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(a)

(b)

An algorithm includes a number of complex calculations. A programmer is writing a program
to implement the algorithm and decides to use library routines to provide part of the solution.

State three possible benefits of using library routines in the development of the program.

The following pseudocode is part of a program that stores names and test marks for use in
other parts of the program.

DECLARE Namel, NameZ, MName3 : STRING

DECLARE Markl, MarkZ, Mark3 : INTEGER

INFUT MNamel

INFUT Markl

INFUT MName:z

INPUT Mark:z

INFUT MName3

INPUT Mark3

{iy The pseudocode needs to be changed to allow for data to be stored for up to 30 students.

Explain why it would be good practice to use arrays to store the data.



6 The following pseudocode algorithm attempts to check whether a string s a valid email address.

FUNCTILON IE?alidﬂInEtIing : STEING) EETUEMNE BOOLEAN
DECLARE Index, Dots, Ats, Otheras : INTEGER
DECLARE HextChar : CHAR
DECLARE Valid : BOOLEAN

Index +— 1
Dots +— 0
Atg +— 0
others +— 0
valid 4— TRUE

EEFEAT
HextChar +— MID{InString, Index, 1}
CASE OF HextChar
F.Y : Dots #— Dots + 1
"RY : Ats +— ACa + 1
IF Atz > 1 THEN
Valid — FALSE
ENDIF
OTHERWISE : Others 4— Others + 1
ENDCAZSE

IF Dots > 1 AND Ats = O THEN

Wwalid +— FALSE
ELSE

Index +— Index + 1
ENDIF
UNTIL Index > LENGTH(InString) OR Valid = FALSE
IF BOT (Dots >= 1 AND Ats = 1 AND Othera > 8) THEN
Valid +— FALSE
ENDIF
RETURM Valid
ENDFUNCTION
(a) Par of tha validation ks implemeanted by the line:

IF WOT (Dots »= 1 BND Rts = 1 BND Others > B} THEH

Sfate tha values that would result in the condition evaluating o TRUE.

1



(i) calculate() i changed to a function that retumns the value of the evaluated
EXPrassion.

Write the header for the function in psaudocoda.

8 A teacher is designing a program to perform simple syntax checks on programs written by
students. Student programs are submitted as text files, which are known as project files.

A project file may contain blank lines.

The teacher has defined the first program module as follows:

Module Description

* takes the name of an existing project file as a parameter of type
string

* returns TRUE if the file is valid (it contains at least 10 non-blank
lines), otherwise returns FALSE

CheckFile ()




Further modules are defined as follows:

Module Description

+ takes a line from a project file as a parameter of type string
CheckLine() + returms zero if the line s blank or contains no Synlax eror,
olferwise retums an ermor number as an inbeger

+ lakes two parameters:

o the name of a project file as a string

o the maximuom nomber of arfors as an integer
* usas CheckFile () tolast the projec file. Outpuls an armor
CountErrors () message and ands if the project file is not valid

* galls CheckLine [} for @ach lina in the project file
+ gounts the number of ermors

+ gutputs the numbsar of errors or a warning message if the
rmaximurm number of ermors is exceadad

(b) CountErrors(} iscalled to check the projact file JimdlProg. txt and o stop if more than
20 arrors are found.

Write the pseudocode statement for this call.

(&) Write peeudocoda for modube CountErrors (). ASSUME CheckFile () and CheckLine [}
have been writlen and can ba usad in your solution.
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1 (a) A programmer is developing an algorithm to solve a problem. Part of the algorithm would be
appropriate to implement as a subroutine (a procedure or a function).

(i) State two reasons why the programmer may decide to use a subroutine.

(i) A procedure header is shown in pseudocode:
PROCEDURE MyProc (Count : INTEGER, Message : STRING)

Give the correct term for the identifiers Count and Message and explain their use.



6

(a) The factorial of an integer number is the product of all the integers from that number down

to 1.

In general, the factorial of nisnx (Nn=1) x ... x 2 x 1

For example, the factorial of 5is 5 x4 x3x2x 1 =120
In this question, n will be referred to as the BaseNumber.

