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Introduction

The new government standards for Automatic Link Establishment (ALE) in High
Frequency (HF) radio systems [1, 2] specify the use of an extended (24,12) Golay
block code for forward error correction (FEC). The purpose of this report is to discuss
a fast codec (encoder and decoder) for this code, which achieves its high speed by
keeping about 20 KB of tables in memory. The general outline of this codec is
suggested in the standards; this report provides some implementation details which we
did not include in the standards, including the technique for varying the error-correction

power of the codec, along with a mathematical justification of the techniques employed.

The Extended (24,12) Golay Code

The code specified is a (24,12) block code; i.e., it encodes 12 data bits to produce
24-bit code words. It is furthermore a systematic code, meaning that the 12 data bits are
present in unchanged form in the code word. The generator polynomial for this code is:
g(x) = x1 + x99+ x7 + x6 + x5+ x + 1, with the corresponding generator matrix
shown in Figure 1.

The minimum Hamming distance between any two code words (the number of bits
by which any pair of code words differs) is 8, giving this code the power to detect up to
7 errors in each code word (and correct none), correct up to 3 while detecting 4, or any
intermediate combination. These modes may be listed as (0,7), (1,6), (2,5), and (3,4),
where the first number indicates the number of errors which may be corrected, and the

second the number of errors which will be detected by each mode.



- 100 000 000 000 : 101 O11 100 O11 |
010 000 000 000 : 111 110 010 O10
001 000 000 000 : 110 100 101 OI1
000 100 000 000 : 110 001 110 110
000 010 000 000 : 110 011 O11 001

G = | 000 001 000 000 : Ol1 001 101 101
000 000 100 000 : 001 100 110 111
000 000 010 000 : 101 101 111 000
000 000 o001 000 : 010 110 111 100
000 000 000 100 : 001 O11 O11 110
000 000 000 010 : 101 110 001 101
L 000 000 000 001 : 010 111 000 111 |

Figure 1: Generator Matrix

In matrix formulation, the code word u corresponding to a data word m is found by
the product u = m « G. Note that the left half of the generator matrix G is simply a
12 x 12 identity matrix Ij2; the right half of G generates the parity check bit portion of
the code word, and is commonly called the P matrix.

The introduction of errors in the communication channel is typically modeled as an
error vector € which is added (modulo 2) to the code word originally sent to produce a
received word r = e + u. In block codes such as this, the decoder computes a

syndrome s = r+HT, where H is the parity check matrix derived from G:
H = [PTI)y]

and the superscript T (as in HT and PT) indicates matrix transposition. This vector-
matrix multiplication simply computes the parity check bits for the received data bits,
and adds them (modulo 2) with the received parity check bits, giving a O result if a valid

code word i1s received.



Encoder

Many computational tasks have a range of possible solution techniques which allow
a system designer to trade memory for speed and vice versa. In the case of an encoder
for the code considered here, we can compute the code word corresponding to a data
word either by performing the vector-matrix product described above, or by precomput-
ing this product for all data words (212 in number) and storing these products in a table.
The former approach requires storage only for the P matrix, and proceeds by
multiplying m by P (twelve 12-bit inner products) and concatenating the result with m.

The latter technique requires storage for 212 12-bit products, but is somewhat faster,
requiring only a table lookup and concatenation. This table-lookup technique is the one

chosen for our high-speed codec.

Decoder

A range of time-memory tradeoffs is available for the decoder. Because of the small
size of the code word, we can use the standard array technique [3] to design a fast and
relatively straightforward decoder. Such a decoder is based on a conceptual table of all
possible received words. This standard array is formed as follows:

* FEach row in the table is called a coset.

e The first entry in each row is called the coset leader.

* The rows correspond one-to-one to the syndromes.

e The first row (row 0) contains all of the valid code words, corresponding

to syndrome O.

e Each column in the table contains exactly one valid code word (in row 0).

* The first column contains the all-zero code word in row 0.

* The coset leader of row i is the error pattern ¢ which, added to the code

word in column j, produces the received word located at (i, j).



* Coset leaders are chosen so as to include all correctable error patterns. In
the case of our extended (24, 12) Golay code, we have 212 = 4096 coset
leaders, including the all O pattern in row 0, all 24 single-bit-error patterns,
all 276 two-bit-error patterns, all 2024 three-bit-error patterns, and 1171 of
the possible 10,626 four-bit-error patterns.

If the coset leaders of the standard array are ordered by increasing syndrome value,

the resulting table is sufficient to decode received words. It is used as follows:

1. The syndrome of each received word is computed.

2. This syndrome is used to select the appropriate coset leader.

3. If the coset leader selected corresponds to a correctable error pattern, that
pattern is added (modulo 2) with the received word, and the corrected data
word is the output of the decoder; otherwise, the decoder indicates the
presence of an uncorrectable error.

To implement a decoder with selectable error correction power, it is sufficient to
store (along with the table of error patterns) a table of the Hamming weights of the coset
leaders, again indexed by syndrome. Let the selected error correcting power be denoted
C. Then step 3 of the decoding procedure above is modified to perform correction only
if the weight of the selected pattern is less than or equal to C, and to indicate an
uncorrectable error otherwise.

That this simple modification is sufficient to correctly perform all modes of the de-
coder may seem surprising. For instance, the question may arise, "When switching
from (3,4) mode to (0,7), why should I believe that this decoder will now be able to
detect all error patterns of weight 7, when it was only required to detect patterns of
weight 4 before?" The range of all such errors that this decoder could make are ana-

lyzed in the following section.



Decoder Analysis

Before proceeding to the exhaustive analysis of possible faults in this decoder, some
aspects of its structure need to be discussed. First, since the minimum distance of the
extended (24, 12) Golay code is 8, the minimum weight of any error pattern which

would transform a valid code word into another valid code word is 8.

minimum weight of any non-zero code word is 8.

Second, each coset leader has the minimum weight of all error patterns in its coset:
all other coset members are produced by adding the coset leader to a non-zero code
word, and therefore have weight of at least (8 — weight of coset leader). Because no

coset leader has weight greater than four, all coset leaders have minimum weights within

their cosets (though not uniquely, in the case of weight 4 coset leaders).

The range of possible errors for this decoder is as follows:

1.

In cases 1 and 2, the syndrome will be 0, which only occurs for error-free words.

The decoder will always pass these words through unchanged (i.e., it will add the all O

An error-free word was received, but the decoder made an erroneous cor-
rection.

An error-free word was received, but the decoder reported a non-cor-
rectable error.

A correctable error pattern was received, but treated as error-free.

A detectable, non-correctable error pattern was received, but not detected.

A correctable error pattern was received, but the decoder reported a non-
correctable error.

A detectable, non-correctable error pattern was received, but the decoder

attempted correction.

coset leader for syndrome 0).

Cases 3 and 4 produce non-zero syndromes, and are therefore always detected as

containing errors.

Thus, the



Case 5 requires that the weight of the error pattern which occurred be less than the
weight of the coset leader of the syndrome produced by that error pattern. However, as
noted above, the coset leader for each syndrome never has larger weight than any error
pattern which can produce that syndrome.

In case 6, we complete the answer to the question raised at the end of the last section,
which was partially answered by case 4. The basic question is this: do any detectable,
non-correctable error patterns produce syndromes whose coset leader weights w; would
cause inappropriate actions? This would be the case if, for example, an error pattern of
weight 6 or less has w; = 1: when in (1,6) mode, this error pattern should be detected
as uncorrectable, but the weight of the coset leader would cause an erroneous correction.
In general, this problem will occur if a coset contains members (other than the coset
leader) with weights less than 8 — w;. However, we noted above that the weights of all
coset members other than the coset leader are at least 8 — wj, so this condition cannot
occur.

Therefore, we conclude that none of these faults can occur in any of the operating
modes of this decoder. An exhaustive search of the standard array used to produce the

codec described in the Appendix verified that none of these cases can occur.
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APPENDIX A

A C LANGUAGE IMPLEMENTATION OF THE

EFFICIENT GOLAY CODEC

The following pages contain C routines to implement the extended (24,12) Golay

codec described in this report, followed by the tables used by these routines. Note the

following:

encode()

encode tab.h

errwt.h

errpat.h

The encoder uses a 12-bit lookup table (rather than 24) to avoid wasting
memory to store the input data bits, which are reproduced unchanged as
the most significant bits of the code word. The encode() function is
implemented as a macro that shifts the data bits into position and
appends the parity check bits from the table.

The table used by encode() is contained in this file, which is listed
immediately following the code. The table is called enc[] in the code.
The error weight table used by decode() is contained in this file, which
immediately follows encode tab.h. The table is called wt[] in the code.
The error pattern table used by decode() is contained in this file, which

immediately follows errwt.h. The table is called e[] in the code.

