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FICTITIOUS ELEMENT OF SUM IN GEOLOGY
by
Veljko Omaljev*

The article is the continuation of a published paper (Omaljev, 1997) in which the idea on the fic-
titious element of sum has been explained more detailed, exemplified by use of statistical studies of geo-
chemical distribution of chemical elements in geological bodies. This working method allows a better insight
and comprehension of participation of components of the fictitious element of sum in detail, thus exhibiting
their specificity.
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Onaj 'utaHak je nac'i'anakK oSjaBlteHor pajja (Omaljev, 1997), Y komb ce fleTalLHHje oSpasJtaxe Hfleja O
4>hkthilhom ejieMeHTy 36npa, ca npiiMepoM npHMeHe Y CTaincrn>iKHM H3yliaisaH>HMa reoxeMiijcKe pacnojiejie
XCMHjcKHX ejieMCHa'ra y reojiouiKkHM xejiHMa. Oi3a MCTOfla pa/ta oMoryhaBa 60ji>h yBn;i h cxBaraH.e y’iciuha
KOMNOHCHTH cj)HKTHBHor ejieMeHxa 3Snpa y aeTajby, iuto je H.eHa cnenHcljH’iHOCT.

K.hyiiie pern reoxeMHja, jeaHHHMHe BejiH'iHHe, 4)hkthbhh cjicmcht 36Hpa.
INTRODUCTION

Starting from the practice when in petrological and geochemical studies the unit
masses (contents) of chemical elements are added, multiplied and divided, the author has
been defined the fictitious element as a result of the mentioned mathematical operations.

There are numerous examples all over the world literature on use of the sum
(NaD+K20 etc.) and quotient (Na/K, and others), then grades of chemical elements in
petrology and geochemistry. This is, according to our terminology, use of the "fictitious
element” of the sum and quotient in performing two-component and three-component
diagrams. The fictitious element of the sum is not a subject of studies, but it is only
used as a component of further investigations (for instance, Miyashiro, 1975; Le
Maitre et al.,, 1989; Vukov, 1998; and many other authors).

*Olge Alkalaj 5, 11000 Belgrade.



In this paper is presented the theoretical basic for study of the role of the fictitious
element of the sum in form of a complete version, which to the author became evident
during two decades of work.

Elementary notions of a new approach in geochemical investigations the author has
presented in form of laws, theorems, definitions and formulas (Omaljev, 1995), which
are derived on basis of the principle "Dual Nature of Geological Random Variable",
which in this paper has only been fragmentary presented. In the mentioned monography
the author (Omaljev, 1995) has presented the entire knowledge on this principle, inclu-
ding the complete references.

The principle of "Dual Nature of Geological Random Variable" is based upon the
theory of probability and mathematical statistics (Vranic, 1971; Vukadinovic, 1973;
and others), applied in geology (Devis, 1977 and others), which includes the usual sta-
tistical treatment, i.e. the density function f(x), in addition of the new function fx(x),
appearing as its specifity.

FICTITIOUS ELEMENT

Elementary notions of this method of statistical studies in geochemistry are unit va-
lues (Omaljev, 1980; 1987; 1995): unit mass of the sample (q) is the laboratory
quantity of the sample's material in which the unit mass of the investigated chemical
element (X) is to be determined, and as a result the unit concentration (x) or content of
a chemical element in the sample has been obtained.

According to the Theorem 1: The crystal of a mineral (corpuscle) or the sample in
astatistical sample (geological body) represents the unit volume (v), characterized by
two notions: 1) the unit mass of the sample material (q), and 2) the unit mass of a
certain chemical element in the sample (X). These two measurement features are unified
by the unit concentration (x=X/q) and represent the geological (geochemical) informa-
tion, i.e. the intensive value of a geochemical field.

In a statistical sample two geological populations are present as a consequence of
the Theorem 1, as follows:

1) Geological population of the sample unit masses (q).

2) Geological population of unit masses of the examined chemical element (X) in
samples.

The unit mass in the sample is a constant (q=I), since in a chemical analysis equal
quantity (mass) of the sample material has been taken.

The unit mass of the examined chemical element (X) in samples is a variable value,
named "geological random variable".

Unit concentration of the examined chemical element in samples

x = Xlq = X/I= X 1)
in that way is numerically equal to the unit mass (content) of this element.

