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ABSTRACT

As a result oktudies have explored the structure, topography and manglic parameters of the rectum
of goats zaanenskaya breed during the first 18 months of postnatal ontogenesis. Set specific features of the anatomy
of the rectum of the goats, agaated changeis its morphometric parameters, as well as identifying the most
significant periods of change.
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ABSTRACT
In a modern economic situation a burning issue is the strong importozavisimost. This difficult economi
situation demands immediate and quick response. In the perspective way of search of solution of the problems,
appeared before the Russian producers, there can be an import substitution. In the real conditions innovative pro-
cesses need development of draatl medium business, investment into basic researches and providing conditions
in pharmacy. Therefore authors have offered the following innovative idea which has found reflection in the de-
veloped innovative project: removal on the pharmaceutical mafketw products the original phytocomposi-
tions possessing effective action for treatment and prevention of diseases of hair and head skin on the basis of
technology of designing of a liposomalny form of delivery of active agents. This idea is of ariatgilest and
became a basis of innovative design in small pharmaceutical business.
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Keywords: pharmacy, economy, phytocompositions, seborrhea
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ABSTRACT

The article discusses paradoxes in the theory of interference, reflection and refraction with respect to the
boundary of the separation medium and the gravitational field. It is possible to create a new approach to the de-
scription of the inteaction of electromagnetic waves at the boundary of environments and in a gravitational field,
without using the conventional surface currents and charges. The role of constants the speed of light, electric and
magnetic permeability in Maxwell's equationslaheir physical meaning. The lack of understanding of the role
of these constants were not given the opportunity to understand the cause of the interaction at the interface. The
proposed method of addressing these errors and paradoxes that helpediyaersguation independent of the
existence of electromagnetic functions of space and time. This article provides the opportunity to understand the
nature of this interaction.
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ABSTRACT

We present in this paper some resalb®ut Frege proof complexities. At first we introduce the notion of
specifictautologies and show that Frege systems must hgyolynomial sizep(Nn) proof for every tautology of

sizen iff the proofs of all specific tautologies of simare polynomially bounded. Then we show, ilébalanced

tautologies in disjunctive normal form of sinelso have Frege proofs with polynomially bounded sizes. Lastly

we give some notes about relations between the proof complexities of tautolpgresB\and proof complexities

of the tautologies in a formAB,,, wherez is” fi € 168
sdzt yjor j lsifdetced®: Mdzsy desMmis d, sjstedw Mzsy dsMmisj 2 sy L

or otsHtse, MdMlsj g Atedicj, BOZOMMdJiese Odzdz" | W tstcd3kz dzr .
Keywords: complexity theory, propositional proof theory, proof complexity, Frege systems, balanced for-

mulas.

1. Introduction In this paper we present some resalisut Frege

One of the most fundamental problems of th@roof complexities. At first we introduce the notion of
proof complexity theory is to find an efficient proof specifictautologies and show that Frege systems will
system for classical propositional calculus. There is lae super iff the proofs @l specific tautologies of size
wide spread understanding that polynomial time comm are polynomially bounded. Then we show, thHt
putability is the correct mathematicabdel of feasible balanced tautologies in disjunctive normal form of size
computation. According to the opinion, a truly "effec-n also have proofs with polynomially bounded sizes.
tive" system must have a polynomial sipgn) proof Lastly we give some results about relations between the
for every tautology of sizen. In [1] Cook and Reck- Proof canplexities of tautologies Aand B and proof

how named such a systerauwper systenThey showed cqnjple{(it!eis of the tautologies in a formy/8,, where
that NP =coNP iff there exists a super system. LatelyZ Is"h & '0.8 L
it is proved in [2] that NP=PSPACE by showing that 2. Pr_ehmmarles .
arbitrary tautologies of Johansson's minimal proposi- We VY'” use '.[he current con_cgpts of the unit BQOI_
tional | ogi ¢ ad mbize dagikemad?'l q.ube )oa\ll' rﬁl,?arﬂriogjp§|tlonal_f0rmula, a dis-
natural deductions in Prawitzsystem for minimal Junctive normalform (DNF), a classical tautology,
propositional logic. Ascorollary from this result fol- Frege proof systems for classical propositional logic,

lows that NP ==oNP = PSPACE. hence it must be somé)rOOf and proof complexity [1]. Let us recall some of

propositional proof system, which is super system. It i@em.

well known that many systems are not super. This ques-_ A Frége system uses a denumerable set of prop-
tion about Frege syat, the most natural calculi for ositional variables, a finite, complete set of proposi-

propositional logic, is still open tional connectives; has a finite set of inference rules
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AR2 Ay
B

For every formulaF |, for every/ | Sf(F) and

defined by digure of the form (the rules

for every variable P by F/.p is denoted the result of
of inference with zero hypotheses are the mr&io

schemes)i must be sound and complete, i.e. for eac

F by the variableP. If / T Sf(F), then F, is
% every truthvalue as- = d P11 ") /

signment, satisfyingAA,2 A, also satisfiesB, We denote byar(F) the set of variables if-

andi must prove every tautology. .

