
DES HpostavkeL

IP = 858, 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<;
IPinv = 840, 8, 48, 16, 56, 24, 64, 32, 39, 7, 47, 15, 55, 23, 63, 31,

38, 6, 46, 14, 54, 22, 62, 30, 37, 5, 45, 13, 53, 21, 61, 29,

36, 4, 44, 12, 52, 20, 60, 28, 35, 3, 43, 11, 51, 19, 59, 27, 34, 2,

42, 10, 50, 18, 58, 26, 33, 1, 41, 9, 49, 17, 57, 25<;
Ee = 832, 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<;
P = 816, 7, 20, 21, 29, 12, 28, 17, 1, 15, 23, 26, 5, 18, 31, 10, 2,

8, 24, 14, 32, 27, 3, 9, 19, 13, 30, 6, 22, 11, 4, 25<;
PC1 = 857, 49, 41, 33, 25, 17, 9, 1, 58, 50, 42, 34, 26, 18, 10, 2, 59, 51,

43, 35, 27, 19, 11, 3, 60, 52, 44, 36, 63, 55, 47, 39, 31, 23, 15, 7, 62,

54, 46, 38, 30, 22, 14, 6, 61, 53, 45, 37, 29, 21, 13, 5, 28, 20, 12, 4<;
PC2 = 814, 17, 11, 24, 1, 5, 3, 28, 15, 6, 21, 10, 23, 19, 12, 4, 26, 8, 16, 7, 27, 20, 13, 2, 41,

52, 31, 37, 47, 55, 30, 40, 51, 45, 33, 48, 44, 49, 39, 56, 34, 53, 46, 42, 50, 36, 29, 32<;
S = 8<;
S = Append@S, 8814, 4, 13, 1, 2, 15, 11, 8, 3, 10, 6, 12, 5, 9, 0, 7<,

80, 15, 7, 4, 14, 2, 13, 1, 10, 6, 12, 11, 9, 5, 3, 8<, 84, 1, 14, 8, 13, 6, 2, 11, 15,

12, 9, 7, 3, 10, 5, 0<, 815, 12, 8, 2, 4, 9, 1, 7, 5, 11, 3, 14, 10, 0, 6, 13<<D;
S = Append@S, 8815, 1, 8, 14, 6, 11, 3, 4, 9, 7, 2, 13, 12, 0, 5, 10<,

83, 13, 4, 7, 15, 2, 8, 14, 12, 0, 1, 10, 6, 9, 11, 5<, 80, 14, 7, 11, 10, 4, 13, 1,

5, 8, 12, 6, 9, 3, 2, 15<, 813, 8, 10, 1, 3, 15, 4, 2, 11, 6, 7, 12, 0, 5, 14, 9<<D;
S = Append@S, 8810, 0, 9, 14, 6, 3, 15, 5, 1, 13, 12, 7, 11, 4, 2, 8<,

813, 7, 0, 9, 3, 4, 6, 10, 2, 8, 5, 14, 12, 11, 15, 1<, 813, 6, 4, 9, 8, 15, 3, 0, 11,

1, 2, 12, 5, 10, 14, 7<, 81, 10, 13, 0, 6, 9, 8, 7, 4, 15, 14, 3, 11, 5, 2, 12<<D;
S = Append@S, 887, 13, 14, 3, 0, 6, 9, 10, 1, 2, 8, 5, 11, 12, 4, 15<,

813, 8, 11, 5, 6, 15, 0, 3, 4, 7, 2, 12, 1, 10, 14, 9<, 810, 6, 9, 0, 12, 11, 7, 13,

15, 1, 3, 14, 5, 2, 8, 4<, 83, 15, 0, 6, 10, 1, 13, 8, 9, 4, 5, 11, 12, 7, 2, 14<<D;
S = Append@S, 882, 12, 4, 1, 7, 10, 11, 6, 8, 5, 3, 15, 13, 0, 14, 9<,

814, 11, 2, 12, 4, 7, 13, 1, 5, 0, 15, 10, 3, 9, 8, 6<, 84, 2, 1, 11, 10, 13, 7, 8, 15,