According to Theorem 2: Both unit mass of the sample material (q), and unit mass
of the examined chemical element (X) in the sample are functions of concentration (x);



actually, these are functions of the distribution density f(x), and fjx), which are first de-
rivative of the distribution functions F(x) and F~x) of geological random variable.

Two function of density distribution of the geological random variable are available
as a consequence of presence of two geological populations in a statistical sample as an
assemblage of samples:

f(x) = q/Xq (2)
fx(x) = X/ZX (©)]

As a consequence of the Theorem 2, concentration of the studied chemical element
(x) is considered as an independent geological variable, according to which the unit mas-
ses are distributed after the measurement characteristics (q and X) as dependant geolo-
gical variables.

Histogram is the clearest form of graphical illustration of statistical distribution of
geological populations (Omaljev, 1980; 1987; 1995) after the measurement features (g
and X).

In practice most commonly only distribution of geological population is presented,
after the measurement indicator (q) on the histogram, according to formula (2).

According to this new method the distribution of two geological populations (g and
X) is presented, thus being named "dual histogram", according to formulas (2) and (3).

On the dual histogram the function of the distribution density fx(x) of the
population X is plotted in form of small columns inside the columns representing the
density function f(x) of the population g. This is only a graphical solution, but the
function of density of the population distribution X occupies the same interval on axis of
abscissa as a function of the population density q as well.

The most common is the case when in a statistical sample, as a representative of
geological body, several chemical elements (X, Y, Z etc.) in form of their concentrations
(x, y, z etc.) have been examined. In that case, statistical investigations are transformed
into multi-componental ones, where a distinct chemical element (or a compound)
appears as a component.

According to Theorem 11: The sum (C-X+Y), product (P=X * Y) or quotient
(V-X1Y) of unit masses of chemical elements in the sample is named "fictitious element",
which formally (mathematically) doesn’t differ from a chemical element, in the same time
being defined all distribution parameters of the "fictitious element" population.

FICTITIOUS ELEMENT OF SUM

On the basis of Theorem 11, the sum of unit masses of several chemical elements
represents the unit mass of a fictitious element of sum

C=X+Y+2Z+ 4
and in that way is defined the unit concentration of sum of the unit concentrations of
these elements as well

C=x+y+z+ (5)



The same rule is also applied to the mean value (mean content) of the fictitious
element of sum.

The density functions of distribution of a fictitious element of sum are represented
by formulas (2) and (3):

f(c) = q/Zq

fc(c)= C/zC
Graphical plotting of density function of distribution of a three-componental ficti-
tious element of sum (C) is presented in Fig. la. Relations of three populations of real

chemical elements (X, Y, and Z) are equal, and total intensity of each of these density
functions fx(c), fY(c) amounts 100%, according to formula (3).

Fig. 1. Dual histogram of distribution of fictitious clement of sum (C=X+Y+Z), then copper (X), zinc (Y).
and lead (Z) after concentration of fictitious element of sum (c) in volcanites of the Radan (Lece)
massif, a) Distribution of fictitious element of sum as well as copper, zinc and lead as independant

functions of distribution densities, b) Distribution of Fictitious elements of sum as well as copper, zinc,
and lead as depandant functions of distribution densities.

Cji. 1. JfitojHH XMCTorpaMH pacnoflcjie cfijHiamwor cjicMcma if)npa (C = X + Y + Z). nakpa (X), muiKa (Y) h
ojiona (Z), no KonncirrpanHjH (jjHKTHUHor ejieMeirra 36npa (c) y ByjiKammiMa pa/iancKor (jienKor) Ma-
cMBa. a) Pacnoflejia (Phki hbhoi ejieMeHTa 36tipa oaKpa. i;HHKa h ojioBa Kao HC3aBHCHHX ((ivnKniija ry-

ci'HHa paciiojicjie. b) Pacnoflejia (J)HKTHBHor ejieMeirra 36npa CiaKpa. muiKa h ojioBa Kao aaBHciiHx cJjyHK-
HHja ryci HHa pacno«ejie.

