DU AN TACH PE HSG TOAN 7

CD 6: CAC BAI TOAN VE SO CHINH PHUONG

Dang 1: Chirmg minh mét s (mot téng) 1a s6 chinh phuwong

Dang 2: Chirmg minh mét s6 (mot tong) khong 1a sé chinh phuong

Dang 3: Tim s chinh phuong

Dang 1: Chirng minh mjt s6 (mét tong) 1a sé chinh phwong
Caul. (HSG 7 huyén Hau Loc 2022 - 2023)

a b ¢ d v . & o \ ~
Cho *, 7, 7, la cac sO6 nguyén thoa man

abed +2023

a =bm+e +d‘_ Chung minh rang:
viét dugc dudi dang hiéu cta hai sé chinh phuong.

Loi giai
Cach 1:

. (2m+1) =4m” +4m +1 =dm(m+1)+1
Ta co: .

Qm+1)

Do do6 taco 1a s6 chinh phwong 1¢ chia 8 luén du !

Néu a,b, c,d déu 1¢ thi a, b e, 45 chia 8

a’ =b"+c’ +d’

déu du ! din dén khong xay ra

(vi vé trai chia 8 du 1, vé phai chia 8 du 3))

A E) b$ E) O e A z < n ~

Vay trong cac s6 @0 phai co it nhat mdt s6 chan nén abed chin = abed +2023 1é.

abed +2023 =2k +1(ke Z) =(k+1) - &
bat
Cach 2:
ﬂ: - b: :f‘: +,_-f: = (ﬁ' = I'r?)(ﬁ' +|'r3‘) :E': +ﬁ‘r:

. cabcd (a-b), (@a+b) . _ (a-b)a+b)4

Giasircabbnsé © 7 ddule thi chin =
L (e+dn)a

c’,d’ x . 4 1 = (c*+d*):4 )
ma la cac s6 chinh phuong 1¢ khi chia cho ™ du * nén du © ( mau

thuan). Diéu gia su sai.

Suy ra it nhat mot trong bon s6 ¢6 mot s6 chan = abed chén ~ abed +2023 1é.
ﬂbcd+2023:ﬂb:d r'*'“E"'”""r4-|r:,+||+|r:+|'vr ‘“bmra-ml"r ‘”bfd+|0|||

Ta co: ' T

_ ‘”i""fnmz ‘ﬂdeHDII‘ 1

_ ‘”i""fnmz ‘ﬂdeHDII‘ . ‘”bfﬂmlz ‘ﬂdeHDIIH
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DU AN TACH PE HSG TOAN 7

Cau 2.

Cau 3.

Cau 4.

= L s1012 | - | ””':'d+|r:+|||
abcd&_z ﬂf?c'ﬂ’HmE ;‘ﬂbﬂfﬂt}ll‘

. abcd s . abcd 2 2 = 2 | I .z
ma chan nén = hay la cac so
chinh phuong.
Vay ed +2023 L4 4i0c duéi dang hiéu cta hai sé chinh phuong.
(HSG 7 thij xa Nghi Son 2022 - 2023)
Cho ™ 14 sé tw nhién c6 hai chit s, Tim * bidt **4 va 2" ¢bu 1a cac sb chinh phuong.

Loi giai

. . 2;3, 7,8
Nhan xét: SO chinh phuong khong thé tdin cung la = 7

. 2n

0:2:4:.6;8
Vi T

A ’ A N s =N A \ \
la s chinh phuong nén ™ chan tan cung la

48 - n+4

o Néu" tan cung la ; thi khong phai 1a s chinh phuong.

. 2n

e Néu” tan cung la 6 thi khong phai 14 s6 chinh phuong.

2 = n+4 6

Do d6 " chi c6 thé tan cung la 0 hoac chi ¢6 thé tan cung la 4 hoiac

14 =n+4<104 . n+4

Ma 1a s6 chinh phuong tan cing la 4

Vi " 1a s8 ¢6 hai chit s6 nén
) _ n+4ell6 30; 04
hoic = nén '

. n+4=16> n=12
u

o Né khi d6 2" =% (khong thoa man)
o Néu 76 = mI32 4 46 2 =04 thoa man)

o Néy"HA=04= m=60 1446 21 =120 (kheng thoa man)
Viy n =32

(HSG 7 Thanh phé Ninh Binh 2022 - 2023)

Cho > s6 duong d6i mot khac nhau sao cho mdi sé khong c6 udc nguyén té nao khac 2 va
3 . Chting minh rang trong > s0 d6 ton tai hai s6 ma tich ciia chung 1a mot s6 chinh phuong
Loi giai

M5i 6 trong > s6 c6 dang ¥ trong do Y lash tu nhién khac 0

(x;¥) (C:CR(LL)(C L)L C) vies D

chi c6 the ico > b dang

nén ton tai 2 6 cung mot dang nén tich 2 6 nay 1a sé chinh phuong.

