['ypame 3Be37a

Level 1 of 201
Steps: 0

Kako pa urpawm I'ypame 3Be3za

l'yparbe 3Be3aa je ,,Sokoban® nan ,Box Pusher” knoH. Urpay ce Hanasm y cobu ca HEKONUKO 3Be34a.
Ospae ce Hanase M LW/bEBM Ca 3Be34MLLaMa Ha Koje Tpeba rypHyTu 3se3ge. Mirpay mopa fa cXBaTu Kako
[a 3Be3je rypHe Ha njoyuLe Koje Ha cebu nmajy 03Haky 3se3guue. Urpay He mosKe Aa rypHe 3se3gy
aKo je M3a te 3ua, UM HeKa gpyra 3se3ga. Urpay He morke nosyhu 3Besze, na ako 3Besga byae
rypHyTa y yrao, urpay he mopatu ga pecrapTyje HMBO. Kafa cy cBe 3Be3ze rypyTe y njouuLe Koje cy
O3HayeHe 3Be34MLLOM, HUBO je 3aBpLUEH U Npenasu ce Ha cnegehu.

CBaKM HMBO je caunmHjeH og 2D mpexe nnoumua. lNnoumuye 3anpaBo NpeacTaB/bajy CAMKE UCTe
BE/IMYMHE KOje ce MOry MOCTaBUTU jeaHa nopes apyre aa 6u ce popmmupane cnoxkenuje camke. Ca
HEKOJIMKO NOAHMX W 3UAHMX MN0YMLLA, MOMKEMO CTBOPUTU HMBOE MHOIMX 3aHUM/bUBMX OBSIMKa U
BE/IMYMNHA.

JaToTeKke HMBOA HUCY YK/byYeHEe Y U3BOPHU KOA. YMECTO Tora, MoXKeTe camMu Aa HanpasuTe JaToTeke
HMBOA MAM pga ux npeysmete. ®Pajn ca 201 HMBOOM Cce MOXe Mpey3eTM ca
http://invpy.com/starPusherLevels.txt. Kaga nokpeHeTe nporpam, yBepuTe ce Aa je OBa AaToTeka
HMBOa y uctom dongepy Kao M gatoTeKka starpusher:py. Y cynpoTHom, gobuhete oBy MOpyKy O
rpewum: AssertionError: Cannot find the level file:
starPusherlevels.txt

[u3ajH HMBoa je npBobUTHO Hanpasuo [asug B. CkuHep. MoxeTe npeyseTu Bulie cnaraauua ca
rerose Beb cTpaHuue Ha http://users.bentonrea.com/~sasquatch/sokoban/.

W3BopHU Ko 3a 'ypame 3Be3za

OBaj M3BOPHM KOA MOXeTe npeyseTu ca http://invpy.com/starpusher.py. Ako aobujete 6UNO Kakse
nopyKe o rpewum, nornegajte 6poj MHMje Koju je HaBeLeH y NopyLM O rpelLm 1 NpoBepuTe Koz, 3a
6uno Kojy rpelwky. Takohe, moxeTe Aa Konupate U HanenuTe CBOj Koz y Beb dopmy Ha agpecu
http://invpy.com/diff/starpusher aa suauTte ga A nocroje pasnunke mamehy Baller Koga U Koaa y
KHU3MK.

[laToTeka HMBOA ce MOKe npeyseTu ca http://invpy.com/starPusherlLevels.txt. Maounue ce mory
npeysetu ca http://invpy.com/starPusherlmages.zip.

Takohe, 6aLl Kao 1 BeBepUL,a, TpPaBa U HenpujaTesbCku 0b6jekTn y urpm Besepuua Jeae Besepuue, kaaa
KaXKem ,,manHu objekat” ,,06jektn 3a urpy” ,unm ,,06jeKTn HMBOa” y OBOM NOrNaB/by, HE MUC/IUM Ha
objekTe y cmucay objekaTa y ObjekTHo OpujeHTucaHom Mporpamuparey. OBu ,,06jeKTH” cy 3anpaso
Camo BPeAHOCTM Yy PEYHWMKY, aNn UX je laKLLe Ha3BaTK 0bjeKTUMa jep NpencTaB/bajy CTBapU y CBETY
urpe.


http://invpy.com/starPusherLevels.txt
http://users.bentonrea.com/~sasquatch/sokoban/
http://invpy.com/starpusher.py
http://invpy.com/diff/starpusher
http://invpy.com/starPusherLevels.txt
http://invpy.com/starPusherImages.zip

1. # Star Pusher (a Sokoban clone)

2. # By Al Sweigart al@inventwithpython.com
3. # http://inventwithpython.com/pygame

4. # Creative Commons BY-NC-SA 3.0 US

5.
6
7
8
9

. import random, sys, copy, 0s, pygame
. from pygame.locals import *

. FPS =30 # frames per second to update the screen

10. WINWIDTH = 800 # width of the program's window, in pixels

11. WINHEIGHT = 600 # height in pixels

12. HALF_WINWIDTH = int(WINWIDTH / 2)

13. HALF_WINHEIGHT = int(WINHEIGHT / 2)

14.

15. # The total width and height of each tile in pixels.

16. TILEWIDTH =50

17. TILEHEIGHT =85

18. TILEFLOORHEIGHT =45

19.

20. CAM_MOVE_SPEED = 5 # how many pixels per frame the camera moves
21.

22. # The percentage of outdoor tiles that have additional

23. # decoration on them, such as a tree or rock.

24. OUTSIDE_DECORATION_PCT =20

25.

26. BRIGHTBLUE =( 0, 170, 255)

27. WHITE = (255, 255, 255)

28. BGCOLOR = BRIGHTBLUE

29. TEXTCOLOR = WHITE

30.

31. UP = "up'

32. DOWN = 'down’

33. LEFT ="left’

34. RIGHT = 'right'

35.

36.

37. def main():

38. global FPSCLOCK, DISPLAYSURF, IMAGESDICT, TILEMAPPING,
OUTSIDEDECOMAPPING, BASICFONT, PLAYERIMAGES, currentimage
39.

40. # Pygame initialization and basic set up of the global variables.
41.  pygame.init()

42. FPSCLOCK = pygame.time.Clock()

43.

44. # Because the Surface object stored in DISPLAYSURF was returned
45.  # from the pygame.display.set_mode() function, this is the

46. # Surface object that is drawn to the actual computer screen
47. # when pygame.display.update() is called.

48. DISPLAYSURF = pygame.display.set_mode((WINWIDTH, WINHEIGHT))
49.

50. pygame.display.set_caption('Star Pusher')

51. BASICFONT = pygame.font.Font('freesansbold.ttf', 18)

52.

53. # Aglobal dict value that will contain all the Pygame

54. # Surface objects returned by pygame.image.load().

55. IMAGESDICT = {'uncovered goal': pygame.image.load('RedSelector.png'),

56. 'covered goal': pygame.image.load('Selector.png'),
57. 'star': pygame.image.load('Star.png'),

58. 'corner': pygame.image.load('Wall Block Tall.png'),
59. ‘wall's pygame.image.load('Wood Block Tall.png'),

60. 'inside floor': pygame.image.load('Plain Block.png'),




61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.

‘outside floor': pygame.image.load('Grass Block.png'),
'title': pygame.image.load('star_title.png'),
'solved': pygame.image.load('star_solved.png'),
'princess': pygame.image.load('princess.png'),
'boy': pygame.image.load('boy.png'),

'catgirl's pygame.image.load('catgirl.png'),
'horngirl': pygame.image.load('horngirl.png'),
'pinkgirl': pygame.image.load('pinkgirl.png'),
‘rock': pygame.image.load('Rock.png'),

‘short tree': pygame.image.load('Tree_Short.png'),
'tall tree': pygame.image.load('Tree_Tall.png'),
'ugly tree': pygame.image.load('Tree_Ugly.png')}

# These dict values are global, and map the character that appears
#in the level file to the Surface object it represents.
TILEMAPPING = {'x': IMAGESDICT['corner'],
"#'t IMAGESDICT['wall'],
'0's IMAGESDICT['inside floor'],
"'t IMAGESDICT['outside floor']}
OUTSIDEDECOMAPPING = {'1': IMAGESDICT['rock'],
'2': IMAGESDICT['short tree'],
'3': IMAGESDICT['tall tree'],
'4's IMAGESDICT['ugly tree']}

# PLAYERIMAGES is a list of all possible characters the player can be.
# currentlmage is the index of the player's current player image.
currentimage =0
PLAYERIMAGES = [IMAGESDICT['princess'],

IMAGESDICT['boy'],

IMAGESDICT[ catgirl'],

IMAGESDICT['horngirl'],

IMAGESDICT['pinkgirl']]

startScreen() # show the title screen until the user presses a key

# Read in the levels from the text file. See the readLevelsFile() for

# details on the format of this file and how to make your own levels.
levels = readLevelsFile('starPusherLevels.txt')

currentLevellndex =0

# The main game loop. This loop runs a single level, when the user
# finishes that level, the next/previous level is loaded.
while True: # main game loop

# Run the level to actually start playing the game:

result = runLevel(levels, currentLevellndex)

if result in ('solved’, 'next'):
# Go to the next level.
currentLevellndex += 1
if currentLevellndex >= len(levels):
# If there are no more levels, go back to the first one.
currentLevellndex =0
elif result == 'back’:
# Go to the previous level.
currentLevellndex -= 1
if currentLevellndex < O:
# If there are no previous levels, go to the last one.
currentLevellndex = len(levels)-1
elif result == 'reset:
pass # Do nothing. Loop re-calls runLevel() to reset the level




121.
122.

123

124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.

. def runLevel(levels, levelNum):

global currentimage

levelObj = levels[levelnum]

mapObj = decorateMap(levelObj['mapObj'], levelObj['startState']['player'])
gameStateObj = copy.deepcopy(levelObj['startState'])

mapNeedsRedraw = True # set to True to call drawMap()

levelSurf = BASICFONT.render('Level %s of %s' % (levelObj['levelNum'] + 1, totalNumOfLevels), 1, TEXTCOLOR)
levelRect = levelSurf.get_rect()

levelRect.bottomleft = (20, WINHEIGHT - 35)

mapWidth = len(mapObj) * TILEWIDTH

mapHeight = (len(mapObj[0]) - 1) * (TILEHEIGHT - TILEFLOORHEIGHT) + TILEHEIGHT
MAX_CAM_X_PAN = abs(HALF_WINHEIGHT - int(mapHeight / 2)) + TILEWIDTH
MAX_CAM_Y_PAN = abs(HALF_WINWIDTH - int(mapWidth / 2)) + TILEHEIGHT

136.

137.
138.
139.
140.
141.
142.
143.
144.
145.

levellsComplete = False

# Track how much the camera has moved:

cameraOffsetX =0

cameraOffsetY =0

# Track if the keys to move the camera are being held down:
cameraUp = False

cameraDown = False

cameraleft = False

cameraRight = False

146.

147.
148.
149.
150.

while True: # main game loop
# Reset these variables:
playerMoveTo = None
keyPressed = False

151.

152.
153.
154.
155.

for event in pygame.event.get(): # event handling loop
if event.type == QUIT:
# Player clicked the "X" at the corner of the window.
terminate()

156.

157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.

elif event.type == KEYDOWN:

# Handle key presses

keyPressed = True

if event.key == K_LEFT:
playerMoveTo = LEFT

elif event.key == K_RIGHT:
playerMoveTo = RIGHT

elif event.key == K_UP:
playerMoveTo = UP

elif event.key == K_DOWN:
playerMoveTo = DOWN

168.

169.
170.
171.
172.
173.
174.
175.
176.
177.

# Set the camera move mode.

elif event.key == K_a:
cameraleft = True

elif event.key == K_d:
cameraRight = True

elif event.key == K_w:
cameraUp = True

elif event.key == K_s:
cameraDown = True

178.




179. elif event.key == K_n:

180. return 'next'

181. elif event.key == K_b:

182. return 'back’

183.

184. elif event.key == K_ESCAPE:

185. terminate() # Esc key quits.

186. elif event.key == K_BACKSPACE:

187. return ‘reset' # Reset the level.

188. elif event.key == K_p:

189. # Change the player image to the next one.

190. currentimage +=1

191. if currentimage >= len(PLAYERIMAGES):

192. # After the last player image, use the first

193. currentimage =0

194. mapNeedsRedraw = True

195.

196. elif event.type == KEYUP:

197. # Unset the camera move mode.

198. if event.key == K_a:

199. cameraleft = False

200. elif event.key == K_d:

201. cameraRight = False

202. elif event.key == K_w:

203. cameraUp = False

204. elif event.key == K_s:

205. cameraDown = False

206.

207. if playerMoveTo != None and not levellsComplete:
208. # If the player pushed a key to move, make the move
209. # (if possible) and push any stars that are pushable.
210. moved = makeMove(mapObj, gameStateObj, playerMoveTo)
211.

212. if moved:

213. # increment the step counter.

214, gameStateObj['stepCounter'] +=1

215. mapNeedsRedraw = True

216.

217. if isLevelFinished(levelObj, gameStateObj):

218. # level is solved, we should show the "Solved!" image.
219. levellsComplete = True

220. keyPressed = False

221.

222. DISPLAYSURF.fill(BGCOLOR)

223.

224. if mapNeedsRedraw:

225. mapSurf = drawMap(mapObj, gameStateObj, levelObj['goals'])
226. mapNeedsRedraw = False

227.

228. if cameraUp and cameraOffsetY < MAX_CAM_X_PAN:
229. cameraOffsetY += CAM_MOVE_SPEED

230. elif cameraDown and cameraOffsetY > -MAX_CAM_X_PAN:
231. cameraOffsetY -= CAM_MOVE_SPEED

232. if cameraleft and cameraOffsetX < MAX_CAM_Y_PAN:
233. cameraOffsetX += CAM_MOVE_SPEED

234. elif cameraRight and cameraOffsetX > -MAX_CAM_Y_PAN:
235. cameraOffsetX -= CAM_MOVE_SPEED

236.

237. # Adjust mapSurf's Rect object based on the camera offset.
238. mapSurfRect = mapSurf.get_rect()
239. mapSurfRect.center = (HALF_WINWIDTH + cameraOffsetX, HALF_WINHEIGHT + cameraOffsetY)




240.

241. # Draw mapSurf to the DISPLAYSURF Surface object.

