PS6.CHUYEN DE 6 - SO CHINH PHUONG

CHU DE 3: PHUONG PHAP PHAN CHUNG GIAI BAI TOAN SO CHiNH PHUONG

PHAN I. TOM TAT LY THUYET

1. PINH NGHiA

S6 chinh phuong 1a s6 ty nhién viét dugc dudi dang binh phuong dung ctia mot sé nguyén.

Vi du:

4 :22 . 16 242

2. SO CHINH PHUONG CHAN, SO CHINH PHUONG LE

Mot s6 chinh phwong duoc goi 13 s chinh phwong chin néu né 13 binh phuong cia mot sb
chén, 14 sb chinh phuong 1¢ néu no 13 binh phuong ctia mét sb 1é. (N6i mot cach khéc, binh
phuong cua mot s6 chin 12 mot s chén, binh phuong cua mot s6 1& 1a mot sb 1¢).

3. CAC TINH CHAT CHUNG CUA SO CHINH PHUONG

a)

b)

d)

S4 chinh phuong chi co thé c6 chit s tan cung 1a 0, 1, 4, 5, 6, 9 khong thé co chir s tan cung
la2,3,7,8.

Nhu vay dé chimg minh mét s6 khong phai sb chinh phuong ta chi ra sé d6 c6 hang don vi 1a
2; 3; 7 hodc 8.

Khi phén tich ra thira s6 nguyén t6, s6 chinh phuong chi chira cac TSNT véi s6 mil chin,

khong chira TSNT véi s6 mii 1¢.

Vi dy; 3600 =60° =235
= Pé chimg minh mot sé khong phai SCP ta chi ra s6 d6 khi phén tich ra TSNT thi ton tai
thira s6 nguyén té chtra s6 mi 1é.

L, o 3 _ 3n+1(a® =0,1(mod3)) X )
SO chinh phuong chi ¢6 thé c6 1 trong 2 dang 2’ hoac , khong c6 SCP

nao c6 dang 31 +2 (neN )

A

4n+1la® =0 1(mod 4
§ (ﬂ 1€ )), khong c6

S6 chinh phuong chi ¢6 thé ¢o 1 trong 2 dang 4n hodc

SCP nao c6 dang 4n+2 hodic dn+3(ne IN)‘

S6 céac udc so cua mot so chinh phuong 1a s6 1€, ngugce lai mot s6 cd so lugng cac ude 1a 1€ thi

d6 14 s6 chinh phuong.

r r r r 2
Néu s chinh phuong chia hét cho 7 thi chia hét cho Z .



g)

D N N NN

S6 chinh phuong tin cing bang 1 hodc 9 thi chit s hang chuc 1a chit s6 chin (121, 49,
).

S6 chinh phuong tan cung 13 5 thi chir s6 hang chyc 14 2.

S6 chinh phuong tan cing 1a 4 thi chit s hang chuc 1a chan.

S6 chinh phuong tan cung 14 6 thi chir s6 hang chyc 1a 1é.

Néu SCP ¢6 chir s6 tan cing 1 0 thi SCP d6 ¢6 mot sd chén chit s6 0 ¢ tan cing nhu :

100, 10000, ...

h) Cong thirc dé tinh hiéu cta hai sé chinh phuong: a? - b*> = (a+b).(a-b).

i) Tat ca cac sd chinh phuong co thé viét thanh diy tong ctia cac sb 16 ting dan tir 1, vi du: 1, 1 +
3,1+3+5,1+3+547,1+3+5+7+9, ...

3. HE QUA

S6 chinh phuong chia hét cho 2 thi chia hét cho 4.
Sb 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 phuwong chia hét cho 8 thi chia hét cho 16.

2n+l 2n+2

S6 chinh phuong chia hét cho #  thi chia hét cho ¥ (P 1asb nguyén t, "€ IN).

PHAN II. CAC DANG BAI

Dang 1: Chitrng minh mét biéu thirc khong 1a s6 chinh phwong.