These files are available from NMSU at no charge. Send a formatted floppy and a

return mailer with your request to the following address:

Dr. Eric Johnson

New Mexico State University
Dept. 3-O

Las Cruces, NM 88003-0001



/* Golay.c FEC routines for MIL/FED std ALE eej */

[Rhkkkkkkkhhhhhhhhhh*k GOLAY ENCODER MODULE Khkkkkhhhhhhhhhhhhhhhk/

#include "encode table.h" /* P matrix "int enc[4096] = { ... }" */
#define encode(x) (((long)x<<12)|enc[x])
void Golay (w, G) /* encode a 24-bit ALE word, */
long w, G[]; /* producing two 24-bit Golay words */
{

G[0] = encode(w >> 12);

G[1l] = encode(w & 07777) ~ 07777; /* invert B word check bits */
}
[ Kkkkkkkkkkkkkkkk*k***x GOLAY DECODER MODULE Khkkkkkhhhhhkhhhhhkrxk/
#include "errwt.h" /* error weight matrix "int wt[4096] = { ... }" */
#include "errpat.h"/* error pattern matrix "int e[4096] = { ... }" */
#define ERROR_DETECTED -1
int errwt(w)
long w;
{

register int i;

i = (encode(w>>12) "~ w) & 07777;

return (wt[i]);
}
long decode(w, power) /* decode one 24-bit Golay word */
long w, power;
{

register int ij;

if (errwt(w) > power) return (ERROR DETECTED);

i = (encode(w>>12) "~ w) & 07777;

return (w>>12 © e[i]);
}
long DeGolay (G, power) /* decode two 24-bit Golay words */
long G[], power; /* to yield one 24-bit ALE word. */
{

long temp;

temp = decode(G[1l], power);

if (temp > -1)

return ((decode(G[0], power) << 12) | (temp & 07777));

else return (-1);

}



int enc[4096] = { 00000, 02707, 05615, 07112, 01336, 03431, 04523, 06224,
02674, 00173, 07061, 05766, 03542, 01245, 06357, 04450,
05570, 07277, 00365, 02462, 04646, 06141, 01053, 03754,
07304, 05403, 02511, 00216, 06032, 04735, 03627, 01120,
01467, 03360, 04272, 06575, 00751, 02056, 05144, 07643,
03213, 01514, 06406, 04301, 02125, 00622, 07730, 05037,
04117, 06610, 01702, 03005, 05221, 07526, 00434, 02333,
06763, 04064, 03176, 01671, 07455, 05352, 02240, 00547,
03155, 01652, 06740, 04047, 02263, 00564, 07476, 05371,
01721, 03026, 04134, 06633, 00417, 02310, 05202, 07505,
06425, 04322, 03230, 01537, 07713, 05014, 02106, 00601,
04251, 06556, 01444, 03343, 05167, 07660, 00772, 02075,
02532, 00235, 07327, 05420, 03604, 01103, 06011, 04716,
00346, 02441, 05553, 07254, 01070, 03777, 04665, 06162,
07042, 05745, 02657, 00150, 06374, 04473, 03561, 01266,
05636, 07131, 00023, 02724, 04500, 06207, 01315, 03412,
06331, 04436, 03524, 01223, 07007, 05700, 02612, 00115,
04545, 06242, 01350, 03457, 05673, 07174, 00066, 02761,
03641, 01146, 06054, 04753, 02577, 00270, 07362, 05465,
01035, 03732, 04620, 06127, 00303, 02404, 05516, 07211,
07756, 05051, 02143, 00644, 06460, 04367, 03275, 01572,
05122, 07625, 00737, 02030, 04214, 06513, 01401, 03306,
02226, 00521, 07433, 05334, 03110, 01617, 06705, 04002,
00452, 02355, 05247, 07540, 01764, 03063, 04171, 06676,
05264, 07563, 00471, 02376, 04152, 06655, 01747, 03040,
07410, 05317, 02205, 00502, 06726, 04021, 03133, 01634,
00714, 02013, 05101, 07606, 01422, 03325, 04237, 06530,
02160, 00667, 07775, 05072, 03256, 01551, 06443, 04344,
04603, 06104, 01016, 03711, 05535, 07232, 00320, 02427,
06077, 04770, 03662, 01165, 07341, 05446, 02554, 00253,
01373, 03474, 04566, 06261, 00045, 02742, 05650, 07157,
03507, 01200, 06312, 04415, 02631, 00136, 07024, 05723,
06166, 04661, 03773, 01074, 07250, 05557, 02445, 00342,
04712, 06015, 01107, 03600, 05424, 07323, 00231, 02536,
03416, 01311, 06203, 04504, 02720, 00027, 07135, 05632,
01262, 03565, 04477, 06370, 00154, 02653, 05741, 07046,
07501, 05206, 02314, 00413, 06637, 04130, 03022, 01725,
05375, 07472, 00560, 02267, 04043, 06744, 01656, 03151,
02071, 00776, 07664, 05163, 03347, 01440, 06552, 04255,
00605, 02102, 05010, 07717, 01533, 03234, 04326, 06421,
05033, 07734, 00626, 02121, 04305, 06402, 01510, 03217,
07647, 05140, 02052, 00755, 06571, 04276, 03364, 01463,
00543, 02244, 05356, 07451, 01675, 03172, 04060, 06767,
02337, 00430, 07522, 05225, 03001, 01706, 06614, 04113,
04454, 06353, 01241, 03546, 05762, 07065, 00177, 02670,
06220, 04527, 03435, 01332, 07116, 05611, 02703, 00004,
01124, 03623, 04731, 06036, 00212, 02515, 05407, 07300,
03750, 01057, 06145, 04642, 02466, 00361, 07273, 05574,
00257, 02550, 05442, 07345, 01161, 03666, 04774, 06073,
02423, 00324, 07236, 05531, 03715, 01012, 06100, 04607,
05727, 07020, 00132, 02635, 04411, 06316, 01204, 03503,
07153, 05654, 02746, 00041, 06265, 04562, 03470, 01377,
01630, 03137, 04025, 06722, 00506, 02201, 05313, 07414,
03044, 01743, 06651, 04156, 02372, 00475, 07567, 05260,
04340, 06447, 01555, 03252, 05076, 07771, 00663, 02164,
06534, 04233, 03321, 01426, 07602, 05105, 02017, 00710,
03302, 01405, 06517, 04210, 02034, 00733, 07621, 05126,
01576, 03271, 04363, 06464, 00640, 02147, 05055, 07752,
06672, 04175, 03067, 01760, 07544, 05243, 02351, 00456,
04006, 06701, 01613, 03114, 05330, 07437, 00525, 02222,
02765, 00062, 07170, 05677, 03453, 01354, 06246, 04541,
00111, 02616, 05704, 07003, 01227, 03520, 04432, 06335,
07215, 05512, 02400, 00307, 06123, 04624, 03736, 01031,
05461, 07366, 00274, 02573, 04757, 06050, 01142, 03645,



06453, 04354, 03246, 01541, 07765, 05062, 02170, 00677,
04227, 06520, 01432, 03335, 05111, 07616, 00704, 02003,
03123, 01624, 06736, 04031, 02215, 00512, 07400, 05307,
01757, 03050, 04142, 06645, 00461, 02366, 05274, 07573,
07034, 05733, 02621, 00126, 06302, 04405, 03517, 01210,
05640, 07147, 00055, 02752, 04576, 06271, 01363, 03464,
02544, 00243, 07351, 05456, 03672, 01175, 06067, 04760,
00330, 02437, 05525, 07222, 01006, 03701, 04613, 06114,
05506, 07201, 00313, 02414, 04630, 06137, 01025, 03722,
07372, 05475, 02567, 00260, 06044, 04743, 03651, 01156,
00076, 02771, 05663, 07164, 01340, 03447, 04555, 06252,
02602, 00105, 07017, 05710, 03534, 01233, 06321, 04426,
04161, 06666, 01774, 03073, 05257, 07550, 00442, 02345,
06715, 04012, 03100, 01607, 07423, 05324, 02236, 00531,
01411, 03316, 04204, 06503, 00727, 02020, 05132, 07635,
03265, 01562, 06470, 04377, 02153, 00654, 07746, 05041,
00762, 02065, 05177, 07670, 01454, 03353, 04241, 06546,
02116, 00611, 07703, 05004, 03220, 01527, 06435, 04332,
05212, 07515, 00407, 02300, 04124, 06623, 01731, 03036,
07466, 05361, 02273, 00574, 06750, 04057, 03145, 01642,
01305, 03402, 04510, 06217, 00033, 02734, 05626, 07121,
03571, 01276, 06364, 04463, 02647, 00140, 07052, 05755,
04675, 06172, 01060, 03767, 05543, 07244, 00356, 02451,
06001, 04706, 03614, 01113, 07337, 05430, 02522, 00225,
03637, 01130, 06022, 04725, 02501, 00206, 07314, 05413,
01043, 03744, 04656, 06151, 00375, 02472, 05560, 07267,
06347, 04440, 03552, 01255, 07071, 05776, 02664, 00163,
04533, 06234, 01326, 03421, 05605, 07102, 00010, 02717,
02250, 00557, 07445, 05342, 03166, 01661, 06773, 04074,
00424, 02323, 05231, 07536, 01712, 03015, 04107, 06600,
07720, 05027, 02135, 00632, 06416, 04311, 03203, 01504,
05154, 07653, 00741, 02046, 04262, 06565, 01477, 03370,
00535, 02232, 05320, 07427, 01603, 03104, 04016, 06711,
02341, 00446, 07554, 05253, 03077, 01770, 06662, 04165,
05045, 07742, 00650, 02157, 04373, 06474, 01566, 03261,
07631, 05136, 02024, 00723, 06507, 04200, 03312, 01415,
01152, 03655, 04747, 06040, 00264, 02563, 05471, 07376,
03726, 01021, 06133, 04634, 02410, 00317, 07205, 05502,
04422, 06325, 01237, 03530, 05714, 07013, 00101, 02606,
06256, 04551, 03443, 01344, 07160, 05667, 02775, 00072,
03460, 01367, 06275, 04572, 02756, 00051, 07143, 05644,
01214, 03513, 04401, 06306, 00122, 02625, 05737, 07030,
06110, 04617, 03705, 01002, 07226, 05521, 02433, 00334,
04764, 06063, 01171, 03676, 05452, 07355, 00247, 02540,
02007, 00700, 07612, 05115, 03331, 01436, 06524, 04223,
00673, 02174, 05066, 07761, 01545, 03242, 04350, 06457,
07577, 05270, 02362, 00465, 06641, 04146, 03054, 01753,
05303, 07404, 00516, 02211, 04035, 06732, 01620, 03127,
06604, 04103, 03011, 01716, 07532, 05235, 02327, 00420,
04070, 06777, 01665, 03162, 05346, 07441, 00553, 02254,
03374, 01473, 06561, 04266, 02042, 00745, 07657, 05150,
01500, 03207, 04315, 06412, 00636, 02131, 05023, 07724,
07263, 05564, 02476, 00371, 06155, 04652, 03740, 01047,
05417, 07310, 00202, 02505, 04721, 06026, 01134, 03633,
02713, 00014, 07106, 05601, 03425, 01322, 06230, 04537,
00167, 02660, 05772, 07075, 01251, 03556, 04444, 06343,
05751, 07056, 00144, 02643, 04467, 06360, 01272, 03575,
07125, 05622, 02730, 00037, 06213, 04514, 03406, 01301,
00221, 02526, 05434, 07333, 01117, 03610, 04702, 06005,
02455, 00352, 07240, 05547, 03763, 01064, 06176, 04671,
04336, 06431, 01523, 03224, 05000, 07707, 00615, 02112,
06542, 04245, 03357, 01450, 07674, 05173, 02061, 00766,
01646, 03141, 04053, 06754, 00570, 02277, 05365, 07462,
03032, 01735, 06627, 04120, 02304, 00403, 07511, 05216,