242. DISPLAYSURF.blit(mapSurf, mapSurfRect)

243,

244, DISPLAYSURF.blit(levelSurf, levelRect)

245. stepSurf = BASICFONT.render('Steps: %s' % (gameStateObj['stepCounter']), 1, TEXTCOLOR)
246. stepRect = stepSurf.get_rect()

247. stepRect.bottomleft = (20, WINHEIGHT - 10)

248. DISPLAYSURF.blit(stepSurf, stepRect)

249.

250. if levellsComplete:

251. #is solved, show the "Solved!" image until the player

252. # has pressed a key.

253. solvedRect = IMAGESDICT['solved'].get_rect()

254. solvedRect.center = (HALF_WINWIDTH, HALF_WINHEIGHT)
255. DISPLAYSURF.blit(IMAGESDICT['solved'], solvedRect)

256.

257. if keyPressed:

258. return 'solved'

259.

260. pygame.display.update() # draw DISPLAYSURF to the screen.
261. FPSCLOCK.tick()

262.

263.

264. def isWall(mapObj, x, y):

265. """Returns True if the (x, y) position on

nnn

266. the map is a wall, otherwise return False.
267. ifx<0orx>=len(mapObj) ory < 0 or y >= len(mapObij[x]):

268. return False # x and y aren't actually on the map.

269. elif mapObj[x][y]in ('#', 'x'):

270. return True # wall is blocking

271. return False

272.

273.

274. def decorateMap(mapObj, startxy):

275. """Makes a copy of the given map object and modifies it.
276. Hereis what is done to it:

277. * Walls that are corners are turned into corner pieces.
278. * The outside/inside floor tile distinction is made.

279. * Tree/rock decorations are randomly added to the outside tiles.
280.

281. Returns the decorated map object."""

282.

283. startx, starty = startxy # Syntactic sugar

284.

285. # Copy the map object so we don't modify the original passed
286. mapObjCopy = copy.deepcopy(mapObij)

287.

288. # Remove the non-wall characters from the map data

289. for x in range(len(mapObjCopy)):

290. for y in range(len(mapObjCopy[0])):

291. if mapObjCopy[x]lylin ('S, ", '@", '+, "™):
292. mapObjCopy[x]ly] ="
293.

294. # Flood fill to determine inside/outside floor tiles.
295. floodFill(mapObjCopy, startx, starty, ' ', '0)

296.

297. # Convert the adjoined walls into corner tiles.
298. for x in range(len(mapObjCopy)):

299. for y in range(len(mapObjCopy[0])):

300.

301. if mapObjCopy[x][y] == '#'




302. if (isWall(mapObjCopy, x, y-1) and isWall(mapObjCopy, x+1, y)) or \

303. (iswall(mapObjCopy, x+1, y) and isWall(mapObjCopy, x, y+1)) or \
304. (iswall(mapObjCopy, x, y+1) and isWall(mapObjCopy, x-1,y)) or \
305. (iswall(mapObjCopy, x-1, y) and isWall(mapObjCopy, x y-1)):

306. mapObjCopy[x][y] = 'x'

307.

308. elif mapObjCopy[x][y] == "' and random.randint(0, 99) < OUTSIDE_DECORATION_PCT:
309. mapObjCopy[x][y] = random.choice(list(OUTSIDEDECOMAPPING.keys()))
310.

311. return mapObjCopy

312.

313.

314. def isBlocked(mapObj, gameStateObj, x, y):

315. """Returns True if the (x, y) position on the map is

316. blocked by a wall or star, otherwise return False."""

317.

318. if isWall(mapObj, x, y):

319. return True

320.

321. elif x< 0 or x >=len(mapObj) or y < 0 or y >= len(mapObj[x]):

322. return True # x and y aren't actually on the map.

323.

324. elif (x, y) in gameStateObj['stars']:

325. return True # a star is blocking

326.

327. return False

328.

329.

330. def makeMove(mapObj, gameStateObj, playerMoveTo):

331. """Given a map and game state object, see if it is possible for the

332. player to make the given move. If it is, then change the player's
333. position (and the position of any pushed star). If not, do nothing.
334,

335. Returns True if the player moved, otherwise False.
336.

337. # Make sure the player can move in the direction they want.
338. playerx, playery = gameStateObj['player']

3309.

340. # This variable is "syntactic sugar". Typing "stars" is more

341. #readable than typing "gameStateObj['stars']" in our code.
342. stars = gameStateObj['stars']

343,

344. # The code for handling each of the directions is so similar aside
345. #from adding or subtracting 1 to the x/y coordinates. We can
346. # simplify it by using the xOffset and yOffset variables.

347. if playerMoveTo == UP:

348. xOffset =0

349. yOffset = -1

350. elif playerMoveTo == RIGHT:

351. xOffset =1

352. yOffset =0

353. elif playerMoveTo == DOWN:

354. xOffset =0

355. yOffset = 1

356. elif playerMoveTo == LEFT:

357. xOffset = -1

358. yOffset =0

359.

360. # See if the player can move in that direction.

361. if isWall(mapObj, playerx + xOffset, playery + yOffset):

362. return False

363. else:

nn




364. if (playerx + xOffset, playery + yOffset) in stars:

365. # There is a star in the way, see if the player can push it.

366. if not isBlocked(mapObj, gameStateObj, playerx + (xOffset*2), playery + (yOffset*2)):
367. # Move the star.

368. ind = stars.index((playerx + xOffset, playery + yOffset))

369. stars[ind] = (stars[ind][0] + xOffset, stars[ind][1] +yOffset)

370. else:

371. return False

372. # Move the player upwards.
373. gameStateObj['player'] = (playerx + xOffset, playery + yOffset)

374. return True

375.

376.

377. def startScreen():

378. """Display the start screen (which has the title and instructions)
379. until the player presses a key. Returns None."""

380.

381. # Position the title image.

382. titleRect = IMAGESDICT[ 'title'].get_rect()

383. topCoord =50 # topCoord tracks where to position the top of the text
384. titleRect.top = topCoord

385. titleRect.centerx = HALF_WINWIDTH

386. topCoord += titleRect.height

387.

388. # Unfortunately, Pygame's font & text system only shows one line at
389. # atime, so we can't use strings with \n newline characters in them.
390. # So we will use a list with each line in it.

391. instructionText = ['Push the stars over the marks.',

392. 'Arrow keys to move, WASD for camera control, P to change character.',
393. '‘Backspace to reset level, Esc to quit.',

394. ‘N for next level, B to go back a level.']

395.

396. # Start with drawing a blank color to the entire window:

397. DISPLAYSUREF.fill(BGCOLOR)

398.

399. # Draw the title image to the window:

400. DISPLAYSURF.blit(IMAGESDICT['title'], titleRect)

401.

402. # Position and draw the text.

403. foriinrange(len(instructionText)):

404. instSurf = BASICFONT.render(instructionText[i], 1, TEXTCOLOR)
405. instRect = instSurf.get_rect()

406. topCoord += 10 # 10 pixels will go in between each line of text.
407. instRect.top = topCoord

408. instRect.centerx = HALF_WINWIDTH

409. topCoord += instRect.height # Adjust for the height of the line.
410. DISPLAYSURF.blit(instSurf, instRect)

411.

412. while True: # Main loop for the start screen.
413. for event in pygame.event.get():

414. if event.type == QUIT:

415. terminate()

416. elif event.type == KEYDOWN:

417. if event.key == K_ESCAPE:

418. terminate()

419. return # user has pressed a key, so return.
420.

421. # Display the DISPLAYSURF contents to the actual screen.
422. pygame.display.update()

423.  FPSCLOCK.tick()

424,




425.

426. def readLevelsFile(filename):

427.
428.
429.
430.
431.
432.
433,
434,
435,
436.
437.
438.
439.
440.
441.
442.
443,
444,
445,
446.
447.
448.
449.
450.
451.
452.
453.
454,
455,
456.
457.
458.
459.
460.
461.
462.
463.
464.
465.
466.
467.
468.
469.
470.
471.
472.
473.
474,
475.
476.
477.
478.
479.
480.
481.
482.
483.
484,
485.

assert os.path.exists(filename), 'Cannot find the level file: %s' % (filename)
mapFile = open(filename, 'r')

# Each level must end with a blank line

content = mapFile.readlines() + ['\r\n']

mapFile.close()

levels =[] # Will contain a list of level objects.
levelNum =0
mapTextLines = [] # contains the lines for a single level's map.
mapObj =[] # the map object made from the data in mapTextLines
for lineNum in range(len(content)):

# Process each line that was in the level file.

line = content[lineNum].rstrip('\r\n')

if ;" inline:
# Ignore the ; lines, they're comments in the level file.
line = line[:line.find(';')]

if line 1=""
# This line is part of the map.
mapTextLines.append(line)
elif line == " and len(mapTextLines) > 0:
# A blank line indicates the end of a level's map in the file.
# Convert the text in mapTextLines into a level object.

# Find the longest row in the map.
maxWidth = -1
foriin range(len(mapTextLines)):

if len(mapTextLines[i]) > maxWidth:

maxWidth = len(mapTextLines[i])

# Add spaces to the ends of the shorter rows. This
# ensures the map will be rectangular.
for i in range(len(mapTextLines)):

mapTextLines[i] +=""'* (maxWidth - len(mapTextLines[i]))

# Convert mapTextLines to a map object.
for x in range(len(mapTextLines[0])):
mapObj.append([])
for y in range(len(mapTextLines)):
for x in range(maxWidth):
mapObj[x].append(mapTextLines[y][x])

# Loop through the spaces in the map and find the @, ., and $
# characters for the starting game state.
startx = None # The x and y for the player's starting position
starty = None
goals =[] # list of (x, y) tuples for each goal.
stars = [] # list of (x, y) for each star's starting position.
for x in range(maxWidth):
for y in range(len(mapObj[x])):
if mapObj[x][yl in (@', '+'):
#'@'is player, '+'is player & goal
startx = x
starty =y
if mapObj[x][ylin (", '+, '*'):
#'"is goal, '"*'is star & goal
goals.append((x, y))
if mapObj[x][y]lin ('S, '*'):
#'S'is star




486. stars.append((x, y))

487.
488. # Basic level design sanity checks:
489. assert startx != None and starty != None, 'Level %s (around

line %s) in %s is missing a "@" or "+" to mark the start point.' % (levelNum+1,
lineNum, filename)

490. assert len(goals) > 0, 'Level %s (around line %s) in %s must

have at least one goal.' % (levelNum+1, lineNum, filename)

491. assert len(stars) >= len(goals), 'Level %s (around line %s) in
%s is impossible to solve. It has %s goals but only %s stars.' % (levelNum+1,
lineNum, filename, len(goals), len(stars))

492.

493. # Create level object and starting game state object.
494, gameStateObj = {'player': (startx, starty),

495. 'stepCounter': 0,

496. 'stars': stars}

497. levelObj = {'width': maxWidth,

498. 'height': len(mapObj),

499. 'mapObj': mapObj,

500. 'goals': goals,

501. 'startState': gameStateObj}

502.

503. levels.append(levelObj)

504.

505. # Reset the variables for reading the next map.
506. mapTextLines =[]

507. mapObj =]

508. gameStateObj = {}

509. levelNum +=1

510. return levels

511.

512.

513. def floodFill(mapObj, x, y, oldCharacter, newCharacter):
514. """Changes any values matching oldCharacter on the map object to

515. newcCharacter at the (x, y) position, and does the same for the

516. positions to the left, right, down, and up of (x, y), recursively."""
517.

518. # In this game, the flood fill algorithm creates the inside/outside
519. # floor distinction. This is a "recursive" function.

520. # For more info on the Flood Fill algorithm, see:

521. # http://en.wikipedia.org/wiki/Flood fill

522. if mapObj[x][y] == oldCharacter:

523. mapObj[x][y] = newCharacter

524.

525. if x <len(mapObj) - 1 and mapObj[x+1][y] == oldCharacter:

526. floodFill(mapObj, x+1, y, oldCharacter, newCharacter) # call right
527. if x>0 and mapObj[x-1][y] == oldCharacter:

528. floodFill(mapObj, x-1, y, oldCharacter, newCharacter) # call left
529. ify <len(mapObj[x]) - 1 and mapObj[x][y+1] == oldCharacter:

530. floodFill(mapObj, x, y+1, oldCharacter, newCharacter) # call down
531. if y> 0 and mapObj[x][y-1] == oldCharacter:

532. floodFill(mapObj, x, y-1, oldCharacter, newCharacter) # call up
533.

534.
535. def drawMap(mapObj, gameStateObj, goals):
536. """Draws the map to a Surface object, including the player and

537. stars. This function does not call pygame.display.update(), nor

538. does it draw the "Level" and "Steps" text in the corner."""

539.

540. # mapSurf will be the single Surface object that the tiles are drawn
541. #on, so thatit is easy to position the entire map on the DISPLAYSURF




542.
543.
544.
545.
546.

# Surface object. First, the width and height must be calculated.

mapSurfWidth = len(mapObj) * TILEWIDTH

mapSurfHeight = (len(mapObj[0]) - 1) * (TILEHEIGHT - TILEFLOORHEIGHT) + TILEHEIGHT
mapSurf = pygame.Surface((mapSurfWidth, mapSurfHeight))

mapSurf.fil(BGCOLOR) # start with a blank color on the surface.

547.

548.
549.
550.
551.

# Draw the tile sprites onto this surface.
for x in range(len(mapObj)):
for y in range(len(mapObj[x])):
spaceRect = pygame.Rect((x * TILEWIDTH, y * (TILEHEIGHT -

TILEFLOORHEIGHT), TILEWIDTH, TILEHEIGHT))

552.
553.
554.
555.

if mapObj[x][y] in TILEMAPPING:
baseTile = TILEMAPPING[mapObj[x][y]l]
elif mapObj[x][y] in OUTSIDEDECOMAPPING:
baseTile = TILEMAPPING[' ']

556.

557.
558.

# First draw the base ground/wall tile.
mapSurf.blit(baseTile, spaceRect)

559.

560.
561.
562.
563.
564.
565.
566.
567.
568.
569.
570.
571.

if mapObj[x][y] in OUTSIDEDECOMAPPING:
# Draw any tree/rock decorations that are on this tile.
mapSurf.blit(OUTSIDEDECOMAPPING[mapObj[x][y]], spaceRect)
elif (x, y) in gameStateObj['stars']:
if (x, y) in goals:
# A goal AND star are on this space, draw goal first.
mapSurf.blit(IMAGESDICT['covered goal'], spaceRect)
# Then draw the star sprite.
mapSurf.blit(IMAGESDICT['star'], spaceRect)
elif (x, y) in goals:
# Draw a goal without a star on it.
mapSurf.blit(IMAGESDICT['uncovered goal'], spaceRect)

572.

