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corresponding element of a generating matrix of operations is initiated.

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.



unity el enment of an Abelian group, the second flip-flop 32, the fourth
operative nenory unit 33, the fourth swtch 34, the s nd rin unt er
32, used for coﬁnti ng up to k. Description of a presen&cﬁ%‘(?gfﬁ gﬂ&o
preferabl e enbodi ment A method for transmtting digital nessage is realized
as the followi ng. An generating matrixsof operations Gwith k rows and
(k+l) col umspioeedidé GEE, eﬁ@ﬂaﬂzednﬁhﬁixxmbﬁlpﬂ%ﬁﬂiﬁc raﬁohhlsaqmltﬁe Qhma vmka
matrix YBCEH'UI’QW Qtﬂsﬁeﬁsm nﬁt 'uItE &91 G@Jau f Op&Iaat aﬁﬁ‘? thed barfid 1&9@'&5

posi 1 Gt nae 091(33; a0l f&OL B ) S per&hmgat ne
oper at FAY. %h % % i Sl o aﬁossﬁf?ﬁsaw o B 1-363 8 -hjegldmp) 0 s%
generaf’P?f afrix Gand ap esufis of i-th qparatiops fieSHmEpH Yy "bgaz?h fafmi A ng
matr i xaa’rccfa W im0 25 ulte@ferhﬁ'@wﬁgn@rtt@n%meraw Shighois Jagrared e producingi ng
gener agﬁmﬂgahmfl rpsdrigf myletigationneparation, rean rhex interpretet ap ot seRMiATOPEAtiomdn
usual reaordanes withuulesfformeletsd der, clementsnet anl mhamgpmpdacp 1#0¢,0vhigk portaina g
oper at elements ofi 4 d@italomsssagmma (with domferspaon ickegneatspfonmed fwith geoasesgpondigg

mat r i xS@frc@mgmtﬁoﬁmg (8, d' Ahll igAtceetespdid e QM upefatiddslivity aaddtytdl@nalt ofal um
I's prodrmpq2) f39§i, 1BYERASR berhtidns GHULC S ivefse efemdnt 8Na Erduipe[?, PESSRIAI teheck
el eﬁenhﬁo‘ﬁﬁh% 61%%?!1059% | s e U m & bPh du é’o e%ﬁ&&dﬁ?ﬁ message, if

tﬂey af’pearﬁh @ocf%ﬁ ‘?J %dﬁi@t%ﬁﬁﬂ&‘ rﬁxé&rﬂ ga]? Q? ARafdfITuNi cation
channe
encoded. b g ed 1{{&%3 a | zeuéteg'gs CC'\r% %ﬁoﬁggtl? 8 2 eyl%\/&#pef 1’089\/ Xk
“nto afl AEBYE wﬁﬁ g@ 10§ e Paiix A A AR

05 5 A pfobeysh @Ooma@x@,@ﬁnep%wtﬂ% it pme%wtra@pp@a%a adriional apatg, by
ﬁu t e fdding aperaiipn g 40 ﬁh@d@@lﬂﬂeﬁ@ﬁ the utahbl if rest additional tcplioie gerrespondsciaus e
it's ps@mﬂwbﬁopertahensgm wdly saae wiewith chingmaeperaming farigl &F ae wdditional
oper at cansinaoaefpoadinoecsetoenca of epdratidng ) Nind &y rearv@ingf coh@ins{kf angenemtiagy
ij-th plaeierf dpohitions ifemitibhaked date dyCreamangdifs @bludnds) til theVaaied wayj with
col uMmjeapbin@fg c&ﬁﬁﬁa@ﬁ”dr% rafing B bilopaaussul ts of i-th operat . ons are
summed wi t hIffaovdIE %Etaasla IEbf t1 fcatlé’n e ﬁél?% uﬁlﬁ?o‘%'n oflal] is PACE" Y
above- {Hf&ﬁo G d98hice W2 GBed; drrﬁé’s‘éé EmB ‘H}%G&be % h&ﬁ
mat ri X, mu 8 ralo gﬁ% 10 ch
R &a’eﬁ #?%( cORgh i pciAipe AL gions Gl

