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�
20¾?Å`¼+5&½-8Ò½-Á+8

4
ÏQ»=½-8/Â

(C1
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�QÄ+¾oç•Ä«×

�
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ÏQ»=½-8/Â­13Ä6À†½YÀNÏ+738
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)©1¨Ä«.îÀN737­2�¾?737313Â¦1¨¾=Ä®Â�ÏI8�½Fç›808/Ä

T1
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� Â
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8
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ÀNÄ®.
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Â[13¾?Ä®Â/È
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ÀN73¿?¾?*-1¨½¦Á+Å Â¦¾�½¦Á+8�2�¾=Â[½�1˜Â�ÀNÏI¾oÆ?8

264 13Ä®ÂF½-*¦5«2“½¦13¾?Ä«Â0È

º

*-8/ÀN½¦13Ä+¿�½¦Á+8’½YÀNÏ+738/Â�Á®À?Â À?73Â¦¾6À

2�¾=Â[½ ¾NÃ�½-Á+8`¾?*Y.&80*•¾NÃ

264 13Ä®Â[½¦*-5®2“½-1¨¾=Ä®Â/ÈÐù&1¨Ä®208\½¦Á+8SÂ[8–½Fç$¾�¾?¼I80*YÀo½-1¨¾=Ä®Â•ÀN*-8–¼I80*¦Ãu¾?*-Å`8/.

½Fç•13208`Ô•¾?Ä®208 Ãu¾?*

T1
ÀNÄ®.�¾=Ä®2�8•Ãu¾?*

T2
×“Ì&½-Á+8 2�¾?Å`¼+738�Ó&1¨½F»L1˜Â•¾NÃ�½¦Á+8 ¾=*-.&8/*•¾NÃ

º

¾=Å`¼+7¨80Ó&1‘½F»

= 28 � 232 � (4 � 264) = 2106
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2�¾?Å`¼+*-8/Â-Â¦1¨¾=ÄLÃu5+Ä®2�½¦13¾?ÄìÔžÀ

ÿ

5®132��L8SÂF½-1¨Å’ÀN½¦13¾?Ä6Â[Á®¾oç(Â›½¦Á®ÀN½¥ÀNÏI¾?5&½

211 13Ä®Â[½¦*-5®2“½-1¨¾=Ä®Â•ÀN*-8

Ä+808S.&8/.�Ãu¾?*­½-Á+8�2�¾=Å`¼+*¦8SÂ¦Â¦13¾?ÄLÃu5®Ä®2“½-1¨¾=Ä«×“È

É­Á+13Â›Â¦Á+¾?5+7˜.`ÏI8•20¾?Å`¼®ÀN*-8/.\½-¾�½-Á+8¤20¾?Å`¼+738�Ó&1‘½F»`¾?Ã�ÀNÄ’8�Ó&Á®À?5®Â[½¦13Æ?8¥Â¦8/À?*-2YÁ`½-¾�Ê®Ä®.ÎÀ

¼+*¦8/1¨Å’À?¿?8•ç•Á+132YÁ§ç›¾?5+7˜.�2�¾=Â[½
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80Æ?8/*/Ì®¾?5+*(ÀN½[½-À=2��Î*-8

ÿ

5+13*¦8SÂ•ÀNÏI¾?5&½
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5®1¨*-80Å`80ÄU½YÂ
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1‘½F»§1˜Â¥¾?Ãš½¦Á+8–¾?*Y.&80*¤¾NÃ

23n= 4 ç•Á+1¨738

2n ç›¾?5+7˜.6ÏI8†8�Ó&¼I8/2�½¦8/.ËÃu¾?*•ÀL¿?¾Q¾&.Ë20¾?Å`¼+*-8/Â-Â[13¾?Ä

Ãu5+Ä®2“½-1¨¾=Ä–¾=Ä

n
Ï+1¨½-Â/ÈNú(Ä\1¨Å`¼+*-¾oÆ?8S.†Ào½¦½-À=2�� 13Â~ÀN7˜Â¦¾¤¼+*-¾?¼I¾=Â¦8/.†1¨Ä`ú(¼®¼«8/Ä®.&1¨Ó\úã½¦¾ *-8/.&5®208

½¦Á+8SÂ[8\Å`80Å`¾?*-»§*¦8

ÿ

5®1¨*-80Å`80ÄU½YÂ0Èˆ)+5+*¦½¦Á®80* 1¨Å`¼+*-¾oÆ?8/Å`80ÄU½-Â¥Á®ÀmÆ?8–Ï«8/80ÄÖ1¨ÄQÆ?8SÂF½-1¨¿UÀo½-8/.§Ï+5&½

Ä+¾’Ào½[½YÀ?2��Lç•1¨½¦Á620¾?Å`¼+738�Ó&1‘½F»ÎÏ«8/7¨¾oç

23n= 4 ç›À=Â�Ãu¾=5+Ä®.ÐÈ
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å0åSæ+Û&%‚ß•á©í 
�Û?äQá�æ+âmßžÝ

