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Abstract

This article demonstrated the process of creating the game in 2048 with the help of
Kivy framework and the Python programming language.
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@peiimBopk Kivy 10CTaTo4HO HENABHO MOSIBUIICA HAa PHIHKE U MPUHEC C
co00lf MHOTO MHTEPECHBIX BEIIEeH. DTO BO3MOXKHOCTH JIENIaTh OJAWH KO JJIs BCEX
ycrporictB, Windows, linux, Mac, Android, i1OS wu B3aumonelcTBUEe C
HU3KOYPOBHEBBIMU AaTunKamu [1].

[lenwro manHO# cTaThy sABIsiETCs co3nanue urpsl 2048 Ha dpeitmBopkeKivy.

JUist  o3HaKOMJIEHUS C S3bIKOM mporpammupoBanHus Python wmoxHO
MTO3HAKOMHUTCS c pa3IMYHBIMU UCCIIENOBAHUSIMU. I'.C.CeitpameroB
POJIEMOHCTPUPOBATT OCOOCHHOCTH MCHOJIB30BAHUS S3bIKA MPOTPAMMHUPOBAHUS
python B moarotoBke OyaylIMX WHXKEHEPOB-NPOrpaMMHUCTOB [2]. D.A.YceuHoB
IIPOIEMOHCTPUPOBAI UCIIOJIb30BaHUE 00BEKTHO-OPUEHTHUPOBAHHOTO
IPOrpaMMUPOBAHUS B paMKax JUCHUIUIMHBI «A3bIK MpOrpaMMHpoBaHus pythony»
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[3]. J.B.IlIkonpipeB IPOJEMOHCTPUPOBAI HCIIOJIb30BaHUE S3bIKa
nporpaMmMupoBaHus python M cuCTEMbl KOMIBIOTEPHOM airedOpbl Sympy Ha
(baKkyIbTaTUBHBIX 3aHATHSAX 1O Teopuu uducean[4]. B.B.bypkoB u W.B.banTtsim
MOKa3aJId UCTIOIb30BaHUE S3bIKA MTporpaMmMupoBanus python st peieHus 3aaad
MaTeMaTUYECKOTO MOJICIMPOBAHUS DJIEKTPOMEXAHUYECKUX CUCTEM [5].

CKpUNT HAUMHAETCA C UMIIOPTA HYKHBIX OMOJINOTEK.

from  future  import division
import random

fromkivy.animation import Animation

fromkivy.app import App

fromkivy.core.window import Window, Keyboard
fromkivy.graphics import Color, BorderImage
fromkivy.properties import ListProperty, NumericProperty
fromkivy.uix.widget import Widget

fromkivy.utils import get color from hex
fromkivy.vectorimportVector

Jlanplie uayT HaCTPONKHU 1BeTa (OHA, KIABUII YIPABICHUSI.

spacing = 15
colors = (
'eeedda', 'edeOc8', 'f2b179', 'f£59563',
'f67¢c5f', 'f65e3b', 'edcf72', 'edcchl',
'edc850'", 'edcbh3f', 'edczl2e')

tile colors = {2 ** i: color for i, color in
enumerate (colors, start=1)}

key vectors = {
Keyboard.keycodes['up']: (0, 1),
Keyboard.keycodes['right']: (1, 0),
Keyboard.keycodes['down']: (0, -1),
Keyboard.keycodes['left']: (-1, 0),

}
Kiacc Tile cogepxut B cebe HACTPOMKHU UKOHOK UTPOBOTO TTOJIA.

class Tile (Widget) :

font size = NumericProperty (24)

number = NumericProperty(2)

color = ListProperty(get color from hex(tile colors([2]))
number color = ListProperty(get color from hex('776e65"))
def  init (self, number=2, **kwargs):

super (Tile, self). init (**kwargs)

self.font size = 0.5 * self.width

self.number = number

self.update colors()

defupdate colors(self):

self.color = get color from hex(tile colors[self.number])
ifself.number> 4:
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self.number color = get color from hex('f9f6f2'")
def resize(self, pos, size):

self.pos = pos

self.size = size

self.font size = 0.5 * self.width

OyHKIMA all cells A00aBieT SYEHKH HA UTPOBOE IOJIE.

def all cells(flip x=False, flip y=False):

for x in (reversed(range(4)) if flip x else range(4)):
for y in (reversed(range(4)) if flip y else range(4)):
yield (x, V)