A function FindBaseNumber () will:

*  be called with a positive, non-zero integer value as a parameter

*  return BaseNumber if the parameter value is the factorial of the BaseNumber
* return -1 if the parameter value is not a factorial.

For example:
Parameter value Value returned
120 5
12 -1
6 3
1 1

FindBaseNumber (12) will return =1 because 12 is not a factorial.



Write pseudocode for the function FindRasetNumbar ().

7



w22 gp 23:

5 (a) Atext string contains three data items concatenated as shown:
<StocklD=<Description=<Cost>

Item lengths are:

Item Length
StockID 5

Description | 32

Cost the remainder of the string

A procedure Unpack () takes four parameters of type string. One parameter is the original
text string. The other three parameters are used to represent the three data items shown in
the table and are assigned values within the procedure. These values will be used by the
calling program after the procedure ends.

(c) Unpack() is part of a program made up of several modules. During the design stage, it is
important to follow good programming practice. One example of good practice is the use of
meaningful identifier names.

Give the reason why this is good practice. Give two other examples of good practice.

R A=t =10 ] TSRS

B A PIE T et e ea et anaaas

B A PIE 2 o ettt et e et ettt e e et aneeena e ba e e ananan

e



(i) Write pseudocode for the procedure Unpaclk ().

- [6]

(ii) Explain the term procedure interface with reference to procedure Unpack ().

- [2



Components are weighed during manufacture. Weights are measured to the nearest whole gram.

Components that weigh at least 3 grams more than the maximum weight, or at least 3 grams less
than the minimum weight, are rejected.

A component is rechecked if it weighs within 2 grams of either the maximum or minimum weight.

The final outcome of weighing each component is shown below:

Outcome Weight

Reject T
Max + 2

Recheck Max [-—— Maximum weight
Max — 2

Accept //

Min + 2
Recheck Min |-e—— Minimum weight

Min— 2
Reject l

A function status () will be called with three parameters. These are integers representing the
weight of an individual component together with the minimum and maximum weights.

The value returned from the function will be as follows:

Outcome Return value
Accept ‘A"
Reject 'R
Recheck c




(b) Write pseudocode for Status ().



A teacher is designing a program to perform simple syntax checks on programs written by
studanis.

Two global 10 arrays are used 1o slore the syntax error data. Both arrays contain 500 elements.

«  Array ErrCode containg integer values that reprasent an amor number in the range 1 to 800,
*  Array ErrText containg string values that represant an arror description.

The following diagram shows an example of the arrays.

Index ErrCode ErrText
1 14 "Invalid identifier name®
72 20 "Bracket mismatch"™
3 50 e
4 &0 "Type mismatch in assignment®
% %
500 | 999 | [<undefinea»

Mote:

+«  There are less than 500 error codes so corresponding elements in both arfays may be
unusad. Unusaed elemenis in Ex rCode have the value 999 Thesa will occur at the and of the
array. The value of unused alemants in ExcText is undafinad.

«  Valuesin the Errcode array are stored in ascending order but not all values may ba prasant.
For example, there may ba no ermor code 31.

+  Some arror numbers are undefined. In thesa instances, tha ErrCode array will contain a
valid error numbser but the corresponding ExrText element will contain an amply string.

The teacher has defined one program module as follows:

Module Description

* Prompts for input of two eror numbars

= Outputs a list of error numbers between the two numbers input
{inclusive) together with the corresponding error dascription

« Dutputs a warming message when the error descrption is
missing as for error numbear 50 in the example

* Dutputs a suitable header and a final count of error numbears
found

OutputRange [}
Output based on the example array dala abowve:

List of error numbers from 1 te 60
10 : Inwalid identifier name

20 : Bracket mismatch

50 : Error Text Missing

&0 : Type mismatch in assignment

4 errar numbers output




{a) Write pseudocode for modube CutputRange (). Assume thal the two numbers input
represant a valid arfor number range.
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3 The manager of a cinema wants a program to allow users to book seats. The cinema has several
screens. Each screen shows a different film.

(b) Two types of program modules may be used in the design of the program.

Identify the type of program module that should be used to return a value.