10



07622, 05125, 02037, 00730, 06514, 04213, 03301, 01406,
05056, 07751, 00643, 02144, 04360, 06467, 01575, 03272,
02352, 00455, 07547, 05240, 03064, 01763, 06671, 04176,
00526, 02221, 05333, 07434, 01610, 03117, 04005, 06702,
06245, 04542, 03450, 01357, 07173, 05674, 02766, 00061,
04431, 06336, 01224, 03523, 05707, 07000, 00112, 02615,
03735, 01032, 06120, 04627, 02403, 00304, 07216, 05511,
01141, 03646, 04754, 06053, 00277, 02570, 05462, 07365,
04777, 06070, 01162, 03665, 05441, 07346, 00254, 02553,
06103, 04604, 03716, 01011, 07235, 05532, 02420, 00327,
01207, 03500, 04412, 06315, 00131, 02636, 05724, 07023,
03473, 01374, 06266, 04561, 02745, 00042, 07150, 05657,
05310, 07417, 00505, 02202, 04026, 06721, 01633, 03134,
07564, 05263, 02371, 00476, 06652, 04155, 03047, 01740,
00660, 02167, 05075, 07772, 01556, 03251, 04343, 06444,
02014, 00713, 07601, 05106, 03322, 01425, 06537, 04230,
01513, 03214, 04306, 06401, 00625, 02122, 05030, 07737,
03367, 01460, 06572, 04275, 02051, 00756, 07644, 05143,
04063, 06764, 01676, 03171, 05355, 07452, 00540, 02247,
06617, 04110, 03002, 01705, 07521, 05226, 02334, 00433,
00174, 02673, 05761, 07066, 01242, 03545, 04457, 06350,
02700, 00007, 07115, 05612, 03436, 01331, 06223, 04524,
05404, 07303, 00211, 02516, 04732, 06035, 01127, 03620,
07270, 05577, 02465, 00362, 06146, 04641, 03753, 01054,
02446, 00341, 07253, 05554, 03770, 01077, 06165, 04662,
00232, 02535, 05427, 07320, 01104, 03603, 04711, 06016,
07136, 05631, 02723, 00024, 06200, 04507, 03415, 01312,
05742, 07045, 00157, 02650, 04474, 06373, 01261, 03566,
03021, 01726, 06634, 04133, 02317, 00410, 07502, 05205,
01655, 03152, 04040, 06747, 00563, 02264, 05376, 07471,
06551, 04256, 03344, 01443, 07667, 05160, 02072, 00775,
04325, 06422, 01530, 03237, 05013, 07714, 00606, 02101,
01744, 03043, 04151, 06656, 00472, 02375, 05267, 07560,
03130, 01637, 06725, 04022, 02206, 00501, 07413, 05314,
04234, 06533, 01421, 03326, 05102, 07605, 00717, 02010,
06440, 04347, 03255, 01552, 07776, 05071, 02163, 00664,
00323, 02424, 05536, 07231, 01015, 03712, 04600, 06107,
02557, 00250, 07342, 05445, 03661, 01166, 06074, 04773,
05653, 07154, 00046, 02741, 04565, 06262, 01370, 03477,
07027, 05720, 02632, 00135, 06311, 04416, 03504, 01203,
02611, 00116, 07004, 05703, 03527, 01220, 06332, 04435,
00065, 02762, 05670, 07177, 01353, 03454, 04546, 06241,
07361, 05466, 02574, 00273, 06057, 04750, 03642, 01145,
05515, 07212, 00300, 02407, 04623, 06124, 01036, 03731,
03276, 01571, 06463, 04364, 02140, 00647, 07755, 05052,
01402, 03305, 04217, 06510, 00734, 02033, 05121, 07626,
06706, 04001, 03113, 01614, 07430, 05337, 02225, 00522,
04172, 06675, 01767, 03060, 05244, 07543, 00451, 02356,
07475, 05372, 02260, 00567, 06743, 04044, 03156, 01651,
05201, 07506, 00414, 02313, 04137, 06630, 01722, 03025,
02105, 00602, 07710, 05017, 03233, 01534, 06426, 04321,
00771, 02076, 05164, 07663, 01447, 03340, 04252, 06555,
06012, 04715, 03607, 01100, 07324, 05423, 02531, 00236,
04666, 06161, 01073, 03774, 05550, 07257, 00345, 02442,
03562, 01265, 06377, 04470, 02654, 00153, 07041, 05746,
01316, 03411, 04503, 06204, 00020, 02727, 05635, 07132,
04520, 06227, 01335, 03432, 05616, 07111, 00003, 02704,
06354, 04453, 03541, 01246, 07062, 05765, 02677, 00170,
01050, 03757, 04645, 06142, 00366, 02461, 05573, 07274,
03624, 01123, 06031, 04736, 02512, 00215, 07307, 05400,
05147, 07640, 00752, 02055, 04271, 06576, 01464, 03363,
07733, 05034, 02126, 00621, 06405, 04302, 03210, 01517,
00437, 02330, 05222, 07525, 01701, 03006, 04114, 06613,
02243, 00544, 07456, 05351, 03175, 01672, 06760, 04067,
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01271, 03576, 04464, 06363, 00147, 02640, 05752, 07055,
03405, 01302, 06210, 04517, 02733, 00034, 07126, 05621,
04701, 06006, 01114, 03613, 05437, 07330, 00222, 02525,
06175, 04672, 03760, 01067, 07243, 05544, 02456, 00351,
00616, 02111, 05003, 07704, 01520, 03227, 04335, 06432,
02062, 00765, 07677, 05170, 03354, 01453, 06541, 04246,
05366, 07461, 00573, 02274, 04050, 06757, 01645, 03142,
07512, 05215, 02307, 00400, 06624, 04123, 03031, 01736,
02324, 00423, 07531, 05236, 03012, 01715, 06607, 04100,
00550, 02257, 05345, 07442, 01666, 03161, 04073, 06774,
07654, 05153, 02041, 00746, 06562, 04265, 03377, 01470,
05020, 07727, 00635, 02132, 04316, 06411, 01503, 03204,
03743, 01044, 06156, 04651, 02475, 00372, 07260, 05567,
01137, 03630, 04722, 06025, 00201, 02506, 05414, 07313,
06233, 04534, 03426, 01321, 07105, 05602, 02710, 00017,
04447, 06340, 01252, 03555, 05771, 07076, 00164, 02663,
07140, 05647, 02755, 00052, 06276, 04571, 03463, 01364,
05734, 07033, 00121, 02626, 04402, 06305, 01217, 03510,
02430, 00337, 07225, 05522, 03706, 01001, 06113, 04614,
00244, 02543, 05451, 07356, 01172, 03675, 04767, 06060,
06527, 04220, 03332, 01435, 07611, 05116, 02004, 00703,
04353, 06454, 01546, 03241, 05065, 07762, 00670, 02177,
03057, 01750, 06642, 04145, 02361, 00466, 07574, 05273,
01623, 03124, 04036, 06731, 00515, 02212, 05300, 07407,
04015, 06712, 01600, 03107, 05323, 07424, 00536, 02231,
06661, 04166, 03074, 01773, 07557, 05250, 02342, 00445,
01565, 03262, 04370, 06477, 00653, 02154, 05046, 07741,
03311, 01416, 06504, 04203, 02027, 00720, 07632, 05135,
05472, 07375, 00267, 02560, 04744, 06043, 01151, 03656,
07206, 05501, 02413, 00314, 06130, 04637, 03725, 01022,
00102, 02605, 05717, 07010, 01234, 03533, 04421, 06326,
02776, 00071, 07163, 05664, 03440, 01347, 06255, 04552,
07317, 05410, 02502, 00205, 06021, 04726, 03634, 01133,
05563, 07264, 00376, 02471, 04655, 06152, 01040, 03747,
02667, 00160, 07072, 05775, 03551, 01256, 06344, 04443,
00013, 02714, 05606, 07101, 01325, 03422, 04530, 06237,
06770, 04077, 03165, 01662, 07446, 05341, 02253, 00554,
04104, 06603, 01711, 03016, 05232, 07535, 00427, 02320,
03200, 01507, 06415, 04312, 02136, 00631, 07723, 05024,
01474, 03373, 04261, 06566, 00742, 02045, 05157, 07650,
04242, 06545, 01457, 03350, 05174, 07673, 00761, 02066,
06436, 04331, 03223, 01524, 07700, 05007, 02115, 00612,
01732, 03035, 04127, 06620, 00404, 02303, 05211, 07516,
03146, 01641, 06753, 04054, 02270, 00577, 07465, 05362,
05625, 07122, 00030, 02737, 04513, 06214, 01306, 03401,
07051, 05756, 02644, 00143, 06367, 04460, 03572, 01275,
00355, 02452, 05540, 07247, 01063, 03764, 04676, 06171,
02521, 00226, 07334, 05433, 03617, 01110, 06002, 04705,
01026, 03721, 04633, 06134, 00310, 02417, 05505, 07202,
03652, 01155, 06047, 04740, 02564, 00263, 07371, 05476,
04556, 06251, 01343, 03444, 05660, 07167, 00075, 02772,
06322, 04425, 03537, 01230, 07014, 05713, 02601, 00106,
00441, 02346, 05254, 07553, 01777, 03070, 04162, 06665,
02235, 00532, 07420, 05327, 03103, 01604, 06716, 04011,
05131, 07636, 00724, 02023, 04207, 06500, 01412, 03315,
07745, 05042, 02150, 00657, 06473, 04374, 03266, 01561,
02173, 00674, 07766, 05061, 03245, 01542, 06450, 04357,
00707, 02000, 05112, 07615, 01431, 03336, 04224, 06523,
07403, 05304, 02216, 00511, 06735, 04032, 03120, 01627,
05277, 07570, 00462, 02365, 04141, 06646, 01754, 03053,
03514, 01213, 06301, 04406, 02622, 00125, 07037, 05730,
01360, 03467, 04575, 06272, 00056, 02751, 05643, 07144,
06064, 04763, 03671, 01176, 07352, 05455, 02547, 00240,
04610, 06117, 01005, 03702, 05526, 07221, 00333, 02434,
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05343, 07444, 00556, 02251, 04075, 06772, 01660, 03167,