(HSG 7 huyén Dién Ban 2022 - 2023)

\m 60 1

Cho sb ty nhién ¢ g0 30

chir s6 ', s6 tu nhién b gom chit s6 2. Chung minh rang
hiéu ¢~ bla mot s6 chinh phuong.
Loi giai

6l

3

Ta co:
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DU AN TACH PE HSG TOAN 7

¢ =14l ¢ +1 =3§’_\§-Eﬁ:9+| —10¥

el 51 =
bat ’

a=c(9c+1)+c=9" +2c —
Khi dé va b=2¢

a-b=9"+2¢c- 2¢ =9° :(34_":':

Xét hiéu

a-b=0@c) )
Vay la s6 chinh phuong.

. (HSG 7 huyén HUNG HA, truong VAN LANG 2022 - 2023)
X+ + _r+l_ + r+l_"* + x+ﬁ +..+ 'H-ﬁ‘ =1lx
Bigt '~ 0 - B . Chitng minh rang 119% 13
sO chinh phuong.
Loi giai

Nhan xét: V& trai cla déng thic ludn = 0 nén vé phai =0
suy ra IIx > 0 hay x> 0_
Vi * 29 hentacé

1 1 1 1 1
x+—| v+ |+ — |+ |+ —| =]y

2 B 12 20 IID‘

1 1 1 1 1
Y+—+x+—+x+—+x+—+.+x+—=llx
2 0 12 20 11

1 10
I

x=l- —=—
suy ra 11 (t/m)
10

X =— .
Véi 1 gy HO0x =100 =107 papy TOX |y o5 chinh phuong.

. (HSG 7 huyén Hung Ha, tinh Thai Binh 2021 - 2022S)

Cho cdc s6 thuc  duong " va " théa  man:

202 220 2021 2021 2022 022 2 2
m> ™ = e =™ ™ » P=T+m’ +n P 13

Va . Chitng minh rang
sO chinh phuong.

Loi giai

f”'_":l'_":l +”'_":l3':l :f”}:lll +”3':I3| :”;3':!32 +”3'.I33
¥ |l 22 2021 2021 X021 2021 220 2020
m- T 4n T em - =0 smT T +n -m T -n =0
Suy ra va
2021 e | 2020 2020
m™ G- D+n™ (n-1)=0 Com - D)+ (- 1) =0
Hay va

Tu do suy ra
=m (m-1)-m™ G- D+ (n-1)- """ (n-1)=0
= m™ (n-1) - ™" (n- 1Y =0

(1)

om0 >0:0m- 1) 20:(n-1) =0
Ta co:
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Cau 8.

o om™ (m- 1Y =0 ™ (- 1) =0 (2)
Nen va
= (n- 1Y =0

\

R . m™ (m- 1) =0
Tu (1) va (2) suy ra Y

(m-1) =0 (do m**>0)  (n-1) =0 (don™™ >0)

hay

va
Turdétace ™ 170 yy n-1=0 hgy m=1 3y n=

Khi d6 P=T+m +n" =T+1+1=9 =3

vay © 1a s6 chinh phuong.

. (HSG 7 huyén Quan Hoa, tinh Thanh Hoa 2021 - 2022)

Cho céc s6 nguyén duong " théa man "*1 va 27*1 gau 13 s6 chinh
phuong. Chiing minh rang "4,
Loi giai

n+l =k 2n+l=m’(k.meN)

Dat

R . A ia A v ain e, mEAFIGEN)  2p41 =2t 41
Vi 27+ 135518 nen ™ 13 s6 18. bat ta cé: '
= n=2Ht+1) = p n =2t +1) ha

, suy ra = k)

y " 13 s6 chdn aso 8.
N =k -1 =(k-D(k+l) > N P T U, N :
Do vay " (k= Dlk+l) la tich cua hai s6 chan lién tiép nenn'8

(n+D)+(2n+1)=3n+2 =k +m’

Mt khac: 13 56 chia >du 2
L 3 4 00w 1 oA kP somt g 3
Ma sbé chinh phuong khi chia cho ~ chidu “hoac * nén ™ va ™ chia “du
1
okt =(2 - =n- = :
Do dé m- -k =(2n+1)- (n+l)=n ,3. Vi (3,8) lnén "'24(dpcm).

(HSG 7 huyén Nghia Hanh nam 2021 - 2022)
Cho > s6 chinh phuong bat ki ¢6 chir s6 hang chuc khac nhau con chir sé hang don vi déu

la 6. Chung minh rang tong cac chir sé hang chuc cia > s6 chinh phuong d6 1a mot b
chinh phuong.
Loi giai

M =a~ , 1~ A1 P I AT S
c6 chir so hang donvila = thi ™ 1a s0 chan,

Néu mét sb chinh phuong

) 2:4
Dods 77 47,

M ohai chia hét cho 4

phai la mdt trong cac $6: 16; 36; 56; 76; 96.