The particular cbice of a language for presented Definition 2.2.1. Let P be some variable that
propositional formulas is immaterial in this considera-p] Var(F) and j | Sf(F) for some tautology
tion. However, because of some technical reasons C ) .
assume that the language contains the propositiorv;ﬁ . We say thay is anessential subformulan F
variablesy “Q p and (onf "Q pMQ p, logi- i FP is nontautology.
cal connectives h h o and parentheségg. Note that )
some parentheses can be omitted in generally accepted We denote byESSH(F) the set of essential sub-
cases. Note that our convention for serial disjunctiogyrmulas in tautology .

0~ 0" 8 0 (conunctiono =0 " 87 0) s If F is minimal tautology, i.e.F is not a sub-

associated from left to right. -
. ) stitution of a  shorter tautology, then
By |+ | we denote the size of a formuladefined Essf(F) = Sf(F).

as the number of all logical signs entries in it. It is ob- ' .
vious that the full size of a formula, which is understood  In [4] the following statement is proved.
to be the number of all symbols is bounded by some Proposition 1.Let F be a minimal tautology and

linear function in ¢ |. J 1 Essf(F), then in every -proof of F subfor-

2.1. Proofcomplexity measures L . .
In the theory of proof complexity four main char-Mula/ mustbe essential either at leassimme axiom,

acteristics of the proof aré: complexity (length), de- used in proof or in formulae & (A0 ( &Am) €9
fined as the number of proof stepgsomplexity (size), _ _ A22 An
defined as sum of sizes for all formulagproof(size), B for some used in proof inference f% :
s-complexity (spae), informal defined as maximum of

minimal sum of sizes for formulas on blackboard ~ Note (1)that for every Frege system the number

needed to verify all steps in the proof (formal defini-Of mentioned essential subformulas is bounded with

tions are for example in [3]) ana complexity (width), SOMe constant. , _
defined as the maximum of sizes of proof formulas. Definition 2.2.2Let P andr} be some variables

Let 0 be aproof system and be a tautology. We thatf ® @@ © andrj ® w @i for some tautology
denoteby & f R the minimal possible value of 0, and are subformulas gk such that neither nor
t-complexity (-complexity, -complexity,w-complex- | &ré subformula of each othéNe say that and
ity) for all n-proofs of tautologyi. [ areanessential pair of subformulas 0 iff 0 | is

By analogy we can define the mentioned prooforHtautology. N .
complexitycharacteristics for the proof of any formula By analogy to statement of Proposition 1. it is not

A from premises and denote them respectively bydifficult to prove the following statement.
oy Gy yhH | . Proposition 2.Let 6 be a minimal tautology and

Let M be some set of tautologies. pair i belong to the set afssential pairs gf subfor-
Definition 2.1.1.We callthe n-proofs of tautolo- mulasin 6, then in everyi -proof of & pairs i must
gies from a set M-polynomially (- polynomially, s- be essential eithe,r at Iegst in,some axiom, used in proof
polynomially, w- polynomially) bounded if there is a Or in formulae Ad (A0 ( & Am) € § B for some
polynomial p() suchthat © Hi() @O pi(),i O AA2 A,
p( G ),0 O qi()) foralldfrom M. B
Definition 2.1.2.We callthe n-proofs of tautolo- Definition 2.2.3 The set ofssential pairs of sub-
gies from a set M-linearly (- linearly, s- linearly,w-  formulasin a tautologyb is calledcanonicif every sub-
linearly) bounded if there is a linear functiéf) such formula of 6 has entry into no more than one pair of
that © Of( G ) @Of( G ), i Of( G ), v O thisset
f( G ) for all G from M. Note (2) that fo_r every Frege system the number
of pairs in thecanonicsetof essential pairs of subfor-
mulasboth for every axiom and for formulaad (A0
o ©Am €9 B of every proof inference rule

