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Indopmanis cTae HalBaXKJIMBIIMM HAliIOHAJILHMM PecypcoM, BiIMiHHOIO PHCOIO AKOTO €
Te, [0 BiH He TILKH He 3MEHINYEThCS, a HABNAKHU, — 30lIbIIy€eThbes (MepenyciM y pa3i oominy
AaHUMH), SIKICHO YIOCKOHAIIOETHCSI W Ppa3oM 3 THM CHpHUsi€ HalipamioHaabHIIOMY
BHUKOPHCTAHHIO YyciX IHIIUX BUAIB iHopmaniiinux pecypcis. Ilix yac nmepeavi ay:xe BaxJIMBoO
B KO’KHOMY KOJ0BOMY CJIOBi YIAKOBYBAaTH 0inblIy KinbKicTh iHpopMalii, TO0TO 3011bIIyBaTH
eHTPOoMiIo. Y po0oTi 3apPONOHOBAHO ANTOPUTM CHHTe3y KOJOBHX CJIiB y ABilikoBOMY KaHaJi 3
€HTPOII€I0, 110 NEePEeBUINYE B JeCATKH Pa3iB TPHBAJIICTH CHTHAJIbHOI KOHCTPYKILIi.

KuarouoBi cioBa: mo3umiiini xoau, eHTpomis, HalKBicTOBMi eneMeHT, iHdopmauiiina
€MHICTh, TaliMepHa CUTHAJIbHA KOHCTPYKIlifl, eHepPreTH4YHa BiICTaHb
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INCREASE IN AN ENTROPY OF A CODE WORD
IN THE BINARY CHANNEL WITH CONSTANT DURATION
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Transmission and perception of information are based on property of matter —
reflection. Reflection is objective material process as a result of which system “A” interacting
with system “B” reflects its image by change of the properties or acquires the new properties
connected to closeness of system “B”. Therefore, the content of reflection is defined by
features of the displayed system “B”, and the form of reflection — change of properties of the
per ceiving system “A”.

Thus — information represents the internal content of process of reflection of one
material objectsin the for m of change of properties of other objects.

Information transfer is best of all estimated by development of the communications
industry which is characterized by four features.

Thefirst featureis defined by specifics of the created product, namely — absence in case
of infor mation transfer of the material carriersof production.

The second feature of communication is tightly connected to the first, is defined by the
fact that implementation process of communication services and their consuming is not time-
shared. Taking into account this feature the end result of production activity of branch —the
service, cannot bein reserve, for example, in a warehouse.

The third feature is that in the production process of the communications industry,
information as an object of the labor, shall be subject only to spatial relocation, that is change
of itslocation.

The fourth feature is that information transfer process always is double-sided, that is
occur s between the sender and the receiver of infor mation.

At the same time information becomes the major national resource which distinctive
featureisthat it not only does not decrease, and, on the contrary, —increases (generally in case
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of a data interchange), is qualitatively enhanced and at the same time promotes the most
rational use of all other types of information resour ces. I n the cour se of spatial relocation it is
very important to pack bigger amount of information in each code word, that isto increase an
entropy.

In operation the synthesis algorithm of code words in the binary channel with the
entropy exceeding duration of signal construction in tens of times is offer ed.

Key words. positional codes, entropy, Nyquist interval, information capacity, timer
signal construction, energetic distance.

Beryn

Maibke Bci TexHi4HI 3acobu mepenadi iHdopMalii MaroTh KaHalM MOOIYHOTO BUTOKY iH(popmarii
[1]. Tlixg BuTOoKOM iH(pOpMAIT PO3YMilOTh HECAHKIIIOHOBaHE BHKOPHCTaHHS CTOPOHHIMH ocobamu, 0e3
BiJIOMa BJIACHHKIB, MIOBIJIOMJICHB, 110 TiepeaaroThes. 1100 yckimagauT po3yMiHHS ceHey iH(opMmalii y pasi
HECaHKI[IOHOBAHOTO BUKOPUCTAHHS TIOBIIOMJICHHS, 3alpOMOHOBAHO pi3HI METOAM IUPYyBaHHS
(cmerianbHOrO KOMYyBaHHS). BiaMiHHICTh mM(pyBaHHS Bifl HAUTHIIKOBOIO KOMYBaHHS IOJSTAE Y TOMY,
o mix 4yac mudpyBaHHsS YEPrOBHH CHMBOJI TEKCTY, IO MEPEIAETHCS, 3aMIHIOETHCS HA IHIIUH CHMBOI
1Oro TekcTy (meil “iHmmMiA” CHMBOJ BHU3HAYAETHCS CTPYKTYPOIO TEKCTY Ta MapamerpaM BilOBiIHOTO
KOJIOBOT'O CJIOBA, SIKE HA3UBA€ThCs “KirouoBUM” ). BapTo 3ayBaxkuTH, 1110 i yac mUQpyBaHHs KiTbKICTh
PI3HUX CHMBOJIIB, 110 MEPEAAOTHCS, TOPIBHIOE KITBKOCTI CHMBOIIB TEKCTY, SIKUH MEepPeIacThCs, 31 3MIHOIO
IMOBIpHOCTE#1 iX MOSBY MOPIBHSHO 3 MOYATKOBUM TEKCTOM [2].