Theo dau hiéu chia hét cho 4 thi hai chit s6 tan cung cua

Nén 2 chit sé tan cung cua M

Ma > s6 chinh phuong bat ki ¢6 chit s6 hang chuc khac nhau, chit sé hang don vi déu 1a 6
nén 3 chir séhe‘mg chuc d6 chinh la: 1; 3; 5; 7; 9.

Tir d6 tong céc chir s6 hang chuc cia > s6 chinh phuong d6 la:

< =25=5 . «
[ +3454+749=25=5 |, « chinh phuong.
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Cau9. (HSG 7 huyén Tam Dwong nam 2021 - 2022)

() =ax" +bx" +cx+d
Cho da thuc / trong do a.b,c,deZ va théa man

fW.f(-2)

b=3a+c
Chung minh rang tich 1a binh phwong ciia mét sb nguyén.
Loi giai

fF)=ax” +bx" +cx+d
Ta co:

F)=a.l’ +b ' +cl+d =a+b+c+d
Nén: .

F(-2D=aC-2) +p(-2) +e(-2)+d =-8a+4b- 2c +d

- fGE2)=la+b+c+d)- (-8a+4b- 2c+d) =9a- 3b+3c
1doO:

=(9g +3¢)- 3b =3QCa +c)- 3b =3b- 3b =0 bh=3a+c
(do )-

f(” :_f":' 2)

Suy ra
F.f (- 3):[;‘0)]3 —(a+b+c+d) )
Do do la binh phuong cia mot s6 nguyén.
Cau 10. (HSG 7 huyén Vii Thu nam 2021 - 2022)

Fe)=ax’ +bx" +ex+d (a,b,c,d Ta+b+c=0.

Cho da thuc: 1a cac sb nguyén). Biét
I A ) N A C)
Ching minh rang la s6 chinh phuong.
Loi giai
f ) =ax +bx’ +ex+d (a b,c,dEZ)
Ta co: -
= f(3)=2T7a+9% +3c+d _ f(-2)=-8a+4b-2c+d

va

= f(3)- f(-2)=35a+5b+5c=5(Ta+b+c)=0  7,4p+c=0
(vi )
= f@3)=f(2)= fR)-fCD=[FB)
.abc,ded | fQBez = [f(?’)]z
Vi nén
Véyf(S)-j(-?.)

1a s6 chinh phuong.

13 sb chinh phuong.
Caull. (HSG 7 huyén Vi Thu, tinh Thai Binh, 2022- 2023)

filx)=ax” +bx+c _, ab
. Bi

A ,0,C Je A A \ 2(1 +b =0
la cac s6 nguyén va

Cho da thuc:

A €) N2 C) B
rang: 1a s6 chinh phuong.

Loi giai

. Chung minh

Vi fix) =ax” +bx +£‘, nén:

f(5)=25a+5h+c

(-3)=9a- 3b+c
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Cau 12.

Cau 13.

Cau 14.

2a+b =0 = b=-2a

Ma: (2)
f(58)=15a+c
f(-3)=15a+c
CfG)f(3)=05a+c)y d e o
Do do: la s6 chinh phuong (vi *, = déu la s6 nguyén)

(HSG 7 huyén Hoai Nhon, trwong DPao Duy Tir; huyén Nam Tra My, trwong Tra Ka;
huyén Thing Binh; huyén Bén Lirc 2018 - 2019)
cvab o1 \ (a,b) =1. , . s a b 1
Cho tich ™" 1a s6 chinh phuong va Chung minh rdng ~ va = déu la so chinh
phuong
Loi giai

Gia st ¢ khong phai 13 s6 chinh phuong, suy ra khi phan tich s6 % ra thira s6 nguyén t6 thi
s6 % chira thira sb k mi 1¢

(aa b) =1 b , ,
Vi nén -~ khong chtra thira s6 nguyén to

ab = ab

Do @6 %P chira thira s6 nguyén t& % mi 16 khong phai 14 sb chinh phuong, trai véi
gia thiét nén gia sir sai
Cab .. (ab)=1 , _p ., .
Vay néu 7 1a so chinh phuong va thi © va = déu la s6 chinh phuong
(HSG 7 huyén Tan An 2017 - 2018)

ab . (a.b) =1 R N R .
Cho tich * 1a so6 chinh phuong va . Ching minh rang ~ va =~ dé€u la s6 chinh
phuong.

Loi giai
Pit ab=c* 1)

(a.b) =d SR
Goi nén ¢ 'd, c:d

~(m,n) =1

a=md .c=nd ,
va voi

Hay

Thay vao (1) ta dugc: md.b=nd*

bn
= mb=n‘d= n b d (a,p) =1 (b,d) =1
0 .

b
= b =n’

2 __ 2 2 )
Thay vao (1) ta dugc: an- =n.d = a=d

Vay % va b déu 1a s6 chinh phuong.

