CHUYEN DE SO CHINH PHUONG

CHUYEN DE SO CHINH PHUONG
CHU DE 1: PINH NGHIA VA TiNH CHAT CO BAN CUA SO CHINH PHUONG

PHAN I. TOM TAT LY THUYET
I. PINH NGHIA:
S6 chinh phuong 1a binh phuong ding ciia mét s6 nguyén.
Vidu: 4 va 6 1a hai s6 chinh phuong vi 4 =2%; 16 =4
II. CAC TINH CHAT CUA SO CHINH PHUONG:

1. S chinh phuong chi ¢6 thé co chit sb tan cung la 0; 1;4;5;6;9 , khong thé c6 chir s6 tan cung la 2;3;7;8
— Pé ching minh mét s6 khong phai sé chinh phuong ta chi ra s6 d6 ¢6 hang don vi la 2;3;7;8

2. Khi phan tich ra thira s6 nguyén t, sd chinh phuwong chi chtra cac thira s nguyén t6 v6i mii chén,
khong chira TSNT vé1 mii 1€.

Tir tinh chat 2 ta c6 cac hé qua:
a) S6 chinh phuong chia hét cho 2 thi phai chia hét cho 4.
b) S chinh phuong chia hét cho 3 thi phai chia hét cho 9.
¢) S6 chinh phuong chia hét cho 5 phai chia hét cho 25.
d) S6 chinh phuong chia hét cho 8 thi phai chia hét cho 16.
e) Tich cta cac sd chinh phuong 1a mot s6 chinh phuong.
f) Voi 41asd chinh phuong va 4 = a.b, néu a 1a s6 chinh phwong thi b ciing 13 s6 chinh phuong.
— Pé chimg minh mot s6 khong phai SCP ta chi ra s6 d6 khi phén tich ra TSNT thi ¢6 s6 mii 1é.
3. S6 chinh phuong chi c6 thé c6 mot trong hai dang 3n hodc 3n+1 (a* =0(mod3), a* =1(mod3)),

khong c6 SCP nao c6 dang 3n+2 (neN).
4. Sb chinh phuong chi co thé c6 mot trong hai dang 4n hodc 4n+1 (a* =0(mod4), a* =1(mod4))
khong c6 SCP nao c6 dang 4n+2 hodc 4n+3 (neN)
5. S6 cac udc sd cia mot s6 chinh phuong 1a s6 1¢, nguoc lai mot sé ¢6 sé lwong cac wdce 1a 1é thi do 1a
s6 chinh phuong.
6. Néu A s mot s6 chinh phuong, 4 chia hétcho p va p 1a mot s6 nguyén tb thi A chia hét cho p?.
7. Néu a* chia hétcho p va p 1a mot s6 nguyén t6 thi a chia hét cho p.
8. Hai sb chinh phuong 4’ va (a+1)2 duogc goi 1a hai sé chinh phuong lién tiép. Giira hai s6 chinh
phuong lién tiép khong c6 s6 chinh phuong nao.
Nghia la: néu n* < A<(n +1)2 thi 4 khong l1a sé chinh phuong.
9. Néutich a.b 1a mot sb chinh phuwong va (a,b) =1 thi hai sé a va b déu la cac s6 chinh phuong

10. S6 chinh phuong biéu dién duoc thanh tong cac s6 16 : 1+3=2%1+3+5=3% 1+3+5+7=4"...
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Chirng minh:
Gia su: A:1+3+5+...+(2k+1) véi ke N

5 kD1

Tacotir 1 dén 2k +1 ¢ 1=k+1 s6 hang

2k+1+1)(k+1)

:>A=1+3+5+...+(2k+1):( =(k+1)" (dpcm)

PHAN II. CAC DANG BAI

k chit s6 0

Bai1: Chocicsb ne {1 1; 101; 1001; 10001; 100...01} . Hay tim cac s6 chinh phuong n”.
%f—/

Loi giai:
Taco: 117 =121
101 =10201

1001 =1002001
100012 =100020001
Téng quat: 100...01° =100...0200...0 1
— —_— —_—

k chit s6 0 kchits6 0 kchitss 0
Bai 2: Cac biéu thuc sb sau c6 phai sé chinh phuong hay khong?
a) A=3+3+3 +..+3%
b) B=11+11°+11°
c) C=10"+8
d) D=100+7
e) E=10"+5
f) F=10"+10" +1
g) G =2004000
h) H =2001°"""
Loi gidi
a) Taco: 3":9 voimoi n>2 nén (32 +3 +...+32°) 9

Suyra 4=3+3"+3"+...+3% chiacho 9 du 3.

Vi 4 chia hét cho 3 nhung khong chia hét cho 9 nén 4 khong phai 1a sé chinh phuong.

b) Taco: B=11+11"+11°
B=111+11+11%)
B=11.133

B=.3
= B c6 chit sb tan cung 14 3 nén B khong phai 1a s6 chinh phuong.
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¢) Tacd 10" + 8 co chir s6 tan cung 12 8 nén khong phai 14 sé chinh phuong.

d) Taco 100! + 7 c6 chir sé tan cing 12 7 nén khong phai 1a s6 chinh phuong.

e) Taco 10"+ 5 cb cap chir sd tan cing 1a 05 chia hét cho 5 nhung khong chia hét cho 25 nén
khong phai 14 sé chinh phuong.

f) Tacd 10" + 10" + 1 c6 tong cac chir s6 1a 3 chia hét cho 3 nhung khong chia hét cho 9 nén
khong phai 13 sé chinh phuong.

g) Tacosd 2004000 co tan cung l1a 3 chir s6 0
— G khong tan cing 14 chin lan chit s6 0
— G khong 1a s6 chinh phuong.

h) Tacé: H =2001""" =2001".2001 = (2001 )2 2001

1000\ 15 oA fus (X
(2001 ) 1a s0 chinh phuong, ta xét so 2001 :

Vi 2001 c6 tong cac chir s6 1a 3 nén s6 2001 chia hét cho 3 ma khong chia hét cho 9.
= s6 2001 khong 1a s6 chinh phuong.
Vay H khong la s6 chinh phuong.

Bai 3: Chiing minh rang:
a) Mot s chinh phuong khi chia cho 3 chi c¢6 thé ¢6 s6 du 1a 0 hoic 1.
b) Mot s6 chinh phuong khi chia cho 4 chi ¢6 thé c6 sé du 1a 0 hodc 1.
c) Mot s6 chinh phuong khi chia cho 5 chi c6 thé ¢6 s6 du 1a 0 hodc 1 hodc 4.
d) Mot s6 chinh phwong 1¢ khi chia cho 8 chi c6 sé dula 1.
Loi giai:
a) Ta xét cac truong hop cua n khi chia cho 3:

+Néu n=3k =>n*=9k":3

+Néu n=3k+1 = n’ =9k’ +6k+1=n chia 3 du 1

EEY

+Néun=3k+2 =>n’> =9k +12k+4=9k>+12k +3+1 = n chia 3 du 1
\_q:/_—/

3

Vay mot s6 chinh phwong khi chia cho 3 chi ¢ thé c6 sé du 1a 0 hoic 1.
b) Ta xét cac truong hop cua n khi chia cho 2:

+Néu n=2k =>n*=4k>'4 = n chia 4 du 0

+Néu n=2k+1=n" =4k’ + 4k +1=4k" +4k+1 = n chia 4 du 1

4

Vay mot sd chinh phuong khi chia cho 5 chi ¢6 thé c6 s6 du 13 0 hodc 1 hoidc 4.
c¢) Ta xét cac truong hop cua n khi chia cho 5:

+Néu n=5k=n" =25k*:5 = n chia 5 du 0

+Néu n=5k+1=>n" =25k +10k +1 25k £10k+1=>n chia 5 du 1

=

5
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+Néu n=5k+2 = n>=25k>+20k+4 =25k +20k+4 = n chia 5 du 4
\_7—J

:5
d)Tacod: n=2k+1=n> =k +1) =4k> + 4k +1=4k(k+1)+1
Vi k(k +1)1a tich cta hai sé ty nhién lién tiép nén k(k +1) chia hét cho 2.
— 4k(k+1) chiahét cho 8.
= 4k(k+1)+1 chia 8du 1.
Vay mot s6 chinh phuong 1¢ khi chia cho 8 chi c6 sd dula 1.

Bai4:a) Cho 4=2>+2"+2*+...+2% . Chimg minh rang A +4 khong 1 s6 chinh phuong.
b) Cho B=3+3"+3’+..+3'". Chimg minh ring 2B+3 khong la s6 chinh phuong.

Loi giai:
a)Taco: A=2"+2°+2% +.. . +2% )

=2A4=24+2+2+...+2" (2
Lay (2) trir (1) ta dugc: 2.4—A4=2" -2
— A=2"-4
— A+4=2"—4+4=2"

= A+4=2%2=(2") 2

Ma trong tich (210 )2 2 taco s6 2khong 1a s chinh phuong
— A+4 khong 1a sb chinh phuong

b) Taco: B=3+3"+3"+..+3'" (3)

= 3.B=3+3+3"..+3" 4

Lay (4) trir (3) ta dugc: 3.B—B=3""-3

= 2B=3"-3

= 2B+3=3""-3+3

= 2B+3=3"
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= 2B+3=3"3=(3") 3
Ta co (350 )2 .3 khong 14 s6 chinh phurong do 3 khong 14 s6 chinh phuong.
Vay 2B +3 khong la s6 chinh phuong.
o Luuy: B+3=3"" A+4=2" ciing 6 thé két luan ngay ching khong 1a s chinh phuong ( Chtt
thira s6 nguyén t6 véi s6 mii 1¢ )
Bai 5: Cho hai s6 chinh phuong c6 tong 1a mot s6 chia hét cho 3. Chimg minh ring ca hai s chinh
phuong d6 deu chia hét cho 9.
Loi giai
Goi hai s6 chinh phuong 13: a*,b*. Theo dau bai ta c6: a” +b7:3
Ta xét cac truong hop:
+ Giastr @ [ 3, b*/3 = a* +b*chia 3 du 2 (theo tinh chit 3)
— mau thun gia thiét a* + 513
+ Gia sir hodc a® hodc b* khong chia hét cho 3, sé con lai chia hét cho 3 = a>+b*/ 3 (mau
thuan gia thiét)

a’'3 a3 s g
= =< . ,ma 3 laso nguyén to.
b*i3 (b33

. a’’9 (dpem)
) pcm
b*:9

Bai 6: Cho 4 la s chinh phuong gdm bdn chit s6, néu ta thém vao mdi chit s6 ctia s6 4 mot don vi thi
ta dugc s6 chinh phuong B. Tim 4 va B.

Loi giai

bit A=a’;B=b(a<b;32<a<b<100)

Vi thém vao mdi chit sd caa s& 4 mdt don vi thi ta duge s6 B nén dé théy: B-4=1111

Ma: 1111=1.1111=11.101 va 1<b—-a<b+a <200

=1111=b>-a*=(b—-a)b+a)

b—a=11
=
b+a=101

a=45
=
b=756
A=a*=2025
=
B=b*=3136

Vay hai s6 can tim 1a 2025;3136.
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Bai 7: Tim sb nguyén t6 ab (a>b>0),sao cho ab—ba 1a sb chinh phuong.
Loi giai
Ta co: ab—ba=10a+b—(10b+a)=9a—9b=9(a—b) 1a s6 chinh phuong;
Ma ab —ba 14 s chinh phuong.
= a—b 1a s6 chinh phuong
a-b=1
=
a-b=4
+) Vi a—b=1 = ab e{21,32,43,54,65,76,87,98)
+) Voi a—b=4=>abe{51,62,73,84,95)

Vay céc sé nguyén td ab thda yéu cau dé bai 1a: ab e (43,73}

Bai 8: Tim so chinh phuong c6 bon chit s0, bi€t rang hai chir s6 dau giong nhau, hai chir s6 cudi giong
nhau.

Loi giai
Goi sb chinh phuong can tim 14 : aabb=n> (a,beN,1<a<9,0<h<9)
Ta c6 : aabb =1000a +100a +10b +b

< n’=1100a+11b

< n’ =11(100a +b) (1)

Laico: aabb:11=100a+b:11
= (99a+a+b):11 ma 99a : 11

=a+b:11
Ma:1<a<9,0<bhb<9 =1<a+b<18 =a+b=11

Thay a+b=11 vao (1), ta duge : n* =11(99a+11)=11(9.11a+11) =11>(9a +1)

= 9 +1phai 14 s6 chinh phuong (do 11" 1a s6 chinh phuong)
Ta c6 bang sau:

a 1 2 3 4 5 6 7 8 9
Og + 1 10 19 28 37 46 55 64 73 82
a
(ktm) (ktm) (ktm) (ktm) (ktm) (ktm) (tm) (ktm) (ktm)
b 4

Tacod: 7744 =118 =88’
Vay s can tim 1a : 7744 .
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Cach 2:

Goi s6 chinh phwong cin tim 14 : aabb=n*> (a,beN,1<a<9,0<bh<9)

Ta cd: n* =aabb =1000a+100a +10b+b =1100a +116 =11(100a + b)==11.a0b
Do d6: a0b=11k> (k €N)

Ta c6: 100 <11k* <909

—olcpragnl
11 11
=4<k<9
Ta c6 bang:
k 4 5 6 7 8 9
11k° 176 275 396 539 704 891

Ma a0b =11k> = a0b =704
=chon k=8
—n®=aabb=11.11k* =11.11.8> = 88> = 7744

Bai 9: Tim s6 ty nhién n dé 2° +2'" +2" 1a sé chinh phuong.
Loi gidi
biat 2°+2"+2"=d’(a>0,ae N) =48 +2" =a" = 2" =(a—48)(a +48)
+)Véin=0 = (a—48)(a+48)=1= vo li
+)Voi n>0
a+48=2"
—
a—48=2"
=96=2"-2"
=227 -1)=23
%/_J

é
2 =5
<~
2 =4

x=7
<:>{ =>n=12
y=5

(x+y=n;, x>y)

Bai 10: Viét lién tiép tir 1 dén 12 dugcsé 4=1.2.3..1112.
Hoi: s6 4 ¢ thé c6 81 udc duge khong?
Loi giai
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Gida st 4 co6 81 udec.

Vi s6 luong cac ude caa 4 1a 81 (1as618) nén A4 1a sé chinh phuong (1)

Mat khac, téng ciia cic chitsbcia 4 14 142+3+...+12=51

Vi 51 13 nén 4 chia hét cho 3 nhung 4 khong chia hét cho 9, do d6 4 khong 14 sé chinh phuong mau
thuan véi (1).

Vay 4 khong thé co 81 udc.

Bai 11: Tim s6 ¢6 hai chit sd, biét rang néu nhan nod voi 45 thi ta dugc mot sé chinh phuong.
Loi giai

Goiso phditimla n (neN, 10<n<99)

Taco: 45n=a’ (aeN) hay =3’ 5n=ad’

Vi s6 chinh phuong chi ¢6 céc thira s6 nguyén t6 v6i mii chdn nén n=54" (ke N*)
+) V6i k=1 = n=5.1" = 5(khong théa min)

) Véi k=2=>n=5.2>=20

+)Voi k=3=>n=53"=45

+)Voi k=4=n=5.4"=80

+) Véi k>5=n>5.5" 2125 (loai vi n c¢6 nhiéu hon hai chir sd)

Vay s6 can tim 1a 20;45;80

Bai 12: Chung minh rang: mot s6 tu nhién viét toan bang chir s6 2 thi khong phai s6 chinh phuong.
Loi giai

Goi A4 1a s ty nhién duoc ghi boi n chitsd 2 (n>2)

Ta co: A=222..222 =222..200 + 22 = A/4

= A 1a s6 ty nhién chia hét cho 2 nhung khéng chia hét cho 4
— A khong 14 s6 chinh phuong.

Bai 13: Mot s ty nhién co tong céc chir s6 bang 2008 thi c6 thé 1a sé chinh phuong dugc khong? Vi sao?
Loi giai

Goi n 1a s6 tu nhién c6 téng cac chit s6 bang 2008 (n € N)

Ta co: 2018=672.3+2

Vi tong cac chit s6 cua n chia 3 du 2 nén s6 nkhi chia cho 3 ciing c6 s6 du la 2

= ncodang n=3k+2 (keN)

Ma mét sb chinh phuong khong c6 dang 3k +2 nén s6 ty nhién n khong 14 sé chinh phuong.

Vay mot s6 tu nhién c6 téng cac chir s6 bang 2008 thi khong 1a sé chinh phuong.