07537, 05230, 02322, 00425, 06601, 04106, 03014, 01713,
00633, 02134, 05026, 07721, 01505, 03202, 04310, 06417,
02047, 00740, 07652, 05155, 03371, 01476, 06564, 04263,
04724, 06023, 01131, 03636, 05412, 07315, 00207, 02500,
06150, 04657, 03745, 01042, 07266, 05561, 02473, 00374,
01254, 03553, 04441, 06346, 00162, 02665, 05777, 07070,
03420, 01327, 06235, 04532, 02716, 00011, 07103, 05604,
06216, 04511, 03403, 01304, 07120, 05627, 02735, 00032,
04462, 06365, 01277, 03570, 05754, 07053, 00141, 02646,
03766, 01061, 06173, 04674, 02450, 00357, 07245, 05542,
01112, 03615, 04707, 06000, 00224, 02523, 05431, 07336,
07671, 05176, 02064, 00763, 06547, 04240, 03352, 01455,
05005, 07702, 00610, 02117, 04333, 06434, 01526, 03221,
02301, 00406, 07514, 05213, 03037, 01730, 06622, 04125,
00575, 02272, 05360, 07467, 01643, 03144, 04056, 06751,
03072, 01775, 06667, 04160, 02344, 00443, 07551, 05256,
01606, 03101, 04013, 06714, 00530, 02237, 05325, 07422,
06502, 04205, 03317, 01410, 07634, 05133, 02021, 00726,
04376, 06471, 01563, 03264, 05040, 07747, 00655, 02152,
02415, 00312, 07200, 05507, 03723, 01024, 06136, 04631,
00261, 02566, 05474, 07373, 01157, 03650, 04742, 06045,
07165, 05662, 02770, 00077, 06253, 04554, 03446, 01341,
05711, 07016, 00104, 02603, 04427, 06320, 01232, 03535,
00127, 02620, 05732, 07035, 01211, 03516, 04404, 06303,
02753, 00054, 07146, 05641, 03465, 01362, 06270, 04577,
05457, 07350, 00242, 02545, 04761, 06066, 01174, 03673,
07223, 05524, 02436, 00331, 06115, 04612, 03700, 01007,
01540, 03247, 04355, 06452, 00676, 02171, 05063, 07764,
03334, 01433, 06521, 04226, 02002, 00705, 07617, 05110,
04030, 06737, 01625, 03122, 05306, 07401, 00513, 02214,
06644, 04143, 03051, 01756, 07572, 05275, 02367, 00460,
03225, 01522, 06430, 04337, 02113, 00614, 07706, 05001,
01451, 03356, 04244, 06543, 00767, 02060, 05172, 07675,
06755, 04052, 03140, 01647, 07463, 05364, 02276, 00571,
04121, 06626, 01734, 03033, 05217, 07510, 00402, 02305,
02642, 00145, 07057, 05750, 03574, 01273, 06361, 04466,
00036, 02731, 05623, 07124, 01300, 03407, 04515, 06212,
07332, 05435, 02527, 00220, 06004, 04703, 03611, 0Ollle,
05546, 07241, 00353, 02454, 04670, 06177, 01065, 03762,
00370, 02477, 05565, 07262, 01046, 03741, 04653, 06154,
02504, 00203, 07311, 05416, 03632, 01135, 06027, 04720,
05600, 07107, 00015, 02712, 04536, 06231, 01323, 03424,
07074, 05773, 02661, 00166, 06342, 04445, 03557, 01250,
01717, 03010, 04102, 06605, 00421, 02326, 05234, 07533,
03163, 01664, 06776, 04071, 02255, 00552, 07440, 05347,
04267, 06560, 01472, 03375, 05151, 07656, 00744, 02043,
06413, 04314, 03206, 01501, 07725, 05022, 02130, 00637,
05114, 07613, 00701, 02006, 04222, 06525, 01437, 03330,
07760, 05067, 02175, 00672, 06456, 04351, 03243, 01544,
00464, 02363, 05271, 07576, 01752, 03055, 04147, 06640,
02210, 00517, 07405, 05302, 03126, 01621, 06733, 04034,
04573, 06274, 01366, 03461, 05645, 07142, 00050, 02757,
06307, 04400, 03512, 01215, 07031, 05736, 02624, 00123,
01003, 03704, 04616, 06111, 00335, 02432, 05520, 07227,
03677, 01170, 06062, 04765, 02541, 00246, 07354, 05453,
06041, 04746, 03654, 01153, 07377, 05470, 02562, 00265,
04635, 06132, 01020, 03727, 05503, 07204, 00316, 02411,
03531, 01236, 06324, 04423, 02607, 00100, 07012, 05715,
01345, 03442, 04550, 06257, 00073, 02774, 05666, 07161,
07426, 05321, 02233, 00534, 06710, 04017, 03105, 01602,
05252, 07555, 00447, 02340, 04164, 06663, 01771, 03076,
02156, 00651, 07743, 05044, 03260, 01567, 06475, 04372,
00722, 02025, 05137, 07630, 01414, 03313, 04201, 06506,
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03710, 01017, 06105, 04602, 02426, 00321, 07233, 05534,
01164, 03663, 04771, 06076, 00252, 02555, 05447, 07340,
06260, 04567, 03475, 01372, 07156, 05651, 02743, 00044,
04414, 06313, 01201, 03506, 05722, 07025, 00137, 02630,
02377, 00470, 07562, 05265, 03041, 01746, 06654, 04153,
00503, 02204, 05316, 07411, 01635, 03132, 04020, 06727,
07607, 05100, 02012, 00715, 06531, 04236, 03324, 01423,
05073, 07774, 00666, 02161, 04345, 06442, 01550, 03257,
00645, 02142, 05050, 07757, 01573, 03274, 04366, 06461,
02031, 00736, 07624, 05123, 03307, 01400, 06512, 04215,
05335, 07432, 00520, 02227, 04003, 06704, 01616, 03111,
07541, 05246, 02354, 00453, 06677, 04170, 03062, 01765,
01222, 03525, 04437, 06330, 00114, 02613, 05701, 07006,
03456, 01351, 06243, 04544, 02760, 00067, 07175, 05672,
04752, 06055, 01147, 03640, 05464, 07363, 00271, 02576,
06126, 04621, 03733, 01034, 07210, 05517, 02405, 00302,
05421, 07326, 00234, 02533, 04717, 06010, 01102, 03605,
07255, 05552, 02440, 00347, 06163, 04664, 03776, 01071,
00151, 02656, 05744, 07043, 01267, 03560, 04472, 06375,
02725, 00022, 07130, 05637, 03413, 01314, 06206, 04501,
04046, 06741, 01653, 03154, 05370, 07477, 00565, 02262,
06632, 04135, 03027, 01720, 07504, 05203, 02311, 0041e,
01536, 03231, 04323, 06424, 00600, 02107, 05015, 07712,
03342, 01445, 06557, 04250, 02074, 00773, 07661, 05166,
06574, 04273, 03361, 01466, 07642, 05145, 02057, 00750,
04300, 06407, 01515, 03212, 05036, 07731, 00623, 02124,
03004, 01703, 06611, 04116, 02332, 00435, 07527, 05220,
01670, 03177, 04065, 06762, 00546, 02241, 05353, 07454,
07113, 05614, 02706, 00001, 06225, 04522, 03430, 01337,
05767, 07060, 00172, 02675, 04451, 06356, 01244, 03543,
02463, 00364, 07276, 05571, 03755, 01052, 06140, 04647,
00217, 02510, 05402, 07305, 01121, 03626, 04734, 06033,
05676, 07171, 00063, 02764, 04540, 06247, 01355, 03452,
07002, 05705, 02617, 00110, 06334, 04433, 03521, 01226,
00306, 02401, 05513, 07214, 01030, 03737, 04625, 06122,
02572, 00275, 07367, 05460, 03644, 01143, 06051, 04756,
04211, 06516, 01404, 03303, 05127, 07620, 00732, 02035,
06465, 04362, 03270, 01577, 07753, 05054, 02146, 00641,
01761, 03066, 04174, 06673, 00457, 02350, 05242, 07545,
03115, 01612, 06700, 04007, 02223, 00524, 07436, 05331,
06723, 04024, 03136, 01631, 07415, 05312, 02200, 00507,
04157, 06650, 01742, 03045, 05261, 07566, 00474, 02373,
03253, 01554, 06446, 04341, 02165, 00662, 07770, 05077,
01427, 03320, 04232, 06535, 00711, 02016, 05104, 07603,
07344, 05443, 02551, 00256, 06072, 04775, 03667, 01160,
05530, 07237, 00325, 02422, 04606, 06101, 01013, 03714,
02634, 00133, 07021, 05726, 03502, 01205, 06317, 04410,
00040, 02747, 05655, 07152, 01376, 03471, 04563, 06264,
03547, 01240, 06352, 04455, 02671, 00176, 07064, 05763,
01333, 03434, 04526, 06221, 00005, 02702, 05610, 07117,
06037, 04730, 03622, 01125, 07301, 05406, 02514, 00213,
04643, 06144, 01056, 03751, 05575, 07272, 00360, 02467,
02120, 00627, 07735, 05032, 03216, 01511, 06403, 04304,
00754, 02053, 05141, 07646, 01462, 03365, 04277, 06570,
07450, 05357, 02245, 00542, 06766, 04061, 03173, 01674,
05224, 07523, 00431, 02336, 04112, 06615, 01707, 03000,
00412, 02315, 05207, 07500, 01724, 03023, 04131, 06636,
02266, 00561, 07473, 05374, 03150, 01657, 06745, 04042,
05162, 07665, 00777, 02070, 04254, 06553, 01441, 03346,
07716, 05011, 02103, 00604, 06420, 04327, 03235, 01532,
01075, 03772, 04660, 06167, 00343, 02444, 05556, 07251,
03601, 01106, 06014, 04713, 02537, 00230, 07322, 05425,
04505, 06202, 01310, 03417, 05633, 07134, 00026, 02721,
06371, 04476, 03564, 01263, 07047, 05740, 02652, 00155,
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02561, 00266, 07374, 05473, 03657, 01150, 06042, 04745,