However, there is a real need the distribution of real chemical elements to be found
out as components of fictitious elements of sum, but in this sense it is necessary the
mentioned formulas to be changed, deriving them from the formula (3):

fx(e)c = X/XC (6)
fy(c)c = Y/XC 7)
fz(c)c= Z/zC (8)



Intensities of density functions of distribution of real chemical elements, according
to formulas (6), (7), and (8) in each of classes of the dual histogram, in sum are equal
to intensity of the density function fc(c) of fictitious element of their sum:

fc(c) = fx(c)c + ty(c)c + fz(o)e (9)
and this is actually the sum of unit masses of all real chemical elements constituting the ficti-
tious element of sum. That applies to the total mass of fictitious element of sum in a
statistical sample (100%) as well, which includes total masses of real chemical elements,
which are presented in percentage of their participation in the mass of fictitious element of
their sum. An error crept in the formerly published paper (Omaljev, 1993) in the formula
10, which is actually our formula (9), and which should be presented in the following form:

fX(x) = fxrwec + fXn«c
being related to the easily soluble uranium (Xr) and poorly soluble uranium (X,), whose
sum gives total uranium (X), at that time represented as fictitious element of sum.

In Fig. 1. is presented statistical distribution of fictitious element of sum (C=X+Y+2Z),
which contains real elements: copper (X), zinc (Y), and lead (Z) in vulcanites of the Radan
(Lece) massif.

Statistical distribution of real elements copper, zinc, and lead as independent functions of
distribution densities in keeping with the formula (3), whose intensities also amount 100% of
relative frequencies, is presented by the standard form of this dual histogram (Fig. la).

Distribution of real elements copper, zinc, and lead as dependant density functions,
according to formulas (6), (7), and (8) is represented by the specific form of this dual
histogram (Fig. Ib). The intensity sum of all of three real elements is equal to intensity
of fictitious element of their sum in each of classes of the dual histogram. On the right
end side of the axis of abcissa total participation of copper (27.71%), zinc (54.88%), and
lead (17.42%) is presented in 100% of mass of the fictitious element of their sum.

The field of use of fictitious element of sum in geochemical investigations is very
broad, and this form of statistical presentation of their distribution on dual histograms
provides opportunity of a complete insight in participation of every real chemical ele-
ment (or compound) in the fictitious element of their sum.
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PE3IVNME
PUKTUBHW ENEMEUT 3BUPA Y TEOJIOTAIU
YBO/

Monasehun of npakce, rae ce y NeTposioWKNM U reOXEMUjCKMM U3yyaBakbuMa cabupajy,
MHOXe W fene jeAUHUYHe Mace (cafpXKaju) XeMMWjCKMX eflemeHaTa, ayTop OBOr paja Aegu-
HUCao je "PUKTMBHM eNeMeHT" Kao pe3ynTtaT MOMeHYTMX MaTeMaTUYKMX onepayuja.

CseTcka nuTepaTypa je nyHa npumepa ynoTtpebe 36upa (Kad+K2D, n gpyrux) un
KonndHnka (Ka/K, n gpyrux) cagpxaja XeMWjCKUX enemeHata y MeTpoNornju n reoxe-
Muju. TO je, MO HaWOj TepMUHONOTNjKN, ynoTpeba "(UKTMBHUX enemeHaTa" 36mpa u Ko-
NMYHUKA Y Mn3paguM LBOKOMMOHEHTHUX WAW TPOKOMMOHEHTHWUX AujarpaMma. ®UKTUBHMU
enemMeHT 36upa ce He u3yuyaBa, Beh ce camMO KOPWUCTM Kao KOMMOHEHTa 3a Aa/ba U3y-
yaBawa (Hnp. MJyaxhJro, 1975; 1-e Makre el al, 1989; Y nkoy, 1998; u mHOrn gpyru).

Y 0BOM pafy [faje ce TeopeTCKa OCHOBa M3y4yaBawa (PUKTUBHOI efeMeHTa 36upa y
(hopmMmn KOMNeTHe Bep3uje 40 KOje je ayTop Aowao y TOKY [Be AeleHuje paga.

OCHOBHe MOjMOBe HOBOT NMPUCTYNa Yy reOXeMUjCKUM M3yyaBatbMa ayTop je U3N10XMN0
y (hopmun 3aKoHa, Teopema, gepuHuumnja n popmyna (OTtaljey, 1995), Koje cy n3BefeHe
Ha 6a3u npuHuuna "[BOjHe NpUpoAe reonolkKe ciay4vyajHe NPOMEH/bUBE", WTO je y 0BOM
pagy camMo (hparMeHrapHo W3M0XEeHO. Y MNOMeHYyToj MoHorpaduju aytop (Owaljey,
1995) je M3N0XWO LLENOKYNHO ca3Hawe 0 0BOM NPUHLMNY, ca KOMMNJETHOM UTepaTypomM.

