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isstar(x, y, n) = 80| OfLICE. { (x, y)7h nE2l S4ol X o }
isStar(x, y, n) = isStar(x', y', n-1) { 18% ¢S 0 }
isStar(x, y, n) = #Ho|Ct. { n=0 }
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k =30V
isStar(x, y, n) = #o| otL|Ct. { k <= x, y < 2k }
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k = 304

isStar(x, y, n) = #H0| OfL|Ct. { k <= x, y < 2k }

isStar(x, y, n) = isStar(x % k, y % k, n-1) { 18z &¢2 mf }
isStar(x, y, n) = #o|Ct. { n=0 }
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int isStar(int x, int y, int n)
{
if (n == 0)
return 1;

int k = 1;

for (int 1 = 0; i < n-1; i++)
k *= 3;
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if (k <=x & x <k * 2
Qi k<=y&&y<k=*2)
return 0;

return isStar(x % k, y % k, n - 1);

ndA el 54 A7 EAA] obdAE Abshs A erolnh. follA 3 A 2EY TR
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int main()

{
int n, n3 =1;
scanf( , &n);

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

n3 #= 3;
for (int x = 0; x < n3; x++)
{
for (int y = 0; y < n3; y++)
{
if (isStar(x, y, n))
printf( )
else
printf( )
}
printf( )
}
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Microsoft Visual Studio C|H|J
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winUtil

#include

#include

typedef enum color {
BLACK, DARK_BLUE, DARK_GREEN, DARK_SKY_BLUE,
DARK_RED, DARK_PURPLE, DARK_YELLOW, GRAY,
DARK_GRAY, BLUE, GREEN, SKY_BI1UE,
RED, PURPLE, YELLOW, WHITE
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} color;

void setColor(color background, color text);
void gotoxy(int x, int y);
void setCursor(int size, BOOL visible);
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winUtilel= Windows. ho] 948 AH517] HEE BHE 3h4=5o] X} of7|oi 4 4

. AAA olE. AAM Aol A,

#include

void setColor(color background, color text)

{
SetConsoleTextAttribute(GetStdHandle(STD_OUTPUT_HANDLE), background * 16 + text);
}
void gotoxy(int x, int y)
{
COORD pos = { X, Yy };
SetConsoleCursorPosition(GetStdHandle(STD_OUTPUT_HANDLE), pos);
}
void setCursor(int size, BOOL visible)
{
CONSOLE_CURSOR_INFO cursorInfo;
cursorInfo.dwSize = size;
cursorInfo.bVisible = visible;
SetConsoleCursorInfo(GetStdHandle(STD_OUTPUT_HANDLE), &cursorInfo);
}

o] A 2 A4 '2E ROl 2 A Fdsith

input

typedef enum dir {
RIGHT, LEFT, UP, DOWN
} dir;

void input();



input 712 E S g

#include
#include

dir SNAKE_DIR = RIGHT;

void input()
{
if (_kbhit())
{
int code = getch();
if (code == OxEQ)
{
int code2 = getch();
if (code2 == 72)
SNAKE_DIR = UP;
else if (code2 == 80)
SNAKE_DIR = DOWN;
else if (code2 == 75)
SNAKE_DIR = LEFT;
else if (code2 == 77)
SNAKE_DIR = RIGHT;

input()- kbhit()1} getch()E ©]-&-3to] WaF7] A<

tlo

RS DER DERE T
o

ok ke o2 Wk 2] A7 A&EBR| o]l dH-& AASt= W4 SNAKE DIR
o] Qi
render

void initRender();
void renderMove();
void renderEat();
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#include

#include

#include
int MAP_X;
int MAP_Y;

int START_X;
int START_Y;
int SNAKE_LEN;
int APPLE_X;
int APPLE_Y;
int SNAKE_POS[128][2];
int PRE_POS[2];

void initRender()

{

setCursor(1, );

setColor(WHITE, WHITE);
for (int i = 0; i < MAP_X + 2; i++)

{
gotoxy(i * 2, 0);
printf( )
gotoxy(i *# 2, MAP_Y + 1);
printf( )
}
for (int i = 0; i < MAP_Y + 2; i++)
{
gotoxy (@, i);
printf( )
gotoxy((MAP_X + 1) * 2, i);
printf( )
}



setColor(BLUE, BLUE);
for (int 1 = @0; i < SNAKE_LEN; i++)

