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Abstract. In this paper, a new approach to the organization of the content of
virtual libraries for mathematicians and programmers is being considered. As an
example to what has been said, this paper presents computer code written in Visual C
#, in which the problem of "solving triangles" is realized. At the same time, this
software can be included in a virtual library stored on the server and opened from any
client where it is possible to conduct active computer experiments on the downloaded
code, with subsequent preservation and without changing the original on the server.

Keywords: virtual libraries; Visual C #; triangles.

Introduction. In accordance with modem requirements of the time,
universities are increasingly turning their attention to the training of universal
specialists with deep knowledge in related fields. In particular, the plans for training
specialists in the field of mathematics and informatics are united into a sing complex
that forms the basis for educating professionals who have fundamental skills for
solving theoretical and practical problems with the use of a powerful mathematical
apparatus and computer modeling tools. Undauntedly, the implementation of this
complex requires, in addition to attracting highly qualified professors in the
educational process, also the availability of modem infrastructure, such as: equipped
with the latest technology of classrooms, Local computer network with an Internet
connection for. Access to external training resources and video conferencing, libraries
with sufficient literature, and, importantly, the availability of their own virtual library
with digital content.

METHODS. Regarding virtual libraries, their content is mainly limited to

25



electronic literature, video and Audio files, which is not sufficient for users whose
interests and related to mathematics and its applications. The fact is that the study of
mathematical models usually boils down to the construction of appropriate computer
modeks in the form of software. Therefore, it would be very useful if, in addition the
above content, the virtual libraries would be. Included read-made codes written in
known programming languages. At the same time, the presence of codes for
visualizing solutions to known equations of mathematical physics, differential
equations, and other branches of mathematics can be very effective not only for
training, but also for conducting scientific Research. In addition, the availability in the
electronic library of source codes of classes, where well-know universal algorithms
are implemented, will certainly be in demand for students who learn to create software
on the basis of generally accepted norms. There is no doubt that a parallel study of the
corresponding mathematical and computer models, with On the one hand, researchers
increase the perception of the nature of real objects, and on the other hand, they
develop the qualities of a systematic approach to solving problems. As an argument to
what has been said, this paper presents computer code written in VisualC #, in which
the problem of solving triangles is realized. At the same time, this software can be
included in the virtual library stored On the server and is open from any client where it
is possible to conduct active computer experiments on the downloaded code, with
subsequent preservation and without changing the original on the server. The highlight
of the idea is in the code itself, where not only the basic paradigms of object-oriented
programming (encapsulation, polymorphism and inheritance) are fully realized, but
also the classical techniques of geometry for solving problems with triangles are
described in detail.
2. The object of investigation is the triangle

b
Fig. 1

- by three sides a, b, and c. For this it is necessary and sufficient that the triangle

inequalities (a<b+c, b <a+c,c <atb) be satisfied;
- two sides, for example, a and b, and also the angle y between them. In this case,
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it is necessary and sufficient that the inequality (y<180°);

- two angles, for example, a and y, as well as the side b adjacent to them. It is
necessary and sufficient that the inequality (a+y <180°).

Moreover, each of the above cases completely determines a set of equal triangles,
and therefore is accepted not only as a sign of their equality, but also as a
mathematical model for describing an arbitaray element from agiven set. In practice,
setting one of the triples of parameters is sufficient to calculate all other characteristics
of the triangle.[1]

Computer models corresponding to the above three mathematical models of the
triangle are implemented in the form of the. NetFramework4.5.2 platform classis. And
combined into a single VisualC # solution. In this case, it was taken into account that
the parameter a is present in all three points. Therefore, this parameter was included in
the base class Basic, from which all other classes are inherited [2]:

] | namespace Triangle

2 | ! \
3 class Basis

4 { |
5 protected double a;
6 public double A

7 {

8 get

9 {

10 return a;

11 /

12 set

13 {

14 a = value;
15 /

16 /

17 |}

18 |}

In the above code, the field is protected (line 5) and working with it is organized
through its property A (line 6 -16). Encapsulating the field in this way limits direct
access to it from the outside, which increases the security of the code.

