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element of an Abelian group, a voltage signal of a “logical unity” is transferred to a control input
of the fourth switch 34 and this switch gets opened. Pulses from an output of the generator 23
with a repetition frequency, value of which is exceeded k/(k+1) times with a value of a repetition
frequency for elements in a code word, get to an information input of the fifth switch 26, which,
being kept initially in a closed state, doesn’t transfer these pulses to an input of the second ring
counter 35. The same pulses are transferred to an input of the second frequency doubling unit 24,
which doubles a repetition frequency for coming pulses; pulses from an output of the unit 24 are
transferred to an input of the second ring counter 30. When a [2(k+1)+1]-th pulse gets
(approximately in a middle of a time interval between a moment, when the last element of a
current code word comes to an input of a decoder 6, and a moment, when the first element of a
next code word comes to this input) at an input of the ring counter 30, a pulse from an overflow
output of the counter 30 is transferred to a counting input of the second flip-flop 32 and changes
a state of this flip-flop. A voltage signal of a “logical unity” appears at an output of the second
flip-flop 32 and this voltage signal is transferred to a direct input of the second gate AND 29.
The second ring counter 35 hasn’t begun to count, yet, and a voltage signal of a “logical zero” 1s
kept at its overflow output; so, a voltage signal of a “logical unity” appears at an output of the
second gate AND 29 and opens the fifth switch 26. Pulses from an output of the generator 23
begins to come to an input of the second ring counter 35; as a result, a code appears at an
information input of this counter and this code is changed with every next counted pulse. This
code is transferred through the just opened fourth switch 38 and, after getting at address input of
the fourth operative memory unit 33, initializes an information reset it its cell with a sequential
number, corresponding to a number of a pulse, counted with the second ring counter 35, and k
information elements of a code word are transferred sequentially to a decoder output, in
particular to a user. A check element is kept, as discarded, in a (k+1)-th memory cell of the
fourth operative memory unit 33 and is changed in this cell with a check element of a next code
word. After transferring a k-th pulse to an input of the second ring counter 35 a voltage signal of
a “logical unity” appears at its overflow output and this voltage signal changes a state of the first
flip-flop 32; then a voltage signal of a “logical zero” is formed at an output of the second gate
AND 29 and this voltage signal closes the fifth switch 26 and stops getting pulses from an output
of the generator 23 to an input of the second ring counter 35, which gets prepared for a next
operation cycle.
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Claims

1. A method for transmitting digital message, consisting of additive Abelian group
elements, comprises steps of coding message, its modulating and its transmitting to a
communication channel, sequentially, demodulating received signal and its decoding and differs
in producing operation of coding message in accordance with a rule: Y, =X;®G, where

Xy —a vector-row of an initial message, consisting of k information elements,

Y, — a vector-row of an encoded message, consisting of k information and one check
elements,

G — a generating matrix of operations which consists of k rows and n columns, produced
with a help of a kxk matrix, with operations g’ at a diagonal and operations g' at other positions,
and with a help of an additional kxm matrix, which is added to a kxk matrix from the nght and
non-repeated rows of which are sequences of operations g' and g or operations g' and g, chosen
from any possible sequences, including not more than (m-2) operations g!, or a matrix,
determined with a help of an above-mentioned generating matrix of operations by rearranging
rows and/or columns,

® — an operation of generalized matrix multiplication in accordance with the following
rule: y; = ®Xg’i(x;) for j<k, yi=g’[®Zg";(x;)] for j=k+1, if an additional column corresponds to a
sequence of operations g, or in accordance with a rule: y;= ngij(xi), if an additional column
corresponds to a sequence of operations g where

y; — a j-th element of a vector-row for an encoded message,

T3 i) = g"1i(x1) ® g%i(x2) D ... D g'i(x),

@ - an operation for summing elements in an Abelian group,

g'ii(xi) — an operation g' for an element x; in accordance with a rule for a ij-th matrix
element,

v=[0,2},i=[1,k],j=[1,k +1],

g=xi®e, g' =x;® (x)), g =x;® (-x;) D (-x;),

e — a unity element of an Abelian group,

and in decoding message Y, by excluding, from a vector-row Y',, element,
corresponding, by its numbers, to an additional column of an generating matrix of operations G,
provided H®Y = ¢, where

Y T_a transposed vector-row Y' -

H - a 1Ix(k+1) check matnx of operations, produced by an additional column
transposition, adding operatlon g to this column from the right, if an additional column contains
a sequence of operation g, and rearranging columns, identically to rearrangmg columns of an
generatmg matrix of operations, or in the same way with changing operations g’ for operations
g’, if an additional column corresponds to a sequence of operations g".

2. A method for transmitting digital message in accordance with item 1, which differs in
transforming, when message elements belong to a ring with a unity, an operation g° into an
operation of a multiplication into a unity, an operation g' into an operation of a multiplication
into a zero and an operation g” into an operation of a multiplication into a minus unity.