(HSG 7 truwong Phan Pinh Phung 2017 - 2018; huyén Lam Thao 2016 - 2017)
ab A (ﬂ,b) =1. . : a b .x /
Cho tich " 1a s0 chinh phuong va Ching minh rdng “va =~ deéu la s6 chinh
phuong
Loi giai
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Gia st ¢ khong phai 14 s6 chinh phuong, suy ra khi phan tich s6  ra thira sb nguyén t thi
s6 ¢ chura thira sb kmﬁ 1é

(a,b) =1 , ,
Vi nén = khong chira thira s6 nguyén to

ab khong phai 14 s6 chinh phuong, trai véi

Do d(’)’a'b chura thira sé nguyén t6 kmﬁ 16~
gia thiét nén gia sir sai

A Aoab o 1oL, ‘(a’b)zl ca b o1,
Vay néu la s chinh phuong va thi © va © déu la s6 chinh phuong.
Dang 2: Chirng minh mdt s6 khong la s6 chinh phwong
Caul. (HSG 7 huyén Ha Trung 2022 - 2023)

Véila " sé tu nhién, chimg minh rang: n+2022 khong phai 14 sé chinh phuong.
Loi giai

2 4k 4k+1(keN)

2
Vi lash tu nhién nén " 1a sb chinh phuong thi o dang hoac

n? =4k .M +2022 =4k +2022 =4(k +505)+2
Néu thi

= "+ 2022 yhong phii 1a sé chinh phuong

ol =4kl . 0 42022 =4k +1+2022 =4k +2023 =4 (k +505)+ 3
Néu thi

= 7 *3022 hong phai 1a 6 chinh phuong

Vay v6i moi s ty nhién T " Y 2022 khong phai 14 s6 chinh phuong.

Ciau2. (HSG 7 huyén Quing Xwong, Tién Hai 2022 - 2023)

A =abc +bca + cab

Cho . Chimg t6 ring < khong phai 14 sb chinh phuong
Loi giai
abc +bca +eab =111a+111b+111c =3.37.(a +b +¢)

Taco:
Vi s0 chinh phuong phai chira thtra s6 nguyén t6 voi s6 mi chan.

a+b+c =337k (k€EN) 3<a+h+c=27

Do d6 . Piéu nay vo li vi:
Vay A khong 1a s chinh phuong
Cau3. (HSG 7 huyén Vinh Loc-Thanh Hoa 2022 - 2023)

7 ) f(U):UVéf(l)=2

Cho la da thic hé s nguyén va thoa man

77

. Chimg minh ring

khong thé 1a s6 chinh phuong.
Loi giai
=0 r=2 k)
Vi va nén

c6 dang :

Flx)=2+x(x-1g(x) g(x)

trong do 1a 1 da thic voi hé s6 nguyén.

F(M)=2+42.g(7=2(mod3) _ f(7)
nc

Ta co n khong thé 1a sé chinh phuong

Caud4. (HSG 7 huyén Hiép Hoa 2022 - 2023)
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2023 p-1 ép+l

Cho  1a tich cita s6 nguyén té dau tién. Ching minh rang \4

chinh phuong

khong 1a so

Loi giai

4 1

Nhén xét: Mot s chinh phuong khi chia cho 3 va “ thi chi c¢6 thé c6 sb du 1a 0 hoac

p

e ek oz 2;3 . g
+) Tur gid thiét, suy ra © chia hét cho nhung khong chia hét cho 4

3 -1 x -1 .
Nhu vay, vi P suy ra P chia cho 3 du 2 (mau thuan) =P khong 1a so6 chinh

phuong.
2 . 1
+) Vi P b khong chia hét cho 4, suy ra P chiacho ¥ du 27 7 * chia cho 4 du
x 1 .
3 (mau thuan) nén P cling khong 1a s6 chinh phuong.
-1 1 .
Vay P , pY khong 1a s6 chinh phuong.
(HSG 7 huyén Hung Ha, truong Tran Duc Thong 2022 - 2023)
2001 2001 2001
- ..+

Cho 2000° +1  2000° +2 20007 +2000 Chimng minh ring: l<A’ <4
Loi giai
Téng 4 c6 tat ca 2000 4 hang.
2001 2001 2001 2001
2000° }mr:rcf 2 }mr:rcf 3 }"'}mmf 2000
Ta ¢6 : 20000 1 2 +2 2 + 2 +2
2001 2001.2000
A>— " 2000= =1 1
2000° + 2000 2000 (2000 +1)
Suy ra
2 2001.2 2000+1).2000 20007 +2
A< DC;I 2000 — ;:rm ::}m :( ‘ :) _ D,?Dt 000
Mét khac: 20007 +1 20007 +1 20007 +1 20007 +1
(2000 +1).2000 (20007 +1)+1999 1999
= = — = :|+—.,‘:2 (2)
20007 +1 2000° +1 2000° +1