Bai14: Cho A=1+2+2>+2°+..+2” . Hoi 4 c6 la sé chinh phuong khong? Vi sao?
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Loi giai

Ta co:

A=1+2+2°+2° +2° +27)+..+ (2" +2° +27 +2%)
A=3+22+22+2° +2H)+..+272+2*+2° +2%)
A=3+230+..+2%30

A=3+30.2+2"+...+2%)
A=[3.2+2"+..+27)].10+3

= A ¢6 chir s6 tan cung 1a 3

= A khong 1a s6 chinh phuong.

PHAN III. CAC BAI TRONG DPE THI

Bai 1: Chimg minh ring A =2012" +2013" +2014* +2015" khong phai 13 s6 chinh phuong voi moi

s6 nguyén duong 7.
(Dé thi vao I6p 10 chuyén trwong PHSP TP Ho6 Chi Minh 2015 — 2016)
Loi giai
Ta c6
2012*:4,Vn e N*
2014*:4,Vne N*

2013* =(20134" —1)+1 chia cho 4 du 1
2015%" :(20154" —1)+1chia cho 4 du 1

Do d6 A4=2012*+2013" +2014* +2015" chia cho 4 du 2
Tacd A:2 nhung A khong chia hét cho 2°, ma 21a s6 nguyén t6 nén A khong 14 sé chinh phuong.
Vay A khong 1a sb chinh phuong.

Bai 2: Chimg minh rang n° +19997+2017(n € N) khong phai 1a s6 chinh phuong.
(Trich dé thi HSG tinh Qudang Ngai 2017 - 2018)

Loi giai

Ta co

A=n’+1999n+2017 =n’ —n+2000n+2015+2
A=n(n-)n+1)(n-2)n+2)+5n(n—-1)(n+2)+2000n+2015+2

Ta thiy
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nn—D(n+1)(n-2)(n+2):5
Sn(n—=1)(n+2):5
2000.n : 5
2015:5
Nén 4 chia 5 du 2, ma khong c6 s6 chinh phuong nio chia 5du 2.
Vay n° +1999n + 2017(n € N) khong 1a s6 chinh phuong.

Bai 3: Ching minh ring tong bdn sé ty nhién lién tiép khong 1a sb chinh phuong.
(Trich d@é thi HSG 16p 6 THCS Nguyén Huy Twdng nam hoc 2004-2005)

Loi giai

Goi bdn sb tur nhién lién tiép 13 a,a+1,a+2,a +3(a € N¥)

Taxét S=a+(a+)+(a+2)+(a+3)=4a+6

Vi 4a:2 va 6:2 nén S:2

Mit khac 4a:4 va 6 khong chia hét cho 4 nén S khong chia hét cho 4.

Vay S chia hét cho 2 nhung khong chia hét cho 4 nén S khéng 1a s6 chinh phuong.

Bai 4: Cho B=123+23.4+345+..+n(n-1)(n—2) v6i neN*. Chimg minh ring B khong la sb
chinh phuong.
(Trich dé thi HSG Bdc Ninh 2018-2019)
Loi giai
Ta co
4B=12.34+234.(5-1)+3.4.5(6-2)+...+ n(n—1)(n-2).[(n+3)~(n-1)]
4B=n(n+1)(n+2)(n+3)=n*+6n’+11n> +6n

Taco: n' +60° +11n° +6n<n* +6n° +11n> +6n+1=(n’ +3n+1)
n*+6nm’ +11n° +6n>n'* +6n’ +9n° :(n2 +3n)2

Suy ra (n2 +3n)2 <n*+6n’ +11n* +6n< (n2 +3n+1)2

Vay B khong 1a sb chinh phuong.

Bai 5: Chung to tong sau khong 1a s6 chinh phuong S = abc +bca + cab khong 1a s6 chinh phuong.
(Trich dé thi Olympic I6p 6 THCS Cau Gidy ndm hoc 2011-2012)
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Loi giai
Ta cé: S =abc+bca+cab=111a+111h+111c
=111(a+b+c)=3.37.(a+b+c)

Pé S 1a sé chinh phuong thi a+b+c¢=3.37.k*(k e N)

Didunay vo livi a+b+c¢<27<37

Vay S khong 1a sb chinh phuong.

Biai6: Cho M =5+5"+5 +...+5%

a) Chung minh M chia hét cho 6.

b) Ching minh M khéng 1a s6 chinh phuong.
(Trich dé thi HSG l6p 6 Ba Phuc 2010-2011)
Loi giai

a)Taco: M =5+5"+5 +..+5%
M=5+5+5+...+5%
M=(5+5)+(5+5")+..+(57 +5)

M =5.(1+5)+5.(1+5)+..+5".(1+5)
M=6(5+5"+..+5")

=M:6

b) Ta co:

5:5

535

55

03
S>M=5+5+5+..+5":5
Mat khac:

5khoéng chia hét cho 25
5%125

5:25

58125

=M =5+5"+5"+..+ 5% khong chia hét cho 25.
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Tacd M:5 nhung M khong chia hét cho 5° nén M khong la s chinh phuong.

Bai 7: Cho E = 125.(1 +6+6" +..+ 62 ) Chtng minh E +25 1a mdt s6 chinh phuong.
(Trich dé thi Olympic 16p 6 Nghia D6 2010-2011)

Loi gidi

Tacé: a’+a' +a’ +..+a" =
Nén

62021 B 62022 _1

5
+25=25.(6" 1)+25=25.6"2 =5%(6""") =(5.6"")’

1+6+6>+...+

2022
:>E+25:125.6 !

Nén E +25 14 s6 chinh phuong.

Bai 8: Cho A=10""+10"""+10""" +10*" +8
a) Chimng minh A4 chia hét cho 24.
b) Ching minh 4 khong 1a s6 chinh phuong.
(Trich d& thi HSG 16p 6 huyén Anh Son 2011-2012)
Loi giai
a) Ta co:
A — 102012 + 102011 + 102010 + 102009 + 8
A=10"(10"" +10™" +10™7 +10 ) +8
A=8.125.(10" +10™" +10™7 +10™) +8

A=8[125.(10™ +10™" +10™7 +10™)+1]

= A:8

Ta lai 6 10*'2,10%",10%'°,10™” ¢6 tong cac chit s6 bang 1 nén khi chia10?',10*"",10*'°,10* cho 3
déudu 1.

Taco 8 chia 3 du 2.

Vay Achia 3 ¢6 s6 du 1a du ctia phép chia (1+1+1+1+2)

Hay du ctia phép chia 6 chia cho 3 (c6 sb du bang 0)

= A4:3

Vi 8 va 3 13 hai s6 nguyén t6 nguyén cung nhau, 4:3, 48 nén A4:24
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b) Ta co 10*%,10°°",10°""°,10*" ¢o chir sb tan cung 1a 0 nén:

A=10""+10""" +10*"" +10*” +8 ¢6 chit s6 tan cung 14 8

Vay A khong 1a sb chinh phuong vi s6 chinh phuong c6 tn cung 1a 1; 4; 5; 6; 9

Bai 9: Tim s6 chinh phuong co bon chit s6, duoc viét boi cac chir sb: 3; 6; 6; 8

(Trich dé thi HSG 16p 6 THCS Son Pong 2011-2012)

Loi giai

Goi s6 chinh phuong phai tim 14 7’

- Vi s6 chinh phuwong khéng c6 chit s6 tan cung 14 3; 8 do d6 phai co tan cung 13 6.

- S6 ¢6 tan cung bang 86 thi chia hét cho 2 nhung khong chia hét cho 4 nén khong 13 s6 chinh phuong.
= n’ co tan cung la 36.

Vay sb chinh phuong d6 1a 8836 (véi 8836 =947).

Bai 10: Tim so tu nhién c6 hai chit sb, biét rz“lng néu nhan no véi 135thi ta duoc mot s chinh phuong?
(Trich dé thi HSG 16p 6 THCS Son Déng 2013-2014)

Loi gidi

Goisdphaitimla n (neN,10<n<99)

Tacé: 135n=a" (aeN) hay =3 5n=a’

Vi s6 chinh phuong chi c6 céc thira sé nguyén t6 v6i mii chdn nén = n=3.5k* (k eN)

) Véi k=1=n=3.5.1"=15

+)Voi k=2=n=3.5.2"=60

+) Véi k>3 = n>3.5.3* >135 (loai vi n c6 nhiéu hon hai chit s6)

Vay s6 can tim 1a 15; 60 .

Bai 11: Chotong S=1+3+5+...4+2009+2011. Ching to S 1a mot s6 chinh phuong.
(Trich d&& HSG toan 6 THCS Hong Ha nim 2013 —2014)
Loi giai

Tacé: S=143+5+..+2009+2011 =(20121+1j(20121_1+1j=(20121+1j(20121+1J:10062

Vay S 1a mot sb chinh phuong.

Bai12: Chotong M =1+3+5+..+(2n—1) (véi neN,n=0)
Chimng t6 M 1a mét s6 chinh phuong.
(Trich dé thi HSG huyén Lwong Tai nam hoc 2015 — 2016)
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Loi giai

2n—-1-1

Xét day sb trong tong M , tir 1 d&én 2n—1cod +1 =n (s6 sb hang).

M =14345+..4+(2n-1) :@mf

Vi M =n" nén M 1a mot s6 chinh phuong.

Bai 13: Chting minh rﬁng: véi moi sb tu nhién khac 0 va co sb luong cac udce ty nhién 1a mot s6 1¢é thi s6
tu nhién do 1a s6 chinh phuong.

(Trich dé thi HSG [I6p 6 huyén Vii Thu, nam hoc 2018 — 2019)

Loi giai

Goi s6 ty nhién d6 1a P (P = 0)

Néu P=1=1>=1 = P la s6 chinh phuong.

Néu P>1.Phan tich P ra thira sd nguyén té ta c6: P=a*b"...c” (véi a,b,c 1a cac sb nguyén td).
Khi d6 sb luong cac wéc caa P 1a (x+1)(y+1)..(z+1).

Theo dé ta co: (x+1)(y+1)..(z+1) 1asd 1é

= (x+1); (y+1); ...;(z+1) d&1a cacsd 1é

=X, Y, Z déu 12 céc s6 chin

bat x=2m; y=2n; z=2t

Xy z _ _2m 32n 2t m pn t2
Ta dugc P=a"b’..c:=a"b™"..c” =(a"b"..c

Vay P 1a sb chinh phuong.

Bai 14: Tim n dé n” +2006 1a mot sd chinh phuong.

(Trich deé thi HSG lop 6 truong THCS Son Tay, nam hoc 2015 — 2016)

Loi giai

Gia st n* +2006 1a s6 chinh phuong

Dit a’ =n” +2006 (aeZ)

=a’—n’=2006

= (a—n)(a+n)=2006 (*)

+) Néu a,n khac tinh chn 1¢ thi vé trai caa (*) 1a sb 1¢ nén khong théa man (*)

+)Néu a,n cing tinh chin 1é

{a—n§2
= .
a+n:2

= (a-n)(a+n): 4
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Ma vé phai cua (*) 1a 2006 khong chia hét cho 4
= (*) vo ly

Vay khong ton tai n dé n* +2006 1a mot sb chinh phuong.

Bai 15: Tim s6 chinh phuong c6 4 chit s6 biét rang sb gdm 2 s6 ddu 16n hon sb gdbm 2 sé sau 1 don vi.
(Trich dé thi HSG lop 6 truong THCS Lién Hoa nam hoc 2008 — 2009)

Loi giai

Goi s6 tu nhién c6 4 chit s6 can tim 1a abed

Theo dé bai ta co:

abed =k* k€N ,32<k <100

ab—cd =1

Ta c6: abed =100ab+cd =100(cd +1)+cd =101cd +100

= 10lcd =k ~100 = (k-10)(k+10) = k+10:101 hodc k —10:101
Ma 32 <k <100 = (k—10;101)=1 nén k+10:101
Ma 32 <k <100

Vay s can tim 1a abed =91* = 8281.
@3 HET
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CHUYEN DE SO CHINH PHUONG

CHU PE 2: DUNG CAC TiNH CHAT CHIA HET VA SO DU PE CHUNG MINH
MOT SO KHONG PHAI LA SO CHINH PHUONG

PHAN I. TOM TAT LY THUYET

S6 chinh phuong chia hét cho 2 thi chia hét cho 4.

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

S6 chinh phwong chia hét cho 3 thi chia hét cho 25

S6 chinh phuong chia hét cho 8 thi chia hét cho 16.

Téng quat: SO chinh phuwong chia hét cho p>™*' thi chia hét cho p*** ( p lasd nguyéntd, ne N
)

* Phwong phap chirng minh mét s6 khong la s6 nguyén t6 bang quan hé chia hét:

v & » b=

Tacd: A:pva p lasd nguyén td ma A p* = A khong phai la sé chinh phuong.
* P¢ chirng minh N khéong phii mdt s6 chinh phwong ta c6 thé:
e Ching minh N ¢ tan cung 2;3;7;8 hoac N tan cung la 2k +1 chir s6 0.
e Chimg minh N chira s6 nguyén t véi s6 mil 1é.
e Xétsd du khi N chia cho 3 hoac 4 hoac 5 hoac 8,... Chfmg han N chia 3 du 2 hoac chia 4 du

2; hodc chia J du 3 thi NV khong 14 sé chinh phuong.
e Chung minh N nim giita hai s§ chinh phwong lién tiép.

PHAN II. CAC BAI TAP

Cac dang bai chitng minh mét s6 khong phai 1a s6 chinh phwong

DANG 1: A4 chia hét cho s6 nguyén t6 p nhung A khéng chia hét p

Bai 1: Ching minh rang néu mot sb c6 tong cac chir s6 1a 2004 thi s6 d6 khong 14 s6 chinh phuong?
Loi giai

S6 ¢o tong cac chir s6 1a 2004 thi s6 d6 chia hét cho 3 nhung khong chia hét cho 9, do d6 s6 ¢6 tong cac
chit so 1a 2004 khong thé 1a sO chinh phuong.

Bai 2: Tong cac chit s6 ciia mot sb chinh phuong co thé 1a 1983 khong?

Loi giai

Téng céc chit s6 ciia mot s6 1a 1983 thi s d6 chia hét cho 3 nhung khong chia hét cho 9, nén khong ton
tai sO chinh phuong c6 tong céac chir s6 1a 1983.

Bai 3: Cho céc sb tu nhién: 1,2,3,4,5,6. Lap duoc tat ca cac sb tu nhién co 6 chir s6 bao gém tat ca cac

chit so trén. Trong cac so da 1ap cd so nao 1a so chinh phuong khong?
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Loi giai
Téng cac chit s6 ctia cac s6 1a 21 chia hét cho 3 nhung khong chia hét cho 9.

Bai 4: Cho m6t s6 tw nhién gdm 21 chit s 4. C6 cach nao viét thém cac chir sb 0 vao vi tri tiy y dé sb
moi tao thanh 1a mot s chinh phwong hay khong?

Loi giai
S(N)=21.4=84:3 nhung khong chia hét cho 9 .

Bai 5: Ching minh rang s6 1234567890 khong phai 1a s6 chinh phuong.

Loi giai

Céch 1: Ta thdy s6 1234567890 chia hét cho 5 (vi chit s6 tan cung 1a 0) nhung khong chia hét cho 25
(vi hai chir s0 tan cung l1a 90).

Do dé: s6 1234567890 khong 1a s6 chinh phuong.

Cach 2: Ta thiy sb 1234567890 chia hét cho 2 (vi chit s tan cing 1a 0) nhung khong chia hét cho 4 (vi
hai chir sb tan cung 1 90).

Do d6: s6 1234567890 khong 1a s6 chinh phuong.

Cach 3: S6 1234567890 tan cung c6 1é chit s6 0.

Bai 6: Céc tong sau c6 phai 1a s6 chinh phuong khong?

a) 10" +5 b) 10" +10% +1

Loi giai

a, Ta co: 10"° +5 chia hét cho 5 nhung khong chia hét cho 25 nén khéng 1a sé chinh phuong.

b, Taco: 10™ +10° +1 ¢b téng cac chir s6 1a 3 nén chia hét cho 3 ma khong chia hét cho 9 nén khong
1a sb chinh phuong.

Bai 7: Cho S=3+3%+3%+...+3%" . Chirng minh S khong phai 12 s chinh phuong.

Loi giai

Tacd: S=3+3"+3"+...+3"

Véi moi s6 tu nhién n>2 thi 319

Suy ra: 3 +3° +...+3" 9

Do d6: 3+3°+3" +....+3 chia 9 du 3

Hay S#9

Mat khac S:3

Vay S khong 14 s6 chinh phuong.

Bai 8: Chirng minh tong ctia bon sb tu nhién lién tiép khong 14 sé chinh phuong.

