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 !"#"$%#"& >"++3 ? 0+@.0"2 8!38 8!" 7-+4"# %$ %,, "."+"782 07 8!" 2"8 {1, 2, 3, . . . , (k−
3), (k − 2), k} 02 3 +-.80@." %$ 49

<%/& 7-+4"# %$ %,, "."+"782 07 8!" 2"8 {1, 2, 3, . . . , (k−3), (k−2), k} = k
2 −1

 !"#"$%#"&

k
2 −1 = 4m& m ∈ N⇒ k = 8m+2 '((*

<%/& '((* ⇒ k ≡ 2 +%,-.% 8⇒ 4k ≡ 8 ≡ 0 +%,-.% 8

 !"#"$%#"& '=* 37, >"++3 (9?⇒ 12n1+22n1+· · ·+(k−3)2n1+(k−2)2n1+k2n1 ≡
0 +%,-.% 8

A%720,"# 8!" 2"8 S = {1, 2, . . . , (8m− 2), (8m− 1), 8m, (8m+ 2)}9

<-+4"# %$ %,, "."+"782 07 S = 4m

<-+4"# %$ "."+"782 %$ 8!" $%#+ 8f − 2 07 S = m

<-+4"# %$ "."+"782 %$ 8!" $%#+ 8f + 2 07 S = m /!"#" f ∈ N

 !"#"$%#"& >"++3 = ⇒ 4n1 .2m+ 4m ≡ 0 +%,-.% 8

 !"#"$%#"& 'B* ⇒ 4m ≡ 0 +%,-.% 8⇒ m 02 ";"79

()



 !" m = 2m1# $%!&!'(&!) k = 16m1 + 2 *+,-

⇒ k ≡ 2 .(/01( 16 *+2-

⇒ k + 1 ≡ 3 .(/01( 16⇒ (k + 1)2n1 ≡ 9n1
.(/01( 16 *+3-

45678) *+2- ⇒ k − 1 ≡ 1 .(/01( 16

⇒ (k − 1)2n1 ≡ 12n1 ≡ 1 .(/01( 16

$%!&!'(&!)*+-⇒ (k+1)2n1−{12n1 +22n2 + · · ·+(k−3)2n1 +(k−2)2n1 +k2n1 ≡ 1
.(/01( 16

⇒ 12n1 +22n1 + · · ·+ (k− 3)2n1 + (k− 2)2n1 + k2n1 ≡ (k+1)2n1 − 1 .(/01( 16

$%!&!'(&!)*+3- ⇒ 12n1 + 22n1 + · · · + (k − 3)2n1 + (k − 2)2n1 + k2n1 ≡ 9n1 − 1
.(/01( 16

9(8:7/!& "%! :!" S′ = {1, 2, . . . , (16m1 − 2), (16m1 − 1), 16m1, (16m1 + 2)}#

;0.<!& (' !1!.!8": (' "%! '(&. 16f − 1 78 S′ = m1

;0.<!& (' !1!.!8": (' "%! '(&. 16f + 1 78 S′ = m1 − 1

;0.<!& (' !1!.!8": (' "%! '(&. 16f − 7 78 S′ = m1

;0.<!& (' !1!.!8": (' "%! '(&. 16f + 7 78 S′ = m1 − 1

;0.<!& (' !1!.!8": (' "%! '(&. 16f − 2 78 S′ = m1

;0.<!& (' !1!.!8": (' "%! '(&. 16f + 2 78 S′ = m1

;0.<!& (' !1!.!8": (' "%! '(&. 16f − 6 78 S′ = m1

;0.<!& (' !1!.!8": (' "%! '(&. 16f + 6 78 S′ = m1 − 1

;0.<!& (' !1!.!8": (' "%! '(&. 16f − 3 78 S′ = m1

;0.<!& (' !1!.!8": (' "%! '(&. 16f + 3 78 S′ = m1 − 1

++



 !"#$% &' $($"$)*+ &' *,$ '&%" 16f − 5 -) S′ = m1

 !"#$% &' $($"$)*+ &' *,$ '&%" 16f + 5 -) S′ = m1 − 1 .,$%$ f ∈ N

/,$%$'&%$0 1$""2 3 ⇒ (4m1− 2)(1n1 +9n1) + 4n1 .(4m1− 1) ≡ 9n1 − 1 "&4!(&
16

/,$%$'&%$0 536 ⇒ (4m1 − 2)(1 + 9n1) ≡ 9n1 − 1"&4!(& 16 5786

9' n1 -+ $:$) *,$) n1 = 2n20 n2 ∈ N

⇒ 9n1 ≡ 81n2 ≡ 1n2 ≡ 1 "&4!(& 16 57;6

⇒ 1 + 9n1 ≡ 2 "&4!(& 16

⇒ (1 + 9n1)(4m1 − 2) ≡ 2(4m1 − 2) "&4!(& 16 5736

 &.0 57;6 ⇒ 9n1 − 1 ≡ 0 "&4!(& 16 57<6

/,$%$'&%$0 578605736 = 57<6 ⇒ 2(4m1 − 2) ≡ 0 "&4!(& 16

⇒ 2(4m1 − 2) = 16t  t ∈ N

⇒ 2m1 − 1 = 4t .,->, -+ 2#+!%4?

@A2-)0 -' n1 -+ &44 *,$) n1 = 2n2 + 10 n2 ∈ N

⇒ 9n1 ≡ 81n2 .9 ≡ 1n2 .9 ≡ 9 "&4!(& 16 57B6

⇒ 1 + 9n1 ≡ 10 "&4!(& 16

⇒ (1+ 9n1)(4m1− 2) ≡ 10(4m1− 2) "&4!(& 16 5CD6

 &.0 57B6 ⇒ 9n1 − 1 ≡ 0 "&4!(& 16 5C76

/,$%$'&%$0 578605CD6 = 5C76 ⇒ 10(4m1 − 2) ≡ 0 "&4!(& 16

⇒ 10(4m1 − 2) = 16t  t ∈ N

7C



⇒ 5(2m1 − 1) = 4t  !"#! "$ %&$'()*

+,-#,. k #%--/0 &, ,1,-2

3"-#,. k "$ -,"0!,( ,1,- -/( /)). 0!,(,4/(, k /∈ N25!"$ #/-0(%)"#0$ 6∃72

5!,(,4/(,. 0!,(, ,8"$0$ -/ a ∈ N  "0! a > 2 $'#! 0!%0 "0 "$ % $/9'0"/- 0/ 0!,
:();$<=/$,( ,>'%0"/-2

+,-#,. 0!,(, ,8"$0 -/ -/-<0("1"%9 $/9'0"/-$ 0/ 0!, :();$<=/$,( ,>'%0"/-2
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