9, 12, 5, 6, 3, 0, 14<, 811, 8, 12, 7, 1, 14, 2, 13, 6, 15, 0, 9, 10, 4, 5, 3<<D;
S = Append@S, 8812, 1, 10, 15, 9, 2, 6, 8, 0, 13, 3, 4, 14, 7, 5, 11<,

810, 15, 4, 2, 7, 12, 9, 5, 6, 1, 13, 14, 0, 11, 3, 8<, 89, 14, 15, 5, 2, 8, 12, 3, 7,

0, 4, 10, 1, 13, 11, 6<, 84, 3, 2, 12, 9, 5, 15, 10, 11, 14, 1, 7, 6, 0, 8, 13<<D;
S = Append@S, 884, 11, 2, 14, 15, 0, 8, 13, 3, 12, 9, 7, 5, 10, 6, 1<,

813, 0, 11, 7, 4, 9, 1, 10, 14, 3, 5, 12, 2, 15, 8, 6<, 81, 4, 11, 13, 12, 3, 7, 14,

10, 15, 6, 8, 0, 5, 9, 2<, 86, 11, 13, 8, 1, 4, 10, 7, 9, 5, 0, 15, 14, 2, 3, 12<<D;
S = Append@S, 8813, 2, 8, 4, 6, 15, 11, 1, 10, 9, 3, 14, 5, 0, 12, 7<,

81, 15, 13, 8, 10, 3, 7, 4, 12, 5, 6, 11, 0, 14, 9, 2<, 87, 11, 4, 1, 9, 12, 14, 2, 0,

6, 10, 13, 15, 3, 5, 8<, 82, 1, 14, 7, 4, 10, 8, 13, 15, 12, 9, 0, 3, 5, 6, 11<<D;

Otvoreni tekst = niz duljine 64 bita; u heksadecimalnom zapisu duljine 16 H4 *16 = 64L
Kljuc = ---------------------------------------------------------------

otvoreni = 80, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15<;
kljuc = 810, 11, 12, 13, 14, 15, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9<;

Otvoreni tekst X i kljuc K u binarnom zapisu



X = 80, 0, 0, 0, 0, 0, 0, 1, 0, 0, 1, 0, 0, 0, 1, 1, 0, 1, 0, 0, 0, 1, 0, 1, 0, 1, 1, 0, 0, 1, 1, 1,

1, 0, 0, 0, 1, 0, 0, 1, 1, 0, 1, 0, 1, 0, 1, 1, 1, 1, 0, 0, 1, 1, 0, 1, 1, 1, 1, 0, 1, 1, 1, 1<;
K = 81, 0, 1, 0, 1, 0, 1, 1, 1, 1, 0, 0, 1, 1, 0, 1, 1, 1, 1, 0, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 1,

0, 0, 1, 0, 0, 0, 1, 1, 0, 1, 0, 0, 0, 1, 0, 1, 0, 1, 1, 0, 0, 1, 1, 1, 1, 0, 0, 0, 1, 0, 0, 1<;

AL GENERIRANJE MEDJUKLJUCA K1

A1L Pomocu permutacije PC1 od K dobivamo permutirani podniz duljine 56 bitova, PC1 HKL

K 81, 0, 1, 0, 1, 0, 1, 1, 1, 1, 0, 0, 1, 1, 0, 1, 1, 1, 1,

0, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 1, 0, 0, 0, 1, 1, 0,

1, 0, 0, 0, 1, 0, 1, 0, 1, 1, 0, 0, 1, 1, 1, 1, 0, 0, 0, 1, 0, 0, 1<
PC1 857, 49, 41, 33, 25, 17, 9, 1, 58, 50, 42, 34, 26, 18, 10, 2, 59, 51,

