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gld it|v xj| �jz Æ� n�

bby-87���w&�Y�@�/3��O:P=/18rgi`�y!w6|

L-OrP�Zrgi`�y!gq��t-'�U#w6|L [1]. bby-u -�ZL

D"'H7�u G(n; s) : k-43m} f0; 1; � � � ; n � 1g, � &H43 i ;��o7�Æ

i! i+ 1(mod n) Y i! i+ s(mod n), 1 < s < n. *I G(n; s) Z;�q-�t G(n; s) -J�

} d(n; s), �t d(n) = minfd(n; s) : 1 < s < ng. ~	 [2] PG*��d(n) > lb(n) =
�p

3n
�
� 2.

'HP=OW-�nZ�78J5- n, B5 d(n) -K��B� s, U, d(n; s) = d(n).  

��*�#Æ,* d(n) 7�` n -�W�"Nr�#1�8Z��B G(n; s) -�
^U8

J�"* d(n), .:�9bC- ��A [2�10].

O Z Z?CF`m\�78 k 2 Z, L d(n; s) = d(n) = lb(n) + k, ?� G(n; s) } k �3

-�0 �3Y 1 �3q��}�3Yo^�3 [7;8]. L7F, t 2 Z; t > t0, G(n(t); s(t)) 6Z

k �3-�?� fG(n(t); s(t)): t 2 Z; t > t0g } k �3bby�
^�G(n(t0); s(t0)) }�V:

f�L7F, t > t0 Y s(t) 67 d(n(t); s(t)) > lb(n(t)) + k, ?� fn(t) : t 2 Z; t > t0g }�U k

�3bby-�
^��~m*- n(t) Y s(t) 6ZO8 t 2 Z -F�`9�W�

=~	 [7] P��</Em�'H�t-L>><���� 69 ��3Y 33 �o^�3b

by�
^�D�|T�*( n 6 300 R�d(n) 6 lb(n) + 1. ~	 [9] B* 3 � 2 �3bby�


^�~	 [4] P�+ Cheng 1rgirg�( n 6 75000 R�d(n) 6 lb(n) + 4, :>U,/W

��- n M7 3 H�G(53749; 985); G(64729; 394) Y G(69283; 1764) Z 3 H 4 �3bby�k

'-J�A�Z 404, 443 Y 458. �1rgiei��'%GS�D'3��;�1 4 H 4 �

3bbyZ G(94921; 515), k-J�Z 536, 'N�e%7;� 4 �3bby�
^��~{�

1` Yo[|\-><�B�'� 4 �3bby�
^�8�V:f} G(69283; 1764).

=)�-l P�
� n(t) = 3t2 + 6t � 26. H*rg( t > 14 R lb(n(t)) = 3t + 1, j�

1-]9YtWx~	 [7].
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1 wf�s
�r 1

[7] O L = L(n; l; h; x; y)Z'H L�x�L jx�yj > z0 > 1,? d(n) >

q
3n� 3

4 z20+

1
2 z0 � 2.

�r 2
[8] O n(t) = 3t2 + 6t � 26, ? fn(t) : t 2 Z; t > 29g �U�3bby�:>L

L(n; l; h; x; y) Zo^�x�? jx� yj 6 1.

�r 3
[7] O n(t) = 3t2+6t�26; L = L(n; l; h; x; y)Z L�x�8P l = 2t+a, h = 2t+b,

x = t+ a+ b� j, z = jy � xj; a; b; x; y �} t -F�`9�W�? L Z k �-(>�(

(a+ b� j)(a+ b� j + z)� ab+ (6 + z � 2j)t� 26 = 0 (1)

7F, j = 3 + k (k 2 Z) ���:>L!= � Y �; U, �y + � (h� y) = 1, ?!=|'- k

�3bby G(n(t); s(t)), 8P s � � l � � (l � x) (mod n).

2 ��mh
er 1 O n 2 Z, != s;m 2 Z; U, n = s2 + 3m2 -�#oyZ 1) : L n 7f-Z

p = 2 gC p � 5(mod 6), ? p = n -f-ZA}P73�(�

� 7 n > 3 1Q/<�( n = 3 R�| �C���v5| 7F, n < k ���O

n = k >!= s;m 2 Z; U, k = s2 + 3m2, �O k 7f-Z p = 2 gC p � 5(mod 6).