573.
574.
575.
576.
577.
578.

# Last draw the player on the board.
if (x, y) == gameStateObj['player']:
# Note: The value "currentimage" refers
#to a key in "PLAYERIMAGES" which has the
# specific player image we want to show.
mapSurf.blit(PLAYERIMAGES[currentimage], spaceRect)

579.

580.

return mapSurf

581.
582.

583

584.
585.
586.
587.
588.
589.

. def isLevelFinished(levelObj, gameStateObj):
"""Returns True if all the goals have stars in them.
for goal in levelObj['goals']:
if goal not in gameStateObj['stars']:
# Found a space with a goal but no star on it.
return False
return True

nin

590.
591.

592

593.
594.

. def terminate():

pygame.quit()
sys.exit()

595.
596.

597

598.

.if name =='main":
main()




[loyeTHO MoAeIaBambe

1. # Star Pusher (a Sokoban clone)

2. # By Al Sweigart al@inventwithpython.com
3. # http://inventwithpython.com/pygame

4. # Creative Commons BY-NC-SA 3.0 US

5.
6
7
8
9

. import random, sys, copy, 0s, pygame
. from pygame.locals import *

. FPS =30 # frames per second to update the screen

10. WINWIDTH = 800 # width of the program's window, in pixels
11. WINHEIGHT = 600 # height in pixels

12. HALF_WINWIDTH = int(WINWIDTH / 2)

13. HALF_WINHEIGHT = int(WINHEIGHT / 2)

14.

15. # The total width and height of each tile in pixels.

16. TILEWIDTH =50

17. TILEHEIGHT = 85

18. TILEFLOORHEIGHT =45

19.

20. CAM_MOVE_SPEED =5 # how many pixels per frame the camera moves
21.

22. # The percentage of outdoor tiles that have additional
23. # decoration on them, such as a tree or rock.

24. OUTSIDE_DECORATION_PCT =20

25.

26. BRIGHTBLUE =( 0, 170, 255)

27. WHITE = (255, 255, 255)

28. BGCOLOR = BRIGHTBLUE

29. TEXTCOLOR = WHITE

30.

31. UP="up'

32. DOWN = 'down'
33. LEFT ="left’

34. RIGHT = 'right’

OBe KOHCTaHTe ce KOpuUCTe Yy pasnmuutum genosuma nporpama. lpomeHsbuse TILEWIDTH u
TILEHEIGHT nokasyjy ga je cBaka of civka y wunpuHu 50 nukcena n Bucoka 85 nukcena. Mehytum,
OBe NoyuMue ce NpeKknanajy jeAHa ca APYrom Kafa Cy HaupTaHe Ha ekpaHy. (OBo je objawmeHo
KacHuje.) TILEFLOORHEIGHT ce ogHOCK Ha YMkbeHMLY Aa je 4e0 NAoYMLe Koju NpeacTaB/ba Nog Mma
BUCUHY 45 nuKcena. EBo gmjarpama cavKke paBHor noaa:

TILEWIDTH
(50 pixels)
"

TILEFLOORHEIGHT{ TILEHEIGHT
(45 pixels) (85 pixels)

TpaBHaTe naoumLe M3BaH NPOCTOpUje Ye NOHEeKaZ MMATU AoAaTHe AeKopauuje, Kao wTo cy apsehe
unm Kamerbe. KoHctaHTa OUTSIDE_DECORATION_PCT nokasyje Koju npoueHaT oBux naoumua he
HaCYMWYHO MMaTu OBe AeKopaumje.



37. def main():

38. global FPSCLOCK, DISPLAYSURF, IMAGESDICT, TILEMAPPING,
OUTSIDEDECOMAPPING, BASICFONT, PLAYERIMAGES, currentimage
39.

40. # Pygame initialization and basic set up of the global variables.
41. pygame.init()

42. FPSCLOCK = pygame.time.Clock()

43.

44. # Because the Surface object stored in DISPLAYSURF was returned
45. # from the pygame.display.set_mode() function, this is the

46. # Surface object that is drawn to the actual computer screen

47. # when pygame.display.update() is called.

48. DISPLAYSURF = pygame.display.set_mode((WINWIDTH, WINHEIGHT))
49.

50. pygame.display.set_caption('Star Pusher')

51. BASICFONT = pygame.font.Font('freesansbold.ttf', 18)

OBo cy yobuyajeHa Pygame nogeluaBarba Koja ce M3BpLUABajy Ha NOYETKY Nporpama.

53. # A global dict value that will contain all the Pygame

54. # Surface objects returned by pygame.image.load().

55. IMAGESDICT = {'uncovered goal': pygame.image.load('RedSelector.png'),
56. 'covered goal': pygame.image.load('Selector.png'),
57. 'star's pygame.image.load('Star.png'),

58. ‘corner': pygame.image.load('Wall Block Tall.png'),
59. ‘wall's pygame.image.load('Wood Block Tall.png'),

60. 'inside floor': pygame.image.load('Plain Block.png'),
61. 'outside floor': pygame.image.load('Grass Block.png'),
62. 'title": pygame.image.load('star_title.png'),

63. 'solved': pygame.image.load('star_solved.png’),

64. 'princess': pygame.image.load('princess.png'),

65. 'boy': pygame.image.load('boy.png'),

66. ‘catgirl's pygame.image.load('catgirl.png'),

67. 'horngirl': pygame.image.load('horngirl.png’),

68. 'pinkgirl': pygame.image.load('pinkgirl.png'),

69. 'rock’: pygame.image.load('Rock.png'),

70. 'short tree': pygame.image.load('Tree_Short.png'),
71. 'tall tree': pygame.image.load('Tree_Tall.png'),

72. 'ugly tree': pygame.image.load('Tree_Ugly.png')}

IMAGESDICT je peyHUK rge ce 4yBajy yumTtaHe cnmke. OBO o0/1aKwaBa ynotpeby y ¢opyrum pyHKLMjamMa,
jep camo IMAGESDICT npomeHs/bMBa Mmopa 6MTK rnobanHa. AKO CMO CBaKy O, OBUX C/IMKA CaYyBanu y
0/ZlBOjeHUM NMpPOMEH/bMBaMa, OHAA 6u cBux 18 npomeH/bMBUX (33 18 c/IMKa Koje ce KopucTe y 0BOj
urpu) mopano 6uTH rnobanHo. PEUHMK KOju cagprKu cBe MOBPLUMHCKE 06jeKTe ca C/IMKama je naKkLwm
33 pyKOBakbe.

74. # These dict values are global, and map the character that appears
75. #inthe level file to the Surface object it represents.

76. TILEMAPPING = {'x': IMAGESDICT['corner'],

77. "#'s IMAGESDICT['wall'],

78. '0"s IMAGESDICT['inside floor'],

79. "'t IMAGESDICT['outside floor']}




CTpyKTypa nogaTtaka 3a many je camo 2D auncra nojegMHavYHUX HM30Ba 3HaKosa. PeyHuK TILEMAPPING
noBe3yje 3HAKOBE KOju Ce KOPUCTE ca CAMKama Koje npeacTtaBsbajy. (OBo he nocratu jacHuje y
objawmery dyHKuMje drawMap()).

80.
81.
82.
83.

OUTSIDEDECOMAPPING = {'1': IMAGESDICT['rock'],
'2': IMAGESDICT['short tree'],
'3': IMAGESDICT['tall tree'],
'4': IMAGESDICT['ugly tree']}

OUTSIDEDECOMAPPING je Takohe pe4yHMK Koju noBesyje 3HaKOBE KOju ce KopUCTe ca C/IMKama Koje
cy yuutaHe. Ciimke ,crniosballitbe AeKopaumje” cy HaupTaHe Ha BpXy TPaBHATMX Nao4uMLa.

85.
86.
87.
88.
89.
90.
91.
92.

# PLAYERIMAGES is a list of all possible characters the player can be.
# currentlmage is the index of the player's current player image.
currentimage =0
PLAYERIMAGES = [IMAGESDICT['princess'],

IMAGESDICT['boy'],

IMAGESDICT['catgirl'],

IMAGESDICT['horngirl'],

IMAGESDICT['pinkgirl']]

Jlncta PLAYERIMAGES 4yBa c/imMKe Koje ce KOpuUCTe 3a urpada. currentlmage npomeH/bMBa npaTtu
WMHAEKC TPEHYTHO ogabpaHe cnuke urpaya. Ha npumep, Kaga je currentimage nogeweH Ha 0, oHAa ce
PLAYERIMAGESIO], Koja je ,,npuHLE3a” CMKa UrpaYa NpUKasyje Ha eKpaHy.

94.
95.
96.
97.
98.
99.

startScreen() # show the title screen until the user presses a key

# Read in the levels from the text file. See the readLevelsFile() for

# details on the format of this file and how to make your own levels.
levels = readLevelsFile('starPusherLevels.txt')

currentLevellndex =0

dyHKumMja startScreen() he HacTaBUTM Aa NpUKasyje NOYETHU eKpaH (KOju Takohe Mma ynyTcTBa 3a
Urpy) 4OK urpay He npuUTUCHe TacTep. Kaga urpay nputucHe Ttactep, dyHKuUmja startScreen() ce spaha,
a 3aTMM 4uTa HmMBoe M3 ¢ajna. Urpay Kpehe Ha NpBOM HMBOY, WTO je objeKkaT y AUCTM HMBOA Ca
nHaexkcom 0.

101.
102.
103.
104.
105.

# The main game loop. This loop runs a single level, when the user
# finishes that level, the next/previous level is loaded.
while True: # main game loop

# Run the level to actually start playing the game:

result = runLevel(levels, currentLevellndex)

dyHKumja runLevel() obpahyje ce akuuje 3a urpy. .Kaga urpay 3aBpLum ca Urpakbem HMBOa, runLevel()
he BpaTuTu jeaaH oa cnegehux Hu3oBa: 'solved' ' (jep je urpay 3aBpLIMO CTaB/bakbe CBUX 3Be34a Ha
umsbeBe), 'next' (jep urpad kenu ga npehe Ha HapeaHW HMBO), 'back’ (jep nrpay kenn aa ce BpaTn Ha
NpPeTXoaHN HUBO), U 'reset’ (jep Urpad Kenm ga NOHOBO MOYHE A3 MUrPa TPEHYTHW HUBO, MOXKAaA 3aTO
LUTO je rypHyo 3Be3ay y howak).




107. if result in ('solved’, 'next'):

108. # Go to the next level.

109. currentLevellndex += 1

110. if currentLevellndex >= len(levels):

111. #If there are no more levels, go back to the first one.
112. currentLevellndex =0

113. elif result == 'back’:

114. # Go to the previous level.

115. currentLevellndex -= 1

116. if currentLevellndex < O:

117. # If there are no previous levels, go to the last one.
118. currentLevellndex = len(levels)-1

Ako dyHKumja runLevel() BpaTn ctpuHrose 'solved' nnum 'next’', onga mopamo nosehatu levelNum 3a 1.
Ako ce levelNum noseha npeko 6poja HMBOoa, oHAa ce levelNum noctassba Hasag Ha 0.

Ako ce BpaTtu 'back’, onga ce levelNum cmamyje 3a 1. Ako levelNum uma BpeaHocT maHjy o 0, oHAaa
ce NocTaB/ba Ha 3aakbK HUBO (Koju je len(levels)-1).

119. elif result == 'reset':
120. pass # Do nothing. Loop re-calls runLevel() to reset the level

AKo je noBpaTHa BpeAHOCT 'reset’, oHAa Kog He paau HuwTa. CTaBKka pass He pagu HuUwTa (Kao
KOMeHTap), anu je noTpebHa 3aTo wTo Python nHTepnpeTep ouyekyje yByYeHy AMHUjY Koga HakoH elif
MCKasa.

Mo3Kemo NoTNYyHO YKAOHUTU nnHUje 119 n 120 ns ussopHor Koaa, a nporpam he n gasbe paantm ucro.
Pasnor 360r Kojer nx osae yKAjydyjemo je YMT/bMBOCT KOAA, TAKO A3 aKO KacHMje NpaBMMO U3MEHE,
Hehemo 3abopaBuTK ga runlLevel() Takohe morke ga BpaTh CTPUHT 'reset’.

123. def runLevel(levels, levelNum):

124. global currentimage

125. levelObj = levels[levelnum]

126. mapObj = decorateMap(levelObj['mapObj'], levelObj['startState']['player'])
127. gameStateObj = copy.deepcopy(levelObj['startState'])

Jlncta HMBOA cafpKm cBe objeKTe HMBOA KOjU Cy y4yuTaHW M3 gatoTeke HMBOaA. Ob6jeKaT HMBOA 3a
TPEHYTH HMBO (LUTO je OHaj Koju je ceToBaH y levelNum) je cmewTeH y npomeHs/buBoj levelObj . O6jekat
Marne (Koju npaBu pasivKy usamehy yHyTaprux U CosbUX NI0YMLA, U AeKopaumje naoynua) Bpaha
ce u3 ¢pyHkumje decorateMap(). a 61 npaTuau cTarbe Urpe AOK Urpad Urpa oBaj HUBO, KoMuja objeKTa
CTakba urpe Koja je cmewTeHa y levelObj je Hanpas/bbHa Nnomohy dyHKLMje copy.deepcopy().