Loi giai
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Goi bdn sb tu nhién 1én tiép 1an luot 1a a;a+1;a+2;a+3(aeN)
Khi d6 ta xét: S=a+a+1+a+2+a+3

=4a+6

4a:2 )
Taco: . =85:2 (1)
6:2
4a:4
) =514 (2)
614
Tir (1) va (2) = S khéng 13 sb chinh phuong
Vay téng cua bdn sb tu nhién lién tiép khong la b chinh phuong.

Bai 9: Viét lién tiép cac s6 ty nhién tir 1 dén 101 thanh mot sé 4. Chimg minh 4 khong 14 s chinh
phuong.

Loi giai
Ta cd: 4=1234...100101
Ta c6 tong céc chit s0 ciia A 1a: 1+2+3+4+...4+100+101 =(1+101).101:2 =5151
Ta thdy: 5151:3= 433
515119= 419
Do d6 A4 khong 1a s6 chinh phuong.
Bai 10: S6 A=11+11%+11° ¢6 phai la sé chinh phuong khong?
Loi giai:
Taco: A=11+11+171°
Suy ra: A11=(11.11)+(11°.11)+(11°.11) =11 +11 +11*
A= A=(1P+10 +11")=(11+117 +17)
A=(17 =17 )+ (11 =11 ) +(11* -11)
=0+0+114-11
=11*-11

A:11

Ta thay: ,
T A= (1 1)+ 1100

} = A khong 1a sb chinh phuong

Bai 11: Viét lién tiép tir 1 dén 12 duoc s6 H =1234...1112.S6 H co thé c6 81 udc duoc khong?
Loi giai
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Gia st sd6 H c6 81 udc.

Vi s6 luong cac ude ciia H 1a 81 (1a s6 1¢) nén H 14 s6 chinh phuong (1)

mat khac, tong cua cac chit sé ciia H 1a: 1+2+3+...49+(1+0)+(1+D+(1+2)=51.Vi 51:3; 51/9;
nén H chia hét cho 3 nhung khong chia hét cho 9, do d6 H khong 1a sb chinh phuong

mau thun véi (1) .

Vay H khong thé c6 81 udc.

Bai 12: M6t s6 ty nhién gdm mot chit s6 0 va séu chit s6 6 c6 thé 1a mot s6 chinh phuong khong?
Loi giai

Goi A4 1a s6 gdom mot chit s6 0 va sau chir s6 6.

-Néu A c6 chir s6 tan ciing 1a 0 thi 4 c6 hai chit s6 tan cing 1a 60 .

= A chia hét cho 5 nhung 4 khéng chia hét cho 25 (vi 60/25)

= A khong 14 s6 chinh phuong.

-Néu A4 c6 chirsd tan cung 1a 6 = A ¢6 hai chit sd tan cung 1a 06 hodc 66

= A chia hét cho 2 nhung khong chia hét cho 4.

= A khong 14 s6 chinh phuong.

Vay A khong phai 12 sb chinh phuong.

DANG 2: Chitra thira sé nguyén t6 véi s6 mii 16
Bai 1: Chirng minh rang 2001**"' khong 1a s6 chinh phuong.

Loi giai

Ta co: 2001°"" =(3.23.29)™" =3°"".232".29*"! chira thira s6 nguyén 0 ¢ s6 mil 1¢

)2001

Do d6: 2001*™" khong 1a sb chinh phuong

Bai 2: Ching minh rang s A =29" +58 +87* khong la s6 chinh phuong.
Loi giai

A=297(14+ 27297 + 329"

29 29
129

Ta co A4:29” nhung 4 khong chia hét cho 29 ma 29 Ia s nguyén té tir 46 suy ra A4 khong 1a sb
chinh phuong.

DANG 3: A=pNvaN / p (p:nguyén td) A khong la so chinh phwong

Bai 1: Ching minh rang A = ababa khéng 1a s6 chinh phuong.
Loi gidi

Ta c6: n*> = abab = ab.101
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abab =101.ab . o

- - = ab:101(Vo ly)

abab:101=> abab:101*

Do d6 A =ababa khong 1a sé chinh phuong.

Bai 2: Ching minh rang abcabe khong 13 s6 chinh phuong.

Loi giai

Ta ¢6: n* = abcabc = abc.1001 = abc.11.91

Vi abc/11 ddng thoi abe/91 ma 11,91 1a sb nguyén td.

Do d6 abcabc khong 1a sé chinh phuong.

Bai 3: Chimg minh rang ababab khong 14 s6 chinh phuong.
Loi giai

Ta c6: n® = ababab = ab.10101 = ab.3.7.13.37

Vi 3,7,13,37 1a s6 nguyén t6 nén => ab:10101 (V4 Iy).

Do d6 ababab khong 1a sé chinh phuong.

DANG 4: Chirng minh A4 chia 3dw 2, chia 4 dw 2; 3; chia 5 duw 2, 3; chia 8 dw 2;3; 5; 6
Bai 1:

a. Chimg minh rang v6i Vn e N thi 2n° +2n+3 khong 14 s6 chinh phuong

b. Ching minh ring v6i Vn e N thi 3" +1002 khong 1a s6 chinh phuong

Loi giai

a. 2n° +2n+3=2n(n+1)+3= chia 4 du 3 nén khong 13 s4 chinh phuong
H,_/

4
b. - n=0-3"+1002=1003 = khong 1 s6 chinh phuong

- n=1—3"+1002=1005:3, /9 = khong 1a s6 chinh phuong

- n>2—3"+1002:3, /9 = khong 1a s chinh phuong

Bai 2: Chirng minh rang mét s c6 tong cac chir sb ciia né 1a 2006 khong phai 1a mot s6 chinh phuong
Loi giai

S6 chinh phwong khi chia cho 3 chi ¢6 thé du 0 hoic 1.

S trén c6 téng cac chir s6 1a 2006 nén chia 3 du 2, viy khong phai 13 s6 chinh phwong.

Bai 3: Mot s6 tu nhién c6 téng cac chit sb bang 2018 thi c6 thé 13 s6 chinh phuong duoc khong? Tai sao?

Loi giai
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Goi s6 tu nhién c6 tong cac chir s6 bang 2018 1a 7.
Taco: 2018=3m+2 meN nén s6 tu nhién n chia 3 du 2, do d6 sé n c6 dang 3k+2 voi k 1a sb tu

nhién. Mit khac sb chinh phuong khong c6 dang 3k +2 suy ra s tu nhién n khong 13 sé chinh phuong.
Bai 4: Ching minh ring 4=2012*"+2013*" +2014*" +2015*" khong phai 1a s6 chinh phuong véi moi
s6 nguyén duong 7.
Loi giai
Ta c6: 2012* =0(mod2); 2013* =1(mod2); VneN"
2014 =0(mod2); 2015* =1(mod?2)
Do d6: A=2=0(mod?2).
Ta lai c6: 2012=0(mod 4) = 2012*" = 0(mod 4)
2014=2(mod4) = 2014 =2? =0(mod 4) = (2014°)*" = (2014°)*" = 0(mod 4)
Do 2013=1(mod4) = 2013*" =1(mod 4)
Do 2015=-1(mod4) = 2015" = (-1)*" =1(mod 4)
Do d6 A=2(mod4) nghiala A chiacho 4 du 2.
Tacod A:2;472%2 1a sb nguyén t6. Vay 4 khong 1a s6 chinh phuong.
Bai 5: Cho N=1.3.5.7...2015. Chting minh rang N —1; N +3 khong la s6 chinh phuong.
Loi giai
+) Tacod: N:3
Suy ra: N—1 chiacho 3 du 2
Do d6: N —1 khong 1a s6 chinh phuong.
+)Tacd: N:3 va N:9
Suy ra: N+3:3 nhung N+3/9
Do d6: N +3 khong 1a sé chinh phuong.
Bai 6: Goi N=2.3.5...p latichcua n sO nguyén td dau tién (n >1) . Chting minh rang cacs6 N-1; N
: N +1 khong 13 s6 chinh phuong.
Loi giai
+) Ta thiy: N:2 nhung N 74
= N khong la sb chinh phuong.

+) Gia st N+1=a’ hay N=a’-1=(a—1)(a+1)
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Taco: N+11ésuyra a lénén N=(a—1)(a+1):4 (mu thuin)
Do d6 diéu gia sir 12 sai.

Vay N +1 khong 1a s6 chinh phuong.

+) Ta co: N:3

= N-1=2(mod3)

Vay N —1 khong 1a s6 chinh phuong.

Bai 7: Gia st N=1.3.5.7...2007.2011. Chémg minh rang trong ba s tu nhién lién tiép 2N —1; 2N ;
2N +1 khong c6 sb nao 1a s6 chinh phuong.

Loi giai
+) Taco: 2N—-1=2.1.3.5.7...2011-1
Ta thiy: 2N:3=2N-1=3k+2(keN)
Do d6: 2N —1 khong 14 s6 chinh phuong.
+)Tacéd: 2N=2.1.3.5.7...2011 = 2N chan
Do d@6: N 16 = N2 va 2N:2 nhung 2N /4
Tathdy 2N chinnén 2N khong chia cho 4 du 1 hodc du 3
Vay 2N khong 1a s6 chinh phuong
+) Taco: 2N+1=2.1.3.5.7...2011+1
Tathdy 2N +1 lénén 2N +174
2N !4nén 2N +1 khong chia cho 4 du 1
Do d6: 2N +1 khong 1a sb chinh phuong.
Bai 8: Ching minh s6 4=23°+23" +23%" khong 1a s6 chinh phuong.
Loi giai
Ta c6: 23 chia 3 du 2 nén 23’ chia 3 du 2
23" chia 3 du 1
23*” chia 3 du 2
Suy ra: 4=23"+23"+23"" chia 3 du 2
Vay A khong 1a s6 chinh phuong.

Bai 9: Chimg minh C=4*+44* +444** 1+ 4444** 115 khong 1a s6 chinh phwong.
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Loi giai
Ta co: 4 chia hét cho 4 nén 4* chia hét cho 4

44 chia hét cho 4 nén 44* chia hét cho 4

444 chia hét cho 4 nén 444** chia hét cho 4

4444 chia hét cho 4 nén 4444** chia hét cho 4
Suy ra: 4* +44* +444** + 4444** chia hét cho 4
Ma: 15 chia 4 du 3
Do d6: C=4"+44" 1+ 444" + 4444** 115 chia 4 du 3
Vay C khong 1a s6 chinh phuong.
Bai 10: Chimg minh D=2004* +2004° +2004° + 23 khong la s chinh phuong.
Loi giai
Ta thay: 2004:3

= 2004*:3

Tuong tu 2004°:3, 2004°:3
Ma 23 chia 3 du 2 nén D =3k+2 (keN)
Ma ta biét s6 chinh phuong khong c6 dang 3k + 2
Do d6 D khong 14 sé chinh phuong.
Bai 11: Chimg minh rang tong binh phuong cia hai sé 1é bat ki khong phai 1a mot s6 chinh phuong.
Loi giai
Goi a va b 1asd Ié.
Giasu: a=2m+1,b=2n+1 vé1 m,neN
Taco: a’ +b’ =(2m+1)2 +(2n+l)2 =4(m2 +m+n’ +n)+2 =4k +2 véi keN
Khong c6 s6 chinh phuong nao cé dang 4k +2 vi vay a” +b* khong phai 1a mot s6 chinh phuong.
Bai 12: Chung minh rang tong cac s6 tu nhién lién tiép tir 1 dén 2005 khong phai 14 sé chinh phuong.
Loi giai
Taco: S=1+2+3+4+...+2005

=(2005+1).2005:2

=1003.2005 =1.3=3(mod 4)
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= S co dang 4k+3(keN)

Do d6 S khong 1a s6 chinh phuong.

Bai 13: Cho 4 1a téng cac binh phuong cta 111 s6 tu nhién lién tiép ndo d6. Chimg minh ring 4 khong
phai 13 s6 chinh phuong.

Loi giai

Xét tong cac binh phuong ciia 3 s6 ty nhién lién tiép:

(a—l)2 +a’ +(a+l)2 =34’ +252(m0d3)‘v’aeN

Chia A4 thanh 37 nhém, mdi nhom 1a tong cac binh phuong cta 3 sb tu nhién lién tiép
= AE37.251.2E2(m0d3)

Do d6 A4 khéng 13 sb chinh phuong.

Bai 14: Cho A 1a tong cac binh phuwong ctia 108 sb ty nhién lién tiép nao d6. Chimg minh ring 4 khong

1a sb chinh phuong.
Loi giai
Xét tong cac binh phuwong ciia 4 s6 tu nhién lién tiép:
a’+(a+1) +(a+2) +(a+3) =4a* +12a+14=2(mod 4); VaeN
Chia 4 thanh 27 nhom, mdi nhém goém 4 s ty nhién lién tiép.
Suy ra: A=27.2=54=2(mod 4)
Do d6 A khong 1a sé chinh phuong.
Bai 15: Chung minh 3" +63 khong phai 1a sé chinh phuong véi neN;n=0;4
Loi giai:
Xét n 1¢. bat n=2k+1;(keN)
Ta c6: 3% =(~1)""" (mod 4)=—1(mod 4)
63=3(mod4)
=3%*"1+63=2(mod4)
= 3%+ 63 khong la s6 chinh phuong
Xét n chan. bat n=2k;(k¢0)
Vi yi3 néntadat y=3(reN)
Khi d6, ta co: 37 +63=9¢>

32 7=

= -(3) =7

TAI LIEU NHOM CAC DY AN GIAO DUC Trang 9



CHUYEN BE SO CHINH PHUONG

:>(t—3k_')(t+3k+])=7

t—3"1=1
=

1+31=7
—2.3=¢
=31=3
=k=2

= n=4 (trai voi gia thiét dé bai)

Vay: 3" +63 khong phai 1a s6 chinh phuong véi n=0;4

Bai 16: Chimg minh n” +34n+5 khong 1a sb chinh phuong.

Loi giai:

Bo dé: x’=i(mod7);ie{0;1;2;4}

Theo dinh i Fermat, ta c6: n’ =n(mod7)

=n’ +34n+5535n+5(m0d7)

=n’ +34n+5=6(mod7)

Giasu n’ +34n+5=x",xeN

Suy ra: x*=5(mod7) (v ly)

Do d6: n” +34n+5 khong 1a sé chinh phuong.

Bai 17: Chung minh ring v&i moi s6 keN thisé 4=1+9* +77%* +1977** khong la sé chinh phuong.
Loi giai:

Bét ki s6 chinh phuwong nao ciing c6 dang 3¢ hodc 3¢+1, voi teN
Taco: A=1+9* +77* +1977** c6 dang 3/+2;/eN

Do d6 A khong 1a sé chinh phuong.

DANG 5: Chirng minh 4 c¢6 chit s6 tan cung la 2;3;7 hoic 8
Bai 1: Ching minh rang cac tong sau c6 phai 1a s6 chinh phuong khong?
a) A=11+117+11° b) B=10"+8

Loi giai:
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b) Téng A co chit s tan cung 1a 3 nén khong 1a s chinh phuong

¢) Ta co: 10" ¢6 chir s6 tan cung 14 0.

Nén 10" +8 ¢6 chir s6 tan cung 1a 8

Vay B khéng 1a s6 chinh phuong.

Bai2: Cho 4=10""7+10"" +10*"° +10*” + 8. Chirng minh ring 4 khong phai la s6 chinh phuong.

Loi giai:

Ta c6 cac s6 1022 10™"; 10*'°; 10 déu c6 chir s6 tin cung 13 0.

Nén 4=10""7 +10%" +10™"° +10™” +8 ¢6 chir s6 tan cing 12 8.

Vay A khong 1a s6 chinh phuong vi s6 chinh phuong 13 nhitng s ¢6 tin cung 1a 0;1;4:5;6;9 .

Bai 3: Ching minh rang tong cac binh phuong ctia nam sd ty nhién lién tiép khong thé 1a mot s6 chinh
phuong.

Loi gidi

Goi 5 sb tu nhién lién tiép la: n—2,n—Ln,n+1,n+2 trongdd6 neN va n>2

Xét tong binh phuong: 4 = (n —2)2 + (n —1)2 +n’+ (n + 1)2 +(n + 2)2 = S(n2 + 2) .

Vi n* khong thé c6 tan cung 1 3 hodc 8, nén n° +2 khéng thé c6 tan cing 1a 5 hodc 0,
= n” +2 khong thé chia hét cho 5

= 5(n* +2) khong thé chia hét cho 25

Vay A khoéng 1a s6 chinh phuong

DANG 6: Chimg minh A kep giita hai s6 chinh phwong lién tiép n” < A< (n+ 1)2

Bai tap: Ching minh rang s6 4014025 khong 1a sé chinh phuong.
Nhan xét:

S6 nay c6 hai chir s6 tan cling 12 25 nén chia cho 3 du 1 va chia cho 4 ciing du 1, nén khong thé 4p dung

bang cach trén.
Loi giai:
Cach I:

Ta thdy: 2003% = 401209 ; 2004 = 4016016.Nén 2003* < 4014025 < 2004° . Chimg to s6 4014025
khong phai 14 s6 chinh phuong.