OmHuM 3 HENONKiB Takoro Meroay UMGPyBaHHS € PO3MHOXKEHHS MOMWJIOK Tl dac
nemu@pyBaHHs: MOMUIKA B OJHOMY CUMBOJI MH(POBAHOTO TEKCTY MPU3BOIUTH JO BEIHKOI KiTHKOCTI
MOMMWJIOK MTiJ] yac aemudpysanHs. Lle sBrie 4acto CipuuuHs€e BTPATy BEIHKOI KUTBKOCTI iH(pOpMAIii.

{06 3MeHIUTH PO3MHOMEHHS TMOMMJIOK ITiJ] Yac nepeaadi muporpaMu 1o KaHaimy 3B’ 3Ky, i
qac aemmppyBaHHs, y poOOTi 3a[IPOIIOHOBAHO AITOPUTM JIBOKPATHOTO MEpeaBaHHsl OKPEMUX CHMBOJIIB 32
JIOTIOMOTO0 KOPEKTYIOUHX TaiiMEpHHUX CUTHAIIB [3].

OcHOBHI BJaCTUBOCTI TaliMePHUX CHTHAJIBHUX KOHCTPYKIii

Y pa3i BUKOpHUCTaHHS MacOBO JBIHKOBOIO IMO3MIIIMHOTO KOMYBaHHS CHTPOIiS KOJOBOI'O CJIOBA
(xomoBoi koHCTpyKLii) [4] BU3HauaeThest KitbKicTio peanizauiii (N pj;) KOZOBUX KOHCTPYKILIH:

H =log, Np(,

Np]‘[ - an’ (l)

Je @ — ocHOBa Kony (KUIbKICTh Pi3HHX 3HaYeHb iH(opMalliiiHOro mapamerpa); N — KUIbKICTh €IEMEHTIB
(mocuiok) y KomoBoMy cioBi. MiHiMalIbHa TPUBATICTh KOZOBOTO eneMeHTa (1g) He Moxke OyTH MEHIIIO
BiJI TPUBAJIOCTI MEepeXiqHOro Tporecy [2]

tOmin :]/DF ) 2
ne DF — cmyra npomnyckanHs kaHany. OTke, y pa3i MO3UIIMHOrO KOJAyBaHHS BiICTaHb MK MOMEHTaMHU
MOy KpaTHA 0 HAKBICTOBOTO €leMEHTa TPUBATICTIO 1.

3 BHUIIECKA3aHOI'0 BUIUIMBAE, 10 MiHIMaJIbHA EHEPreTHYHA BiJICTaHb MIXK KOJIOBUMH KOHCTPYKIIIIMHU
3a MO3HIIHHOTrO KOJAYBAaHHS JIOPIBHIOE SHEPTil OJJHOTO HaHKBICTOBOI'O €IEMEHTa TPUBAIICTIO to. 3po3ymino,
110 30UIBIIMTH KIIBKICTh pealli3aliil Ha 3a7aHOMYy iHTepBaii yacy T.. =Nty MOXKHA, TUIbKH 3MEHIIMBLIN
CHEPreTHYHY BIJCTaHb MK KOZOBMMH KOHCTpyKIisMu [3]. Lle 3aBmaHHsS MOKHA BHPILINATH,

BHUKOPHUCTOBYIOYH TaifMEpHI CUTHAJIbHI KOHCTPYKIIiT.
Ha BimMiHy BiJ IO3MIIMHOTO JBIHKOBOrO KOIyBaHHs, 3a SKOro iHQopMallis mpo KOJOBE CIOBO