Konuja objekta cTatba urpe je Hanpas/beHa 3aTo WTO ob6jekaT cTawa MUrpe cavyBaH y
levelObj['startState'] npeactaB/ba cTakbe Urpe Ha caMOM MOYETKY HMBOA, @ MM He XeanMmo Aa ra
MoanduUKyjemo. Y cynpoTHOM, aKO Urpay MOHOBO NOKPEHE HMBO, OPUTMHA/IHO CTakbe UrPe 3a Taj HUBO
he 6uTK N3rybs/beHo.

dyHKumMja copy.deepcopy() ce KOpUCTM 3aTo WITO je o0bjeKaT CTakba Urpe PeYHUK Koju MMma TopKe. Ann
TEXHUYKM, PeyvYHUK caapyku pedepeHue Ha Topke. (PedepeHue cy petasbHO objallrbeHe Ha
http://invpy.com/references.) Kopucrehu nspas 3a goaeny Aa Hanpasute Konujy pedepeHLm, anm He
1 BPeAHOCTM Ha Koje ce 0AHOCe, TaKo [la Ce M KOoMuja U OPUrMHaNHU PeYHUK naasbe oaHOCe Ha ucte
,Tynne”.

dyHKumja copy.deepcopy() pewasa oBaj npobsem Tako LITO MpaBW KOMuWje CTBapHWUX TynaoBa Y
peyHMKy. Ha 0Baj HaYMH MOMKEMO rapaHTOBaTV Aa MPOMEHa jegHOr peyHunKa Hehe yTuuaTti Ha apyru
PeYHMK.


http://invpy.com/references

128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144,
145.

mapNeedsRedraw = True # set to True to call drawMap()

levelSurf = BASICFONT.render('Level %s of %s' % (levelObj['levelNum'] + 1, totalNumOfLevels), 1, TEXTCOLOR)
levelRect = levelSurf.get_rect()

levelRect.bottomleft = (20, WINHEIGHT - 35)

mapWidth = len(mapObj) * TILEWIDTH

mapHeight = (len(mapObj[0]) - 1) * (TILEHEIGHT - TILEFLOORHEIGHT) + TILEHEIGHT

MAX_CAM_X_PAN = abs(HALF_WINHEIGHT - int(mapHeight / 2)) + TILEWIDTH

MAX_CAM_Y_PAN = abs(HALF_WINWIDTH - int(mapWidth / 2)) + TILEHEIGHT

levellsComplete = False

# Track how much the camera has moved:

cameraOffsetX =0

cameraOffsetY =0

# Track if the keys to move the camera are being held down:
cameraUp = False

cameraDown = False

cameraleft = False

cameraRight = False

Buwe Bapunjabam je nocTaB/bEHO Ha MOYETKY Urparba HMBoa. mapWidth u mapHeight npomeHs/buBe
npeacTaB/bajy BeAMUYMHY Mana y nukcenuma. M3pas 3a mspadyHaBakbe mapHeight je nomano
KOMMNUKOBAH jep ce naoumnue mehycobHo npeknanajy. Camo je AowbM pes naounla nyHa smMcuHa (Koja
npeacras/ba Aeo m3pasa + TILEHEIGHT), cBu octanu pegosu naounua (umjm je 6poj (len(mapObj[0]) -
1)) mano npeknonsbeH. To 3HauM ga cy epekTmBHo cBaku (TILEHEIGHT - TILEFLOORHEIGHT) Bucokwm
NUKcenu.

Kamepa y anamkauuju ce moxke Nomepati HE3aBWCHO o4, KpeTakba urpaya no manu. 36or Tora je
Kamepu noTpebaH CONCTBEHM CKyn ,,MOMWYHMX” MpomMeH/buBMX: cameraUp, cameraDown,
cameraleft, u cameraRight. MpomeH/bnBe cameraOffsetX n cameraOffsetY npaTe nonokaj kamepe.

147.
148.
149.
150.
151.
152.
153.
154.
155.
156.

while True: # main game loop
# Reset these variables:
playerMoveTo = None
keyPressed = False

for event in pygame.event.get(): # event handling loop
if event.type == QUIT:
# Player clicked the "X" at the corner of the window.
terminate()

MpomeHsbmBa playerMoveTo he 6UTK cepoBaHa Ha KOHCTaHTY NpaBLa Y KOM Mrpad Hamepasa Aa ce
npemectu Ha manu. keyPressed npomeHsbMBa NpaTh 4a /M je BUNO KOju TacTep NPUTUCHYT TOKOM OBe
utepaumje net/be. OBa NPOMEH/bMBA Ce NPOBEPaBa KacHWje Kafa Urpay pewu HM1Bo.

157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.

elif event.type == KEYDOWN:

# Handle key presses

keyPressed = True

if event.key == K_LEFT:
playerMoveTo = LEFT

elif event.key == K_RIGHT:
playerMoveTo = RIGHT

elif event.key == K_UP:
playerMoveTo = UP

elif event.key == K_DOWN:
playerMoveTo = DOWN




169. # Set the camera move mode.

170. elif event.key == K_a:

171. cameraleft = True

172. elif event.key == K_d:

173. cameraRight = True

174. elif event.key == K_w:

175. cameraUp = True

176. elif event.key == K_s:

177. cameraDown = True

178.

179. elif event.key == K_n:

180. return 'next’

181. elif event.key == K_b:

182. return 'back’

183.

184. elif event.key == K_ESCAPE:

185. terminate() # Esc key quits.
186. elif event.key == K_BACKSPACE:
187. return 'reset' # Reset the level.
188. elif event.key == K_p:

189. # Change the player image to the next one.
190. currentimage +=1

191. if currentimage >= len(PLAYERIMAGES):
192. # After the last player image, use the first
193. currentimage =0

194. mapNeedsRedraw = True

195.

196. elif event.type == KEYUP:

197. # Unset the camera move mode.
198. if event.key == K_a:

199. cameraleft = False

200. elif event.key == K_d:

201. cameraRight = False

202. elif event.key == K_w:

203. cameraUp = False

204. elif event.key == K_s:

205. cameraDown = False

OBaj koa, oapehyje wra he ce goroanTn y ogHOCY Ha NPUTUCHYT TacTep.

207. if playerMoveTo != None and not levellsComplete:

208. # If the player pushed a key to move, make the move
209. # (if possible) and push any stars that are pushable.
210. moved = makeMove(mapObj, gameStateObj, playerMoveTo)
211.

212. if moved:

213. # increment the step counter.

214. gameStateObj['stepCounter'] +=1

215. mapNeedsRedraw = True

216.

217. if isLevelFinished(levelObj, gameStateObj):

218. # level is solved, we should show the "Solved!" image.
219. levellsComplete = True

220. keyPressed = False

AKo npomeHsbmBa playerMoveTo BuLe HUje nocTas/beHa Ha None, oHAa 3HaMO Aa Urpay Hamepasa
Aa ce nomepu. Mosus ¢pyHKLMje makeMove() ynpas/ba npomeHom XY KoopAnHaTa No3uumje urpada y
gameStateObj, kao n nomeparbem 6110 Koje 3Be3ae. NoBpaTHa BpeaHocT dyHKLUMje makeMove() ce
cKnagmwTtn y moved. AKo je oBa BpeaHocT True, oHAA je Mrpay NnomepeH y Tom npasuy. AKo je
BpegHocT buna False, oHAa je urpay NoKywao Aa ce NOMepwn Ha NjaouunLy Koja je 6una 3ung, uam aa



rypHe 3Be3ay Koja MMa HeKy NpenpeKy usa cebe. Y 0BOM Cayyajy, Urpay He MOXKe 4a ce nomepa v Ha
Manw ce HULWTa He Mehba.

222. DISPLAYSURF.fill(BGCOLOR)

223.

224. if mapNeedsRedraw:

225. mapSurf = drawMap(mapObj, gameStateObj, levelObj['goals'])
226. mapNeedsRedraw = False

Mana He Tpeba NOHOBO Aa ce UCLLPTaBa Ha CBAKOj UTepaLmju Kpo3 NeT/by urpe. Y ctBapu, oBaj nporpam
je AOBO/bHO KOMMJIMKOBAH Aa 61 TO 3a3Bas10 1araHo (anv NPMMETHO) ycnopaBake y urpu. Mana Tpeba
[a ce MOHOBO HaLTPa KaZa Ce HeWwTo NPoOMeHM (Kao LWTO je urpad Koju ce Kpehe nnm 3ses3ga Koja ce
rypa). Tako je Surface objekaT y mapSurf npomeH/bUBOj axkypupaH camo nosusom drawMap()
¢dyHKUMje Kagaa je mapNeedsRedraw npomeHs/bMBa NocTas/beHa Ha Tpye.

HaKoH WTo je mana HaupTaHa Ha AnHKMjK 225, npomeHsbmBa mapNeedsRedraw je noctas/beHa Ha
False. AKO »enuTe Aa BMAMTE KaKO Mporpam ycropaBa LpTakbe Ha CBAKOj UTepauMju Kpo3 MeTby,
CTaBUTE /IMHUjY 226 Nod KOMEHTapP M NMOHOBO NOKpeHuTe nporpam. Mpumetnhete ga je nomeparse
Kamepe 3Ha4yajHo crnopuije.

228. if cameraUp and cameraOffsetY < MAX_CAM_X_PAN:

229. cameraOffsetY += CAM_MOVE_SPEED

230. elif cameraDown and cameraOffsetY > -MAX_CAM_X_PAN:
231. cameraOffsetY -= CAM_MOVE_SPEED

232. if cameraleft and cameraOffsetX < MAX_CAM_Y_PAN:
233. cameraOffsetX += CAM_MOVE_SPEED

234. elif cameraRight and cameraOffsetX > -MAX_CAM_Y_PAN:
235. cameraOffsetX -= CAM_MOVE_SPEED

AKO cy NpPOMEH/bMBE 3a KpeTarbe KaMepe NocTaB/beHe Ha True M Kamepa Huje npolaa rpaHuue
nocrtas/beHe ca MAX _CAM_X PAN un MAX_CAM_Y_PAN, nokaumja Kamepe (cauyBaHa Y
cameraOffsetX n cameraOffsetY) 6u ce Tpebana nomakHyTn 3a CAM_MOVE_SPEED nuKkcena.

MmajTe Ha ymy aa noctoje Hapegbe if u elif Ha iMHKWjaHa 228 1 230 3a Nnomepatse Kamepe rope u foe,
a 3atum oaBojeHe if u elif Hapeabe Ha AMHUjama 232 1 234. Ha oBaj HAYMH KOPUCHUK MOXKE MOMEPUTH
Kamepy BEPTMKaHO M XOPU3OHTANHO Y UCTOM TPeHYTKY. To He 61 6uno moryhe aa je aiMHumja 232 6una
elif Hapepba.

237. # Adjust mapSurf's Rect object based on the camera offset.

238. mapSurfRect = mapSurf.get_rect()

239. mapSurfRect.center = (HALF_WINWIDTH + cameraOffsetX, HALF_WINHEIGHT + cameraOffsetY)
240.

241. # Draw mapSurf to the DISPLAYSURF Surface object.

242. DISPLAYSURF.blit(mapSurf, mapSurfRect)

243,

244, DISPLAYSURF.blit(levelSurf, levelRect)

245, stepSurf = BASICFONT.render('Steps: %s' % (gameStateObj['stepCounter']), 1, TEXTCOLOR)
246. stepRect = stepSurf.get_rect()

247. stepRect.bottomleft = (20, WINHEIGHT - 10)

248. DISPLAYSURF.blit(stepSurf, stepRect)

249.

250. if levellsComplete:

251. #is solved, show the "Solved!" image until the player

252. # has pressed a key.

253. solvedRect = IMAGESDICT['solved'].get_rect()

254. solvedRect.center = (HALF_WINWIDTH, HALF_WINHEIGHT)
255. DISPLAYSURF.blit(IMAGESDICT['solved'], solvedRect)

256.




257. if keyPressed:

258. return 'solved'

2509.

260. pygame.display.update() # draw DISPLAYSURF to the screen.
261. FPSCLOCK.tick()

262.

263.

NuHnje op 237 go 261 no3nUMOHMpPajy Kamepy W UpTajy many u apyre rpaduke Ha npukasaHy
nospwnHy objekta y DISPLAYSURF. AKo je HMBO pelleH, oHAa je rpaduka nobene Takohe HaupTaHa
M3Hag ceera octanor. NpomeHsbuea keyPressed he 6MTK noctas/beHa Ha True aKo je KOPUCHUK
NMPUTUCHYO TacTep TOKOM OBe UTepaumje, Kaga he ce nsBpwntn dyHKuUMja runLevel().

264. def isWall(mapObj, x, y):
265.

267. ifx<0orx>=len(mapObj) ory <0 ory >= len(mapObj[x]):

268. return False # x and y aren't actually on the map.
269. elif mapObj[x][y] in ('#', 'x'):
270. return True # wall is blocking

271. return False

dyHKumja isWall() spaha True ako noctoju 3ua Ha manu Ha XY KoopauHaTama Koje ce npocnehyjy
OUHKLMjK. 3MAHM 06jeKTM cy NpeacTaB/beHM Kao 'X' unu '#' cTpuHrosn y manu objekara.

274. def decorateMap(mapObj, startxy):
275.

282.

283. startx, starty = startxy # Syntactic sugar

284.

285. # Copy the map object so we don't modify the original passed
286. mapObjCopy = copy.deepcopy(mapObj)

dyHKumja decorateMap() mersa mapObj cTpyKTypy nogaTtaka Tako Aa HUje TAaKO jacHa Kao LTO ce
nojassbyje y AatoTeum mane. Tpu cTBapu Koje decorateMa() merba cy objalurbeHe y KOMeHTapy Ha

BpXy PyHKUMje.

288. # Remove the non-wall characters from the map data
289. for x in range(len(mapObjCopy)):

290. for y in range(len(mapObjCopy[0])):

291. if mapObjCopy[x][ylin ('S, "), '@", '+, '*'):

292. mapObjCopy[x]lyl ="'

Ob6jekaT mane Mma 3HaKOBE KOjU MpeAcTaB/bajy MONOXAj urpaya, uusbese M 3Besge. OHKM cy
HeonxoaHu 3a objekat mane (OHW ce YyBajy Y APYrMM CTPYKTypama nofaTtaka HaKoH LUTO je AaToTeka
Ca Manom NpoYMTaHa) Tako Aa € KOHBEPTYjy Y NpasHUHe.

294. # Flood fill to determine inside/outside floor tiles.
295. floodFill(mapObjCopy, startx, starty, ', '0')

dyHkumja floodFill() he npomeHnTM cBe NaounUe yHyTap 3MA0Ba ca 3HakoBMMa ' ' Ha 3HaKoBe '0'. To
ce paau nomohy KoHUenTa Mporpamuparba 3BaHOr PeKyp3uja, Koju je objalitbeH Yy 0oA4esbKy
»PERYP3NBHE PYHKUMje” y OBOM NOrNaB/by.



297.
298.
299.
300.
301.
302.
303.
304.
305.
306.
307.
308.
309.
310.
311.

# Convert the adjoined walls into corner tiles.
for x in range(len(mapObjCopy)):
for y in range(len(mapObjCopy[0])):

if mapObjCopy[x][y] == '#':
if (isWall(mapObjCopy, X, y-1) and isWall(mapObjCopy, x+1, y)) or \
(iswall(mapObjCopy, x+1, y) and isWall(mapObjCopy, x, y+1)) or \
(iswall(mapObjCopy, x, y+1) and iswWall(mapObjCopy, x-1,y)) or \
(isWall(mapObjCopy, x-1, y) and isWall(mapObjCopy, x y-1)):
mapObjCopy[x][y]l = X'

elif mapObjCopy[x][y] =="' and random.randint(0, 99) < OUTSIDE_DECORATION_PCT:
mapObjCopy[x][y] = random.choice(list(OUTSIDEDECOMAPPING.keys()))

return mapObjCopy

Benukn, BULLIENIMHUjCKM M3pa3 Ha AMHKnju 301 nposepasa Aa /i je 3uaHa NAoYMLa HA TPeHYTHUM XY
KoopAuHaTaMayraoHa 3uAaHa njo4mua nposepasajyhu ga am nocroje suaHe niao4ymue nopes Hhe Koje
YnmHe 062MK yrna. AKo je Tako, CTpuHr '#' y 0b6jekTy mane Koju npeactaB/ba HOpmanaH Tug je
npPomMerbeH y 'X' CTPUMHT Koju NpeacTaB/ba YraoHy 3UAHY Nao4yumuy.

314. def isBlocked(mapObj, gameStateObj, x, y):

315.

317.
318.
319.
320.
321.
322.
323.
324.
325.
326.
327.

if iswall(mapObj, x, y):
return True

elif x < 0 or x >= len(mapObj) or y < 0 or y >= len(mapObj[x]):
return True # x and y aren't actually on the map.

elif (x, y) in gameStateObj['stars']:
return True # a star is blocking

return False

MocToje Tpu cnyyaja y Kojuma 61 NpocTop Ha Manu 61Mo 610KMpaH: ako NOCTOju 3Be34a, 3Ua, UK cy
KoopAamMHaTte npoctopa npowne usuue mane. ®yHkumja isBlocked() nposepaBa oBa Tpu ciyyaja u
Bpaha True ako cy XY KoopauHaTte 610KupaHe, a False ako Huje.

330. def makeMove(mapObj, gameStateObj, playerMoveTo):

331.

336.
337.
338.
339.
340.
341.
342.
343,
344,
345.
346.
347.

# Make sure the player can move in the direction they want.
playerx, playery = gameStateObj['player']

# This variable is "syntactic sugar". Typing "stars" is more
# readable than typing "gameStateObj['stars']" in our code.
stars = gameStateObj['stars']

# The code for handling each of the directions is so similar aside
# from adding or subtracting 1 to the x/y coordinates. We can

# simplify it by using the xOffset and yOffset variables.

if playerMoveTo == UP:




348.
349.
350.
351.
352.
353.
354.
355.
356.
357.
358.
359.
360.
361.
362.
363.
364.
365.
366.
367.
368.
369.
370.
371.
372.
373.
374.

xOffset =0
yOffset = -1

elif playerMoveTo == RIGHT:
xOffset = 1
yOffset =0

elif playerMoveTo == DOWN:
xOffset =0
yOffset = 1

elif playerMoveTo == LEFT:
xOffset = -1
yOffset =0

# See if the player can move in that direction.
if isWall(mapObj, playerx + xOffset, playery + yOffset):
return False
else:
if (playerx + xOffset, playery + yOffset) in stars:
# There is a star in the way, see if the player can push it.
if not isBlocked(mapObj, gameStateObj, playerx + (xOffset*2), playery + (yOffset*2)):
# Move the star.
ind = stars.index((playerx + xOffset, playery + yOffset))
stars[ind] = (stars[ind][0] + xOffset, stars[ind][1] +yOffset)
else:
return False
# Move the player upwards.
gameStateObj['player'] = (playerx + xOffset, playery + yOffset)
return True

dyHKuMja makeMove() npoBepaBa 4a /M je Nnomepatrbe Urpadya y ogpeheHom cmepy ncnpasaH noTes.
CBe J0K He NoCToju 31A Koju 610oKMpa NyTakby, MK 3Be34a Koja MMa 31, AW Apyry 3Be3ay 13a ke,
urpad he mohu ga ce kpehe y Tom npasuy. MpomeHs/bnBa gameStateObj he 6MTK axkyprpaHa Kako 6u
oAaparkaBana oBo, U BpeaocT True he 6uTn BpaheHa Aa KasKe nosuBaoly ¢yHKUMje Aa je urpay

npemeLwTeH.

AKO je Ha NIoYMLM Ha KOjy je urpad »eneo ga ce NoMepu Nocrojasa 38e3aa, NoN0XKaj Te 3Be3ge ce
Takolle mewa M oBa MHPOpmauMja ce axypupa y nNpomeHs/buBoj gameStateObj. Ha oBaj HauuH

bYHKLUMOHMLE rypakbe 3Be3ae.

AKo je urpay 61oKkupaH fa ce Kpehe y e/beHom npasuy, oHaa gameStateObj Huje moanduKosaH m

¢dyHKumja Bpaha False.

380.
381.
382.
383.
384.
385.
386.
387.
388.
389.
390.
391.
392.
393.
394,

377. def startScreen():
378.

# Position the title image.

titleRect = IMAGESDICT['title'].get_rect()

topCoord = 50 # topCoord tracks where to position the top of the text
titleRect.top = topCoord

titleRect.centerx = HALF_WINWIDTH

topCoord += titleRect.height

# Unfortunately, Pygame's font & text system only shows one line at

# a time, so we can't use strings with \n newline characters in them.

# So we will use a list with each line in it.

instructionText = ['Push the stars over the marks.',
'Arrow keys to move, WASD for camera control, P to change character.',
'Backspace to reset level, Esc to quit.',
'N for next level, B to go back a level.']




®yHKumja startScreen() Tpeba Aa NpuKaxe HEKOJMKO PA3NIMUUTUX AEeN0BA TEKCTa HU3 CpeanHy
npo3sopa. Ceaku peg hemo cavyBaTu Kao CTPUHT Y AncTu instructionText. CavKa HacnoBa (cmelwTeHa y
IMAGESDICT['title'] (koja je usBopHO yumTaHa u3 star_title.png ¢ajna)) he 6utn nosmnumoHmpaHa 50
nuKcena o Bpxa npo3opa. To je 3aTo wWTo je ueo 6poj 50 cauyBaH y npomeHsbMBoj topCoord Ha ANHUjK
383. MpomensbuBa topCoord he npatMTn nNosvuMoHMpare Y OcCe C/AMKE HacnoBa M TeKCTa ca
WMHCTPYKLUMjama. X oca he yBeK BUTK noAeLleHa TaKo Aa Ce CMKE N TEKCT LEeHTPMPAjy, Kao Y INHU)K
385 3a HAaCNOBHY C/NKY.

Ha nuHunjmn 386, npomeHsbmea topCoord ce nosehaBa 6e3 063Mpa Ha BUCMHY Te cnKe. Ha Taj HauuH
MOXEMO Ja USMEHMUMO C/IUKY 1 Aa NOYETHN eKpaH He Mopa Aa Ce MeHa.

396. # Start with drawing a blank color to the entire window:

397. DISPLAYSUREF.fil(BGCOLOR)

398.

399. # Draw the title image to the window:

400. DISPLAYSURF.blit(IMAGESDICT['title'], titleRect)

401.

402. # Position and draw the text.

403. foriin range(len(instructionText)):

404. instSurf = BASICFONT.render(instructionText[i], 1, TEXTCOLOR)
405. instRect = instSurf.get_rect()

406. topCoord += 10 # 10 pixels will go in between each line of text.
407. instRect.top = topCoord

408. instRect.centerx = HALF_WINWIDTH

4009. topCoord += instRect.height # Adjust for the height of the line.
410. DISPLAYSURF.blit(instSurf, instRect)

JlnHuja 400 je mecTo rge ce C/IMKa HAacN0Ba NOBe3yje ca NPMKA3oOM NOBPLUMHE. 3a NeT/by KOja NoYMtbe
Ha AnHKjM 403 he ce nNpuKasaTh, NO3ULMOHUPATU U BAUTUPATM CBAKM WMHCTPYKUMJCKM CTPUHT Y
instructionText. MpomeHsbuBa topCoord he yBeK 6MTH yBehaHa 3a BEIMUMHY NPETXOAHO NPUKa3aHOT
TekcTa (nuHuja 409) n 10 goaaTHUX NuKcena (Ha nMHKju 406, Tako aa he 6utK pasmak og 10 nukcena
namehy NMHMja TeKcTa).

412. while True: # Main loop for the start screen.
413. for event in pygame.event.get():

414. if event.type == QUIT:

415. terminate()

416. elif event.type == KEYDOWN:

417. if event.key == K_ESCAPE:

418. terminate()

419. return # user has pressed a key, so return.
420.

421. # Display the DISPLAYSURF contents to the actual screen.
422, pygame.display.update()
423. FPSCLOCK.tick()

Y dyHKumMju startScreen() ce Hanasu net/ba Koja Noymkbe Ha AMHUjK 412 1 obpahyje porahaje Koju
yKasyjy fa nm nporpam Tpeba Aa ce 3aBpLUM UAK Aa ce BpaTh U3 dyHKUmMje. [loK urpay He yYMHU UCTO,
net/ba he HacTaBuTM Aa nosmea pygame.display.update() n FPSCLOCK.tick() aa 6u ce noyeTHM eKpaH
NPUKa3ao Ha eKpaHy.

CtpykType nojaraka y urpu ['ypame 3Be3/a
l'ypatbe 38e34a MMa cneumduyaH Gopmat 3a HMBOE, Marne U CTPYKTYpe NoAaTaKa O CTakby urpe.
CTpykTypa nnoJilaTaka 3a cTame urpe

O6jekaT 3a cTare urpe he 6UTU peyHUK ca Tpu Kbyda: 'player’, 'stepCounter’, n



'stars'.

e BpegHocT K/byya 'player' he 61Tt Tynna oz ABa uena 6poja 3a TpeHyTHY XY Nosnumjy nrpada.

e BpegHocT K/byya 'stepCounter' he 6utM Leo 6poj Koju MpaTM KOAMKO je noTesa wurpad
HanpaBMo Ha OBOM HMBOY (Tako Aa urpad y byayhHOCTM MOXKe NOKyLLATK A4a peLuur ciaraanuy
ca MarbMm Bpojem Kopaka)

e BpepHocT K/byya 'stars' je nnucTa BpeaHOCTM ABa LenobpojHa Tynaa XY 3a cBaky of 3Be343 Ha
TPEHYTHOM HUBOY.

CTpyKTypa noZiaTaka 3a Mamy

CTpyKkTypa nogaTtaka 3a many je jegHoctaBHa 2D nucta nucta raoe Asa KopuwheHa uHAeKca
npeacTas/bajy X 'Y KoopauHate mane. BpeaHocCT cBakor MHAEKCA Y IMCTU INCTA je HWU3 3HAaKOBa Koju
npeAcTaB/ba HACN0B KOjU Ce HaNasKn Ha TOj Manu y CBAaKOM NpPOCTopy:

o '# - [lpBeHn 3na.

e 'x'-YraoHu 3ua.

e '@'-TloYeTHM NPOCTOp 3a Urpaya Ha OBOM HUBOY.

e ''-TlpocTop umsma.

e 'S'-TlpocTop rae ce 38e34a HanasM Ha NOYETKY HUBOA.

e '+'-TlpocTop ca un/bem 1 NOYETHNUM NPOCTOPOM Urpaya.
e '*'_TlpocTop ca un/bem v 3Be3ANLIOM Ha NOYeTKY HMBOA.
e ''-TpaBHaTv CNO/bHM NPOCTOP.

'0' - YHyTpawu npoctop- (OBo je mano cnoso O, a He Hyna.)
e '1'- KameH Ha Tpasu.

e '2'-KpaTKo ApBO Ha TpaBswu.

e '3'-BUCOKO ApBO Ha TpaBsMu.

e '4'- Py)HO ApBO Ha TpaBw.

CTpykTypa nojijaTaka 3a HUBO€

O6jeKaT HMBOa caaprKu objeKaT cTarba urpe (Koju he 6UTK cTarbe Kaga ce NpBu NyT NoKpeHe), objekaT
Mare 1 HeKOJIMKO Apyrux BpeaHocTM. Cam objeKaT HMBOA je peyHUK ca ciegehum KibydeBmma:

e BpegHocT K/byya 'width' je Leo 6poj naounLa Koje MMajy WNpUHY YnTaBe mane.

e BpeagHocT K/byya 'height' je ueo 6poj nn1ounua Koje Mmajy BUCUMHY YnTaBe mane.

e BpegHocT K/byya 'mapObj' je o6jekaT mane 3a oBaj HMBO.

e BpeAHOCT Ha Kayuy 'goals' je nucta asoaenHux Tynna 3a XY KoopauHaTe CBaKor Uu/ba Ha
manu.

e BpeaHOCT K/byuya 'startState' je objeKkaT cTarba Urpe KOju Ce KOPWUCTM 3a MPUKa3 MNOYETHe
nosuumje 3se3aa U Urpaya Ha NoYeTKy HMBOA.

YuTame U NUcame TEeKCTyaJIHUX JaTOTEKA

Python nma ¢pyHKLMje 3a UMTarbe AaToTeKa ca Xapa aMcka. OBo he 6UTN KOPUCHO aKo MMmaTe 3acebHy
[aTOTeKy Koja YyBa cBe NoaaTKe 3a CBaKM HMBO. OBO je Takohe fobpa naeja, jep aa 6u fobunam Hose
HUBOE, UTPay He Mopa Aa Metba M3BOPHMU Kog urpe, Beh moXe camo fa npeysme HoBe AaToTeke
HUBOA.

TexcTyasHe 1 GUHApHE AATOTEKe

TeKkcTyanHe patoTeKke Cy OATOTEKe KOje CafprKe jeQHOCTaBHe TeKCTyasHe nogaTke. TeKcTyanHe
hatoteke moxKeTe Kpeupatu Kopuctehu Notepad Ha Windows onepatusHom cuctemy, Gedit ako
kopuctnte Ubuntu, n TextEdit 3a Mac OS X. lNocToje U MHOrM ApPYrK NPOrpamm Koju ce HasmBeajy
TEKCTYaHU eAuToOpPM U KOjU MOTY A3 Kpeupajy U memajy TeKcTyanHe gaToTteke. IDLE-oB eputop
[aTOTEKa je eANTOp TEKCTA.