Cach 2:
Ta co: 4014025=25.160561

Mudn 4014025 1a s6 chinh phuong thi 160561 phai 1a sé chinh phuong

Ta lai c6: 400° =160000
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401° =160801
Ma: 160000<160561<160801

= 160561 khong 1a sé chinh phuong.
Do d6 s6 4014025 khong 1a s6 chinh phuong

PHAN III. CAC BAI TAP TU LUYEN:
Bai 1: Ching minh rang v6i moi sé6 meN thi sb A=1+9"+80*" +1980*" khong la sb chinh phuong.
Loi giai
Bét ki s6 chinh phwong nao ciing c6 dang 4n hoic 4n+1, neN.
Taco: A=1+9>"+80°" +1980°" c6d dang 4g+2, geN
Suy ra: A khong 1 s6 chinh phuong.
Bai 2: Chimg minh rang binh phuong ciia hai s6 1é bat ki khong phai 1a s chinh phuong.
Loi giai
Goi haisd 16 batkila a va b.
Vi avablénén a=2k+1; b=2m+1; k;meN
Suy ra: a’ +b’ :(2k+1)2 +(2m+1)2
=4k’ + 4k +1+4m” +4m+1
:4(k2 +k+m’ +m)+2
=41+2;(teN)
Do d6: a® +b* khong 1a sé chinh phuong.
Bai 3: Chimg minh rdng A=n’+1999n+2017;(neN) khong 1a s6 chinh phuong.
Loi giai
Ta c6: A=n’ +1999n+2017=n"—n+2000n+2015+2
Ta thdy: A chia cho 5 du 2
Do d6: A khong 1a s6 chinh phuong.
Bai 4: Chimg minh rang n° —n+2;(neN) khong la s6 chinh phuong.
Loi giai

Tacod: n’ —n+2:n(n—1)(n+l)+2
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Vi: n(n—l)(n+l)50(m0d3)

=n(n—-1)(n+1)+2=2(mod3)

Ma mét sb chinh phuong chia 3 du 0 hoic 1

Do d6: n® —n+2 khong 1a s6 chinh phuong.

Bai 5: Ching minh rang A=19x° +5n° +1890x° —19x° —5n+1993;(neN) khong 1a s6 chinh phuong.

Loi giai

Ta c6: A=19n° +5n° +1890n° —19n° —5n+1993

=20n° +51° +1890n° —20n> —5n+1990—n° +n* +3
=5(4n° +n° +378n’ —4n’ —n+398 )—n"+n’ +3

Ta c6 s6 chinh phuong chia 5 ¢6 thé du 0;1 hodc 4

neN nén co6 5 truong hop xay ra

* THI: Néu n:5 thi n°:5; n*:5 ma 3 chia 5 du 3

=-n°+n”+3 chia 5 du 3

= Achia 5 du 3

= A khong 1a s6 chinh phuong

* TH2: Néu n chia 5 du 1 thi »°® chia 5 du 1, »n® chia 5 du 1 ma 3 chia 5 du 3

=-n"+n*+3 chia 5 du (-1+1+3)=3

= Achia 5 du 3

= A khong 1a s6 chinh phuong

* TH3: Néu n chia 5 du 2 thi n° chia 5 du 2°; 2°=64 chia 5 du 4 =n° chia 5 du 4,
n® chia 5 du 2°=4

=-—n®+n*+3 chia 5 du (—4+4+3)=3

= Achia 5 du 3

= A khong 14 s6 chinh phuong

* TH4: Néu n chia 5 du 3 thi n° chia 5 du 3°; 3°=729 chia 5 du 4 =»° chia 5 du 4,

n® chia 5 du 3*; 3°=9 chia 5 du 4 =»” chia 5 du 4

=-n+n*+3 chia 5 du (—4+4+3)=3
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= Achia 5 du 3

= A khong 14 s6 chinh phuong

* TH5: Néu n chia 5 du 4 thi n° chia 5 du 4°; 4°=4096 chia 5 du 1 =»° chia 5 du 1,
n® chia 5 du 4°; 4°=16 chia 5 du 1 =»* chia 5 du 1

=-n’+n*+3 chia 5 du (-1+1+3)=3

= Achia 5 du 3

= A khong 1a s6 chinh phuong

Vay A khong 1a s6 chinh phuwong v6i moi neN.

Bai 6: Cho pla tich cia 2016 s nguyén to dau tién. Ching minh rang p—1 va p+1 khong la sb
nguyén t6. (Pé HSG Hwong Son nim hoc 2015 - 2016)

Loi giai:
Vi p latich ciia n s6 nguyén to du tién nén p chia hét cho 2 va khong chia hét cho 4
Ta chitng minh p+1 1a s6 chinh phuong
Gia sit p+1 13 s chinh phuong.
Dit p+1=m>. Vi p chinnén p+1 1&
=>mlé= m1é
Diat m=2k+1. Tacod: m* =4k> +4k+1
= p+1=4k> +4k+1
= p=4k’ +4k=4k(k+1) chia hét cho 4
Ta chimg minh p—1 13 sb chinh phuong
Tacod: p=2.3.5... chiahétcho 3
=>p-1=3k+2
Vi khong c6 s6 chinh phuong nio c6 dang 3k +2 nén p—1 khong phai sé chinh phuong
Vay néu p la tich ciia 2016 s6 nguyén tb du tién thi p—1 va p+1 khong phai sé chinh phuong.

Bai 7: Cho B=abc+bca+cab . Ching minh B khong 1a sé chinh phuong. (P& HSG Vinh Tudng nim
hoc 2019 - 2020)

Loi giai:
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Ta c6: B=abc+bca+cab
=100a+10b+c+100b+10c+a+100c+10a+b

=(100a+10a+a)+(100b+10b+b)+(100c+10c+c)

=aaa+bbb+ccc

=111.(a+b+c)
=3.37.(a+b+c)

1<a<9
Ta thiy: 1<b<9 | =3<a+b+c<27
1<¢<9

Suyra: a+b+ci37

Ma: (3;37)=1:>3.(a+b+c)137

Do d6: 3.37.(a+b+c)i37°

Hay: B/37°

Vay B khong 1a sé chinh phuong.

Bai 8: Cho biéu thic M =5+5>+5" +....+5* . Ching minh M khong phai 13 s6 chinh phuong.
(D& HSG Quynh Luu niim hoc 2018 - 2019)

Loi giai

Tathdy: M =5+5"+5+...+5"5

Mit khac: 5% +5° +....+5% 157 (vi tAt ca cac s6 déu chia hét cho 5%)
= M=5+5+5+...+5" 15" (do 515°%)

Do @6 M chia hét cho 5 nhung khong chia hét cho 5°

Vay M khong la s6 chinh phuong.
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CHUYEN PE SO CHINH PHUONG
CHU PE 3: PHUONG PHAP PHAN CHUNG GIAI BAI TOAN SO CHiNH PHUONG
PHAN I. TOM TAT LY THUYET
1. PINH NGHIiA
S6 chinh phuong 13 s6 ty nhién viét dugc dudi dang binh phuong ding ciia mot s6 nguyén.
Vidu: 4=2%;16=4".
2. SO CHINH PHUONG CHAN, SO CHiNH PHUONG LE

Mot s6 chinh phuong dugc goi 1a sb chinh phuong chin néu n6 1a binh phuong ciia mot sb
chén, 13 s6 chinh phuong 1¢ néu no 1a binh phuwong cta mot sb 1&. (N6i mot cach khac, binh
phuong cua mot s6 chin 12 mot sd chén, binh phuong cua mot s6 1& 1a mot sb 1¢).

3. CAC TINH CHAT CHUNG CUA SO CHINH PHUONG

a) S6 chinh phuong chi c6 thé c6 chit sb tan cing 13 0, 1, 4, 5, 6, 9 khong thé c6 chir s tan cing
la2,3,7,8.
Nhu vay dé chimg minh mot s6 khong phai sé chinh phuong ta chi ra s d6 ¢6 hang don vi 1a
2; 3; 7 hoac 8.

b) Khi phan tich ra thira sé nguyén td, sé chinh phuong chi chira cac TSNT véi sé mii chén,
khong chira TSNT véi s6 mii 1¢.
Vi dy: 3600 = 60° =2%3%5°
= Pé chimg minh mot sb khong phai SCP ta chi ra sé d6 khi phan tich ra TSNT thi ton tai
thira s6 nguyén t6 chira s6 mii 1é.

¢) 86 chinh phuong chi c6 thé ¢6 1 trong 2 dang 3 hoge 3n+1(a’ =0,1(mod3)), khong c6 SCP
nao co6 dang 3n+2 (n € N*).
d) S6 chinh phuong chi cé thé ¢6 1 trong 2 dang 4n hodc 4n+1(a2 = 0,1(mod4)), khong co

SCP nao c¢6 dang 4n+2 hodc 4n+3(neN).

e) S6 cac ude s ciia mot sb chinh phuong la $6 18, nguoc lai mot $6 ¢o s lugng cac udc 1a 1¢ thi
d6 12 s6 chinh phuong.

f) Néu s6 chinh phuong chia hét cho p thi chia hét cho p?.

g)
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v S6 chinh phuong tan cting bang 1 hodc 9 thi chit s6 hang chuc 14 chit s6 chan (121, 49,
).

S6 chinh phuwong tan cing 14 5 thi chir s6 hang chuc 14 2.

S6 chinh phuong tan cung 13 4 thi chir s6 hang chuc 13 chén.

S6 chinh phuong tan cung 13 6 thi chir s6 hang chyc 1a 1é.

AR NERN

Néu SCP ¢6 chit sd tan cung 1a 0 thi SCP d6 c6 mdt s6 chin chir s6 0 & tan cung nhu :
100, 10000, ...
h) Céng thirc dé tinh hiéu cta hai sé chinh phuong: a? - b = (a+b).(a-b).
i) Tét ca cac sb chinh phuong c6 thé viét thanh day tong cua cac sb 16 ting dan tir 1, vidu: 1, 1 +
3,1+3+51+3+5+7,1+3+5+7+9, ....
3. HE QUA
- Sb chinh phuong chia hét cho 2 thi chia hét cho 4.
- S6 chinh phuong chia hét cho 5 thi chia hét cho 25.
- S6 chinh phuong chia hét cho 3 thi chia hét cho 9.
- S6 chinh phuong chia hét cho 8 thi chia hét cho 16.

- Sb chinh phuong chia hét cho 7 " thi chia hét cho 2~ (P 1a sé nguyén to, ne N).
PHAN II. CAC DANG BAI
Dang 1: Chirng minh mét biéu thirc khong la s6 chinh phuong.
1. Phwong phap gidi:
- Pé bai ching minh mot biéu thirc 4 khong 13 s6 chinh phuong.
- Gia st biéu thirc 4 1a s6 chinh phuong.
- Sur dung cac tinh chat dé tim ra di€u vo6 li hay mau thuan.
- Vay bicu thirc 4 khong 1a s6 chinh phuong.
I1. Bai todn
Bai 1: Chimg minh rang véi Vn e N thi 3" +4 khong 1a s6 chinh phuong.
Loi gidi:
-Véi n=0=3"+4=5 khong 1a s6 chinh phuong.
-Véi n=1=3"+4="7 khong la s6 chinh phuong.
-Véin=2.
Gia str 1a s6 chinh phuong.

=3 +4=m" (meN,m>3).

oS mP-4=3",
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< (m—-2)(m+2)=3".

m—-2=3F
= k eN;k+ n
{m+2 37 4 1= )

=(m+2)—(m+2)=37-3"

& 4=37-3" (*).
. |413 ‘ < :

Ta thay { (3q gy )53 la diéu méau thuan v6i nhau so v6i dang thie (*).
Vay 3" +4 khong 1a sb chinh phuong véi moi s6 tu nhién # .
Bai 2: Ching minh rang vi moi s nguyén duong n thi n* +2 khong la sé chinh phuong.
Loi gidi:
Gia stir n> +2 14 s6 chinh phuong.
Khi d6 dit n* +2=m’ (meN’).
eom’-n’=2 (1).
< (m+n).(m-n)=2 (1).
Nhu vay, trong hai s6 m+n va m—n phai ¢ it nhit mot s6 chén (2).
Mat khac m+n+m—n=2m chan.

Suy ra hai s6 m+n va m—n cing tinh chin I¢ (3).

Tir (2) va (3) suyra m+n va m—n 1a hai s chén.
- (m+n):2

(m+n)52
:>[(m+n).(m—n)]f4

= (m2 -n’ )54 ma 274, so sanh diéu nay véi (1), ta thay déy 1a diéu vé 1y.

Vay véi moi s6 nguyén duong n thi n® +2 khong 1a s6 chinh phuong.

Bai 3: Chung minh rang tich cta bdn sd nguyén duong lién tiép khong 1a sé chinh phuong.
Loi gidgi:

Goi bdn sd nguyén duong liéntiép lanluotla n, n+1, n+2, n+3va n+4 (neN*)

bat S=n(n+1)(n+2)(n+3) (neN*)
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Ta di chimg minh S khong 14 sé chinh phuong.
Giast S=m*>0 (meN*) (1).

= n(n+1)(n+2)(n+3)=m".
<:>(n2+3n)(n2+3n+2)=m2.
Pit n*+3n=a (aeN*).
=a(a+2)=m’.
sa+2a=m.
Sa’+2a+l=m’+1.
<:>(a+1)2 =m’+1.
< (a+1+m)(a+1-m)=1
{a+1—m:1
a+l+m=1

=>m=0 (2).

Ta thdy (2) mau thudn véi (1)

Vay S khong 1a sé chinh phuong hay tich ctia bon s6 nguyén duong lién tiép khong 1a s chinh
phuong.

Bai 4: Chimg minh rang vdi tong clia abc +bca +cab khong 14 s6 chinh phuong.

Loi gidi:

Pt S=abc+bca+cab=111(a+b+c)=337(a+b+c) (a,b,ceN';a,b,c<9).

Gia st S 1a s6 chinh phuong .

= §:37.

= S$i37°.

= (a+b+c)37.

Ma (a+b+c)<37.

Pay la diéu vo 1y.

Vay S khong la sé chinh phuong.

Bai 5: Ching minh ring v6i n 1& va VneZ' thi 7" +24 khong 1a sé chinh phuong.

N e

Loi gidi:
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Pit 7' +24=a" (aeN').

Khi n 1é: Dat n=2k+1.

=7 +24=T%1124 =747 124=(7*) 7+24=49"74+ 24 =2’

C6 49 chia 4 du 1 = 49* chia 4 du 1; 7.49" chia 4 du 3 = 4’ chia 4 du 3 (vo 1y).

Vay v6i n 1éva VneZ thi 7" +24 khong la sé chinh phuong.

Bai 6: Chirg minh ring néu s6 tu nhién abe 14 sb nguyén t6 thi b* —4ac khong 1a sé chinh phuong.
Loi giai:

Gid sir b* —4ac 1a s6 chinh phuong m*> (meN).

Xét

4a.abc =4a(100a+10b+c)=(20a+b) - (b* —4ac)=(20a+b) —m’ =(20a+b+m)(20a+b—m) .
Tdn tai mot trong hai thira s6 20a+b+m, 20a+b—m chia hét cho s6 nguyén td.

Diéu nay khong xay ra vi ca hai thira s6 trén déu nho hon abc.

That vay, do m<b (vi m*—b* =—4ac <0).

Nén 20a+b—m<20a+b+m<100a+10b+c = abc .

Vay néu sd tu nhién abc 1asé nguyén t6 thi b* —4ac khong 1a sé chinh phuong.

Bai 7: Ching minh rang véi moi s6 ty nhién n>2 thi 2" —1 khong la sé chinh phuong.

Loi gidi:

Vé6i n=2=2"—1=3 khong la s6 chinh phuong.

Véin>2:

Gia str 2" —1 1a s6 chinh phuong.

Ma 2" —11asd1énén 2" —1=(2k+1)’ =2" ~1=4k> + 4k +1.
= 2" =4k + 4k +2 (*).

Vin>2 nén 2"4 (1).

Ma 4k* +4k =4k (k+1):4.

Nén 4k° +4k+214 (2).

So sénh (1) va (2) véi (*), ta thiy méau thuan vé6i nhau.
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Vay v6i moi s6 ty nhién n>2 thi 2" —1 khong 1a sd chinh phuong.