MicTHTBCS B “ N” HaiikBicToBUX eneMenTax (“+” abo “—'), y taiiMepHux curHanbHux KoHCTpYKIisix (TCK)
iH(poOpMAIlis PO CHMBOJ, IO MEepefaeThes, MiCTUThCS B “ i ” Bigpiskax curHamis (t o), CHHTE30BaHUX Ha

iHTepBani T, = Miy, KOXKHUI 3 IKMX HE MEHIINH BiJ HaiiksicToBoro (tg) [4]
tg=to+2zD, zl (2;3...2p) mini, (3)
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ne D — uacruna emementa tg — (D=tg/s,sl (2;3;KSO) — 1im), ska 3abe3medye po3Mi3HABATBHY
3JATHICTH TPUBANOCTEH OKpeMHX Biapi3KiB (t ) i3 3a1aHO0 IMOBIPHICTIO MOMMIIKH Ha BUXOJi KaHATy 3a

BiZloMoi 3aBajioBOi 00CTaHOBKH [5]; M — KUIBbKICTh HAMKBICTOBHX €JIEMEHTIB, SIKi OepyTh ydacTh Y
¢dhopmyBanHi nporo ancamoio TCK.
3a copMynbOBaHUX YMOB IOTYKHICTh peaiizoBaHoro ancam6mo Npp Ha iHTepBami T =Mty

BU3HAUa€eThes 5] Tak:
_ (ms-ifs- 1)
NPT_ i .
|.(ms- zs)!

V rtabn. 1 HaBeneHO KiNbKicTh peanmizamiii s mosuniiHoro xomyBaHHs (Npprp) 1 cunresy TCK

(4)

(Np) mns m=(3+10), 3a nBoX 3Ha4eHb S (S=4; $,=7) Ta ABoX | (11=3; i,=4).

Tabauys 1
KinbkicTh peanizaniii 3a m= (3, 10), s=47,i=34

m 3 4 5 6 7 8 9 10
i S

Ne 2°=8 2°=16 2°=32 2°=64 2'=128 | 28=256 | 2%=512 | 2°=1024
34| Npp 1 35 165 455 969 1771 2925 4495
317 Npp 1 120 680 2024 4495 8436 14190 22100
4 | 4| Npp 0 1 70 495 1820 4845 10626 20475
4 | 7| Npp 0 1 330 3060 12650 35960 82251 163185

3 rtabn. 1 BurumBae: 1) kinbkicth peamizamiii TCK

Npr 3pocrae 3i 30iIbLICHHAM IHTEpBAy

peamizamiii m; 2) B Tomy camomy iHTepBanmi cuuTesy TCK (m=const) kigpKicTe peanizaiiii MoKHa
ICTOTHO 30UTBIINTH, BHKOPUCTOBYIOYHM aHcamOmi, sIKi MICTATh KOHCTPYKIII 3 PI3HOI KUIBKICTIO
BiAIpi3KiB “1”.

V Ttabn. 2 HaBelIeHO IMOBIPHOCTI MOMHIIKOBOTO MPHIMaHHS KOIOBUX ciiB y mosuiiiHomy (ITK) ta

taiimepaomy (TK) komyBaHHi 3a 6JH3BKO0I PIBHOCTI TPHBAIOCTEH.

Tabnuys 2
IopiBHAHHSA NMO3ULIHHOT0 Ta TAliMEPHOT0 KOXYBAaHHSHA

MK TCK, sxmo S=7, (D=0143t),i =3
n Nﬂep Nl‘IOM PHOM n Nﬂep Nl‘IOM PHOM
10 10° 700 7710 9 10° 104 104" 1074
20 108 770 77 10°* 17 100 1150 115 104
40 10° 1500 15" 10°3 33 10° 1620 16" 1073

— KUIBKICTh TEepelaHuX KOMOBUX cIiB; N -

Y T1abn. 2 npuiiHiATo Taki nosHadeHHs: Npe, ou
KUIBKICTh MIOMHJIKOBO NMPUHHATHX KOJAOBUX CIIB; N — JOBXHHA KOJOBOTO CJIOBA HAMKBICTOBOI'O €lIEMEHTA,

P

1oy — IMOBIPHICT IIOMHJIKOBOT'O IPHHMaHHS KOZOBOTO CIIOBA.

3 tabn. 1, 2 BummBae, 1o y ABIHKOBOMY KaHai eHTporis (H) KOTOBHX CIIiB MOXE MEepEBHIYyBATH
TPUBANICTh KOMOBOro ciioBa — N. Taki MOXJIMBOCTI MOXHa OTPUMATH, BHKOPHCTOBYIOUM aHcamOIi
CUTHAIBHUX KOHCTPYKIIIH 3 Pi3HOIO KUIBKICTIO iH(popMamiiiHux Binpiski (t ) Ha iHTepBam Tg, =Mig,
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sakimo Mm=const. Omke, y ABIMKOBOMY KaHalli MOYKHa IepenaBaTH Ha OJHOMY iHTepBayi HalikBicra

OlbIIIe BiJ OJHOTO OiTa iH(popMaIrii.