IOI']

toatr
in accor el
p. 14017 CIO%h Y ottt & Elemrohuseged dntg; gy Mesiegnduung @ BERC“(S%"?r?“fi ng’ |
I nfor ?%ﬁedel enent s formed wth a corresponding source. Operations g
(g, g and H2pessagy Pl bedong ot mgopith st M wiueh carrasnongs &9 orermf the a
group parans. far3eh, addgiveurmbelian eparatdpsrations th degchesate setoepparatimnsowith group
[2, p. mbhiplicatih into a tmmy fopecitionsgi dagengretcanioooperations vath 4 mvliiplieatidreimema  of
a gr oupero and ops piondigh dégenerite intcgdedionesshganilsipliadoh atod minds tuignsmi t t ed
to a comunife@dsaye clddnieclony tbaGelidarclaR ¥5RdM thé @R valigfcardpérisaded.

Decodi pgk (')ﬁh@rvgnqbiﬁ?ﬂ)rthshﬁ@“ﬁ’ﬂﬂei & l_){ogﬁ op&fatien TSR ANk d%ﬁgedrﬁ{té lag operatlox'ia\ of £

t|p Lathlo Qi (R m%‘“?]gk ITB.tI‘IX into a transposed vector rowY
ck matr |§ Ofl i?l %fa?es n%xam rar]ile%I t rgsns O%d ng S]Sg. SBV ln L35 by
addl ng .0 ‘F oM m *f “Hh Hﬁl% 3? co m

era i,on
corr esg Sy 4n ageq@@g‘ﬂgrf% &t 0{388?% n ‘Ph%ccgﬁir?ﬁc‘?/\ég R9YShgi ng
oper at Dﬁé rylgy Inghis icaseaq addifjonplgogmn tSdP Hied dp hed Ui gexg d@%% of
“oper at #sEliged matix ravltlpb%tnoaﬁé R YgCteloTofts iftp £ W@é}m %RCP mﬁ%ﬁ@g(v XCCEﬁT
oper atlio¥h¥n Wthaebedieloment do He fiyyt postionanfsirmgd.col ums) in the sane way with
rearrangi ngA detodvistefl pessagegenisrateiveg wighaut errofs. Speprationg gerlefalized atatéy  got
as a reslikleneht af mgrduppThamdeandingiguivhe by disdatding kheokndleméntairgpatipulét by s
fact éxtlaotingbelaents obdh itl:DmesHgeNce in a received nessage), an el enent
W th nunberp s6Qéh eSRAMSMAENg digital message is operated in the following way.
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
Results of a conversion, produced for message elements, are transferred to an input of a first



to a nunber of an additional colum in an generating matrix of operations
G Irs excluded froma vector-row Yn; so, a check ele Il nse (fad into a
.message during a process of encoding, is discarded. Ir?i]ﬁ%"segréb&é%é ement s
belong to a ring with a unity,. which corresponds to one of the variants
for an additive Abelian group, operatigns g degenerate into operations with

a ml aédamaaﬁ]l OflidePt19, HHeR EVery %ﬁf%& \%Fk%dgelerﬂéﬂ%esﬁﬁaﬁﬁaﬂz@& %ﬂpsrs%}ﬂ oS
Wi th a,mglfk Rl n&@ﬂé aece &m@e v&tﬁrf

gglegﬁ; c{(}ﬂﬁn V\%E ec e ;1t9 3 ﬁsaltnsgrgng a A [Sﬂlgtse% co%% F\ % Ia‘glgtao ?%ne
of theclsle P‘;ﬁaﬁ% (9o i IO S B Y Pl PR 19 Sl
into af"® PYse OpeitniA dUresviles dﬁﬂeﬁ e fiplooperative|meryiwat Ky

exanpl Em@ferﬁ R Bl mationy frams s Rk the: Brs PRErRlRYS mﬁn@@vw B riefipst I@m@mﬁy s.

