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PUBLISHED
Question Answer Marks
1) Label c(gge Operand Comment ’
START: | IN /1 1 NPUT character
STO | CHARL /] store in CHARL } !
I'N /1 1 NPUT character
STO | CHARZ /1 store in CHARR ]’ 1
LDD | CHARL /1 initialise ACCto ASCII value of CHARL 1
LOOP: | OUT /1 output contents of ACC 1+1
CW | CHAR2 /1 conpare ACC with CHAR2 1
JPE | ENDFOR /1 if equal junp to end of FOR | oop 1
INC | ACC /1 increment ACC 1
JW | LOOP /1 junp to LOOP 1
ENDFOR: | END
CHAR1:
CHAR2:
1) Label nge Operand Comment °
START: | LDD | NUMBER1 1
XOR | MASK /1 convert to one's conpl enent 1
INC | ACC /1 convert to two's conpl enent 1
STO | NUMBER2 1
END
MASK: | B11111111 /1 show val ue of mask in binary here 1
NUVBER1: | BO0O000101 /1 positive integer
NUVBER2: | B11111011 /'l show val ue of negative equival ent 1
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2(a) « A pointer that doesn’t point to another node/other data/address // indicates the end of the branch 1
2(b) one mark per bullet 2
+ node with ‘Athens’ linked to left pointer of Berlin (ignore null pointer)
« null pointers in left and right pointers of Athens
2(c)(i) 5
Root Poi nt er LeftPointer Tree Data Ri ghtPointer
0 [ 0] 2 Dubl i n 1
[ 1] -1/ & London 3
[ 2] 6 Berlin 5
[ 3] 4 Paris -1/
[ 4] -1/ & Madri d -1/ <
Fr eePoi nt er [ 5] -1/ & Copenhagen -1/ O
7 [ 6] -1/ O At hens -1/ 9
1 mark [ 7] 8 -1/ 9
[ 8] 9 -U D
[ 9] -1/ & -1/ O
2(c)(ii) - -1 2
« Itis not the number for any node.
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Question Answer Marks
2(d)(i) TYPE Node 7
Left Poi nter : | NTEGER
Ri ght Poi nter : | NTEGER 1
Data : STRI NG
ENDTYPE
DECLARE Tree : ARRAY[O0 : 9] OF Node 1
DECLARE FreePointer : | NTEGER
DECLARE Root Poi nter : | NTEGER
PROCEDURE Cr eat eTr ee()
DECLARE | ndex : | NTEGER
Root Poi nter « -1 1
FreePointer « O 1
FOR Index « 0 TO9 // link nodes
Tree[ I ndex]. Left Pointer « Index + 1 1
Tree[ I ndex]. Ri ght Pointer « -1 1
ENDFOR
Tree[9]. LeftPointer « -1 1
ENDPROCEDURE
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Question Answer Marks
2(d)(ii) PROCEDURE AddToTree(ByVal NewDataltem : STRI NG 8
/1 if no free node report an error
|F FreePointer = -1 1
THEN
ERROR("No free space left")
ELSE // add new data itemto first node in the free |ist

NewNodePoi nt er « FreePoi nter

Tr ee[ NewNodePoi nter] . Dat a « NewDat al t em 1

/1 adjust free pointer

FreePointer « Tree[ FreePoi nter]. Left Pointer 1

/1 clear left pointer

Tr ee[ NewNodePoi nter]. LeftPointer « -1 1

/1l is tree currently enpty ?

IF Root Poi nter = -1 1

THEN // nake new node the root node
Root Poi nt er « NewNodePoi nt er 1
ELSE // find position where new node is to be added

I ndex « Root Poi nter
CALL Fi ndl nsertionPoi nt (NewDataltem |ndex, Direction)
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IF Direction = "Left"
THEN // add new node on |eft

Tree[ I ndex] . Lef t Poi nt er « NewNodePoi nt er 1
ELSE // add new node on right
Tree[ | ndex] . Ri ght Poi nter « NewNodePoi nt er 1
ENDI F
ENDI F
ENDI F
ENDPROCEDURE
2(e) 1 mark per bullet 5

e test for base case (null/-1)