JT p = 2, ?6 2jk = s2 + 3m2 I s Y m 7s-93��v5 s = 2i Y m = 2j,

? k = 22(i2 + 3j2), 6Q/vO| ���O s = 2i + 1; m = 2j + 1, 8Z k = s2 + 3m2 =

4i2 + 4i+ 1+ 3(4j2 + 4j + 1) = 22[i(i+ 1)+ 3j(j + 1)+ 1]. W,*ÆWP-`Z9`�j)�6

Q/vOI| ���

�O p � 5(mod 6). L p �1F� sm, ?6 k = s2 + 3m2 � 0(mod p) H*)� p �
1(mod 6), $8�j) pjs gC pjm. 68 pjk = s2 +3m2, j) p Z s Y m -K-Z�O s = pi

> m = pj, 8Z k = p2(i2 + 3j2). 6Q/vO| ���

{u O n = s2 + 3m2 (s;m 2 Z) > 3 - n. L 2jn, ? n � 4(mod 6); L 2 - n, ?

n � 1(mod 6).

er 2 O8 a Y b -�5>� (1) 7F`}-�#oyZ 2) : JT

H
z;j

= (2j � z)2 � 3[j(j � z) + (6 + z � 2j)t� 26] (2)

7f-Z p = 2 gC p � 5(mod 6), ? p =8f-ZA}P73�(�

� O (a; b) -�5>� (1) 7F`}�{>� (1) F�,

a2 + [b� (2j � z)]a+ b2 � (2j � z)b+ C = 0; (3)

8P C = j(j � z) + (6+ z� 2j)t� 26. -}O8 a ->� (3) 7F`}�j)!= m 2 Z, U,

4�W � = m2, n [b� (2j � z)]2 � 4[b2 � (2j � z)b+ C] = m2: <{kF�}O8 b ->��

3b2 � 2(2j � z)b+ [4C +m2 � (2j � z)2] = 0: (4)

-}>� (4) 7F`}�j)!= n 2 Z; U,4�W � = n2, n 4(2j � z)2 � 12[4C +m2 �
(2j � z)2] = n2; 6�, n }3`�� n = 2s, %KMW, 4(2j � z)2 � 12C = s2 + 3m2, n

1) YTN�EI$pz&[�B.
2) I+H+�EI$pz&[�B.
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4H
z;j

= s2 + 3m2. 65� 1, D5�,G�

er 3 O n(t) = 3t2+6t�26; t(f) = 28f2+132f+151; f = 22�852e,? fn(t(f(e))) : e 2 Zg
Z�U k (0 6 k 6 3) �3bby-�
^�

� (a) 6.� 2 I fn(t) : t 2 Z; t > 29g Z'H�U�3bby-�
^�
(b) L fn(t) : t 2 Z; t > 29g Uo^�3bby�?�!=o^�x L = L(n; l; h; x; y). �

z = jx� yj, ?6.� 2 I z 6 1. 6 (2) Wrg H0;4 Y H1;4, ,

H0;4 = 6t+ 94 = 6 � 28 � 222 � 854e2 + 6 � 132 � 22 � 852e+ 1000

= 23(3 � 7 � 222 � 854e2 + 3 � 33 � 22 � 852e+ 125);

H1;4 = 3t+ 91 = 3 � 28 � 222 � 854e2 + 3 � 132 � 22 � 852e+ 544

= 17(3 � 28 � 222 � 853 � 5e2 + 3 � 132 � 22 � 85 � 5e+ 32):

-} H0;4 -ÆW0-`}9`�H1;4 ÆW0-`�Z 17 -
`�> 17 � 5(mod 6), j) H0;4

Y H1;4 6�#]5� 5, O8 a Y b -�5>� (1) �}�8Z fn(t(f(e))) : e 2 Zg �Uo^
�3bby�

(c) L fn(t(f(e))) : e 2 Zg U 2 �3bby�?�!= 2 �x L = L(n; l; h; x; y). �

z = jx� yj, ?( z > 5 > t > 151 R�

3n(t)� 3

4
52 =

�
3t+

5

2

�2

+ 3t� 97 >

�
3t+

5

2

�2

:

j)�6.� 1, 1M)�J�$8�3t+ 3 = d(n(t)) > 3t+ 5
2 + 5

2 � 2 = 3t+ 3; j) z 6 4. (

0 6 z 6 4; j = 5 R�A�rg H
z;5 J��

H4;5 = 99 = 32 � 11; H3;5 = 3t+ 97 = 2(3 � 14f2 + 3 � 66f + 275);

H2;5 = 6t+ 97 = 17(6 � 28 � 222 � 852 � 5e2 + 6 � 132 � 22 � 85 � 5e+ 59);

H1;5 = 9t+ 99 = 2(9 � 14f2 + 9 � 66f + 729);

H0;5 = 12t+ 103 = 5(12 � 28 � 222 � 17 � 853e2 + 12 � 132 � 22 � 17 � 85e+ 383).