43, 35, 27, 19, 11, 3, 60, 52, 44, 36, 63, 55, 47, 39, 31, 23, 15, 7, 62,

54, 46, 38, 30, 22, 14, 6, 61, 53, 45, 37, 29, 21, 13, 5, 28, 20, 12, 4<
PC1HKL 81, 0, 0, 0, 0, 1, 1, 1, 0, 1, 1, 0, 0, 1, 1, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0, 0, 0, 0, 0,

1, 0, 1, 0, 1, 0, 1, 0, 1, 1, 0, 0, 1, 1, 0, 1, 0, 0, 0, 0, 1, 1, 1, 0, 0, 0, 0<

A2L PC1 HKL rastavimo na 2 podniza duljine 28 bita, PC1 HKL = C0 D0

C0 81, 0, 0, 0, 0, 1, 1, 1, 0, 1, 1, 0, 0, 1,

1, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0, 0, 0, 0<
D0 80, 1, 0, 1, 0, 1, 0, 1, 0, 1, 1, 0, 0, 1,

1, 0, 1, 0, 0, 0, 0, 1, 1, 1, 0, 0, 0, 0<

A3L Vrsimo ciklicku rotaciju za 1 mjesto ulijevo HLS1L nizova C0 i D0
C1 = LS1 HC0L, D1 = LS1 HD0L

Na niz C1 D1 duljine 56 primijenimo

permutaciju PC2 i dobivamo 1. medjukljuc K1 duljine 48

K1 = PC2 H C1 D1L

HNAPOMENA : Svih 16 medjukljuceva K1, K2 ..., K16 dobivamo provodjenjem sljedecih 16 etapa :

Ci = LSi HCi-1L, Di = LSi HDi-1L, Ki = PC2 H Ci DiL
za i = 1, 16, gdje je LSi ciklicki pomake ulijevo za jednu

Hi = 1, 2, 9, 16L ili dvije pozicije Hi = 3, 4, 5, 6, 7, 8, 10, 11, 12, 13, 14, 15L

C0 81, 0, 0, 0, 0, 1, 1, 1, 0, 1, 1, 0, 0, 1,

1, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0, 0, 0, 0<
D0 80, 1, 0, 1, 0, 1, 0, 1, 0, 1, 1, 0, 0, 1,

1, 0, 1, 0, 0, 0, 0, 1, 1, 1, 0, 0, 0, 0<
C1 80, 0, 0, 0, 1, 1, 1, 0, 1, 1, 0, 0, 1, 1,

0, 0, 1, 0, 1, 0, 1, 0, 1, 0, 0, 0, 0, 1<
D1 81, 0, 1, 0, 1, 0, 1, 0, 1, 1, 0, 0, 1, 1,

0, 1, 0, 0, 0, 0, 1, 1, 1, 0, 0, 0, 0, 0<

C1D1 80, 0, 0, 0, 1, 1, 1, 0, 1, 1, 0, 0, 1, 1, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0, 0, 0, 0, 1,

1, 0, 1, 0, 1, 0, 1, 0, 1, 1, 0, 0, 1, 1, 0, 1, 0, 0, 0, 0, 1, 1, 1, 0, 0, 0, 0, 0<
K1=PC2HC1D1L 81, 1, 0, 0, 0, 1, 0, 1, 0, 1, 1, 1, 1, 1, 0, 0, 0, 0, 0, 1, 0, 0, 1, 0,

1, 0, 1, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 1, 0, 0, 0, 0, 0, 1, 1, 0, 1, 0<
K1 HhexL 812, 5, 7, 12, 1, 2, 11, 0, 10, 12, 1, 10<

TABLICA MEDJUKLJUCEVA Hu hex. zapisuL , nakon provodjenja svih 16 etapa
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Framed@TableForm@hexmedjukljuc, 816<DD

