S6 chinh phuong
1. Pinh nghia:
S6 nguyén A duoc goi 1asd chinh phuong U A=a’(al Z)
2. Mt sb tinh chat ap dung khi giai toan:
(AB)=1va AB lasb chinh phuong thi A B lasb chinh phuong.
S6 chinh phuong tan ciing bing 0,1,4,5,6,9.
Néu A laso chinh phuong thi :
A° 1(mod8) néu
‘ +Con 1 56 tinh chat vé s6 du khi chiacho 5,6 ,7... c&c ban co the tu sty ra
bang cach dat so ban dau lank+q (Vi du 5k+1,5k+2,5k+3...).
S6 chinh phuong khong tan cling bang 2 s ¢.
3.M ot so cach nhan biéet so khdng chinh phwong:
Al p va Alp? (plasb nguyén td)
B’< A< (B+1)? véi Bl Z
A c6 chfr sb tan cung 1a2,3,7 ,8.
4.M ot so dieu can lwu y:

>>>Khi giai cac bai toan Ve sb chinh phuong ta cd thé 4p dung phuong phap modun,

nghia laxét sd du cua cée sb chinh phuong khi chiacho 1 s nguyén nao doé.
Taxét vi du sau:

Tim k dé 4k+3=a?.
Giasr 4k+3=a’
b a’° 3(mod4) (1)
lai cd néu alaso chinh phuong thi
A° 0,24(mod4) (2)
Tr()va(2) b voly ,
‘Vay khong $k dé 4k +3 laso chinh phuong.
>>> S5 chinh phuong cé thé dung dé giai toan vé phuong trinh nghiém nguyén.
Vidu:Tim al N d& phuong trinh sau c6 nghiém nguyén:
x? + 2ax-3a=0
Xé D =a*+3a
Dé phuong trinh c6 nghiém nguyén thi a? +3a lasd chinh phuong
Lai co
a’<a’+3a<a’+4a+4

P a’<a’+3a<(a+2)?

Do dé

a’+3a=a’+2a+1

P a=1

] Véi a=1 phuong trinh cé nghiém x=1 hay x=-3.

5. Mot so bai tap vidu:
Ba 1:Tim a dé 17a+8 laso chinh phuong.
Theodé bai $yl N dé 17a+8=y?



17(a- 1) =y*- 25
17(a- ) =(y- 5)(y+5)
gy- 5:17

Sy +5117

y=17n%5
a=17n"+10n+1

U U U T U

Bai 2:Chang minh sb 3" +63 khéng chinh phuong (ni N,nt 0,4)
Xé n lé bat n=2k +1.
Co 3%+ o (- 1)2k+l ° - 1(mod4)

63° 3(mod4)

p 3% +63° 2(mod4)

b 3" +63 khong chinh phuong
Xét n chin .Pat n=2k (k! 0)

Gia sir 3" +63 lasd chinh phuong tic 12
3"+63= y* (yl N)
P y:3
bat y=3t taco:
3% +63=0t"
p F2+7=t?
p t*- (31 =7
P (t- 3YHYt+3")=7
jt-3*=1
430 =7
b 2.3'=6
p 3'=3
P k=2 o
P n=4 (trd vdi gia thiet de bai)
Vay 3" +63 khdng la s chinh phuong " n O,nt 4.

Bai 3:Chirng minh rang phuong trinh x2 + y? +1= 7> ¢6 vo sd nghiém nguyeén.
"nl N, tachon x=2n%y=2nz=2n"+1.

Taco: x*+y* +1=(2n°)*+(2n)* +1=(2n* +1)* = 7°

Do d6 phuong trinh ¢6 vo sb nghiém

Ba 4
Cho p latich caa n sb nguyén té dau tién (n>1).




Chang minh ring p- 1 khéng phai 1asd chinh phuong.

Gia sir p- 1 1asb chinh phuong. Do p latich ciasd nguyén té dautién (n>1)suy ra
p:3.Dodd p- 1° - i(mod3)

Pit p-1=3k- 1.

Mt sb chinh phuong khéng ¢ dang 3k - 1.Tir d8y ta cd diéu mau thuan.

Bai 5: Chang minh n” +34n+5 khong chinh phuong.
Bo dé: x* © i(mod7);iT {0,1,2,4}

Theo dinh ly Fermat taco: n’ © n(mod7)

P n’+34n+5° 35n+5(mod7)

P n’+34n+5° 5(mod7)

Giasr n’ +34n+5=x%xI N.

Suy ra x* © 5(mod?7) (vO ly)

Do d6 n’ +34n+5 khong phai 1as6 chinh phuong.

Bai 6: Cho k, <k, <k, <... lanhitng sb nguyén duong, khdng c6 hai sb nao lién tiép va
dat S =k +k,+..+k ,"n=12,....

Chirng minh rang véi moi s nguyén duong, khoang [S,,S,,;) chia it nhit mot sb chinh
phuong.

Nhan xét: khoang [S,,S,.,) c6 it nhat mot s6 chinh phuong khi va chi khi khoang

gﬁ,@) c6 it nhat mot s nguyén duong, tic 1& /S, - /S, * 1.

Taco:

NEWENCES!

0 5.0° (45 41)

0 S, +k 2 (V5 +1)
U k.2 2S, +1

Theo dé bai r6 rang:

k., %k +2"nl N

P S Enk, -n(n+l)

Tacan ching minh:

K. 2 2Jnk, -n(n+l) +1

k2, - 2k, +13 4nk ., - 4n(n+1)
U K2, - 2(2n+Dk ,, +(2n+1)*2 0
U

U (Kyi - 2n-2)°2 0.

(@)



Bat dang thirc cudi cling 1a ddng.
Do d6 véi moi n khoang [S,,S,.,)chiait nhit mot sd chinh phuong.

Bai 7: Chirng minh réng véi moi s6 nguyén duong m, tn tai mot s nguyén duong n sao
cho lasé chinh phuong valaso lap phuong.

Chon n=m?+3m+3 thi:

m’ +n+1=(m+2)?

mn+1=(m+1)>*
6. Bai tap luyén tap.

) , R N 2+ 2’\ N 2+ 2A o ;
Ba 1: Néu a,bl Z va a +b 1z thi & b | Z laso chinh phuong.
1+ 1+ab

Bai 2: Tim tat ca b sd nguyén duong (X, y, z) sao cho
X2+ Y2+ 722+ 2xy + 2x(z- 1) + 2y(z+1) 1asd chinh phuong.

Bai 3: Tim a dé 19a+ 7 lasb chinh phuong.
Bai 4:Chirng minh rang: 19%" +5" +2000(nT N") khéng phai 1asd chinh phuong.
Bai 5: Tim n dé téng binh phuong cac s6 tir 1 dén n 1asb chinh phuong.

Bai 6: Vi moi sb nguyén duong n, hdy xac dinh (phu thudc theo n) sb tat ca cac cap
thir tu hai b nguyén dwong (x,y) sao cho x* - y* =10%.30".
Ngoai ra chitng minh sb céc cip ndy khéng 1a sb chienh phuong.

an—1+a'n+1 ’" ni N*.

Bai 7:Choddy {a,} ,, ladiysd maa,=a =5vaa, = %8

nd

(&+1)
6

Chang minh rang lasd chinh phuong, " ni N".

Bai 8: Cho céc sb
A=11..11 (2m chir sb 1)
B=11..11 (m+1 chi s 1)
C =66...66 (m chit sb 6)

Chang minh rang: [amot sb chinh phwong.

Bai 9: Mot sd ¢b tong céc chir sd 1a 2000 c6 thé 1a s chinh phuong hay khéng.