Flhe replacement of the subformulﬁs everywhere in

rule of inference

used in proof inference rul

2.2. Essential subformulas of tautologies

For proving the main results we use also the noti
of essential subformulaitroduced in [4]. A,

Let F be some formula an&f(F) be the set of B

all nonelementary subformulas of formulkr . by Note (1) the number of essential subformulas both
for every axiom andfor formulae A0 (A20

is bounded with some constant. Really
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( &An) €% B of every proof inference rule characteristics (Lemma 3.1.), ii)$6 s s6 § then we
AA2 A, . _ can at first derive 6 from the premise 0 and by de-
———— isbounded with some constant and theyjuctiontheorem derive 6 6 6 also with no more
] ) ] . than linear increase of complexities characteristics
can be only in one pair frormanonicsetof essential (Lemma 3.1.) and use the proof of formulad &
pairs of subformulas . 6 0 606 6 derived. Soin the case b) proof 6f
Some of definitions can be given further. reduces to prood from the premisé or to proof &
3. Main r(_asults. . . . from the premise 0.
.Here we give the main results, mentioned in Intro- Later we must analyze as above the formuas
duction. - andé in the case a) and the formudaor the formula
%e}fi-l;lri]t?orno'g gf i%@c'gfofgégggsal formulad is 0 in the case b). the that in the last case we must
TR . « o, . already take into consideration the truth values of prem-
Cfl”?d“SpPCIfLCIf“ it |sT|n thevfollowmg. form:o N0  ises also.
0”078 0 Q phwherepis aliteral (vari- We do all mentioned steps until we rhobtain a
able or negation of variable), neither™ 0 = 8~ o5t of some literal) from the premised i 8 b h
0 noreveryo (1 "Q Qare tautologyor contradic-  gyery of each is either some subformula or negation of
tion and® s 2R some subformula of formulaln the other words we

Theorem 1.Let M be the set of allspecific must derive the formulad = 6~ 8”6 01,
tautologies. Ifi -proofsof formulas from the set M are which we can do using the proof specific formula

t-polynomially (- polynomially, s- polynomially, w- no 6~ 06~ 8" 0.
polynomially) bounded, theni -proofs of all So the proof of tautology A reduces to proofs of
tautologies aré¢-polynomially (- polynomially,s- pol-  no more tharg6 snumbers specific tautologies. Every
ynomially, w- polynomially) bounded. step of reducing gives to the size (the others complexi-
For proving this theorem we at first give two auxdies characteristics) of proof no more than linear in-
iliary statements. crease with some constanand number of steps is no
Lemma 3.1.1f for a i -proof of any formulaB more tharog.s0 § hence general increasing is no
from premises,0 0py Gry Wy Ay €, morethand ¢ ¢ which is no more thad $. Note
thenoy ¢ Gy M-ys liys o &for some that every step of reducing can be also do inversely with
constant. ) ) the same property.
Proof of this statement follows obviously from the 3.2 Proof complexities of balanced DNF
proof of deduction theorem. Here we investigate the proof complexities char-
Lemma 3.2.Thei -proofsof formulas from the acteristics for some set tdutologies, given in DNF
following set (DNF-tautologies).
1) 66 606 Definition 3.2.1. A propositional formula called
2) 66k 6066 balancedif every variable has only two occurrences in
3) 66(6006) it: one positive and one with negative.
4) 66 666 6 It is shown in[5] that problem on polynomially
5) 66 6 k 666 bounded sizes of pofs for all tautologies reduced
6) 66 k 67 0 problem on polynomially bounded sizes of proofs for
7) 676 k 67 8 all balanced tautologies.
8) 6608 ko6~ & Definition 3.2.2. DNF-tautology is correct if
are t-lineaty (I- lineady, s lineaty, w- lineaty) ~DNF, obtained from it by removing of any conjunct, is
boundedor every formula® andC. no tautology already. _ .
Proof of this statement is obvious. Lemma 3.2.The number of conjuncts in balanced
Proof of Theorem 1 Given tautologyA can be in  correct DNFtautology withn variables is+1. _
one of the following forma) &6~ 6, 0b)8 66 Proof is given by induction on number n of varia-

8,c)6 6~ &Hhd) d .Use the tautologies 2),6),7),8) E)Ies ‘irl a k?alanced DNtautologyA. By_nzl we have

of Lemma 2. the formula can be presented inthe form©® N~ N. Suppose that statement is valid for num-

a) or b), hence we can observe only these cases. ber of variables n. If the number of vanables_rskl, _
In the case a) the formul@sandé must be tau- then correct DNF must have at least one conjunct with

tology, hence we can derive every of them and then ugkleast two literal§) 1 . After assigning 1 to var-

aproofoffornula6 6 6 6 6~ 6 derive the formula iabler| everywhere in given DNF, both the number of

