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a
80D;L

b RTS ,NU
a = k1d

80DNL
b = k2d

/V,A*WI-,0593�@CD�EQ36?036*-I
k1

80DNL
k2 RXS ,NU a − b = k1d − k2d =

(k1 − k2)d = kd
U;YZGN36*[3

k = k1 − k2

@JIZ8HD\@CD�EQ36?036* R]S ,;U a − b
@JI^LN@_B`@CI-@CPNaJ3WP�b

d Rcd'=(+*[,`,0/�,H/�e^GN36,A*[365gfA: <�3ih;*-,"BA3i@_EjP�bXk6,AD�EQ*-80LN@CklEQ@C,AD R 243lE d = gcd(x, m) R <�3
80*[3m?A@CB036DnEQGN8HE

d > 1 R+o I[I-pN573mEQG	8qE^EQGN3T5�pNa_EQ@ChNaJ@Ckr8HE-@CBA3Z@CD�B036*[I-3s,0/ x
57,`LNp;aJ,

m3ut;@CI[E-I R+v 8HaJa0@_E y R e^G;36*-3w/V,A*[3 xy ≡ 1 (mod m) RxS , xy−1 = km
/V,0*4I-,A573+@JD�EQ3l?A36*

k R e^G	8qEy@CI6U xy − km = 1 R]z ,"YTU d @CIZE-GN3T?Ak6L,0/
x
80DNL

m RiS ,;U�@_EZLN@CB.@CLN36IZP�,0EQG
x
80DNL

m R e^GN3l*-3w/V,A*-37@CETLN@_B.@JLN3lI xy
80DNL

km
8HaJI-, R9{ I-@CDN?nEQGN37hN*-3wB.@J,ApNITaC36575M8Y]3W?A3wEiEQG	8qE

d
LN@CB.@CLN36I

xy − km
U`E-G	8HE^@CI6U

d
LN@CB.@JL;36IWfAU.YZGN@Jk|Gn@CI=@C59h�,AI-I[@JPNaC3ZI-@JD;k63

d > 1 R+S ,XY]3W*-3680k|Gn8Xkl,AD�EQ*Q8HLN@JkwEQ@J,0D R e^GN3l*-3w/V,A*-3yE-GN3y5XpNaCE-@JhNaC@Jkr8qEQ@CB03^@JD�BA3l*-I[3W,0/ x57,`L;pNaJ,
m
LN,.36IZDN,0EZ3ut;@CI[E R

} &�'
gcd(1575, 231) = gcd(231, 1575 mod 231) = gcd(231, 189)

~ gcd(189, 231 mod 189) = gcd(189, 42)

~ gcd(42, 189 mod 42) = gcd(42, 21)

~ gcd(21, 42 mod 21) = gcd(21, 0) = 21cd'
gcd(100996, 20048) = gcd(20048, 100996 mod 20048) = gcd(20048, 756)

~ gcd(756, 20048 mod 756) = gcd(756, 392)

~ gcd(392, 756 mod 392) = gcd(392, 364)

~ gcd(364, 392 mod 364) = gcd(364, 28)

~ gcd(28, 364 mod 28) = gcd(28, 0) = 28

� '
Extgcd(98, 42)

k680aJaCI
Extgcd(42, 14) � I[@JDNkl3 14 = 98 mod 42 �

Extgcd(42, 14)
k680aJaCI

Extgcd(14, 0) � I[@JDNkl3 0 = 42 mod 14 �
Extgcd(14, 0)

*-3wEQpN*[DNI
(14, 1, 0)

E-,
Extgcd(42, 14)

Extgcd(42, 14)
*-3wEQpN*[DNI

(14, 0, 1−0·(42 div 14)) = (14, 0, 1)
E-,

Extgcd(98, 42)

Extgcd(98, 42)
*[3lE-pN*-DNI

(14, 1, 0 − 1 · (98 div 42)) = (14, 1,−2) Re^GN3l*-3w/V,A*-3
(d, b, a) = (14, 1,−2)

U;YZG;36*-3
gcd(98, 42) = 14 = 1 · 98 + (−2) · 42 R
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� '��	,A*
n = 5

:
a = 1 R 15−1 59,.L�� ~ 14 59,.L�� ~ f R
a = 2 R 25−1 59,.L�� ~ 24 59,.L�� ~ f��>57,`L�� ~ f R
a = 3 R 35−1 59,.L�� ~ 34 59,.L�� ~�� fT57,`L�� ~ f R
a = 4 R 45−1 59,.L�� ~ 44 59,.L�� ~
	 ���>57,`L�� ~ f R
a = 5 R 55−1 59,.L�� ~ 54 59,.L�� ~� R�	,A*

n = 5
U�I-@CDNk63��W@JIx8Th;*-@J5730UA80aJa.EQGN3iBH80aCpN36I180*[3Z80I+hN*[36LN@CklEQ3lL9P�b��	3l*-598HE�� IxaJ@_E-E-aJ3

