TEST2 – 25 April 2006.
COMPUTING 9691/01
LOWER 6TH 2006
Q1. A computer system is used to store the following examinations results data. State a suitable data type for each item of data:

(a) total number of examinations passed by pupils; [1] - Integer
(b) average number of passes per pupil; [1]- Real
(c) a pupil’s name; [1] - String
(d) whether a pupil is aged under 16. [1] - Boolean
Q2. An array A[0..n] is used for the storage of n values in elements A[1]..A[n]. The following algorithm sorts the values into ascending order, using A[0] as a temporary workspace.

	PROCEDURE sort

   BEGIN

      FOR i := 2 TO n

          X := A[i]

          A[0] := X

          j := i – 1

          WHILE A[j] > X

               A[j + 1] := A[j]

               j := j – 1

           ENDWHILE

           A[j + 1] := X

        ENDFOR

    END


Initially A[1] = 4, A[2] = 3, A[3] = 9, A[4] = 6, A[5] = 1, n = 5. Trace the operation of the algorithm by stating the contents of the array after each pass. [6]
Note:

· This is the algorithm for the ‘insertion sort’. 

· On the first pass the second item (3) is put into the temporary storage space A[0], and compared with the first item (4).

· The item 4 is shifted along to make room in A[1] for the item 3.

· On the second pass, the third item (9) is put into A[0] and compared with the first two items.

· It is greater than both so no swaps are made.

· On the third pass, the fourth item (6) is placed in A[0], the item 9 is shifted along to make room for it.

· On the last pass, all items have to be shifted up to make room for the number 1.

Pass 1:

Array A[0..5] holds

3
3   4   9   6   1

Pass 2:





9
3   4   9   6   1

Pass 3:





6
3   4   6   9   1

Pass 4:





1
1   3   4   6   9

Q3. With the aid of a clearly labeled diagram which includes a stack pointer, describe how a previously empty stack would hold these names arriving in the given sequence:



TOM,

ALF,

TIM,

JOE,

SAM

Show what the stack would then contain if two of these names were popped (retrieved) from it, and a further name (JIM) added. [4]

	

	SAM
	

	JOE
	JIM

	TIM
	TIM

	ALF
	ALF

	TOM
	TOM


Q4. An airport departure lounge has, for the benefit of passengers, a number of visual display units in prominent positions which display flight information. Information displayed includes flight number, name of destination airport, estimated time of departure, and reasons for any flight delay. Entries are displayed in order of estimated departure time. 

Carefully describe a data structure which could be used to hold this information, and justify the choice you have made. [6]

· A list could be used, constructed from an array of ‘fixed length records’, with each record having fields for flight number, name of destination airport and etc.

· This is suitable data structure because the list will be short, consisting of a ‘fixed number of entries’ (suitable for a ‘static data structure’).

· Addition, deletion and changes to existing records are all fast and straightforward.

· When a departure time needs to be changed, this can be done by first deleting the old record and then adding the new amended one in the correct positioning the list.
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