Tu (1) va (2) suy ra l<A<2 hay l<d4’<4
(HSG 7 huyén Tri€éu Son nam nam 2021 - 2022)

Chimg minh rang néu sb tu nhién abe 1a s6 nguyén t thi b™- 4ac khong 13 sé chinh
phuong.
Loi gidi
2_ , m* (me IN)
Gia su b7~ dac 1a s6 chinh phuong .
4a.abe =4a(100a +10b+ ) =400a* +40ab + 4ac
+ Xeét

=400a" + 20ab +20ab+bh* - b* +4ac
=20a(20a +b)+b(20a +5)- (b - 4ac) =(20a + b).(20a +5)- (b - 4ac)

=(20a+bY - (l"?: - 4ﬂf) =(20a + b)z -m® =(20a+b+m)(20a+b- m)
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Cau 7.

Cau 8.

Cau 9.

\ abc A A A LA A c A © 1y A +H+ +b-
+ Vi abe la s6 nguyén to suy ra ton tai mgt trong hai thira s6 20a+b+m 20a+b-m

abc

hoac

chia hét cho s nguyén to

b*-m =dac=0= b>=m

+ Vi nén:

2Wa+b-m=20a+b+m<20a+b+b<100a+10b+c =—abc

20a+b+m | 20a+b-m
a va

Suy r déu khong chia hét cho sd nguyén t6 abe

Do d6 diéu gia st 1a sai.

b™- dac khong 14 s6 chinh phuong.

Vay néu sd tu nhién abe 1a s6 nguyén t6 thi
(HSG 7 huyén Mwong La nam 2021 - 2022)
Cho’ § =abc +bea +cha voi ¢ , b , € 1a céc chit sb bat ki. Chtrng minh ring § khong phai
la s6 chinh phuong.

Loi giai
Ta co:

S —abe +hea +cap =(100a+10b +¢)+(100b +10c +a)+(100c +10a +b)

l1la+1116+111c =111 a+b+¢) =37.3(a+b +c)

Giad st Sle‘l s chinh phuong, thi § phai chira s6 nguyén to 37 v6i 6 mil chin ~
3(a+b+c):37 2 (a+b+c)i37

. . -
biéu nay khong xay ra vi a, b, ¢ 1a céc chir sO nén 0=a,b,c=9= 0=atb+c E“?.
Vay © Tabetbeatcab ypane phaila sé chinh phuong.

(HSG 7 huyén Hodng Hoa 2017-2018)

Chung minh rang khong ton tai s6 tu nhién ! dé " *2002 15 6 chinh phuong.
Loi gidi
. . . . L 2
Néu so0 chinh phuong chia hét cho a (a 13 s0 nguyén t6) thi n6 chia hét cho ¢

A== +2002 15 6§ chinh phuong.

> n=2k> n*=4k>> A =n"+2002 =4 + 2002

Gidsu:
+ Xét truong hop 1: " 1a s chin

2 14 r
Ta co: 4k chia hét cho 2, 2002 chia hét cho

o 2002

2= 4 2= 4 4

chia hét cho chia hét cho

2 r r r
Do 4k chia hét cho * ¢o khong chia hét cho 4~ “ khong chia hét cho * (loai)

+ Xét truong hop 2: "1 sole = " =2k +1

(26 +1) =4b* +4b+1

=4 1a s6 chinh phuong 1¢, ¢6 dang chia cho 4 du 1.

A=k +1) +2002 =4k + 4k +2003 i3
Ma chia cho " du ~ (loai)

Vay khong ton tai s6 tu nhién f dé n” +2002 1a s6 chinh phuong.
(HSG 7 huyén Hung Ha, truong Luu Khanh bam 2022 - 2023)
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Cé tim dugc hai chit s6 ¢ va ? @& 2011% |3 pinh phuong cla mét s6 tu
nhién khéng? Vi sao?

Loi gidi
Ta c6: 0<ab<99 = 201100 =2011ab =201199
448° < 2011ab < 449°
448

va % 13 hai s6 tu nhién lién tiép

nén 2%’ khéng 14 binh phuong ctia mot s6 tu nhién.

Vay khdng tim duoc hai chit s6 ¢ va ! @& 2011 |3 pinh phuong cta mot
s6 tu nhién.

Dang 3: Tim s6 chinh phuwong

Cau l.