00315, 02412, 05500, 07207, 01023, 03724, 04636, 06131,
07011, 05716, 02604, 00103, 06327, 04420, 03532, 01235,
05665, 07162, 00070, 02777, 04553, 06254, 01346, 03441,
03106, 01601, 06713, 04014, 02230, 00537, 07425, 05322,
01772, 03075, 04167, 06660, 00444, 02343, 05251, 07556,
06476, 04371, 03263, 01564, 07740, 05047, 02155, 00652,
04202, 06505, 01417, 03310, 05134, 07633, 00721, 02026,
01434, 03333, 04221, 06526, 00702, 02005, 05117, 07610,
03240, 01547, 06455, 04352, 02176, 00671, 07763, 05064,
04144, 06643, 01751, 03056, 05272, 07575, 00467, 02360,
06730, 04037, 03125, 01622, 07406, 05301, 02213, 00514,
00053, 02754, 05646, 07141, 01365, 03462, 04570, 06277,
02627, 00120, 07032, 05735, 03511, 01216, 06304, 04403,
05523, 07224, 00336, 02431, 04615, 06112, 01000, 03707,
07357, 05450, 02542, 00245, 06061, 04766, 03674, 01173,
04650, 06157, 01045, 03742, 05566, 07261, 00373, 02474,
06024, 04723, 03631, 01136, 07312, 05415, 02507, 00200,
01320, 03427, 04535, 06232, 00016, 02711, 05603, 07104,
03554, 01253, 06341, 04446, 02662, 00165, 07077, 05770,
05237, 07530, 00422, 02325, 04101, 06606, 01714, 03013,
07443, 05344, 02256, 00551, 06775, 04072, 03160, 01667,
00747, 02040, 05152, 07655, 01471, 03376, 04264, 06563,
02133, 00634, 07726, 05021, 03205, 01502, 06410, 04317,
07705, 05002, 02110, 00617, 06433, 04334, 03226, 01521,
05171, 07676, 00764, 02063, 04247, 06540, 01452, 03355,
02275, 00572, 07460, 05367, 03143, 01644, 06756, 04051,
00401, 02306, 05214, 07513, 01737, 03030, 04122, 06625,
06362, 04465, 03577, 01270, 07054, 05753, 02641, 00146,
04516, 06211, 01303, 03404, 05620, 07127, 00035, 02732,
03612, 01115, 06007, 04700, 02524, 00223, 07331, 05436,
01066, 03761, 04673, 06174, 00350, 02457, 05545, 07242,
04407, 06300, 01212, 03515, 05731, 07036, 00124, 02623,
06273, 04574, 03466, 01361, 07145, 05642, 02750, 00057,
01177, 03670, 04762, 06065, 00241, 02546, 05454, 07353,
03703, 01004, 06116, 04611, 02435, 00332, 07220, 05527,
05060, 07767, 00675, 02172, 04356, 06451, 01543, 03244,
07614, 05113, 02001, 00706, 06522, 04225, 03337, 01430,
00510, 02217, 05305, 07402, 01626, 03121, 04033, 06734,
02364, 00463, 07571, 05276, 03052, 01755, 06647, 04140,
07552, 05255, 02347, 00440, 06664, 04163, 03071, 01776,
05326, 07421, 00533, 02234, 04010, 06717, 01605, 03102,
02022, 00725, 07637, 05130, 03314, 01413, 06501, 04206,
00656, 02151, 05043, 07744, 01560, 03267, 04375, 06472,
06135, 04632, 03720, 01027, 07203, 05504, 02416, 00311,
04741, 06046, 01154, 03653, 05477, 07370, 00262, 02565,
03445, 01342, 06250, 04557, 02773, 00074, 07166, 05661,
01231, 03536, 04424, 06323, 00107, 02600, 05712, 07015,
02736, 00031, 07123, 05624, 03400, 01307, 06215, 04512,
00142, 02645, 05757, 07050, 01274, 03573, 04461, 06366,
07246, 05541, 02453, 00354, 06170, 04677, 03765, 01062,
05432, 07335, 00227, 02520, 04704, 06003, 01111, 03616,
03351, 01456, 06544, 04243, 02067, 00760, 07672, 05175,
01525, 03222, 04330, 06437, 00613, 02114, 05006, 07701,
06621, 04126, 03034, 01733, 07517, 05210, 02302, 00405,
04055, 06752, 01640, 03147, 05363, 07464, 00576, 02271,
01663, 03164, 04076, 06771, 00555, 02252, 05340, 07447,
03017, 01710, 06602, 04105, 02321, 00426, 07534, 05233,
04313, 06414, 01506, 03201, 05025, 07722, 00630, 02137,
06567, 04260, 03372, 01475, 07651, 05156, 02044, 00743,
00204, 02503, 05411, 07316, 01132, 03635, 04727, 06020,
02470, 00377, 07265, 05562, 03746, 01041, 06153, 04654,
05774, 07073, 00161, 02666, 04442, 06345, 01257, 03550,
07100, 05607, 02715, 00012, 06236, 04531, 03423, 01324,
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04132, 06635, 01727, 03020, 05204, 07503, 00411, 02316,
06746, 04041, 03153, 01654, 07470, 05377, 02265, 00562,
01442, 03345, 04257, 06550, 00774, 02073, 05161, 07666,
03236, 01531, 06423, 04324, 02100, 00607, 07715, 05012,
05555, 07252, 00340, 02447, 04663, 06164, 01076, 03771,
07321, 05426, 02534, 00233, 06017, 04710, 03602, 01105,
00025, 02722, 05630, 07137, 01313, 03414, 04506, 06201,
02651, 00156, 07044, 05743, 03567, 01260, 06372, 04475,
07067, 05760, 02672, 00175, 06351, 04456, 03544, 01243,
05613, 07114, 00006, 02701, 04525, 06222, 01330, 03437,
02517, 00210, 07302, 05405, 03621, 01126, 06034, 04733,
00363, 02464, 05576, 07271, 01055, 03752, 04640, 06147,
06400, 04307, 03215, 01512, 07736, 05031, 02123, 00624,
04274, 06573, 01461, 03366, 05142, 07645, 00757, 02050,
03170, 01677, 06765, 04062, 02246, 00541, 07453, 05354,
01704, 03003, 04111, 06616, 00432, 02335, 05227, 07520,
02203, 00504, 07416, 05311, 03135, 01632, 06720, 04027,
00477, 02370, 05262, 07565, 01741, 03046, 04154, 06653,
07773, 05074, 02166, 00661, 06445, 04342, 03250, 01557,
05107, 07600, 00712, 02015, 04231, 06536, 01424, 03323,
03664, 01163, 06071, 04776, 02552, 00255, 07347, 05440,
01010, 03717, 04605, 06102, 00326, 02421, 05533, 07234,
06314, 04413, 03501, 01206, 07022, 05725, 02637, 00130,
04560, 06267, 01375, 03472, 05656, 07151, 00043, 02744,
01356, 03451, 04543, 06244, 00060, 02767, 05675, 07172,
03522, 01225, 06337, 04430, 02614, 00113, 07001, 05706,
04626, 06121, 01033, 03734, 05510, 07217, 00305, 02402,
06052, 04755, 03647, 01140, 07364, 05463, 02571, 00276,
00731, 02036, 05124, 07623, 01407, 03300, 04212, 06515,
02145, 00642, 07750, 05057, 03273, 01574, 06466, 04361,
05241, 07546, 00454, 02353, 04177, 06670, 01762, 03065,
07435, 05332, 02220, 00527, 06703, 04004, 03116, 01611,
02054, 00753, 07641, 05146, 03362, 01465, 06577, 04270,
00620, 02127, 05035, 07732, 01516, 03211, 04303, 06404,
07524, 05223, 02331, 00436, 06612, 04115, 03007, 01700,
05350, 07457, 00545, 02242, 04066, 06761, 01673, 03174,
03433, 01334, 06226, 04521, 02705, 00002, 07110, 05617,
01247, 03540, 04452, 06355, 00171, 02676, 05764, 07063,
06143, 04644, 03756, 01051, 07275, 05572, 02460, 00367,
04737, 06030, 01122, 03625, 05401, 07306, 00214, 02513,
01101, 03606, 04714, 06013, 00237, 02530, 05422, 07325,
03775, 01072, 06160, 04667, 02443, 00344, 07256, 05551,
04471, 06376, 01264, 03563, 05747, 07040, 00152, 02655,
06205, 04502, 03410, 01317, 07133, 05634, 02726, 00021,
00566, 02261, 05373, 07474, 01650, 03157, 04045, 06742,
02312, 00415, 07507, 05200, 03024, 01723, 06631, 04136,
05016, 07711, 00603, 02104, 04320, 06427, 01535, 03232,
07662, 05165, 02077, 00770, 06554, 04253, 03341, 01446,
04365, 06462, 01570, 03277, 05053, 07754, 00646, 02141,
06511, 04216, 03304, 01403, 07627, 05120, 02032, 00735,
01615, 03112, 04000, 06707, 00523, 02224, 05336, 07431,
03061, 01766, 06674, 04173, 02357, 00450, 07542, 05245,
05702, 07005, 00117, 02610, 04434, 06333, 01221, 03526,
07176, 05671, 02763, 00064, 06240, 04547, 03455, 01352,
00272, 02575, 05467, 07360, 01144, 03643, 04751, 06056,
02406, 00301, 07213, 05514, 03730, 01037, 06125, 04622,
07230, 05537, 02425, 00322, 06106, 04601, 03713, 01014,
05444, 07343, 00251, 02556, 04772, 06075, 01167, 03660,
02740, 00047, 07155, 05652, 03476, 01371, 06263, 04564,
00134, 02633, 05721, 07026, 01202, 03505, 04417, 06310,
06657, 04150, 03042, 01745, 07561, 05266, 02374, 00473,
04023, 06724, 01636, 03131, 05315, 07412, 00500, 02207,
03327, 01420, 06532, 04235, 02011, 00716, 07604, 05103,
01553, 03254, 04346, 06441, 00665, 02162, 05070, 07777};
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int wt[4096] = {
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int e[4096] = {

