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SO CHINH PHUONG

A. KiOn thgc cCn nhi
1. Dinh nghia s8 chinh phuwong.
S6 chinh phuong 1a s bang binh phirong ctia mot s8 nguyén.
(ttec la néu n la s6 chinh phuong thi:n=k? (k € 2))

2. M6t s6 tinh chat cAn nhé
1- S6 chinh phuwong chi c6 thé c6 chir sd tan cung bé“mg 0, 1,4, 5,6, 9 khong thé co
chir tan cung bfmg 2,3,7, 8.
2- Khi phan tich ra thtta s6 nguyén t5, s6 chinh phwong chi chita cac thira s6 nguyén to
véi s6 mii chén.
3- S6 chinh phuong chi c6 thé c¢6 mdt trong hai dang 4n hodc 4n+1. Khéng cd s6
chinh phuong nao c6 dang 4n + 2 hodc4n + 3 (n € N).
4- S6 chinh phuwong chi ¢ thé c6 mot trong hai dang 3n hodc 3n +1. Khong c6 s6
chinh phuong nao c6 dang 3n+2(n € N).
5- S8 chinh phuwrong tan cting bang 1, 4 hodc 9 thi chit s8 hang chuc 1a chit s§ chan.

S6 chinh phurrong tan cing bang 5 thi chit s§ hang chuc 1a 2.

SG chinh phuong tan ciing bang 6 thi chit s8 hang chuc 1a chir s8 1é.
6- S6 chinh phwong chia hét cho 2 thi chia hét cho 4.

S6 chinh phuong chia hét cho 3 thi chia hét cho 9

S6 chinh phuong chia hét cho 5 thi chia hét cho 25

S6 chinh phuong chia hét cho 8 thi chia hét cho 16.
7. Moi s6 chinh phwong khi chia cho 5, cho 8 chidu 1, 0, 4.
8. Gitra hai sd chinh phuong lién ti€p khong c6 s0 chinh phuwong nao.
9. Néu hai s6 nguyén lién ti€p cd tich la mot s6 chinh phuong thi mét trong hai s6 do la
s0 0.
10. S8 cac wdc cua mot s6 chinh phuong 1a s6 1é. Ngwoc lai, mot s6 c6 s6 cac wdc la sd
1é thi s6 d6 la s6 chinh phuong.
11. Néu n< k < (n+1)? (n € Z) thi k khong 1a sd chinh phwong.
12. Néu hai s6 ty nhién a va b nguyén t6 cung nhau c6 tich la mét s6 chinh phwong
thi mdi s6 a, b ciing 1a cac s6 chinh phuwong.
13. Néu a 1a mot s0 chinh phuong, a chia hét cho s6 nguyén té6 p thi a chia hét cho
p.
14. Néu tich hai s6 a va b 1a mét sd chinh phwong thi cacs6é a va b c6

danga= mp’;b= mg’
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B. CAC DANG TOAN THUONG GAP
~ Dang 1: Chtitng minh mdt s6 1a s6 chinh phwong, hoic 1a tong nhiéu s6 chinh
phuong.
* Co s0 phuwong phap:

Dé chirng minh mdt s6 n 1a s6 1a s6 chinh phuong ta thuong dwa vao dinh
nghia, tttc la chitng minh : n=k? (k€ 2)
* Vi du minh hoa:
Bai toan 1.Cho n 1a mdt s6 tu nhién. Chting minh rang: A= n(n+ 1)(n+ 2)(n+ 3)+ 1
la s6 chinh phuong.
Bai toan 2.Cho: B=1.2.3+ 234+ ..+ k(k + 1)(k + 2)vdi k 1a s6 tw nhién. Ching
minh rang 4B + 1 1a s6 chinh phuwong.
Bai toan 3.Chitng minh r.’?mg: C= 1E1+ 4{4 + 1véin 1a s6 ty nhién. Chting minh

2n n

rang C la s6 chinh phuiong.

Bai toan 4.Cho a=11...1, b=10...05. Chitng minh vab+1 1as6 tw nhién.