1. Phwong phap gidi:

I1. Bai todn

Bai 1: Chiing minh rang véi

N, e

Loi gidi:

Pé bai ching minh mot biéu thic A khong 1a s6 chinh phuong.
Gié sir biéu thirc 4 12 s6 chinh phuong,
Str dung céc tinh chat dé tim ra diéu vo li hay mau thuan.

Vay biéu thic 4 khong 1 s6 chinh phuong.

VnEN i 3"+ 4 (hong 1a sé chinh phuong.

-veoi n =0= 3" +4 =5 [hong 1a sé chinh phuong.

-veoi 1 =1= 3"+4 =7 (hong 1a s6 chinh phuong.

- V6i n 22

Gia sir 13 s6 chinh phuong.

= 3" +4 =m-

= mi- 4=3"

(meMN,m=3)

= (n-2)on+2) 23"'-



_|m- 2=3
m+2=3 (kgeMNk+g=n)

= (m+2)- (m+2)=37-3"

(37-3°)3 *)

Ta thay | 1a diéu mau thudn véi nhau so véi dang thirc

Vay 3" +4 khong 14 s6 chinh phuong véi moi sb tw nhién 7 .

Bai 2: Ching minh rang véi moi s6 nguyén dwong n thi n’+2 khong 1a s6 chinh phuong.
Loi gidgi:

Gia st ° +2 14 s chinh phuong.

Khi d6 dat n+2 =m’ (mEIN )

em-n=2 O
= (m+n).Gm- n)=2 (1)
(2).

Nhu vay, trong hai s6 M7 ya ™M~ 1 phai cé it nhat mot s6 chan
. 9 v
- y + - e <
Mat khac ™ *REm= =2 chan.,

®)

Suy ra hai so M7 ya M- I cung tinh chan 1¢

Tu () va (3) suy ra M+7 va M= 1 |3 hai sb chin.
[(m +n):2

=
]_(m +n):2

= [(m+n).(m— n)] 4

= (m*-n*)4

ma 24 , so sanh diéu nay véi M , ta thay day 1a diéu vo ly.

Vay v6i moi s6 nguyén duong 7 thi n’+2 khong 1a s6 chinh phuong.
Bai 3: Chtng minh rang tich ctia bon sé nguyén duong lién tiép khong 1a sb chinh phwong.

Loi gidi:

c 1 A e ~ CA LA 1A . R !?ElN*
Goi bdn s6 nguyén duong lién tiép lan lugt1a 7, n+1 n+2 n+3yyn 24 )

Pat S =n(n+D)k+2)(n+3) (heN’)

Ta di chiing minh N khong 1a s6 chinh phuong.

(meN’) o

Giasg S =m >0



= nn+1)n+2)m+3)=m’
= (2 +3n)0n +3n+2) =

(a S i]\'f* )

Pat n’ +3n=a
= a(ﬂ+2)=m:.

& a +2a=m"

= a’ +2a+l=m +1

= (a+1) =m’ +1

= (a+l+mNa+1- m) =l

a+l-m=lI
—
a+l+m =l

= m =0 (2).

(2) M

Ta thay ~~’ mau thuln véi

Vay S khong 1a sé chinh phuong hay tich ctua bén s6 nguyén duong lién tiép khong 14 sé chinh
phuong.

Bai 4: Ching minh ring véi tong cua @be +bca+cab yhong 13 sé chinh phuong.

Loi gidi:

by S =abc+bea+cab=111(a+b+c)=337(a+b+c) (a.b.ceN:a.b,c <9)

Gia sit S 1a s chinh phuong .

= §37

= §37°

= (a+b+c)37

Ma (a+b+c) 1:3?‘

Pay 1a diéu vo 1y.

Vay S khong 14 sé chinh phwong.

Bai 5: Chitng minh ring v6i 7 1& va V1€Z" thi 7" +24 khong la sé chinh phuong.
Loi gidi:

pat 7 +24=a (aeN’)

Khi 7 1&: Dat " =2k +1



= 77 +24 =7 424 =777 +24 =(7°) .7 +24 =49".7+24 =4

C6 49 chia 4 du 1= 49" chia 4 du 1; 749" chiad du3 = @ chia 4 du 3 (vo If).