0450

o
N
[eleleNeNeNe oo No o oo NoRo oo oo e o No oo o NoNo o e o NoRo e NeoNoReo e o No o e o NoNo o o NeoRo Re oo Neo o o No Neo o Ne Neo N

o
=

D I T T T T T T T I e e T T T e I T T T T T e I T T e e I I e I e e I T T

4

o
N
o
o
w

4

o
=
IS}
~ ~

01200,
010,

OO OO0 O0OO0OHOOOODODOOODODOOOOOO

N N N N S S S S S S S S S S SSSNS NSNS S s~. s~

o
=

o
=
B OOONOODOOOOOFROOO0OO0OO0OO0OO0OO0OO0OO0OO0OOOOO

~

NN N N NS NS NS S S S NS NS S S S S S NS NSNS S SN NSNS N~

25

0224

o
Pt
B OO0OO0OO0OO0000000O0O0O0O0O0O0O0O0O0OO0O0OO0O O OO

~

NN N N N NS NS S S S NS NS S S S S S NS NSNS S S Ns N SN~

0400

N N N S S S S S S~

OO OB OOOOOOO

010,
010,
01,
01,
01,
01400,
01,
044,
022,
010,

0150,

04002,
01200,
04,

o O o
S S S

02002,

0600,
040,
011,

060,
04300,
04,
03004,
011,
011,
011,

14

0600,
01010,
04,
0600,
0600,
022,
0600,
01,
01,
01,
04,
01,
0600,
022,
04,

0,
0114,
040,
040,
040,
040,
040,
040,
01,
01,
01,
01400,
01,
04002,
040,
011,
01,
01,
01,
04020,
01,
0600,
040,
010,
01,
01,
01,
01,
01,
01,
01,
02100,



[=NeleNeNeNeNeNeNeo No o o NoRo e Neo RN o NoNo N ]

SN N N N NS S S S S NS S S S NSNS NSNS NSNS~~~

0, 0,
0, 0,
0, 0,
0, 0,
0, 0,
0, 0,
0, 0,
03000, 04200,
0, 0,
0, 0,
0, 0,
04042, 04,
0, 0

011, 04,
0, 0,
0, 0,
0, 0,
03000, 04,
0, 0

03000, 04,
0, 0,
0421, 04,
0110, 04,
04, 04,
04000, 04000,
044, 04,
022, 04,
03000, 04,
0, 0,

0, 0,

0, 0,

05, 01012,

020, 014,
020, 014,
020, 020,

0, 0,
02, 0101,
0110, 02000,
02, 04,
0220, 0101,
02, 0101,

02, 04,
0110, 04,
0110, 04,
044, 014,
044, 0101,
0110, 01200,
020, 04,

o O o
S S S

0500,

026,
040,
011,

02200,
01020,
04,
04000,
011,
011,
011,

050,
0203,
04,
04000,
026,
040,
03000,
04000,
04,
04,
04,
04000,
04000,
04000,
04,

0,
02200,
040,
05,
040,
026,
040,
040,
02200,
02200,
06,
02200,
014,
02200,
040,
011,
01404,
02,
040,
04020,
040,
0101,
040,
040,
01,
02200,
0110,
04,
04000,
044,
040,
0402,

26

02400,

02400,
020,
020,
020,

02,
01021,
02,
02400,
02,
010,
010,
02400,
02,
04,

02400,
02400,
02400,

04,

o O o
S S~

0230,

0100,
040,
040,

0100,
02001,
04,
0100,
0100,
022,
0100,

02,
04400,
02,
015,
02,
015,
03000,
01240,
02,
04,
04,
015,
0100,
022,
04,

0,

02,
040,
02,
040,
02,
040,
040,
04024,
02,
040,
01400,
040,
0100,
040,
020,
02,
02,
02,
02,
02,
02,
040,
02,
01,
02,
0110,
02,
02400,
02,
022,
04201,

0221,

01002,

r

0420,
040,
04,
040,
040,
040,
040,
01100,

04,
04,
014,
04002,
040,
04,
04210,
02,

04,
024,
0101,
040,
04,
01,
04,
04,

02400,
04,
04,
04,

I
05001,
040,
04,
040,
026,
040,
040,
0412,
04,
04,
04,
040,
0100,
040,
04,
02120,
02,
04,
04,
015,
0600,
040,
04,
01,
04,
04,
04,
04000,
04,
04,
04,
040,
02,
040,
040,
040,
040,
040,
040,
01,
02200,
040,
04,
040,
040,
040,
040,
01,
02,
040,
02,
040,
02,
040,
040,
01,
01,
01,
04,
01,
01030,
040,
04,



0100

NN N N N NS S S S NS NS NSNS S S S NS NSNS S S NS NSNS~

[=NelNeleNeNeNeo e NoNoNeo N o =N Ne e NeNe oo NeolNeoNo o No Neo

0200,

044,
06000,
010,

0140,

02020,
01200,
010,

0, 0,
0, 0,

0, 0,
02002, 0,
0, 0,
01000, 0,
0104, 0,
011, 010,
0, 0,
04404, 0,
01020, 0,
011, 04021,
0242, 0,
011, 0100,
011, 0400,
011, 010,
0, 0,
050, 0,
0104, 0,
050, 010,
0104, 0,
050, 010,
0104, 010,
0104, 010,
01, 0,
01, 0442,
01, 03100,
0200, 04,
01, 04204,
02020, 010,
0104, 010,
011, 010,
0, 0,
01000, 0,
0610, 0,
05, 010,
01000, 0,
01000, 010,
023, 010,
01000, 010,
01, 0,
01, 02004,
01, 0202,
0140, 010,
01, 01060,
01000, 010,
06000, 010,
011, 010,
01, 0,
01, 010,
01, 010,
04020, 010,
01, 010,
01000, 010,
0104, 010,
010, 010,
01, 01,
01, 01,
01, 01,
01, 010,
01, 01,
01, 010,
01, 010,
0402, 010,