2016 2015

I~ Dang 2: Chitng minh mét s6 khong 1a s chinh phuwong,.
* Co so phuong phap:
Dé chitng minh n khong la s6’ chinh phwong, tity vao tieng bai todn ta cd thé’sir dung
cdc cdach sau:
1) Chitng minh n khong thé'viét dwoc dwdi dang mgt binh phwong mot s nguyén.
2) Chirng minh k><n < (k + 1)? v6i k la s6 nguyen.
3) Chirng minh n ¢d tdgn cungla 2; 3; 7; 8
4) Chirng minh n c6 dang 4k + 2; 4k + 3
5) Chirng minh n cd dang 3k + 2
6) Chirng minh n chia hét cho s6' nguyén t6'p ma khong chia hét cho p>.
* Vi du minh hoa:
Bai toan 1.Mdt s6 te nhién c6 téng cac chit s6 bang 2018 thi c6 thé'1a s6 chinh
phuwong duoc khong ? tai sao?
Bai toan 2.Chitng minh rang s6 A= n*+ 2n®+ 2n? + 2n+ 1 trong d6n € Nvan
>1khong phai la s6 chinh phuong.
Bai toan 3.Cho A=1+2+2°+2°+..+2% Héi A c6 1a s8 chinh phirong khong? Vi sao?
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Bai toan 4.Chitng minh rang A=2012*" +2013"" +2014*" +2015*" khong phai la s&
chinh phuwong véi moi s6 nguyén duong n.
(Dé thi vao I6p 10 chuyén trwong DHSP TP H6 Chi Minh 2015 - 2016)
'~ Dang 3: Diéu kién dé mot s6 1a s6 chinh phuwong.
* Co so phwong phdap: Chiing ta thuwong sw dung cdc phirong phdp sau:
- Phwong phap 1: Str dung dinh nghia.
- Phwong phip 2: Str dung tinh chan, Ié.
- Phwong phap 3: Str dung tinh chat chia hét va chia c6 duw.
- Phwong phap 4: Str dung cic tinh chat.
* Vi du minh hoa:

Bai toan 1.Tim s6 nguyén n sao cho n(n+ 3) la sd chinh phuwong.
Bai toan 2.Tim s6 nguyén n sao cho n+1955 va n+2014 la mot s6 chinh phuwong.
Bai toan 3.Tim sd nguyén dwong n d€ cac biéu thirc sau la s6 chinh phwong;:

a) A=n’-n+2 b) B=n’- n+2

Bai toan 4.Tim sd nguyén duong n nho nhét sao cho cac s6 n+1, 2n+1, 5n+1 déu la
cac s6 chinh phuong.

Bai toan 5.Tim s6 tw nhién n > 1 sao cho tong 1! + 2! + 3! + ... + n! la mot s6 chinh

phuong.

(Dé thi HSG I6p 6 - Phong gido duc dao tao Phiic Yén - Vinh Phiic)

I~ Dang 4: Tim s6 chinh phuong.

* Co s0 phuwong phdp: Dwa vao dinh nghia vé s6'chinh phwong A= k?, vdi k la s6'nguyén
va cic yéu ciu cua bai todn dé’tim ra s6' chinh phwong théa bai todn.

* Vi du minh hoa:

Bai toan 1.Tim s6 chinh phwong abed biét ab—cd =1.

Bai toan 2.Cho A 1a s6 chinh phuong gom 4 chit s8. Néu ta thém vao mdi chit sd ctia
A mot don vi thi ta duoc s6 chinh phuong B. Hay tim cac sd A va B.

Bai toan 3.Tim mot s6 chinh phuong gém 4 chit s6 sao cho chit sO cudi la s6 nguyén

t0, can bac hai cta s6 d6 co tong cac chit s6 1a mot s6 chinh phuong.
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C. BAI TAP AP DUNG

Bai 1: Cho a;b;cla 3 s6 nguyén thoa man diéu kién ab+bc+ca=1.