Bai 8: Chung minh ring véi moi s6 ty nhién n>1 thi 4=n*+2n" +2n*+2n+1 khong 1a s6 chinh

phuong.

Loi gidi:

Voi n>1:

Gia str 4 1a s6 chinh phuong.

= A=k =n*+2n’ +2n° +2n+1=k".

= +2n+)+(n* +2n+)=k".

=>nm+1)’ +(n+1)’ =k => @ +)m+1)° =k°.

= (n* +1) 1a s6 chinh phuong véi moi n>1 (vo 1i).

Vay voi moi s6 ty nhién n>1 thi 4 =n*+2n" +2n* +2n+1 khong 1a s6 chinh phuong.
Bai 9: Ching minh rang v6i moi s6 tu nhién thi B =n® —n+2 khong 13 sé chinh phuong.
Loi giai:

Véin=0thi B=n’—n+2=2 khong la sé chinh phuong.

Gia st véi moi sb tu nhién n>1, B 1a s6 chinh phuong.

=>B=k=n"-n+2=k" (keN").

=nn’-)+2=k".

=Snn-1)(n+1)+2=k (*)

Ma n(n—-1)(n+1):3 = n(n—1)(n+1)+2=k"chia 3 du 2

Nén (*) mau thuan hay vo ly hay khong xdy ra.

Vay voi moi s6 ty nhién thi B =n* —n+2 khong 1a s6 chinh phuong.

Bai 10: Chting minh rang véi moi s6 tu nhién n thi C =2n* +2n+3 khong la sb chinh phuong.
Loi gidi:
Néu n=0 thi C =2n’+2n+3=3 khong la s6 chinh phuong.

Gia st voi moi sO ty nhién n>1, C 1a s6 chinh phuong.
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=>C=k>=2n"+2n+3=k>.

=2n(n+1)+3=k> (*).

Ma n(n+1):2nén 2n(n+1):4.

Nén (*) mau thudn hay vo Iy hay khong xdy ra.

Vay v6i moi s6 tu nhién » thi C =2n*+2n+3 khong la s6 chinh phuong.

Bai 11: Chimg minh rang v6i moi s6 tw nhién n>1 thi D=n®—n*+2n°+2n> khong la s chinh

phuong.

N

Loi gidi:

Néu n=0 thi D=n°—n*+2n’+2n* =0 la s6 chinh phuong.
Gia str D 14 s6 chinh phuong.
=>D=k>=n"-n*+2n’ +2n° =k’.
:>n2(n4—n2+2n+2):k2.
:>n2[n2(n—l)(n+1)+2(n+1)]:kz.

=n’ [(n+1)(n3 —n’ +2)} =k>.

=0’ (n+1)| (n*+1)=(n* -1) |= ",

=’ (n+1) (0’ -2n+2)=k".

= (n* —2n+2) 1a s6 chinh phuong.

Pay la diéu khong xay ra hay vo li.

Vivei neN thi i’ —2n+2=(n—1) +1>(n-1)" va i’ =2n+2=n>-2(n-1)<n’
= (n—1)" <n*~2n+2<n* = n*-2n+2 khéng 1 sb chinh phuong.

Vay véi moi s6 ty nhién n>1thi D =n® —n* +2n° + 2n* khong 1a s6 chinh phuong.
Bai 12: Ching minh ring v6i moi sé ty nhién n>1 thi E =»”+n+1 khong 1a s6 chinh phuong.
Loi gidi:

Gia str £ 1a s6 chinh phuong.
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Khido: E=k> =n’+n+1=k> (keN’).

Ma n’ <n’+n+l<(n+1) =>n’ <k’ <(n+1)*.

=>n<k<n+1 (voli).

Vay voi moi s6 ty nhién n >1thi £ =n® +n+1 khong 1a s chinh phuong.

Bai 13: Ching minh ring v6i moi sé ty nhiénnlé (n>1)thi F =»*+1 khong 1a sé chinh phuong.

Loi gidi:

Gia sit F 1a sb chinh phuong.

Khido: F=k>(keN,k>1) =>n’+1=k".

=>n=k"-1 =>n =(k-1)k+1).

Vi n 14 s6 tu nhién 1é nén »* ciing 1a s6 16 = k—1, k+1 13 hai s tu nhién 1¢ lién tiép va chung

nguyén to cung nhau nén

k+l=d
{k+l 1, vGiablevaazh

=2=d"—b" =(a—b)(a® +ab+b*)>6 (*).

Via—b>2va a*+ab+b*>3 nén (*)vo i,

Vay v6i moi s6 ty nhién n>1thi E =n®+n+1 khong la sé chinh phuong.
Bai 14: Ching minh ring téng S+2v6i S =2+2%+2° +...+ 2% khéng 1a sb chinh phuong.
Loi gidi:

Gia st S +2 1a s6 chinh phuong.

=S+2=k".

Tacod: S=2+2>+2°+..+2%.

=28=2"+2"+...+27 +27".

=25-S=2°+2°+.. 427 +2°H)-(2+2* +2° +..+2%).

=5=2"-2.

= S+2=2"" hay = k* =2°" (vo li).
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Vay tong S +2véi S =2+2%+2° +...+2% khong la s6 chinh phuong.

Bai 15: Chtng minh rang tong cac binh phuong ciia bén s6 nguyén duong lién tiép khong 1a sé chinh
phuong.

Loi gidi:

Goi bon s6 nguyén duong lién tiép 1a n—1,n,n+1,n+2.

Gia st tong cac binh phuong ciia bon sé nguyén dwong lién tiép trén 1a s6 chinh phuong, tic

1a (n=1)* +n* +(n+1)* +(n+2)*1a s6 chinh phuong.

Dit N=(n-1)+n" +(n+1)> +(n+2)°.

Taco: N=(n—=1 +n" +(n+1)> +(n+2)° =4n" +4n+6=4n" +n)+6 (*).

Do d6, vi 4(n> +n)+6 1a s6 chin va N 1a s chinh phuong nén N:4.

Ma [4(n* +n)+6]/4.

Nén (*) khong xay ra hay vo ly.

Viy tong cac binh phuong cta bdn s6 nguyén duong lién tiép khong 1a s6 chinh phuong.

Bai 16: Chirng minh rang tong cac binh phuong ciia nim s nguyén duong lién tiép khong 1a s6 chinh
phuong.

Loi gidi:

Goi bdn s nguyén duong lién tiép lan-2,n—-1Lnn+ln+2.

Gia sir tong cac binh phuong ctia nim s nguyén dwong lién tiép trén 1a s6 chinh phuong, tirc

13 (n-2)*+(n—1)7?+n*+(n+1)*+(n+2)*1a s6 chinh phuong.

Pit M =(n-2"+(n-1)°"+n"+(n+1)> +(n+2)".

Taco: M =(n—-2) +(n—-1>+n*+(n+1) +(n+2)° =5n> +10=5(n" +2).

Do d6, vi M 1a sb chinh phuong nén (n*+2):5 = n*+2c6 sb tan cung 1a 0 hodc 5 = n’co s tan
cung la 3 hoac 8 (vo li).

Vay tong cac binh phuong ctia ndm s6 nguyén duong lién tiép khong 13 s6 chinh phuong.

Bai 17: Cho n 14 s6 nguyén duong va d 1a mdt uéc nguyén duong ctia 2% . Ching minh rang n* +d
khong phai 14 s6 chinh phuong.

Loi gidi:

Gia str n* +d 1a mot s6 chinh phuong.
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bat 2n’ =kd, keN'.

Taco: k*(n*+d)=n’k* +k*d = n*k* + 2n*k = n* (k* +2k) 1a s6 chinh phuong.
= k*+2k 1a s6 chinh phuong (*).

Ma k> < k? + 2k < (k+1)> nén (*) vo Ii.

Vay véi n 1a sb nguyén duong va d 1a mot woc nguyén duong ciia 2n°thi n*> +d khong phai 1a sb
chinh phuong.

Bai 18: Chimg minh rang téng binh phuong cta hai s ty nhién 1 bat ki khong phai 1a sé chinh
phuong.

Loi gidi:
Goi a, b 1a cac s6 tu nhién 1é.
Gia st tong binh phuong cta hai s @ va b 1a sb chinh phuong, tic @® +5b* 1a s chinh phuong (1).

Vi a va bdéulénén dit a=2m+1, b=2n+1.

= a’+b* =2m+1)’ +(2n+1)’ =[4(m* +n* + m+n)+2]:2 (2)

Tir (1) va (2) :>(a2 +b2)§4 (3)

Ma @’ +b° =4(m* +n° +m+n)+214 (4)

(3)va (4)mau thudn véi nhau.

Vay tong binh phuong cta hai sb tu nhién 1é bat ki khong phai 1a s6 chinh phuong.

Bai 19: Ching minh ring v6i moi s tu nhién » thi n* +2002 khong phai 1a s6 chinh phuong.
Loi gidi:

Gia str n> +2002 1a s chinh phuong.

=n’+2002=k".

=n’ —k’>=2002 = (n—k)(n+k)=2002 (*).

2002 =(2.7.11.13):2 ) .
2 { ( ) nén (n—k)n+k):2 = n—k, n+k chia hét cho 2.

a
2002 =(2.7.11.13)/4

Hon nita, (n+k)—(n—k) =2k nén ca hai sé n—k, n+k déu chia hét cho 2.
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= (n-k)(n+k):4.

Nén (*) 1a diéu mau thuin hay khong bao gid xay ra hay vo 1y.

Vay v6i moi s6 ty nhién n thi n*> +2002 khong phai 1a mot s6 chinh phuong.

Bai 20: Chimg minh réng véi moi s6 ty nhién 7 thi (n+ 1)4 +n* +1 khong phai 1a sé chinh phuong.
Loi gidi:

Gia s (n+ 1)4 +n*+1 1a s6 chinh phuong.

Taco (n+1)' +n' +1=2n" +4n* +6n* +4n+2

2

:2(n4+2n3+3n2+2n+1):2(n2+n+1) .
Do n2+n+1:n(n+l)+1 1a s6 1¢ nén (nz+n+1)2 1a s6 1é.

= (n+1)" +n* +1 chia hét cho 2 nhung khéng chia hét cho 4 (v 1i).
Vay (n+ 1)4 +n* +1 khong 1a s6 chinh phuong.

Bai 21: Ching minh ring v6i moi sd tu nhién » thi n° —n+2 khong phai 1a sé chinh phuong.

Loi gidi:

Gia sit n° —n+2 1a s6 chinh phuong.

Taco: n’ —n+2=@" —n)+2=n(n"-D)+2=n(n-Dn+D)#n* +1)+2 (¥

Vi n(n—=1)(n+1)(n* +1)+2 1a s6 chin nén n° —n+21a sé chin. Ma n° —n+2 1a s chinh phuong nén
(n’ —n+2)i4.

Mat khac : n(n—D)(n+1)(n> +1)+2]4.

Nén (*) 1a diéu mau thuin hay khong bao gid xay ra hay vo 1y.

Vay n° —n+2 khong 13 s6 chinh phuong.

Bai 22: Chimg minh rang v&i moi sb nguyén dwong n thi A4=2012* +2013* +2014*" +2015*
khong phai 14 sé chinh phuong.
Gia sit 4 1a s6 chinh phuong.

Ta co:
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2012*" = (4.503)*:4,Vn e N*,
2014*" =(2.19.53)" =47".(19.53)*" 14, Vn e N*,

2013 =2013* —1+1 =(20134" —1)+1chia 4dul.

2015* =2015" —(~1)"" +1 chia cho 4 du 1.

Do d6, 4=2012*" +2013* +2014* +2015*" chia cho 4 du 2.

Tacd A 1a s chinva A chinh phuong nén A chia hét cho 2 (v6 1i).

Vay A khong la sé chinh phuong.

Bai 23: Chiing minh rang 4 =1+2+2% +2° +...+2% khong phai 14 s6 chinh phuong.

Loi gidgi:

Gia str 4 1a s6 chinh phuong.

Ta c6 A=1+2+(22 +23 4+ 2¢ +25)+...+(23° +23 4 0% +233)
=3+22.(1+2+22 +23)+...+23°.(1+2+22 +23)
=3+2.30+...+229.30=3+(2+...+229).3.10.

Ta thiy 4 co chit s6 tan cing bang 3 (vo 1).
Vay A khong la sé chinh phuong.

2004

Bai 24: Ching minh rang 4 = n”* +1 khong phai la s6 chinh phuong khi n 1é.

N, o

Loi gidgi:

Gia st n”™ +1 1a s6 chinh phuong voi n 13 s6 18.
Ta co:

™ +1=a’ (aeN*).
2 1002 )2
<a —(n ) =1.
Q(a_nlooz)(a+n1002):1
:>1§(a+n1002):>(a+n1°02):1 diéu nay vo i vi (a+n1°°2)>2vé’i n lasblé.

2004

Vay n™ +1 khong 1a s6 chinh phuong v6i n 1a s 1é.
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Bai 25: Ching minh rang néu p la tich ciia n s6 nguyén t6 dau tién thi p—1 va p+1 khong thé 1a

céc s6 chinh phuong.

N

di:

Loi gi

Vi p latich ciia n s6 nguyén t6 ddu tiénnén pi2 va p4 (1).

*Gia st p+1 1a sb chinh phuong.

bat p+1=m’ (meN).

Vipchannén p+1 18, suyra m’ 1é, suyra m 1é.

bat m=2k+1 (keN).

Ta co m* =4k* + 4k +1.

= p+1=4k" +4k+1.

= p=4k" + 4k = 4k (k +1)4, diéu ndy mau thudn véi (1).

Suy ra p+1 khong 1a s6 chinh phuong.

* Gia st p+1 1a s6 chinh phuong.

p=2.3.5.... 1a sb chia hét cho 3.

Suyra, p—1 c6 dang 3k+2.

Khéng ¢ s6 chinh phuong nao c6 dang 3k + 2, diéu nay mau thuin véi p +1 1a sé chinh phuong.

Suy ra p—1 khéng 14 sé chinh phuong.

Vay néu p latich ciia n s6 nguyén to dau tién thi p—1 va p+1 khong thé 1a cac sb chinh phuong.

Dang 2: Chitng minh khong ton tai mot diéu kién nao dé ciia bién dé mot biéu thirc A 1a s6 chinh

phwong.

L. Phuwong phap gidi:

Dé bai yéu ciu ching minh khong tdn tai mot diéu kién ndo dé caa bién dé mét biéu
thirc A 13 s6 chinh phuong.

Gia sir biéu thirc A 1a s chinh phuong.

Str dung céc tinh chat dé tim ra diéu v6 1i hay mau thuén.

Vay khong ton tai mot diéu kién nao dé cua bién dé mot biéu thic A 13 s chinh
phuong.
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I1. Bai todn

Bai 26: Chimg minh rang khong ton tai s tu nhién n nao dé 2006+’ 1a s6 chinh phuong.
Loi gidi:

Gid sir 2006+ 7" 1a s chinh phuong thi 2006+ n” =m’ (m e N).

= m’—n" =2006.

= (m + n)(m - n) =2006 (1)

Nhu vdy, trong hai s6 m+n va m—n phai c6 it nhat mot s6 chén (2)

Mit khic m + n + m — n = 2m chén.

Suy ra hai s6 m+n va m—n clng tinh chén 1¢ (3)

Tir (2) va (3) suyra m+n va m—n 1a hai sb chin.

Suy ra (m+n).(m—n):4 nhung 2006 khong chia hét cho 4, so sanh véi (1), ta thay ddy diéu vo ly
hay mau thuan véi nhau.

Viay khong ton tai s6 ty nhién nao dé 2006+’ 1a s6 chinh phuong.

Bai 27: Chiig minh rang khong ton tai s6 ty nhién # nao dé 2010+ 1a s6 chinh phuong.
Loi gidi:

Gid sir 2010+ 7’ 1a s chinh phuong thi 2010+ n* =m*(me N).

=m’-n*=2010.

= (m+n)(m —n) =2010 (1)

Nhu vy, trong hai s6 m+n va m—n phai co it nhat mot s6 chan (2)

Mat khacm +n+m—n=2m.

Suy ra hai 6 m+n va m—n cung tinh chén 1¢ (3)

Tur (2) va (3) suyra m+n va m—n 1a hai s6 chin

Suy ra (m+n).(m—n):4 nhung 2010 khong chia hét cho 4, so sanh véi (1), ta thiy day 1a diéu v ly
hay mau thuan véi nhau.

Vay khong t6n tai s6 tur nhién nao dé 2010+ n* 14 s6 chinh phuong.

Bai 28: Chig minh rang khong ton tai s6 ty nhién n nao dé 2014+ »* 1a s6 chinh phuong.
Loi gidi:

Gid sir 2014+ 7" 1a s chinh phuong thi 2014+ n*> =m’ (m e N).
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=m’-n’=2014.