12 5 7 12 1 2 11 0 10 12 1 10

0 4 4 3 6 14 9 3 1 5 8 13

10 2 5 1 3 5 8 10 1 3 10 1

8 13 0 11 6 1 5 2 6 11 2 5

8 3 7 2 11 9 7 2 0 9 9 8

9 13 1 7 12 0 12 1 3 1 1 11

5 2 5 10 12 9 6 7 3 2 2 8

1 9 15 1 4 4 7 0 1 9 6 14

9 7 2 12 1 12 5 14 12 5 0 4

4 14 2 6 9 0 8 8 6 5 12 8

5 14 9 12 2 12 14 8 15 2 0 1

12 10 10 0 4 10 15 2 4 6 2 10

2 8 12 14 2 14 9 12 1 11 0 10

14 0 3 9 0 10 9 4 7 2 7 0

2 0 10 14 7 1 7 1 10 10 6 0

11 8 13 0 5 4 4 2 12 2 9 13

BL DES

B1L Na ovoreni tekst X djelujemo inicijalnom permutacijom IP,

X0 = IP HXL = L0 R0,  duljina nizova L0 i R0 je 32 bita

X 80, 0, 0, 0, 0, 0, 0, 1, 0, 0, 1, 0, 0, 0, 1, 1, 0, 1, 0,

0, 0, 1, 0, 1, 0, 1, 1, 0, 0, 1, 1, 1, 1, 0, 0, 0, 1, 0, 0, 1, 1,

0, 1, 0, 1, 0, 1, 1, 1, 1, 0, 0, 1, 1, 0, 1, 1, 1, 1, 0, 1, 1, 1, 1<
IP 858, 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<
X0 81, 1, 0, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 0,

0, 1, 1, 0, 0, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 0, 0, 0, 0, 1,

0, 1, 0, 1, 0, 1, 0, 1, 1, 1, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0<
L0 81, 1, 0, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 1, 1, 0, 0, 1, 1, 0, 0, 1, 1, 1, 1, 1, 1, 1, 1<
R0 81, 1, 1, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0,

1, 0, 1, 1, 1, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0<

B2L Prva runda DES - a : ulaz su nizovi L0 i R0 i medjukljuc K1, a izlaz su nizovi L1 i R1
L1 = R0, R1 = L0 Å f HR0, K1L, Funkciju f racunamo kroz 4 faze : iL, iiL, iiiL, ivL

B2L iL Nizovi R0 i K1 su razlicitih duljina H32 i 48L,
pa se R0 pomocu funkcije E prosiri do niza duljine 48 , E H R0L

E 832, 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<
R0 81, 1, 1, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0,

1, 0, 1, 1, 1, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0<
EHR0L 80, 1, 1, 1, 1, 0, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0,

1, 0, 1, 1, 1, 1, 0, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1<

des-web.nb  3



B2L iiL B = E HR0L Å K1
B = B1 B2 ... B8, Bi je niz duljine 6 bitova

Out[119]=

EHR0L 80, 1, 1, 1, 1, 0, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0,

1, 0, 1, 1, 1, 1, 0, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1<
K1 81, 1, 0, 0, 0, 1, 0, 1, 0, 1, 1, 1, 1, 1, 0, 0, 0, 0, 0, 1, 0, 0, 1,

0, 1, 0, 1, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 1, 0, 0, 0, 0, 0, 1, 1, 0, 1, 0<
B 81, 0, 1, 1, 1, 1, 1, 1, 0, 1, 1, 0, 1, 0, 0, 1, 0, 1, 0, 0, 0, 1, 1,

1, 1, 1, 0, 0, 1, 0, 1, 0, 1, 0, 1, 1, 1, 0, 0, 1, 0, 1, 0, 0, 1, 1, 1, 1<

Out[121]=

B1 B2 B3 B4 B5 B6 B7 B8

81, 0, 1,

1, 1, 1<
81, 1, 0,

1, 1, 0<
81, 0, 0,

1, 0, 1<
80, 0, 0,

1, 1, 1<
81, 1, 0,

0, 1, 0<
81, 0, 1,

0, 1, 1<
81, 0, 0,

1, 0, 1<
80, 0, 1,

1, 1, 1<

B2L iiiL Svaki niz Bi = b1 b2 b3 b4 b5 b6 dolazi na kutiju Si,

Si H Bi L = Si HHb1 b6L2 + 1, Hb2 b3 b4 b5L2 + 1L = Ci, i = 1, 8

HHb1 b6L2 + 1 = r10 oznacava redak, a Hb2 b3 b4 b5L2 + 1 = c10 stupac u matrici SiL