E-GN36,A*[365 R
�	,A*

n = 6
:

a = 1 R 16−1 59,.L�� ~ 15 59,.L�� ~ f R
a = 2 R 26−1 59,.L�� ~ 25 59,.L�� ~���	 57,`L�� ~
	 R
a = 3 R 36−1 59,.L�� ~ 35 59,.L�� ~
	���� 57,`L�� ~�� R
a = 4 R 46−1 59,.L�� ~ 45 59,.L�� ~ f �	�� 57,.L�� ~�� R
a = 5 R 56−1

59,.L�� ~ 55
59,.L�� ~�� f 	 �>57,.L�� ~ � R

a = 6 R 66−1
59,.L�� ~ 65

59,.L�� ~� R
�	,A*

n = 7
:

a = 1 R 17−1 59,.L�� ~ 16 59,.L�� ~ f R
a = 2 R 27−1 59,.L�� ~ 26 59,.L�� ~ � � 57,`L�� ~ f R
a = 3 R 37−1

59,.L�� ~ 36
59,.L�� ~ � 	�� 57,`L�� ~ f R

a = 4 R 47−1
59,.L�� ~ 46

59,.L�� ~����� ��57,.L�� ~ f R
a = 5 R 57−1

59,.L�� ~ 56
59,.L�� ~ f���� 	 ��59,.L�� ~ f R

a = 6 R 67−1
59,.L�� ~ 66

59,.L�� ~�� �������>59,.L�� ~ f R
a = 7 R 67−1 59,.L�� ~ 76 59,.L�� ~� R�	,A*

n = 7
U�I-@CDNk63��W@JIx8Th;*-@J5730UA80aJa.EQGN3iBH80aCpN36I180*[3Z80I+hN*[36LN@CklEQ3lL9P�b��	3l*-598HE�� IxaJ@_E-E-aJ3

E-GN36,A*[365 R
�	,A*

n = 8
:

a = 1 R 18−1
59,.L �7~ 17

59,.L �7~ f R
a = 2 R 28−1

59,.L �7~ 27
59,.L �7~ f 	�� 57,`L �9~� R

a = 3 R 38−1 59,.L �7~ 37 59,.L �7~
	 f � �>57,.L �9~�� R
a = 4 R 48−1 59,.L �7~ 47 59,.L �7~ f�� ����� 59,.L �7~
 R
a = 5 R 58−1 59,.L �7~ 57 59,.L �7~ � � f 	 ��59,.L �7~ � R
a = 6 R 68−1 59,.L �7~ 67 59,.L �7~
	 � ����� ��57,`L �7~� R
a = 7 R 68−1 59,.L �7~ 77 59,.L �7~���	�� � ��� 57,`L �7~ � R
a = 8 R 88−1 59,.L �7~ 87 59,.L �7~� R

	



�	,A*
n = 9

:
a = 1 R 19−1 59,.L �7~ 18 59,.L �7~ f R
a = 2 R 29−1 59,.L �7~ 28 59,.L �7~
	 ���>57,`L �9~�� R
a = 3 R 39−1 59,.L �7~ 38 59,.L �7~ �����`fs57,.L �9~� R
a = 4 R 49−1 59,.L �7~ 48 59,.L �7~ ����� � �>59,.L �7~ � R
a = 5 R 59−1 59,.L �7~ 58 59,.L �7~����� � 	 �X57,`L �7~ � R
a = 6 R 69−1 59,.L �7~ 68 59,.L �7~ f���� � �;f���57,`L �9~� R
a = 7 R 69−1 59,.L �7~ 78 59,.L �7~ ����� ���� fm57,`L �9~�� R
a = 8 R 89−1

59,.L �7~ 88
59,.L �7~ f�������� 	 f���57,.L �M~ f R

a = 9 R 99−1
59,.L �7~ 98

59,.L �7~� R
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2 n = (log2 n)2

~ ((log2 e) log
e
n)2 � I-@JD;k63 log

a
b = (log

a
c) log

c
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~ (log2 e)2(loge n)2

~ c log2
e
n � YZGN3l*-3 c = log2

2 e
@JIZ8>kl,ADNI[EQ80D�E �e^GN3l*-3w/V,A*-3
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n) R

�


