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JJOJIATOK A
CJIAWIM IPE3EHTAII

BMKOHAB:

CT. TP. IN3M-18-4
MPUXOAbKO KA.

KEPIBHUK:

AOCAIAREHHA KACKALLHCN MPOGECOP PYTKAC AT
KOMMO3uLU|l Aa9 AHAAIZY o
OECKPUTNTOPHUX CUCTEM

AHAI3 MPOB/IEMHOI OB/IACTI

CPEPW, OE BUKOPUCTOBYHOTbCA AECKPUTNTOPHI CUCTEMMU
* CUCTEMW ENEKTPOMMUBMAEHHA
* EZIEKTPUYHI MEPEXI
* AEPOKOCMIMHA IHAEHEPIA
* XIMIMHI NMPOLLECKH
* COUIASTIBHO-EKOHOMIYHI CUCTEMMU
* MEPEXEBUW AHANI3
* BIONOT4YHI CUCTEMMU
* AHAJI3 YACOBKX PALIB
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AHA/I3 NPOB/IEMHOI OBJIACTI

AK OBYUC/TIOIOTLCA JECKPUMNTOPHI CUCTEMM
- CKNALHO TA MOTPEBYE PECYPCIB
» HE MAE 3ATAJIbHOTO MIAXOAY

d
3ATA/IBHE PIBHAHHA - (4x) + Bx(t) = Fu(),0 <t <T,

ANA CTAHY X TA
BUXOAY V v(t) = %(Mx) +Nx+Ku,0<t<T
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AJIBTEPHATVIBHMI METO/[, KACKAHOI
KOMMO3WLLIT AECKPUATOPHUX CUCTEM

Bisyanizauia ctaHiB cMctem npu NOCAIQOBHIM KOMNO3ULi

. u(t) = uy (¢), Xo = X109 T X20, x(t) = xq(t) + x2(t)
- J

St/

d
at (Ayx1) + By () = Fruy (8),

d
v (t) = at (Myxy) + Nyxy + Ky

d
It (Azx2) + Byxp(t) = Foup (t),

d
vy (t) = I (Mzx3) + Npxp + Kpup

e

OTlEPATOPHA

®OPMA CUCTEM

(Azxz) + Bax, () = F, ( (Myx;) + Nyxy + K1u1

iy
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~
7 A0 -
A= -rm, Az]'
[ By 0
B=1-mn Bz]’
OMEPATOPY B ]
B/IOYHI dOPMI i
F2K1]'

N = [K;N; N,],
K - K2K1

PEANISALIA AJITOPUTMY

* 3YUTYBAHHA KOEDILIEHTIB BUXIAHMX CUCTEM
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td: :vector<Telement> mu y(std: :vector<Telement> m, std::vector<Telement> n)
t row = sqrt(m.size());

t col = n.size()/row;
:vector<Telement> result;

YHIBEPCA/TbHUM BASES S .
METO/[ MHOEHHA s
MATPM L||b . element = element + m[k +.r*m-: * i] * n[j + col * k];

1

¥
result.push_bac lement);

result;

OBYMCJIEHHA

A1[e];
ector<Telement> F2M1 ly(F2, M1); s 1 ly(F2, N1);
ti=1; i< size + 1; i++)

A[i * (size + 1)] = Fami[i - 1]; i )] = F2MI[i - 1] .
Ali * ( + 1)].number = -A[i * (size + 1)].number; 3 )].number = -B (size + 1)].number;
; 1 < si
53 <

A2[j + i * size]; Blj+ 1+ (i+1)* (s

PO3PAXYHOK B/IOKY A PO3PAXYHOK B/IOKY B



OBYNC/IEHHA KOE®ILIEHTIB

s o et 1y 25 s PO3PAXYHOK B/IOKY K
PO3PAXYHOK B/IOKY N

BUCHOBRW

» MPOBEAEHO AHAI3 AOCAIAMEHB MOCAIAO0BHOI KOMNO3MLIT
JECKPUMNTOPHMUX CUCTEM KEPYBAHHA

« MPOAHA/II30BAHO ANBTEPHATMBHMIM METOZ, KACKAZHOI KOMMO3MLYT
LECKPUNTOPHUX CUCTEM

» PO3POB/IEHO AZITOPUTM, LLIO POBUTb MOK/MUBUM ABTOMATUYHUA
PO3PAXYHOK KOE®ILIIEHTIB NIACYMKOBOI OB'€AHAHHOI
LECKPUMTOPHOI CUCTEMM

* BUKOHAHO MPOTPAMHY PEANISALIO ANTOPUTMY
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JIOIATOK B
JICTHHT KOJY

daiin MatrixComposer.cpp:

#include "pch.h"
#include <iostream>
#include <string>
#include <fstream>
#include <sstream>
#include <vector>

#include <map>

std::string inputFile;
std::string outputFile;

struct Telement

{

float number = 0;

std::map<std::string, float> var;

Telement operator*(const Telement& other) const

{

Telement result = *this;

if(humber == 0 && !var.empty())
{

result.number = 1;

}
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int otherNumber = other.number;

if(other.number == 0 && !other.var.empty())
{

otherNumber = 1;

}

result.number *= otherNumber;
std::string total;

for(auto & x:other.var)

{
if(x.second == 0)

continue;

result.number *= x.second;

total += x.first;

}

for(auto & x:var)

{
if(x.second == 0)

continue;

result.number *= x.second;

if(other.var.find(x.first) != other.var.end())

{

total += x.first;

}



result.var.clear();

if('total.empty())
{

result.var[total] = number;

result.number = 0;

}

return result;