Knacc Board oTBedaeT 3a MOCTPOEHHE, YHPABIEHUE U JIOTUKY HIPOBBIX
(urex.

class Board (Widget) :

b = None
moving = False
def  init (self, **kwargs):
super (Board, self). 1init (**kwargs)

self.resize ()

def reset (self):

self.b = [[None for i in range(4)] for j in range (4)]
self.new tile()

self.new tile()

defnew tile(self, *args):

empty cells = [(x, y) for x, y in all cells()
ifself.b[x][y] is None]

if not empty cells:

print ('Game over (tentative: no cells)')
return

X, y = random.choice (empty cells)

tile = Tile(pos=self.cell pos(x, y),
size=self.cell size)

self.b[x][y] = tile

self.add widget (tile)

iflen(empty cells) == 1 and self.is deadlocked() :
print ('Game over (board is deadlocked) ')
self.moving = False

defis deadlocked(self):

for x, y in all cells():

ifself.b[x][y] is None:

return False

number = self.b[x][y].number

ifself.can combine(x + 1, y, number) or \
self.can combine(x, y + 1, number):
return False

return True

def move(self, dir x, dir y):
ifself.moving:

return
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dir x = int(dir_ x)

dir y = int(dir vy)

forboard x, board y in all cells(dir x> 0, dir y> 0):
tile = self.b[board x] [board y]

if not tile:

continue

X, y = board x, board y

whileself.can move (x + dir x, y + dir y):

self.b[x][y] = None

x += dir x

y += dir y
self.b[x][y] = tile
ifself.can combine(x + dir x, y + dir y, tile.number):
self.b[x][y] = None

X += dir x

y += dir y
self.remove widget (self.b[x][y])
self.b[x][y] = tile
tile.number *= 2
if (tile.number == 2048):

print ('You win the game')

tile.update colors()

if x == board x and y == board y:

continue # nothing has happened

anim = Animation (pos=self.cell pos(x, y),
duration=0.25, transition='linear')

if not self.moving:

anim.on complete = self.new tile

self.moving = True

anim.start (tile)

defvalid cell(self, board x, board y):

return (board x>= 0 and board y>= 0 and

board x<= 3 and board y<= 3)
defcan move (self, board x, board y):

return (self.valid cell (board x, board y) and
self.b[board x] [board y] is None)

defcan combine (self, board x, board y, number):
return (self.valid cell (board x, board y) and
self.b[board x][board y] is not None and

self.b[board x] [board y].number == number)

defcell pos(self, board x, board y):

return (self.x + board x * (self.cell size[0O] + spacing)
spacing,

self.y + board y * (self.cell size[l] + spacing) + spacing)
def resize(self, *args):

self.cell size = (0.25 * (self.width - 5 * spacing), ) * 2
self.canvas.before.clear ()

withself.canvas.before:

BorderImage (pos=self.pos, size=self.size, source='board.png')
Color (*get color from hex('cccOb4d'))

forboard x, board y in all cells():

BorderImage (pos=self.cell pos(board x, board vy),
size=self.cell size, source='cell.png')

_|_
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if not self.b:

return

forboard x, board y in all cells():

tile = self.b[board x] [board y]

if tile:

tile.resize (pos=self.cell pos(board x, board y),
size=self.cell size)

on _pos = resize

on size = resize

defon key down(self, window, key, *args):
if key in key vectors:
self.move (*key vectors[key])

defon touch up(self, touch):

v = Vector (touch.pos) - Vector (touch.opos)
ifv.length() < 20:
return
if abs(v.x) > abs(v.y):
v.y = 0
else
v.x = 0

self.move (*v.normalize())
Knacc 3amnycka urpsl.

classGameApp (App) :

defon start (self):

board = self.root.ids.board

board.reset ()
Window.bind (on_key down=board.on key down)

Co3z[aeM 9K3CMILIP KJIaCCa U BbI3bIBACM MCTO/ run.

if name == "' main
Window.clearcolor = get color from hex('faf8ef')
GameApp () .run ()

Pe3ynpTaT MOXKHO MOCMOTPETH Ha puc. 1 u puc. 2.
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BoiBoa: PazpaGorana urpa 2048 nHa s3pike mporpammupoBanus Pythonc
ucnosib3oBanueM (perimpopka Kivy.
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