(HSG 7 Thanh Phé Phiic Yén-Truong THCS Pong Xuin 2022 - 2023)
4

A , N KA, X LA N A I B
Tim s0 chinh phuong c6 ™ chir s6 biét rang néu cong chit s6 hang nghin véi ~ va trir chir

s6 hang don vi di 3 ra van duge mot s6 chinh phuwong
Loi giai
. A e s .. abe,deEN 0=ab,c,d =9 a#0
Goi 4P 1356 phai tim vé&i ; e -

[ abed =k°

Na+3)bc(d-3)=m" fmeN 31<k<m<99
Taco VO1 ;

(abed =k*

abed +3000- 3 =m”
Suy ra

o o - k* =2997 = (m+k)Gm- k) =2997 =81.37 =111.27 =333.9
0 do -

m,

Vi tich trén 1la 1é nén khac tinh chdn 1é va hai thia s6 déu 1& ma

EemelN 3l<bk<m=<99 . i
nén ta co6 céc truong hop sau:

{m - k=37 {m =59
+k =81 k =22
THI: =
Khido © =22 =484 hico 3 chit s6, loai.
(m+k =111 m =69
THD: m - k=27 =5 |k =42

Vay s6 can tim 13: 1764.
(HSG 7 Bic Giang 2022 - 2023)

s A A , A , A N+ + +
Tim s0 nguyén duong f nho nhét sao cho céac s6 " 1; 6r 1; 20n+1

phuong.

déu 1a cac so chinh

Loi giai

+ S8 chinh phwong 1& chia 5 du L.
Trang 10/16
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Cau 3.

Cau 4.

+ S6 chinh phuong chia 3 du 0 hodc 1.

6n

Ta thay +l 1a s6 chinh phuong 1é nén chia 8 du 1

. . (394) :
Suy ra 6n8= 3m4 1y suyra "’ 4

g n8(1)

Nén " *1 13 6 chinh phuong 16 do d6 " ! chia 8 du ! =

(n+1)+Q0n+1) =21n+2 )
Ta lai co chia = du

n+l . 20n+1
va

Suy ra déu chia 3 du 1 (s6 chinh phuong chia 3 du 0 hodc 1)
n3(2)
Tir do ta co
(3:8)=1 (3)
Mat khac
- 0@ 6 Gy g 11242 ne B(24)=|0;24:45...
[ S ; va uyra -

Vi ! 1a s6 nguyén duong nén ta xét cac trudng hop sau:
= 2 =

L vsi " 24 ta cb 20n +1 =481

= n =24

(khong 14 s6 chinh phuong)

loai.

. = , =49 =71 =2 =17 2 = =31°
+vsi " 48 taco”+1 49 =7 ;r.‘:m+l 89 I?; On+1=961=31

= n =48 thoa man bai toan
Viy sb nguyén duong nho nhét n =48 .
(HSG 7 olympic My DPirc — Ha Noi 2022 - 2023)

7 25- b =8(a- 2023)
thoa man:

\ ’ 4 A a
Tim cac sO ty nhién
Loi giai

25- b =8(a- 2023) = 8(a- 2023) +b* =25

. 2 _25
s 8(a- 2023) <25, (a-2023) <=
Ma "~ =" suyra
(a-2023) (a- 2023) =0 (a-2023) =I
Mat khac la s chinh phuong nén hoac
(a- 2023 =0 .- _ _
u thib =25= h=5 (DObEN)
(a-2023) =1 o ;2 _
Néu = b =17 (khong thoa man)
Vay 972023 43 0 =5 1164 man didu kién bai todn.,
(HSG 7 huyén Quan Son 2022 - 2023)
Tim tét ca céc sb 6 hai chit s&  biét ring 247 *1 va 392 *+1 q3y 1a s6 chinh phuong.

Loi giai
*
. 2@B+l=m® . 3ab+1=n> MNEN
Gia s 2ab+1=m Va3ab+1 n ( ’
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Cau 5.

Néu @ chia cho > du ! thi 2921 chia cho > du °. Didu nay 14 v6 Ii.
Néu % chia cho > du 2 thi 3ab +1 chia cho ) du 2. Diéu nay ciing vo li.
Néu @ chia cho > du > thi 292*1 chia cho > du 2. Pay la didu v Ii.
S du 4 thi 3ab+! 3 du 3. Pidunay 1a vé Ii.

chia cho chia cho

ab 5
2 .
Mit khac do M \&nén ™ chiacho S du ! suyra 40 ©4

Néu “® chia cho 8 du 4 thi 2#®*1 chia cho 8 du 5. Diéu nay 1a vo 1i.

(5 8)=1

Ma nén ab :40

Suy ra ab =40 hoic ab =80

Thr lai truc tiép ta co ab =40

(théa man)
Vay ab =40
(HSG 7 huyén Ba Thudw, thi tran Canh Nang 2022 - 2023)

o Coxy o D23 L+l =y
Tim cac s0 nguyén théa man:

Loi giai
= 1=y’ > 1= ’ > y==H
wei ¥ tace V=20 =4 hsa man)
= 4+21=y" 5 3=)" 5 ‘
+Vai * 2 ,tacod ’ Y khong tim duoc gia tri cua Y thoa man de bai

_ 4243 =y 5 9=y s =43
Wi ¥ =3 tacs : Y=y

x =>4

(thod man)
T4 71 | | o | I -1 /
P4+ 21434+ 4 4+ x! =33+51+ 04+ . +x! ¢6 chit sb tan cing 1a 3 Vi
! 0 Y
""" d8u c6 chit sb tan cung 1a ~ nén khong phai 14 sé chinh phuong, con ©  lai la sb
chinh phuong

+Voi , ta co

shel..