< (m+n).(m—n)=2014 (1)

Nhu vay, trong hai s m+n va m—n phai c6 it nhat mot s6 chin (2)

Maiat khac m+n+m—-n=2m.

Suy ra hai s6 m+n va m—n clng tinh chén 1¢ (3)

Tir (2) va (3) suyra m+n va m—n 1 hai s chin.

Suy ra (m + n)(m —n)f4 nhung 2014 khong chia hét cho 4, so sanh véi (1) , ta thay day 1a diéu vo 1y
hay méu thuan véi nhau.

Vay khong ton tai sb tu nhién nao dé 2014 +n* 1a sd chinh phuong.

Bai 29: Chimg minh rang khong ton tai s tu nhién n nao dé 2018+’ 1a sb chinh phuong.

Loi giai:

Gid sir 2018+ 7" 14 s6 chinh phuong thi 2018+7n° =m’(me N).

=m’—n’=2018.

= (m+n)(m—n) =2018 (1)

Nhu vay, trong hai s m+n va m—n phai c6 it nhat mot s6 chin (2)

Maiat khac m+n+m—-—n=2m.

Suy ra hai s6 m+n va m—n cung tinh chin 1é (3)

Tir (2) va (3) suyra m+n va m—n 1 hai s chin.

Suy ra (m+n).(m—n):4 nhung 2018 khong chia hét cho 4, so sanh v6i (1), ta thdy day la diéu vo ly
hay méu thuan véi nhau.

Viay khong ton tai s6 ty nhién nao dé 2018+ »? 1 s6 chinh phuong.

Bai 30: Ching minh rang khong ton tai s tu nhién 7 nao v6i k chin va k74 (keN) dé k+n® 1asd
chinh phuong.

Loi gidi:

Gid stt k+n” 1a sb chinh phuong thi k+n’ =m*(meN).

=>m’-n’=k.

& (m+n).(m—n):k (1)

Nhu véy, vi & chin nén trong hai s m+n va m—n phai cé it nhat mot s6 chin (2)
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Mat khac, m+n+m—-n=2.m.

Suy ra, hai s6 m+n va m—n cung tinh chén 1¢ (3)

Tur (2) va (3) suyra m+n va m—n 1a hai s chén.

Suy ra (m+n).(m—n):4 nhung k khong chia hét cho 4 , so sanh véi (1), ta thiy day 1a diéu vo ly
hay mau thuan véi nhau.

Vay khong t6n tai s6 ty nhién » nao v6i k chin va k74(k e N) dé 2018+ n® 1a s6 chinh phuong.

Bai 31: Chimg minh rang khong ton tai sb tu nhién n nao dé 13n° +2 1a s6 chinh phuong.

Loi gidi:

bat 13n =m* (*).

Néu n chin (1&) thi m ciing chin (18) nén cung m,n tinh chat chin (18).

+) Néu m,n 1a cac s6 1¢ thi 13n° +2chia 4 du 3 (vi 13n° chia 4 du 1) nén khong ton tai m*do m’
chia4 du 1.

+) Néu m,n chin thi 13n* chia 4 du2 va m*:4 1avo ly.

Vay khong ton tai s6 ty nhién n sao cho 13n*+2 13 sb chinh phuong.

Bai 32: Chirg minh rang mot sd chin bat ky khong chia hét cho 4 thi khéng phan tich thanh hiéu cua
hai sb chinh phuong.

Loi gidi:

Gid st n=4k+2 (keN)(chin chia 4 du 2 do khong chia hét cho 4);

n=a’-b*=4k+2=a"-b* =(a—b)(a+b) ciung tinh chin lé.

j{(a—b)fZ

(a+b)32:>(a—b)(a+b)54:>(4k+2)§4_

Diéu nay trai véi gia thiét ban dau.
Vay mot sd chin bat ki khong chia hét cho 4 thi khong phan tich thanh hiéu cta hai sé chinh phuong.
3 HET &
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CHUYEN DE SO CHINH PHUONG

CHU PE 4: DUNG CHU SO TAN CUNG PE CHUNG MINH MOT SO KHONG PHAI
SO CHINH PHUONG

PHAN I. TOM TAT LY THUYET

-Sé chinh phuong chi cé thé ¢ chit sd tan cungla 0,1,4,5,6,9 ; khong thé ¢o chir sb tan cung la 2,3,7,8.
Nhu vay dé chimg minh mot s6 khong phai sé chinh phuong ta chi ra s6 d6 c6 hang don vi 1a 2,3,7,8.
-S4 chinh phuong tan cting bang 1;4 hodc 9 thi chir s6 hang chuc 1 chit s6 chin. Vi du : 121;49;...
-S4 chinh phuong tan cing 1a 5 thi chit s hang chuc 1a 2.

-S6 chinh phuong tan cing 13 6 thi chir s6 hang chuc 14 1é.

-Néu s6 chinh phurong c6 chir s6 tan cling 14 0 thi s6 chinh phuong d6 ¢6 mot s6 chin chit s6 0 & tan
cung. Chang han: 100, 10000, ...

PHAN II. CAC BAI TOAN

Bai 1: Ching minh ring céc s6 sau khong 13 s chinh phuong:
a) A=11"+111""+1111""
b) B=100""+10" +8
c) C=10"+17
Loi giai
a) A=11"+111""+1111""
Ta co: 11" ¢6 chir sb tan cung 1a 1;
111" ¢6 chir s6 tan cung la 1;
1111"" ¢6 chir sb tan cunglal;
Vil+l+1=3
Suy ra A c6 chir s6 tan cung 13 3 nén khong 1a sb chinh phuong.
b) B=100""+10" +8
Ta co: 100'™ ¢6 chir sb tan cung 13 0;
10" ¢6 chir s6 tan cung 14 0;
Vi0+0+8=38

= B=100""+10" +8 co chir s6 tan cing 1a 8 nén khong 14 sé chinh phuong.
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¢) C=10"+17
Ta co: 10" ¢6 chir sd tan cung 14 0;
17 ¢6 chit s6 tan cing 1a 7 ;
= C =10"+17 c6 chir sb tan cung 1a 0+7 =7 nén khong 1a s6 chinh phuong.

Bai 2: Ching minh rang s6 ty nhién N =2015° +2014% +2013%+2012% —2011> khong 1a s6 chinh
phuong.

Loi giai
2015° ¢6 chit s6 tan cung 1a 5;
20147 ¢6 chir s6 tan cling 13 6;
2013% ¢6 chit s6 tan cung 14 9
2012% ¢6 chit sb tan cung 1a 4;
2011° ¢6 chit s tan cing 1a 1
Ta c6 tong céc chit sb tan cing: 5+6+9+4—1=23
Vi N c¢6 chit s6 tan cung 1a 3 nén N khong 13 s6 chinh phuong.
Bai 3: Khong mét tinh tong quat hiy cho biét cac tong, hidu sau c6 phai 1a s6 chinh phuong khong?
A=7.13.25.63.105+113
B=11.19.27.63.99-122.92
C=12.13.14.15.16-3.12.13.14.82
Loi giai
A=7.13.25.63.105+113
Ta co: 7.13.25.63.105 c6 chit s6 tan cung 1a 5
113 ¢6 chir s6 tan cung 1a 3
= A c6 chit s6 tan cung 14 8
= A khong 1a sb chinh phuong.
B=11.19.27.63.99-122.92

Ta co: 11.19.27.63.99 ¢6 chir sb tan cing 1a 1 ;
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122.92 ¢6 chit sb tan cung 14 4;
= B c6 chit s6 tan cung 13 7
= B khong 1a s chinh phuong.
C=12.13.14.15.16-3.12.13.14.82
=12.13.14.(15.16 -3.82)
=12.13.14(240-246) <0
= C khéng 1a s6 chinh phuong.
Bai 4: Chung minh ring tong binh phuong ctia nam sd ty nhién lién tiép khong 1a s6 chinh phuong.
Loi giai
Goi nam $6 tu nhién lién tiép la: n-2,n—1Lnn+1Ln+2 (neN,n>2).
Goi S 1a tong binh phuong clia nim sb tu nhién lién tiép.
Tacod: S=n-2) +(n-1)>+n"+(n+1)> +(n+2)
=50 +10=5(n" +2).
Vi n*1a s6 chinh phuong nén khong thé co chir sé tn ciing 1a 3 hodc 8 nén n’ +2 khong chia hét cho
5 = S(n2 + 2) khong chia hét cho 25.
Ta thidy S chia hét cho 5 nhung khong chia hét cho 25. Vay S khong la sé chinh phuong.
Bai 5: Chtng minh s§ 7 =2004> +2003% +2002* —2001> khong 1a sb chinh phuong.
Loi gidi
Vi chir s6 tan cing ctia cac sb 2004%;2003%;2002%;2001% 1an luot 14 6 ;9 ;4 ; 1.
Do d6 s6 n ¢ chit s6 tdn cung 1a 8 nén n khong 1a sb chinh phuong.
Bai 6: Chtng minh s 1234567890 khong phai 14 sé chinh phuong.
Loi gidi
Ciach 1: Ta c6 1234567890 chia hét cho 5 (vi chit s6 tin cung 1a 0) nhung khong chia hét cho 25 (vi
hai chit s0 tan cung 1a 90). Do d6 s6 1234567890 khong phai 1a s6 chinh phuong.
Ciach 2: Ta c6 1234567890 chia hét cho 2 (vi chit s tn cung 13 0), nhung khong chia hét cho 4 (vi
hai chit s6 tan cung 14 90) nén 1234567890 khong 1a s6 chinh phuong.
Bai 7: Cho n e N va n—1 khong chia hét cho 4. Chimg minh ring 7" +2 khong thé 1a s chinh phuong.
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Léi gii
Do n—1 khong chia hét cho 4 nén n=4k+ r (k eN,re {0,2,3}).
Tacd7* —1=2400:100 . Taviét 7" +2=7"*"+2=7"(7" 1)+ 7" +2.
Vay hai chit sb tan cing cia 7" +2 ciing chinh 1 hai chit sb tin cing coa 7" + 2(r =0, 2,3) nén chi cé
thé 1a 03,51,45.
Theo tinh chat (1);(2);(3) thi 1 rang 7" +2 khong thé 1a s6 chinh phuong khi 7 —1 khong chia hét cho 4.
Bai 8: Tong sau c6 1a s6 chinh phuong hay khong A =3+3%+3* +...+3%.
Léi gii
Ta biét rang s chinh phwong chia hét cho 3 thi chia hét cho 9.
Ma A chia hét cho 3, nhung A4 chia 9 du 3.
Do d6 A khong 14 s6 chinh phuong.
Bai 9: Ching minh rang tong sau khong 1a s6 chinh phuong: B=11+11%+11°.
Loi gii
Ta co: 11 c6 chit sb tan cung la 1;
112 ¢6 chir s6 tan cung 1;
11° ¢6 chir s6 tan cung 1;
= B ¢6 chit sb tan cung 1a (1+1+1) =3
— B khong 14 s6 chinh phuong.
Bai 10: Cho A=1+2+2"+2’+..+2% Hoi 4 c6 la s6 chinh phuong khong? Vi sao?
Loi gii
Tacod A=1+2+(27+2°+2' +2°)+..+(2° +2" +27 +27)
=3+2° (142427 +2° )+ 42" (142427 +2°)
=3+2.30+..+2730=3+(2+..+2") 3.10.

Ta thiy A4 co chit s6 tan cung bang 3.
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Ma s6 chinh phuwong khong c6 chir s6 tan cung 1a 3.
Do d6 A khong 1a s6 chinh phuong.
Bai 11: Cho 4=10""+10""" +10*"° +10°*” +8 . Chitng minh rang 4 khong phai la sé chinh phuong.
Loi giai
Ta co cac sb : 1022;10%";10%°;10* déu co chir s6 tan cung 13 0.
Nén A=10""+10*" +10""" +10°” +8 c¢6 chir s6 tan cung 13 8.
Vay A khong phai 13 sé chinh phuong. (Vi s6 chinh phuong c6 chir sé tn cung 1a 1;4;5;6;9 ).
Bai 12: Cho A =1+2+2"+2° +..+2%"° + 2" 'Hoi 4+8 c6 phai la s6 chinh phuong khong?
Loi gidi
A+8=1+2+22+2° +.. 4270 +21 48 =2¥2 _148=2"" 17,
Ta co: 2" ¢6 chir s6 tan cung 13 6 ;
= Ac6 chir s6 tan cing 1a 6+7 =13
Vi s6 chinh phuong khong c6 tin cung bang 3, nén 4 +8 khong phai 1a s§ chinh phuong.
Bai 13: Chimg minh rang céc sd sau khong 13 s6 chinh phuong:
a) 4= 12 +13" +14"
b) B=7"" +161
¢) C=100"+9"+6
Loi giai
a) A co chit s6 tan cung 1a 3 nén khong 1a s6 chinh phuong.
b) B=7"+161=(7")" +161=1* +1=1+1=2(mod10)
= B c6 chit sd tan cung 14 2 nén khong 1a s6 chinh phuong.
c) C=100"+9°+6
Ta c6: 100'™ ¢6 chir sb tan cung 13 0;
9% ¢6 chir s6 tan cung 1a 1;

= C c6 chirso thn cung 1a (0+1+6)=7
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= C c6 chir sb tan cung 1a 7 nén khong 13 s6 chinh phuong.

Bai 14: Cho N =1.3.5.....2015 . Chttng minh rang N +3 khong 1a s6 chinh phuong.
Loi giai

Tacé N chia hét cho 5 va N 1& nén chir s tan cing ctia N 1a 5.

N +3 ¢6 chit sd tan cung 1a 8 nén khong phai 14 s6 chinh phuong.

Bai 15: Cac tong sau co phai 1a sb chinh phuong khong ? Vi sao ?

a) B=11"°+11""+117.

b) C=10"" +117.

Loi giai

a) Tong B =117 +11*' +11% ¢6 chir s6 tan cing 1 3 nén khong 1a sé chinh phuong.
b) Téng C =10""" +117 c6 chit s6 tan cung la 7 nén khong 1a sé chinh phuong.

Bai 16: Cho 4 chir s6 0,2,3,4 . Tim s6 chinh phuong c6 4 chit s6 gdm ca 4 chit sd trén.
Loi giai

Goi A 1a s6 chinh phuong ¢ bon chit sé can tim.

A khong c6 tan cung 1a 2 hodc 3 nén chir sb tan cung cua A4 1a 0 hodc 4.

+) Néu chir s6 tan cung ctia 4 1a 0 thi chit s6 hang chuc 120, khong thoa mén yéu cau.
+) Néu chir s6 tan cung cua A la 4 thi chir ) hang chuc la chén nén chit s6 hang chuc la 0 hoac 2.
A c6 thé 1a: 3204,2304,3024 .

Ta co: 56 <3204 < 577;2304 = 48%;54> <3204 < 55°

Vay s6 can tim 1a 2304 .

Bai 17: Ta ky hiéu n! 1a tich ctia n s6 nguyén duong dau tién. Cy thé n!=1.2...n. Tim sd ty nhién n
sa0 cho: 1+ 2!+ 3% ...+ n! 1a s6 chinh phuong.

Loi giai
S=14+24+34+...+n!
*Véi n>5-—>n!=12.3.4.5..n'10 > n! c6 chit s tan clng 13 0.

+)Véin=11thi S=11=1=1’
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+) V6i n=2thi §=1+2!=3 (loai)
) Véi n=3thi S=1+21+31=9=3
+)Voi n=4 thi S=1+2+3+4!=33 (loai)
+)Véi n>5 thi S=14+24+34+4+5+...+n!
Ta thay 1+ 2!+ 3+ 41=33 ¢6 chit s6 tan cung 13 3;

S5H4...4+n! cod tan cung la 0

= § c6 tan ciing 1a 3 nén S khong 1a sé chinh phuong.
Vay n=1 hodc n=3 thi 14+2434...+n! 13 s6 chinh phuong.
Bai 18: Chimg minh rang s ty nhién N =114*+113%+112% 111" +2015 khong 14 sb chinh phuong.
Loi giai

114% ¢6 chit sb tan cung 13 6;

11326 chir s6 tan cung 1a 9;

1122 ¢6 chir sb tan cung la 4;

111" ¢6 chir sb tan cung 1a 1

2015 c6 chir sb tan cung 1a 5;
Tacod 6+9+4-1+5=23
Vay N c6 chir sb tan cung 1a 3

= N khong 1 s6 chinh phuong.
Bai 19: Cho P =2014>"+2019""" + 2% . Chuing minh ring P khong phai 1a s6 chinh phuong.
Loi giai
Chir sb tan cung cua 201413 6;
Chir sb tan cung cua 2019713 9;
Chit s tan cung cua 2142 ;
Chit s6 tan cung ctia P =2014™" +2019%"" + 2% 1 chir s6 tan cing ciia tong (6+9+2)=171a 7.

