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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 celis in the grid, attempting to make larger patterns of these lettars.
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 % 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 calls 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 pattemns 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.txt forteacher use—thisfile 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:

J02a~-UML-Diagam-Complete.pdf

J06-TheoryQuestions-MS.pdf

= j07-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 -




Skeleton Code Bream@wf

Static Methods

’ Description

This is the main entrance poi;

Raturn values n/a

standard, randomly created p
puzzie text file.

It initialises a string variable c
value 'y’ and an integer varial

The method then enters into §
held in that loop by the value
operates using the following s
¢+ Prompt the user if they w
puzzie or load an externd
e Instantiate a new pusis
If the user has entered &
constructor in the puzale
as a parameter. This will
external text file.
s If the user does not ente;
calculated by the length ¢
the overloaded construct
in the vaiues 8and 38. T
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The method then calls th
myPuzzie which starts t
when a puzzle is comple
the score variable which:
e The method then prompt
do another puzzie, seitin
appropriately to either st i
the program, or allow it t ag
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Parameters

Initialises the following priva

Return values

n/a

Parameters

loadPuzzle() method.

oa calls the foad®
yame parameter.

This constructer is called
is loaded.

® :" as i_nst of Celis ;
® 3 NS as Lastfg
® is as List

These attributes are subseq

Initialises the following priva
@

Return values

n/a

@
*®
®

The method performs a cou
the square of the gr {\:\“
creates and adds all t
qrid. Using a random numb
has a 90% chance of being
of being a blocked call,

patterns and allowed8ym

generates the default patter

This constructor is calied
is generated.

The method then initialises &

patierns, adding them o the
wath addmg the associated sy

AGA 2024: Symbol Puzzle (Java)

Page 2 of 7

COPYRIGHT
PROTECTED

9

ag

Education




Parameters n/a This method is the main loo
'&ame i is held in the loop us

Return values soore : int

The method then asks the u
and caiumn of where they
the puzzle. The method use

give any error massage

The method ther calls the g

decrements the number of s
in the puzzle.

The method then creales a |
location given by the user a
qrven by the user can be us

The method then checks
match by calling the cheg
passing sow and colum

integer variable AMY
than 0, it is added to the

The method then checks if a
been used, and if so, exits t

If the main program has exit
displaved by calling the dis;
user scores is returned.
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Parameters row : int Uses a nested loop fo iterale
column ¢ int ingether a string variable call

buillt fromnine calisina 3= 3
a hel. A nested loop is used
combinations of patiern that
different locations ina 3 » 3
with a try...catch struciure {o
a cell location ouiside of the

Retum values it

fnatchlng 3 x;3 sec‘uonb of ‘tﬁ
being checked as & parame

Parameters n/a Uses iteration to concatenate
characters which is the corres
in the current puzzie.

BRI

Return values symbaol | String

Parametiers n/a Used fo print out the grid on
works by using the following
¢ Print a blank line.
e Ifthe gr w2 15 less th
the screen, then iterate
a space followed by the
column.
e  PFrint a blank line.
Print a horizontal Ein b

S & o 8
sroateNorizomntailined]

e The method then itemt
printing out the row num

Reiurn values n/a

d the I3
»e:-ltionaLrj]setshftT}hZy!‘\r)lhgj[%)F a" COPYRIGHT
of a row before printing PROTECTED

horizontal line underneat
e  This process is repeated.
printed to the screen. &

[

o Uses the
fumn | int correct G

Return values R is then re‘i.umed,
=3 81

Parameters

ag
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Parameters min s int Returns a random integer val
wax ; int range. :

Retum values Int

This method is only include
release.

Parameters n/a Used for getting a symbol fro

grid. The method uses a loop:
enter the symbol they want {c
symbol w! is part of the ;

Reiurn values symbol ; String

enter a valid symk

Parameters

The method loads an externg
parameter. :

See ‘Puzzle File Breakdown
does in an external puzzle fi

The method sequences thro
from the Menams paramei
tasks:

Assigns noQiSymbeols from
uses this value {o iterate thr
the symbols from those line

Assigns noQiPattems from
uses this value to iterate thr
in each pattern. A pattern i
list — the first element is the
second slement is the patle
instantiate a new pattern ob

sailmnraai D aitarse Hod
aflowedPatterns list.