Then, following the principle of polymorphism, the interface Interface 1 (line 3)
is determined with the Area () method (line 5), which will be specially realized in each
of the heirs of the Basic class to calculate the area:
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1 namespace Triangle

2 { |

3 interface Interfacel

4 { |

5 double Area(); // memoo @viuucienus niowaou
6 /

7 /

Using the principle of inheritance, the classes Classl, Class2, and Class3 are
modeled, which are derived classes from Basic and Interfacel. Through the odjects of
these classes all the characteristics of the triangle are calculated, but based on the
known parameters:

1. According to the two sides and the angle between them

I namespace Triangle
aif
3 class Classl: Basis, nterfacel
4
g H e pORA U WX coolicmaa 8 xaacce Class] ———— o —
2 private double b;
g
10 public double B
i1 7
12 Get
i3 {
i4 refurn b;
I3 }
6 Set
17 {
i8 b = valus;
9 }
20 }
21
22 private double gamma;
23
24 public double Gamma
25 {
26 Get
27 {
28 refurn gamma,
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---------------------- nepespyRcacMble Koncmpyrmopn xiacca Classd ———————————
public ClassI(}

thiz. 4 = 3; this.B = 4; this.Garmma = 90;

M

public ClassI {double a, double b, double ganma)

{

this.d = a; this.B = b; this. Garsma = gamma;

M

N memodn xracea Classd ———— e

public double Areay) Y nuowads mpevaoTsnura

{
return 0.3 * this. A * this. B * Math Sinithis.Ganma * Math PI7180);

M

publicdouble C)  “emoponac
{
return Math SgrifMath Powithis A, 2) + Math Pow(this.B, 2}
-2 ¥ this A * this. B ¥ Math Cos{this. Gamma ¥ Math P17 180));

P

public doubls perimeter() A ROTVREPUMED

{

return (this.A + this. B + this. Cy)) * 0.3;

M

29



66

67 public double radius(} A paduye sMucannoll OXPVRCHO CRI

68 { e

69 return this. Area() / this perimeter();

70 2

7

72 public double Radiusy) A paduyc enucannoll OXPYRCHOCIL

73 {

74 return (this. A * this. B * this. C(}) /(4 * this Area());

73 2

7&

77 public double median() A Meduana mpeyeoTsHUKa

: { return _-U.::ﬂ:.ﬂérf{? 3 _-H.:;rfﬁ:.Paw{;‘his_.-{, 2+ .I? # _-H.::ﬂ:.Paiw{ﬂ:is_B, .?j!— Math Pow(this. C{),

78120 *03;

&80 }

81

&2 public double bisector(} S BUCCENMPUCa MPEVIOTE UKD

33 f | ]

84 doublex = (this.Cy) * this A} / jthis.A + this B);

83 doubley = (this.Cy} * this. B} / jthis.A + this B);

86 return Math Sgrifthis. A * thisB - x *y);

87 2

88

&9 public double altitude() [/ euicoma mpeyeoTsHuKa

90 { L i

a1 return 2 ¥ this_ Areai) / this. Cy);

a2 }

a3

94 public void _para}?wfersrﬂ'}ms! obj, /]

93 { . |

98 Console WriteLine{" [Inowade mpevzorenura = " + obj Area()),

a7 Console WritsLine/"nozynspumemp= "+ obj perimeier(]}; .
28 Console WriteLing(" paduyc snucarnoli oxpyacrocmu = " + objradius(}); :
a9 Console WriteLine(" paduye onucannoti oxpyacnocmu = " + obj Radiusi));
100 Console WriteLine{" Meduana mpeyveoavnura = " + obj median()),
101 Console WriteLine("buccexmpuca mpeyzoaenura = "+ obj bisecior(});
102 Console WriteLing("awicoma mpeyzorenura = " + objaltitude());
103 }
104
103 }
1061}
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In klostergatan, with the entry point staticvoidMain(string[] args) and static
method staticvoidType(doublea, doubleb, doublec) identifies the type of triangle used

all of the above classes.
When you run the project we get the following result:

# | filey//#C:/Users/Anonymous/Desktop,/Triangle/Triangle/bin/Debug/Triangle.EXE - E=SEogr

IpeyroAbHUK MOMET 6EMTb OMNPEAEAEH OAHWMM W3 TPEX CNOCOGOB: -
,I],Bul'lﬂ CTOPOHAaMH H YrA0M MexAyY HHHMH
AeyMa yraaMd 4 NpHAEr ANWMA K HHM COPOHOW
TpemMa CTOPOHAMH

