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EAno rpunoxeHr.re
Ha cTerreHrraTr4re synrquu npz
LBCneABaHe Ha nocneAoBaTeJrHkr [poqecr4

Xpucmo XpucmoauJileoH E

Boeueu HayqHo-mexHurrecrcu uHcmumym, Cofiua

B npaxrurari:a Ha HayqHo-r,r3cneAoBarencKara,uefiHocr

Ar,rcKperHo - HeeAHopoAHr.r cBo-ftcrna[2], aIIpoKcr,rMaquq Ha BbHrrrHara cKopocrHa
XAPAKTEPI,ICTI4KA HA ABI{TATEJI [3] U APYTH,TIPOqCCN C rroCJICAOBATCJIHLI I{HTEPBANI,I
Ha npoMeHIWrBATA.

clyvaure ce xapaKTepr,r3r,rpar c HqKoJrKo oco6enu 3oHlr Ha pagB1rrve Ha
IIpoqeca' Bc.sKa or KoI{To ulraa-csofi co6crnen xapaKTep, o6rq nn4 Ha crerreHq arara
wru HaK'bcaHo-cBbp3aHa $ynrqux, orrr{cBarqa ce or rroBeqe oT ABe XapaKTepHr4
ypaBHeHI'Ls, ilpu cBbp3BaHeTo Ha Kolrro e HeBb3MoXHo I{3noJI3yBaHeTo HacrereHqarara $ynrq;1,j. 14] B TpaAHrIuoHHr{.s i sanuc rlpv loBeire or ABe
npoMeHnr,rBr,r:

(1)
NN

1( = Io,fI Q(a, - a,), npuj # i,
i=t i=l

KtAero @ (cr, - c[r) e creleuuara Qynrqua.
, BrsHnxBa Bbrrpocbr Moxe JrH rro H.flKaK:bB Haqr{H Aa ce HaMepr,r e4na o6rqa
$yHrqra.a, Korro Aa cbBMecrn s ce6e ctr Har ABe Ao orrpeAeneH o'por.?"r""rrr-,
Qynxquu, Karo Bc.sKa or r.sx e B cr{Jra caMo B ToqHo orrpeAeJreH Ar{ala3oH or
crofrnocru Ha rarelaa npoMeHnuBa, a B cbrrloro BpeMe pa3nr.rqHr4Te rilaila3g;11r
cneABaT HenocpeAcTBeHO eALrH cjrreA Apyr r{ npeAcTaBJr{BaT eArra HenpeKbcHaTa
q-snocrHa o6nacr B HlrKaKrsB o6o6qeu iorsrrl auana:on?

orronop:nr Ha ro3LI BBnpoc e rroJroxvreJreH r{ Moxe Aa pa3perrrr4 Lr3BecrHprre
or MareMar[Rara creneHqarH Qynrqur, KoI{To B H-flKopr nlrrepaTypHr{ r,r3ToqHr4rlr,r
I,I CbBPEMCHHII MATEMATUTIHU NPOTPAMHIT NPOAYKTI,I CA I,I3BCCTHI,I rArO IIYNTqUN



Ha ){eBvcair.a (Heaviside), raro ce r{3Bbprrru e4uo rrao4uQrrr\apare Lr pa3Brrve 3a
KOHKp eTHr,rTe rryxAlr.

Irlgnecruu ca HqKorKo pa3HoBLrAHo crrr Ha crerreHrrarl{re Qynrquu, Ho ryK rqe
6rAe sacerHar BapvarTrr, nzivupanl lpr.rJroxeHr{e B MareMarr.rqHr{Te coSryepnu
TIAKETH, A rIMCHHO:

@ (x):0, Koraro x e [o-MaJrKo or HyJra, r. e. orpr,rqareJrHo qr{cJro,

@ (x): I, Koraro x e paBHo rrJrur [o-roJrsMo or HyJra, T. e. rroJroxrlTeJrHo rrr,rc.[o.