27

o O o
S S~

02002,

0100,
01201,
010,

0100,
054,
054,

0100,

0100,
022,

0100,

I
01024,
04400,

010,
02040,
010,
010,
010,
01,
01,
01,
0200,
01,
0100,
022,
010,
0,
04240,
0120,
05,
0406,
010,
010,
010,
01,
01,
01,
01400,
01,
0100,
06000,
010,
01,
01,
01,
010,
01,
010,
010,
010,
01,
01,
01,
01,
01,
01,
01,
010,

02020,
0400,
04,

0420,
05004,
010,
02300,
010,
010,
010,
01,

01,
0140,
01,
04002,
0400,
010,
01,
01,

010,
01,
010,
010,
010,
01,
01,
01,

01,
01,
01,

010,

I
02002,
02002,
02002,
04030,

045,
040,
02002,
01,
01,
01,
02002,
01,
0100,
0400,
011,
01,
01,
01,
02002,
01,
0600,
0104,
010,
01,
01,
01,
01,
01,
01,
01,
05040,
01,
01,
01,
02002,
01,
01000,
040,
010,
01,
01,
01,
01,
01,
01,
01,
0224,
01,
01,
01,
01,
01,
01,
01,
010,
01,
01,
01,
01,
01,
01,
01,
01,



0220,

0440,

014,
0100,
06000,
05,
0220,
02,
05,
05,
0220,
0220,
0220,
05,
01,
05000,
0110,
05,
0220,
044,
041,
0402,

[=NeNe]
~ S~ N

04200,

14
04200,
04200,
04200,

03,
01020,
03,
014,
03,
014,
04200,

050,
02000,
04,
01002,
050,
041,
04200,
0700,
03,
04,
04,
014,
02020,
041,
04,

r

0420,
02000,
05,
014,
014,
014,
04200,
014,

014,
0140,
014,
014,
014,
014,
02000,
050,
02000,
02000,
014,
0101,
02000,
010,
01,
05000,
02000,

014,
014,
014,

0402,

050,
01020,
05,
02401,
026,
012,
04200,
01020,
03,
01020,
01020,
014,
0100,
01020,
011,
050,
050,
050,
050,
050,
050,
0104,
021,
01,
050,
01020,
04,
04000,
050,
041,
0402,
04102,
05,
05,
05,
014,
01000,
040,
05,
01,
02200,
01020,
05,
014,
014,
014,
0402,
01,
050,
02000,
05,
0220,
050,
040,
0402,
01,
01,
01,
0402,
01,
0402,
0402,
0402,

28

030,
0100,
041,
04,

14
0420,
0202,

05,
04001,
010,
010,
010,
0202,
051,
0202,
0202,
014,
0100,
0202,
010,
0144,
02,
010,
010,
010,
010,
010,
010,
01,
05000,
0202,
04,
02400,
010,
010,
010,

0100,
04400,
05,
0100,
0100,
012,
0100,
0100,
0100,
054,
0100,
0100,
0100,
0100,
0100,
04400,
02,
04400,
04400,
015,
0100,
04400,
010,
01,
0100,
04400,
04,
0100,
0100,
022,
0100,
03010,
02,
05,
05,
040,
0100,
040,
05,
01,
0100,
0202,
05,
0100,
0100,
040,
0100,
01,
02,
04400,
02,
0220,
02,
010,
010,
01,
01,
01,
02060,
01,
0100,
01004,
010,

’

0420,
0111,
04,
01002,
045,
040,
04200,
06040,
03,
04,
04,
014,
0100,
0400,
04,
01002,
04,
04,
04,
01002,
01002,
01002,

01,
04,
04,
04,

01002,
04,
04,
04,

0420,
0420,
040,
0420,
014,
0420,
040,
010,
01,
0420,
0202,
04,
014,
014,
014,

03001,
01,

0420,

02000,
04,

01002,

010,
010,
010,
01,
01,
01,

01,
0240,
04120,
04,

0204,
050,
040,

02002,
040,

0100,
040,
021,

01,

0100,

01020,

04,

0100,

0100,
040,

0100,

01,
050,
04400,
04,

01002,
021,
021,
021,

01,
01,
01,
04,
01,

0100,

02210,

04,
01,

0420,

040,
05,
040,
040,
040,
040,
01,
01,
01,
04010,
01,

0100,
040,
040,

01,
01,
01,
01300,
01,

06004,
040,
010,

01,
01,
01,
01,
01,
01,
01,
0402,



0, 0,
0, 0,

0, 0,

0, 0,

0, 0,

0, 0,

0, 0,

0, 04004,

0, 0,

0, 0,

0, 0,

0, 0200,

0, 0,

0, 02402,

0, 01140,
020, 011,
0, 0,

0, 0,

0, 0,

0, 0200,

0, 0,

0, 0130,

0, 0401,
042, 042,
0, 0,

0, 0200,

0, 0200,
0200, 0200,
0, 04000,
01001, 044,
02014, 022,
020, 0200,
0, 0,

0, 0,

0, 0,

0, 02050,

0, 0,

0, 01000,

0, 0401,
020, 020,
0, 0,

0, 04101,

0, 06,
020, 06,
0, 0210,
020, 020,
020, 06,
020, 020,
0, 0,

0, 02,

0, 0401,
01104, 02,
0, 0401,
06200, 02,
0401, 0401,
010, 0401,
0, 03020,
0410, 02,
04040, 06,
020, 0200,
0102, 044,
020, 044,
020, 0401,
020, 020,

N N N N S S S S~~~

OO ONODOOOOOO

02041,
020,
06,
020,

’

0410,
02000,
042,
024,
024,
024,
042,
0410,
0410,
06,
0410,
024,
0410,
01200,
020,

o O o
S S S

0500,

I
01000,
02220,

011,

060,
06,
06,

04000,

011,
06,
011,

I
02005,
01010,

042,
04000,
042,
042,
042,
04000,
060,
06,
0200,
04000,
04000,
04000,
011,
0,
01000,
06,
06,
01000,
01000,
06,
01000,
06,
06,
06,
06,
06,
01000,
06,
06,
0340,
02,
06,
04020,
024,
01000,
0401,
042,
01,
0410,
06,
06,
04000,
044,
06,
02100,

29

010,
010,
04040,
02,
04040,
04040,
024,
01001,
04040,
010,

o O o
S S~

04004,

I
04004,
04004,
04004,

060,
02001,
060,
0210,
060,
022,
04004,

02,
01010,
02,
02040,
02,
022,
04004,
0504,
02,
022,
0200,
022,
01001,
022,
022,
0,

02,
0120,
02,
0210,
02,
040,
04004,
0210,
02,
06,
01400,
0210,
0210,
0210,
020,
02,
02,
02,
02,
02,
02,
0401,
02,
01,
02,
04040,
02,
0210,
02,
022,
02100,

o oo
~ S~ N

0201,

14
02010,
0400,
042,

060,
0400,
04,
0400,
060,
0400,
0400,

14
04100,
01010,

04,
024,
024,
024,
042,

02202,

04,

04,

04,
024,

01001,
0400,
04,

r

0201,
0201,
0201,
024,
024,
024,
0201,
01100,
060,
06,
0201,
024,
04002,
0400,
020,
024,
02,
024,
0201,
024,
024,
024,
010,
01,
0410,
04040,

024,
024,
013,
02100,

I

060,
01010,
060,
0103,
060,
040,
04004,
060,
060,
06,
060,
060,
060,
0400,
011,
01010,
02,
01010,
01010,
024,
0600,
01010,
021,
01,
060,
01010,
04,
04000,
016,
022,
02100,
06400,
02,
06,
0201,
024,
01000,
040,
040,
01,
060,
06,
06,
0210,
060,
06,
02100,
01,
02,
01010,
02,
024,
02,
024,
02100,
01,
01,
01,
02100,
01,
02100,
02100,
02100,



020,
020,
0205,
02,
020,
020,
020,
020,
020,
020,

o O o
S S 0~

0500,

0241,
012,
012,

01014,
02001,
020,
04000,
020,
012,
020,

02,
064,
02,
04000,
02,
012,
03000,
04000,
02,
064,
0200,
04000,
04000,
04000,
020,
0,

02,
05200,
02,
02104,
02,
012,
020,
0440,
02,
06,
020,
020,
020,
020,
020,
02,
02,
02,
02,
02,
02,
0401,
02,
02,
02,
0110,
02,
04000,
02,
020,
020,

020,

14
01220,
02000,

04,
04000,
042,
042,
042,
04000,
03,
04,
04,
04000,
04000,
04000,
04,

4
04044,
02000,

020,
0602,
020,
020,
020,
01100,

06,
020,
014,
020,
020,
020,

02000,

02,

02000,

02000,
024,

0101,

02000,
020,
062,

0410,

02000,

04000,
020,
013,
020,

I

0500,
0500,
0500,
04000,
026,
012,
0500,
04000,
03,
06,
0500,
04000,
04000,
04000,
011,
04000,
02,
064,
0500,
04000,
04000,
04000,
021,
04000,
04000,
04000,
04,
04000,
04000,
04000,
04000,
031,
02,
06,
0500,
031,
01000,
040,
020,
06,
02200,
06,
06,
04000,
020,
06,
020,
02,
02,
02000,
02,
04000,
02,
040,
0214,
04000,
02,
06,
01041,
04000,
04000,
04000,
020,

30

[=NeNe]
~ S~ N

01040,

14
02010,
0300,
020,

14
04600,
02001,

04,
046,
020,
020,
020,

02,
0300,
02,
0300,
02,
0300,
0300,
030,
02,
04,
04,
030,
01001,
0300,
04,

02,
0414,
02,
04001,
02,
020,
020,
01100,
02,
020,
020,
020,
020,
020,
020,
02,
02,

