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ДОДАТОК А  

Графічний матеріал кваліфікаційної роботи 
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ДОДАТОК Б  

Лістинг програми для побудови фракцій алгебри 

 

#version 120 

uniform float screen_ratio; 

uniform float scale; 

uniform vec2 translation; 

uniform bool julia_enabled; 

uniform float time; 

const int depth = 500; 

float sqr(float val) 

{ 

52 

return val * val; 

} 

vec2 sqr_complex(vec2 complex) 

{ 

//(a+bi)^2 = a^2 - b^2 + 2abi 

vec2 result; 

result.x = sqr(complex.x) - sqr(complex.y); 

result.y = 2.0 * complex.x * complex.y; 

//result.x = (2/3.f)*complex.x + (complex.x*complex.x-

complex.y*complex.y) / 

(3.f*sqr(complex.x*complex.x + complex.y*complex.y)); 

//result.y = (2 / 3.f)*complex.y *(1-

complex.y/sqr(complex.x*complex.x + complex.y*complex.y)); 

return result; 

} 

vec2 next_z(vec2 prev_z, vec2 c){ 

return sqr_complex(prev_z) + c; 

} 

vec4 to_color(float value) 

{ 

struct stop 

{ 

float offset; 

vec3 color; 

}; 

stop stops[] = stop[]( 

stop(0, vec3(0.0, 0.0, 0.0)), 

stop(0.5, vec3(0.5, 0.625, 1.0)), 

stop(1.0, vec3(0.0, 1.0, 1.0)) 

); 

for(int i = 1; i < stops.length(); ++i) 

{ 

stop prev_stop= stops[i - 1]; 

stop cur_stop = stops[i]; 

if(value <= cur_stop.offset && value >= prev_stop.offset) 

{ 

float balance = (value - prev_stop.offset) / (cur_stop.offset - 

prev_stop.offset); 
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vec3 color = (1.0 - balance) * prev_stop.color + balance * 

cur_stop.color; 

return vec4(color, 1.0); 

} 

} 

} 

void main() 

{ 

vec2 c = (gl_TexCoord[0].st * 2.0 - vec2(1.0)); 

53 

c *= scale; 

c += translation; 

c.x *= screen_ratio; 

 

vec2 z = c; 

if(julia_enabled) 

{ 

float radius = sin(time * 10.0) * 0.5 + 1.0; 

float angle = time * 10.0; 

c = vec2(cos(angle), sin(angle)) * radius; 

} 

int i; 

 for(i = 0; i < depth; i++) 

{ 

z = next_z(z, c); 

 if(dot(z,z) > 4.0) break; 

//dot(z,z) = |z|*|z|*cos(alpha) = z.x*z.x + z.y*z.y = |z|^2 

 } 

if(i == depth) 

i = 0; 

/*vec2 d=z, t; 

i=0; 

while ((dot(z,z) < 

1000000)&&((sqr(d.x)+sqr(d.y))>0.0000001)&&(i<depth)) 

{ 

t=z; 

z = sqr_complex(t); 

d.x=t.x-z.x; if(d.x<0) d.x=-d.x; 

d.y=t.y-z.y; if(d.y<0) d.y=-d.y; 

i++; 

}*/ 

 gl_FragColor = to_color(float(i) / float(depth)); 

} 

vertex.vs (вершинный шейдер) 

#version 120 

void main() 

{ 

gl_TexCoord[0] = gl_MultiTexCoord0; 

gl_Position = gl_Vertex; 

} 

main.cpp 

#define _CRT_SECURE_NO_WARNINGS 

#include <exception> 
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#include <iostream> 

#include <cassert> 
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#include "glut.h" 

#include "extensions.h" 

#include "ShaderObjects.h" 

CShaderProgram* program = nullptr; 

float screen_ratio = 1.0f; 

float scale = 1.0f; 

float translation[2] = { 0.0f, 0.0f }; 

bool julia_enabled = true; 

void reshape(int width, int height) 

{ 

glViewport(0, 0, width, height); 

screen_ratio = float(width) / float(height); 

} 

void display(void) 

{ 

try 

{ 

glClear(GL_COLOR_BUFFER_BIT); 

program->use_program(); 

program->set_uniform_float("screen_ratio", screen_ratio); 

program->set_uniform_float("scale", scale); 

program->set_uniform_vec2("translation", translation[0], 

translation[1]); 

program->set_uniform_int("julia_enabled", julia_enabled ? 1 : 