{
gotoxy (2 * (START_X + i), START_Y);

printf( )

setColor(RED, RED);
gotoxy (APPLE_X * 2, APPLE_Y);
printf( )5

setColor(BLACK, WHITE);
gotoxy(2, MAP_Y + 3);
printf( > SNAKE_LEN);

rendere= tHE Y9 o7 gES BiFo 2 AHFRIt) initRender(olAl AlYe] Al2HE L

BA
A Eagh e Al W, A4S 28 g Jae Sa

void renderMove()

{

setColor(BLACK, BLACK);
gotoxy(PRE_POS[@] * 2, PRE_POS[1]);
printf( )

setColor(BLUE, BLUE);
gotoxy (SNAKE_POS[SNAKE_LEN - 1][0] * 2, SNAKE_POS[SNAKE_LEN - 1][1]);
printf( )

renderMove()= AHHE WA 1 o] 53 S W& AT Yotz Tapolth, AlE 94| gkt
ol dol= HshA] ofal, Wie] HA w2
SHA] b= T E BE w2 A e

Z7b5He £ et oh Tt
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void renderEat()

{
setColor(BLUE, BLUE);
gotoxy (SNAKE_POS[SNAKE_LEN - 1][@] * 2, SNAKE_POS[SNAKE_LEN - 1][1]);
printf( )5
setColor(RED, RED);
gotoxy (APPLE_X # 2, APPLE_Y);
printf( )
setColor(BLACK, WHITE);
gotoxy(2, MAP_Y + 3);
printf( > SNAKE_LEN);
}

Hrf & AFE H ook Zolrt sl F7ste] meEl vt glol A A gkttt webA o] A9 meE
AASHA 3L HeElS 7R 5 Abte] fx|ek Ha=E dd|o| =t gt

snake

typedef enum moveResult {
EAT, MOVE, FAIL
} moveResult;

void init();

moveResult move();

void newApple();

void eat(int x, int y);
2yjo] 3 AU A 7|52l snakeo|tt, A A oA Arge k=7t A2 Ql=d], 3t 7HA|
SR AL AL ARRE v 90k 94 g AR YRR ol dohd 4 s

o159] ANE HBSIES B,



#include
#include
#include
#include

int START X = 3;
int START_Y = 8;
int SNAKE_LEN = 3;
int SNAKE_POS[128][2];
int PRE_POS[2];

int APPLE_X
int APPLE_Y

12;
8;

dir SNAKE_DIR;
int MAP_X;
int MAP_Y;

void init()

{
srand(time( ))s
for (int i = 0; i < SNAKE_LEN; i++)
{
SNAKE_POS[i][@] = START_X + i;
SNAKE_POS[i][1] = START_Y;
}
}

snake, ol W] Zole} 2o 913, Akuke] 9IS trehih A W7t Uk, init(S W]

1ok A2k 91 7o] B 2 917 WjHL 2715k5He kS ek, init) 9] APeel 9 srand)

L stdlibholl QI R, TS hE Bohy] 913k A=S A AEs Zrkd A

a4e0] ATp7h Ero] ey whe] AE ghe A4 A7Eo.R AAste] if Antct the 91X
of At AR HES i

moveResult move()

{
int headX = SNAKE_POS[SNAKE_LEN - 1][@], headY = SNAKE_POS[SNAKE_LEN -

111115
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if (SNAKE_DIR == RIGHT)
headX++;

else if (SNAKE_DIR == LEFT)
headX--;

else if (SNAKE_DIR == DOWN)
headY++;

else if (SNAKE_DIR == UP)
headY--;

if (headX == @ || headY == 0 || headX == MAP_X + 1 || headY == MAP_Y + 1)

return FAIL;

for (int 1 = 1; i < SNAKE_LEN; i++)
if (SNAKE_POS[i][0] == headX && SNAKE_POS[i][1] == headY)
return FAIL;

if (APPLE_X == headX && APPLE_Y == headY)
{

eat(headX, headY);

return EAT;

PRE_POS[0@] = SNAKE_POS[@][0];
PRE_POS[1] = SNAKE_POS[@][1];
for (int i = 1; i < SNAKE_LEN; i++)
{
SNAKE_POS[i - 1][@] = SNAKE_POS[i][@];
SNAKE_POS[i - 1][1] = SNAKE_POS[i][1];
¥
SNAKE_POS[SNAKE_LEN - 1][0] = headX;
SNAKE_POS[SNAKE_LEN - 1][1] = headY;
return MOVE;