An genegllst Phdhanseqonsd effergpier meimons u@iti £9.f At el same ado rtiisnpwsevittahsfetsean

abov e- indenmistion ey ofrtputs o thehfost adidse 1200 addilditlomaimocy belhof the seqvmd opedtive t he
first pesiory anit 18f Pelsepfiotiiei pYtpug ef dicafdnztornBtniihXa mepetitiph fiegidmen vatue
vect or exceedidl (k-PLyk Sn¥Bia iopetstichNfre\AE Jalie TERERMEEBELIATNT codMvIF, Wel Bt an
check pifeiRition lifput B¢ thd £2bnPSWitdH P3) Wl%cﬁ YelRdepfiHRIRO0M |@&l@§i€dr§§t§ atﬂ)%sr?‘i s
recei Vﬁ'ﬁhs r tﬂé}htto glli 5 ?ofl% ﬁr&r anﬂ{ gﬁgéﬁtdfé ﬁ‘ansférrea_t@ t of
Ifor c%m? 1% é§| ar

a gr o:férwE ? Bﬂﬁ 18 u?ﬁ %%q%ﬁ%@ %e%
i gi ¢ ATy ;grag g dor w%&gg PR s P O eaM
digita é Lﬁ Ef"anﬁreffﬁ aH?b'?’%"é”'é iddig 0 é t%%mt%ﬂsbeéw
eqEREPY, When tagdast demens i agyrgat ¢ad @wvoa §91pEs (9faninpitenfan eacedsr i, ansbr s at
@ i npgment, when dre s elemeghell 4 nextivede word ernagsita this inpubpiatas input iof ghef ingt
oper at ¢oratarddip pypulssi s fodnethdt an beerfacaitmtti drtheinountd. 14and etrewferdd twea t hi s
el enentousitiag tisputt lo€ thid fisst flipflsp 18hapmpgingrantag ofnhis Hfip-flapd Asyohape eignalost 4 he
pul se ‘gegieslainity” Formedat SeoutiaBf @it Mt Piptllay 19, hetrhdskeitedny laBresthiape Jranei ng
unit 7fst %ét% ANDQ 5f Thé first HAY c6@HA BY habdt bEhe tfo'croﬁﬁt 9&“5&5@5 véllagR sira6Sa

count i fgg; é’lrzeFB*|1§ﬁ%7t a?ﬁm)ﬂé?ﬂ% h}u% s‘on@%lta g caq’fun ’ %}v@ar t ﬁin are
stor edodt t‘%ﬁ“ﬁﬁ@ﬁ Q e%NBel ?31 éi‘%m t;élgé to%}a E"iﬁ %on

are conv & a

el T S Sl
ZCe'r Sp Faé’r?ﬁﬁtge‘it@géhﬁ’?rﬁ dressdnpytiol the ww%f)peraﬁl\@q/mwgryev@he nts

in accbh d%zﬁélézqmapﬁn@mlav@ feset I8 romgSRINEmETnemeny ooll, niag thersagieotgpuential

f or mi rigprebes yddka eulspeeauntesr with she fisse ring reguitart 30,candr ko indpimatied apd daevabeck

Aft er dleraend$ enfra mgda viort hare damnfended ofequentiolie tovoemdirtpot aff 4 npdolagfr 2.hAftei r st

ri ng deansfeeringl 3 mthppllsetd sn irpured e fitst sing\cotntkON) aowilfapé signsl ¢fha Slogithbe

opens i fid forines wi #€bvekflow oAt 8nd s difagt sighArckhhMe arBen®bFthe Hirt ffip 18nd

transfgr a x@nag@élgﬁarwﬂ DOoEIcAD R MPedrsOdt ahMRtdut T ithORAK ZhieVANDEIPAN Hﬁ’% t 16
fingh lose§ 8ld ﬁ"rspgwﬁéﬁel 3S£ﬁi %ﬁfr@t uYs%s TRRPLY ol of]tﬁc éﬁe}g

Ay a‘; Sohiclil 9Ju§1te§P u@;ﬁegf@regrfgpa RLERHL RG] e 11!

e lp

adder 1 t 1o
I ses_f s e At mgaw‘efﬁuf Cof 3 3adui ﬂf%r 8 da%g A,
Eﬂcigimroﬁﬂ% : 03"?‘8 feptithe pe BB ve,

