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cleciromagnetic waves. The use of said channels is simplified by excluding mulliplication and division operators from the
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An operation of adding additional column is produced with a purpose to introduce, into a
transmitted message, check elements which are used for finding out errors in a received message,
if they appear in a process of a message transmission through a communication channel.

A digital message X, generated with a corresponding source, is encoded by producing
-generalized matrix multiplication of a vector-row X, into an above-mentioned generating matrix
of operations G.
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Every clement of a digital message Xi, formed with a corresponding source and
consisting of consequently transmitted code words with a size of k elements each, gets at an
input of an encoder 1 and further at information inputs of the first operative memory unit 16 and
the calculation unit 8. At the same time this element starts the first pulse shape forming unit 7
and synchronizes the pulse generator 9. A pulse from an output of the first pulse shape forming
unit 7 starts the first ring counter 11. The first counter 11 provides counting for pulses, coming at
--its input, and elements of a code word are stored in corresponding cells of the first operatlve
memory unit 16 and are conversed with the calculation unit 8 in accordance with a rule g
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When the second ring counter 25 counts pulses, coming to its input, elements of a code word are
stored in corresponding cells of the third operative memory unit 27 and the second accumulating
adder 22 determines a result of summing elements of a code word, received at its input, in
accordance with a rule of summing elements of an Abelian group. After transferring a (k+1)-th
element of a code word to an input of the second ring counter 25 a pulse is formed at its
overflow output and this pulse opens the third switch 28, resets the third operative memory unit
.27 and transfers an information from its outputs to memory cells of the fourth operative memory
unit 33 and from outputs of the second accumulating unit 22 to the identification unit 31,
correspondingly. When a sum, getting at an input of the identification unit 31, equals a unity
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30, a pulse froman overflow output of the counter 30 is transferred to a
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flip- rop um
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overfl ow output; so, a voltage signal of a "l ogical unlty appears at an
out put of the second gate AND 29 and opens the fifth swtch 26. Pul ses
froman out put of the generator 23 begins to cone 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 nmenory unit
33, initializes an information reset it its cell with a sequential nunber,
corresponding to a nunber of a pulse, counted with the second ring counter
35, and k information elenents of a code word are transferred sequentially
to a decoder output, in particular to a user. A check elenent is kept, as
iscarded, in a (k+1)-th nmenory cell of the fourth operative nenory unit
33 and is changed in this cell with a check el enent 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
vol tage signal of a "logical zero" is fornmed at an output of the second
gate AND 29 and this voltage signal closes the fifth swtch 26 and stops
getting pul ses froman output of the generator 23 to an input of the
second ring counter 35, which gets prepared for a next operation cycle. 22
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of additive Abelian group elenents, conprises steps of coding nessage, its
nmodul ating and its transmtting to a conmunication channel, sequentially,
denodul ating received signal and its decoding and differs 1in producing
peration of coding message in accordance with a rule: Y'=Xk(r)G where Xk
- a vector-row of an initial nessage, consisting of k information el enents,
Y' - a vector-row of an encoded nessage, consisting of k information and
one check elenents, G- a generating matrix of operations which consists
of k rows and n columms, produced wth a help of a kxk matrix, wth
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
fromthe right and non-repeated rows of which are seq&e“Eces of &J%eratlons
g' and g or operations g' and g2, chosen from any possi e sequences

i ncluding not nore than (m2) operations gl, or a matrix, determned with
a hel p of an above-nentioned generating matrix of operations by rearrangi ng
rows and/or colums, (r) - an operatCpmef generalized matrix
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nformat i ol el emdr(lstl)Yeheck aawectar opeatiafs, produmeddey aressldgmnalc @bkt | ng
of k itniegovitionpmidamglopsaticng’als 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 multlphcatlon 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 g,
where g 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 =Xix®G, where
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the rst nng counter used tor counting up to k, w1 an over ow output connected
control input of the first switch and a reset input of the first operative memory unit, senal]y
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 couynter, used for counting up to (k+1), and to a reset input of the fixst 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 countmg input of the first flip-
flop, combined information inputs of the first operative memory unit and the calculation unit,




serially connected the first pulse repetition frequency doubling unit with
an input connected to an output of the pul se generat wth a tition
frequency of f(k+l )/k, and the ring counter, used %“é%"&ﬁlt‘leﬁg&@% to

(2k+1), with an overfl ow output connected to a counting input of the first
- flip- flop, conbined |nformat|on i nputyg of the first operative nmenmory unit
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a counWDltdgﬂlamlpﬁlta oressage second flip-flop, conbined information inputs of
the third operative nenory unit and the second accunul ati ng adder, used
for accunul ating Abelian group elenents, a start input of the second pul se
shape formng unit and a synchronization input of the pulse generator with
a repetition frequency of fk/(k+l) forma decoder input and f corresponds
to a repetition frequency for elenents of a code word in a digital

nmessage.
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