;"

Assigns gridsize fromthen
the square of this value o it
reading in each cell. A cell
list — the first element is the
remaining elements is a sub
symbols for the symbals

¢ is an ‘@ symb

a BlockedQ COPYRIGHT
Ilcatlon instantiates a ¢ PROTECIED

subsequent symbals not all

Once all the cells have bee
method assigns the next lin
and the final line o the sy .
[
The method uses a try...caicy
If an error QCCUrs, an error m
the method does not give the,
reload the file.

ag
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Sl o
R SAFTSFEM
Class: Saftern

,

Parameters

initialises the following private
bol from parameter
WSeguencs from pa

//

Return values n/a

Parameters n/a

ue of the private ;

Return values

Parameterga ng : String | This is used to confirm that a p

oncatenatlon through a 3 x 3

Return valu®s

if the passed parameter symibyg
mibol for the pattern, the me

if it does malch, the method ite
atiribute patternSegusnes con
at the sams pos taon in the para
patternfsguancs contains syma
for the pattern, and the ™ char
o match in the pattern. The ite
between the pattermnSegueng
parameter which match the sy
differences, the pattern match
this iteration uses a try...calch
comparisons of out-of-range er
the method displays to the user |

if the iteration completes, all ihe%
matched and, therefore, the mat
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§3
Ry

3§88
Class: Qs

Parameters

n/a

Return values

n/a

Initialises the protected attnbute;

initialises the private aftribute s :
empty siring list. '

Pararmneters

A : String

Return values

Appends the paramete
attribute s !

Parameters

KReturn values,

Parameter

Return values

lterates through the private list
If the parameter symbol’
method returns false, otherwise

Parameters

Return values

The method uses the sEmpty}
empty. If it is empty, the method:
returns the value of the protecteg

Parameters

Retum values

oy
¥

if the private attribule

method returns true, otherw1se i

Parameters

Return values

This method is not used in the p

method has been included into &
option for & question which cre
cell class and overrides iis bas

& (inherits from Ceff

SR

Description

Parameters

Retfurn values

Faramete{@®

Return val

he parent atiribute

sad list atin

Sy ot AMs
Y ngs}\\«\\\m Alley

srerv vl T e o i
symaiioaihag K.
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questions that are more than 2 mark
here to challenge your und

1

AQA 2024 Symbol Puzzle (Java) Page 10of 10

but do not require any additional programm

TOTAL MARKS: 75

This guestion refers {c the main method in the PuzzleSP class and th

{a) Describe the purpese of the selection statement below, includin
parameters for the Puzzle constructior:

B L L R L L R L R L LR R L L <

e 3o aaca ok eaoEeacaaaceaeaaossaoeaace ok e Eaa0eaa a0t 0s N ke aEaa0ce 0NN g taa0 s 0k nar s B

C# énd Java, allow methods of the sarg
efined in the same class. :

b name of this OOP technique.
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AQA 2024 Symbol Puzzle (Java) Page 2 of 10

This question refers to the entire code. Throughout the code, several§
hard-coded (see two examples below). f
Example 1: A
myPuzzle = new Puzzle (¥, (Ing} (¥ * & * §.&)

Example 2:

{getRandomiInt {1,

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

{b) The code is writte ohented paradigm.

Discuss twa

J&Cl

2 m e ac e E NN Eu e NaIE R RN EN IR ENA e NaE EIRE U e N 2R NaIEE A E N IR N NE NI EN TN E NI ENAREX TN AR IR EuanE N e N n e GINL

This question refers to the checkForMatchWithPattern methad of Ehe

pattern string used to match the Q pattern in the puzzle is: " Qo> 0%

{a) Explain how a successful match is delermined.

{k) Explain how an unsuccessful match is determined.

{c}) Explain | revented from placing any more letfer Cf

sustul match has been determined.

€50 this over the traditional structured app
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questions that are more than 2 mark
here to challenge your und

1

AQA 2024 Symbol Puzzle (Java) Page 1of§

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

TOTAL MARKS: 75

This guestion refers {c the main method in the PuzzleSP class and th

{a) Describe the purpese of the selection statement below, includin
parameters for the Puzzle constructior:

(b} Many languages, such as C# and Java, allow methods of the san:
signatures to be defined in the same class. 5

State the name of this OOP technigue.

This question refers to the entire code. Throughout the code, several§
hard-coded (see two examples below). :

Example 1:
myPuzzle = naw Fuzzlie
Example 2:
1f {getRandomIn

{a} State two reas : ints would be more appropriate.
{b) Tlpel N using the object-oriented paradigm.

