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faster than the original data source and contéi@sriost recently accessed items. Caches can éxbtlevels
in architecture, but are often found at the levednest to the front end, where they are implemetaagturn
data quickly without taxing downstream levels.

At a basic level, a proxy server is an intermedméee of hardware/software that receives requests
clients and relays them to the backend origin servEypically, proxies are used to filter requekisg, requests.
Proxies are also immensely helpful when coordigataguests from multiple servers, providing oppuittes to
optimize request traffic from a system-wide persipec One way to use a proxy to speed up data adee®
collapse the same (or similar) requests togetherane request, and then return the single resuhé request-
ing clients.

Using an index to access your data quickly is d-lwebwn strategy for optimizing data access perform
ance; probably the most well-known when it comesidtabases. An index makes the trade-offs of isecka
storage overhead and slower writes for the benéfaster reads.

Load balancers are a principal part of any archite¢ as their role is to distribute load acrossegof
nodes responsible for servicing requests. Theinmarpose is to handle a lot of simultaneous comomes and
route those connections to one of the request natlesing the system to scale to service more estgiby just
adding nodes. In a distributed system, load balarme often found at the very front of the systsath that all
incoming requests are routed accordingly. Loadrnzaes also provide the critical function of beirieato test
the health of a node, such that if a node is urresipe or over-loaded, it can be removed from & pandling
requests, taking advantage of the redundancy f#rdift nodes in your system [5].

The development of effective systems with fast aste large amounts of data is a very interestpect
and there are many different approaches that gweight to form the architecture of systems inghdy stages
of development. When designing a distributed wefetasystems there are always a number of diffesylthe
solution of which will have to sacrifice some piipples to make full use of others. Some useful waydevelop
a scalable system are: the separation of funciiyrtal services, the use of redundancy to addraidsrés, the
use of data partitioning. With the growth of apptions often use to simplify the systems appro#uh,main
ones are proxy, indexes, caches and load balancers.
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SINGULAR DECOMPOSITION OF MATRIXES IN TASKS

OLGA AGAFONOVA STEPAN EKHILEVSKIY, NINA GURYEVA
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For any real or complex (mn) — matrix A with rank r of the matrixA A and AA , where A’ is ob-
tained from the matrixd by transposition and replacement of componentthercomplex conjugate is, are sym-
metric or Hermit with rank r and dimension accorglito n and m. Note that they are non-negative. &foee
characteristic numbers of such matrixes are thé nem-negative numbers.

We designate characteristic numbers of a matixA throughpf,pzz,...,p,f, considering that
ol 2 plz..2 p2(p #0 wheni=l, 2,..., 1.

It is known that the operator with a symmetric ariit matrix A’ A has orthonormal system of eigen-
vectors €, €,,..., § respectively omf,pzz,...,pnz, then there is such vectors tIﬂéIAq = ,oi2 e, i=12,...,n,

where
( )_l,Wheni=j,
49 0, wheni # j
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This system of vectors is transferred by the openatth a matrix4 to some orthogonal system of vec-
torsAg, As,..., Ag, anqu| = p . Therefore vectoAg different from null-vector if and only if wheg # O,

that is wheri=1, 2,..., r.Null-vector Ag is an eigenvector of the matrikA on their own valuqoiz. Therefore

null-eigenvalues of matrixeé A and AA are the same with regard to their multiplicitiesl aheir number is
equal to r. Multiplicity of null-eigenvalue of thesnatrices are , respectivetyr andm-r. General count eigen-

values of the matrice# A and AA is s = min(m, n).

Arithmetic values g, 0,,...,0, square roots of the total characteristic numbérmatrices A A and

AA are called singular or main numbers of the matrix
Take for a basis in the spac€, orthonormal system of vectos, e,,..., § eigenvectors of the matrix

A A and construct orthonormal system of vectors

(oha_he o Ae_ Ae
1 v ir

|Ae| n

As| A,
We supplement the system of vectors any vecfpys..., f,, to an orthonormal basis in the spage By
construction, the vector$,,..., f satisfy relations

o f, wheni <r
Ag ={"'" 1
q { 0, wheni >r . @)

Multiplying this equality on the left byA', considering thatA’ Ag = ,oi2 [k, we obtain the relations

* 4 y h S
At ={p'q whents=t 2)
0, wheni >r

Orthonormal bases,, e,,...,  and f,, f,,..., f_ of spacesX andY,, which are related to (1) and (2),
are called singular bases. These vectgrsare called right singular vectors of the matfixand the vectors
f, are called left singular vectors.

