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Section B
Your are advised to spend no longer than 20 minutes on this section
Two numbers are amicable if the sum of their factors, including 1 but not the value itself, is equal to the other number. For instance 220 and 284 are amicable because the sum of the factors for 220 is 1 + 2 + 4 + 5 + 10 + 11 +20 + 22 + 44 + 55 + 110 = 284 and the sum of the factors for 284 is 1 + 2 + 4 + 71 + 142 =  220.

Write a program that can takes two integers as input and determines whether or not the two numbers are amicable. 

Include the following evidence in your Electronic Answer Document
7.1 Your PROGRAM SOURCE CODE [12 Marks]
7.2 SCREEN CAPTURE showing the result of testing the program by entering the numbers 220 and 284. [1 Mark]
7.1
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Section C 
You are advised to spend no longer than 15 minutes on this section
	8

















8.1

8.2

8.3

9.1



9.2


10.1



10.2 





10.3




10.4 



	Figure 1 shows the UML diagram for the Skeleton Code
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State the name of the identifier for the class denoted by A [1 mark] Puzzle

State the name of the identifier for the class denoted by B [1 mark] Pattern

State the name of the identifier for the class denoted by C [1 mark] BlockedCell

State the name of an identifier for a private method in the Puzzle class [1 mark] __init__, __CreateHorizontalLine, __LoadPuzzle, __GetCell, __GetSymbolFromUse

State the type of relationship the between the classes Puzzle and Pattern [1 mark] Composition Association

State the name of an identifier for a method in the skeleton program that uses exception handling. [1 mark]
MatchesPattern, __LoadPuzzle, AttemptPuzzle, CheckForMatchWithPattern

What would be the string pattern for “O” 
	O
	O
	O

	O
	
	O

	O
	O
	O


[1 mark]     “OOOOOOOO*”

Explain the difference between public, private and protected methods [2 marks]
Public methods can be used by all classes, protected methods can be used classes that inherit the method and private methods can only be used in the declared class.

Method CheckSymbolAllowed in class BlockedCell overrides a method in class Cell. What is meant by overriding? [2 marks]
Method of the same name in the sub class is implemented rather than the method in the inherited class




	


Section D
You are advised to spend no longer than 55 minutes on this section
11 This question refers to the subroutine Main and the method __LoadPuzzle and AttemptPuzzle not exist. 
a) Correct this such that the program keeps asking until the user hits enter or enters a correct filename
b) Currently the program allows the user to enter in row and column values outside of the grid size.  Fix this so that the user can only enter in values for row and column inside the grid
Include the following evidence in your Electronic Answer Document
11.1 Your PROGRAM SOURCE CODE [4 Marks]
11.2 SCREEN CAPTURE showing the result of testing the program by entering the filename Puzzle10. [1 Mark]

11.1
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11.2
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12  This question refers to constructor method in Class Puzzle.  Add the symbol “U” to the allowed symbols and also its corresponding pattern given here: 
	U
	
	U

	U
	
	U

	U
	U
	U


Include the following evidence in your Electronic Answer Document
12.1 Your PROGRAM SOURCE CODE [6 Marks]
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13.1 This question refers to method CheckForMatchWith Pattern. Modify so that in order to score points we need to have 5 by 5 squares not 3 by 3 squares.  The order is now:
	1
	2
	3
	4
	5

	16
	17
	18
	19
	6

	15
	24
	25
	20
	7

	14
	23
	22
	21
	8

	13
	12
	11
	10
	9



	
	Q
	Q
	Q
	
	

	Q
	
	Q
	
	

	Q
	Q
	Q
	
	

	
	
	
	Q
	

	
	
	
	
	Q



	
	T
	T
	T
	T
	T

	
	
	T
	
	

	
	
	T
	
	

	
	
	T
	
	

	
	
	T
	
	




	
	X
	
	
	
	X

	
	X
	
	X
	

	
	
	X
	
	

	
	X
	
	X
	

	X
	
	
	
	X






Modify the code so that it uses lists in order to make the code more concise.
You will also need to modify allowed patterns for Q, T and X.