e recursive call for left pointer

e output data

* recursive call for right pointer

e order, visit left, output, visit right

| F Poi nter <> NULL 1
THEN
TraverseTree(Tree[ Poi nter]. Left Poi nter) 1
QUTPUT Tree[ Pointer].Data 1+1
TraverseTree(Tree[ Poi nter]. Ri ght Poi nter) 1
ENDI F
ENDPROCEDURE
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Question Answer Marks
3(a) 1 mark per bullet 3
« Instantiation of island object and calling DisplayGrid
 Loop 3 times and Island.HideTreasure
e  Call procedures StartDig and DisplayGrid
Example Python
I sland = | sl andd ass() 1
Di splayGid()
for Treasure in range(3):
I sl and. Hi deTr easur e() } 1
StartDig()
Di spl ayGrid() 1
Example Pascal
var Island : Islandd ass; i
var Treasure : integer;
begi n —
Island : = IslandC ass. Create(); 1
Di spl ayGri d;
for Treasure := 1 to 3 do )
I sl and. Hi deTr easure(); 1
Start D g;
Di spl ayGri d; 1
end;
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Question Answer Marks

Example VB.NET
DimlIsland As New I sl andd ass() } 1
Di splayGid()
For Treasure = 1 To 3
I sl and. Hi deTr easur e() 1

Next

StartDig()
Di splayGid() 1
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3(b) 1 mark per bullet to max 5 5
* Class heading and ending (in appropriate place)

e Constructor heading and ending (in appropriate place)
« Declaring grid with correct dimensions (as private)

» Declaring Sand as a constant

* Nested loops covering dimensions (0 — 29 and 0 — 9)
» Assigning Sand // '’ to each array element

Example Python

cl ass | sl andd ass: 1
def __init_ (self): 1
Sand = '.' 1

self. Gid =[[Sand for j in range(30)] 1+1

for i in range(10)] 1

Example Pascal

type
I sl andd ass = cl ass 1
private

Gid: array[0..9, 0..29] of char; 1
public R

constructor Create();
procedure Hi deTreasure();
procedure DigHole(x, y : integer);

function GetSquare(x, y : integer) : char; >‘
end;
constructor |slandd ass. Create(); 1
const Sand ="'."; 1
var i, j : integer; -
begi n
for i :=0to 9 do
for j :=0to 29 do } 1
Gid[i, j] := Sand; 1
end;
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Example VB.NET
O ass Islandd ass 1
Private Gid (9, 29) As Char 1
Public Sub New() 1
Const Sand = "." 1
For i =0 To 9
For | = 0 To 29 } 1
Gid(i, j) = Sand 1
Next
Next
End Sub
End d ass
3(c)(i) 1 mark per bullet 2
« Method (getter or property) heading, takes two parameters returns char, and ending
*  Method returns Grid value
Example Python
def GetSquare(self, Row, Colum) : 1
return self._ Gid[ Row [ Col um] 1
Example Pascal
function Islandd ass. Get Square( Row, Columm : integer) As Char; 1
begi n
Result := Gid[Row, Columm];
end; 1
Example VB.NET
Public Function GetSquare(Row As |Integer, Colum As Integer) As Char 1
Return Gid(Row, Col umm) 1
end Function
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3(c)(ii) 1 mark per bullet 4
« DisplayGrid header and ending, with two loops with correct limits
e Calling Island.GetSquare with correct parameters inside iteration
e Output an entire row in one line

e Output a new line at the end of a row

Example Python
def DisplayGid()
for i in range (10)

for j in range (30) : 1
print(island. GetSquare(i, j), end="") 1+1
print() 1

Example Pascal
procedure DisplayGid():

var i, j : integer;
begi n
for i :=0to 9 do
begi n
for j :=0to 29 do 1
write(island. GetSquare(i, j))); 1+1
writeln; 1
end;
end;

Example VB.NET
Sub DisplayGid()

For i = 0to 9
For | =0 to 29 1
Consol e. Wite(island. Get Square(i, j)) 1+1
Next
Consol e. Wi teLine() 1
Next
End Sub
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3(d) 1 mark per bullet to max 5 Max 5
 Method header and Declaring Treasure as a constant
e Generating a random number for column
e Generating a random number for row
*  Check whether treasure already at generated location
* Repeatedly generate new coordinates in a loop
e Assign Treasure to location
Example Python
def Hi deTreasure(self): 1
Treasure ='T }
X = randint(0,9) 1
y = randint (0, 29) 1
while self. Gid[y][x] == Treasure: 1+1
x = randint(0,9)
y = randi nt (0, 29)
self.  Gid[y][x] = Treasure 1
Example Pascal
procedure |slandC ass. Hi deTreasure();
const Treasure = 'T'; } 1
var X, y : integer;
begi n
r epeat
X := Random( 10); 1
y := random(30); 1
until Gid[x, y] <> Treasure; 1+1
Gid[x, y] := Treasure; 1
end;
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Example VB.NET