Hera pasueAaMe eAr,rH rrpr4Mep Ha flpoqec, rofiro ce onrlcBa c irerr4pr,r
ypaBHeHr{f, B qeTupu [ocJreAoBaTeJrHH [oAAr,ra[a3oHa, oIIpeAeJreHrr oT rTer
Ip aHlrrrHr.r crofr go crr,r:

{(x):func,(x), 3a noAAr{ara3oHa or xt Ao x2;

f(x):funcr(x), 3a rIoAALIara3oHa or x2 ro x3;

{(x):funcr(x), 3a noAALIana3oHa or xl Eo x4;

{(x):funco(x), 3a noAArrarra3oHa or x4 Ao xs,

Kl;Aero4(x) ca ronrperunre SyHxquu func,(x) sa cborBerur4s.ilo14nana3oH, BcrrKa

r,rMarrla csofi co6crBeH xapaKTep, a [poMeH rruBara x e eAHa.

fno6anuara (utu crcrannara) Syurqur B To3H ctryuait ue r{Ma BLrAa

(2) F(x):I1r,(x) "f,(x)+ H 
"r(x) 

"fr(x) + H rr(x) fr(x) + H ro(x) fo(x),

KbAero I/r,(x) e [por{3-BeAeHr{e or Qyurqunre :aaXesucair4, 4eQunupaHo raKa, qe

Koraro rIpoMeHJrrrBarax3aetl'r.a crofiHocr or AaAeH [oAAI,IarIa3oH, To HMa crofinocr
1 (e4nunqa), a 3a oeranaJrure rroAAr,rara3onu - 0 (nyla),

B pasrupnar BHA Te3u rrpon3BeAeHr.rx ce 4eQunlapar raKal

(3)

(4)

(5)

(6)

IIr,(x): O(x-x,) Q(xr-x) @(xr-x) Q(xo-x) @(xr-x);

Hrr(x): @(x-x,) A@-x) O(xr-x) Q(x,-x) O(xr-x);
H.r(x): o(x-x,) @(x-xr) @(x-xr) @(xr-x) o(xr-x);
11r0ft): @(x-x,) O(x-xr) <D(x-xr) o(x-x) @(x,-x).

flpu IraHoroALIarIa3oHHo pa3npeAene:ave Ha pa6ot:nata o1tacr rro-JrecHo Moxe
Aa ce o6scHlr anroprrrbMbr, aKo [peAcraBr{M Qyurqunre uaXesucairA Karo eAHa
ycnoBHa MaTpuIIa, Ha KoflTo rro rJraBHHr ArraroHaJr oT JItBo Ha AscHo Ha BCeKr{
cJreABarrl peA ce r,r3BbprrrBa rto eAHo o6prulane na 4eitcrnuero H3BaxAaHe, Koero
3a ropHI,It [plrMep 6u usrrex4aJro raKa:

Or rosu KpartK rlplrMep AocrarbqHo .f,cHo ce B[xAa KaK Moxe I\a ce
opraHu3upa pa6orarar{ 3a gHarrr,rreJrno rro-ronru 6pofi noggudla:oH[ c pa3nuqeH
xapaKTep Ha rroBeAeHr.re na Synnuurrre.

IIlo ce Kacae Ao Bbrrpoca 3a cbBrraAaHero Ha croftnocrure Ha ABe cbceA.Hu
@yuxqnra B rpaHprrrHara roqKa, ToBa Beqe e Apyr Bbnpoc vr 3aBtrcpr or caMoro
aHaJIIrrrIqHo [peAcraB.sue ua Syurqulrre r{ HarrrrH[Te, [ptr Ko[rro re ca r,r3BeAe]Hra
IIJIU arrpOKCIdMr4pAIrv r.r T. H.
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A cera HeKa eAHoBpeMeHHo y_cJroxHtrM r{ onpocrtrM 3a1aqara.
vcnoxnssauero qe 6r4e n p.eyntut Ha BbBexAaHero Ha ABe HoBr{ QyHxqur,eAHara Banr'rAHa 3a Bcr4rrKrr crofinocru rroA AOnHara rpaHr,rqa, a trpyrara - ga

BcI{qKrr crofiuocru HaA ropHara rpaur,rqa:

"{(x):funco(x), :a crofinocru Ha x, ro-ManKrr or xr;
fr(x):funcr(x), :a crofiHocrvr Ha x, no-roJreMr{ orx5.