PasnunKka nsmehy TekcTyanHmx eguTopa n npouecopa Tekcta (Kao wro cy Microsoft Word, OpenOffice
Writer unu iWork Pages) je aa TeKcTasiHM egUTOPU MMajy CaMo TEKCT. He moxkeTe Aa noctaBuTe GoHT,
BeNMUMHY unm 6ojy Tekcta. (IDLE ayTtomaTcku noctaBsba 60jy TEKCTa Ha OocHOBY BpcTe Python Koaa,
aNn TO He MOMKeTe CamMu Aa MPOMEHWTE, TaKo Aa je U pasbe TeKCT eautop.) Pasnuka mnamehy
TEKCTYaNHUX M BUMHaApHMX [JATOTEKA HMje BarkHa 3a OBaj NpoOrpam, aan O TOME MOXKeTe YMTaTU Ha
http://invpy.com/textbinary. Cse wro TpebaTe 3HaTH je 0OBO Nornassbe, a nporpam lNyparbe 38e34a ce
6aBM camo TeKCTya/IHMM JaToTeKama.

[lucamwe y natoreke

[a 6bucte Kpenpanu gatoteky, nososuTe open() GyHKLM]y ca ABa apryMeHTa: CTPUHT 32 UMe AaToTeKe
W CTPUHT 'W' KaKo 61 GYHKLMjM caonWTUAM Aa KeauTe aa nuwete y gatoteky. dyHKumja open() Bpaha
objeKkaT gatoTeke:

>>> textFile = open('hello.txt', 'w'")
>>>

AKo NokpeHeTe 0Baj KoA M3 UHTepakpTusBHor wena (interactive shell), gatoteka hello.txt Kojy oBa
dyHKUMja Kpenpa he 6UTK KpenpaHa y uctom dongepy y Kojem ce Hanasu nporpam python.exe (Ha
Windows onepaTtnsHom cuctemy To he BeposatHo 6uTM C:\Python32). Ako je ¢yHKumja open()
nosBaHa M3 . py Nporpama, gaToTeKa ce Kpeupa y uctom ¢ongepy y Kojoj ce Hanasu 1 .py gaToTeka.

Pexum ,write” Kaxke dyHKUMjM open() fa Kpenpa AaTOTEKY aKO OHA He NocToju. AKO nocToju, oHaa he
open() obpucatn Ty AaTOTEKY U KpenpaTu HOBY, NpasHy AatoTeky. OBO je MCTO Kao M HA4YMH Ha Koju
n3pas 3a 04Ny MOXKe A3 Kpempa HOBY MPOMEH/bMBY WAW MpPEenuiue TPeHyTHY BpegHocT y Beh
nocrojehoj npomeH/bMBOj. OBO MOXKe BUTM BEOMA ONacHO. AKO Cly4ajHO 33 UMe JaTOTeKe NoLasbeTe
HeKy BaKHy AaToTeky open() ¢yHKUMjU ca 'wW' Kao Apyrum napameTpom, oHa he 6utn nsbpucaHa. To
61 MOrN0 PesyaTUPaTM NOHOBHUM MHCTaIMPatbeM OMepaTUBHON CUCTEMA Ha Ballem padyHapy u/wau
NIAHCUPAHbEM HYKNEapHUX NPOjeKkTMAa.

O6jekaT gatoTeke MMa meToay write() Koja ce MoXKe KOPUCTUTM 3a NUCakbe TEeKCTa y gatoTeky. Camo
MY A04ajTe CTPUHT Kao LITO bMcTe Nnpocaeaunn CTpuHr print() dyHkumju. Pasnmka je y Tome wro write()
He aoadaje aytomaTcku Hosu peg (\n') Ha Kpaj cTpuHra. AKo enuTte goaaTt HOBM pea, mopahe Te ra
YK/bYUYUTU Y CTPUHT:

>>> textFile = open('hello.txt', 'w'")

>>> textFile.write('This will be the content of the file.\nHello
world!\n")

>>>

[a 6ucte y nporpamckom jesuKky Python peknu aa cte 3aBpwuamM NncaHje cagprkaja y oBy AaTOTEKY,
Tpebate nossaTtu close() metoay objekta patoteke. (Mako he Python ayTomaTcku 3aTBOpUTU CBe
oTBOpeHe 0b6jeKTe AaToTeKa Kaga ce Nporpam 3aspLiu.)

>>> textFile.close()

YuTame U3 JaToTeKa

[a bucte npounTanu cagp:kaj AaToTeKe, MowasbuTe CTPUHE 'r' ymecTo 'w' Kao Apyru napamertap
oyHKUMje open(). 3aTum nososute readlines() meToay 3a objekaT AaToTeKe Aa NpouyMTaTe CafpiKaj
fJatoTeke. Ha Kpajy, 3aTBOpuTe faToTeKy nosmBarem metoge close().

>>> textFile = open('hello.txt', 'r'")
>>> content = textFile.readlines|()
>>> textFile.close()



http://invpy.com/textbinary

MeTopaa readlines() Bpaha fIMCTy CTPMHIOBA: jeAaH CTPUHT 33 CBaKM peg, TEKCTA Y AaToTeLM:

>>> content
['This will be the content of the file.\n', 'Hello world!\n']
>>>

AKO enuTe Aa NOHOBO NpoyuTaTe cagp:kaj Te gatoteke, mopaherte aa nososete close() metoay
objeKTa JaToTeKe U MOHOBO ra OTBOpUTE.

Kao antepHaTtusy 3a readlines(), Takohe moxeTte no3satu read() metoay, Koja he BpaTUTU LLEO CaapKaj
[ATOTEKe Kao jeaH CTPUHT:

>>> textFile = open('hello.txt', 'r'")

>>> content = textFile.read()

>>> content

'This will be the content of the file.\nHello world!\n'

Ca apyre cTpaHe, aKo U30CTaBUTe Apyru napametap 3a yHKUMjy open(), Python he npetnoctasuth aa
}enute Ja OTBOPUTE AaTOTEKY Y pexxumy 3a untarbe. open('foobar.txt’, 'r') n open('foobar.txt') page
UCTy CTBap.

O ¢opmaty laToTeke Mare 3a Urpy ['ypamwe 3Be3/a

MoTpebHO je Aa TeKcTyanHa paToTeKa HuBoa byae y oppeheHom dopmaty. Koju 3HaKosM
npeAacTaB/bajy 3MA0BE UK 3BE3AE MU MOYETHY NO3ULMjY Urpaya? AKO MMamo Mane 3a BuLIe HMBOA,
KaKo MOYKeMO 43 3Hamo Kaja ce Mana jeHOr HMBOa 3aBpLUaBa M ga noynme cnegeha?

Cpehom, dopmaT gatoTek mane Koju yemo Kopuctutu je Beh aedumHucaH 3a Hac. MocToju mHoro
,Sokoban” urapa (moxete Hahu Buwe Ha http://invpy.com/sokobanclones), u cBu oHKU KopucTe UCTU
dopmart aatoteke mane. AKo npeysmeTe A4aToTeKy HMBOaA ca http://invpy.com/starPusherlLevels.txt u
OTBOpPUTE je Yy TEeKCT eanTopy, BuaeheTe HelTo CIMYHO OBOME:

; Star Pusher (Sokoban clone)
; http://inventwithpython.com/blog
; By Al Sweigart al

; Everything after the ; is a comment and will be ignored by the game
that

; reads in this file.

; The format is described at:

; http://sokobano.de/wiki/index.php?title=Level format

; - The starting position of the player.
; $ - The starting position for a pushable star.
; . - A goal where a star needs to be pushed.

; + - Player & goal

; * - Star & goal

; (space) - an empty open space.
; # - A wall.

; Level maps are separated by a blank line (I like to use a ; at the
start
; of the line since it is more visible.)

’



http://invpy.com/sokobanclones
http://invpy.com/starPusherLevels.txt

; I tried to use the same format as other people use for their Sokoban
games,

; so that loading new levels is easy. Just place the levels in a text
file

; and name it "starPusherlLevels.txt" (after renaming this file, of
course) .

; Starting demo level: ########

#H#

# . #

t S ## .SQ@S. # #HEH#S  #
#. &

# i

#HEHH

KomeHTapu Ha BpXy AaToTeKe objallrbaBajy dopmaT gatoteke. Kaga yumTaTte npeu HMBO, fobujate
cnepehu nsrnen;:

Level 1 of 201
Steps: 0

426. def readLevelsFile(filename):
427. assert os.path.exists(filename), 'Cannot find the level file: %s' % (filename)

dyHKuMja os.path.exists() he BpaTuTh True ako NOCTOjM AaTOTEKA KOja je Ha3BaHa Kao CTPUHT Koju je
npocneheH dyHKUMjU. AKO He nocToju, os.path.exists() Bpaha False.

428. mapFile = open(filename, 'r')

429. # Each level must end with a blank line

430. content = mapFile.readlines() + ['\r\n']

431. mapfFile.close()

432.

433. levels =[] # Will contain a list of level objects.

434. levelNum =0

435. mapTextLines = [] # contains the lines for a single level's map.

436. mapObj =[] # the map object made from the data in mapTextLines

Ob6jekaT AaToTeKke HMBOA Koja je 0OTBOpPEHa 3a UnTare ce cMmewTa y mapFile. CaB TeKcT U3 gatoTeKe ce
4YyBa Kao /INCTa CTPUHIOBA Y NPOMEH/bMBOj content, ca NpasHOM NMHWMjOM KOja ce A0Aaje Ha Kpaj.
(Pasnora 3a To je 0b6jalweH KacHuje.)

HaKoH wWTo ce Kpenpajy 06jekTn HMBOa, oHW he BUTKU cadyyBaHW y IMCTU HMBOA. NpomeHsbmBa levelNum
he npaTUT KoMKO je HMBOA NpoHaheHo yHyTap gaTtoTeke HMBOaA. Jincta mapTextLines he 61T nncra
CTPMHroBa U3 nMcTe content 3a jeaHy many (3a pa3NMKy o4 Tora Kako content CKNaauWTK CTPUHIOBE
CBMX Mana y gatoTeuu HMBoa). MpomeHsbuea mapObj he 6uTtn 2D nucra.



437. for lineNum in range(len(content)):
438. # Process each line that was in the level file.
439, line = content[lineNum].rstrip("\r\n')

For net/ba Ha AnHMjK 437 he npohu Kpo3 CBaKy MHKUjY KOja je NpounTaHa M3 HMBOA AATOTEKE NO pen,
no pend. bpoj nnHnje he 6utK cadysaH y lineNum 1 cTpuHr TekcTa 3a AMHKjy he 6uTn cadysaH vy line.
CBW 3HaKOBW HOBOT pea Ha Kpajy HM3a 6uhe yKnoreHu.

441. if ;" in line:
442, # Ignore the ; lines, they're comments in the level file.
443, line = line[:line.find(';")]

CBaKM TEKCT KOjU CTOjM HAKOH ; y AaTOTeuM mane TPeTupa ce Kao KOMeHTap U 3aHemapyje ce. OBo je
Kao 3HaK # 3a Python komeHTape. [la 61UcMo 61K CUTYPHU A3 HALWW KOA, HE MUCAM A3 je KOMEHTAp Ae0
mane, npomeHsbmnBa line ce merba TaKo Aa ce CacToju CamMo O, TeKCTa A0 (aNM He YKkbYUYjyun) 3HaKa ;.
(3anamtuTe ga 0BO MeHa CamMo CTPUHT Yy INCTU content. He merba AaTOTeKy HMBOA Ha XapA, AMCKY.)

445, if line 1="":
446. # This line is part of the map.
447. mapTextLines.append(line)

Y patoTeuym marne Mory noctojatv marne 3a Bule HMBOaA. Jlucta mapTextlines he cagpatv AnHKUje
TEKCTa U3 JAaTOTEK eMane 3a TPeHYTHU HUBO Koju ce yunTasa. CBe AOK TPEHYTHA IMHNja HUje NPasHa,
NvHKja he ce goaaTt Ha Kpaj mapTextLines nucre.

448. elif line == " and len(mapTextLines) > 0:
449, # A blank line indicates the end of a level's map in the file.
450. # Convert the text in mapTextLines into a level object.

Kaga nocToju npasaH pepg y gaToTeuy mane, TO 3HauM 4a ce mana 3a TPEHYTHW HUBO 3aBpwuna. A
b6yayhe nuHuje Tekcta he 6UTK 3a KacHUje HMBoe. ObpaTuUTe Nakkby Aa mopa 6uTn bap jeaaH pea y
mapTextLines Tako Aa ce BULLE NPA3HUX PpeaoBa He payyHa Kao NoYeTak M 3ayCcTaB/bakbe BULLE HMBOA.

452. # Find the longest row in the map.
453. maxWidth = -1

454, for i in range(len(mapTextLines)):
455, if len(mapTextLines[i]) > maxWidth:
456. maxWidth = len(mapTextLinesli])

CBu cTpuHrosu y mapTextLines nuctv mopajy 61T UcTe ay*KuHe (Tako ga popmumpajy NnpaBoyraoHuK),
Tako fa 6u Tpebano aa 6yay oboraheHn foaaTHUM NpPasHUM PasMauMma CBE 40 Hajay»Ker CTPUHra.
For neT/ba nponasm KpPo3 CBaKM of CTPUHrosa y mapTextLines n axkypupa maxWidth kaga npoHahe
HOBM HajayW CTPUHT. HakoH 3aBpLueTKa oBe net/be, NpomeHs/bnBa maxWidth he 6uTh nocrtas/beHa
Ha AYXUHY HajayKer cTpuHra y mapTextlines.

457. # Add spaces to the ends of the shorter rows. This

458. # ensures the map will be rectangular.

459, foriin range(len(mapTextLines)):

460. mapTextLines[i] +='' * (maxWidth - len(mapTextLines[i]))

For net/ba Ha nMHMjM 459 NOHOBO Nponasu KPo3 CTpMHrose y mapTextlines, oBaj nyT Aa 6u goaanu
[0BO/bHO SHAKOBA 3a pPa3mMak Kako 6u 6unun ayrn kao maxWidth.



462. # Convert mapTextLines to a map object.