0); 

if (julia_enabled) 

{ 

static float time = 0.0f; 

program->set_uniform_float("time", time += 0.001f); 

} 

glBegin(GL_QUADS); 

glTexCoord2f(0.0, 0.0); 

glVertex2d(-1.0, -1.0); 

glTexCoord2f(1.0, 0.0); 

glVertex2d(1.0, -1.0); 

glTexCoord2f(1.0, 1.0); 

glVertex2d(1.0, 1.0); 

glTexCoord2f(0.0, 1.0); 

glVertex2d(-1.0, 1.0); 

glEnd(); 

glutSwapBuffers(); 

glutPostRedisplay(); 

} 

catch (std::exception& ex) 

55 

{ 

std::cout << ex.what() << std::endl; 

assert 

(false); 

} 
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} 

void keyboard(unsigned char key, int, int 

) 

{ 

switch 

(key 

) 

{ 

case 27: 

delete program; 

exit(0); 

break 

; 

case ' ' 

: 

julia_enabled = !julia_enabled; 

} 

} 

void special(int key, int, int 

) 

{ 

switch 

(key 

) 

{ 

case GLUT_KEY_UP 

: 

translation[1] += 0.01f * scale; 

break 

; 

case GLUT_KEY_DOWN 

: 

translation[1] 

-= 0.01f * scale; 

break 

; 

case GLUT_KEY_LEFT 

: 

translation[0] 

-= 0.01f * scale; 

break 

; 

case GLUT_KEY_RIGHT 

: 

translation[0] += 0.01f * scale; 

break 

; 

case GLUT_KEY_PAGE_UP 

: 

scale *= 0.5; 

break 

; 

case GLUT_KEY_PAGE_DOWN 
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: 

scale *= 2.0; 

break 

; 

} 

} 

void init() { 

try 

56 

{ 

load_extensions(); 

program = new CShaderProgram("shaders/vertex.vs", 

"shaders/fragment.fs"); 

} 

catch (std::exception& ex) 

{ 

std::cout << ex.what() << std::endl; 

assert(false); 

} 

} 

int main(int argc, char** argv) 

{ 

glutInit(&argc, argv); 

glutInitWindowSize(800, 600); 

glutInitDisplayMode(GLUT_RGB | GLUT_DOUBLE | GLUT_DEPTH); 

glutCreateWindow("fractals"); 

glutDisplayFunc(display); 

glutReshapeFunc(reshape); 

glutKeyboardFunc(keyboard); 

glutSpecialFunc(special); 

init(); 

glutMainLoop(); 

return 0; 

} 
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ДОДАТОК В  

ЛІСТИНГ ПРОГРАМИ ДЛЯ ШИФРУВАННЯ 

 

#define _SCL_SECURE_NO_WARNINGS 

#define _CRT_SECURE_NO_WARNINGS 

#include <boost/gil/image.hpp> 

#include <boost/gil/typedefs.hpp> 

#include <boost/gil/extension/io/jpeg_io.hpp> 

#include <boost/gil/extension/io/png_io.hpp> 

#include <iostream> 

#include <cstdint> 

using namespace boost; 

64 

struct img_vector_t 

{ 

std::vector<uint32_t> data; 

size_t width; 

size_t height; 

}; 

union UPixel 

{ 

struct 

{ 

uint8_t red; 

uint8_t green; 

uint8_t blue; 

}; 

uint32_t color; 

}; 

void load_image_as_vector(const char* file_name, img_vector_t& 

result) 

{ 

gil::rgb8_image_t img; 

gil::png_read_image(file_name, img); 

result.width = img.width(); 

result.height = img.height(); 

result.data.clear(); 

result.data.reserve(result.width * result.height); 

class Functor 

{ 

img_vector_t* m_pDestination; 

public: 

Functor(img_vector_t& destination) : 

m_pDestination(&destination) {} 

void operator()(gil::rgb8_pixel_t p) 

{ 

auto red = gil::at_c<0>(p); 

auto green = gil::at_c<1>(p); 

auto blue = gil::at_c<2>(p); 

UPixel test; 

test.color = 0;//initialize union 

test.red= red; 
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test.green = green; 

test.blue = blue; 

m_pDestination->data.push_back(test.color); 

