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COMPUTING SCIENCE 1P


Answer all questions.

Note that half the marks are allocated to Question 2.
1.
(a)
You are given the following variable declarations:


A : Integer := 3;


B : Integer := 7;


C : Integer := 2;


D : Boolean := False;
For each of the expressions below,

· Say whether the expression contains an error, and if so what the error is;

· if there is no error, state the type and value of the expression.

(i)

A + B * C
(ii)

C rem ( B / A )
(iii)

C < A or B
(iv)

'A' < 'C'

(v)

( A < B ) = D
(vi)

C < B / A and D
[15]


(b)
Given the declarations
     Size : constant Integer := 1000;

     type Int_Array_Type is array(1..Size) of Integer;

     A : Int_Array_Type;

     Biggest : Integer;

     All_Positive : Boolean;
and assuming that the array A has been populated with values, write fragments of Ada code to meet the following requirements:

(i)
to assign the variable Biggest to the largest value in the array A.
[6]

(ii)
to assign the Boolean variable All_Positive to True if all of the elements in array A are positive, and to False otherwise.
[9]


(c)
Describe concisely the effect of the following fragment of correct Ada code, using only one or two sentences.  


(Do not explain the action of each statement individually, instead write down the overall effect of the whole fragment.)

Size : constant Integer := 10;


type Int_Array_Type is array(1..Size) of Integer;


A    : Int_Array_Type;


I, J : Integer;


B    : Boolean;


I := 0;


while I < Size loop
  
   I :+ I + 1;

  
   Get(A(I));

  
   J := 1;

  
   B := False;

  
   while J < I and not B loop
         B := A(J) = A(I);

         J := J + 1;

  
   end loop;

  
   if B then
         I := I - 1;

  
   end if;


end loop;

 [8]


(d)
The following Ada program is designed to read a sequence of up to 100 positive integers from standard input, terminated by a zero, and to write the same sequence of positive integers to standard output, but in reverse order.

with Ada.Text_Io; use Ada.Text_Io;

with Ada.Integer_Text_Io; use Ada.Integer_Text_Io;


procedure Reverse_Ints is

   Max : constant Integer = 100;


   type Int_Array_Type : array(1..Max) of Integer;


   My-Array : Int_Array_Type;


   Count, Next : Integer;


   Finished : Boolean := True;


begin


   while not Finished loop

      Get(Next);


      if Next = 0 then

         Finished := True;


      else


         Count := Count + 1;


         My-Array(Count) := Next;


      end if;


   end loop;


   New_Line;


   while Count >= 0 loop

      Put(My-Array(Count));


      Count := Count - 1;


   end loop;


end Reverse_Ints;


The code contains 3 syntax errors and 3 logical errors. Identify and correct each of these errors.

[12] 
2.

The DCS is a new cinema in Lilybank Gardens with five 30-seater theatres.  These are numbered 1 – 5.



Tickets for a particular showing are only available on the day of the showing, from Gail in the teaching office.  There are two types of ticket – full price (f) at £5 each, and concession (c) at £2 each.



You are to write a program to assist Gail to keep track of the bookings.  Your program should receive booking requests on Standard Input.  Each request is on a separate line and is in the following format:
<theatre number> <space> <ticket type> <space> <quantity>


where the theatre number is in the range 1 – 5, ticket type is either the character f or the character c, and quantity is a positive integer indicating the number of tickets requested.


Your program should read in these requests, taking one of the following courses of action as appropriate:
· If a request for tickets cannot be satisfied in full because there are not enough seats remaining in the requested theatre, then no tickets should be issued – a message should be written to Standard Output explaining this, and stating how many seats are still available.
· If a request for tickets results in filling the theatre exactly, write out a message to this effect, to Standard Output.
· Otherwise, write out a message, to Standard Output, indicating a successful booking.


You should tally the total amount of money taken for booking requests that are satisfied, and write out this total once all requests have been received.



You may assume that all data entry is correct according to the specifications given here.
For example, if the following requests were available on Standard Input:

3 c 25
4 f 28
3 f 5

4 c 3

then your program should output the following messages:

Request accepted
Request accepted
Request accepted, theatre 3 now full
Request denied, only 2 seat(s) available in theatre 4
Total takings: 215 pounds


(a)
Write a top-level plan and refinements for your solution.

[15]


(b)
We expect you to use an array to solve this problem.  Write down the type of the array you will use, and explain what it contains.

[5]

 
(c)
Convert your plan as far as you are able into a complete Ada program.
 [30]
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