Vay voi 1 1é va VneZ th 7" +24 khong 1a s6 chinh phuong.

Bai 6: Chirg minh rang néu s6 ty nhién abc 13 5§ nguyén t6 thi 2 *- dac khong 14 s6 chinh phuong.
Loi gidi:

Gia sit b~ 44¢ 13 56 chinh phuong m* (me€ IN).

Xét

da.abe =4a(100a +10b +¢) =(20a +b) - (hz - 4m-) =(20a+bY - m* =(20a +b+m)(20a+b- m)

Tdn tai mot trong hai thira 6 20a +b+m  20a+b=m chia hét cho s nguyén té.
Didu nay khong xdy ra vi c4 hai thira sé trén déu nhé hon @bc
That vay, do M <0 (vi m* - b =-4dac < 0y,

Nén 20a+b-m =20a+b+m <100a+10b+c :ﬂﬁ‘

Vay néu sb ty nhién abe 13 5§ nguyén t6 thi &~ 49¢ khong 1a s chinh phuong.

Bai 7: Ching minh rang v6i moi s6 tu nhién 22 thi 2"-1 khong 14 sé chinh phuong.

N e

Loi giai:
Véi # =2= 2" - 1=3 \hong 1a sé chinh phuong.
Vi n>2.

Gia str 2" - 1 1a s6 chinh phuong.
Ma 2~ 1 lasélenen 2 1 TR < 2r 1=kt ak e
=2 =4k w4k +2 ()

Vin=2 nen2 4 O

My 4+ 4k =4k (k+1)4

Nep 4k +4k+214 (@)

O . ..®

So sanh va voi , ta thiy méu thuAn v6i nhau.
Vay voi moi s6 ty nhién 7 22 thi 2"-1 khong 14 s6 chinh phuong.

s , . N r . A N \ e Wy e T A A ;
Bai 8: Chirng minh rang v&i moi sO ty nhién 7 2l thi A=n"+2n +In +21n+l khong 1a so chinh
phuong.

N e

Loi giai:



véi n =zl
Gia str 4 1a s6 chinh phuong.
= A=k=n"+2n" +20 +2n+1 =k

= n'(n’ +2n+1)+(n" +2n+1)=k*

=npn+lf +(n+l)y == (" +)(n+1)y =k°

3
= (n A 1 . . A 1
(" +1) 13 §6 chinh phuong v&i moi 7 21 (vo 1i).
A I . A ‘A s e R Nl i N Iy A A1
Vay v6i moi sé ty nhién 7 =1 thi 4 =n" +2nm +2n"+2n+1 khong 1a sé chinh phuong,

Bai 9: Ching minh rang véi moi s6 ty nhién thi 5 =n’-n+2 khong 14 s6 chinh phuong.

Loi gidi:

Véin=0thi B=n-n+2=2 khong 1a s6 chinh phuong.
Gia sir voi moi s6 tw nhién 7 =1, B 13 sb chinh phuong.
> B=k>=n-n+2 =k (I"EIN*)‘

= nin’ - |}+3:}If:.

= n(n-1)n+l)+2 =i (*)

Mg 2= Da+1)3 = (o= Dn+)+2=K 403405

* ~
Nén ) mau thuan hay vo 1y hay khong xay ra.
Vay v6i moi s6 ty nhién thi 5 =n’-n+2 khong 1a s6 chinh phuong.

Bai 10: Chirmg minh ring v6i moi sé tw nhién 7 thi € =2n" +2n+3 khong 1a sb chinh phuong.

N e

Loi gidi:

Néu 71 =0 thj € =2n" +2n+3 =3 khong 1a sb chinh phuong.
Gia sir voi moi s6 tu nhién n =1, C 13 s chinh phuong.

= C=k>=2n" +2n+3 =k’

= 2n(n+1)+3 =k’ *)

M n(n+1):2 nén 2n(n +1) 54.

