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4 (a) A linked list of nodes is used to store an ordered list of integers. Each node consists of the 
data, a left pointer and a right pointer, for example:

20

Left pointer Right pointerData

  The linked list will be organised as a binary tree.

  −1 is used to represent a null pointer.

  Complete the binary tree, including null pointers, to show how the data will be organised after 
the following integers have been added:

  6, 15, 41, 66

36

12 40

Root pointer

3– 1

 [4]

 (b) Describe what is meant by recursion.

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

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

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

 .............................................................................................................................................  [2]
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 (c) A binary tree is a suitable Abstract Data Type (ADT) that a designer can implement using 
recursive algorithms.

  Identify one other ADT that a designer can implement using recursive algorithms.

 .............................................................................................................................................  [1]

5 This truth table represents a logic circuit.

INPUT OUTPUT

A B C D Z

0 0 0 0 1

0 0 0 1 0

0 0 1 0 0

0 0 1 1 0

0 1 0 0 0

0 1 0 1 1

0 1 1 0 0

0 1 1 1 1

1 0 0 0 1

1 0 0 1 0

1 0 1 0 0

1 0 1 1 0

1 1 0 0 0

1 1 0 1 1

1 1 1 0 0

1 1 1 1 1

 (a) Write the Boolean logic expression that corresponds to the given truth table as the 
sum-of-products.

Z =  ............................................................................................................................................

 .............................................................................................................................................  [2]
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