Out[124]=

C1 C2 C3 C4 C5 C6 C7 C8

80, 1,

1, 1<
80, 1,

1, 0<
81, 1,

0, 1<
80, 1,

0, 1<
81, 0,

0, 1<
80, 1,

0, 1<
81, 1,

0, 1<
80, 1,

0, 0<

B2L ivL f HR0, K1L = P HCL, C = C1 ... C8

P 816, 7, 20, 21, 29, 12, 28, 17, 1, 15, 23, 26, 5, 18,

31, 10, 2, 8, 24, 14, 32, 27, 3, 9, 19, 13, 30, 6, 22, 11, 4, 25<
C 80, 1, 1, 1, 0, 1, 1, 0, 1, 1, 0, 1, 0, 1,

0, 1, 1, 0, 0, 1, 0, 1, 0, 1, 1, 1, 0, 1, 0, 1, 0, 0<
PHCL 81, 1, 1, 0, 0, 1, 1, 1, 0, 0, 0, 1, 0, 0,

0, 1, 1, 0, 1, 1, 0, 0, 1, 1, 0, 0, 1, 1, 1, 0, 1, 1<

B2L Zavrsetak prve runde : L0 Å f HR0, K1L = R1

L0 81, 1, 0, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 1, 1, 0, 0, 1, 1, 0, 0, 1, 1, 1, 1, 1, 1, 1, 1<
fHR0,K1L 81, 1, 1, 0, 0, 1, 1, 1, 0, 0, 0, 1, 0, 0,

0, 1, 1, 0, 1, 1, 0, 0, 1, 1, 0, 0, 1, 1, 1, 0, 1, 1<
R1=L0ÅfHR0,K1L 80, 0, 1, 0, 1, 0, 1, 1, 0, 0, 0, 1, 0, 0,

0, 1, 0, 1, 1, 1, 1, 1, 1, 1, 1, 1, 0, 0, 0, 1, 0, 0<
L1=R0 81, 1, 1, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0,

1, 0, 1, 1, 1, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0<

Sljedeca runda za ulaz ima nizove : L1 i R1,

te medjukljuc K2. Za potpuno provodjenje postupka,

sve opisano u B2 provodi se kroz 16 rundi nakon kojih dobivamo nizove L16 i R16.

Spojimo R16 L16 Hu obratnom redoslijeduL i racunamo IP-1
 H R16 L16L

i Li Ri

0 81, 1, 0, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

1, 1, 0, 0, 1, 1, 0, 0, 1, 1, 1, 1, 1, 1, 1, 1<
81, 1, 1, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0,

1, 1, 1, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0<
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i Li Ri

1 81, 1, 1, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0,

1, 1, 1, 1, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0<
80, 0, 1, 0, 1, 0, 1, 1, 0, 0, 0, 1, 0, 0, 0, 1,

0, 1, 1, 1, 1, 1, 1, 1, 1, 1, 0, 0, 0, 1, 0, 0<

i Li Ri

2 80, 0, 1, 0, 1, 0, 1, 1, 0, 0, 0, 1, 0, 0, 0, 1,

0, 1, 1, 1, 1, 1, 1, 1, 1, 1, 0, 0, 0, 1, 0, 0<
80, 0, 0, 0, 1, 1, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1,

0, 0, 1, 1, 1, 1, 0, 0, 0, 1, 0, 1, 1, 1, 0, 1<

i Li Ri

3 80, 0, 0, 0, 1, 1, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1,

0, 0, 1, 1, 1, 1, 0, 0, 0, 1, 0, 1, 1, 1, 0, 1<
81, 1, 1, 0, 0, 1, 0, 1, 1, 1, 0, 1, 1, 0, 1, 0,

