,
Trong ba s tu nhién lién tiép trén c6 duy nhat mot sé chia hét cho 3.
Do 7>2 nén 2" - 1>3 ma theo gia thiét thi 2" - 1 13 s nguyén t, do d62" - 1 khong chia hét cho 2.
Lai c6 2" khong chia hét cho 3. Do d6 suy ra 2" +1 chia hét cho 3.
Mado ">2 nén 2" +1>3 T d6 ta duoc 2" +1 1a hop sb.
Bai 12: Tim cac s6 nguyén t& £>9" thoa méan cac diéu kién sau.

S5sp<q<r, 49 <2p° - r:; 2¢° - =193

( Trich @é HSG I6p 6 huyén Nam Sdch ndam hoc 2012-2013)
Loi gidi:
Tur 49 =2p” - 1 2p - r7 =193 ta 6 2g°- 193 =r” =2p - 49 do dé g - p 5?2_
Mit khac tir didu kién > =P <9 <" ta dugc 7 =11, do d6 2p* 2494121 =170 hay ¥ =11
vila-plg+p) <7l o q- p=2 hodc 97 P >4
Xét hai truong hop sau:

+V6i 97 P =2 va 4P =36 1hi 46 ta duge P =119 =13 hoge P =17.9 =19,



- Néy P =g =13 5 145 =7 <193 gy ra 7 =13 =9 (10ai).
 Néu P =179 =19 529 =07 =529 quyra 7 =23 (nhan).

Voi 47 P 24 ya 4P =18 ypano tén taivi P =1

. P 1T —=1Q =7
Viy ba sb nguyén t6 can tim 1a ¥ =17:q =19:r =23

Bai 13: Tim tt ca céc b ba sé nguyén t6 %>0>€ d6i mot khac nhau thoa man didu kién:

20abc < 30{ab +bc +ca) < 2labc

( Trich dé HSG [6p 6 huyén Gia Loc nam hoc 2017-2018)
Loi giai:
2 1 1 1 7

<—+—+—<—
Tu gia thiétsuyra 3 @ b ¢ 10 Pékhong gidm tinh tong quat gia sir a>b>c>1

2_.3_ 5. <o
—=<—=ldr=< el9:13l
Suyra 3 ¢ ,dod()c '-2’31.

2 1 1 1 7 1 1 1 1 1 2.1 1
i G D G S G Gt ' -

V6ic=2suyra3 2 b ¢ 10 6 a b 5 6 b b 5

(711
Dods €

1 1 1 1 1 1 2
e 4 _<_ < —<

— — 10 22.70-21-27- 41)
+V6i =T khido tw 6 @ b 5 suyra 42 a 357 aS[INIRINILITALN

l l l{l i{l{i
3
) l l l{u:l{::b{;ﬁ:}h:ﬁ
Véi € =3 tir gia thidtsuyra 3 a b 30 3 b (do D>0),
I--::l+l-=:u f]‘iﬂ"-:E:?ﬂ:?
Thay =5 vao 3 @ b 30 tadugc 2
At 2 ey (a:bic)
Vay cac bd ba s6 nguyén t6 khac nhau thoa man la:

(19;7:2).(23:7:2).(29;7:2),(31;7:2).(37;7:2).(41: 7:2),(13:11:2).(725:3) . . . . . .
va cac hoan V1 cua no.

Bai 14: Tim tit ca cac bo ba nguyén tb (Pi437) a0 cho P =P *+q+r +IGD.
( Trich @é HSG I6p 9 Ninh Binh ndm hoc 2018-2019).

Loi gidi:

Khong mét tinh tdng quat gia st P =9 ="

Voi P =2 iy 29T =g +r+102 = 4gr- 2g- 2r =324



= 2g(2r- 1)- (2r- 1) =325 = (2g- 1)(2r- 1) =325 =5°.13

3=2g-1<2r-1= 9<(2g-1) =(2r- 1)(2g- 1) = 9=(2g- 1)’ =325 = 3 <2g-1<I8
. [ z.74l

Do 2971 13 wéc cua 513 nen <7 1€15;13 .

Néy 29-1=13=g=T=7r :I?’(théamﬁn).
pgrt =p+g+r+100 <= plgr-1)- g- r =160
= (gr-1)p-1)+gr-1-g-r=100 = (gr- 1) p- ) +g(r-1)- (r-1)- 2 =160

= (gr- ) p-D)+(g-1)(r-1) =162

Néu P 1¢= 47 g = (r- Dlp-D+lg- Dir-10:4 5 162 khong chia hét cho 4 = (6 1i).

(2;7:13)

Viay b ba s0 nguyén to can tim la va céac hoan vi.

Bai 15: Tim hai s6 nguyén t6 7>4 sao cho 8g+1 :p:.
( Trich @é HSG I6p 9 Phii Yén nim hoc 2018-2019).

Loi gidi:

Ta co P chia cho 3 du 0 hosc 1.

2 r r — —
Xét P chiacho 3du 0, vi 2 1asénguyén t§ nén 2 =3, suyra 4 =1 (vo 1i).

2 r . — — —
Tacé P chiacho 3 du 1 suy ra 89 chia hét cho 3 ma 8:3) =1 pgp ¢ =3=p =5 ( thoa man).

Vay P =343

THETI

Tai lieu dwoc chia sé boi Website VnTeach.Com
https://www.vnteach.com

Huréng dan tim va tdi cdc tai liéu & day
https://forms.gle/LzVNwfMpYB9qH4JU6
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