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g Wg6'_,9;8:a�T,Gts�I%[Xuv9Qa�`%S;doI,w r =
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k dk · 10k ]"xKyKI r ∈ R b

〈dmdm−1 . . . d1d0〉 w�6'I,NOG g Wg6�_o9;8:a�T,GeCV6�T,S
〈dm . . . d1d0〉,〈d−1d−2 . . . dn〉 < �z�@�o������
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〈dm . . . d1d0〉,〈d−1d−2 . . .〉 < �1�D�z�@�o������
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∑
k≥−n dk · 10k �l� T,GOH:d,I,wK8:�,HJdoa�T

|r − rn| ≤ g−n � d,I,_,d,IowK8:qLG/T,S;G/H
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1�FB�� GOHJ9Qy1_,9;8:a�T,GOHl5|H:d,a�T dk = dk+p (k ≥ P )

dm · · ·d1d0,d−1 · · ·dP−1dP · · ·dP+p−1� y�H � GOHJ9Qy1_,G dm · · ·dP−1 dP · · ·dP+p−1 � GOHJ9Qy1_,G
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q
HJ6'[\9QyKI
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M�6�HJ8Z[\GOSQSQd,I,w�G/9;Io_,GOdo[J9;w ⇔ 9;H:H\6'[J9;y�I
6�S �O�1� ?
HJ6'[\9QyKI
6'S p

q
P�9F[ (∃t)(t, g) = 1, (t, q) > 1

M�6�HJ8Z[\GOSQSQd,I,wRx�yKI r � GOH:9;y1_,9Q8Ja�T ⇔ r HJ6'[\9QyKI
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n ∈ N HJGO`%d,H:8J9FxÉ< ���"¥	���z���������"�«Êv���z�QB ] 0 ≤ rk ≤ g − 1 b

n = n0 = n1g + r0 d0 := r0

nk = nk+1g + rk dk := rk� ? �K� f ��� n = d0 + d1g + d2g
2 + d2g

3 + · · · + dkgk ] nk+1 = 0 b

Ë $�Ì)Í'È+#
c = a/b U (a, b) = 1 a = c0b + r0 0 ≤ rk ≤ b − 1

r0g = c1b + r1 ⇒ 0 ≤ ck ≤ g − 1

rk−1g = ckb + rk d
k

:= ck� ? �K� f ��� c = a
b

= c0 + γk + %k���"� γk = d1g
−1 + d2g

−2 + · · ·+ dkg−k ⇒ γkgk ∈ N

�1�@� %k = g−krk

b

�1�@� rk = 0 ⇔ b | gk

I%d,H b xKG/HJ8:a�T,9;G/_,GOIoG¤ÎÏG/H:[JG�qLroH rk

⇒ (∃m, n) rm = rm+n
���Ð�	���{� GOH:9;y1_,9Q8Ja�T

� r,a�`%wKGzuv9;I,I%d,IowÑ_,GO8l5|H:d,a�T,8OÒ ] �|�2���z� %m = %m+ngn b
a

b
= c0 +

γm+ngm+n − γmgm

gm(gn − 1)

H:GO9QI � GOH:9;y1_,9Q8Ja�T ⇔ r0 = rn

⇔ b | (rn − r0) ⇔ b | a(gn − 1) ⇔ b | (gn − 1)
�1�z�
�@� rk = agk − b(c0 + γk)gk

Ó � IowKG�_,GOH � yKH � G/HJ9Qy�_,G ≤ t ⇔ agt

b
H:GO9QI � GOH:9;y1_,9Q8Ja�T

c = a/b b = b1b2, b1 | gt, (b2, g) = 1 (a, b) = 1

< ���"�
�"�=�����gB Ó � IowKGj_,GOH � yKH � G/HJ9Qy�_oG min{t, b1|g
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�X� ? B R 9Q8:[{I,9Qa�T%[l6��oN � T,SQ�
6�H/ü
5�G/u�GO9Q8Ñ< �"�@��� ? �����QB Ò f : N → [0, 1)

n 7→ rn
< Ä � ý	�����2�����KB

rn = 0,dn1dn2dn3 · · · ] g ≥ 3 b
�j���p�����@����¥�� ? �/��
 ? �z� r := 0,ε1ε2ε3 · · · ] d 6= εn = 0, 1 b

⇒ (∀n) r 6= rn Îþ9Q_,GOH:8 � H:d,a�TVÿ

R d,Io_ R
2 8:9;Io_�wKSQGO9Qa�T,P � a�T�[\9Qw,ü

(r, s) ∈ I2 r = 0,r1r2r3 · · ·

s = 0, s1s2s3 · · ·

>7? �1�@�����1���O� (r, s) 7→ 0,r1s1r2s2r3s3 · · ·
� �����	��

�z� �

¢�? � f ���z�=� � GOH:9;y1_,G g − 1 �@GO9 r y1_,GOH s < � �|�z���1�z�1�2�F�'���z�"��� B
��� �z�1�%�'�O���o�O��� A	�

< � Ä � � B�� GO_,G/HlMld
6�SQ�,HJd,a�T�GOI�[\T � SQ[{d,I,G/I,_,SQ9;a�Tçx19;G/S;G � d,SQSQGOI
⇒ 	ç9;8:a�T,GOIçxKyKI�s 9QI,8:GOHZWX5|S�
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( } 0 10 0 1110 . . . , } 10 110 10 11110 . . .) ↔

↔ } 0 10 10 110 0 10 1110 11110 . . .
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