6 (a) An algorithm will:
+  oputput each integer value between 100 and 200 that ends with the digit 7, for example,
107
+  putput a final count of the number of values that are output.
Write pseudocode for this algorithm.

Any variables used must be declared.



(b) Study the following pseudocode.
CASE OF MySwitch
1: ThisChar « 'a’
2: ThisChar « 'y'
3: ThisChar « '7'
OTHERWISE: ThisChar « '*'
ENDCASE

Write pseudocode with the same functionality without using a CA3E structure.



A string is a palindrome if it reads the same forwards as backwards.

The following strings are examples of palindromes:

"Racecar”
"madam”
"12344321"

Upper-case and lower-case characters need to be treated the same. For example, 'A' is equivalent
to'a’.

(a) Afunction I=Palindrome () will take a string parameter. The function will return TRUE if the
string is a palindrome and will return FALSE if the string is not a palindrome.

Write pseudocode for IsFalindrome ().



A program allows a user to save passwords used to login to websites. A stored password is
insered automatically whan the user logs into the corresponding website.

A student is developing a program to generate a password. The password will be of a fixed format,
consisting of three groups of four alphanumeric characters. The groups are separated by the
hyphen character '-".

An axample of a password is:  "FxAf-3haV-Tg49"

Aglobal 20 array Secret of type STEING stores the passwords together with the website domain
nama whera they are used. Secret containg 1000 elaments organised as 500 rows by 2 columns.

Unusad elements contain the empty string (" *). These may occur anywhera in the array.

An example of a pan of the array is:

Array element Value

Secret[27, 1] "wewnw thiswebsite.com”

Secret[27, 2] Tasssssmssennes

Secret[2B8, 1] "wewawi thabwebsite_com"

Secret[28, 2] Tassnsnsesassen’

Mote:

*  For security, passwords are stored in an encrypted form, shown ag "essessssesesss” i fha
axampla.

*  The passwords cannot be usad without being decrypted.

*  Assume that the encrypted form of a password will not be an empty siring.

The programmiar has started to define program modules as follows:

Module Description
FandomChar() *  Generates a single random character from within cne of the
following ranges:
o 'a'to'?
o 'Aito'd
a Tiow
*  Retums the character
Enceyptil *  Takes a password as a paramater of type string
. Retums the encrypted form of the password as a sfiring
DecrypTil *  Takes an encrypted password as a parameter of type string
" Retums the decrypted form of the password as a sfiring

For reference, relevant ASCI values are as follows:

Character range ASCI range
‘a' o'z’ 97 o 122
Wt 65 to 80

0 to g 48 10 57




(a) Write pseudocode for module RandomChar ().

You may wish to refer to the insert for a description of the cHR () function. Other functions
may also be required.



(e) The rRandomChar () module is to be modified so that alphabetic characters are generated
twice as often as numeric characters.

Describe how this might be achieved.
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& Asfring represents a series of whole numbers, separated by commas.

For example:
"12,13,151, 22"

Azsume that:

*  the comma character ", is used as a separator
«  the string contains only the characters '0" to '8 and the comma charactar ',".

A procedure Farse will:
* take the siring as a parameter

*  extract each number in turn

« calculate the total value and average value of all the numbers
*  output the total and average values with a suitable message.
Wrrite pseudocode for the procedure.

FROCEDURE Parse (InString : STRING)



7 A programming language has string functions equivalent to those given in the insert.
The language includes a LEFT () and a RIGHT () function, but it does not have a MID () function.

(a) Write pseudocode for an algorithm to implement your own version of the M1ID () function
which will operate in the same way as that shown in the insert.

Do not use the M1D () function given in the insert, but you may use any of the other functions.

Assume that the values passed to the function will be correct.



A program allows a user to save passwords used to log in to websites. A stored password is then
inserted automatically when the user logs in to the corresponding website.

A global 2D array secret of type sTRING stores the passwords together with the website domain
name where they are used. s=cret contains 1000 elements organised as 500 rows by 2 columns.

Unused elements contain the empty string (" " ). These may occur anywhere in the array.