* ~
Nén mau thuan hay vo ly hay khong xay ra.

Vay v6i moi s6 ty nhién 7 thi € =2n" +2n+3 khong 14 sb chinh phuong.



. , . N L . A ‘A N =ne g e+ ~ N A 1
Bai 11: Chung minh rang v4i moi sO ty nhién 7 2] thi D=n"-n"+2m +2n khong 1a s6 chinh

phuong.

Loi giai:
Néu 7 =0 thi D =n"-n"+2n" +2n" =0 13 4§ chinh phuong.
Gia str D 1a s6 chinh phuong.

=D=k"=n"-n+2n +2n" =k

= n?(n*- ,,2+3”+2]=k3.

= 77 [ (n- D+ 1)+ 26 41)] =k°
= [(”+I](H"‘- "’ +3}] :ﬁ":_

- ,,:(”+|)[(n"+|)' (n - ')l :f":.
- ,,3(”+|):(H:'3“‘“‘3):‘#:,

2. 2 ,
= (- 2n+2) 1a s0 chinh phuong.

Day la diéu khong xay ra hay vo Ii.

2,07 —(4- 1T 1Y 2 e =l M- :
ViV(')’iHEIN* thi - 242 =(n-1Y +1>(-1) Vé” In+2=n"-2n-1)<n

Y <p- Im4+2<n’ .
= (n-1Y <w’-2n+2<n’ & 2 9,42

khong 1a s6 chinh phuong.

Vay v6i moi s ty nhién n =1thi D =n"-n"+ 20" +20 khong 1a s6 chinh phuong.

Bai 12: Chtng minh ring véi moi sé tu nhién n =1 thi £ =n" +n+1 khong 1a s6 chinh phuong.
Loi gidi:

Gia st £ 1a sb chinh phuong.

Khido: E =k = n"+n+1=k" (;"EIN*)_

Ma nm<n +n+l<(n+l) =n <k’ -'-'.[n+|}:‘

= n<k<n+l (vo 1i).

Vay v6i moi s6 ty nhién n =1thi £ =n" +n+1 khong 14 s6 chinh phuong.

Bai 13: Ching minh ring v6i moi sé ty nhién n 1é (n 21)thi F =n"+1 khong 1 s6 chinh phuong.

N e

Loi gidi:



Gia str I 1a s6 chinh phuong.

Khido: F =k KENK>1) 5 g2

= =k-1=n =k- ”f-‘f‘--'h”.

\ \ A A 12 A pS o~ qx A 12 = K- T A 1o qiA AN 1
Vi 7 ]a s0 tu nhién 1é nén ” cling 1a so 1¢ k-1 k+1 la hai s tu nhién I¢ lién ti€p va chung

nguyén to cung nhau nén

k+1=d

K-1=D" 6ia.b1é va asb.

=2=g -b =(a-b)a +ab+b’) =0 ()
via-bz2 3 a’ +ab+b’ =3 nén (*) vé li.

Vay v6i moi s6 ty nhién n =1thi £ =n"+n+1 khong 14 s§ chinh phuong.

X

Bai 14: Ching minh rang tong S +2vei § =2+ 2742 +..+2% khong 14 s6 chinh phuong.

Loi gidi:
Gia sit 9 +2 1a s chinh phuong.
= S+2=k"

B =2 42 497 32
Taco: S =2+27+2 +..+27

= 25=2+2+..+2

= S+2=2" phay = £ =2 (v 1),

Vay tong S +2vgi S =2+ 20 +20 4+ 427 khong 1a s6 chinh phuong.