0. So in the case a) proof dfreduces to proofs of tWo variables and the number of conjuncts decrease with

smaller tautologies. N one, hence the number of conjuncts in primary DNF
Let we have the case b). If the formdlés tautol- myst ben+2.
ogy, then we can derivthe formulad, then use a proof Corollary. Every balanced correct DNF

of 66 60 6 we can derivéd8If the formulad is  tautology has at least one conjunct, consisting from one
contradiction, then we can derive the formul@, then |[iteral.

use a proof of 6 6(6 6 8) we can derivé8In the Theorem 2. Thei -proofs of all balanced correct
other cases i) §6 s $0 § then we can at first derive DNF-tautologies arg-polynomially (- polynomially,

6 from the premisé and by deductiotheorem derive s- polynomially, w- polynomially) bounded.

0 with no more than linear increase of complexities
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Proof. Let the variables of givebalanced correct
DNF-tautology 0 VL0780 are
n.n, én,. To derived we take 0 as premise and

proof a contradiction. We  have 0
‘0Z0Z8Z7Z0 , whereO 0 in a formO
NoR "8 ( v TpNe Q¢ p).On

the base oD we construct the formul® by adding
instead of every variablg from ) ,fj , én,, which
has no occurrence @, the formulary = 1) on the}
th place with disjunction. It is obvious tHat ‘O and
this equivalence can derive with polynomially bounde

characteristics of proof complexities. By these notatio

we have that formula 0 is equivalent to formula =

~ 0. Now we introduce the new propositional var
ablesn (p Q ifp Q &), wheren is truehf
variabler) has occurrence i® andr) is false for the
opposite case, and construct on the bade tfe new
disjunctionsO” by replacement both primary literals
and formulas) = 1 by the corresponding vabites

n .

Now we take with consideration that the well

known formulas of Pigeon Hole Principie "O0

T n o - n ~ f have polyno-
mially bounded size of -proofs[1]. Use this fact we
can derive the formulas =~ 076
o7 n - n and then bynodus ponens
derive the formulas &~ - ~ n-n
Denote by H the formulas™ - ™ n -

i . It is not difficult to derive formulas ¥ C,

with polynomially bounded size. If for ever@@Qwe

denote byf ] either the primary literal or formufga ™
f from formulaO, then it is obvious, that

a) every formula [H ]
=" .7 n = N is tautology,
) b) theformulas[Hn], [Hn
o 77 N1 T R )and

[0 "00 n o n "
f have polynomially boundesize ofi -proofs[1]

, hence we can derive contradiction.
3.3Some properties of i -proofs for the
formulas in a form AzB.

Here we investigate the complexity characteristics

of i -proofs for formulas in the formd 6 26 ,
whereé andé are tautologies ardis™ h £ 108
Theorem 3.

la) There are tautologie® and 6 such
thatd & gé&hx =& =g ¢ , butford
6766 gp anda =g ¢,

b) There are tautologiesd and ¢ such
thatd o gé&hx =& =g ¢ and ford
670606 g¢& andd =g ¢ also.

2. For every tautologie8 andd if 6 6 ~

6,thend> =g i A@ >
G ).

and & =g(max(

3.a) For every tautologigs andd if6 6 6
0 ,theno =# & anda =#(a )).

b) There are tautologie® and® such that for

6 6 0606 06 =mo6 andd =m& )).
Proof. The main role for proof of some points of
this theorem plays the tautologiesO )

8 nzn , the number of essential
subformulas of which is.

For proving the point 1.a) we use the properties of
&ssential subformulas for tautologiés O 1) zn,

nzO f andd0 & ~ O hlast of which can
e derive fromthe formuld® nz nz nz0 n)
with constant steps and linear sizes.

For proving the point 1.b) we use the properties
for the canonic set adssential pair of subformulas for
the tautologies 6 nM O 1 z 0O AR hhe
canonic set of essential pair of subformulas for which

are the pairs 8 8
everyOn plghs fre .

Proof of the point 2. is obvious. Really, the
formula 6 6 ~ 0 can be derived by using the
derivations of tautologie® R and Bo(Cd(B C).
Every of the formula$y andd can be derived by
using the derivations of tautologiés~ ¢ ,B~ CoB
andB~ CoC.

