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eacher's Introductlon

Symbol Puzzle is a single-player puzzle game where the user needs to place symbols into a grid, building up patterns.
Each time the user places a new symbol into the grid, the application compares cells in the grid, looking for pattern
matches. The objective of the program is to get the highest score possible by adding valid patterns into the grid.

The application can either be played using an 8 » 8 standard puzzle grid, orload ina 5 x 5 external file with a
partially complete puzzle.

The user can place Q, T or X symbeols into empty cells in the grid, attempting to make larger patterns of these letters.
Each valid maiched pattern awards the user 10 points. The application has a fixed number of symbols available — either
64 for the standard puzzle or varying amounts, dependent on which external puzzle file the user loads. A user can place
each symboias a G, a T or an X into the grid, subject to there being space and subject to the placement rules.

Patterns are matched in a 3 x 3 section of the grid - a pattern is nine cells in total in a specific order. Once a valid
match for a specific symbol has been identified, the cells in that 3 » 3 section are modified so that the same symbol
cannot be placed into any of the cells in that 3 x 3 section of the grid in a future move. This prevents overlapping
patierns of the same symbol type being placed into the grid. Symbols of a different type can be placed into those
cells, however, allowing for patterns of a different symbol type to overlap. The grid can also contain blocked cells ~
dencted by an '@’ symbol The user cannot place a symbod into these celis.

When the user has exhausted all their symbols, the puzzie is complete.

This rescurce aims to help you get to grips with and prepare for the A Lavel Paper 1 examination for
summer 2024, which is partly based on the Symbo{ Puzzie pre-release material.

DIGITAL RESOURCE

Yo wsii have access 1o the foiiowmg.

SymbolPuzzlie  thisfolder contains all of the content (PDF/DOCX) accessible via a HTML interface
E  Passwords.txit forteacher use —this file contains all of the passwords for the protected PDFs (also listed below)

* PRINTED COPIES OF ALL THE MATERIALS IN THIS DIGITAL RESOURCE PACK ARE INCLUDED FOR REFERENCE.

installation: Extract the files from the downloaded ZIF file and move the entire SymbolPuzz le folder onto
a network tocation that is accessible for students, end provide them with a shortcut to the indexchimi file. All
content can be accessed from this page.

Passwords: All of the PDFs accessible via the Solutions web page are password-protected, so that students can
only access them with your permission. Each password is a four-digit code, as follows:

c02a~-UML-Diagam-Complete.pdf

06-TheoryQuestions-MS.pdf
= c07-CodingTasks-MS.pdf

The resource pack consists of the following sections:
s Code breakdows a detailed technical overview of the skeleton program, describing in detail sach class and
rnethod in turn — including their purpose/function, parameters and return values. Note that this is intended as
a helpful reference document only, and not as a substitute for exploring the code in a practical manner. In
addition to the code breakdown, there is also a breakdown of the puzzle files, errors in the code, and a set of
advanced techmques for exploring the code furthar.
s dagram activity: requires you to study the program and fill in the gaps with the missing
riass/methnd names, data types, associations and access levels, Them are 10 in total,
s Videwo: a quick overview of the Symbol Puzzie game mechanics - intended as a visual aid to accompany the
notes in the official AQA pre-release material.
s Theory questions: designed to test your understanding of the skeleton program. These guestions reguire
access to the program, but no modifications need to be made o the program. Write-on (with answer lines)
and non-write-on versions are available.

s Qoding tasks: there are 18 modification tasks to test your programming skills — as well as an additional 12
rnodification ideas that you may also want to try as extension tasks.

-y -




Static Methods

I
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nﬂ BW

Skeleton Code Breakdow

Parametergil

Return vai

This is the main entrance point for

determine whether the appii@aiiorﬁé
randomly created puzzle or lcad &

ft initialises a string variable called
and an integer variable of Score. |

The method then enters into the n
in that loop by the value of the Ag
using the following steps:
s  Prompt the user if they would

puzzie or load an exiema! fs!e?
¢ instantiale a new Fuzzis »

e if the user has eﬂter@d 2 filery
constructor in the Puzsle clas
parameter. This will ueate a
text file.

e i the user does not enter a fil
the length of the filename bei
constructor in the Puzzle clas
38. The first parameter is the
puzzie, creating a grid which

Gl \\\\~\ , multiplying the rest
down 1o an integer value,
e The method then calls the ¢

R
¥

ariable which is dispk
method then prompts the
another puzzle, sstting the
either stop the loop and, ther

allow it to repeat again.
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Parameters

imhahses ‘ne following privale at

Return values | n/a N Li\lSt‘ of Cells f
o & dRatterns as List of B
® Symbuols as List of &

These attributes are subsequentiy%
LoadPuzzle() method.