0 advantages of this over the traditional structured ap;:

This guestion refers to the checkForMaichWithPattern method of the
pattern string used to match the Q pattern in the puzzle is: *Qu Qv

{a) Explain how a successful match is determined.
(b} Explain how an unsuccessful match is determined.

{c} Explain how players are prevented from placing any more letter (\
once a successful match has been determined.
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A

Programmir g Tasks

These questions require you eleton Program and t¢ mak

Note that any alten 1ial code changes that are deemed appmpriate%

Uit is clear where in the Skeleton Program those changs

A4 has highlighted in the pre-release material that there are errors in the i
Skeleton Program, meaning that it does not work as described under alf ciret
guestions and answers in this document do not correct the errors in the imple

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

The objective of this resource is to provide you with a selection of different quA
questions. Questions which may have a similar therne may use different techr
options on how 1o solve problems. Some questions may contain a wider range of;
code than is realistic in an exam situation fo stretch students — in particular Que
are more prescriptive than others in how the task should be completed in order
sofutions presented in this resource only use fechniques which are included i

Students are recormmended fo start with a clean copy of the pre-release (:Ode§
guestions in this resource. This will prevent modifications made for one guestion §
different question. f
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This guestion refers to the Pussie class.
g

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
be used in a standard puzzle.

{This new pattern option is not expected f 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 E
1C points.

Evidence that you need to provide:

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

»  SCREEN CAPTURE(S) showing the required test.

COPYRIGHT
PROTECTED
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if symbols are placed into the grid in the correct order, itis
possible to get patterns which use the same symbol to 1

overlap as shown in the example in Figure 1. In this example,
the symbols are enterad from the top row down, thereby

matching the top T patlern and awarding the user 10 points. 7

When the final T symbol is entered at iocation 3,5 the lower
T pattern is matched, using some of the upper T pattern cells,

Oy

gaimng another 10 pomts The Iegallty of thls type of m

EN

AN

created an allowed pattern,

S s i

symbol used in the of the other cells in that

3 = 3 sect]

(]

This questio modifies this logical error in the puzzle so that

overiapping patterns created in this way cannot be reused for muttiple pat‘é«:

The program should still allow the user to place symbols into the grid in thy
averlap effect, but should only award points for a single matched pattern. &

What you need to do
Task 2.1

Modify the chackForMatehWithPattern method in the Puasle class to adéﬁ
as already beenused in a pattem, and if so, &

P—
-

helix, which is not blocke

Task 2.2

Test that the changes you have made work:
e Run the Skeleton Program.

e Press v 1o create a standard puzzle. (This may need repeating |

in the gr;d to enter the overlapping T patterns shown in Figure 1.)

e inputa T at grid locations &, 4 6,5 6,6
{These grid locations may need adjustlng fo:
s  Show the program displaying the !

AQA 2024 Symbol Puzzle (Java) Page 3 of 21
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This guestion modifies the current operation of the
program {o resolve logic errors. The pre-release
material explains that the implementation of the
puzzie in the Skeleton Program contains errors,
meaning that it does not work in the way described in
all circumstances. An error occurs when attemnpling to
match cells where the 3 x 3 seclion containing those
cells is off the right-hand side of the grid. Rather than
returning a blank or null cell, the program returns cells
which are wrapped around from the left-hand side of
the grid on the lines below.

This is shown in Figure 1 where !
grid location 3,5. The
first pattern to ’rest

of the grid; Moy "eVer they instead contain the symbols §
of the wrapped cell one line lower in the grid — \ \
highlighted in red. & ,

Given the correct placement of symbols on lower lines, this implementatioy
resulting in a false positive match of a patiern. f

y calculates the

Modify the program to correct this error so that matches can only be f’ounf§
the grid.

What you need to do
Task 3.1

& A o R N o P S TR H A DY o
~ ¥ \ o Y o P IR A D e e
Modify the checkForMatehWithPatten

are not valid.

”

n method in the Puzsie class to cal

Use this information to prevent the method from checking any locations w
described. f

Task 3.2

Test that the changes you have made work:
Run the Skeleton Program.