1, 1, 1, 0, 1, 0, 0, 1, 0, 0, 1, 1, 0, 0, 0, 1<

i Li Ri

4 81, 1, 1, 0, 0, 1, 0, 1, 1, 1, 0, 1, 1, 0, 1, 0,

1, 1, 1, 0, 1, 0, 0, 1, 0, 0, 1, 1, 0, 0, 0, 1<
80, 0, 0, 0, 1, 0, 0, 0, 1, 0, 1, 1, 0, 0, 1, 0,

0, 1, 1, 1, 1, 1, 0, 0, 0, 0, 1, 1, 0, 0, 0, 1<

i Li Ri

5 80, 0, 0, 0, 1, 0, 0, 0, 1, 0, 1, 1, 0, 0, 1, 0,

0, 1, 1, 1, 1, 1, 0, 0, 0, 0, 1, 1, 0, 0, 0, 1<
81, 0, 1, 1, 0, 1, 1, 1, 1, 0, 1, 1, 0, 0, 0, 0,

1, 0, 1, 1, 0, 0, 0, 1, 0, 1, 1, 1, 1, 1, 0, 1<

i Li Ri

6 81, 0, 1, 1, 0, 1, 1, 1, 1, 0, 1, 1, 0, 0, 0, 0,

1, 0, 1, 1, 0, 0, 0, 1, 0, 1, 1, 1, 1, 1, 0, 1<
81, 1, 1, 1, 1, 0, 0, 1, 0, 1, 0, 0, 1, 0, 0, 1,

0, 0, 0, 1, 0, 1, 1, 0, 1, 0, 0, 0, 0, 1, 0, 1<

i Li Ri

7 81, 1, 1, 1, 1, 0, 0, 1, 0, 1, 0, 0, 1, 0, 0, 1,

0, 0, 0, 1, 0, 1, 1, 0, 1, 0, 0, 0, 0, 1, 0, 1<
81, 1, 1, 0, 0, 1, 0, 1, 0, 1, 0, 0, 1, 1, 0, 0,

1, 0, 0, 1, 1, 0, 0, 1, 0, 0, 1, 1, 1, 1, 1, 1<

i Li Ri

8 81, 1, 1, 0, 0, 1, 0, 1, 0, 1, 0, 0, 1, 1, 0, 0,

1, 0, 0, 1, 1, 0, 0, 1, 0, 0, 1, 1, 1, 1, 1, 1<
81, 1, 0, 0, 0, 1, 1, 1, 1, 0, 1, 0, 1, 0, 0, 1,

0, 1, 0, 0, 0, 0, 0, 0, 1, 1, 1, 0, 1, 0, 0, 0<

i Li Ri

9 81, 1, 0, 0, 0, 1, 1, 1, 1, 0, 1, 0, 1, 0, 0, 1,

0, 1, 0, 0, 0, 0, 0, 0, 1, 1, 1, 0, 1, 0, 0, 0<
81, 0, 0, 1, 0, 1, 0, 1, 0, 0, 1, 1, 0, 1, 1, 0,

0, 0, 1, 1, 1, 0, 1, 1, 1, 1, 0, 0, 0, 1, 1, 1<

i Li Ri

10 81, 0, 0, 1, 0, 1, 0, 1, 0, 0, 1, 1, 0, 1, 1, 0,

0, 0, 1, 1, 1, 0, 1, 1, 1, 1, 0, 0, 0, 1, 1, 1<
81, 0, 0, 1, 1, 1, 0, 0, 0, 0, 0, 1, 1, 1, 0, 0,

1, 1, 1, 0, 0, 1, 1, 1, 1, 0, 1, 1, 1, 1, 1, 0<

i Li Ri

11 81, 0, 0, 1, 1, 1, 0, 0, 0, 0, 0, 1, 1, 1, 0, 0,

1, 1, 1, 0, 0, 1, 1, 1, 1, 0, 1, 1, 1, 1, 1, 0<
81, 0, 1, 0, 0, 0, 0, 0, 1, 1, 1, 0, 1, 1, 1, 1,