463. for x in range(len(mapTextLines[0])):

464, mapObj.append([])

465. for y in range(len(mapTextLines)):

466. for x in range(maxWidth):

467. mapObij[x].append(mapTextLines[yl[x])

MpomeHsbmBa mapTextLines camo 4YyBa IUCTY CTPUHroBa. (CBaKM CTPUHT Y IMCTM NpeacTaB/ba pes, a
CBaKM 3HaK Y CTPUHTY NpeaCcTaB/ba 3HAK Y Pa3nYMTOj KONoHWU. 360r Tora AMHMja 467 numa Y u X Haekce
0bpHyTe, balll Kao 1 CTPYKTypa nogataka SHAPES y nrpu TetpomunHo.) Objekat mane he mopatu aa
byge nucta aucte jeaHouudpeHux cTpuHroBa Tako Aa mapObj[x][y] o3HayaBa naoumuy Ha XY
KoopauHaTama. 3a neT/by Ha AuHuju 463 paopaje ce npasHa smcta mapObj 3a cBaKy KOJIOHY Yy
mapTextLines.

YrisexaeHe net/be Ha nHMjama 465 1 466 he nonyHUTU OBe INCTE CTPUHIOBMMA Ca jeAHUM 3HaKOM
3 anpeAcTaB/batbe CBaKe naoyumue Ha manu. OBo cTBapa ob6jekaT mane Kojy urpay KopucTu.

469. # Loop through the spaces in the map and find the @, ., and $
470. # characters for the starting game state.

471. startx = None # The x and y for the player's starting position
472. starty = None

473. goals =[] # list of (x, y) tuples for each goal.

474. stars =[] # list of (x, y) for each star's starting position.

475. for x in range(maxWidth):

476. for y in range(len(mapObj[x])):

477. if mapObj[x][y] in ('@, '+'):

478. #'@'is player, '+'is player & goal

479. startx =x

480. starty =y

481. if mapObj[x][y] in (", '+, '*'):

482. #''is goal, '*' is star & goal

483. goals.append((x, y))

484, if mapObj[x][y]in ('S, "*'):

485. #'S'is star

486. stars.append((x, y))

HakoH Kpeuparba 0bjekTa mane, yribexaeHe net/be Ha AnHKUjama 475 n 476 npohu he Kpo3 cBaku
NpocTop Kako 61 npoHawnun XY KoopAnHaTe TpK CTBapHU:

1. CrapTHa nosuumja urpaya. OBo he 6MTK cayyBaHo y startx u starty npomeH/bMBama, Koje ye
KacHWje 61T cavyBaHe y 0b6jaKTy CTakba Urpe Ha nHKju 494,

2. MouetHe no3uumje ceux 3se3ga. OHe he 6UTK cauyBaHe y AnCTKM stars, Koja he KacHuje Butu
CMeLuTeHa y 06jeKaT cTakba Urpe Ha AnHuju 496.

3. Monoxaj cBux uumesa. OHM he BUTK cadyBaHM y ncTm goals, Koju he acHuje BUTN cmelwTeHn
y objekar level Ha nnHKjn 500.

AnamTtute, objekaT cTaea Urpe cagpKu CBe CTBapu Koje ce MOory NpomeHuTW. 360r Tora je y emy
cayyBaHa no3uumja urpaya (3aTo WTO Ce Urpay MorKe KpeTaTu) 1 3aliTo Cy 3Be3je cavyyBaHe y Hemy
(3aTo WTO KX Urpay MoKe rypaTh OKoJo). ANn Uu/bEBU ce YyBajy Y 06jeKTy HMBOA, jep Ce OHM HUKAL
Hehe KpeTaTu.

488. # Basic level design sanity checks:

489. assert startx != None and starty != None, 'Level %s (around

line %s) in %s is missinga "@" or "+" to mark the start point.' % (levelNum+1, lineNum, filename)
490. assert len(goals) > 0, 'Level %s (around line %s) in %s must

have at least one goal.' % (leveINum+1, lineNum, filename)

491. assert len(stars) >= len(goals), 'Level %s (around line %s) in

%s is impossible to solve. It has %s goals but only %s stars.' % (levelNum+1, lineNum, filename, len(goals), len(stars))




Y 0BOM TPEHYTKY, HMBO je npouyutaH U obpaheH. [a Gucte 6unm curypHu ga he oBaj HUBO
bYHKLMOHMCATU MCNpaBHO, mopa Npohu HeKoNMKo TBpAtW. AKO je BUio Koju og ycnosa 3a oBe
TBpAaHse False, oHaa he Python npounssectu rpewky (Kopucrehum cTpuHr us TBpaHe) rosopehn Wwra Huje
Y peay ca faToTEKOM HMBOA.

MpBa TBpAHA Ha AMHMjM 489 npoBepasa Aa /M NMOCTOjM MOJIAa3HA TAyKa Urpava HaseZeHa Herge Ha
manu. [lpyra TBpgHa Ha AnHKju 490 npoBepasa Aa v NOCToju bap jeaaH uwsb (Man BULLE) Herge Ha
manu. N Tpeha tBpAHba Ha AMHKUjM 491 npoBepasa Aa v NocToju bapem jeaHa 3Be34a 3a CBaKM Ln/b
(ann nma Buwe 3Be3aa of uMbEBA.)

493. # Create level object and starting game state object.
494, gameStateObj = {'player': (startx, starty),
495, 'stepCounter': 0,

496. 'stars': stars}

497. levelObj = {'width': maxWidth,

498. 'height': len(mapObj),

499, 'mapObj': mapObj,

500. 'goals': goals,

501. 'startState': gameStateObj}

502.

503. levels.append(levelObj)

KoHauHo, oBM 06jeKTM ce YyBajy y 0bjeKTy cTarba MUrpe, Koju je cam cadyBaH y 06jeKkTy HMBoa. ObjeKar
HMBOA ce AojJaje NMNCTU objekaTa HMBOA Ha MHKjK 503. OBa nucTa HMBOa he 6utK BpaheHa og cTpaHe
dyHKuMje readLevelsFile() Kaga cy cBe mane obpaheHe.

505. # Reset the variables for reading the next map.
506. mapTextLines =[]

507. mapObj =]

508. gameStateObj = {}

509. levelNum +=1

510. return levels

Capa Kaga je 3aBpleHa obpaga 3a oBaj HUBO, NpomeHs/bMBe mapTextLines, mapObj n gameStateObj
Tpeba aa ce peceTyjy Ha npasHe BpeaHOCTH 3a cnegehn HUBO Koju he ce UMTaTh M3 AaTOTEKEe HMBOA.
MNpomeHsbmBa levelNum ce Takohe nosehasa 3a 1 n npeacTtas/ba 6poj cnegeher HMBOA.

Pekyp3uBHe QyHKIIHje

Mpe Hero wTo HayuuTe Kako pagm floodFill() ¢dyHKUMja, mopaTe HayuuTU HeWTO O peKryp3uju.
PeKyp3uja je jegHoCTaBaH KOHLENT: peKyp3nBHa PpyHKLMja je camo PpyHKLMja Koja no3mBa cebe, nonyT
jepHe y cnepehem nporpamy: (He ynucyj cnoBa Ha NOYETKY CBAKOr pesa)

. def passFortyTwoWhenYouCallThisFunction(param):

. print('Start of function.')

. if param 1= 42:

. print('You did not pass 42 when you called this function.')

. print('Fine. | will do it myself.")

. passFortyTwoWhenYouCallThisFunction(42) # this is the recursive call

. if param ==42:

. print('Thank you for passing 42 when you called this function.')
print('End of function.') J.

. passFortyTwoWhenYouCallThisFunction(41)

AT IOMTMOO >

(Y Bawum nporpammma, HemojTe Aa  GyHKUMje  MMajy  Ayrayka  MMeHa  nonyt
passFortyTwoWhenYouCallThisFunction()).



Kaga nokpeHeTe oBaj nporpam, ¢yHKunja ce aedumHuwe Kaga ce msspwm def uspas Ha nnHujm A.
Cnepeha AnHWja KoAa KOja ce M3BpLIABa je AnHWja K, KOja nosmea
passFortyTwoWhenYouCallThisFunction() n npuxeata Kao napametap 41. Kao pesyntat ¢yHKuMja
nosunea cebe Ha MMHUjU F 1 Kao napameTap uma 42. OBaj NO3NB Ha3MBAMO PEKYP3MBHU NO3MUB.

OBoO je n3nas Bawer nporpama:

Start of function.
You did not pass 42 when you called this function. Fine. I will do it myself.
Start of function.

Thank you for passing 42 when you called this function.
End of function.

End of function.

Obpatute naxmy Aa ce Tekct ,Start of function” u ,End of function” nojassbyje gBa nyta. Xajae aa
CXBaTMMO LUTA Ce TA4YHO AELLaBa U KOjUM peaocinesiom ce AeLlaBa.

Ha nnHunju K, dyHKumMja je nos3saHa un 41 je npocneheHo Kao napametap. /InHuja B wramna , Start of
function”. Ycnos Ha nnHKnju C he 6utn True ( 41 = 42) na he anHuje C u D oawTamnaTii CBOje NopyKe.
NnHunja F he 3aTMm peKkyp3nBHO No3BaTh GyHKLMjy M Kao naTameTap Aobwja 42. [akne, U3BpLiere ce
NoHoBo noKpehe Ha nHKUjK B 1 wTamna ,Start of function”. Ycnoe nuHnje C oBaj nyT je False, Tako aa
npenasn Ha AMHUjy G n Hanasm ga je ycnos True. OBO y3poKyje no3uBamwe AnMHKUje H n Ha ekpaHy
npukasyje , Thank you...”. Taga he ce 3ag+a nMHKMja dyHKUMje, NMHKja |, nsBpwnth 1 ncnmncatn ,End
of function” n ¢pyHKuUMja he ce BpaTUTM Ha NMHM}Y KOja jy je no3Bana.

Anu 3anamTuTe, MHKja KoZa Koja je no3Bana ¢yHKUMjy je 6Buna nnHuja F. U1 y oBOM opuUrMHANHOM
nosuBy, NapameTtap je nocTaB/beH Ha 41. Ko nae go nnHunje G n npoBepasa ycnos, Koju je False
(41==41 je False) Tako aa npeckaye nosus print() dyHKUMje nae ce Ha AnHKUjy | Koja no Apyrn nyT
wrtamna , End of function”.

MowrTo je mocturao Kpaj ¢pyHKumje, Bpaha ce Ha IMHMjy Koaa Koja je no3sana PpyHKUM]jy, Koja je Buna
nnHuja K. Hema Buwe nnHuja koga nocne nannHuje K, Tako Aa ce nporpam 3aBpLuaBa.

Mmajte Ha ymy Oa noKanHe NpOMeH/bMBE HUCY CaMO JIOKasHe 3a GyHKumjy, Beh n 3a cneunduyaH
nosus pyHKUMje.

HpeJII/IBaH)e CTEKa

CBaKku nyT Kaga ce nosose ¢yHKUMja, Python MHTepnpeTep namTu Koja je MHMja Koga M3BpLIMAA
nosue. Ha Taj HauMH Kaaa ¢yHKLUMja BpaTh PythonsHa rae Aa Hactasu nsspasame. MNamhere oBora
3ay3Mma Mano memopmje. To 06MYHO HUje BEIMKa CTBAp, aan nornedajte cnegehu koa;

def funky():
funky()

funkvy()




AKO nokpeHeTe 0Baj Nporpam, gobuhere BesIMKY KONMUYMHY M3/1a3a KOjU U3rneaajy OBaKo:

File "C:\test67.py", 1line 2, 1in funky
funky O

File "C:\test67.py", 1line 2, 1in funky
funky O

File "C:\test67.py", 1ine 2, 1in funky
funky O

File "C:\test67.py", 1ine 2, 1in funky
funky O

File "C:\test67.py", 1line 2, 1in funky
funky O

RuntimeError: maximum recursion depth exceeded

dyHKumja funky() He paam HMLWTa APYro OCMM LUTO NOo3uBa cama cebe. A oHAa y Tom nosusy, yHKUM]ja
ce nNoHoBo no3suea. OHZA ce NOHOBO MO3MBA, M ONPT, U NOHOBO. CBakKW NyT Kaga ce nosose, Python
MOpa Aa 3anamMTy Koja /IMHWja Koda je HanpasBuaa NO3MB Kako 6M 3HAO rae Aa ce BpaTW HaKOH
usBpwaearba. Anm funky() dyHKumja ce HMKaa He Bpaha, BeY camo HacTaB/ba [a no3uBa cebe.

0OBoO je Kao 6eckoHayHa neT/ba ca NeT/bama, rae NpPorpam HacTae/ba Aa Pagy U HUKaZa He npecTaje.
[a 6u ce cnpeunnio aa my noHectaHe memopwje, Python he yapokosaTu rpelky HakoH 1000 nosumea y
AybuHy 1 npeknHyTK nporpam. OBaj TUN rpeLlKe ce Ha3nBa NpesiMBakb/b cTeKka (stack overflow).

OBaj koA Takohe A0BOAM A0 UCTE rPeLlKe, MaKo HEMA PEKYP3UBHUX PYHKUM]a:

def spam():
eges()

def eggs():
spam()

spam()

Kaga nokpeHeTe oBaj nporpam, gobuja ce cnegeha rpeluka:

File "C:\test67.py", Tine 2, in spam
eggs

File "C:\test67.py", line 5, in eggs
spam()

File "C:\test67.py", line 2, in spam
eggs )

File "C:\test67.py", line 5, in eggs
spam()

File "C:\test67.py", Tine 2, in spam
eggs )

RuntimeError: maximum recursion depth exceeded




Cnpe‘{aBal-be npesiiBakba CTeKa OCHOBHUM cnyqajeM

[da bucte cnpeunnn rpelwke y npenvBakby CTeKa, MopaTe MMATM OCHOBHM caydaj rae ¢dyHKuuMja
3ayCTaB/ba HOBE PeKyp3MBHE No3MBe. AKO He NOCTOjM OCHOBHU C/lyYaj, No3nBKM PyHKUMja HUKaa Hehe
npecTtaTu U Aonasun Ao npennBarba cTeka. EBo npumepa pekyp3sHe GyHKLMje ca OCHOBHUM C/ly4ajem.
OCHOBHM C/ly4aj je Kaga je napameTap param jegHak 2.

def fizz(param):
print(param)
if param == 2:
return
fizz(param - 1)

fizz(5)

Kapa nokpeHeTe nporpam, fobuhete cnegehun nsnas:

N W A~ u

OBaj nporpam Hema rpeLlKky NpeanBatba CTEKa jep jeaHOM Kaj ce napameTtap param ceTyje Ha 2, if
nspas he 6utn True n PpyHKUMja he ce BpaTUTK, a 3aTUM he ce M OCTann NO3UBM BPATUTMU.