Chting minh rang (a? +1)(b® +1)(c® +1) 1a 1 s6 chinh phuwong.

n(2n-1)
26

(Dé TS I6p 10 THPT Chuyén Lam Son- Thanh Héa 2012-2013)
Bai 3: Tim tat ca cac s6 nguyén n sao cho A=n"*+n’+n? ¢4 gid tri la s& chinh
phuong.

Bai 2: Tim s6 nguyén duong n sao cho la s6 chinh phuong .

(Dé TS I6p 10 THPT Chuyén Phan Boi Chau-Nghé An 2010-2011 )
Bai 4: Chitng minh rﬁmg moi s6 nguyén X, y thi biéu thic

A=(x+Yy)(x+2y)(x+3y)(x+4y)+y*co gia trj 1a s& chinh phuong.
Bai 5: Chttng minh rang cic s3 sau day la s3 chinh phuong;
a) A= 2249991009 b) B= 115456
n-2 n a1
Bai 6: Chiing minh rang tong cac binh phuong ctia 5 s8 lién tiép khong thé 1a s6 chinh
phuong.
Bai 7: Cho day s6 49;4489; 444889; 44448889 ...

Day s trén duoc xay dung bang cach thém s 48 vao giita s§ ding trudc nd. Ching
minh rang tat ca cac s6 ctia day trén déu la s6 chinh phuiong

Bai 8: Chiing minh rang néu p la tich cia n s nguyén t& dau tién thi p—1 va p+1

khong thé la cac sd chinh phueong.
Bai 9: C6 hay khong sO tu nhién n d€ 2010 + n? 1a sd chinh phuwong.

Bai 10: Chting minh rang tong cac binh phuwong ctia 5 s6 tu nhién lién tiép khong thé
la mot s6 chinh phuong

HUONG DAN GIAI
Bai 1:Ta c&: a*+1=a’+ab+bc+ca=(a+b)(a+c)

Tuong tw: b*+1=(a+b)(b+c); c*+1=(b+c)(c+a)

Do d6: (a?+1)(b?+1)(c?+1)=[(a+b)(b+c)(c+a)]
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Vay bai toan dwgc chitng minh.
Bai 2:
Ditn(2n-1)=26q (1)
Do VP chdn va (2n — 1) 1é nén n chan hay n = 2k
Do do: (1) suy ra k(4k — 1) =13g? (2)
Nhan thay (k, 4k - 1) = 1 nén:
k=u? k =13u?
RS, I
4k —1=13v 4k -1=v
Xét truong hop 1 ta co:
2
k=u , =4k =13v2 +1=12v* +Vv* +1=Vv* +1:4 = v* = 3(mod4) (vo 1y)
4k —1=13v

Xét truong hop 2 ta co:

k =13u®

=4k =v* +1(vd Iy

{4k —1=V? o)
Vay khong ton tai n thdéa man yéu cau dau bai.
Bai3: Tac6 A=n'+n’+n*=n’(n’+n+1)
Voin=0thi A=0 (thoa man)
Véin#0 thi A 1a s6 chinh phuwong khi va chi khi n*+n+1 la sd chinh phuong.
Khi d6 n*+n+1=k? (k [ ).:4(n2 +n+1)=4k2 =(2n+1)" —4k*=-3
=(2n+1-2k)(2n+1+2k)=-3
Vi 2n+1+2k>2n+1-2k, Vnell,kell nén

2n+1-2k =-3
2n+1+2k =1
2n+1-2k =-1
2n+1+2k =3
2n+1-2k =-3 ) _
=n=-1 (thoa man)
2n+1+2k =1
2n+1-2k=-1 )
=n=0 (loai)
2n+1+2k =3
Vay n=0;n=-1
Bai 4: Ta céd

A=(x+y)(x+2y)(x+3y)(x+4y)+ y4=(x2 +5xy+4y2)(x2+5xy+6y2)+ y*
Dat x> +5xy+5y°=t (teZ) thi
A=(t=y)t+y)+y =t —y* +y* =t> = (X* +5xy +5y°)°
Vi x,y,z€ Znén X’ €Z, 5xyeZ, 5y°eZ =x*+5xy+5y°eZ
Vay A la s0 chinh phuong.