Include the following evidence in your Electronic Answer Document
13.1 Your PROGRAM SOURCE CODE [14 Marks]
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Press Enter to start a standard puzzle or enter name of file to load: Puzzlell
Puzzle not loaded

Press Enter to start a standard puzzle or enter name of file to loa
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class Puzzle():
cef _inic_(self, *args):

T ten(args) == 1
self._score = 0
selr.symbolsLeft = 0
selr. Gridsize = 0
se1r. Gria= 1

self. AllowedPatterns = [
selr. AllowedSymbols = (1
se1f. LoadPuzzle (args(0])

clse:
self._score = 0
self.Symbolsleft = args(l]
selr. GridSize = args(0]
self. Grid - 01
for Count in range(l, self._GridSize * self.
if random.randrange(l, 101) < 903
©=cel
else
€ = BlockedCell()
self._Grid.eppend(C)
self._AllowedPatterns = [
se1r.AllowedSymbols = (1
Qpattern = Pattern("Q7, "00°10+%Q2")
self._ AllowedPatterns.append (QPattern)
se1f._AllowedSymbols.append ("Q")
XPattern = Pattern("X", "XAXIXXX7)

self._AllowedPatterns.append (XPactern)
sel._AllowedSynbols.append ("X")
TPattern = Pattern("I", "ITTHAT**T")
self._AllowedPatterns.append (TPattern)
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self. Allovedsymbols
QPatctern = Pattern("Q", "00Q***%Q*++4QQ+Q*1Q*+QQ")
self._AllowedPatterns.append (QPactern)

se1r. _AllowedSymbols.append ("2")

KPatiera = Pattern ("X, "KAAAKA*AKASAKAAKAKAKAKAR)
self._AllowedPatterns.append (XPactern)

se1r. _AllowedSymbols.append ("X")

TPattern = Pattern("T", MTTTTT:**+iTestsssTeasTaeTn)
self._AllowedPatterns.append (TPactern)

self.” AllowedSymbols.append ("T")
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et CheckforMatchWithPattern(self, Row, Column)
offsetRow = [0,0,0,0,0,-1,
offsetcol = 10,1,2,3,4,4,4,4,4,3,2,1,0,0,0,0,1,2,3,3,3,2,1,1,2]
Zor StartRow in range (Row + 4, Row - 1, -1):
or StarcColumn in range (Column - 4, Column + 1):
try:
PatternString
for 1 in range(25)
PatternString += self._GetCell (StartRow + offsetRow[il,\
[startColum + offsetCollil).GetSymbol ()

o-1,-1,-1,-2,-

for P in self._AllowedPatterns:
CurrentSymbol = self._GetCell (Row, Column) .GetSymbol()
if P.MatchesPattern(PatternString, CurrentSymbol):

for 1 in range(25):
self._GetCell(StarcRow + offsetRow[il, \
StartColumn + offsetCol[i]) .AddToNotAllowedSymbols (CurzentSymbol)

return 10

except:
pass
return 0
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humi=int (input ("Enter first number: "))
mun2=int (nput ("Enver second number: 7))

sum_factorsl = 0
for i in range(1,numl)
ifnuml %3
sum_tactorsli=i

sum_factors2 = 0
£ sn zenge(l numd) :
ifnum2 % 1=
sum_factorszs=i

£ sum factorsl == num2 and sum _factors2 == numl
print ("Numbers are amicable”,numl,num2)
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Enter first number: 220
Enter second number: 284
Numbers are amicable 220 284
>>>
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def _LoadPuzzle(self, Filename):
Try:
with open(Filename) as £:
NoOfSymbols = int(f.readline().rstrip())
or Count in range (1, NoOESymbols + 1):
self._AllowedSymbols.append (f.readline () .rstrip())
NoOfPattezns = int (f.readline().zstrip())
or Count in range(l, NoOfPatterns + 1):
Items = f.readline().rstrip().splic(",")
® = Pattern(Items(0], Items(l])
self._AllowedPatterns.append (B)
self._GridSize = int(f.readline().rstrip())
for Count in range (1, self._GridSize * self._GridSize + 1):
Items = f.readline().rstrip().splic(",")
i Ttems[o] == v
€ = BlockedCell()
self._ Grid.append(C)
else:
c=ceip
C.ChangeSymbolInCell (Items(0])
for CurrentSymbol in renge(l, len(Items)):
C.AddToNotAl lowedSymbols (Items [CurzentSymbol])
self._Grid.append(C)
self._ Score = int(f.readline().rstrip())
seir.symbolsieft = int(f.readline().rstrip())

except

s\:(?ﬂxxle not loaded™)
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def AtvemptPuzzle(self):
Finished = False
while not Finished:
self.DisplayPuzzle ()
print("Current score: " + str(self._Score))

Row = -1

Valid = False

while not Valid:
oyt

except:
pass

Column = -1
Valid = False
while not Valid:
o