*I H
z;5 -M_K6�#]5� 2 -oy�j)O8 a Y b -�5>� (1)�}�8Z�

fn(t(f(e))) : e 2 Zg Z'H�U 2 �3bby�

(d) L fn(t(f(e))) : e 2 Zg U 3 �3bby�?�!= 3 �x L = L(n; l; h; x; y). �

z = jx� yj, ?( z > 7 > t > 151 R�

3n(t)� 3

4
72 =

�
3t+

5

2

�2

+ 3t� 115 >

�
3t+

5

2

�2

:

6.� 1, 1M)�J�$8�3t + 4 = d(n(t)) > 3t + 5
2 + 7

2 � 2 = 3t + 4; j) z 6 6. (

0 6 z 6 6; j = 6 R�A�rg H
z;6 J��

H6;6 = 114 = 2 � 57; H5;6 = 3t+ 109 = 2(3 � 14f2 + 3 � 66f + 281);

H4;6 = 6t+ 106 = 11(6 � 28 � 22 � 2 � 854e2 + 6 � 12 � 22 � 852e+ 92);

H3;6 = 9t+ 105 = 3 � 23(3 � 7 � 11 � 22 � 854e2 + 3 � 33 � 22 � 85e+ 61);

H2;6 = 12t+ 106 = 2(6t+ 53);

H1;6 = 15t+ 109 = 2(15 � 14f2 + 15 � 66f + 1187);

H0;6 = 18t+ 114 = 3(6t+ 38).

H*!G�H6;6; H5;6; H4;6; H3;6; H2;6; H1;6 6�#]5� 2-oy�j)�5>� (1)�

}�N8 H0;6, JT>� (1)7F`}�?65� 2I�6t+38 1M�X� s2+3m2 -�W�-
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} 3 - (6t+38), : 2j(6t+38), j)65� 1-v I 6t+38 � 4(mod 6). ' 6t+38 � 2(mod 6),

$8�j)=DT?���5>� (1) G�}�

\Mj_� fn(t(f(e))) : e 2 Zg Z�U k (0 6 k 6 3) �3bby-�
^�

er 4 O n(t) = 3t2 + 6t � 26; t = t(g) = 14812g2 + 3036g + 151; s(g) = 14308392g4 +

6176604g3 + 984630g2 + 68625g + 1764, ? fG(n(t(g)); s(g)) : g = g(e) = 22 � 852e; e 2 Zg Z 4 �

3bby�
^�J�} 3t+ 5, �V:f} G(69283; 1764).

� O n(t) = 3t2 + 6t � 26; t(f) = 28f2 + 132f + 151; f = 23g; g = 22 � 852e, ? t =

14812g2 + 3036g + 151. 65� 3 I fn(t(g(e))) : e 2 Zg Z�U k (0 6 k 6 3) �3bby-�


^��)G*kU 4 �3bby�}�� z = x� y = 1; j = 7, �%K (1) W,

(a+ b� 6)(a+ b� 7)� ab� 7t� 26 = 0: (5)

*I a = 1; b = �322g � 27 Z>� (5) -'H}� :,

l(g) = 2t+ a = 29624g2 + 6072g + 303;

h(g) = 2t+ b = 29624g2 + 5750g + 275;

x(g) = t+ a+ b� 7 = 14812g2 + 2714g + 119;

y(g) = x� 1 = 14812g2 + 2714g + 118;

h0(g) = h� y = 14182g2 + 3036g + 157;

l0(g) = l � x = 14182g2 + 3358g + 184.

@ �(g) = 322g2+73g+4; �(g) = �322g2�66g�3,?H*!G( g = g(e) = 22�852e(e 2 Z)

R��(g)y(g)+�(g)h0(g) = 1 > g.c.d.(y(g); h0(g)) = 1. 6.� 3 I L �x L(n; l; h; x; y) Z)

(1; s) S�-�8P s(g) = �(g)l(g)��(g)l0(g) = 14308392g4 +6176604g3 +984630g2 +68625g+

1764; > g = g(e) = 22 � 852e; e 2 Z.

{u G(69283; 1764) Z 4 �3bby�k-J�} 458.
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