94 7159 move() input(9] ATE Fo TS0 2 o5 942 Tt
S MBI Bof A
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void newApple()

{
int appleX, appleY, isCreated = 0;
while (!isCreated)
{
appleX = rand() % MAP_X + 1;
appleY = rand() % MAP_Y + 1;
isCreated = 1;
for (int i = @; i < SNAKE_LEN; i++)
{
if (SNAKE_POS[i][0] == appleX && SNAKE_POS[i][1] == appleY)
{
isCreated = 0;
break;
}
}
}
APPLE_X = appleX;
APPLE_Y = appleY;
}
void eat(int x, int y)
{
SNAKE_POS[SNAKE_LEN][@] = x;
SNAKE_POS[SNAKE_LEN][1] = y;
SNAKE_LEN++;
newApple();
}

newApple()& AHS AAISH= 7]%, eat()S ZolE $7HA7]2L newApple()S AHS AA]
gttt rand()= srand()2 AR E A/ =5 vigto 2 28] 718 Boluji=g|, of7]- ymA A
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main

#include
#include
#include
#include
#include
#include
#pragma ( : 4996)

int MSPT = 100;
int MAP_X = 15;
int MAP_Y = 15;

void gameLoop();

int main()

{
init();
initRender();
gamelLoop();

}

main &7k & main.ce AYS AR A 24 dees T2 v Al

void gameLoop()

{
clock_t pre = clock();
while (1)
{
input();

clock_t now = clock();
if (now - pre >= MSPT * CLOCKS_PER_SEC / 1000)



moveResult result = move();

if (result == FAIL)
break;

else if (result == EAT)
renderEat();

else if (result == MOVE)
renderMove();

pre = now;

setColor(BLACK, WHITE);
gotoxy(@, MAP_Y + 4);

rr
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win32util

#include

LRESULT CALLBACK WndProc(HWND hWnd, UINT message, WPARAM wParam, LPARAM
1Param);

HWND createWindow(HINSTANCE hInstance, HINSTANCE hPrevInstance, LPSTR lpCmdLine,
int nCmdShow, int x, int y, int width, int height);

HWND createButton(HWND parent, int x, int y, int width, int height,
* text, int id);

HWND createText(HWND parent, int x, int y, int width, int height,
* text);
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#include

void buttonEvt(int id);
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LRESULT CALLBACK WndProc(HWND hWnd, UINT message, WPARAM wParam, LPARAM 1Param)
{
switch (message)
{
case WM_COMMAND :
buttonEvt(LOWORD(wParam));
break;
case WM_DESTROY:
PostQuitMessage(0);
break;
default:
return DefWindowProc (hWnd, message, wParam, lParam);

}

return 0;

il

buttonEvt() = HE HARE A Esl= g2 cale.coll A FoE o] ot 29 g HE
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HWND createWindow(HINSTANCE hInstance, HINSTANCE hPrevInstance, LPSTR lpCmdLine,
int nCmdShow, int x, int y, int width, int height)

WNDCLASS wc = { 0 };

wc.lpfnWndProc = WndProc;

wc.hInstance = hInstance;

wc.hbrBackground = (HBRUSH) (COLOR_BACKGROUND) ;
wc.lpszClassName = TEXT( )
RegisterClass(&wc);

HWND hWnd = CreateWindow(
TEXT( )
TEXT( )
WS_OVERLAPPEDWINDOW,
XJ
Y,
width,
height,

s

B

hInstance,



)
ShowlWindow(hWnd, nCmdShow);

return hwnd;

HWND createButton(HWND parent, int x, int y, int width, int height,
* text, int id)

HWND hWnd = CreateWindow(
L s
text,
WS_TABSTOP | WS_VISIBLE | WS_CHILD | BS_DEFPUSHBUTTON,
X,
Y,
width,
height,
parent,
id,
(HINSTANCE)GetWindowLongPtr(parent, GWLP_HINSTANCE),
)s
ShowWindow(hWnd, 1);

return hWnd;

HWND createText(HWND parent, int x, int y, int width, int height,
* text)