Viay P khong phai 14 s6 chinh phuong.
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PHAN III. BAI TOAN THUONG GAP TRONG PE HQC SINH GIOI

Bai1l: Cho S =4+2>+2°+2*+..+2” . Chung t6 ring S khong phai la s6 chinh phuong.
(Trich Pé thi HSG 16p 9 huyén Cam Giang nam 2018 -2019).

Huéng din

Goi M =2+2>+2° +2% +..+2%

= S=2+M

Taco: M =2M -M =(2+2°+2" +..+2”)—(2+2°+2 +..+2")=2" -2

24

= §=2"=(2") 2'=8.16"

Vi 16* ¢6 chir sb tan ciing 14 6 = S ¢6 chir s tan cung 1a 8.

Vay S khong 1a s6 chinh phwong.

Cach2: Goi M =2+2*+2>+2* +...+2%

=>85=2+M

Taco M =2M-M =(2"+2"+2" +..+2” )= (2+2°+2° +..+2%)=2" -2
=85=2"

Ta thiy thira s6 nguyén t6 2 c6 sé mii 1¢ .

Vay S khong 1a sé chinh phuong.

Bai 2: Cho biéu thic M =5+5*+5° +...+5* . Chimg t6 rang M khong phai 14 s6 chinh phuong.
(Trich Pé thi HSG 16p 6 truong THCS Quynh Giang nam 2015 -2016).

Huéng din

Tathdy M =5+5%+5" +...+5% chia hét cho s6 nguyén t6 5.

Mit khac 5% +5° +...+5% chia hét cho 5% (Vi cac s hang déu chia hét cho 5%)

— M khong chia hét cho 5% (Vitong M c6 mot sb hang 5 khong chia hét cho 5%)
= M chia hét cho 5 nhung khong chia hét cho 5°

Vay M khong phai 12 sb chinh phuong.

Bai 3: Chting minh rang tong sau: P=1+3+3>+3’+ ..+3° +3% khong 13 s6 chinh phuong.
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(Trich Dé thi HSG 16p 6 truong THCS Nguyén Thi Loi nam 2009 -2010).
Loi giai
P=(1+3+32 +33)+(34 +3°+3° +37)+...+(356 +37 +3% +359)+3"° +3°+3%
=(40+3% 40 +...+3%. 40)+3% +3° +3%.
Ta thay: (40 +3%.40+ ... +3% 40) c6 chit s tan cung 12 0.
S6 3% = (32 )30 =9% ¢6 chir s6 tan cing 1a 1.
S6 3°' = 3.3% ¢ chir s6 tan cung 1a 3 .
S6 3% = 9.3% ¢6 chir s tan cung 14 9.
Vay tong P c6 chit s6 tan cung 1a 3 = P khong 12 s6 chinh phuong.
Bai 4: Cho 4 =10" +10*" +10%"° +10** +8. Chimg minh ring 4 khong phai 1a s6 chinh phwong.
(Trich Pé thi HSG I6p 6 truong THCS Néng Trang - TP Viét Tri ndm 2014 - 2015).
Loi giai
Ta ¢ cac s6 : 102°2;10*"";10%°; 10 déu c6 chir sb tan cung 13 0.
Nén 4=10"2+10"" +10*"° +10™* +8 ¢6 chir s6 tan cing 13 8.
Vay A khong phai 14 s6 chinh phuong.
Bai 5: Cho P=14"" +9% +2% . Chitng minh rdng P khéng phéi 1a s§ chinh phuong.
(Trich Dé thi HSG 16p 6 huyén Ly Nhan nam 2018 -2019).
Loi giai

k

Vi 14 = (142) =6 =6(mod10), k€N nén chir sd tan cung cua 14" 13 6.
Chit s6 tan cung cuia 9714 9. (vi 9°18)
Chir sé tan cling ciia 2% 1 2. (234 =21 =(2')" 2=6"2=62= 2(mod10))

Chit sb tan cung ctia P =14"" +9° +2% 1a chit s6 tan cung cua tdng (6+9+2)1a 7.

Vay P khong phai 14 s6 chinh phuong.
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CHUYEN PE SO CHINH PHUONG
CHU PE 5: PHUONG PHAP KEP TRONG BAI TOAN SO CHINH PHUONG

PHAN I. TOM TAT LY THUYET

Khong ton tai s6 chinh phwong nam giira hai s6 chinh phuwong lién tiép.

Cu thé: Néu co ¢* <k <(q+1)* (k;¢q € N) thi k khong 1a s6 chinh phuong.
PHAN II. CAC DANG BALI:

Dang 1: Chirng minh mét s6, mot biéu thirc s6 khong la sé chinh phwong.
1. Phwong phap giai:

l. Pé chimg t6 mot sd & (k€ N) khong 1a s6 chinh phuong ta tién hanh theo 3 budc:
Budce 1: Chimg té k > ¢* (¢ €N)

Budc 2: Chimg té k <(g+1)* (g eN)
Budc 3: Tir 2 budc trén suy ra ¢°> <k <(g+1)* (¢ € N) = k khong 1a sé chinh phuong

2. Str dung cac hang dang thirc dé bién d6i biéu thuc sb:
(a+b) =a’*+2ab+b’

(a—b)’ =a*-2ab+b’

11. Bai toan:

Bai 1: Ching minh ring s6 10224 khéng 1a sé chinh phuwong.
Loi giai:

Nhan thdy: 101> =10201 =10224 > 101>

102> =10404 = 10224 <102

Suy ra 101° <10224 <102°

Vay 10224 khong 1a sé chinh phuong.

Bai 2: Ching minh rang s6 40725 khong 1a s chinh phuong.
Loi giai:

Nhan thay:  201° = 40401 = 40725 > 201
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202% = 40804 = 40725 < 202>

Suy ra 201° < 40725 < 202

Vay 40725 khong la sé chinh phuong.

Bai 3: Ching minh sé 4014025 khéong 14 s6 chinh phuong.
Loi giai:

Tacd 2003* =4012009 = 4014025 > 2003°

2004 = 4016016 => 4014025 < 2004°

Suy ra 2003* < 4014025 < 2004°

Chémg to 4014025 khong 1a sb chinh phuong.

Bai 4: Chung minh sé 4025025 khéng 1a s6 chinh phuong.
Loi giai:

Tacd 2006° = 4024036 => 4025025 > 2006°

2007 = 4028049 = 4025025 < 2007°

Suy ra 2006° < 4025025 < 2007°

Chtng t6 4025025 khong 1a s6 chinh phuwong.

Bai 5: Chimg minh rang;

a) S =2016""° +2016"" +2016™ +...+2016> +2016 khong la s6 chinh phuong.

b)  A=2018""%+2018"" +2018" +...+ 2018 + 2018 + 5 khong 14 sé chinh phuong
Loi giai:

a) Tacod S=2016""0+2016""° +2016"" +...+2016> + 2016
= S>2016° = (2016"*)* (1)

Ta di chimg minh S < (2016 +1)* =2016™'° +2.2016""" +1

That vay :

2016"" +2016" +...+2016” + 2016 < 2016"" +2016"" +...+ 2016 ( 1000 s6 2016')
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=2016""" +2016™ +...+2016> +2016 <1000.2016'"
Ma 1000.2016"" <2016'" <2.2016"" +1

= 85<2016™"° +2.2016"" +1=(2016"" +1)°

=S <(2016"" +1) (2)

Tu (1),(2) = (2016')* <S < (2016"" +1)*

Suy ra Skhong 1a s6 chinh phuong (PPCM)

b) Tacod: A=2018"%+2018" + 2018 +...+ 2018 + 2018 +5
— A4>2018" = (2018')* (1)

Lai co:

20182 +2018" +...+ 2018 +(2018+15) < 2018%" +2018'° +...+2018'™ (1000 s6 2018'™)
= 4 <2018 +1000.2018"° <2018 +2018'"" <2018>""* +2.2018"” +1

= A< (2018 +1)° (2)

T (1),(2) = (2018")% < 4 < (2018 +1)°

Suy ra A khong 14 sé chinh phuong (PPCM)

Bai 6: Chimg minh rang;

M = 20217 +2021'° + 2021% +...+2021> +2021' +2021° khong 14 s6 chinh phuong.
Loi giai:

Tacod: M =2021°"" +2021'" + 2021 +...+2021° +2021" +2021°

= M >2021°" =(2021""°)* (1)

Lai co:

2021 42021 +...4+2021% +(2021' +2021°) < 2021'° +...+ 2021 (100 s6 2021'™)

= 2021 +2021” +...+2021% +(2021' +2021°) <100.2021'"

= M <2021° +100.2021'° < 2021*° +2021""" < 2021°" +2.2021"""° +1

— M < (2021 +1)? (2)
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Tir (1),(2) = (2021'"°)? <M < (2021 +1)?

Suy ra M khong 14 sé chinh phuong (DPCM)

Dang 2: Chirng minh biéu thirc A(n) khong la s6 chinh phwong.

1. Phwong phap gidi:

- Pé chung t6 biéu thic A(n) (n € N) khong 13 s6 chinh phuong ta tién hanh theo 3 budc:
Budc 1: Chimg to A(n)>[B(n)]

Budc 2: Chimg to A(n) <[B(n)+1]’

Budce 3: Tir 2 bude trén suy ra [B(n)]2 <Am)< [B(n)Jr]]2 = A(n) khong 1a s6 chinh phuong.
- Str dung céc hing dang thirc sau dé bién ddi biéu thuc:

(a+b)Y =a’*+2ab+b’

(a—b)’ =a*-2ab+b’

a’*—b*=(a—b)a+b)

a’—b’=(a—b)a+ab+b)

a’+b’ =(a+b)a—ab+b)

11. Bai todan:

Bai 1: Chting minh rang tich ctia hai s6 ty nhién lién tiép khac 0 khong 14 s6 chinh phuong.
Loi giai:

Goi 2 s6 tw nhién lién tiép khéc 0 1a n;(n+1) (n e N*)

Tich2s61a n(n+1)

Ta co n(n+l)=nz+n>n2 (neN*) )

Mitkhac n° +n<n’*+2n+1=(n+1) 2)

Tu (1), Q) =>n’ <n*+n<(n+1)’ =n’ <nn+1)<(n+1)°
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= VneN* thi n (n + 1) 13 khong 14 s6 chinh phuong.

Vay tich ctia hai s6 ty nhién lién tiép khac 0 khong 1a sé chinh phuong (DPCM)

Bai 2: Ching minh rang tich cta bbn sd nguyén duong lién tiép khong 1a sé chinh phuong.
Loi giai:

Goi 4 s6 nguyén duong lién tiép 12 n;(n+1);(n+2);(n+3) (n € N*)

bat S=n(n+1)(n+2)(n+3)

=S= [n(n + 3)][(n +1)(n+ 2)]

=S =" +3n)(n* +3n+2)

bat (n’ +3n)=x (xeN*) = S=x(x+2)=x"+2x

Nhan thay x* <x? +2x <x?+2x+1 = x> < x> +2x < (x+1)

Suy ra Skhéng 1a s6 chinh phuong Vx € N*

Suy ra Skhéng 1a s§ chinh phuong Vn e N*

Vay tich bdn s6 nguyén duong lién tiép khong 1a s6 chinh phuong.

Bai 3: Chirg minh ring tong binh phwong ctia bon s6 ty nhién lién tiép khong 13 s6 chinh phuong.
Loi giai:

Goi 4 s6 tw nhién lién tiép 1a n;(n+1);(n+2);(n+3) (neN)

Dit A=n"+(n+1)° +(n+2)" +(n+3)

=S A=n"+@ +2n+ )+ (> +4n+4)+(n* +6n+9)

= A=4n" +12n+14

= A=4n* +12n+9)+5

= A=[(2n)* +22n.3+3* |+5

= A=2n+3)*+5
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= A=(2n+3)’+5

= A>@2n+3) (1)

Mat khac ta co:

(2n+4)’ =4n’ +16n+16=(4n’ +12n+9)+4n+7=(2n+3)* +4n+7>(2n+3)’ +5 (neN)
= A< (2n+4) (2)

T (1),(2) = (2n+3)* < A< (2n+4)* = A4 khong 1a s chinh phuong.

Bai 4: Chung minh riang Vn € N cac sb sau khong 1a s6 chinh phuong

a) n*+7n+10
b) 4n® +5n+2
Loi giai:

a) Nhan thy : (n+3)* =n*+6n+9 (VneN)

Ma n*+7n+10> n* +6n+9

nén n’ +7n+10> (n+3)* (1)

Ciing ¢6 (n+4)’ =n’ +8n+16 (VneN)

Ma n* +7n+10< n* +8n+16

nén n° +7n+10<(n+4)° VaneN (2)

T (1),(2) = VneN thi n? +7n+10 khong 14 sé chinh phuong

b) Nhan thdy Vn € Nta co:
2n+1) =4n" +4n+1

(2n+2)° =4n" +8n+4

An* +4n+1<4n* +5n+2< 4n* +8n+4

= 2n+1)° <4n” +5n+2<(2n+2)’VneN

= VneN thi 4n® +5n+2 khong 1a sé chinh phuong

Bai 5 Ching minh rang v6i n 1a s6 ty nhién thi cac sé sau khong phai sb chinh phuong
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a) A=n"+2n+3
b) B=9n*+8n+10
Loi gidi:

a) Ta co: (n+1) =n*+2n+1

(n+2) =n*+4n+4

Ma n’ +2n+1<n’ +2n+3<n’ +4n+4
nén (n+1)Y <n’ +2n+3<(n+2)°

= A=n*+2n+3 khong 14 s6 chinh phuong

b) Tacod: Bn+1)> =9n*> +6n+1
(Gn+2)> =9n* +12n+4

Ma 97> +6n+1<9n° +8n+10<9n” +12n+4

nén (3n+1)> <9n”> +8n+10< (3n+2)*

= B =9n* +8n+10khong 13 s chinh phuong

Bai 6: Chung minh rang sb ¢6 dang n® —n* +2n* + 2n* trong d6 ne N;n > 1khong 14 sé chinh
phuong.

Loi giai:
biat B=n®—n* +2n° +2n°

Bent(n' =it +2042) = [ (0" =) + (20 +2)
= B=n’[w (0’ =D+ 201+1) | = [ (n=1)(n+1)+2(n+1)]

= B = (n+1)[w* (n=1)+2] = (n+1)[ = +2]

= B=n*(n+1).[ (1 +1)=(n* =1) | =n* (n+1).[ (n+1)(n* =n+1)=(n=1)(n+1)]
= B=n’(n+1).(n+1)] (0 =n+1)=(n=1)] = w* (n+1)" (v ~2n+2)

Véi neN, n>1thi n*=2n+2=(n’=2n+1)+1=(n-1) +1>(n-1)
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= B>(n-1) (1)
Mit khac v6i neN, n>1tacd n* —2n+2 =nz—(271—2)=112—2(71—1)<112
— B<n’ 2)
Tir (1),(2)suy ra (n—1)° < B<n* = Bkhong phai 1a mét s chinh phuong.

Vay s6 ¢6 dang n® —n* +2n* +2n* trong 46 ne N;n > 1khong 1a s6 chinh phuong (DPCM)

Bai 6: Cho 7 1 s6 nguyén dwong va m 13 wéc nguyén dwong ctia 2n° .
CMR: n? +m khong 13 sé chinh phuong.

Loi giai:

Gia str: n* +m 1a s6 chinh phuong.

bat: n2+m=k2(keN) (1)

2 2
Theo bai ra ta c6: 2n° = mp (peN):m:L
p

27’12 . 2 2712 2
Thay m =——vao (1) ta dugc: n”" +——=k
4

=n’p’+2pn’ = p’k’

=n’ (p2 +2p):(pk)2

Do n*,( pk)2 1a cac s6 chinh phuong nén p* +2p 1a sb chinh phuong.

Mit khéc: p* < p®+2p<(p+ 1)2 — p* +2p khong 1a s6 chinh phuong (Mau thudn véi gia sir)

Vay n* +m khong 13 sb chinh phuong.

Dang 3: Tim gia tri ciia n dé biéu thirc 4(n) 12 mdt s6 chinh phwong.

1. Phwong phap gidi:
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CHUYEN DE SO CHINH PHUONG

Xét cac trudng hop co thé xay ra cta n. Dung tinh chat “Néu ¢* <k < (¢+1)* (k;q € N) thi k khong

1a s6 chinh phuong” dé loai cac gia tri khéng phu hop ctia n va tir d6 chon gia tri phit hop cua 7.
11. Bai toan:

Bai 1: Tim s6 tu nhiénndé n(n+1)1a s chinh phuong.

