015. Child Nodes in Binary Tree (20 marks):

A Binary Tree (BT) is a non-linear data structure where nodes, each containing a distinct
positive integer value, are distributed over x levels, as illustrated in the Figure Q15. For the
examples shown, there are two binary trees, BT1 and BT2, where BT1 has 3 levels of nodes
and BT2 has 4 levels of nodes.

At Level 1 of a BT, there is one and only one node, and it can be connected to at most two child
nodes at Level 2. Recursively, for 2 < i < x, a Level-i node must be connected to only one
parent node at Level i — 1, and at most two child nodes at Level i + 1.

Binary Tree Structure Array Representation
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Figure Q15. Two Binary Trees (BT1 and BT2) and their array representations

A BT can be represented using an array in a programme as shown in Figure Q15. In the array
representation, we need to create an array with size 2* — 1, assuming every node at Level x — 1
and above has exactly 2 children, left child node and right child node. Since some of the nodes
in the original BT can have less than 2 children, we need to use value -1 to represent the empty
child in the array.

For example, in BT2, node 6 only has a left child (i.e., node 2) and the right child is empty.
Thus, you must enter -1 for the right child (green colour box in array) value in node 6. The left
and right children (blue colour boxes in array) for this empty right child in node 6 must also be
set to -1. Note that since Level x is the last level, for the nodes at Level x (e.g.: nodes 3, 15 and
18 in BT2) will have no further child nodes by definition, therefore it is not necessary to store
the value for their child nodes.

In this question, you are required to write a programme to read an array and the value of a
selected parent node, then print the values of the child nodes of this parent node. For example,
in BT2, if the selected parent node is the node with value 13, then the left child value is 12 and
right child value is 17; etc.



Write a programme to

Input, in sequence

X, the number of levels of the BT, where 1 < x < 6; then,

p, the value of the selected parent node; and finally,

(2* - 1) integers that represent the nodes in the BT stored in an array.

Note that the value of each node will be different in the range from 1 to 100 if it is not an empty
node. If a node is empty, then -1 will be read for this node.

Output, in sequence, two integers that are the left child value and the right child value,
respectively, of the selected parent node, p. If any of the child value is empty, then print
“NULL”.
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Example (%)

371372015829 158

4286132-11217-13-1-1-1-11518 NULL 3

57030205511234870812-1263751-1-1

-1-1-117-1-1-1-1-1-1-1-1-1-1-1-1 NULL NULL