MpuHuun "[BOjHe Npupoge reonoWwKe clyyajHe NpoOMeH/bMBe" 6asnpa Ha TeMerby
Teopuje BepoBaTHohe 1 mMaTemaTuuke cTatucTmke (Yrawec, 1971; YukacHnoylcr 1973,
U Apyrun), npumerbeHe y reonornju (BeY18, 1977, n gpyru), Koja cagpxu yobuuajeHu
CTaTUCTUYKM NOCTyNakK, Tj. PYHKUNjy ryctuHe M(x), y3 gogatak HoBe yHKunje Mx(x), wWTto
je tbeHa cneyngpuyHocCT.

PUNKTUBHWN ENEMEHT

OCHOBHU MOjMOBM OBe MeTOfEe CTaTUCTUUKUX WCMUTUBAHa Yy FEOXEMUjU Cy jeau-

HuuHe BennunHe (OTaljey, 1980, 1987, 1995): jeauHn4Ha mMaca npobe ) je nabopato-
pujcka KonmMymHa maTepujana npobe y Kojoj ce oapehyje jefMHUYHA Maca UCAUTUBAHOT



xemnjckor enemeHTa (X), a Kao pesyntat gobuja ce jeguHMYHA KOHUEHTpaumja (X) man

cafpXaj XeMujckor efieMeHTa y npobu.
Mo Teopemu 1. KpucTan muHepana (Kopnyckyna) unu npo6a y cTaTUCTUYKOM

y30pKy (reonowkom Teny) npefcTasmba jefUHUYHY 3anpemuHy (V) Koja uma fsa obe-
ne>xkja: 1) jeaMHN4YHy mMacy maTepujana npobe "), n 2) jeAMHNYHY Macy ofpeheHor xe-
MUjcKOr enemeHTay npobu (X). JegnHMUYHA KOHUEHTpauuja cjeguibyje oa gBa obenexkja
mepewa (x=X/u) n npegcTasma Feonowky (Feoxemunjcky) nHhopMaunjy; a TO je MHTEH-
31BHA Benn4yuHa eoxemujckor nosba.

Kao nocneguua teopeme 1, y cTaTUCTMUKOM Y30pPKY NOCTOje fBe reofiowWwKe nony-
nayunje, n TO:

1) l'eonowka nonynayuja jeAMHUYHUX Maca npobda (4).

2) Feonowka nonynaymja jeAMHNYHNUX Maca MCMUMTUBAHOT XeMujckor enemeHTa (X) y
npob6ama.

JegnHnyHa maca npobe je kKoHcTaHTa (4 = 1), jep Ce y XeMMjCKOj aHann3n yBeK y3u-
Ma jefHaKa KonuuuHa (maca) matepujana npobe.

JegMHMYHA Maca UCNUTMBAHOT XeMujckor enemeHTa (X) y npo6ama je NpoMeH/bUBa

BENIMYMHA, TO je "reonolwka cnyyajHa npomeHmbuBa'.
JegMHMYHA KOHLEeHTpawumja UCNUTBAHOT XeMUJjCKOT efieMeHTa y npobama

x = XAj = X/1= X (1)

nocTaje 6poOjHO jefHaKa jeAUHNYHOj MacK (cagpiKajy) Tora enemMeHTa.

Mo Teopemu 2: JeAnHUYHe Mace mMaTepujana npobe (<) u jeAHUYHe Mace UCNUTUBA-
wor Xemmjckolr enemeHTa (X) y npobu cy dyHKumnje KOHUeHTpaymje (x), u TO cy yHKUKje
F'ycTuHe pacnogene ,j(x) 1 M x> koJe & npeu n3Bog (yHkumja pacnogene P(x) u P”x)
eonoLKe cnyyajHe MPOMeH/bUBE.