An example of a part of the array is:

Array element Value
Secret[27, 1] "thiswebsite.com”
Secret [2?r 2] "sssesssnnsna"
Secret[28, 1] "thatwebsite.com”
Secret [28, 2] NTITITIIII I
MNote:
*  For security, the passwords are stored in an encrypted form, shown as "esssssssssse” jn the
example.

*  The passwords cannot be used without being decrypted.
*  You may assume that the encrypted form of a password will NOT be an empty string.

The programmer has started to define program modules as follows:

Module Description

Takes two parameters:
o a string
o a character

Exists()
*  Performs a case-sensitive search for the character in the string
. Returns TRUE if the character occurs in the string, otherwise

returns FALSE
Encrypt () = Takes a password as a parameter of type string
F *  Returns the encrypted form of the password as a string

. )

Decrypt () Takes an encrypted password as a parameter of type string

*  Retumns the decrypted form of the password as a string

Mote: in a case-sensitive comparison, 'a’ is not the same as "A'.



{a) Write pseudocode for the module Exists ().
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6 (a) The factorial of a number is the product of all the integers from 1 o that number.

For axample:
facloralof S isgivenby 1 x2x 3x 4 x5 =120

factoral of Tisgiven by 1 x 2 x 3 x 4 = 5 x 6= 7 = 5040
factorial of 1 =1
Mate: factorial of 0 =1

Afunction Factorial () will:

*  be callad with an integer number as a parametar
«  calculate and return the factorial of the number
+  paturn -1 if the number is nagativa.

Whita pgaudocode for the funclion Factorial ().



A program allows a user to save passwords used to log in to websites. A stored password is then
inserted automatically when the user logs in to the corresponding website.

A student is developing a program to generate a strong password. The password will be of a fixed

format, consisting of three groups of four alphanumeric characters, separated by the hyphen
character -'.

An example of a password is: "FxAf-3hzV-Ag49"

A valid password:

*  must be 14 characters long

* must be organised as three groups of four alphanumeric characters. The groups are
separated by hyphen characters

*  may include duplicated characters, provided these appear in different groups.

The programmer has started to define program modules as follows:

Module Description
= Generates a single random character from within one of the following
ranges:
o 'a'to'?
EandomChar () o "Ato'?
o '0'to'®

= Returns the character

* Takes two parameters:
o a string
o a character
* Performs a case-sensitive search for the character in the string

* Returns TRUE if the character occurs in the string, otherwise returns
FALSE

Exists()

* Generates a valid password
Generate () * Uses RandomChar () and Exists ()
* Returns the password

Note: in a case-sensitive comparison, 'a’ is not the same as A’



(a) Write pseudocode for the module Generate ().
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{(b) The program flowchart shown describes a simple algorithm.

START

Set Count to 1

1

Sat Flag to FALSE

=it

]

Is b'l&
FALSE AND YES

Con <= 3
Count / 1
NO

EeBootT ()

¥

Set Count 0 Count + 1

L

Set Flag to Check(}

i

EMND



Write pseudocode for the simple algorithm shown on page 6.

. [8]
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4  The following is a procedure design in pseudocode.

Line numbers are given for reference only.

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

PROCEDURE Check(InString STRING)
DECLARE 0Odds, Ewvens, Index INTEGER
Odds «— 0
Evens €— 0
Index + 1
WHILE Index <= LENGTH(InString)

IF STR_TO_NUM{MID(InString,
Odds ¢— OQdds + 1
ELSE
Evens
ENDIF
Index ¢ Index + 1
ENDWHILE

Index,

— Evens + 1

CALL Result (Odds,
ENDPEOCEDURE

Evens)

1)) MOD 2 <> 0 THEN

(a) Complete the following table by giving the answers, using the given pseudocode.

Answer

Aline number containing a variable being incremented

The type of loop structure

The number of functions used

The number of parameters passed to STR_TO_NUM ()

The name of a procedure other than Check ()

(5]

(b) The pseudocode includes several features that make it easier to read and understand.

Identify three of these features.

Ne



(e) (i) The loop structure used in the pseudocode is not the maost appropriate.
State a more appropriate loop structure and justify your choice.
LOOP SEUCIUIE e et et et e e e e e e e et n e e e e eeas

JUSHTICEHION et e e s e e e s e e s e e e et e e e et be st aemtbaiet sttt e e s

2

(ii) The appropriate loop structure is now used. Two lines of pseudocode are changed and
two lines are removed.