Bai 15: Ching minh rang téng cic binh phuong ciia bon s6 nguyén dwong lién tiép khong 1a sb chinh

phuong.
Loi gidi:
Sk & R iAo X 1y M- 2
Goi bon s6 nguyén duong lién tiép 1a Lmn+ln+2
Gia sir tong cac binh phuong ctia bon s6 nguyén duong lién tiép trén 1a s chinh phuong, tic

(n- 1Y +n +(n+1) +(s

Ia '*2) 13 56 chinh phuong.

pat V =(n- 1) +n +(n+l)y +f_n+2]|:'

Ta cg: V =(n- ) +n"+(n+1) +(n+2) =4n" +4n+0=4{n" +n)+0 *)



Do do, vi A +m)+6 13 6§ chin va N 1a s6 chinh phuong nén NV 4

Ma [4(n® +n}+a]f[4_

Nen ) khong xay ra hay vo 1y.
Viy téng cac binh phuwong ciia bon s6 nguyén duong lién tiép khong 1a sé chinh phuong.

Bai 16: Ching minh rang tong cic binh phuong ctia nam sd nguyén duong lién tiép khong 1a s chinh
phuong.

Loi gidi:

Sk X R A A ae = 2= Lnn+l,n+2
Goi bon s6 nguyén duong lién tiép 1a " n=ln,n+l,n .

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

s (=2 + (-1 +07 +(n+1) +(

1a 7+ 2) 13 s chinh phuong.

pat M =(n- 2) +(n- 1}:+n:+f_n+]}:+f_n+2}:_

] —_ ™ _ 2 2 2 -}E_q 2 —5 2 b
Taco: M =(n-2) +(n-1) +n" +(n+1)" +(n+2) =50~ +10 =5(n +2)

2 -
L A 4 A 1" +2): 2 r A A s \ - 2, & oA
Do d6, vi M 1a s6 chinh phuong nén (n )5 = +2¢6 b tan cung 1a 0 hoac 5 = 7 ¢6 sO tan

cung la 3 hoac 8 (vo li).

Viy tong cac binh phuong ctia nim s nguyén dwong lién tiép khong 1a sb chinh phuong.

Bai 17: Cho 7 1a s6 nguyén duong va d 13 mot udc nguyén duong ctia 2n*, Chtng minh rang n’+d
khong phai 14 sé chinh phuong.

Loi gidi:

Gia st # *+d 1a mot s6 chinh phuong.

Dit 2n* =kd , kelN ‘

k:[”: +'d} :”:.II!L-: +J![:.f}' :”:]l’.;: + 2”3}[[ :n’i':f 2

Ta co: (& +2k) 1a s6 chinh phuong.

= k* +2k 13 s6 chinh phuong (*).

o K <K 42k <(k+1)

M nén (*) vo li.

Vay véi 7 1a sb nguyén duong va d 13 mot ude nguyén duong cua 2n° thi n* +d khong phai 13 s&
chinh phuong.

Bai 18: Chimg minh rang téng binh phuong cua hai sb ty nhién 1& bat ki khong phai 1a s6 chinh
phuong.

Loi gidi:

Goi 4, b 1a cac 6 tu nhién 1é.



Gia sir tong binh phuong cta hai s6 @ va b 13 sb chinh phuong, tuc ¢ *+b” 13 56 chinh phuong

Vi @ va bddulénendat @ =2m+1 b=2n+l

=a +b =(2m+1) +(2n+l)y =[4f_m: +n +m+n)+ 2]:2 )

O, @=(+5)4 G)

Tu
Ma a +b" =4m” +n" +m+n)+214 (4)
(3 , @

va mau thuan vaoi nhau.

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

Bai 19: Chirmg minh rang v&i moi s ty nhién 7 thi n® +2002 khong phai 13 sé chinh phuong.

N, e

Loi giai:
Gia st 7° +2002 13 g4 chinh phuong.
= n’ +2002 =k
= pi- =202 = (n-E)in+k)=2002 (*).
12002 =(2.7.11.13) 2
Ma (2002 =(2.7.11.13)£4 nén (n-k)n+k)2=n-k n +k chia hét cho 2.
Hon nifa, (n4k)= (n= k) =2 pan ¢4 haisé 7~ K> n+K qdy chia hét cho 2.

= (n- ﬁf}f_”+ﬁ[}i4.

Nen ) 1a didu mau thuin hay khong bao gio xay ra hay vo ly.
Vay voi moi s6 tu nhién 7 thi n® +2002 khéng phai 12 mot sé chinh phuong.

