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https://acm.cs.nthu.edu.tw/problem/11901/

Overview

* Given
e A matrix of digits
* A starting position
* Traversal method

e Task

e Convert the nonzero digits of the matrix into a tree
* The input matrix guarantees no cycle

* Print out the digits based on the specified tree traversal
methods



Matrix and Tree Specification

* Each matrix cell contains a digit value ranged from
Oto9

* The starting position of the matrix represents
the root of the tree

* The starting position cannot be O

* Each tree node can have up to four children
 Left, Down, Right, Up

* Take the right figure as an example g g g 2 g 2 g
 The root is 2, and it has two children 9.2 00040

* Up for 2 and right for 6 0.2 6568 0
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Sample Input

Number of matrices (= 1)
Width and Height

Position of the starting digit (X and Y)

-

The matrix <

NS
Traversal method

Traversal method can be one of the following:
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“Level-order-traversa
“Pre-order-traversal”
“Post-order-traversal”
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Sample Output
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Tree Definition

* A finite set of one or more nodes such that
* There is a specially designated node called the root

 The remaining nodes are partitioned into n=0 disjoint
sets, T,, ..., T., where each of these sets is a tree (i.e.,
subtree).




Tree (Linked Structure)L

class TreeNode {
friend class Tree;
private:
int data;
TreeNode * leftChild;
TreeNode * rightChild;
TreeNode * .;

}s

class Tree{
public:

// tree operations
private:

TreeNode * root;

s

;UH‘\"'_

Tree Node Format

Digit

Left | Down| Right| Up
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Tree Traversal

* Objective
e Convert a tree to a sequence based on a predefined rule

e Common method
e Level order
* Pre order
* Post order
* (In order)



Level Order
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Pre-order and Post-order

* Pre-order:
* Root goes first
e Subtrees follows

* Post-order:
e Subtrees go first
* Root goes the last



Pre-Order
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Post-Order
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Tips for Preorder, & Postorder

e Attach a point to each node ¢ Draw the contour of the tree

]
preorderQ postorder —




Tips for Preorder, & Postorder

e Attach a point to each node ¢ Draw the contour of the tree
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Tips for Preorder, & Postorder

e Attach a point to each node ¢ Draw the contour of the tree
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Level Order

* Pre-order?

* Post-order?
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Level Order

 Pre-order

*2655281997
684681282

e Post-order

*1879925186
486562822
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Level-Order Traversal Code

void Tree::LevelOrder()

{

Queue<TreeNode*> q;

TreeNode *currentNode = root;
while (currentNode) {
print(currentNode);

for (each Child pointer)
g.Push(the Child pointer);

if (q.IsEmpty())
return;

currentNode = g.Front();

q.Pop();
}
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Preorder

void Tree::Preorder()

{
}

pre(root);

void Tree::pre(TreeNode * p)

{
// this is a recursive function
print(p);
for (each Child pointer)
pre(the Child pointer);

+**/ABCDE



Postorder

void Tree::Postorder()

{
}

post(root);

void Tree::post(TreeNode * p)
{
// this is a recursive function
for (each Child pointer)
post(the Child pointer);
print(p);
}

AB/C*D*E+