3. A method for transmitting digital message in accordance with item 1 or 2, which
differs in transforming, when message elements belong to a residue class ring to the modulo q,
where q is a natural number, an operation ® into a summing operation to the modulo q.

4. A system for transmitting digital message, consisting of additive Abelian group
elements, comprises serially connected at a transmitting side an encoder with an input forming a
system input, a modulator and a transmitter and serially connected at a receiving side a
demodulator and a decoder with an output forming a system output for a non-correctable
message, and differs in producing encoder in a form, permitting to realize an algorithm:
Y =Xk®G, where
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Xx — a vector-row of an initial message, consisting of k information elements,

Y. — a vector-row of an encoded message, consisting of k information and one check
elements,

G — a generating matrix of operations which consists of k rows and n columns, produced
with a help of a kxk matrix, with operations g" at a diagonal and operations g' at other positions,
and with a help of an additional kxm matrix, which is added to a kxk matrix from the right and
non-repeated rows of which are sequences of operations gI and g0 or operations g1 and gz, chosen
from any possible sequences, including not more than (m-2) operations g', or a matrix,
determined with a help of an above-mentioned generating matrix of operations by rearranging
rows and/or columns,

® — an operation of generalized matrix multiplication in accordance with the following
rule: y;= e Yi(xi) for j<k, yi=g g [®yg ii(xi)] for j=k+1, if an additional column corresponds to a
sequence of operations g0 or in accordance with a rule: y;= ®Zg ii(xi), if an additional column
corresponds to a sequence of operations g”, where

y; — a j-th element of a vector-row for an encoded message,

O gixi) = 8"(x1) © g1i(x2) @ ... © g'ig(xw),

@ - an operation for summing elements in an Abelian group,

g'i(x;) — an operation g" for an element X; in accordance with a rule for a ij-th matrix
element,

v =10, 2], i=[1, k], j=[ 1, k+1],
g=x®@e g =x,®(x), g8 = 5D () D (-x)),

e — a unity element of an Abelian group,

and in producing decoder in a form, permitting to exclude, from a vector-row Y
element, corresponding, by 1ts number, to an additional column of a generating matrix of
operations G, provided HO®Y "= ¢, where

Y nT— a transposed vector-row Y y,

H - a 1x(k+1) check matrlx of operations, produced by an additional column
transposition, adding operations g’ to this column from the right, if an additional column
corresponds to a sequence of operations g and rearranging columns, identically to rearrangm%
columns of an generating matrix of operations, or in the same way with changing operations g
for operations g°, if an additional column corresponds to a sequence of operations g°.

5. A system for transmitting digital message in accordance with item 4, which differs in
providing an encoder with the first operative memory unit with k outputs connected to
corresponding first k information inputs of the second operative memory unit, an output of whlch
forms an encoder output, serially connected the calculation unit for calculating function g%, the
first accumulating adder, used for accumulating Abelian group elements, with an input
connected to its second input, the first switch with an output connected to a (k+1)-th information
input of the second operative memory unit, serially connected the first pulse shape forming unit
and the first ring counter, used for counting up to k, with an overflow output connected to a
control input of the first switch and a reset input of the first operative memory unit, serially
connected the pulse generator with a repetition frequency of f(k+1)/k, the second switch and the
first ring counter, used for counting up to (k+1), with an information output connected to an
address input of the second operative memory unit, the first gate AND with an output connected
to a control input of the second switch, the first flip-flop with an output connected to a direct
input of the first gate AND, an inverting input of which is connected with an overflow output of
the first ring counter, used for counting up to (k+1), and to a reset input of the first flip-flop,
serially connected the first pulse repetition frequency doubling unit with an input connected to an
output of the pulse generator with a repetition frequency of f(k+1)/k, and the ring counter, used
for counting up to (2k+1), with an overflow output connected to a counting input of the first flip-
flop, combined information inputs of the first operative memory unit and the calculation unit,
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of the thlrd sw1tch and to a reset input of the third operative memory unit, serially connected the
pulse generator with a repetition frequency of fk/(k+1), the fifth switch and the second ring
counter, used for counting up to k, with an information output connected to an information input
of the fourth switch, the second gate AND with an output connected to a control input of the fifth
switch, the second flip-flop with an output connected to a direct input of the second gate AND,
an inverting input of which is connected to an overflow output of the second ring counter, used
for counting up to k, and to a reset input of the second flip-flop, serially connected the second
pulse repetition frequency doubling unit with an input connected to an output of the pulse
generator with a repetition frequency of fk/(k+1), and the ring counter, used for counting up to
[2(k+1)+1], with an overflow output connected to a counting input of the second flip-flop,
combined information inputs of the third operative memory unit and the second accumulating
adder, used for accumulating Abelian group elements, a start input of the second pulse shape
forming unit and a synchronization input of the pulse generator with a repetition frequency of
fk/(k+1) form a decoder input and f corresponds to a repetition frequency for elements of a code
word in a digital message.