This constructor is called when§
loaded. :

Parameters Jint Initialises the following private at

3 B o ‘«\ -
ISymbols  int ® \\\:\\w to O

Return values n/a

&
@
®

The method performs a count-coni
square of the GridSize. Inside the
adds all the cells for a standard pg
random number between 1 and 1¢

of being a normal cell and a 10% ¢

The method then initialises Alle
and AllowsdSymbols as alisto
default pattern objects for the Q,
o the AllowsdPaltems list togs
symbol 'O, X or T to the Allow

This constructor is called when%
generated. :
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Parameters nfa

7%

Score int

Return values

7
by
¢ '/
y 7

This method is the main loop for ai
i is held in the loop using the loc

The method firstly displays the ¢
DisplayPuzziel) method. It then

8 &

Co umn of where they would lik
puzzie. The method uses try...c
user has entered integer values,
valid within the bounds of the gri

if the symbol can be used in tha
changed using the ThangeSym

,;

by calling the CheckForMa \‘\ }
Row and Golumn entered by th
The resu!‘t cf this check is assign

AmountToldddToScore. if this

the user Sgors.

The method then checks if all th
used, and if so, exits the main p

if the main program has exited, the,
cailing the DisplayPusais{l methog

Parameters

Return values int

Uses a nested loop o iterate throw
together a string variable called Fa
from nine celis in a 3 = 3 section of
nested lcop is used to concatenate:
of pattern that could include the cell
x 3 section of the grid. This is done.
prevent the rom crashing if &
is acoessed. ¢

oy
Wt
H x}. =

If a match i found, the method ce
AddToNotAllowedSymbels{ on
matching 3 % 3 section of the grid
checked as a parameter. This pre;
being placed into that cell in a fuly

if a maich has been found, the me
otherwise it refurns the Scors of
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Parameters na

Uses iteration to concatenate a

Return values Symbal ; String

which is the correct width for the
puzzie.

Parameters n/a

Used to print out the grid onto the.

Return values n/a

using the following steps:

s Printa biank fine.
o |f the GridSize is less than
screen, the:

blank line.
rint a horizontal line by cal
method.
The method thern iterates th
printing out the row number
symbol and the symboi in e
uses the MOD function to ©
before printing a final |’ symkb
underneath.
«  This process is repeated untiy

printed to the screen. f

Parameters

W paran
Calf eiement in the one damensioé'

Retum values Gall

retuz ned,

Parameters n/a

Used for getting a symbol from

Return values Symbal ; String

The method uses a loop © repe

symbol they want {o use until ‘the\,g
part of the AllowedSymbols list. &
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Parameters § . Siring The method loads an external texi
parameter.

Return values n/a

See 'Puzzle File Breakdown’ for da
an sxiernal puzzie file.

The method seguences through
the Filename parameter. it perf

Assigns NoQiSymbols from the
this value t te through the
from th nto the Allow

atterns from the
this value to iterate through the §
pattern. A pattern ling contains a
element is the symbdit for a paite
the pattern itself. These are use
object which is then added io th

a

Assigns GridSize from the next
square of this value to iterate thr
in each celi. A cell line contains
first element is the symbol for th
elements is a sublist which cont
SymboisNotdllowsd list for tha
@ symboi the application instanty
kadQeall into the Grid. Otheny
a Gall by using the cell symbol a

allowed elements. :

Onice all the cells have been appé§
assigns the next ling in the file {0
fine to the Symboisleft attribute.

e

The method uses a try...calch sin
EITOr OCCUTS, an error message is
does not give the user the opport
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Sl o
R SAFTSFEM
Class: Saftern

,

: imtnaiises he following private
1 Biring ® of from parameter
Segquence from pa

Parameters

Retu rr valuea n/a

Parameters n/a Returns the value of the private

Return values

This is used to confirm thata p
we 1 String | concatenation through a 3 x 3
‘ ance altribute in a

Parameters

If the passed parameter Symbe

b

Symbaol for the pattern, the me

if it does maich, the method s
altribute Fatfarnlse \.m\e co

SR
R OQUS

between the Fa
parameler which maﬁ.ch the syt
differences, the pattern maich

this iteration uses a try...calch
comparisons of out-of-range er

the method displays to the use

if the iteration completes, all th
matched and, therefore, the met
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§3
Ry

3§88
Class: Qs

Parameters n/a

Return values n/a

Initialises the protected atlribute.