The operator, which has in the original basis @icgig X,, and Y., (mxn)-matrix4, has next matrix in
singular bases:

p 0 ... 0 O
0O p, .. 0 0
Sl e ®3)
0 0 ... po O
0O 0 .. 0 O

By formula, which establishes a connection betw&enmatrixes of the same operator in different base
we have

A= Q[P (4)
where P = (el, €,..., q) — orthogonal or unitary matrix with order whose columns are the coordinate col-
umns of the vectorg,, &,,..., § in the original basis of spac¥,,, Q= ( £, ... fm) — orthogonal or unitary
matrix with ordem, whose columns are the coordinate columns of éutovs f;, f,,..., f in the original basis

of the spaceY,,,.

Expansion (4) is called the singular decompositibthe matrix4. Note that any (mn)-matrix has many
different singular decompositions, which followifinca certain arbitrariness in the in the structure systems of

vectorse, ..., § andf, f,,..., f_.
Consider the following problem.
For a matrix4 construct singular decomposition:

163



MATERIALS OF VIII JUNIOR RESEARCHERS’ CONFERENCE 2016
ITC, Electronics, Programming

>

It
o o r
o r o
==
e

Decision:

We first note that the matrix has dimensiorm* 3x4. We construct a symmetric matdxA, where A
is received by transposing the matdix

1 00 1 00 1 000172
1 001
. 010 « 010 0101
A = , A A= 0 1 0 1=
0 01 0 01 0 011
0 011
111 111 111 3

The characteristic polynomial of the resulting rmatris a polynomial of the
form| A A- 16 = A(1-4) (1-1)°
lts roots arel =4, 1,=A,=1,1,=0. From here follows owing to equality=p°,

thatp, =2, p, =1, p,=1,p0,= C

We construct a matrk considering thamin(m, n) = min(3,£9 =&
2 000
=0 1 0 0.
0010

To construct the matri with ordern = 4 should build orthonormal system eigenvecteise,, g, §

of matrix A A. For this we use the definition of eigenveo@c*)le: AX.
We have now the matrix

1-4 0 0 1

(A*A_AE)_ 0 1-1 0 1
| o 0 1-12 1 |
1 1 1 3-4

which allows to submit a matrix equati()A* A-AE)X =0 in the form of equality:

)
1-4 0 0 1 X
1

|
O O O O

1 1 1 3-1){x,
We receive homogeneous system of the equations
@A-A)x +x,=0,
@-A)x, +x, =0,
A-A)x3+x, =0,
X+ X%t X+ (3-4)%=0
When A = 4 the system has a fundamental system of solutishigh consists of one solution vector, for
T L. . X 1 T
example, from vectc(rl, 1 1,3) , normalizing which we have received= 2—\/?3(1 1, 1,1) .

When A =1 the system has a fundamental system of solutishigh consists of two vectors, for exam-

ple, from vectors(l,—l, 0, C)T and(l, 0,-1, ()T, orthogonalizing and normalizing this system oftees we have

receivede, :\/15(1,—1,0,()T, € :\/18(1, 1,—2,C)T.
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When A = 0 the system has a fundamental system of solutighigh consists of one solution vector, for
1 T
example, from vectc(rl, 1,1- ])T , normalizing which we have receivey] = E(1 1,1~ ]) .

From the columns coordinates of the vecterse,, g, g make a matrix

1 1 1 1
23 V2 e 2
1 1 1 1
_ _|23 V2 Je 2
P_(el’ %’ %’ %)_ 1 o ~ 1 1
2y/3 Je 2
3 0 0 1
2y/3 2
Next construct vectors
1
1001 1
_Ag  Ag 1 101 1
ff=—==—>=—-10 1 0 1|B—F| ., |=—F4]| 1},
|Ae| o 200112[31 ‘E’l
3
1
A A L 0o 1|-1 1 !
|A92| P2 o 0 1 2 0 2l o
1
A A 1 001 111 1 1
fgzﬁ:—%: 010 ET :T 1.
|Ae3| Ps3 00 1 6 _02 6 -1
These vectors constitute a basis in the spgce
From the columns coordinates of the vectéysf,, f; make a matrix
1 1 1
V3 V2 Ve
Q:(f f f): i 11
1 T20 13 B 2 Vs
1 2
7 0o -__
V3 V6
and present a singular decomposition of the matrix
1 1 1 3
11 1 23 2/3 a/3 23
L N N T I | RS R
A:QZP*:i——l—l 010 olf V2 2
BB Ve llg gt L2
1o, 2 b Vo Ve
J3 J6 1 1 11
2 2 2 2