02,
02,
02,
0300,
02,
02,
02,
04040,

02400,
02,
013,
020,

02,
02001,
02,
01420,
02,
012,
04004,
02001,
02,
02001,
02001,
046,
0100,
02001,
020,
02,
02,
02,
02,
02,
02,
0300,
02,
02,
02,
02001,
02,
04000,
02,
022,
0450,
02,
02,
02,
02,
02,
02,
040,
02,
02,
02,
02001,
02,
0210,
02,
020,
020,
02,
02,
02,
02,
02,
02,
02,
02,
02,
02,
02,
02,
02,
02,
01004,
02,

’
02010,
04022,

04,
02010,
02010,

040,
02010,
01100,

03,

04,

04,

046,
02010,
0400,
04,
0441,

02,

04,

04,

024,
02010,
0300,

04,
04,
04,
04,
04000,
04,
04,
04,
01100,
02,
040,
0201,
024,
02010,
040,
020,
01100,
01100,
01100,
04,
01100,
020,
013,
020,
02,
02,
02000,
02,
024,
02,
013,

05400,

01100,
02,
04,

013,
0240,
013,
04,

0204,
02,
040,
0500,
040,
02010,
040,
021,
060,
060,
02001,
04,
04000,
060,
040,
01202,
02,
02,
01010,
02,
04000,
02,
021,
021,
04000,
02,
04,
04,
04000,
04000,
04000,
04,
02,
02,
040,
02,
040,
02,
040,
040,
01100,
02,
06,
04010,
040,
0405,
040,
020,
02,
02,
02,
02,
02,
02,
040,
02,
01,
02,
0620,
02,
04000,
02,
013,
02100,



o O o
S S 0~

0200,

01000,
012,
012,

0200,
0200,
0200,
025,
025,
012,
0200,

0200,
0200,
0200,
02040,
0130,
012,
0200,
0200,
0200,
0200,
0200,
025,
0200,
0200,
0200,
0,
01000,
0120,
05,
01000,
01000,

012,

01000,

0440,

032,
06,
0200,
025,
01000,
06000,
020,
04014,
02,
0120,
0200,
0102,

01000,

0401,

010,
01,
0200,
0200,
0200,
0102,
044,
070,
0200,

0400,
0400,

14
04100,
02000,

034,
0211,
042,
042,
042,
01044,
03,
0121,
0200,
0102,
02020,
0400,
042,

r
01000,
02000,

034,
01000,
01000,

023,
01000,
04220,

06,
0140,
014,
01000,
0400,
020,
02000,
061,
02000,
02000,
024,
01000,
02000,
010,
01,
0410,
02000,
0140,
0102,
0102,
070,
04005,

I
01000,
04041,

034,
01000,
01000,

012,
01000,
02110,

03,
06,
0200,

025,

01000,
0400,
011,
0422,
050,
0104,
0200,
0104,
01000,
0104,
021,
01,
0200,
0200,
0200,
04000,
016,
070,
0200,
01000,
01000,
06,
01000,
01000,
01000,
01000,
01000,
01,
01000,
06,
06,
01000,
01000,
06,
01000,
01,
01000,
02000,
0113,
01000,
01000,

070,

01000,
01,
01,
01,
0200,
01,
01000,
070,
070,

31

02040,
010,
07,
010,
030,
030,
07,
0200,
030,
01001,
0400,
010,

14
02004,
0120,
010,
04001,
010,
010,
010,
02004,
02004,
0120,
02004,
0102,
02004,
0400,
010,
01600,
02,
07,
010,
010,
010,
010,
010,
01,
02004,
04040,
010,
0102,
010,
010,
010,

0411,
0120,
0120,
02040,
0100,
012,
04004,
05002,
060,
054,
0200,
025,
0100,
0400,
043,
02040,
02,
07,
0200,
02040,
02040,
02040,
010,
01,
0200,
0200,
0200,
02040,
016,
022,
0200,
0120,
02,
0120,
0120,
0120,
01000,
0120,
010,
01,
02004,
0120,
043,
0210,
043,
043,
043,
01,
02,
0120,
02,
02040,
02,
010,
010,
01,
01,
01,
0200,
01,
04420,
01004,
010,

’
04100,
0400,
034,
0400,
045,
0400,
0400,
0400,
03,
0400,
0400,
0400,
0400,
0400,
0400,
04100,
04100,
07,
04100,
024,
04100,
0400,
010,
01,
04100,
0400,
04,
0400,
016,
0400,
0400,
052,
052,
052,
0201,
024,
01000,
0400,
010,
01,
02004,
0400,
0140,
0400,
0131,
0400,
0400,
01,
04100,
02000,
010,
024,
010,
010,
010,
01,
01,
01,
01022,
01,
0240,
0400,
010,

0204,
060,
0120,
02002,
0103,
01000,
0400,
021,
01,
060,
0400,
060,
0400,
016,
0400,
0400,
01,
04100,
01010,
021,
02040,
016,
021,
021,
01,
01,
01,
0200,
01,
016,
0400,
016,
01,
01000,
0120,
0120,
01000,
01000,
040,
01000,
01,
01,
01,
04010,
01,
01000,
0400,
043,
01,
01,
01,
0444,
01,
01000,
04202,
010,
01,
01,
01,
01,
01,
01,
01,
02100,



o oo
~ S~ N

01040,

0404,
012,
012,

03,
04104,
03,
03200,
03,
012,
020,

0404,
02000,
0122,
0404,
0404,
012,
0404,
030,
03,
030,
0200,
030,
0404,
041,
020,
0,
0310,
02000,
05,
04001,
020,
012,
020,
0440,

020,
020,
014,
020,
020,
020,

02000,

02,
02000,
02000,

0102,
0404,

02000,
010,
030,

05000,

02000,
020,

0102,
020,
020,
020,

06020,
012,
05,
012,
012,
012,
012,
0440,
03,
012,
0200,
012,
0100,
012,
012,
01101,
02,
012,
0200,
012,
0404,
012,
012,
030,
0200,
0200,
0200,
04000,
0100,
012,
0200,
0440,
02,
05,
05,
012,
01000,
012,
05,
0440,
0440,
0440,
05,
0440,
020,
012,
020,
02,
02,
02000,
02,
0220,
02,
012,
04140,
0440,
02,
0110,
0200,
0102,
02011,
01004,
020,

0,

03,
02000,
03,
0160,

012,
04200,
03,
03,
03,
03,
03,
03,
0400,
03,
02000,
03,
02000,
02000,
0160,
0404,
02000,
021,
03,
03,
02000,
03,
04000,
03,
041,
01110,
02000,
03,
02000,
02000,
014,
01000,
02000,
020,
03,

02000,
03,
014,
03,
014,
020,
02000,
02000,
02000,
02000,
02000,
0101,
02000,
02000,
02000,
03,
02000,
02000,
014,
0240,
02000,
020,

0204,
03,
012,
0500,
012,
01000,
012,
012,
03,
03,
01020,
03,
04000,
03,
012,
02044,
050,
050,
02000,
021,
04000,
021,
012,
021,
04000,
03,
0142,
0200,
04000,
04000,
04000,
021,
031,
01000,
02000,
05,
01000,
01000,
012,
01000,
0440,
03,
06,
04010,
014,
01000,
0301,
020,
02000,
02,
02000,
02000,
047,
01000,
02000,
021,
01,
0124,
02000,
0124,
04000,
0124,
070,
0402,

32

0,
01040,
01040,
01040,
04001,

0100,
012,
01040,
030,
03,
030,
01040,
030,
0100,
0400,
020,
030,
02,
07,
01040,
030,
0404,
0300,
010,
030,
030,
030,
04,
030,
030,
030,
06002,
04001,
02,
0120,
01040,
04001,
04001,
04001,
010,
030,
02004,
0202,
020,
04001,
020,
020,
020,
02,
02,
02000,
02,
04001,
02,
010,
010,
030,
02,
030,
0501,
030,
0240,
01004,
010,

0204,
02,
012,
01040,
012,
0100,
012,
012,
030,
0100,
02001,
0100,
0100,
0100,
012,
0100,
02,
02,
04400,
02,
02040,
02,
012,
021,
030,
02,
030,
0200,
030,
0100,
01004,
021,
02,
02,
0120,
02,
04001,
02,
012,
02600,
0440,
02,
0120,
04010,
0100,
0100,
01004,
020,
02,
02,
02,
02,
02,
02,
01004,
02,
01,
02,
01004,
02,
01004,
02,
01004,
01004,

0204,
03,
0111,
01040,
0160,
02010,
0400,
021,
03,
03,
0400,
03,
0400,
03,
0400,
0400,
030,
04100,
02000,
04,
01002,
021,
021,
021,
030,
03,
04,
04,
030,
0240,
0400,
04,
052,
0420,
02000,
0106,
04001,
0106,
040,
0106,
01100,

065,
04010,
014,
0240,
0400,
020,
02000,
02,
02000,
02000,
024,
0240,
02000,
010,
01,
0240,
02000,

0240,
0240,

013,
0240,

0204,
0204,
0204,

021,
0204,
021,
012,
021,
0204,
03,
0142,

04010,
0100,
0100,
0400,

021,
0204,
02,
021,
021,
021,
021,
021,
021,
01,

03400,

0142,

04,
04000,
016,
021,
021,
0204,
02,
040,
04010,
040,
01000,
040,
021,
01,

04010,

04010,

04010,

02022,
0100,

040,
04010,
01,
02,
02000,
02,
0510,
02,
021,
021,
01,
01,
01,
04010,
01,
0240,
01004,
021};