Kao mocneguua noctojawa f[Be reonolke nonynaunje y cTaTUCTUUKOM Y30PKY Kao
cKkyny npoba, nocTtoje ABe (yHKUMje TYCTUHe pacnofjene reosowke ciy4vajHe NPOMEH-
/bUBE:

rix) = @)
x(x) = X/2X (3)

Kao nocneguua Teopeme 2, KOHUEHTpaLMja n3yyaBaHor XeMnjcKor enemeHTta (X) je
He3aBMCHa reosioWka NPOMEH/bMBA, NO KOjoj ce pacnopefyjy jeAMHM4YHe mace no obe-

nexjuma mepewa » 1 X) Kao 3aBUCHE Te0/10LKe NPOMEH/bUBE.
Xuctorpam je HajnpernegHuja opma rpaMyKor npukasa ctaTucTuyke pacnogene

reonowkunx nonynauunja (Otaljey, 1980,1987,1995), no o6enexjuma mepewa (4 n X).

Y npakcu ce Hajuewhe npukasyje camo pacrnogena reofowke nonynayuje no obe-
nexjy mepetwa (4) Ha xuctorpamy, no gopmynu (2).

Mo oBOj, HOBOj MeTOAMN NpuMKasyje ce pacnogena Ase reonowke nonynauunje (4 n X)
1 3aTo je To "ABOjHU xmucTorpam", no gopmynama (2) u (3).

Ha ABOjHOM xucTtorpamy yHkKuUmMja ryctuHe pacnogene "“x(x) nonynaumje X npuka-
3aHa je y hopmm cTybuha yHyTap cTtyboBa pyHKynje ryctuHe 1(x) nonynayuje 4. To je
camo rpamyko pewewe, a GyHKUMja rycTUHe pacnogene nonynaymje X 3aysmma uctu
MHTepBas Ha ancuUCHOj OCKU Kao M PyHKUKMja rycTMHe nonynaunje



Hajuewhn je cnyyaj ga ce y CTaTUCTUUYKOM Y30PKY, Kao Pernpes3eHTy reofowkKor
Tena, UCAUTYjy caApXXaju BULIE XeMWUjCKuX enemeHaTa (X, ¥, 2, uta.) y BMAY HbUXOBUX
KOHUeHTpaumnja (X, y, 2, ut4.). Taga oBa cTaTucTMYKa UCNUTMBaAka NOCTajy BULLIEKOM-
MOHEHTHa, rfe je KOMMNOHEeHTa 0apeNeHN XeMUjCKN eNneMeHT (UMK jefutberbe).

[To Teopemu 11: 36up (C=X+Y), npoussog (P = X * V) uan konndHmk (V = XIV)
JEAVMHNYHMX Maca XEeMMWjCKUX efemMeHaTa y Npobyu MMeHYyjeMO TEepMUHOM "(PUKTMBHU
eneMeHT", Koju ce (hopmanHo (MaTemMaTW4YKn) He pasnukyje 04 peanHOr Xemujckor
eNeMeHTa; a ca TUM cy fJeduHucaHM CBM NapameTpu pacnogene nonynauuje “"duk-
TWBHOI enemMeHTa"

PUKTUBHW ENEMEHT 3BUPA

Ha ocHoBy Teopeme 11, 36Mp jefMHUYHMX Maca BULWIE XEMWUJCKUX efleMeHarta
npefcTaB/ba jeAMHUYHY Macy QUKTUBHOT efeMeHTa 36upa:

C=X+Y + 2+ e, 4)

a ca TUM je W jeAMHWYHA KOHLEeHTpauuja 36up jeAMHMYHWX KOHLUeHTpauuja TUX ene-
MeHaTa:

C=X+Y+2+ i 5)

McTo npaBuno BaXn W 3a cpefky BPeaHOCT (cpedtbn cagpxkaj) QUKTUBHOT ene-
MeHTa 36umpa.
dyHKUMje rycTuHe pacnogene GUKTUBHOT efieMeHTa 36upa cy gopmyne (2) n (3):

= UEY
@(c)= CIXC

Mpahnuka npepcTaBa (yHKUMja rycTUHa pacnojene jefHOr TPOKOMMOHEHTHOT
(hMKTUBHOT enemeHTa 36mpa (C) npukasaHa je Ha cn. 1 (nog a). OgHocK Tpu nonynayuje
peanHnX XemMujckmx enemeHata (X, ¥ u 2) cy paBHONpaBHU W YKyMNaH UHTEH3UTET CBake
of, oBUX hyHKuMja ryctuHe Ix(c), fy(c) n r2(c) nsnocmn 100%, carnacHo opmynn (3).