¢ Enterpuzzlel.
¢ Inputa ¢ at grid Iocations 4,4 COPYRIGHT
e  Show the program displaying the PROTECTED

Evidence that

RAM SOURCE CODE for the amended methad

L
cheokForMatehiWithPattern in the Puzale class and any other me{
modified or created when answering this guestion. : Qg
+ SCREEN CAPTURE(S) showing the required test. Education
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This guestion extends the Skeleton Program {o place limits on the numbeaé
pattern which the user can place in each puzzle. Currently a user can placy
like, subject to having enough symbols and appropriate space in the grid.

Modify the program to select a value at random, up to 3, for the amount Of
that a user can place into the grid. Each pattern limit may be different. The
by the number of symbaols. This functionality should only be applicable to
user when the puzzle is drawn onto the screen of how many of gach patte;

RS

.grid, the number§
e user can still cong
ols left), but the program shoule

When a program matches a correctly placed patt
place for that type of pattern should be d
pattern type (subject to having enz

Vhat you nogs

Modify the constructor in the Puzsis class to pass an additional paramet
inclusive) for each pattern when it is instantiated. This is the number of e
as described.

Task 4.2

Modify the Sattern class fo use this additional parameter to limit the numb
placed into the grid. Store this value in a new property called patternCou
restrictions on a standard puzzle. patternQount for the associated patterr§
each valid pattern is placed.

Task 4.3

/

=N

Create a new method outputPatternCount in the Pattern class which disy
onto the screen stating the limit for each pattern type. 5

/

Task 4.4

Test that the changes you have made work:
Run the Skeleton Program.

Press ernter o create a standard puzzle, '
Show the program displaying the number of each pattern type availa A
input a T pattern at a suitable location.
Show the program displaying the red
Repeat the above to use aII the T
Show the program givi

wnber of T pattemé COPYRIGHT
ble. PROTECTED

rror message when the user atte:

® & & @ & & 8

Evidenct at you need to provide:

s Your PROGRAM SOURCE CODE for the amended constructor in v Ase
and the new method sutputPatternount and any other methods \ Educgtign
or created when answering this question.

»  SCREEN CAPTURE(S) showing the required test.
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This question extends the Skeleton Program 1o allow the user to remove &
increase the number of symbaols remaining. ’

A symbol can only be moved if it is not already part of a pattern oris a blos
to move a symbol which is already part of a pattern or is blocked, the prog:
suitable error message. ‘

after the current \‘
symbal. if they

The program should display the number of sy
program should ask the user if they would like

pattern or are blank or contain a bﬂac
uld display a suitable error message.

which are already p
not valid, 4 ° Tl

What you need fo do

Task 5.1

Modify the attemptPuzzie method in the Puzsle class to display the numb:
the user to remove a symbel in the way described.

Task 5.2

Test that the changes you have made work:
s Run the Skeleton Program.

-~

e Enterpuzziel.

s  Confirm that you want to remove a symbol when prompted to do so.
s Remove the X symbol from grid location 2, 3. :
s  Show the program displaying the symbol removed from the grid and lh&\
e  Allempt to remove the Q symbol from grid iocation & E
& Show the program displaying a suitable error message.

Evidence that you need to provide: COPYRIGHT
| PROTECTED

Education
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This guestion extends the Skeleton Program {0 allow the user to save a

The program should give the user the oplion to save the current state of t

after each turn. On confirmation, the program should ask the user for a filg

extension, which the program should append automnatically. The program ¢
and location is valid and is a new file. The program should collect togethe:&é

for & puzzle in the correct order and save a valid puzzie file.

What you need to do

Task 6.1

® ‘2 in the Fuszis class which save

Create a new mett ,
supplied by AQA.

per the layle
Task 6.2

i aadfaev mdid
Maodify the attemptf

like to save the current puzzie so that if the user confirms, the new meth
puzzie is saved correctly.

Task 6.3

uzzle method in the Puzsls class to prompt the user

Test that the changes you have made work:
e Run the Skelston Program.

e Entercuzziel

s inpulan X at grid location 1, 4,

e Enter the filename MySavedPuzzlia.