Publ i c Sub Hi deTreasure()
Const Treasure = "T" 1
DI m RandonmNunber As New Random
Dimx, y As Integer

Do
x = RandomNunber . Next (0, 10) 1
y = RandonmNunber. Next (0, 30) 1
Loop Until Gid(x, y) <> Treasure 1+1
Gid(x, y) = Treasure 1
End Sub
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3(e)() 1 mark per bullet 3
* Method heading, with two parameters & Declaring constants for Treasure, Hole and FoundTreasure
«  Check if treasure at parameter locations
e Setto FoundTreasure (X) and Set to Hole (O)
Example Python
def DigHol e(self, X, y)
Treasure ='T
Hole = 'O 1
Foundtreasure = 'X
if self. Gid[x][y] == Treasure: 1
self. Gid[x][y] = Foundtreasure
el se : 1
self. Gid[x][y] = Hole
return
Example Pascal
procedure |slandC ass. DigHol e(x, y : integer);
const Treasure = 'T';
const Hole ="'0O;
const Foundtreasure = 'X; 1
begi n
if Gid[x, y] = Treasure 1
t hen
Gid[x, y] := Foundtreasure
el se
Gid[x, y] := Hole; 1
end;

© UCLES 2017

Page 14 of 19



9608/42

Cambridge International AS/A Level — Mark Scheme
PUBLISHED

May/June 2017

Question

Answer

Marks

Example VB.NET
Public Sub DigHole(x As Integer, y As |nteger)

Const Treasure = "T"
Const Hole = "O'
Const Foundtreasure = "X

If Gid(x, y) = Treasure Then
Gid(x, y) = Foundtreasure
El se
Gid(x, y)
End If
End Sub

Hol e
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3(e)(ii) 1 mark per bullet to max 5 Max 5

Prompt to user for position down and across, read positions input as an IntegerValidation for position row — between

Oand9

Validation for position column- between 0 and 29
Exception handling/pass for validation

Ask for repeated input until valid (for both row and column)
Call Island.DigHole method with the coordinates

Example Python
def StartDig()

Valid = Fal se
while not Valid : # val i date down position
try:
X = int(input("position down <0 to 9> ? "))
if x>=0 and x <= 9 :
Valid = True
except:
Valid = Fal se
Valid = Fal se
while not Valid : # val idate across position
try :
y = int(input("position across <0 to 29> ? "))
if y>0andy <= 29
Valid = True
except
Valid = Fal se
i sl and. Di gHol e(x, V)
return
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Example Pascal
procedure StartDig;
var xString, yString : String;
X, Yy : integer;
begi n
Valid := Fal se;
r epeat
Wite('position down <0 to 9>? '); ReadLn(xString); 1
try
X 1= StrTolnt(xString);
if (x > 0) AND (x <= 9) 1
t hen
Valid := True;
except
Valid := Fal se;
until Valid;
Valid : = Fal se;
r epeat
Wite(position across <0 to 29> ? '); ReadLn(yString); 1
try
y := StrTolnt(yString);
if (y > 0) AND (y <= 29) 1
t hen
Valid := True;
except
Valid := Fal se;
until Valid; 1
i sl and. Di gHol e(X, y); 1
end;

© UCLES 2017

Page 17 of 19



9608/42

Cambridge International AS/A Level — Mark Scheme
PUBLISHED

May/June 2017

Question

Answer
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Example VB.NET
Sub Starthig()
Dimx, y As Integer
DimValid = Fal se
Do
Console. Wite("Position down <0 to 9>? ")
Try
X = Cl nt(Consol e. ReadLi ne())
If (x >= 0) AND (x <= 9) Then
Valid = True
End |f
Cat ch
Valid = Fal se 'accept different types of exceptions
End Try
Loop Until Valid
Valid = Fal se
Do
Console. Wite("Position across <0 to 29> ? ")
Try
y = int(Consol e. ReadLi ne())
If (y >= 0) AND (y <= 29) Then
Valid = True
End I F
Cat ch
Valid = Fal se
End Try
Loop until Valid
i sl and. Di gHol e(x, vy)
End Sub

3(0)()

containment/aggregation
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e One at IslandClass and one .. * at Square

IslandClass

&

1

1.*

Square

PUBLISHED
Question Answer Marks
3()(ii) » IslandClass box and Square Box, with correct connection Max 2
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