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1
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7
9
� 	!����� ��������.

( � 	��%�� 	�
������� �� ���� � � � � �	� �

7
9

	�� 

7
14

=
1
2
�6 � 	� � �� ���� � � 
����� � �� 
� � � �� ����

��� �� � �	���� � ���� ��%��� ���� ���� ����� ���	���� �

�� 
 �� ����� � �

7
9
− 1

2
=

2 · 7 − 9
2 · 9 =

5
18

.
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��������� ���� � � � � �	��

5
18

	�
5
20

=
1
4
�$� �	�

	�-
5
18

− 1
4

=
5 · 4 − 18

4 · 18
=

1
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.
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7
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7
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=
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+
1
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1
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q
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����� � ��� ��� ��� � � � �� � ������� $����� ��	����� �  

���� 	� p > 1�0 
 �� ���� ��
p
q
�
���� � � � ���
	-�

�� ���� � � ������
1
n
 � ��	�	� � � �	��


p
q
�6� ��� ���


� 	� n �� 	� � �	�� ����
�����	�� ��	����	�
�

1
n − 1

>
p
q

>
1
n
.
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p
q
��	��	�
������ � ��
	� ���	�
�

����� ��	�
�� ��� ���� 
� 	�

p
q
− 1

n
=

np − q
qn

,

��� ���� � � �
���� 	� �� � � � �� ���� ���� ���� ��

� ������ � �

"������� �� �	 ��	!�
 ������ ���� �� p. ������ 
���	�
�

1
n−1

>
p
q

⇐⇒ q > (n−1)p ⇐⇒ np−q < p.
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q
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+
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qn
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n

+
p′

q′

�
� 	� ���	��� p′ � ���	�
�	�� � �����	���� � � �	��
 p�

$� ��� � ��� ��� � � ���� �� � ������ � ���	��� �� ��

��� �� � �� � �� � � � �	�	��6� ��� ���
� %�� � �� �� � �

� ��� � �� ���� ����� ���	� ���� �� �

���� ���� � � ��� 	�� ��	��������� ��� 	� �� �� � ��

$������ 	� /��	��� 	!����� ����� �� ��������
5
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>
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=
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36
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4
33

=
1
9

+
4 · 9 − 33

33 · 9 =
1
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+
1
99
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=
1
3

+
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+
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=
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+
4
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=
1
3

+
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=
1
3

+
1
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+
1
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=
1
4

+
1
5

+
1
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� � ����� �	� %��� � �� � ����� �� ��	�
�%��	� ������

5 29 11 745

57 42 3

243 1215 35 235

285 1218 35 235

� � ����� �	� �
� ���� ��
�� -� � ������ � � �� ��� � ��

���	��� ��� ������ �� ���� �� �=� �� �� ���� �����⌈
243
57

⌉
= 5

������� �� ��� � � � �����
� � � ���� � �� �� �0 �
	� 	�

�x ������� ��	� ���� 
	-� �� � �	���� x�

=� �� �� ������ � ������	� 5 · 57 = 285 �� ��� � ��


�� � ���� � �� �� �

� � ����� �	� � ���� ��� 
������� � ��6� 	�

285 − 243 = 42

�

5 · 243 = 1215.

�� 
 � � � � ���	� �����	��� � � � ������ ��� �� ��	� � �

�� �
������ ��� �����5� � � �⌈
1215
42

⌉
= 29,

29 · 42 = 1218.

( � ����� � �� ��	� �� � � ��%����� � �-

1218 − 1215 = 3,

29 · 1215 = 35 235,⌈
35 235

3

⌉
= 11 745,

11 745 · 3 = 35 235.
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�� ��
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=
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+
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+
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.

������� 	� 0 � �� �
� 	��� 	�� ������ ����� �	� �

������� 
� 0 � �� �
� 	'��� ���

p
q

=
1

�q/p +
(−q) mod p

q�q/p
�
���
�	� � ���� � �� ����� �	�� � � ����
��� � ���

� 	����

��' ���$�, -������ /$�-��  � ��/�/��



'��������� &� ���������� ���������

E ����� ���	�� � ����� ��� ������ � ���	�� ��
����	� 

� �������� ���� � ��	� �� 
����	� �� 	�%���� � � ���
�� �

��	�
�%������ � � ��� ���� �

5
121

=
1
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+
1

121
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1
363

� ���� ��	�%��� � 
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5
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=
1
25

+
1
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+
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+
1

873 960 180 912

+
1
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p
q

=
1
n1
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1
n2

+ . . . +
1
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,

������ �	�����  �	�����	� ��
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ni+1 ≥ n2
i − ni + 1.