Bai 20: Chiing minh rang véi moi s6 tuy nhién 7 thi (n+1) +n° +1

N e

Loi giai:

(n+1) +n° +1

Gia sir 1a s6 chinh phuong.

o (n+1) +n  +1 =20 +4n" +6n° +4n +2

Tac

=2(n* +20" 43 + 20 +1) =2(* +n+ I]:.

nStn+l=n(n+1)+1 .. ... . (F'!"+J"I+1) < A,
Do 1a sO 1é nén l1a soO 1é.

= (e 1) 4n" 41 i 1ét cho 2 nhung khong chia hé cho 4 (v6 1),

0]

khong phai 14 s6 chinh phuong.



(n+1) +n° +1

Vay khong 14 s6 chinh phuong.

Bai 21: Chimg minh rang voi moi s ty nhién 7 thi 7 - n+2 khong phai 13 sé chinh phuong.
Loi gidi:
Giasit 7’ = 7+2 1 s§ chinh phuong.

Ta co: e n+2=(n" - n)+2=n(n" - )+2=n(n- (n+1)(n" +1)+2 (¥

. - - w142 0 & v A S A e . A4, A
Vi nn- 1(n+1)(n"+1) la s chdnnén 7 = "+213 6 chin. Ma 7 J"“‘2lasochmhphutongnen

(n’ - n+2)4
Mait khac : n(n=1)(n+1)(n’ +1)+2[4

Nen () 1a didu mau thuin hay khong bao gio xay ra hay vo ly.
Vay - n+2 khong 1a sé chinh phuong.

Bai 22: Chimng minh ring véi moi sd nguyén duong 7 thi 4 =2012°"+2013" +2014™ +2015™
khong phai 14 s6 chinh phuong.
Loi gidi:
Gia str 4 1a s chinh phuong.
Ta co:
20127 =(4.503)™" 4, ¥YneN*.
2014™ =(2.19.53)" =4°".(19.53)™ 4, ¥n € IN*.

2013%" =2013% - 1+1=(2013* - 1)+1
+1=( )+ chia 4 du 1.

2015% =2015" - "+ o 00y

Do do, A4 =20127" +2013"" +2014™ + 2015™ ¢hija cho 4 du 2.

Tacé A4 1a sd chin va 4 chinh phuong nén 4 chia hét cho 22 (v6 li).

Vay 4 khong 1a s6 chinh phuong.

Bai 23: Chimg minh rang 4 =1+2+ 427+, 427 khoéng phai 13 s6 chinh phuong.
Loi giai:

Gia sir 4 1a s6 chinh phuong.

CA=1+2 +(22 427 4204274+ (2 427 4272 4 27)
Taco

=34+22(1+2+22+2% )+, +2°(1+2 422 +2%)

=34+230+...+2730 =3+(2+...+27)3.10.



Ta thay 4 c6 chit s6 tan cung bang 3 (v6 1i).

Vay 4 khong 14 s6 chinh phuong.

Bai 24: Ching minh ring 4 =7 R khong phai 14 s6 chinh phuong khi n 1é.

N e

Loi gidi:

R LT [ S . T
Giasu " la s0 chinh phuong véi 7 1a so 1¢.
Ta co:

0

"™ +1=4> (‘IEIN*)‘

o a- (") =1

1002 1002
= (ﬂ- ' )(H+H " ):1

=1 E(ﬂ +n'"" ]:' (ﬂ - HI'M:) =1 . [c? +n'" ]> 2

di€u nay vo li vi voi 1 1a so 1é.
2004 s A 1 o VST
Vay 7 *+1 khong 1a s6 chinh phuong véi 7 14 s6 1é.

Bai 25: Chimng minh rang néu 7 14 tich cia 7 sé nguyén té dau tién thi £~ Fya ptl khong thé 1a

cac sb chinh phuong.

N e

Loi gidi:
Vi P latich ciia 7 sb nguyén t6 dAu tién nén P2 va P k4 (l).