AKoO BalW KoA HUKaZ, He AOCTUIHE OCHOBHU CyYaj, To he n3aseati npeaneake cTeka. AKO MPOMEHUMO
fizz(5) no3sus Ha fizz(0), nsnas nporpama 6u U3rnenao oBako:

PeKyp3nBHM NO3MB 1 OCHOBHU ciyyajeBu he ce KopuctuTu 3a nssohemre Flood Fill anroputma, Koju je
OMNWCaH Yy HaCTaBKy.

Flood Fill anroputam

Flood Fill anropuTam ce y nporpamy lyTarbe 38e34a KOPUCTM 3a NPOMEHY CBUX MOAHUX NA0UYMLA YHYTAp
31Ma0Ba HMBOA Aa BU ce KopUCTUIe YHYTpalWHe NoAHEe NaoYMLe YMECTO Crnosballtbmx. OpUrnHanHm
floodFill() no3uB je Ha AnMHKjK 295. OH he NpeTBOPUTK CBE NOYULE NPEeACTaB/beEHE CTPUHIOM ' '(Koju
npeacTas/ba CNosballikbyM NOA) Yy CTPUHT '0' (Koju NpeacTaB/ba YHYTpallkbM Noa).



513. def floodFill(mapObj, x, y, oldCharacter, newCharacter):
514.

517.

518. #In this game, the flood fill algorithm creates the inside/outside
519. # floor distinction. This is a "recursive" function.

520. # For more info on the Flood Fill algorithm, see:

521. # http://en.wikipedia.org/wiki/Flood fill

522. if mapODbj[x][y] == oldCharacter:

523. mapObj[x][y] = newCharacter

NnHunje 522 n 523 KoHBepTyjy naouunuly Ha XY KoopAauHatama Koja je npocneheHa y floodFill() Ha
newCharacter cTpuHr aKo je opurnHaaHo 6mo nctm kao u oldCharacter ctpuHr.

525. if x < len(mapObj) - 1 and mapObj[x+1][y] == oldCharacter:

526. floodFill(mapObj, x+1, y, oldCharacter, newCharacter) # call right
527. if x>0 and mapObj[x-1][y] == oldCharacter:

528. floodFill(mapObj, x-1, y, oldCharacter, newCharacter) # call left
529. if y <len(mapObij[x]) - 1 and mapObj[x][y+1] == oldCharacter:

530. floodFill(mapObj, x, y+1, oldCharacter, newCharacter) # call down
531. if y> 0 and mapObj[x][y-1] == oldCharacter:

532. floodFill(mapObyj, x, y-1, oldCharacter, newCharacter) # call up

OBe yeTnpu Hapegbe if npoBepaBajy Aa /M je nounua gecHo, NeBo, rope 1 gone og XY KoopauHaTa
ucta Kao oldCharacter, 1 aKo je Tako, HanpaB/beH je pekyp3nBHU no3me dyHKuuMje floodFill() ca Tum
KoopAuHaTama.

[a 6u 6osbe pasymenu Kako pagu ¢oyHkumja floodFill(), oBae je Bep3nja Koja He KOPUCTU PeKYpP3UBHE
nosuBe, asv YMeCTO Tora Kopuctun anucty XY KoopauHaTta ga 61 npatuaa Koje npocTtope Ha manu Tpeba
[la NPOBEPM U HBHHTYaNHO NpomMeHn y newCharacter.

def floodFill(mapObj, x, y, oldCharacter, newCharacter):
spacesToCheck =[]
if mapObj[x][y] == oldCharacter:
spacesToCheck.append((x, y))
while spacesToCheck !=[]:
X, y = spacesToCheck.pop()
mapObj[x][y] = newCharacter

if x < len(mapObj) - 1 and mapObj[x+1][y] == oldCharacter:
spacesToCheck.append((x+1, y)) # check right

if x> 0 and mapObj[x-1][y] == oldCharacter:
spacesToCheck.append((x-1, y)) # check left

if y < len(mapObj[x]) - 1 and mapObj[x][y+1] == oldCharacter:
spacesToCheck.append((x, y+1)) # check down

if y > 0 and mapObj[x][y-1] == oldCharacter:
spacesToCheck.append((x, y-1)) # check up

AKO KenuTe Aa npoumntaTe AeTa/bHUjU BOAUY O PEKYP3MjU KOjU KOPUCTM MadKe 1 30mBuje 3a npumep,
naute Ha http://invpy.com/recursivezombies.
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[IpTame Mare

535. def drawMap(mapObj, gameStateObj, goals):
536.

539.

540. # mapSurf will be the single Surface object that the tiles are drawn

541. #on, so that it is easy to position the entire map on the DISPLAYSURF

542. # Surface object. First, the width and height must be calculated.

543. mapSurfWidth = len(mapObj) * TILEWIDTH

544. mapSurfHeight = (len(mapObj[0]) - 1) * (TILEHEIGHT - TILEFLOORHEIGHT) + TILEHEIGHT
545. mapSurf = pygame.Surface((mapSurfWidth, mapSurfHeight))

546. mapSurf.fill(BGCOLOR) # start with a blank color on the surface.

dyHKumja drawMap() he BpaTtuTtu Surface objekaT ca Lesom manom (M Urpayem m 3se3gama) Ha Hoj.
WnpnHa 1 BUCKHA NoTpebHe 3a 0By NOBPLUMHY MOpPajy ce n3padvyHatn M3 mapObj (wTo ce paam Ha
NvHKnjama 543 n 544). Surface objekaTt Ha Kojem he ce cBe HaupTaTU Kpeupa ce Ha AnHKnju 545, 3a
noyetak, Ueo Surface objekaT je obojeH y 6ojy nosagnHe Ha NUHNjN 546.

548. # Draw the tile sprites onto this surface.

549. for x in range(len(mapObj)):

550. for y in range(len(mapObj[x])):

551. spaceRect = pygame.Rect((x * TILEWIDTH, y * (TILEHEIGHT -
TILEFLOORHEIGHT), TILEWIDTH, TILEHEIGHT))

Ckyn yrisexkaeHux for net/bu Ha nnMHKUjama 549 u 550 he npohu Kpos cee moryhe XY KoopauHaTte Ha
Manu v HaupTaTn oarosapajyhy ciMKy NaoumnLe Ha TOj IOKaUmju.

552. if mapObj[x][y] in TILEMAPPING:

553. baseTile = TILEMAPPING[mapObj[x][y]]
554. elif mapObj[x][y] in OUTSIDEDECOMAPPING:
555. baseTile = TILEMAPPING[' ']

556.

557. # First draw the base ground/wall tile.

558. mapSurf.blit(baseTile, spaceRect)

559.

MpomeHsbmBa baseTile je noctaBkeHa Ha Surface ob6jekaT cauke Koja ce uUpTa Ha TpeHyTHOj XY
KoopAaMHaTK utepaumje. AKo je jjeaHosHauHu cTpuHr y OUTSIDEDECOMAPPING pedHuky, kopuctuhe
ce TILEMAPPING[' '] (cTpuHr o4 jefHOr 3HaKa 3a OCHOBHM CNOJbHU NoA4).

560. if mapObj[x][y] in OUTSIDEDECOMAPPING:
561. # Draw any tree/rock decorations that are on this tile.
562. mapSurf.blit(OUTSIDEDECOMAPPINGImapObilx1lvll, spaceRect)

MopAae Tora, ako ce naovunua Hanasn y peyHnky OUTSIDEDECOMAPPINGoarosapajyha camka gpseta
WM KaMeHa Tpeba BUTK HaLpTaHa Ha BPXY NI0YMLLE KOja je ynpaBo HaupTaHa Ha Toj XY KoopAnHaTtu.

563. elif (x, y) in gameStateObj['stars']:

564. if (x, y) in goals:

565. # A goal AND star are on this space, draw goal first.
566. mapSurf.blit(IMAGESDICT['covered goal'], spaceRect)
567. # Then draw the star sprite.

568. mapSurf.blit(IMAGESDICT['star'], spaceRect)




AKO noctoju 3Be3ga nouMpaHa Ha oBoj XY KoopauMHaTM Ha Manu (Koja ce MoxKe casHaTu
nposepaBarem 3a (X, y) y cimctn gameStateObj['stars']), onaa Tpeba ga ce HaupTa 3Be34a Ha NO3ULMjU
XY (Koja ce BpLuM Ha MHKjK 568). Mpe Hero WTo je 3Be34a HaupTaHa, Ko Tpeba NpBo NpPoBepUTU Aa
/M NOCTOjM U LW/ Ha 0BOj I0KaLMjK, Y KOM CyYajy, NnpBo Tpeba ucuptati naoumuy ,covered goal”.

569. elif (x, y) in goals:
570. # Draw a goal without a star on it.
571. mapSurf.blit(IMAGESDICT['uncovered goal'], spaceRect)

AKo nocTtoju umsb Ha XY KoopauHaTh, oHaa ce ,uncovered goal” Tpeba HaupTaTK Ha BpXy naouumue.
,uncovered goal” je HaupTaH jep ako je nsspwere gocturao elif uspas Ha nnHKUjK 569, 3Hamo Aaa je
ctamoe elif nspasa Ha nMHMjn 563 Buno False n ga Hema 3Be3ae Koja je Takohe Ha 0Boj XY KoopamHaTK.

573. # Last draw the player on the board.

574. if (x, y) == gameStateObj['player']:

575. # Note: The value "currentimage" refers

576. #to a key in "PLAYERIMAGES" which has the

577. # specific player image we want to show.

578. mapSurf.blit(PLAYERIMAGES[currentimage], spaceRect)
579.

580. return maoSurf

KoHauHo, ¢oyHKumMja drawMap() npoBepaBa ga nu ce Urpay Hanasu Ha oBoj XY KoopaMHaTH, a aKo je
TaKo, C/IMKA MUrpaya je HaupTaHa npeKko naoumue. SinHuja 580 ce Hanasu M3BaH YrHEXAEHUX NET/bU
Koje cy noyene Ha AnMHMjK 549 1 550, TaKo Aa je Ao TpeHyTKa Bpahatrba Surface objekTa HaypTaHa uena
mana.

[IpoBepa /1a Jiv je HUBO 3aBpIleH

583. def isLevelFinished(levelObj, gameStateObj):
584.

585. for goal in levelObj['goals']:

586. if goal not in gameStateObj['stars']:

587. # Found a space with a goal but no star on it.
588. return False
589. return True

dyHKuuja isLevelFinished() Bpaha True ako cy CBY UW/beBM NOKPUBEHM 3Be34ama. Heku HUBOU mory
MMaTK Bulle 3Be3fa Of, LUW/beBa, Na je BaXXHO Aa MpoBepuTe A3 /N CY CBU LM/bEBU MOKPUBEHM
3Be34amMa, YMecTo fia NpoBepuTe Aa v Cy CBe 3Be3e U3HaA Ln/beBa.

For net/ba Ha nvHMjKM 585 nponasm kpo3 umsbese y levelObj['goals'] (wTo je nucta Topku XY
KoopAMHaTa 3a CBakM Lu/b) M NpoBepasa Aa An NocToju 3Be3na y Mctn gameStateObj['stars'] Koja
MMa oHe ucTe XY KoopauHaTe. Kaga npsu nyT npoHaheTe um/b 6e3 3Besde Ha UCTOj NO3MLUMjK,
¢dyHKUMja Bpaha False.

AKo npohe Kpos3 cBe uu/bese 1 npoHahe 3Be3ay Ha cBakoj oA, kuX, isLevelFinished() BpaTuhe True.

592. def terminate():
593. pygame.quit()
594. sys.exit()

OBa dyHKUMja terminate() je ncTa Kao y CBUM NPETXOAHUM Nporpammma.

597.if name =='main":
598. main()




HakoH geduHmcarba ceux dyHKUMja, dyHKLUMja main() ce no3mBa Ha AMHMjM 602 aa 3anoyHe urpy.
Caxketak

Y urpu Besepuua jeae Besepuuy, cBeT uUrpe je 6Mo NPUANYHO jeAHOCTaBaH: caMo HeCKOHAYHa 3e/1eHa
paBHMLA ca C/IMKama TpaBe Hacymu4yHo pasbauaHum oko we. Urpa MNyparse 3Be3aa je yBena HewTo
HOBO: MMa jeAMHCTBEHO AM3ajHMpPaHe HMBOE ca rpadMyKuUM naodnuama. [la 61 ce 0B HUBOW YyBanu
y dopmaTy Koju payyHap MOXKe [a YMTa, OHM Ce OTKYLaAjy Y TEeKCTyasiHy AaTOTeKy M Ko y nporpamy
yuTa Te AaATOTEKE U Kpempa CTPYKTYpe NoaaTaka 3a HUBO.

CtBapHoO, pagmje Hero Aa Camo HanpasuUTe jeAHOCTABHY Urpy ca jegHom manom, Nyparbe 3Be3aa je
BUME CUCTEM 3a y4yMTaBatbe MpuaaroheHmMx mana Ha OCHOBY AaToTeke HMBOoA. Camo Merbajyhu
[ATOTEKY HMBOA, MOXEMO A3 NPOMEHMMO rae ce 3Ma0BU1, 3Be34e U LU/bEBU NOjaB/byjy Y CBETY Urpe.
Mporpam lyparbe 3Be34a MoxKe fda obpaan 6uno Kojy KOHPUrypaumjy Kojy je AaToTeKa HuBOa
nocrasmna(cee gok npocnehyje nspase Koju ob6e3behyjy aa mana uma cmucna).

He moparTe yaKk HUM Aa 3HaTe KaKo Aa nporpamupare y jesuky Python ga HanpasuTe concTBeHe HUBOE.
Mporpam 3a ypehuBatrbe TEKCTa KOjU Merba AaToTeky starPusherlLevels.txt je cBe wTo j enoTpebHo Aa
CBAKO MOKe Aa byae KpeaTop HMBOA 3a OBY UTpY.

3a pgopaTHY nNpakcy nporpamuparba, MOXKeTe  npeysetv buggy Bepsuje wurpe ca
http://invpy.com/buggy/starpusher 1 nokywaTy CXBaTUTK KaKo fa UCNPaBUTE rpeLLKe.
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