8  Show a screenshot of the exported text file.

Evidence that you need to provide:

+  Your PROGRAM SOURCE CODE for the new method sava®uz
other methods you have modified or creates!:#

¢ SCREEN CAPTURE(S) showi

nswering this

AQA 2024 Symbol Puzzle (Java) Page 7 of 21
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This guestion extends the Skeleton Program by allowing the user to undo
The user should be able to undo as many previous moves as they have p
previous move where points were awarded for a pattern match does notn
the score. :

Infroduce new functionality to store moves made by the user in an appr0p§
them to be undone. Before each turn, the user should be offered the Optiofé"
if no previous moves are available, the program should operate s norma
move, The program should display to the user ho it undo moves they
selects to undo, the program should undo the s move. Score cha
into consideration. E

What you need to

Task 7.1

Create a new class FreviousMovs which inherits Call. A FrevicusMovs
properiies together with accessor and mutator methods to store the

move. All appropriate information about a cell needs {o be stored, such as:
symbolsNotdliowsd list Z
Task 7.2

Create a new method in the Puzzle class called undoPraviousMove whic
described. ‘

Task 7.3

Test that the changes you have made work:
s Run the Skeleton Program.
e Enterpuzzliel.

¢ Inputa T at grid location 4, 4.

#  Show the program displaying the updated grid with the new symbal
s  Confirm {o undo previous move when prompled at next turn. :
e Show the program displaying the updated grist with the symbod rem@

COPYRIGHT
PROTECTED

Evidence that you need

URCE CODE for the new class Frav

amended method attempiPuszis and any cother methads Yo have j g
created when answering this guestion. Fhe.e

e SCREEN CAPTURE(S) showing the required test. ‘ Education
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This guestion extends the Skeleton Program by allowing the user to move§
new random locations during the puzzle. :

MNew functionality should be introduced which offers the chance to reshuff 5
after a pattern has been successfully matched on the grid. On selecting th
move all the blocked cells to new random locations in the grid. A blocked
where there was one originally and can only be placed in an empty csll.

What you need to do
Task 8.1

Create a nevgaaethy
described;' Sew

Task 8.2

Modify the attemptPuzsis method in the Puazis class to call the new reSi
when a pattern has been successiully matched in the grid. ‘

=

Task 8.3

Tast that the changes you have made work:

e Run the Skeleton Program.
8 Eniercuszs

3

® inpul a T at grid locations 4, 2 4.3 4.4 3,3 P

=3

ith the completed paé;;

B2y

3 wi
e  Gelect the option to move each RiockedCell to a new random locatioy
{ with the random Bloch

#  Show the program displaying the updated grid

Evidence that you need to provide:

s  Your PROGRAM SOURCE CODE for the new method reSin
method attemp S

COPYRIGHT
PROTECTED

9

a9

Education
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This question extends the Skeleton Program by introducing a double points:
functionality should only be available when a standard puzzle is generated. |
be added to a grid at random empty locations. A double points cell is showr§

R

If a pattern is maiched and any of the symbols within that pattern are on a
is awarded 20 points rather than 10. 5

What you need to do
Task 9.1

N

_ ‘inherit from the Cell ¢k
e an overridden method cailec§
Lall class to allow this o operatw;

\\

Include the relred \

Task 9.2

Maodify the approprlate constructor for the Fuzsis class for a standard puz:

N

cells 1o the grid at empty locations.

Task 9.3

Maodify the ches NithPatterns method in the Fuasle class so
patierns on a daubie points cell in the way described.

/g"/

Task 9.4

Test that the changes you have made work:
& Run the Skeleton Program.

s Press enter {0 create a standard puzzlek

%

e Show the program displaying the score of 20 when the patiern is mate%

Evidence that you need to provide:

COPYRIGHT

Your PROGRAM SOURCE CQD PROTECTED

9

ag

Education
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This guestion extends the Skeleton Program {o include error handiing. T
that the Skeleton Program should allow a user to place a different symb
empty cells within the 3 x 3 pattern section. The implementation of the p
place a different symbol into any cell within the 3 x 3 section of 3 matche
biocked cell. Additionally, the program gives an unhandied exception if t
outside the bounds of the grld if the user attempts o enter a symboi at
+ 1, i , the program places the symbol at location &
standard puzzle grld is Iocatlon 8, 1 and with one of the test puzzie fifes

What you need to do
Task 10.1

Modify the Gl class to include appropriate accessor and mutator metho
a pattern.

Task 10.2

Modify the attemptPuzzle method in the Puzale class to advise the use
left and introduce 5u1tabie grror handling so that the user cannot place a
described.