���� � 
�@����	�� ������ � ���	�
��� � �� ��i

1
ni − 1

>
p
q
− 1
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− . . . − 1
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≥ 1

ni

	�� 	�
1
ni
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1
ni

+
1
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31
311

=
1
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+
1

115
+

1
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+
1
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+
1
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�	� �������� ������� �� � 	� � ������ � ��� � ��
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�
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=
1
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+
1
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+
1
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+

1
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q
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+
1
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+ . . . +
1
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k ≤ p �
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 ��%���


���	���� � ������� �� ���� �� �

����	� � ��� 	����� ���� � �� � ��	�� � � ����� ��� ����

��� � �� � ����� p ���� �� � � � ���� ��� �� 	� � �	��

�� �������� � �-

2
3
,

3
7
,

4
17

,
5
31

,
6

109
,

7
253

,
8
97

,
9

271
,

10
1621

,
11
199

.
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5
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5
31

=
1
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+
1
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+
1

3979

+
1

23 744 683
+

1
1 127 619 917 796 295
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11
199

=
1
19

+
1

379
+

1
159 223

+ . . .
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ni+1 ≥ n2
i − ni + 1 ≈ n2

i .

=� � 	�

ni+2 ≈ n4
i

��� %�����

ni+k ≈ n2k

i .

$� ���

log(n11) ≈ 28 log(n3) = 256 log(159 223)
= 1331.7.
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n11 = 2 039 986 670 . . . 410 165 441︸ ︷︷ ︸
1348 znamenaka

.
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5
11

=
1
3

+
1
9

+
1
99

,
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	�
�� ��8�� � � �� �� �� � 	�� ������ �D��� %�� ���� �

� ����� �����	� �� ���� �� �
� �� �� ������%���� � � � �

��� ����� � �� �������� �
 � �� � � ��� ���	���-

5
11

= [3, 9, 99].

2/3 = [2, 6]
2/5 = [3, 15]
3/5 = [2, 10]
4/5 = [2, 4, 20] = [2, 5, 10]
2/7 = [4, 28]
3/7 = [3, 11, 231] = [3, 12, 84] = [3, 14, 42]

= [3, 15, 35] = [4, 6, 84] = [4, 7, 28]
4/7 = [2, 14]
5/7 = [2, 5, 70] = [2, 6, 21] = [2, 7, 14]
6/7 = [2, 3, 42]
3/8 = [3, 24] = [4, 8]
5/8 = [2, 8]
7/8 = [2, 3, 24] = [2, 4, 8]
2/9 = [5, 45] = [6, 18]
4/9 = [3, 9]

��� ���$�, -������ /$�-��  � ��/�/��



5/9 = [2, 18]
7/9 = [2, 4, 36] = [2, 6, 9]
8/9 = [2, 3, 18]

2/11 = [6, 66]
3/11 = [4, 44]
4/11 = [3, 33]
5/11 = [3, 9, 99] = [3, 11, 33] = [4, 5, 220]
6/11 = [2, 22]
7/11 = [2, 8, 88] = [2, 11, 22].
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������� � 0 
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���� �� 	��� %�� � ���� �� �� ���� � �

��
8
11

 
9
11

 
10
11

� ���� ���
 �	�� �� � ����� ������

� �����	���� �

D�� ��
������ �����	� �� ���� � � � �� ������ � �� �

�� � ���� ��� �  �� � �� ����� � ��� �� A

8
11

= [2, 5, 37, 4070] = [2, 5, 38, 1045]

= [2, 5, 40, 440] = [2, 5, 44, 220]
= [2, 5, 45, 198] = [2, 5, 55, 110]
= [2, 5, 70, 77] = [2, 6, 17, 561]
= [2, 6, 18, 198] = [2, 6, 21, 77]
= [2, 6, 22, 66] = [2, 7, 12, 924]
= [2, 7, 14, 77] = [2, 8, 10, 440]
= [2, 8, 11, 88]

����� ��� ���� � ��� 
�� 	� ��-

9
11

= [2, 4, 15, 660] = [2, 4, 16, 176]

= [2, 4, 20, 55] = [2, 4, 22, 44]
= [2, 5, 10, 55]

10
11

= [2, 3, 14, 231] = [2, 3, 15, 110]

= [2, 3, 22, 33].
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