Vectorse,, €, §, gand f, f,, f; constitute singular bases in the spaégs and Y,. The correctness
of the solution is checked by calculating the piidchf constructed matrices.
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If we take the other basis vectors, such —i(lll :)T —i(o 1-1 T
1 @ 2\/5) y =y = 1] ez 2 1= il 1]
1 T 1 1 T 1 1 !
T
=—(2,-1,-1,0 , e, =—(-1,-1-1, and f=—1(1,17 , f,=1{0,—,—1 .
& \/6( () 4 2( ]) 1 \/:’3( ]) 2 ( > \/ESJ
1
fy = % (2,—1,— ])T, the singular decomposition of the matfiis of the form:

1 1 1 3

0o 2 2/3 a/3 a/3 23
1

1
J3 1
2000 0 —— -— o0
A=@F=| = — -=|fo 1 0 off V2 2
V3 N2 Wellg o g of| 2 L1 L
NS} NN
V3 Ve e IESE N
2 2 2 2
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THE FRONT-END DESIGN OF CINEMA POSTER CONTROL SYSTEM
OF THE REPUBLIC OF BELARUS

VICTOR DEMENTIEV, MARIA DEKANOVA
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The subject of development is cinema poster cosysiem of the Republic of Belarus. The purpogieeof
work is creating a system for convenient managemiecinema poster of the Republic of Belarus. mdrticle
issues connected with a process of control systemt-énd design are considered.

The purpose of control system front-end developngetd provide convenience for administrator’s work
with data base records and excluding possible lirodata base work. Thus, a particular thoughulshbe
given to graphical user interface development.

Generally most control systems contain several vpedakts. As a rule most CMS are developed to nfeet t
common needs (articles adding, users moderating, &hat's why developers experience certain gkl while
different specific and unique modules adding te¢h€MS [4]. As a result the entire system becoma= fioulky.
Some opportunities of system aren’t used becaeyeatie not needed for current demands of the lusethey require
some certain amount of resources. Besides thedaftglemmon CMS is not up to date enough. Now Gotagids to
use the so called Material Design [3], which isilsimto minimalism. This style is used in the depghent of control
systems. This design language gets more and mprégpmowadays and looks neat and accurate. Theeneed in
colourful pictures which may confuse the user, lesme important information or even not perceivdlie entire
panel of administrator of the system should beéémginted in a unified easy on the eye style. Itlshalso be noticed
that a lot of systems do not provide users withvearent work. For major business process taskaggeaiser has to
carry out different not obvious steps in theseesgst The current system should be absolutely atehpellucid. It is
neccessary to provide the ability of any cinemaiadtrator to perform easily any action by clicking more than
two buttons. Special attention should be paid gomomics. Convenient location of elements allowsiédke the work
easier and to decrease cognitive pressure.

As a development environment JetBrais PhpStorms&kan chosen. This integrated development environ-
ment has a perfect user interface and supportattrst versions of PHP. Besides, the PhpStorm gisdsct opportu-
nities for comfortable development in differentgnamming languages such as JavaScript, HEIMISS [2].

The Skeleton library was taken as a foundation 8 Gtylistics for building system [1]. This libragyves
minimal opportunities for starting a personal pcogevelopment. That is why all major styles asated autographic.

Font Awesome library is used for display of icof [ It contains vector icons, which are integrated
font. Their advantage is that they ate able to ghasize without loss of quality. To say more difgr CSS
styles may be applied to them, for example, chanpgfrcolour.

JQuery library is used for convenient work with d&eript [2]. It gives an easy access to DOM element
of page. The most of POST/GET queries are processied) AJAX technology [2]. So, it decreases tinfie o
waiting for getting response, because only necgshata will load to a page. Other data will notupelated.
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