Initialises the private attribute $y :

empty siring list.

Pararmneters

Return values

Parameters

KReturn values,

Parameter

Return values

lterates through the prwaie lis
If the paramater SymboiTel
method returns false, otherwise

Parameters

Return values

The method uses the s

empty. If itis empty, the methcd%
returns the value of the protecies

Parameters na

Retum values Boolsan

if the private attribuie §

method returns true, otherw1se i

Parameters nia

Return values n/a

This method is not used in the p:
method has been included into &

option for & question which cre
cell class and overrides iis bas

Parameters

Return values

Pa ramete:} L

S

Overrides the ChackSym

oA R N &
SymbolsNotAliowsd list attri

S rens b e BT e
RIS faesd
VIO § QLIS CR.

class. While technically th;s co
to allow a blocked class object.

to simply return false regardles
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questions that are more than 2 mark
here to challenge your und

but do not require any additional programm

TOTAL MARKS: 75

1  This question refers o the Main method in the PuzzleCS class and th

{a}) Describe the purpose of the selection statement below, includin
parameters for the Puzzle constructor:

i ne (S >
g, o) & Tt
MV UL L & SA L XU
.
L
;
) L
s
f
IR -~ T e Ty
Y ZZie 2 S N
i
i

{b) Maﬁy languages, such as C# and Java, allow methods of the sar‘

signatures to be defined in the same class.

State the name of this OOP technique.

AQA 2024 Symbol Puzzle (C#) Page 10of 10
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2 This question refers to the entire code. Throughout the code, several%
hard-coded (see two examples below).

Example 1:

RN S D S L L e e ] ey - A T T >
MyPuzzle = naw Puzzle i, Convert.Tointi2 3
CE ITeer Wesed £ AT e O

AT iHng U oNext L, LULy W

{a) State two reasons why constanis would be more appropriate.

& object-oriented paradigm.

antages of this over the traditional structured app

..........................................................................................................

3 This question refers to the CheckForMatchWithPatiern method of th
patiern string used to maich the Q pattern in the puzzle is: "G+

{a) Explain how a successful match is delermined.

3w ac i cEa0EEacEEIEE O cEI0KEaCEEIEEIa A0 KA ICE R IERIGK IO KRACETIERIGK RO KRACRTIERAGKRID KR TR T I L NNk
B L R R L R R R R L R B R N e R

{b) Explain how an unsuccessful match is determin

COPYRIGHT
PROTECTED

rs are prevented from placing any more letter C‘j
,;uccessful match has been determined. .

g
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15 This question involves the creation of a new algorithm. A new bonu
for any player who manages (o achieve the following 4 = 4 pattern in

i b - D
—“4lxl-0
x I xiIx|D
Xl X |0

an be used o
ctuved English and g
. The algorithm shoy
n to refer to the CheckForMate:

The bonus will be 50 points. Write an algorithm
algorithm can be in pseudocode, flowchat
not found and 50 if the pattern is fo
{heckForSpecialPattern. 1
suitable logic. '
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questions that are more than 2 mark
here to challenge your und

tions refer to the Preliminary Materia and the
but do not require any additional programm

TOTAL MARKS: 75

1  This question refers o the Main method in the PuzzleCS class and th

{a}) Describe the purpose of the selection statement below, includin
parameters for the Puzzle constructor:

P T

{b} Many languages, such as C# and Java, allow methods of the saré
signaiures to be defined in the same class.

State the name of this OOP technique.

2  This question refers to the entire code.
hard-coded (see two examples belo:

Example 1:

{a) Staie two reasons why constants would be more appropriate.
{b} The code is written using the object-oriented paradigm.

Discuss two advaniages of this over the traditional structured ‘apr

AQA 2024 Symbol Puzzle (C#) Page 1of§
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13 This question refers {o the DisplayPuzzie method of the Puzzle class.
which contains an iterative statement displays the colurmn numbers an

Deascribe in detail how the second iteralive structure formats the res
on the Console.