Proof of the point 3.a) is obvious.

For proving the point 3.b) we use the properties of
essential subformulas for tautologie§ 1M

0O 6 0 n &Really, every essential
subformula of tautologie® 1 must be esential for
tautologiesd R also.
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Hsodd. [ jltsHdCO BMdss OO &0 dmfsd: Lse Odedd HJOG tcOd3d3"
sd3 OL dzd ydzr = Mo ws2Mmlse MmMdztsj o .
ABSTRACT
Developed engineering method for calculating the stone beams, reinforced concrete side plates. The beams
consist of two veital layers with different characteristics. The technique is based on the Rsandfl diagram,
as well as the hypothesis of plane sections. It takes into account the different properties of the layers.
sdz¢yj e j BfPAAS HO: § dzOMls d dzO,j vejddfdRls § LHAf Ofcdaivifdgich, fyfls j Oy d W
Keywords: beam plate, the hypothesis of plane sections, chart, iteration.
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ANDREEV'S DEMON: A FUNCTIONAL ANALOGUE OF THE
MAXWELL'S DEMON

AndreevU.P.
Independent researcher.
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ABSTRACT

In 1867, English physicist D.K.Maxwell devised a thought experiment using mythical demons to demonstrate
an apparent paradox of the second law of thermodynamics. In 1929, L.Scilard offeredgnal@ngde engine
version that could supposedly break the sedawdIn "The Feynman Lectures on Physics", R.P.Feynman offered
a ratchetandpawl engine version that could also hypothetically break the second law. However, all of these ver-
sions were not real, created devices. This article discusses a-dévickeevs Demon". This device is a complete
analogue of the Maxwell's Demons; that is, this device allows separate molecules to pass through a wall from one
side without allowing them to pass through from the other side. The design of this device is so sinipie tha
now easy to construct. As a result, we will have a genuine opportunity to confirm or disprove the second law of
thermodynamics.

sdzs yjor j Hfjdgsal©O g dzgHtcj j 9 O, Hj Bsdze [ OC Mo j dzdzO, obtstetsj dzOn
sjdzz obbiets tsHO.

Keywords: Andreev's Demon, Maxwell's Demon, the second law of thermodynamics, perpetual motion ma-
chine of the second kind.
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taso Cd, dzj ML OctsltsaCd, HBB)y dsets Mlstesdlsj dz
ydodz dzOvy Bz B3sy ils BrIs! HBMlskzfdd dL L
dzj deds ) twlkzydse d3 StckzH 5d) .
I MlsOl! j t0OMnd30isds ddsrO Isdnfvr |9 tfipisnidusyodzd v dzd MtsH dzs & P Miste ¢
d3j dzj dzdw Ctsdzj de" » cOCIststetse f) HEY sdzdad s dz¥ dz" fdie jdzOfigly Gnedz’ 3
dzv jIs Mtsets? tethdztso Odedj Hdzw Ctsdzd3j eyd MEsEets Y BHABHO § tSB
desdz@ = 20 dMmftsd LsoOdzdd HOdedes?2 Isjrdesczsedd [ 4] .
lteddzwIsdy 1 Isdmr dBilstsHtss SCOYjls BdzOetsftedwisdetsy otsLHj 2T
cOLodldw HBttsy dsets MistetsdIlsj dz' Mlse © §ted ddzlsj demd o desdy dzj Mt
ABSTRACT
From the point of view of forest managent in forest management activities, it is desirable to improve the
performance and reduce the workload on staff. The objectives are achieved through the use of the tractor for
transportation, logging, road construction and intensive forest managememvétpospecial equipment is often
not available because of the relatively high capital cost (as compared to manual labor of the worker). The article
deals with the positive experience of the content of forest roads on the basis of the wheel of thentfattier
additional process equipment, which is a study for a commercial approach to the provision of a number of services
available, based on the use of this technology.
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The adoption of these techniques will have a positive impact on efforts to achitaiaahle development
of road construction under intensive forest management.

szt yjor j ufpas @ satsL WIMIse j dzdzOW Isjrded & O, Ctsdzj mder 2 bcOS
ttzHBo Odzd j, dzj MsaBBLW2Milse j dzdzOv HBESE O, Mistisiisy HazMmists &0
dzd § .

Keywords: Agricultural equipment, wheeled tractors, attachments technological equipment, forestry road
construction and reconstruction of roads, intensive forest management.
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