Task 10.3

Test that the changes you have made work:
s Run the Skeleton Program.
Enter puzzliel,

L:7
® Attempt to anput a O at grid location 4, 3. ;
e  Show the program giving an error message, prompting the user fo try ¢
symbols not changing.
Attempt to input an ¥ at grid location 5,
Show the program giving an error mess
symbols not changing.
&  Atltempt to input an ¥, :
s Show thaueoc error message, prompting the user to try ag{

COPYRIGHT
PROTECTED

Evidence that you need to provide:

ag

Education

® Your PROGRAM SOURCE CODE for the amended Celi class an
MPuzsle in the Puzzie class and any other methods you haw
answering this question. ‘

¢ SCREEN CAPTURE(S) showing the required test.
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o}
1
\\‘-

& mathod.

This guestion refers to the

Introduce new functionality to award the user a lever. A lever can remove
the grid, aliowing the user to then place a normal symbol into that Eocation§

awarded {0 the user aftar they have successfully placed their first valid pa
able to use the lever once in a puzzle. On selecling to use the lever, the u
enter the grid location of the blocked cell which they want to remove. A va
contains a blocked cell. Assuming it is a valid location, replace the blockea
allowing the user to place a symbol at that location i :

What you need to do

Task 111

v/

s

Modify the@@s

Task 11.2

*attern method to award the user with a E\Bg

Modify the ¢ & method so that it operates in the way desc,rlbecé

Task 11.3

Test that the changes you have made work:

e Run the Skeleton Program.

e Enter pusslel

e inpui an X af grid location 1

s Select {0 use the lever when pr‘ompted.

e Enter grid location &

¢ Show the program daspiaymg the grid with the BlockedTell removed
e Inpuf an X af gridlocation >, 3.

#  Show the program displaying the symbol ¥ at the new location.

Evidence that you need to provide:

Your PROGRAM SOURCE CODE for tha

AQA 2024 Symbol Puzzle (Java)
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This quest:on refers to the altsw \\\ sxxle method in the Pusdls C!ass anc§

SiosckaadQ

the symboi 7. Multiple swamps can be placed inio the grzd to make piacer§

the symbol ‘1" to identify the cells as being a swamp rather than a normal
random number of empty cells (between 1 and 4 inclusive). Thare should

Task 12.2

,f,
z
=
&
-
=1
W

Creat@ a new method in the Puzsis class called swampThis(
the grid in the way described.

~.:

Task 12.3

Modify the attempiPuzzie method to operate in the way described,

Task 12.4

Test that the changes you have made work:

# Run the Skeleton Program.

e Enter puzzlied,

s Place symbols into the grid until a swamp is triggered. :

¢ Show the program advising the user that a swamp has been triggere&;
the swamp happens and how many cells will be filled as swamps. 5

s Continue to place symbols into the gridt until the swamp happens.

3

¢ Show the program displaying the correct num ndomily placed ~

Evidence t_ht v
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This guestion extends the Skeleton Program by checking if there are enoy
place another patlern into the grid. If there are not enough symbols left to |
pattern into the grid, the number of symbolsleft should be deducted frow§
puzzie finishes. This guestion does not correct the error in the Skeleton PL
symbols 1o be placed on top of currently completed patterns or cells with 1
in multiple pattern maiches, but it does need to take into account the normﬁ;‘s
system cannot attempt to place a symbol into a blocked cell.

tterns there are%
vitich are only partiaily
iy In the right place and whetheré

After each turn the program should calculate
which ones match allowed patterns. :
test 1o see how many symbol
over to complete the

B B4

the sgore and the puzzle should finish. The program should tell the user vx
final score. :

What you need to do

Task 13.1

Create a new method in the Pussie class called getSpacsleftOndy 5
enough symbaols left to add a new pattern to the grid in the Way described

Task 13.3

Test that the changes you have made work:
¢ Run the Skeleton Program.

e Enterpuzziel.

s inputan X at grid location 1, 4.

COPYRIGHT
PROTECTED

¢ Show the program advising th
patterns in this grid and,2

e Your PRDGRAM SOURCE CODE for the new method getSpacsl A
method attemptPuzzis in the Puzzle class and any other methods
when answering thcs questxon

Education

»  SCREEN CAPTURE(S) showing the required test.
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This guestion modifies the Skeleion Program so that if identifies errors in
in these files generate logic errors when trying to place symbols into the gi

The files contain two types of error:
e Error 1: A cell contains a sym

e Error 2: A cell does not confain a symt

NERRRERE ]
&

Jotdliowed list when it appes

e, checks the d 5
raies an error. it do

introduce new functionality which, after loading a puzzls
The program should advise the user if the file ’