HWND hWnd = CreateWindow(
L s
text,
SS_CENTER | WS_CHILD,
X,
Y
width,
height,
parent,
s
(HINSTANCE)GetWindowLongPtr(parent, GWLP_HINSTANCE),
)
ShowWindow(hWnd, 1);
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return hwWnd;
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stack

void push(int n);
int pop();

stack2 282 95t 2] 4gke] $H4=2] push()2}F pop()©] AUt

#include

int stack[1024];
int size = 0;

void push(int n)

{
stack[size] = n;
Ssize++;
}
int pop()
{
size--;
return stack[size];
}
2EE A Wpg S WSk, push()2t pop()S o83 v E 9]
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calc

void calc();

void addExpr( ch);
void buttonEvt(int id);
void clear();

cales M E 22 W A1 E Hejste] 54 BAGL WS, 4] AL 3t S At

#include
#include
#include

HWND text;
expr[1024] = { 0, };

int len = 0;

void buttonEvt(int id)

{
if (id < 10)
addExpr(id + L 0');
else if (id == 10)
addExpr(L ' +");
else if (id == 11)
addExpr(L -");
else if (id == 12)
addExpr(L *");
else if (id == 13)
addExpr(L /' );
else if (id == 14)
calc();
else if (id == 15)
clear();
}

buttonEvt( 24 PR E We ofo|t 2 vigo R Pad ke Elakh 058 137
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void clear()

{
expr[0] =L 5
len = 0;
SetWindowText(text, expr);
}
void addExpr( ch)
{
expr[len] = ch;
expr[len + 1] = L g
len++;
SetWindowText(text, expr);
}
clear()t= 4] EAA S BE 9T BAES JASH: 715-L 3hn] addExpr( oA ESE
ke BAE 4] B o Bolk 7S gt

void calc()

{

for ( #* iter = expr; *iter; iter++)

{

if (L <= *iter &% *iter <= )
push(*iter - )5
else

{

int b = pop();

int a = pop();

if (*iter == )
push(a + b);

else if (*iter ==L'-")
push(a - b);

else if (*iter == L'*')
push(a * b);

else if (*iter ==1L1'/")



push(a / b);

len = 0;
wsprintf(expr, L >, pop());
SetWindowText (text, expr);

}
Vg A 71l cale0 4 BAE0] BAE 6}% S3fah] b AN LAl S
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main

#include
#pragma ( : 4996)

HWND hWnd, text;
HWND btn[16];

int WINAPI WinMain(HINSTANCE hInstance, HINSTANCE hPrevInstance, LPSTR 1pCmdLine,
int nCmdShow)

hWnd = createWindow(hInstance, hPrevInstance, lpCmdLine, nCmdShow, 0, 0,
410, 5490);

text = createText(hWnd, 0, 0, 400, 100, L"");

btn[@] = createButton(hWnd, 0, 100, 100, 100, L"+", 10);
btn[1] = createButton(hWnd, 100, 100, 100, 100, L' /", 7);
btn[2] = createButton(hWnd, 200, 100, 100, 100, L"'3", 8);
btn[3] = createButton(hWnd, 300, 100, 100, 100, L 9", 9);
btn[4] = createButton(hWnd, 0, 200, 100, 100, L"-", 11),;
btn[5] = createButton(hWnd, 100, 200, 100, 100, L 4", 4);
btn[6] = createButton(hWnd, 200, 200, 100, 100, L'5", 5);
btn[7] = createButton(hWnd, 300, 200, 100, 100, L'6", 6);
btn[8] = createButton(hWnd, 0, 300, 100, 100, L +", 12);
btn[9] = createButton(hWnd, 100, 300, 100, 100, L"'1", 1);
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btn[10] = createButton(hWnd, 200, 300, 100, 100, L"2", 2);
btn[11] = createButton(hWnd, 300, 300, 100, 100, L 3", 3);
btn[12] = createButton(hwnd, @, 400, 100, 100, L' /", 13);

btn[13] = createButton(hwnd, 100, 400, 100, 100, L'C", 15);
btn[14] = createButton(hWnd, 200, 400, 100, 100, L'0", 0);
btn[15] = createButton(hwnd, 300, 400, 100, 100, L=, 14);

MSG msg = { 0 };
while (GetMessage(&msg, , 0, 0))
{

TranslateMessage(&msg);
DispatchMessage(&msg);

return (int)msg.wParam;
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