Write the line numbers of the two lines that are removed.

M

s21 qp 21:

2 (a) Four program modules form part of a program for a library.

(b) The definition for module Loanketurn () is amended as follows:

Module name Description

Called with parameters LoanID, BookIDand Fine
LeanReturn() | The module code checks whether the book has been returned on time
and then assigns a new value to Fine

* LoanIDand BookID are of type STRING
*  Fine is of type REAL

Write the pseudocode header for the amended module Loanketurn ().

. [2)




Study the following pseudocode. Line numbers are for reference only.

10 FUNCTION Convert (Name 1 STRING) RETUERNS STRING
11

1z DECLARE Flag: BOOLEAN

13 DECLARE Index : INTEGER
14 DECLARE ThisChar : CHAR
15 DECLAEE HNewllame : STEING
16

17 COMSTANT SFACECHAR = " !
18

19 Flag «— TRUE

20 Index «— 1

21 NewName «— "" !/ formatted name string
22

23 WHILE Index <= LENGTH (Names)

24 ThisChar + MID(Nam=, Index, 1)

25 IF Flag = TRUE THEN

26 Newlame ++— NewlName & UCASE (ThisChar)
27 IF ThisChar <> SPACECHAR THEN

28 Flag <« FALSE

259 ENDIF

30 ELSE

3l HewName «— NewName & ThisChar

32 ENDIF

33 IF ThisChar = SPACECHAE THEN

34 Flag < TRUE

35 ENDIF

36 Index + Index + 1

37 ENDWHILE

38

39 EETURN HNewNams

40

41 ENDFUNCTICN



(b) The pseudocode for Convert () contains a conditional loop.

(c)

State a more appropriate loop structure.
Justify your answer.

(T T IR Lo USSP USRS PRR

Two changes need to be made to the algorithm.

Change 1: Convert to lower case any character that is not the first character after a space.
Change 2: Replace multiple spaces with a single space.

(i} Change 1 may be implemented by modifying one line of the pseudocode.

Write the modified line.

(ii) Change 2 may be implemented by moving one line of the pseudocode.
Write the number of the line to be moved and state its new position.
LiNE NMUMIDET ..ottt st s e ot e s s n e e s st s sbeneas

PEW POSIHION ..ot e ee e e et e e s



A program is needed to take a string containing a full name and produce a new string of initials.

Some words in the full name will be ignored. For example, "the", "and"”, "of", "for" and "to" may all
be ignored.

Each letter of the abbreviated string must be upper case.

For example:

Full name Initials

Integrated Development Environment IDE

The American Standard Code for Information Interchange | ASCII

The programmer has decided to use a global variable FrHsSt ring of type STRING to store the full
name.

It is assumed that:

*  words in the full name string are separated by a single space character
*  space characters will not occur at the beginning or the end of the full name string
*  the full name string contains at least one word.

The programmer has started to define program modules as follows:

Module Description

» (Called with an INTEGER as a parameter, representing the number of a
word in FNString.

*  Returns the character start position of that word in FrString or
returns -1 if that word does not exist

*  For example: if FNString contains the string "hot and eold",
GetStart (3) returns 9

GetStart()

*  (Called with a parameter representing the position of the first character
of aword in FNString

GetWord() *  Returns the word from FNString

*  Forexample: if FSt ring contains the string "hot and eold",
GetWord (9) returns "cold™




(a) Write pseudocode for the module Getstart ().



Write pseudocode for the module GetWard ().

s21 qp 22:

5 (a) Astudentis learning about arrays.



(b) The following is a pseudocode function.
Line numbers are given for reference only.

01 FUNCTION StringClean (InString : STRING) RETURNS STRING

0z

03 DECLAFE NextChar : CHAR

04 DECLARE OQutString : STRING

05 DECLARE Counter : INTEGER

0&

07 outString «— "V

08

09 FOR Counter « 1 TO LENGTH(InString)

10 NextChar 4 MID(InString, Counter, 1)
11 NextChar <« LCASE (NextChar)

12 IF NOT({ (NextChar < 'a') OR (NextChar > 'z')) THEN
13 OutString <« OutString & HextChar
14 ENDIF

15 NEXT Counter

16

17 RETURM OutString

18

1% ENDFUNCTION

(i) Examine the pseudocode and complete the following table.