B T1abn. 3 wHaBemeHo 3HayeHHs eHTpomii koxoBux cmiB (H) Ta iHopmamiiiHOT €MHOCTI

HaiikBicToBOTO enementa |z 3a mi (3, 10); i (l, 10); S=7, o Bu3HaydaeThes popmysioro (5)

3 Tabi1. 3 BUILINBAE, 1110:

| N H
l, = 09, Npr -1 )
m m
Tabauys 3
Indopmaniiina eMHicTh HalIKBICTOBOIO eleMeHTa

m 3 4 5 6
i H | H H | H H | H H | H
1 3,907 1,302 4,459 1,115 4,858 0,972 517 0,862
2 5,17 1,723 6,907 1,727 7,983 1,597 8,765 1,461
3 0 0 6,907 1,727 9,409 1,882 10,983 1,831
4 - - 0 0 8,366 1,673 11,579 1,93
5 - - - - 0 0 9,629 1,605
6 - - - - - - 0 0
7 _ _ _ _ _ _ _ _
8 _ _ _ _ _ _ _ _
9 _ _ _ _ _ _ _ _
10 - - - - - - - -

[]

a Np 52 263 1293 6348

aH 9,077 18,273 30,616 46,126

é Iy 3,025 4,568 6,123 7,688
m 7 8 9 10
i H | H H | H H | H H | H
1 5,426 0,775 5,644 0,706 5,833 0,648 6 0,6
2 9,379 1,34 9,886 1,236 10,316 1,146 10,691 1,069
3 12,134 1,733 13,042 1,63 13,793 1,533 14,432 1,443
4 13,627 1,947 15,134 1,892 16,328 1,814 17,316 1,732
5 13,505 1,929 16,005 2,001 17,857 1,984 19,328 1,933
6 10,745 1,535 15,242 1,905 18,175 2,019 20,359 2,036
7 0 0 11,745 1,468 16,827 1,87 20,175 2,018
8 - - 0 0 12,652 1,406 18,287 1,829
9 - - - - 0 0 13,482 1,348
10 - - - - - - 0 0

é Np 31198 153365 753835 3705165

aH 64,816 86,698 111,781 140,07

é Iy 9,259 10,838 12,42 14,008

BuchHoeku

. . .9 . VI . 9
1) cymapHi 3Ha4eHHS: IOTYKHOCTI aHCAaMOIIiB g Np Ta cymapHoi iHdopmaniitnoi emHocti @ |y

HaHKBICTOBOI'O €JIEMEHTA 30UIBIIYIOTHCS 31 3pOCTaHHAM 1]

2) 3a xoxHoro i it ml 3, 10 3HaueHHA My (3 MAKCHMaNbHUM 3Ha4eHHSM || ) 30LIbIIyeTHCS

3i 3poctanHsaM i. Hanpuknan:
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Myax =8
Mmax =10

Myax =5 i =5
Myax = 7 i=6

i=1 Mmax =3 i=3
i=2 Mpax =4 i=4

3) cymapni 3HaueHHs § H Ta Q |, 3pocTaroTh 3i 36inbmIeHHAM m (KoedillieHTH 3pOCTaHHS

AH,., A lhme R
K, =80m o, K, = A ponano B Ta6. 4 s mi 3,10);
H m a. I Hm
Tabauys 4
Koediuientn 3pocranns Hta |
3 4 5 6 7 8 9 10
K - 2,013 1,675 1,507 1,405 1,338 1,289 1,253
K> - 1,51 1,34 1,256 1,204 1,171 1,146 1,128

4) migBuImuTH iHGOPMAIIHY €EMHICTh HAMKBICTOBOTO €IEMEHTA 3a MOCTIHHOTO 3HAYCHHS JOBKUHH
KOJIOBOT'O CIIOBa MOKJIMBO TITBKH 32 PaXyHOK CTBOPEHHS aHCaMOJIB 3 Pi3HUM 3HA4YEeHHSIM iH(opMariiHuX
BIZPI3KiB, AKIIO M= Const;

5) 3a KOXKHOro 3HauyeHHs “m” y nBilfikoBoMy KaHam cymapHa iHopMamiiina emmictb § H y

JIeKiTbKa pa3iB MOXe MEpEeBUIYBATH TPUBAIICTH KOJJOBOTO CIIOBA 7A.
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