Bai 5: a) Ta co:
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A= 2249%910@09
n- 2 n
= 224.10°" + 99..9.10™% + 10™* + 9
= 224.10°" + (10" *- 1).10™*+10™" + 9
= 224.10" +10*"- 10™?+10™"+ 9
= 225.10°"- 90.10"+ 9

= (15.10"- 3
Vay A la s6 chinh phuong.
b) Ta c6:

B=11.155.56=11..155.5+1=11...1.10" +5.11...1+1

n n-1 n n n n

n n 2n n n
:10 —1.10n+5.10 —1+1:lO -10 +95.10 -5+49

10" +4.10" + 4
9

2
(10" +2
3

Do dé B la sd chinh phuwong.

Bai6: Giast: N- 2;n- Lmn+Ln+ 2 véi 2£ ni ¥ 1a5 s ty nhién lién tiép

Taco: (n- 2)° + (n- 1) + n®+ (n+ 1) + (n+ 2) = 5(n*+ 2)

Vi n* khong thé c6 chit s& tan cling 1a 3 hodc 8 nén (n*+ 2)A5P 5(n”+ 2) khong la
s6 chinh phuong.

Vay tong cac binh phuwong cta 5 s6 ty nhién lién ti€p khong phai s6 chinh phuong.

Bai 7:Tacé 44..488..89=44..488.8+1=44..4.10" +8.11...1+1

n n-1 n n n n

10" -1 10" -1

=4, 10" +8. +1
9

410" -4.10"+8.10"-8+9 4.10°" +4.10" +1

9 9
(210" +1
3

Ta thdy 2.10" +1=200...01 (c6 n—1 chitsd 0 ) c6 tong cac chit s6 chia hét cho 3 nén
no6 chia hét cho 3

2.10" +1

Suy ra ( J e[l hay cac s c6 dang 44...488...89 1a s chinh phuong.
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Bai8: Vi p latich cua ns6 nguyén t6 dau tién

Nén p:2 va p khong chia hét cho 4 (1)

a) Gia st p+1 la sd chinh phwong. Pt p+1=m’ (me 0 )

Vi p channén p+11é =nt 1é = mIé.

Dat m=2k+1(keD).

Ta c6: ¥ =4k? +4k+1
= p+1=4k*+4k+1
= p=4k*+4k = 4k(k+1) : 4 mau thuan vdi (1)
= p+1 1a s6 chinh phuong.
b) p=2-3-5--- la s8 chia hét cho 3 = p-1 c6 dang 3k+2.
Khoéng c6 s6 chinh phuong nao c6 dang 3k +2
Nén p-1 khong la s6 chinh phuwong.

Vay néu p la tich n s6 nguyén t6 dau tién thi p—1 va p+1 khong la s6 chinh
phuong.
Bai 9: Gia st 2010 + n? la s chinh phwong thi 2010 + n?=m? (me N)
Tt d6 suy ra m? - n2=2010< (m + n) (m —n) = 2010
Nhu vay trong 2 s6 m va n phai cé it nhat 1 s chén (1)
Mit khdcm +n+m-n=2m = 256 m+n va m —n cung tinh chdn 1¢ (2)
Tt (1) va (2) = m+nvam-nla2sdchan.
= (m+n) (m-n) : 4 nhung 2006 khong chia hét cho 4
= Diéu gia s sai.
Vay khong ton tai sO tu nhién n d€ 2010 + n? 1a s6 chinh phuong.

Bai 10: Goi 5 s6 ty nhién lién tiép d61a n—2,n-Ln,n+Ln+2(nell ,n>2).
Ta cé: (N—2)" +(n=1)" +n* +(n+1)° +(n+2)’ =5.(n"+2)

Vi n? khong thé tan cing boi 3hodc 8

Do d6 n? +2 khong thé€ chia hét cho 5

Suy ra: 5.(n2 + 2) khong la s6 chinh phuong

Hay néi cach khac: A khong la s6 chinh phuong