Answer

Give a line number containing an example of an initialisation statement.

Give a line number containing the start of a repeating block of code.

Give a line number containing a logic operation.

Give the number of parameters to the function MID ().

[4]

(ii) Write a simplified version of the statement in line 12.

- [



A procedure CountVowels () will:

*  be called with a string containing alphanumeric characters as its parameter

. count and output the number of occurrences of each vowel (a, e, i, 0, u) in the string

*  count and output the number of occurrences of the other alphabetic characters (as a single
total).

The string may contain both upper and lower case characters.

Each count value will be stored in a unique element of a global 1D array CharCount of type
INTEGEE. The array will contain six elements.

Write pseudocode for the procedure CountVowels ().



& A program is needed to take a string containing a full name and to produce a new string of initials.

Some words in the full name will be ignored. For example, “the”, “and™, “of’. “for” and “to” may all
be ignoned.

Each letter of the new siring must be upper case.

For exampla:

Full name Initials

Integrated Development Environment IDE

The American Standard Code for Information Interchange ASCI

The programmer has decided to use the following global variables:

* atenelement 1D array Ignorelist of type STRING to slore the ignored words
*  astring FNString to store the full name string.

Assume that:

* each alphabetic character in the full name string may be either upper or lower case
+  the full name string contains at least one word.

The programmer has staried to define program modules as follows:

Module Description

* Called with an INTEGER as its parameter, representing the number of
aword in FNString

GetStart () * Returns the character start positicn of that word in Frscringor

returns - 1 if that word does not axist

* Foraxample: GetStart (2) applied to "hot and cold" retums 9

* Called with the position of the first character of a word in FHString
as its parameter

GetWord() * Returns the word from FHString

* For exampla: if FNString contains the stfing "hot and cold",
GetWord (%) ralums "cold"”

* Called with a sTRING parameter represanting a word
IgnoreWord () * Searchas for the word in the IgnoreList aray
+ Raturns TRUE if the word is found, otherwise returms FALSE

* Processes the sequence of words in the full name one word at a time

* Calls GetStart (), GetWord() and IgnoreWord () to procass
aach word to form the new string

* Outputs the new string

GetInitials()




(b) Write pseudocode for the module GetInitials ().



specimen paper:

(c) Write in pseudocode a post-condition loop to output all the odd numbers between 100 and

2

200.

Roberta downloads music from an online music store. The diagram shows part of a structure chart

for the online music store program.

Checkout

Card payment

Account payment




(b) Examples of the data items that correspond to the arrows are given in the table.

4

Arrow Data item
A 234.586
B "Ms Roberta Smith"
C TRUE

Use pseudocode to write the function header for the Card payment module.

(a) Parameter = is used to pass data to procedure MyEroc in the following pseudocode:

x o« d
CALL MyProc(x)
OUTPUT x

PROCEDURE MyProc({x : INTEGER)
DECLARE z : INTEGER
x4+ x + 1
z +— x + 3

EMDFROCEDURE

There are two parameter passing methods that could be used.

Complete the following table for each of the two methods.

. 3]

Name of parameter | Value Explanation
passing method output

[6]



(b) The pseudocode includes the use of parameters.

State two other features in the pseudocode that support a modular approach to programming.

2

Members of a family use the same |laptop computer. Each family member has their own password.
To be valid, a password must comply with the following rules:

1 At least two lower-case alphabetic characters
2 At least two upper-case alphabetic characters
3 At least three numeric characters

4  Alpha-numeric characters only

A function, validatePassword, is needed to check that a given password follows these rules.
This function takes a string, Pass, as a parameter and returns a boolean value:

s TRUE ifitis a valid password
* FALSE otherwise



(a) Write pseudocode to implement the function validatebassword.

Refer to the Insert for the list of pseudocode functions and operators.