Eﬁguenc val ue for el errents in a code
wor d, We ﬁ?‘iﬁ"ﬁ?&t ABET e fransf E"é‘é%ﬁde%W?fcfh gety, depadehptedsai g

kept |‘%qu8]3ﬂ¥5|fﬁldds E’P’é}ﬁ@ﬁf?dstpéﬂénpl%!@é@ﬁe@dew ansfer themto an input of the
first ring Bsohelemenpin T{h@cgmﬁecm voul gets, aftcarksing travkferocdaty ampaput offa t he
first decetpnénetinfdorusitiongopms of the, thint iopératiaunnkmsnaunie pétand ittencdlcdaiomneyt f or
com n@2putasteshe second pulse shape forming unit 21 and synchronizes the generator 23. A pulse
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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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el emenjpersdionayelede word are stored in corresponding cells of the third
operative nenory unit 27 and the second accumul ati ng adder 22 determ nes a
result of summng elenents of a code word, received at its input, in
Qzﬁordance with a rule of summng el enents of an Abelian group. After
transferring a (k+1)-th elenent of a code word to an input of the second
ring counter 25 a pulse is forned at its overflow output and this pul se
opens. the third switch 28, resets the third operative nenory unit 27 and
transfers an information fromits outputs to nenory cells of the fourth
operative nenory wunit 33 and fromoutputs of the second accunul ating unit
22 to the identification unit 31, correspondingly. Wien a sum getting at
an input of the identification unit.31, equals a unity 22 Novenber 2005 7
el enent 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 froman output of the generator 23 wth a repetition
frequency, value of which is exceeded k/(k+l) rimes with a value of a
repetition frequency for elenents 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
i nput of the second ring counter 35. The sane pul ses tr nsgséged to an
.input of the second frequency doubling unit 24, whic epetition
frequency for com ng pul ses; pulses froman output of the unit 24 are
transferred to an input of the second ging counter 30. Wen a [2(k+l)+1
]-th pul se [geegpaT@PpRroxi mately in a mddle of a tinme interval between a
nonent , mhen the | ast el enent of a current code mord conmes to an input of
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32 and this voltage signal is transferred to a direct input of t he second
gate AND 29. The second ring counter 35 hasn't begun to count, yet, and a
voltage signal of a "logical zero" is kept at its overflow output; so, a
vol tage signal of a "logical unity" appears at an output of the second
gate AND 29 and opens the fifth switch 26. Pul ses froman output 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
t hrough the just opened fourth swtch 38 and, after getting at address
input of the fourth operative nenory unit 33, initializes an information
reset it its cell with a sequential nunber, corresponding to a nunber of a
ﬁ?lse, counted with the second ring counter 35, and k information el enents
of a code word are transferred sequentially to a decoder output, in
particular to a user. A check elenent is kept, as discarded, in a (k+l)-th
menory cell of the fourth operative nenory unit 33 and is changed in this
cell with a check element of a next code word. After transferring a k-th
pul se to an input of the second ring counter 35 a voltage signal of a
"l ogical 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
"l ogical zero" is forned at an output of the second gate AND 29 and this
vol tage signal closes the fifth switch 26 and stops getting pul ses from an
out put of the generator 23 to an input of the second ring counter 35,
whi ch gets prepared for a next operation cycle. 22 Novenber 2005 8
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| ements, conprises steps of coding nessage, its nodulating and its
transmitting to a conmunication channel, sequentially, denodul ating
received signal and its decoding and differs in producing operation of
codi ng message in accordance with a rule: Y'=Xk(r)G where Xk - a
vector-row of an initial message, consisting of k information elenents, Y"
- a vector-row of an encoded nessage, consisting of k information and one
check el enents,




G - a generating matrix of operations which consists of k rovvs and n
colums, produced wth a help of a kxk matrix, with rca\;tel t a

di agonal and operations g' at other positions, and w Hlele
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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:
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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 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,



to a control input of the second switch, the first flip-flop with an out put
connected to a direct input of the first gate AND, arbsjthvertlngod put of
which is connected with an overflow output of the fir ? coun used
for counting up to (k+1), and to a reset input of the first flip- flop
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t he sé@@ﬁdﬂﬂkﬁgﬁﬂlnﬂﬁagSerlaIIy connected the second pul se repetition
frequency doubling unit with an input connected to an output of the pul se
generator with a repetition frequency of fk/(k+l), and the ring counter,
used for counting up to [2(k+l)+]], with an overfl ow output connected to a
counting input of the second flip-flop, conbined information inputs of the
third operative nmenory unit and the second accunul ati ng adder, used for
accunul ating Abelian group elenments, a start input of the second pul se
€ﬁape formng unit and a synchronlzatlon i nput of the pul se generator with
a repetition frequency of fk/(k+l) forma decoder input and f corresponds
to a repetition frequency for elements of a code word in a digital

message.