*Gia s P *1 12 s6 chinh phuong.

pat p+1=m’ (MEN)

Vi p chin nén p+l 1¢, suy ra m’ 1¢, suy ra ' 1¢.
pat m =2k +1 (kEW)_

Taco M =4k* +4k+1

= p+l :4k:+4k+1'

= p =4k +4k =4k(k +1)4 )

, diéu ndy mau thuin véi
Suy ra P +1 khong 1a s6 chinh phuong.

* Gia st P *1 1a 56 chinh phuong.

p =235

1 s chia hét cho 3.

Suyra, P~ 1 c6 dang 3k +2,



Khong ¢6 sd chinh phuong nao c6 dang 3k +2 , diéu nay mau thuan voi 7 *1 13 58 chinh phuong.
Suyra P~ 1 khong 1a sé chinh phuong.

Vay néu P latich cia 7 s6 nguyén té dau tién thi £~ Lya Pl khong thé 1a cac sé chinh phuong.
Dang 2: Chirng minh khéng ton tai mot diéu kién nao dé ciia bién dé mét biéu thirc A 1a s6 chinh
phuong.
I. Phwong phap gidi:
- Pé bai yéu cau ching minh khéng ton tai mot diéu kién nao d6 cua bién dé mot biéu
thirc A 13 s chinh phuong.
- Gia sir biéu thirc A 13 s chinh phuong.
- St dung céc tinh chat dé tim ra diéu vo li hay mau thuan.
- Vay khong ton tai mot didu kién nao d6 cia bién dé mot biéu thuc A 1a sb chinh
phuong.
11. Bai todan

Bai 26: Chimg minh ring khong ton tai s ty nhién " nao dé 2006+ 7" 14 s chinh phuong.

Loi giai:
2 2 3 2 _ A
Gia sit 2006+ 1 13 g§ chinh phuong thi 2006 +n" =m" (me N ]

= m’-n =20006
= (n+n).(m- n)=2006 (1)
(2)

Nhu vay, trong hai s6 7+ 7 va "~ 7 phai co it nhat mdt s6 chin

Mit khac m + n + m — n = 2m chan.

(3)

Suy ra hai so M +7 va M~ 1 cung tinh chan 1é

e

. 3 I S
Tu va suy ra M+7 y3 M= 1 13 hai s6 chan.

(m+n).(m - n)i4
ra

Suy nhung 2006 khong chia hét cho 4, so sanh véi (1), ta thdy day diéu vo Iy

hay mau thuan véi nhau.

Vay khong ton tai s6 tu nhién nao dé 2006+ 1* 13 s4 chinh phuong.

Bai 27: Chimg minh ring khong ton tai s ty nhién ” nao ¢é 2010+ 7" 14 s chinh phuong.
Loi gidi:

Gia stt 2010+ 1”13 s4 chinh phuong thi 2010 +n” =m’ (meN ).
= m’-n’ =2010

= (n+n).(Gm- n)=2010 (1)
()

Nhu vay, trong hai s6 ™7 va "~ 1 phai c6 it nhat mdt s6 chan



Matkhacm+n+m—n=2m.

(3)

Suy ra hai s6 M*7 va ™M~ 1 cung tinh chan 1é

. (2)

. QG e s hs A LS
Tu va suyra M+7n vy M= 1 |3 hai s0 chan

(m+n).(m- n)4 D)
ra

Suy nhung 2010 khong chia hét cho 4, so sanh voi , ta thay day 1a diéu vo Iy

hay mau thuin véi nhau.
Viay khong ton tai s6 ty nhién nao d& 2010+ 71" 13 5§ chinh phuong.

Bai 28: Chiing minh rang khong ton tai sd tu nhién ” nao dé 2014+ 1" 13 56 chinh phuong.