Puzzle Files
Puzzied.txt

Th
sh ;
list:

WX - (O W

Q, QQ**Q**00
8040 68 6 G ¢
T, TTTARTR*T
5
> 5,0
¥
& s

e

Puzziet. bt

Puzzle? . txt 0,0

Puzzled. it

Q,Q
Q,Q
sQ

3

the COPYRIGHT
Error 2 PROTECTED

RS

3
N
§
N
N
¥

2

"R

ag

Education
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What you need to do

Task 14.1

R

Create two new methods called testForBrrart a i
identifying celis which contain the import errors high!ighted on the previous

i
e

- .
o X ol aep o g
nd testForkrror?

Error 1 is demonstrated if calls:

,,
,://

e contain a populated symboisNotdllowesdUst and are not a blocked

« the game score is zero

Error 2 is demonstrated if:
e the number of cells containing a
given the scars

it s less than

Task 14.2

Task 14.3

Create a new method ¢
a blocked cell or if the sy
empty string.

Task 14.4

Test that the changes you have made work:

& Run the Skeleton Program.

e [Enterpuzsled.

&  Show the program indicating that the puzzie demonsirates error 1.
e Run the Skelston Program again.

e Enlercuzz

e Show the program indicating that the puzzie demonstrates error 2.

Evidence that you need to provide:

Your PROGRAM SOURCE CODE far

AQA 2024 Symbol Puzzle (Java)
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This guestion extends the Skelston Program {o allow rotated patterns to
in the pre-release material, the puzzle will only match a patiern which ha
entered in a normal configuration; for example, the Q pattern shown in F

Introduce new functionality into the program to allow the puzzle to additi
patterns rotated at 90, 180 and 270 degrees; for example, the Q patierns

figures 2, 3 and 4. If the user correctly places a rotated pattern, they shoul
und error in the
does not neeq.

awarded 15 points rather than just 10. Due to the wrap
rotations may be identified as false positives. Thi

Figure 2 Figure 3

Q Q
Q Q Q
Character positions for a normal Q pattern:
1 2 3 4 5 5]
Q & * * Q "

A 90 degree rotation uses the normal pattern sequence in the following c)ré
chars 7 and 8 followed by the first 6 chars followed by the final char, &

A 180 degree rotation uses the normal pattern sequence in the following o

chars 5 to 8 followed by the first 4 chars followed by the final char,

A 270 degree rofation uses the normal patlern sequence in the following
chars 3 to 9 followed by the first 2 chars, e.g.:

What you need to do

Task 15.1

R

Create a new method called & nRotated in the Puzsie class,

pattern match as de

AQA 2024 Symbol Puzzle (Java) Page 17 of 21
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Task 15.3

Test that the changes you have made work:

e Run the Skeleton Program.

e Enterpussled,

e Input a T pattern rotated through 80 degrees at a suilable location.
@

Show the program awarding a score of 15 when the rotated pattern ss

Evidence that you need to provide:

« Your PROGRAM SOURCE CODE for
amended method chs

created when a

AQA 2024 Symbol Puzzle (Java)
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This guestion modifies the Skeleion Program to adjust how scoring is han
are placed into a non-empty cell which has already been matched and sc
pre-release material indicates that this should not be possiblie; howsver, t
implemented. in the current implementation, if the user places a different
which is part of a pattern, the cell symbaol is replaced and the user does n
that patiern, even though the patiern is no longer correct. :

introduce new functionality which removes points awarded to a player if the
inte a non-empty cell which is part of a pattern, thereby making the patter A

What you need to do
Task 16.1

Mad:fy the \‘ ok ow\\\‘\\\

Create a new method in the Pussle class called removeSymbel which shy
sPuasie method and change the symbol and update scors as desg

Task 16.4

Test that the changes you have made work:
# Run the Skeleton Program.

e Press entev {0 create a standard puzzle.
e Input a valid T pattern into the grid at an available location.
e  Show the program displaying the updated score of 10
# Inputa Q symbol into the grid into a cell contammg oneofthe T %ymb\
&  Show the program dlsplaymg the updated scors of 0. '
COPYRIGHT
PROTECTED
Evidence that you need
® SOURCE CODE for the modifications in the Catt
e RAM SOURCE CODE for the new method remaveSyy A 'g
method attempiFuazie and any other methods you have modified ¢ ’
this question. i Qg
s SCREEN CAPTURE(S) showing the required test, Education
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This question extends the Skeleton Program by correcting the error in the
symbols of different types to be placed into non-empty cells which have ali
scored as part of a pattern. This error, however, should be corrected {o alk
cell. When the user attempts o place a different symbol onto a non~empty§
matched and scored as part of a pattern, the program should instead piac,:
has the symbol "W’ and can represent any symbol in the allowedSymbak
matched which includes a wild card it should gain 15 pomts. ‘