1, 0, 1, 1, 0, 0, 1, 0, 0, 1, 1, 1, 1, 0, 0, 0<

i Li Ri

12 81, 0, 1, 0, 0, 0, 0, 0, 1, 1, 1, 0, 1, 1, 1, 1,

1, 0, 1, 1, 0, 0, 1, 0, 0, 1, 1, 1, 1, 0, 0, 0<
81, 1, 0, 0, 0, 1, 0, 1, 1, 1, 0, 0, 0, 1, 1, 0,

1, 0, 1, 0, 0, 1, 1, 1, 0, 0, 0, 0, 0, 0, 1, 1<

i Li Ri

13 81, 1, 0, 0, 0, 1, 0, 1, 1, 1, 0, 0, 0, 1, 1, 0,

1, 0, 1, 0, 0, 1, 1, 1, 0, 0, 0, 0, 0, 0, 1, 1<
80, 1, 0, 0, 0, 0, 0, 1, 0, 0, 1, 0, 1, 0, 0, 1,

0, 1, 0, 0, 1, 0, 1, 1, 1, 0, 0, 0, 0, 1, 0, 1<

i Li Ri

14 80, 1, 0, 0, 0, 0, 0, 1, 0, 0, 1, 0, 1, 0, 0, 1,

0, 1, 0, 0, 1, 0, 1, 1, 1, 0, 0, 0, 0, 1, 0, 1<
80, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 1, 0, 1, 0, 1,

1, 1, 1, 0, 1, 0, 0, 0, 1, 1, 0, 0, 0, 0, 0, 0<
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i Li Ri

15 80, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 1, 0, 1, 0, 1,

1, 1, 1, 0, 1, 0, 0, 0, 1, 1, 0, 0, 0, 0, 0, 0<
80, 0, 1, 1, 0, 1, 1, 0, 1, 0, 1, 0, 1, 0, 1, 1,

0, 1, 0, 1, 0, 0, 0, 0, 0, 1, 1, 0, 1, 1, 1, 0<

i Li Ri

16 80, 0, 1, 1, 0, 1, 1, 0, 1, 0, 1, 0, 1, 0, 1, 1,

0, 1, 0, 1, 0, 0, 0, 0, 0, 1, 1, 0, 1, 1, 1, 0<
81, 0, 0, 0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 1, 0, 0,

0, 1, 1, 1, 0, 1, 0, 1, 0, 0, 0, 0, 1, 0, 1, 0<

IP-1 840, 8, 48, 16, 56, 24, 64, 32, 39, 7, 47, 15, 55, 23, 63,

31, 38, 6, 46, 14, 54, 22, 62, 30, 37, 5, 45, 13, 53, 21, 61,

29, 36, 4, 44, 12, 52, 20, 60, 28, 35, 3, 43, 11, 51, 19, 59,

27, 34, 2, 42, 10, 50, 18, 58, 26, 33, 1, 41, 9, 49, 17, 57, 25<
R16L16 81, 0, 0, 0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 1, 0, 0, 0, 1, 1, 1,

0, 1, 0, 1, 0, 0, 0, 0, 1, 0, 1, 0, 0, 0, 1, 1, 0, 1, 1, 0, 1, 0,

1, 0, 1, 0, 1, 1, 0, 1, 0, 1, 0, 0, 0, 0, 0, 1, 1, 0, 1, 1, 1, 0<
IP-1H R16L16L: 80, 0, 1, 0, 0, 1, 0, 0, 1, 1, 1, 0, 0, 0, 1, 1, 1, 0, 0, 1,

0, 1, 1, 0, 0, 0, 1, 0, 0, 0, 1, 1, 1, 0, 0, 0, 1, 1, 0, 0, 1, 0,

1, 1, 0, 1, 1, 0, 0, 0, 0, 0, 1, 1, 1, 0, 0, 1, 1, 0, 0, 0, 0, 0<
IP-1H R16L16L: 82, 4, 14, 3, 9, 6, 2, 3, 8, 12, 11, 6, 0, 14, 6, 0<
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