= khong tim duoc gia tri cua y thoa man dé bai.

X o xy G =D 10:6:3):6:-3)
Vay cac cdp sO nguyén ~ thoa man la: '
(HSG 7 huyén Tién Hai 2021 - 2022)

A N , ~ Ay 4 + \ \ A o1
Cho ! 1a sO tu nhién c6 2 chir s0. Tim ! biét ” 4 va 2 la s6 chinh phuong.

Loi giai

Vi f lésétunhiéncéhaichﬁsé = 9<n<100 = 18{2”{2[“}.
oy . o 2n€(36:04:100;144:196 -, ne|18:32:50;72;98
Ma =" 1a s6 chinh phuong chan ' '

n

*4 1a s chinh phuong ~ " =32

Vay n =32

Ma
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Cau 7.

Cau 8.

Cau 9.

(HSG 7 tinh Bic Giang 2012 - 2013)

s A  n , ~ A mu - £ +
Cho f la sO tu nhién ¢cé 2 chit s6. Tim f biét 7 4
Loi giai

, , 2 2
Vi f 1a s ¢o6 hai chir sO nén 9<n<100 = 18 <2n<200

Miit khac 21 13 56 chinh phuong chin

2 ., .. 36; 64; 100; 144, )
nén 2n c6 thé nhan cac gia tri: 196

Vi 2n =36 = n=18= n+4 =22 khong 14 s6 chinh phuong
Vi 2n =64 > n=32> n+4=36 1a s6 chinh phuong
Vi 2n =100 > n =50 = n+4 =54 khong 1 s6 chinh phuong
Vi 2n=144= n=72> n+4 =76 khong 14 s6 chinh phuong

5 2n =196 > n =98> n+4 =102
=32

Vay s can tim 1a "=
(HSG 7 huyén Vinh Tuwong 2015 - 2016)

A" khong 1a sé chinh phuong

Tim tit ca cac s6 chinh phuong c6 4 chir s6 chia hét cho 153 .

Loi giai

C A A 1s £IN*,1000 =a =9999
Goi s6 can tim 1a d (ﬂ : )

a S {x :32

Tacg. @153 2 Lf’ = (V=Y

= ai51° = a:2601
= a=5Ik"= k=1= a=2601

Viy s6 can tim 1a: 2601 .

(HSG 7 huyén Lam Thao 2022 - 2023)
R i . ) i (HI+|)(HI: +3m) R L
Tim cac s6é nguyén — dé la moét s6 chinh phuong

Loi giai

i (m+|)(m:+2m) . R .
Ta cé la mot s6 chinh phuang.

(m+D(m® +2m) =k* (k€ Z)
Suy ra

R >0 — (m+|)(m: +2m) =0
|

m<-2 = (m+|)(m: +2m)-=:0

Vi (loai)
,_mE{—E.j—I.jD! o . k=0 L
Vai " ta déu cd — (thoa man)

i’ :(m+l)(m: +2m)
vai >0 ta 6

va 2 déu 1a cac so chinh phuong.
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Goi © 13 mot udc chung nguyén t6 caa 1 vy ™ *+2m

((m+1):d {(m+1)fd

(m: +2m)fd - |m:d

= 1:d=d =l

Suy ra

(m+|)(m: +2m) i 2 X i
én Ia mét s6 chinh phuong khi ™ +1 va ™ +2m qay 13 s6
chinh phuong.

o2 , m' +2m=a (a€Z)
P& ™ *2" |3 56 chinh phuong thi .

(m+1) -1=4° = (m+1+a)(m+1- a) =l > mtlta=m+l-a= a=0

Suy ra
m =0

=-2
= (khéng thoa man)

me|-2;- Lo (m+ D) +2m)
Vay thi la moét s6 chinh phuong.
Cau 10. (HSG 7 huyén Truc Ninh, tinh, truong, 2022 - 2023)

427 1000 , , p
Cho 4 =% *4 7 +% Timgh tu nhién ! 16n nhat sao cho 4 la s0 chinh phuong.

Loi gidi
e 9 A 4 A X XA N A r
Gia su ton tai sO ty nhién ~ dé “* 1a s chinh phuong.
=
* X6t _27:

A :4:? +4|-:n-:n +4° :4:1 (I +4¢-73 +45 a7 )
Ta c6:

=(22)" [(2"" 7Y 42277 41447 3.2-‘*‘“]
=(2*)"
L [ (2 e e 4 2207
=(27)

(27)
Ta co: 1a s6 chinh phuong.