A wild card cannot be placed onto a blocked ¢

Task 171

& Q¢

Create a new WiHdCardUsi class which inherits Cell. It should have the s
should have an appropriate accessor method to identify it as a wild card. |

Task 17.2

Modify the attemptPuzsie method in the Fuzale class and any other met ;
attempts {o place a different symbol into a non-empty cell which has airea;
as part of a pattern, advise the user that the cell is part of a pattern and pi;

location instead which should operate in the way described.

Task 17.3

Test that the changes you have made work:
& Run the Skeleton Program.
e Enterpuzziel.

e inputan ¥ at giid location 1

e inputa T at grid locations 4, 3 4,4 4,5 3,4

# Show the program displaying the puzzle witha T pattern overlapping \
at grid location 3,4 and a score of 35. . :

COPYRIGHT
PROTECTED

Evidence that you r

when answering this question.

e Your PROGRAM SOURCE CODE for the amended method atter
and any other methods you have modified or created when answerk
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s SCREEN CAPTURE(S) showing the required test.
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Warning! This question requires the student o generate a large amount
realistic in an exam scenario.

This guestion extends the program by showing the user a possible soluti
score possible from placing legal patterns into the grid. This should oper
for an empty grid. This guestion is not designed o auto complete a parti

A legally placed pattern cannot overlap with ancther pattern of the same
different symbol types can overlap, but not if the overlap is on non-empty ¢
matchad and scored as part of a pattern.

The program should calculate p033|ble
can assume an unlimited nu
The program only needs

hieving the highest,
iS. Multiple solutions may achie
of them to the user together with ths§

After loadif@ y puzzle file (puzzle file 4), the program should ask t
auto compiigg®e puzzle. The program should calculate possible solution;
display one of the highest scoring possible solutions to the user together b
program should then finish.

What you nsed to do
Task 18.1

Create a new TempPuzsis class which should contain all the required pro
puzzie logether with the associated accessor and mutator methods.

Task 18.2

Create a new method in the Fuzale class called checkAliCombinations
combinations of 'Q’, "X and ‘T’ patterns in the grid to work in the way de
suitable data structure which contains all the possible combinations toge
of the highest scoring possible solutions to the user togsther with the sc

Task 18.3

Test that the changes you have made work:
e Run the Skeleton Program.

e Enter puzzied. '
e  Confirm that you would like the program to auto complete the puzzie .
® ,

Show the program displaying the completed
score of 20.
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Evidence that yo

® Your’PROGRAM SOURCE CODE for the amended method '
checkAliCombinations in the Pussle class and any cther methods;@;:; Qg
modified or created when answering this question. 5

Education

¢ SCREEN CAPTURE(S) showing the required test.
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Programming T

Extension 1

The current halix : e is a representation of a

3 x 3 sect§ 1d. This limits the range of letters which
can be repf._”,. ed with the space available for symbols. '
introduce new functionality to allow the application to use a
4 x 4 section of the grid to represent a patlern sequence.
Use this sequence {0 draw the helix pattern:

o

Extension 2

The application currently is a single-player puzzie. Introduce new functio
plaved by two players. A two-player puzzie should only be playable in a
Players should take turns to place symbols into the grid. Although both p
patterns and symbols (from a singie symbolsLeft total), player 1 places u
places lower-case symbols. Players gain points by placi
{for player 1) or a complete, valid lower-case patt:
and lower-case symbols is not valid. T :
winner is the player with the his

when the symbols

Extené;.

Currently the user must decide where they would like to place a symbol to§
new functionality for the computer {0 ‘suggest a move'. This costs the use
offer the user the option to view a move suggestion’; the computer should:
where a completed pattern (any of the symbois) can be placed into the g
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 th
state, allowing the user to then place symbols into the grid.

AQA 2024 Symbot Puzzie (Java) Page 1of 3
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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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instructions
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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
EAD (Electronic Answer
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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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