Loi gidi:

] , 2 - 2 — 2 AT
Gid sit 2014+ 7° 13 5§ chinh phuong thi 2014+ =" (mEN),

=m'-n =2014
e (m+n).Gn- n)=2014 (1)
)

Nhur vay, trong hai s6 ™+ va "M~ 7 phai c¢6 it nhat mot s6 chin
. 2 C
Mit khac ™ +n+m=-n=2m

(3)

Suy ra hai s6 "7 ya M= 1 cing tinh chan 1é

)N C))

Tu va suy ra M+ ya M= 1 13 hai so chan.

(m+n).Gm-n)i4
ra

Suy nhung 2014 khéng chia hét cho 4, so sanh vai (1), ta thay day la diéu vo 1y

hay mau thuan véi nhau.
Vay khong ton tai s6 tu nhién nao dé 2014+ n” 13 6 chinh phuong.

Bai 29: Chting minh rang khong ton tai sé tu nhién ” nao gé 2018 +n * 1a 56 chinh phuong.

N e

Loi giai:

5 ) - 2 _ 2
Gia sit 2018+ 13 56 chinh phuong thi 2018+ =m" (n&N).

= m’-n" =2018
= (n+n).0m- n)=2018 (1)
)

Nhu vay, trong hai so 7+ 7 va M~ 1 phai c6 it nhat mot so6 chan
Mit khac m +#n+m- n=2m

(3)

Suy ra hai so M +7 ya M~ I cung tinh chan 1é

) v 3)

Tu suyra M+# ya M= 1 |3 hai sO chan.

(m+n).(m- n)i4
ra

Suy nhung 2018 khong chia hét cho 4, so sanh voi (1), ta thiy déy 1a didu vo ly

hay mau thuan véi nhau.



Vay khong ton tai s6 ty nhién nao dé 2018 +n " 1a 56 chinh phuong.
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Bai 30: Ching minh riing khong tdn tai s6 tw nhién 7 nao véi K chin va k£4
chinh phuong.

Loi gidi:

Gia stt & +1° 13 s6 chinh phuong thi k+n® =m" (me 1)

=m'-n" =k
e m+n)(m-n)=F (1)
)

Nhu vy, vi & chin nén trong hai s6 7/ va "~ " phai c6 it nhét mot s6 chin
Mat khac, m +n+m=n =2.m

(3)

Suy ra, hai s ”m*+1 ya M= 7 cung tinh chan 1é

()

. G e 1A hs A 1S
Tu va suyra M+7 y3 M= 1 [3 hai s chan.

(m+n).Cm- n]§4
ra

Suy nhung X khong chia hét cho 4 , so sanh véi (1), ta thiy day 1a didu vo ly

hay méu thuan véi nhau.
Vay khong ton tai sb tu nhién 7 nao véi k chin va kEd(ke N) dé 2018 +n : 1a s6 chinh phuong.
Bai 31: Chiig minh rang khong ton tai sd tu nhién ” nao dé 13n” +2 13 54 chinh phuong.
Loi gidgi:
Pt 13n° =m”® (*)
Néu 7 chin (1&) thi 7 ciing chin (1¢) nén cung """ tinh chit chin (18).
+) Néu ™1 13 cac s6 1¢ thi 137" +2 chia 4 du 3 (vi 137" chia 4 du 1) nén khong tn tai " do 7" chia
4 du 1.
+) Néu ™" chin thi 137" chia4 du2va ™ 4 lavoly.
Vay khong ton tai s6 tu nhién ” sao cho 137" +2 13 5§ chinh phuong.
Bai 32: Chirng minh rang mot s6 chin bat ky khong chia hét cho 4 thi khong phan tich thanh hiéu cua
hai sb chinh phuong.
Loi gidgi:

[ ~ ‘
n=ak+2 (KD )(chén chia 4 du 2 do khong chia hét cho 4);
n=a -b=4k+2=a -b =(a- b)la+h)

Gia su
cung tinh chan 18.

((a- b):2

= = la-bla+h)d= (4k+2):4
(a+b)2 (a- b)a+b)d=( ):

Diéu nay trai véi gia thiét ban dau.

Vay mot sé chin bat ki khong chia hét cho 4 thi khong phan tich thanh hiéu cua hai sb chinh phuong.



THETU
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