onpocrxnaHero rrle 6r4e sa cMerKa Ha HaMarrflBa*e Ha 6pox ua reitcrnusrayMHoxeHile. llpu nulrvarerreH aHarrr{3 Ha ypaBHeHux (3), (4), (j) r.r (6) crana x",ro,ve o6nrpsnas'ero Ha rrpoMeHnuBara c KoHKpereH rroAAr,rana3oH 3aBr{CU CaMO OTfpaHI'IuI'ITe Ha KoHKperlJns' noLALrarIa3oH, rlpI,I Koero ocraHaJrr{Te rrolAr,rala3oHrrIrMar AoroJrKoBa 3HaqeHr.re, .4oKOJTKOTO npor,r3BeAeHrrero na oynxqu^r" i-iXerzcafi4 npr'r rsx 4a 6lr{,e paBHo 
"u 

nynu, a roBa AaBa Bb3MoxHocr 3a eAHocepuo3Ho HaMaJr-sBaHe ua 6pot na leficrnuflTa yMHoxeuze. Aro orpa3r,rM roBaBbpxy ycnoBHara Marpr,rua (7), ro r-s cera 6u usrnexAarra-raKa:
Xt-x
x-X., Xr-X

X-X, Xr-X

X-X, Xo_X

x_x4 xs_x

Xs-X

sa crofiHocrvr Ha x, ro-MaJIKI{ or x1 ;

sa crofrnoc'rv Ha x or x.t Lo x2;
sa crofiHoc-tprHax orx2 Aox3;
sa crofiHocru Ha x or x3 Ao x4;
sa crofiHocrvlaax orx4 Aox5;
ga crofrHocrvl Ha x, tlo-roJIeMr{ or xs.

B pe:yrrar Ha re3rr o''pocr.flBaHug.nto6a,'"ara $yHrqrE-r [2] n pasrrpHar r,r3pa3
3a trocoqeHr4[ npkrMep qe npu406lre cBo.s oKoHqareJreH Br{A, KaKTO CJre.trBa:

F(x): A@,-x)fo@) + @(x-x,) e(xr-x)f,(i + @(x-x,) e(xr_x)fr(x)
+ @(x-x,) A@;x)fr(x; + O(x-xo) e(xr-x).fo(x) + @(xr_x){(x).

o6o6qananero Ha pe3yJrrarr.rre or roBa rrpr.{MepHo r.r3cJreABaHe BoAr.r Ao4e$nuupauero Ha cJreAur.rre ypaBleHufl 3a MHoroAlrarra3oHeH xapaxTep Hayp Ba:

Bb 
eHIruBaTa ce I{3MeH.f, B Ue.nu, LIHTepBan oT

yp SuunpauuNrpaHr,trrHr,r crofinocrz, ,r1i" *o.io

F(x) = @(x, - x)foG)+ f [O(x - x,)e(x,*, - x)f,e)]+<D(x _ x*)f ,(x) ;

6) 9acreH c',yuait, Koraro npoMeHJrr{Bara ce u3MeH.s caMo B orrpeAeneHLIHTepBan or H.rrKoJrKO noAA[a[a30na, leszur.rpaHv c N rpanuunz crofiuocru,rrplr Koero ypaBHeHrr;rra ca N_l sa 6ooit:
g.

F (x) = ) [O(x - x, )<D(x,*, - x) f ,G)1.
i=l

cre[ He e pa3pa6oreHo eAHo rrpr4nox(eHr{e Ha

n2aft 3a cnyqan na o6o6ryanarqa Synr\vs, HayqJJ, t4HTepBanu Ha AaAeHa o6tia nporraeHJrr{BaNPI,I MATEMATI{IIECKOTO I,IHTEPTIPCTI,IPAHE HA IIOCJICAOBATCITTT.T irPOqECU.
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A case of an application of step functions
in the study of consecutive processes

imeon De Christo Christov

(Summary)

The article deals with a case of an application of the step

functions, to be more precise - with the function of Heaviside, in the study of
consecutive processes, and equations for its particular application have been worked
out. The function is used irrthe mathenatical interpretation of consecutive pro-
cesses which run, in particular, in aerospace studies: remote monitoring, imitation
of highspeed impacts and developmeni of waves of interferenc-es in a system of
bodie-s, ipproximation of speed characteds,tics of an engile and oth_er processes,

in which ihe character of tlie process in different consecutive intervals of the vari-
able has a different mathematical interpretation.
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