}

Telement operator+(const Telement& other) const

{

Telement result = *this;

result.number += other.number;

for(auto & x:other.var)

{

result.var[x.first] += x.second;

}

return result;

}
%

struct Tresult

{
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std::vector<Telement> A;
std::vector<Telement> B;
std::vector<Telement> F;
std::vector<Telement> M;
std::vector<Telement> N;

std::vector<Telement> K;

std::vector<Telement> parseVector(std::string data){

std:istringstream parser(data);
std::vector<Telement> result;

std::string element;

while(parser>>element)
{
bool isDigit = true;
for(auto c:element)
{
if(c<'0']l ¢ >'9")
{
isDigit = false;
break;
}
}

Telement temp;
if(isDigit)
{
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temp.number = std::stof(element);

}
else
{
temp.var[element] = 1;
}
result.push_back(temp);
}

return result;

std::vector<Telement> multiply(std::vector<Telement> m,
std::vector<Telement> n)
{

int row = sqrt(m.size());

int col = n.size()/row;

std::vector<Telement> result;

for(inti=0;i<row; i++)
for(int j=0;j < col; j++)
{

Telement element;

for(int k = 0; k < row; k++)

{

element = element + m[k + row * i] * n[j + col * k];

}
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result.push_back(element);

}

return result;

}

Tresult compose(std::string path)

{

std::ifstream file;

file.open(path.c_str());

int count;

file>>count;

std::string data;
std::getline(file, data);
std::getline(file, data);

std::vector<Telement> A2 = parseVector(data);

std::getline(file, data);

std::vector<Telement> B2 = parseVector(data);

std::getline(file, data);

std::vector<Telement> F2 = parseVector(data);

std::getline(file, data);

std::vector<Telement> M2 = parseVector(data);
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std::getline(file, data);

std::vector<Telement> N2 = parseVector(data);

std::getline(file, data);

std::vector<Telement> K2 = parseVector(data);

std::getline(file, data);

std::vector<Telement> A1 = parseVector(data);

std::getline(file, data);

std::vector<Telement> B1 = parseVector(data);

std::getline(file, data);

std::vector<Telement> F1 = parseVector(data);

std::getline(file, data);

std::vector<Telement> M1 = parseVector(data);

std::getline(file, data);

std::vector<Telement> N1 = parseVector(data);

std::vector<Telement> A;
std::vector<Telement> B;
std::vector<Telement> F;
std::vector<Telement> M;
std::vector<Telement> N;

std::vector<Telement> K;
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{
int size = sqrt(A2.size());

A.resize((size + 1) * (size + 1));
A[0] = A1[0];
std::vector<Telement> F2M1 = multiply(F2, M1);
for(inti=1;i<size + 1;i++)
{

Ali * (size + 1)] = F2M1[i - 1];

Ali * (size + 1)].number = -A[i * (size + 1)].number;
}
for(inti=0; i< size; i++)

for(int j = 0; ] < size; j++)

{

Alj+1+(i+1)*(size +1)] = A2[j +i * size];

}

}

{
int size = sqrt(B2.size());

B.resize((size + 1) * (size + 1));
B[0] = B1[0];
std::vector<Telement> F2N1 = multiply(F2, N1);
for(inti=1;i< size + 1; i++)
{
B[i * (size + 1)] = F2N1[i - 1];
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B[i * (size + 1)].number = -B[i * (size + 1)].number;

}

for(inti=0; i < size; i++)
for(int j = 0; ] < size; j++)
{
Blj+1+(i+1)*(size + 1)] = B2[j + i * size];
}
}

{
F.insert(F.end(), F1.begin(), F1.end());

std::vector<Telement> F2K1 = multiply(F2, K2);
F.insert(F.end(), F2K1.begin(), F2K1.end());

}

{
int size = sqrt(K2.size());

std::vector<Telement> K2M1 = multiply(K2, M1);
M.resize(size * (size + 1));
for(inti=0; i< size; i++)

{

MI[i * size] = K2M1[i];
}
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size = sqrt(M2.size());

for(inti=0; i < size; i++)
for(int j = 0; j < size; j++)
{
M[j + 1 +i*(size + 1)] = M2[j + i * size];
}
}

{
int size = sqrt(K2.size());

std::vector<Telement> K2N1 = multiply(K2, N1);

N.resize(size * (size + 1));
for(inti = 0;i < size; i++)
{
N[i * size] = K2N1[i];
}

size = sqrt(N2.size());

for(inti=0;i < size; i++)
for(int j = 0;j < size; j++)
{
N[j + 1 +i* (size + 1)] = N2[j + i * size];

}
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{
K = multiply(K2, K2);

}

return{
A B F, M N,K
%

void printVector(std::vector<Telement> data, std::string name,

std::ofstream & file)

std::cout<<name<<" ="

file<<name<<" ="

for(auto x:data)

{

if(x.number != 0 || x.var.empty())

{

std::cout<<x.number;

file<<x.number;

}

for(auto y:x.var)

{
if(y.second != 1)
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{

std::cout<<y.second,;

file<<y.second;

}

if(y.second != 0)
{
std::cout<<y first;
file<<y.first;
}
}

std::cout<<" "

file<<" "

}

std::cout<<"\n";
file<<"\n";

}

int main(int argc, const char * const * argv)

{
inputFile = argv[1];
outputFile = argv[2];

Tresult result = compose(inputFile);

std::ofstream output;



output.open(outputFile);

printVector(result.A, "A", output);
printVector(result.B, "B", output);
printVector(result.F, "F", output);
printVector(result.M, "M", output);
printVector(result.N, "N", output);
printVector(result.K, "K", output);

output.close();

return O;
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