MoxaaydcTa, BEBEEAMTE HOMEP COOTEETCTEYWWMH CNOCOEY OMPpEefeASHMA TPEYroOAbHMKA
MoxaAydWCcTA,. BEEEAMTE CTOPOHM TPEUYr oAbHHMKA ©

a =5
h = 7

BeenuTe. Yroa Mexay CcTOpoHamMd a M b B rpanycax = gamma = 60

OTO OCTPOYroAbHHH TPEYroAbHHK

Maocowane TpeyroapHuka = 15,.1554445662277
MoaynepumeTp TpeyroabHuka = 9,.1224989991992
Papuyc BEMNUMCAHHOW OKpyYyxHocTH = 1.661325927740576
= 3.60555127546399
= 5 22015325445528
= 5,.05181485540923
BucoTa TPEYroAbLHMKA OMYyUWeHHAadA HAa CTOPOHY C= 4 85362671697@76

Fig. 2

file:///C:/Users/Anonymous/Desktop/Triangle/Triangle/bin/Debug/Triangle.EXE - S| ]

TpeyroAbHMK MOXET EHTh ONPEeNeAeH OAHMM M3 TPEX CNOCOGO0B X
AeyMA CTOPOHAMM H YrAOM MeXAY HHMH
1A YrAarHM H MNPHAEraWUHH K HUM COPOHOW
TpemA CTOPOHAMH

MoxaaydcTa,. BEEAMTE HOMEDP COOTBETCTEYWWMH CNOCOSY ONPEAEAEHMA TPEYroAbHUKa = 2

BeenHTE OBA YrAa TPEYroAbHHKA B rpapycax - gamma = 30
heta = 45
BeenMTe MAMHY CTOPOHH MNpPHAMCANWMHE K 3THM yraam =

a = 10

DTO TYNOYroAbHHHA TPEYroAbHMK

18.3012701892219
11 .2484444888696
= 1,.62700453447863
= 5,176380720205041
8.37234670929321
= 8.16426580227726
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—
b filey//C/ Usersf Anonymous/Desktop/Triangle/Triangle/bin/Debug/Triangle.EXE - E=SEon X

TpeyroAbHUK HMOMET EbTb ONPEeAEAeH OAHWM M3 TPEX CNOCOGOSB S
1. eyrMA CTOPOHAMH H YrAoM MEXALY HHMH

2. eyrAa yYyraAamMud U MNMpHAErawwHAd K HHM COpOHOHW

3. TpeMAa CcTOpPOHAMM

MNoxaAaydcTaA, BEEAMTE HOMEP COOTBEETCTBYWWMH CNOCO6Y ONPEeNeAeHHA TPpeyroabHMKa = 3

BeenuTe MAMHB CTOpOH TPEUroAbHMHKa =

i0
2m
25

DTO TYNOYroAbHBH TPEYroAbHMK

MNaowan: TpeyroAbHWKa = 24_ 9917759598167

MoaynepumeTp TpeyroasHuka = 24_6824583655185

PapHyc BNMCAHHOW oKpysHocTH = 3. 84855408456884

FPapuyc oONMUMCAaHHOW OKpYkHocTH = 10,.19292438287525

MenuaHa Tpeyr ocAbBHHKA OMYyWeHHasA Ha cTopoHy o = 12.5

BWCCEKTPHMCA TPEYroAbLHHMKA ONMYWeHHAA HAa cTopoHy ¢ = 10.8012344273464
BucoTa TPEYroAbHHMKA OMYyWEHHAA Ha cTtopodHy c= ?.81070843517429

Conclusion

The main goal of this work is focused on a qualitatively new approach to
organizing the content of virtual libraries by codes of computer programs, which are
implemented on the basis of well-known mathematical models and algorithms.
Obviously, this approach is the more effective than traditional, which provided only
the storage of files over which it is impossible to conduct active computer
experiments. To substantiate this assertion, the paper presents a computer simulation
of the problem of “solving triangles” based on Known models from the course of
geometry. At the same time, the corresponding computer model was written in Visual
C # using 00P paradigms: encapsulation, polymorphism, and inheritance. As a result,
the user has the opportunity to conduct an active computer experiment on the object —a
triangle and in Afterwards acquires deep knowledge not only in the mathematical
nature of the object, but also an important experience in the programming of triangles,
which can be applied in various directions of program development, in particular in
the creation of computer games.
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