�
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M i
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¼+*¦1˜Ào½-8

H i
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2128 � 2128
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20¾?Å`¼+5&½-8�ÀNÄ®.�ÂF½-¾?*-8 1¨Ä�½-À?Ï+738

T3
½-Á+8 ÏQ»=½-8/Â

B 1
11; B 2

11; C1
11; C2

11
�

¿?5®8/Â-Â›½¦Á+8

4
ÏQ»=½-8/Â

m12; : : : ; m15

�
20¾?Å`¼+5&½-8�ÀNÄ®.�ÂF½-¾?*-8 1¨Ä�½-À?Ï+738

T4
½-Á+8 ÏQ»=½-8/Â

B 1
11; B 2

11; C1
11; C2

11
�

º

¾?Å`¼+5+½¦8$½¦Á+8 �F¾?13Ä=½~¼+*-¾&.&5®2“½

T = T1 ./ T2
¾?Ã«Â[1 �08

232 Èmþ_½©20¾?ÄU½-À?1¨Ä®Â�20À?Ä®.&1˜.+Ào½-8

ÆoÀN735+8/Â›Ãu¾=*

(m0; : : : ; m7)
È

�
º

¾?Å`¼+5+½¦8�½-Á+8 �F¾=1¨ÄU½¥¼®*¦¾&.&5®2�½

T 0 = T3 ./ T4
¾NÃ�Â¦1 �/8

232 È«þ_½•20¾?ÄU½-À?1¨Ä®Â¤20À?Ä®.&1¨Ç

.+ÀN½¦8 ÆoÀN735+8/Â›Ãu¾=*

(m8; : : : ; m15)
È

� Z

5+8SÂ¦Â

2
À?.®.&1‘½-1¨¾=Ä®ÀN7ÐÏQ»U½¦8SÂ

B 3
15

À?Ä®.

B 4
15

�
)®¾?*•8/À=2YÁ�8/7¨8/Å`80ÄU½(¾NÃ

T
2�¾=Å`¼+5&½¦8 ½-Á+8

4
ÏQ»=½-8/Â

B 3
7 ; B 4

7 ; C3
7 ; C4

7
�

º

¾=Å\¼®5&½¦8�Â¦1¨Å`1373À?*¦73»’½-Á+8/Â¦8

4
ÏQ»U½¦8SÂ­Ãu¾?*•8SÀ?2YÁÎ8/7¨8/Å`80ÄU½(¾NÃ

T 0

�
ùQ8SÀN*Y2YÁÎÃu¾=*(À`2�¾?737313Â¦1¨¾=Ä�13Ä�½¦Á+8•½Fç›¾`*¦8SÂ[5+7¨½¦13Ä+¿`7313Â[½-Â/È

�
É­Á+1˜Â•*-8/Â¦5+7‘½YÂ­1¨Ä6À\7313Â[½(¾NÃ

232 20ÀNÄ«.&13.®Ào½¦8SÂ›Ãu¾?*

(m0; : : : ; m15)
È

É­Á+13Â•Â¦731¨¿=Á=½-7¨»ÎÅ\¾=*¦8 20¾?Å`¼+738�Ó�ÀN½[½-À=2��LÁ®À=Â•2�¾?Å`¼+738�Ó&1¨½F»’¾NÃ©½¦Á+8 ¾=*-.+80*­¾NÃ

28 � 248 � 216 � 232 ' 2104

1¨Ä®Â[½¦*-5®2�½¦13¾?Ä®Â/Ì®731��=8†¼+*-80ÆQ13¾?5®Â¦73»?È®Í¥¾oç$8/Æ?80*(½¦Á+8–73À?*¦¿=8/Â[½•½-ÀNÏ®7¨8SÂ(ç›8†Á®À?Ä®.&738�Á®ÀmÆ?8

232 80Ä&Ç

½¦*-1¨8SÂ�¾?Ã

32
Ï®1‘½YÂ0È&É­Á+8•¼+Á+137¨¾UÂ[¾=¼+ÁQ»–¾?Ã‚½¦Á®13Â›13Å\¼®*¦¾oÆ=8/.’Ào½¦½-À=2��\1˜Â­.&8/Â-2�*-13Ï«8S.’1¨Ä�)©1¨¿=5+*¦8•ð+È

m8,..,m15

initial guess
(16 bits)
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initial guess
(16 bits)value

known

(16 bits)
second guess

(16 bits)
initial guess

m4,..,m7 m4,..,m7m0,..,m3 m0,..,m3m8,..,m11 m8,..,m11m12,..,m15 m12,..,m15

value
known

m0,..,m7 m0,..,m7m8,..,m15
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