Loi giai:

Vi n 1a sb tu nhién nén ta xét cac truong hop sau:

+) n=0=>n(n+1)=0 = n(n+1) 1a s6 chinh phuong

+)ynx>1:
Taco n(n+1)=n*+n>n’ (neN¥) )
Mitkhac n° +n<n’*+2n+1=(n+1) (2)

Tu (1), Q) =>n’ <n*+n<(n+1)
=>n <nn+)<(n+1)’
= Vne N* thi n(n + 1) 13 khong 1a s6 chinh phuong.

Vay n=0thi n (n + 1) 13 sb chinh phuwong

Bai 2: Tim s ty nhién n dé S = n(n+1)(n +2)(n+3)1a sé chinh phuwong.
Loi giai:

Vi n 14 s6 ty nhién nén ta xét cac truong hop sau:

) n=0=>S=n(n+)(n+2)(n+3)=0=S la sb chinh phuong
+)yn>1:

Taco S=[n(n+3)].[(n+1)(n+2)]=(n* +3n)(n* +3n+2)
bit (n* +3n)=x (x24) =S=x(x+2)=x"+2x

Nhan thdy x* <x*+2x <x>+2x+1 = x* <x’ +2x < (x+1)’

Suy ra S khong 14 s6 chinh phuong Vx > 4
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CHUYEN DE SO CHINH PHUONG

Suy ra S khong 14 s6 chinh phuong véi n>1

Vay n=0thi S=n(n+1)(n+2)(n+3)=01asd chinh phuong.

Bai 3: Tim s6 ty nhién n dé n® +3n 1a s chinh phuong
Loi giai:

Vi n 14 sé ty nhién nén ta xét cac truong hop sau:

+) n=0=n’+3n=0 = n’ +3n 1a s6 chinh phuong
+) n=1=>n*+3n=4 = n’+3n 1a s6 chinh phuong

+) n>1:

Taco n* +3n=n"+2n+n>n"+2n+1=n+1)>
Cingcod n’ +3n=n"+2n+n<n’+4n+4=(n+2)

= (n+1)’ <n*+3n<(n+2)

= n” +3n khong 1a s6 chinh phuong

Vay voi n=0;1 thi n* +3n 1a s6 chinh phuong.

Bai 4: Tim s6 ty nhién n dé n* —3n+6 1a sé chinh phuong

Loi giai:

Vi n 1a sb tu nhién nén ta xét cac truong hop sau:

+) n=0=n*-3n+6=6=n*-3n+6 khong 1a s chinh phuong.
+) n=1=n*-3n+6=4=n*-3n+6 1a s6 chinh phuong.
+)n=2=n*-3n+6=16=n*-3n+6 la s6 chinh phuong.
+H)yn>2:

Taco n* =3n+6=n*+CBn-06)=n*-3n-2)<n* =@*)* (1)

Mit khac ta co: (n* —1)> =n* —2n" +1

Xét hiéu:
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CHUYEN DE SO CHINH PHUONG

n*=3n+6-m’ -1 =n"-3n+6—(n*-2n" +1)
=2n"-3n+5
=2n" —4n+n+5

=2n(n-2)+n+5>0 Vn>2
=>n'-3n+6-n" -1’ >0=n"-3n+6>n* -1 (2)
Tu (1), 2) = #* -1’ <n*-3n+6<(n’)’

= n* —3n+6 khong la s6 chinh phuong.

Vay voi n=1;2 thi n* —3n+6 1a s6 chinh phuong.

Bai 5: Tim tat cac cac s6 nguyén n dé: n* +2n° +2n* + n+7 1a sb chinh phuong
Loi giai:

bat y° =n4+2n3+2n2+n+7:(n2+n+1)2—(n2+n+6)
=y’ =(n2+n)2+(n+%j2+6% hodc y* Z(n2+n+2)2—3(n2+n—1)

Khi n=0 hodc n=—-1= y* =7 khong phai 13 sb chinh phuwong

V6i n#0,~1=n’ +n-1=(n=1)(n+1)+n va -3(n’ +n-1)<0
Tacé: (;12+n)2 <y’ <(nz+n+2)2 =y’ :(;12+;1+1)2

. 2 n=2
Licdo: n"+n-6=0=>
n=-3
Bai 6: Tim s ty nhién 7 c6 2 chit s6 biét rang 2n+1 va 3n+1 déu la cac sd chinh phuong
Loi giai:
Ta ¢6 s6 tu nhién 7 ¢6 2 chit sé nén 10 <n <99

= 21<2n+1<199
Tim s6 chinh phuong 1¢é trong khoang trén ta dugc 2n+1 béng 25:49;81;121;169
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CHUYEN DE SO CHINH PHUONG

Tuong Gng voi sb6 n béng 12;24:40;60;84
Tuong tmg 3n+1bang 37; 73; 121; 181; 253. Trong d6 chi c6 121 1a s6 chinh phuong.

Vay s0 ty nhién n c6 2 chir s0 can tim 1a n=40

Bai 7: Tim s ty nhién n dé n* —n+2 1a s6 chinh phuong

Loi giai:

Vi n 14 sé ty nhién nén ta xét cac truong hop sau:

+) n=0=n"-3n+6=6=n*—3n+6 khong la s chinh phuong.
+) n#0 taxét:
(n4—n+2)—(n2—1)2:(n4—n+2)—(n4—2n2+1):2n2—n+1>0
= (n*—n+2)>(n* =1 (1)
(n2+1)2—(n4—n+2)=(n4+2n2+1)—(n4—n+2)=2n2+n—1>0
= (2 +1) >(n' -n+2) @

T (1) va 2) = (n* 1) <(n* —n+2)<(n* +1)

:(n4—n+2):n4

= -n+2=0
=>n=2

Vay n=2 thi n* —n+2 14 sd chinh phuong

Dang 4: Tim mot s6 chinh phwong théa min cac diéu kién cho trudérc.

Bai 1: Cho A 14 s6 chinh phuong gém 4 chit s6. Néu ta thém vao mdi chir s6 ciia A mot don vi thi ta
dugc s B ciing 13 s6 chinh phwong. Tim hai sb A va B.

Loi giai:

Goi A=abcd =k*,khi d6: B=(a+1)(b+1)(c+1)(d+1)=m’ (k,meN,32<k<m<lOO)

Taco:
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CHUYEN DE SO CHINH PHUONG

= m’ -k’ =(a+1)(b+1)(c+1)(d +1)—abcd

= m’ —k* =1000(a+1)+100(b+1)+10(c+1)+(d +1)—(1000a +1005+10c +d )

= m’ —k* =1000a +1000+1005 +100+10c +10+d +1—(1000a + 1005 +10c +d )
=m’ -k =1111

= (m—k)(m+k)=11.101 (1)

Nhan xét thay tich véi k,m e N,32 <k <m <100 = (m—k),(m+k) 14 hai s6 nguyén duong.

va m—k <m+k <200 (2)

m—k=11 {m=56

Tu (1), (2) = Rt
(1) ) {m+k:101 k=45

Vay hai s6 4 =2025,B=3136

Bai 2: Tim 1 s0 chinh phuong gom 4 chir so biét rang s0 gdm 2 chir s6 dau 16n hon s6 gdm hai chir s6
sau mot don vi.

Loi giai:

Goi s6 chinh phuong c6 4 chit s6 1a abcd

Dit abed =k* (keN,32 <k <100)

= 100ab+cd =k> (1)

Mat khac theo bai rata co : ab—cd =1

= 100(ab—cd) =1

= 100ab —100cd =100 (2)

Tir (1),(2)suy ra (100ab+cd )-(100ab—100cd ) = k> =100
= 10lcd = k> —10” = (k—10)(k +10)

= k+10:101hodc £—10:101
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CHUYEN DE SO CHINH PHUONG

Ma ke N,32<k <100 nén (k-1;101)=1= k+10:101

Do 32<k <100
—42<k+10<110
= k+10=101

= k=091

= abcd =91° = 8281

Vay sb chinh phwong c6 4 chit s6 can tim 1a 8281

Bai 3: Tim so chinh phuong c6 4 chir so biét rang 2 chit so dau giong nhau, 2 chir s6 cudi giong nhau.
Loi giai:

Goi s chinh phuong phai tim 14 : aabb=n’,(a,beN),1<a<9,0<b<9

Ta cd: n° = aabb =100aa+bb =11.100a +11b
= n’ =11(100a+b)=11(99a+a +b) (1)
=n’ill

Ma 11 14 sé nguyén tb = n*:11° )
Tu (1),(2) tasuyra a+b:l1
Ma1<a<9,0<H<9

=>1<a+bh<18

=a+b=11
Thay a+b=11vao (1) ta duoc : n’ :112(9a+1):>9a+1 1a sb chinh phuong
Bang phép thir a tir 1 dén 9 ta thdy c6 a =7 la théamin = b =4

Vay sb can tim 1a 7744 .

Bai 4: Tim mot s6 c6 4 chit s6 vira 1a s6 chinh phuong vira 13 mét 1ap phuong.

Loi giai:
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CHUYEN DE SO CHINH PHUONG

Goi s6 chinh phuong d6 la: abed

Theo bai ra ta cd abed = x° =y (x,y € N)

Vi »* = x* = y ciing 1a mot sé chinh phuong.
Mit khéc ta 6 : 1000 < abed <9999

= 1000 < y* <9999

=10" <y’ <21
=10<y<21
Ma y 1a s6 chinh phuong nén y =16

= abed =16°

= abcd = 4096

Vay s6 ¢ 4 chir s vira 1a s6 chinh phuong vira 1 mot 1ap phuong 1a 4096

Bai 5: Tim s6 c6 hai chit s6 ma binh phuong cta s6 4y bang 1ap phuong cua tong céc chir sb cia nd.
Loi giai:

Goi s phai tim 1a ab(a,heN,1<a<9,0<h<9)

Theo bai ra ta ¢o: ab = (a +b)3 < (10a +b)2 =(a +b)3

Khi d6 ab 12 mot lap phuong va a+b 1a mot s6 chinh phuong
bat E=t3(teN),a+b=m2(meN)

Vi 10 <ab <99

=10<# <99

= t=27hodc t =64

= ab =27hoic ab = 64

TH1 : ab=27 = a+b=9 la s6 chinh phuong

TH2: ab=64=a+b=10 khong 14 s6 chinh phuong ( loai)
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CHUYEN DE SO CHINH PHUONG

Vay s6 ¢6 hai chir s ma binh phuong cta sb ay bang lap phuong cua tong cac chit s6 cia nd 14 27.
Bai 6: Tim ba s6 chinh phuong 1¢ lién tiép ma tong ctia chung 1a mot sd c6 4 chir sé gibng nhau.
Loi giai:

Goi ba s6 1& lién tiép d6 1a: 2n—1,2n+1,2n+3(neN)

Taxét: A=(2n—-1)" +(2n+1)" +(2n+3)’

A=(4n" —4n+1)+(4n’ +4n+1)+(4n’ +12n+9)

A=12n" +12n+11

Theo bairatacd A=12n>+12n+11=aqaaa=1111.a (a léva 1<a<9)
=12n" +12n=1111.a-11

:>12n(n+1)=11(101a—1) *)

=10la—1:3

=99%a+2a-1:3

=2a-1:3

Vil<a<9=1<2a-1L17

Ma 2a—-11¢ nén 2a—1€{1;3;9;15} = a €{1;2;5;8]

Vi a lénén a=1;5

+ Thay a=1vao (*) ta dugc 12n(n+1)=1100

= n(n+1)=275

Ma n(n+1) 1a tich 2 sb tu nhién lién tiép nén chi ¢6 tan cung 1a 0;2;6 (loai)
+ Thay a =5 vao(*) ta dugc 12n(n+1)=5544

= n(n+1)=462

= n(n+1)=21.22

= n=21
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CHUYEN DE SO CHINH PHUONG

m-1=41 |(2n-1) =168
=12n+1=43 = (2n+1)" =1849
n+3=45 |(2743) =2025

Vay ba s6 chinh phuong 1¢ lién tiép can tim 13 1681;1849;2025

Bai 7: Tim s6 chinh phuong ma n6 bang binh phuong cua mot s6 c6 hai chir s va bang 1ap phuong
cua tong hai chit s cua so c6 hai chit so do.

Loi giai:
Goi s chinh phuong can tim 1a »
. —\?2 3 ;
Theo bai ra ta c6 (ab) =n=(a+b) nén (a+b)lasd chinh phuong.
bit (a+b)=x" = x° —ab =x =ab
ma 9<ab<100 =9<x’ <100=> x {3;4}
Néu x =3 = ab =27 (thoa man)
Néu x=4 = ab =64 (loai)

—n=ab =27*=729

Vay sb chinh phwong can tim 13729

Bai 8: Tim mot s6 chinh phuong biét n6 bang tong ciia mot so c¢d hai chir s6 vdi s6 gdm hai chir s6 do
viét theo thur ty nguoc lai.

Loi giai:
Goi s6 chinh phuong d6 c6 dang »n® (n e N)

Theo bairatacod: n’ =E+E(a,beN;0<a,b<9)

=n*=10a+b+10b+a=11(a+b) =>ni11
Ma 11 1a sé nguyén té nén = n* 112

= 11(a+b)}11> = (a+b)'11
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CHUYEN DE SO CHINH PHUONG

Ma a,beN;0<a,b<9=2<(a+b)<18=(a+b)=11

=n’=11.11=121

Viy s6 chinh phuong can tim 1a 121

Bai 9: Tim mot s6 chinh phuong biét n6 bang binh phuong ctia mdt s6 c¢6 hai chit sé trir di binh
phuong ctia s6 gdm hai chir s6 d6 viét theo tht ty nguoc lai.

Loi giai:

Goi s6 chinh phuong d6 c6 dang n® (n € N)

Theo baira ta ¢ : n’ :%2 +Ez (a,beN;O<a,b<9)

=n’ =(10a+b) —(10b+a) =(100a” +20ab+b*)—(100b" +20ab +a’ )
= n’ =99a’ —99b* =99(a’ b ) =11.9(a’ = b’)
:>n2:11.9(a—b)(a+b)

=n’ill

Ma 11 1a sé nguyén t6 nén = n*:112

= 11.9.(a—b)a+b)112

Vi a,beN;0<a,b<9=0<(a-b)<8,2<(a+b)<18=(a+b)=11
=n* =113*(a—b)suy ra (a—b)la sé chinh phuong

Ma 0<(a—-b)<8 = (a—b)=1;4

Mit khéc vi (a—b),(a+b)cung tinh chdn 1é nén (a—b)=1

=n’=113%1=1089

Vay s chinh phuong can tim 14 1089

Bai 10: Tim s6 chinh phuong c6 dang abcd , biét : ab—cd =1

Loi giai:
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CHUYEN DE SO CHINH PHUONG

bPit abed =n* = n* = 100ab + cd

Ma ab =cd +1

nén n® =100(cd +1)+cd =101cd +100
= n>—10* =101cd

< 101led = (n+10)(n—10)

= (n—10)(n+10):101

n—10:101

Vi 101 1a s6 nguyén t6 = .
n+10:101

Taco: 1000 <n” <10000 = 31<n <100 = n+10:101 <> n=91

= abed =917 = 8281

Bai 11: Tim mot sd chinh phuong c6 4 chit s 1a s6 1a mot 1ap phwong ctiia mot sd tu nhién.

Loi giai:

Goi s chinh phuong d6 14 : abed = x* =y’ (x,y € N)

Vi y’ =x” =y ciing 1a mét s6 chinh phuong.

Ta ¢6 : 1000 < abed <9999 = 1000 < y* <9999 = 10< y <21

Ma y 14 s6 chinh phuong nén y =16

= abcd =16° = 4096

Vay s chinh phuong can tim 1a 4096

Bai 12: Tim mot so0 chinh phuong gom 4 chir so sao cho chit sO cudi 1a s6 nguyén to va so d6 bang
binh phuong ctia so c6 tong cac chit sO 1a mot so chinh phuong.

Loi giai:

Goi s6 phai im 14 : abed vé6i a,b,c,d e N,1<a<9,0<b,c,d <9
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CHUYEN BE SO CHINH PHUONG

Vi abed 1a sb chinh phuong nén d e {0;1;4;5;6;9} ma d 12 s6 nguyén td nén d =5

Dit abed = k* <1000 =>32 <k <100 véik 12 1 s6 c6 hai chir s6 ma k* ¢6 tan cing 1a 5

= kc6 tan cung 12 5 va tong céc chit s6 cua k 1a mot s6 chinh phuong = k = 45

Vay abcd =2025
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