Ensure that your description explains how the use of integer division A

14 This question refers to the constructor of the BlockedCell class.
{a) Explain the purpose of the keyword base().

{b) Describe the meaning of a public attribute.

{c} Explain why the use of private and protecte butes provides b

public attributes.

15 This question involy

for any plave
F o

of a new algorithm. A new bonu
to achieve the following 4 x 4 patter in

Q Q Q
T T X X
T X X T
T T X X

The bonus will be 50 points. Write an algorithm that can be used to o
algorithm can be in pseudocade, flowchart or structured English and
not found and 50 if the patiern is found in the grid. The algorithm sh
CheckForSpecialPattern. You may wish to refer to the CheckForMa

suitable logic. f
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Programmir g Tasks

These questions require you t

Note that any

eleton Program and to maks

rial code changes that are deemed appmpriate%
i:at'1t is clear where in the Skeleton Program those changs

AQA has highlighted in the pre-release material that there are errors in the imp

Skelefon Program, meaning that it does not work as described under all circur

gquestions and answers in this document do not correct the errors in the implers

therefore, any anomalous oufput as a result of these errors will also be present i
this resource.

The objective of this resource is to provide you with a selection of different q;f
questions. Questions which may have a similar theme may use different techni
options on how to solve problems. Some questions may cornitain a wider range of:
code than is realistic in an examn situation to stretch students — in particular Quef

are more prescriptive than others in how the task should be complefed in order {

solutions presented in this resource only use technigues which are included i

Students are recommended fo start with a clean copy of the pre-release code.
guestions in this resource. This will prevent modifications made for one guestion §
different question. f

AGA 2024: Symbol Puzzie (C#) Page 1 of 21
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This guestion refers to the Fuxsle class.

introduce a new pattern oplion into the constructor of the Pussis class fo

What you need to do

Task 1.1

Add a new pattern option into the puzzle to allow the pattern shown in Fi
to be used in a standard puzzle.

{This new pattern option is not expected ! he default puzzie fi

supplied by AQA.)

Task 1.2

Test that the changes you have made work:
s Run the Skeleton Program.
e Press enter o start a standard puzzie.

s Inpui the new pattern into an available space on the grid.

e Show the program displaying the new pattern in a standard puzzie a
10 points.

Evidence that you need to provide:

e Your PROGRAM SCURCE CODE showing the introduction of a ne\
constructor of the Puasis class.

»  SCREEN CAPTURE(S) showing the required test.

COPYRIGHT
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Programming Tasks (Extens

Extension 1

The current helix pattern seq! esentation of a
3 x 3 section of the a: s the range of letters which

4 x4 sectlon of the grid to represent a pattern sequence.
Use this sequence o draw the helix paltern:

SN

el

Extension 2

The application currently is a single-player puzzie. Introduce new funclio
played by two players. A two-player puzzie should only be playable in a
Players should take it in turns to place symbols info the grid. Although bo
patterns and symbols (from a single Symbolsleft total), player 1 places v
player 2 places lower-case symbois. Players gain points by placing either g
pattern (for player 1) or a complete, valid lower-case pattern (for player 2)
upper- and lower-case symbols is not valid. The s when the syrr COPYRIGHT
The winner is the player with the high :

' PROTECTED

¥ must decide where they would like to place a symbaol tc}
new functionality for the computer to ‘suggest a move’. This costs the U&@E
offer the user the option o 'view a move suggestion’, the computer shouid§
where a completed pattern {any of the symbois) can be placed into the g“*E
user {option here for making the suggested option a different colour). Af
suggestion, the console is cleared, the user score is reduced by 5 and the
state, allowing the user to then place symbols into the grid. é

ag

Education
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Preview of Questions Ends Here

This is a limited inspection copy. Sample of questions ends here to avoid students previewing
questions before they are set. See contents page for details of the rest of the resource.
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Preview of Answers Ends Here

This is a limited inspection copy. Sample of answers ends here to stop students looking up answers to
their assessments. See contents page for details of the rest of the resource.
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Enter your name in the box at the top of this page
Answer all questions by entering your answers into this document
Remember to save this document regularly

Save and print this document and any additional pages

Answer all questions

The marks available for each guestion are shown in brackets

You will need:

0 access to a computer
access to a printer
access to appropriate software
electronic copies of the required ske
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Exam-style Questions

Answer all questions. Remember to save this document
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Exam-style Programming Task

Answer all questions. Remember to save this document.
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