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 5.9:45#$	 (Initial Permutation, IP)

58 50 42 34 26 18 10 2 60 52 44 36 28 20 12 4

62 54 46 38 30 22 14 6 64 56 48 40 32 24 16 8

57 49 41 33 25 17 9 1 59 51 43 35 27 19 11 3

61 53 45 37 29 21 13 5 63 55 47 39 31 23 15 7

ëê

1). UlE¹´W� 8 eÁ� (64üý ) ¦oü�eÑ~29�
��lÎO� 64üýE¹�n~ 5.9 (IP)�Êr~��|{>
�é�|{7�� 2üýl�l��E¹µ�� 50üý��
á�|{7�� 20üýl�l��E¹µ�� 38üý��
á>|{�7±lc9o3V L � R ÍM�cµ L � R *¦
32üý>

2). l L� R 3Ñh���¶ÐãÌê

Lj = Rj−1

Rj = Lj−1 ⊕ f(Rj−1,Kj)

cµ j = 1, 2, · · · , 16�äå ⊕ ¦üV$ (Exclusive-or)ãÌ�Kj

¦ 48üý�� j íXª«>

3). f(Rj−1,Kj) ¶Ð�ãÌ�Õ�ÏB¥ 5.5�â´é�ê

(a) Ul 32üý Rj−1 ~üýïW�� 32üýa�ïW9 48

üý�cïW�Êrén~ 5.10 (EP)	æ>

(b) lLïW7� 48üý��Ê 48üý�íXª« Kj ~ü
V$ãÌ>
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P-BOX

⊕ 	


��� EP

S-BOX 1 S-BOX 2 S-BOX 3 S-BOX 4 S-BOX 5 S-BOX 6 S-BOX 7 S-BOX 8

?

?

?

?

?

¾

Rj−1

f(Rj−1,Kj)

Kj
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� 5.5: DES� f(Rj−1, Kj) 6(� !"

	
 5.10:78#$	 (Expansion Permutation, EP)

32 1 2 3 4 5 4 5 6 7 8 9

8 9 10 11 12 13 12 13 14 15 16 17

16 17 18 19 20 21 20 21 22 23 24 25

24 25 26 27 28 29 28 29 30 31 32 1
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(c) l~XüV$ãÌ� 48üý��3V 8eyz (S-BOX)�
�e S-BOXdg 6üý�3Ñ¦ b1Pb2Pb3Pb4Pb5Pb6>

(d) l�e S-BOXd� 6üý���hn~ 5.11� 5.12 �Ê
rÓÔ��&e S-BOXàg&e-Y�ÓÔÊr�ZÓ
Ô7:�} 4üý�Î09o>n~ 5.11� 5.12���ð
�é�ê

i. l�e S-BOXd� b1� b6üý0�EV � S-BOX

��Z)_>

ii. l�e S-BOXd� b2Pb3Pb4 � b5 üý0�EV 
� S-BOX�ÎZ)_>

iii. ���ÎÊ��Z)_9	Y� S-BOXµÞ0	MT
�_>

iv. l	Þ9�MT_�ÓÔV 28ünæ�7�á�
� S-BOXd� 6üý_>

&'�&���Pâ´�8ó�� S-BOX5d�_¦
(101011)�0cS76eüýEP �Z)_�µz 4

eüýEP ÎZ)_�	�c�Z)¦ (11) = 3�ÎZ
)¦ (0101) = 5���n~ 5.12�S-BOX5µ�Z)¦ 3Î
Z)¦ 5	MT9�_¦ 14�ÓÔVÍ8ü7¦ (1110)�
(1110)I S-BOX5MÎO�� (110101)�ÓÔ9o>

(e) l�e S-BOX	Î0��eüýX[7�â-g 32üý
�Î0�±lL 32üý�Î0Zn~ 5.13 (P-BOX)�|�
��7��XV&e f(Rj−1,Kj) ¶Ð�ãÌ>

4). lKL 2|\UÎ 1657�±l67� R16 � L16�X[V&
64üý�Î0>67lL 64üý��hn~ 5.14 (IP−1) ~6
7���|{�	a�9o�¦9W>