MehyTum, noctoju peanHa noTpeba 3a casHaweM pacrnogene peasHUX XeMUjCKUX
eneMeHata Kao KOMMOHEHTW (UMKTUBHOT efieMeHTa 36upa, a 3a TO je MOTpebHO npo-
MEHUTN NOMeHyTe hopmMyne, Koje U3BoAMMO U3 gopmyrne (3):

x(c)c= X / EC (6)
ly(e)c= Y /| EC (7)
Ac)c=27/2C (8)

VHTeH3NTeTU ¢yHKUMja TYCTUHe pacnojene peasHUX XeMUjCKUX enemeHarta, no
thopmynama (6), (7) n (8) y cBakoj Knacu ABOjHOr Xucrtorpama, y 36upy cy jegHaku WH-
TEH3UTETY (hyHKUMje rycTuHe Ic(c) PUKTUBHOT enemMeHTa bUXOBOT 36upa

W = x(e)c + Iy(c)c + r2(c)c 9

a TO je ynpaBo 36Mp jeAUHUYHMX Maca CBUX peasHUX XEMMjCKUX efieMeHaTa KOju 4YnHe
(UKTUBHMN eneMeHT 36upa. TO BaXMW U 3a YKynHy macy QUKTUBHOI eneMeHTa 36upa y



CTAaTUCTMYKOM Y30pKYy (100%), KOja cagpXu YKYNHe mace peasHUX XEeMWUjCKUX eneme-
HaTa; Koje Ce WCKa3syjy y MpoLeHTMMa wKuXoBor yyewha y Macu (OUKTUBHOT efleMeHTa
HNXOBOT 36Mpa.

Y paHuje ob6jaB/beHom pagy (OTaljey, 1993) noTkpana ce rpewka y gopmynu (10),
Koja je ycTBapu Hawa gopmyna (9), a Koja Tpeba fa nma oBy hopmy:

*x(X) = P(x)c + DE(x)c
a Koja ce ofHocKu Ha nako (Xr1) u Tewko (X,) pacTBOPHW ypaH, Ynju 36Mp YMHM yKynaH

ypaH (X), Taga npeAcTaB/beH Kao (PUKTUBHMN eNeMeHT 36mpa.

Ha cn. 1 npukasaHa je cTatucTuyka pacnogena (PUKTUBHOTr efneMeHTa 36upa
(C=X+Y+2), Koju cagpxu peanHe enemeHte: 6akap (X), uuHk (¥Y) n onoso (2) y
BY/NIKAHWTMMa pafaHCcKor (feLKor) MacmBa.

CtaHgapgHa (hopma 0BOr ABOjHOr xucTtorpama (cn. 1, nog a) npukasyje cTatmcTuy-
Ky pacnofeny peanHux efemMeHaTa 6akpa, LMHKa M 0/10Ba Kao HE3aBUCHUX (YHKUUja
rycTuHa pacnogena, carnacHo qopmynu (3), unmju nHTeH3nTeTn Takohe m3Hoce 100%
penatMBHMX PPeKBEHLM]a.

CneumndunyHa popma 0BOr ABOjHOr xuctorpama (cn. 1, nog i) npukasyje pacnogeny
peanHux enemeHaTa 6akpa, UMHKA M 0f10Ba Kao 3aBUCHUX (hYHKLUMja FycTMHa, No hopmMy-
nama (6), (7) n (8). 36Mp MHTEH3UTETa CBa TPW peanHa efleMeHTa paBaH je MHTEH3UTETY
(DMKTUBHOT efleMeHTa HMUXOBOT 36Mpa y CBakoj Kfiacu ABOjHOr xucTorpama. Ha gecHoj
CTpaHu of ancyncHe oce NpmMkKasaHo je yKynHo yyewhe 6akpa (27,71%), umHka (54,88%)
nonosa (17,41%) y 100% mace PUKTUBHOT eNeMEHTA HUXOBOT 36Mpa.

Beoma je WMPOKO Mo/be NpuMeHe (DUKTUBHOT efleMeHTa 36upa y reoxXeMmjcKum
n3yyaBatbMMa, a OBa (popma CTAaTUCTUYKOr MpMUKasa kUXOBE pacnofene, Ha ABOjHUM
XuctorpamMmmuma, omoryhasa notnyH yBug y yyelwhe cBakor peasHOr XeMUjCKOr efieMeHTa
(nnn jeanmwerwa) y GUKTUBHOM eNEMEHTY HUXO0BOT 36upa.