} 

}; 

65 

gil::for_each_pixel(gil::const_view(img), Functor(result)); 

} 

std::auto_ptr<gil::rgb8_image_t> 

convert_vector_to_image(img_vector_t& vec) 

{ 

std::auto_ptr<gil::rgb8_image_t> pResult(new 

gil::rgb8_image_t(vec.width, vec.height)); 

for (auto x = 0; x < vec.width; ++x) 

{ 

auto it = pResult->_view.col_begin(x); 

for (auto y = 0; y < vec.height; ++y) 

{ 

UPixel pixel; 

pixel.color = vec.data[y * vec.width + x]; 

gil::at_c<0>(it[y]) = pixel.red; 

gil::at_c<1>(it[y]) = pixel.green; 

gil::at_c<2>(it[y]) = pixel.blue; 

} 

} 

return pResult; 

} 

size_t gamma(size_t a, size_t b)//гаммирование 

{ 

if (a == 0 && b == 0) return 0; 

if (a == 0 && b == 1) return 1; 

if (a == 1 && b == 0) return 1; 

if (a == 1 && b == 1) return 0; 

} 

void main() 

{ 

img_vector_t fractal; 

load_image_as_vector("fw.png", fractal); 

img_vector_t plain; 

load_image_as_vector("whale.png", plain); 

size_t n, m = 24, **T, **F, **Ch,**Ch1; 

int i, j; 

n=plain.width*plain.height; 

T = new size_t*[n]; 

for (i = 0; i<n; i++) 

T[i] = new size_t[m]; 

size_t a; 

for (i = 0; i<n; i++) 

{ 

a = plain.data[i]; j = m - 1; 

while (j >= 0) 

{ 

if ((a == 0) || (a == 1)) { T[i][j] = 0; j--; } 
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else 

{ 
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if (a % 2 == 0) T[i][j] = 0; 

else T[i][j] = 1; 

a = a / 2; j-- 

; 

} 

} 

} 

F = new size_t*[n]; 

for (i = 0; i<n; i++) 

F[i] = new size_t[m]; 

for (i = 0; i < n; i++) { 

a = fractal.data 

[ 

i 

]; j = m 

- 1; 

while (j >= 0) { 

if ((a == 0) || (a == 1)) { F[i][j] = 0; j--; } 

else { 

if (a % 2 == 0) F[i][j] = 0; 

else F[i][j] = 1; 

a = a / 2; j-- 

; 

} 

} 

} 

Ch1 = new size_t*[n]; 

for (i = 0; i<n; i++) 

Ch1[i] = new size_t[m]; 

for (i = 0; i<n; i++) { 

for (j = 0; j<m; j++) { 

Ch1[i][j] = gamma(T[i][j], F[i][j]); 

} 

} 

Ch = new size_t*[n]; 

for (i = 0; i<n; i++) 

Ch[i] = new size_t[m]; 

for (j = 0; j < m; j++) { 

Ch[0][j] = F[0][j]; 

Ch[n 

- 1][j] = F[n 

- 1][j]; 

} 

for (i = 1; i<n 

-1; i++) 

{ 

for (j = 0; j<m; j++) { 

Ch[i][j] = gamma(Ch1[i+1 ][j], Ch[i 

- 1][j]); 

} 
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} 
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img_vector_t ch; 

ch.width = plain.width; 

ch.height = plain.height; 

load_image_as_vector("fw.png", ch); 

uint32_t u; 

for (i = 0; i<n; i++) 

{ 

u = 0; double o = 23; 

for (j = 0; j<m; j++) 

{ 

u = u + Ch[i][j] * pow(2.0, o); 

o = o - 1; 

} 

ch.data[i] = u; 

} 

/////////////// 

auto pImage = convert_vector_to_image(ch); 

gil::png_write_view("C:\\Users\\Rinwen\\Desktop\\дешифр\\diploma

\\imagereader\\chwhale.png", gil::const_view(*pImage.get())); 

for (i = 0; i<n; i++) 

delete T[i]; 

delete[]T; 

for (i = 0; i<n; i++) 

delete F[i]; 

delete[]F; 

for (i = 0; i<n; i++) 

delete Ch[i]; 

delete[]Ch; 

for (i = 0; i<n; i++) 

delete Ch1[i]; 

delete[]Ch1; 

} 

 