(27 4277 4277 #1447 - 3.3-‘"“]

(27 +1) +47- 227

> a7y x-27
vei ¥ =27 va x€IN thi 1+47" +4 =N

B =(27 +1) +4'7 - 227 ,
cling 1a mdt sO chinh phuong

I
(5]

nendé 4 1a mot s6 chinh phuong thi

5 p=0 @741y =z20 e
7 ma nén

I
[
(S

8
v
=]

= EI':'—'-.‘«- - 2.‘.‘-2-.‘« 20
= x- 26 <1946
= x <1972
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; C 4 A A .. 27 =x <1972
Keét hop voi diéu kién ta co: 7 <x <197

Vi ¥ 126ty nhién 16n nhétnén ¥ =172
— '}:T '}l"'—'ﬁ + ]:
x=1972 . A4 As[n (o) (1)
Thay vao “* ta duoc 1a s6 chinh phuong

<=
v g 0 <X <27

0=x<27 dé A

.y s 4 A . X N ~ A 7
Gid sirton tai = thoa man 1a s0 chinh phuong

A= 44" 447 =4 (470 44107 11)

(Y w227 414 (22) ™ - 207 l

:(2)- -[3:?-.-.- )3 $277% 49775 4 4 920020 323-.-.-1

:(3.-.-)3 -(3:?-.-.- +|)3 +(3:-:n-:n-:.-.- - g¥ex )l
(@)

Ta co: 1a s6 chinh phuong.

= T-x 1000- x
VéiO_x<:2? va x€IN thi4 +4 +l=IN

4 ’ c :(2:?-.-.- + |)3 42200025 o2-x ’
Nén dé la mot sO chinh phuong thi cling 12 mét sO chinh phuong

520 QTHI) 20 meea g g5 2000- 20 228- 1= x <1972 (2D
ma nen

o0 @  =1972

Tu va suy ra - 14 56 16n nhat dé % 1a s6 chinh phuong.
Cau 11. (HSG 7 thi xa Binh Long, 2022 - 2023)
4 2

chit s0, biét rang 2ch& s0 dau giong nhau, “ chir s6 cudi giong nhau.

Loi giai

Tim s6 chinh phuong c6

Goi s6 chinh phuong c6 4chf1 s, biét 2chﬁz s6 dau gidng nhau, 2chfI s6 cubi gidng nhau can
i 1 8abb (1= =9: 0 =b <9)

Vi 22Pb 13 §§ chinh phuong nén: 33P0 =7

e n® =1000a +100a +10b +b =1100a +11b =11.(100a+b)= n" 11 = aill
a Co: .

[ 22 Ade £ £ 77 22 QO]
. 999 < n? <10000 = 31<n <100 . ni11 . NE|3344:5500; 778899
a . Do nén .

. =88 = n° =88 =7744

M

Thr trye tiép chi co

Vay s can tim 1a 7744 .

Dang 4: Dang khac
Caul. (HSG 7 huyén Lwong Tai 2022 -2023)

Biét ¢ +l va 2a+l ddng thoi 13 cac sb chinh phuwong. Chimg minh rang @12

Loi giai
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Taco ¢ +l va 2a+l ddng thoi 13 cac sb chinh phuong

2a+l=n’(m,neN)

b

Dit a+l=m’

Ma 2036516 7 M e

S 2a=n"-1=(+1n-1

N, .o om+ln-1_ 0 0 o s
Vi " 1€ nén 12 hai so chan lién tiép

(H- |)(H+|)E:> 208 = a4
(1)

3 — ? — 2 Lo
Mit khéc a+l+2a+l=3a+2=n" +m 13 s6 chia cho

2 2
A 5 AN N m : 3
Do vay ca 2 sO © va " chiacho

3

du1

Khid(r) m- = .IEL-- :Eﬂ‘"l—ﬂ_ I :ﬂ:3 (2)

Tir (1) va (2) suy ra @12

Vay a:l2 .

(HSG 7 huyén Thach Thanh 2022 - 2023)
, D ab =(a+b)
Tim so6 tu nhién “° sao cho .
Loi giai

ab =(a+b) (a+b)
Do nén suy ra 1a s6 chinh phuong

N (a+b)

cling 1a sb chinh phuong

(a+b)=k*  pen. @b =k°
(voi ) nén
= ab =k’ ., 10 =ab =99 = 10 =k* =99
kel3 4 = abe|27; 04
Twr d6 suy ra .
Thr lai:

ab — —2.b=7 _ab =(a+b)
+ ab =27 5, @ thoa man )

ab = n =6.b =4 n ) -
+ @b =64 nan ¢ khong thoa man

Tai liéu duogc chia sé boi1 Website VnTeach.Com

https://www.vnteach.com

du2

EJ —(a+b)

Trang 16/16
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