Advanced C Programming

Trees

only one "dimension": forward/backward or
-~ hext/previous.
"~ Consider a structure that acts as a "parent” and has

4 rost twe “children” (a binary-free)




What doesatreelook like?
(Lotsof children)

- With the trees we're working with. the left child ith. t :
aways has a Vaue less than or equal to the
parent's Value. Theright child always has a Vaue

greater than the parent's Value.

" You can aways add a new child in the proper
position (to the left or right of the parent).

" Thetreeisaways
- Thetreeis




Creating an ordered binary tree

" Creating a binary ordered tree from a random data

move left (e.g. Pointer = Pointer->L eft). Otherwise
-~ gorignt.
" Keep on comparing new value and keep on
moving or right) until you reach a
pointer. Append the new node at that location.




M or e about trees

" Searching an ordered binary treeisjust as easy as
W
1 Set aPointer to point at the root structure.
- returnthe Pointer. —— — — —
3 If the value were looking for is < the Pointer value,
4 Otherwise go right and goto (2)
i : : | i
that the value was not found in the tree.

Treeprocessing and moretrees
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“ Higher order trees. A node m ave more
than two children.

three children nodes per node




Recursive techniquesfor trees

understandable.

Tree Functions (create)

assert(Ptr '= NULL);

Ptr->Left = NULL;
Ptr->Right = NULL;
r->Vaue = ue;




Treefunctions (I nsert)
(Iterative Version)

void Insert_Node(struct Node *Root, struct Node *New)
{ while(1
if (New->Vaue<=Root->Valuey ——
if (Root->Left == NULL)
{ Rmt] eﬂ = |h aw: s
return;
4}7
else  Root = Root->Left;
else
— ifReet>Right==NULL)———
{ Root->Right = New;
return;
4}7
else  Root = Root->Right;
}

Tree Functions (Insert)

Recursive Version

void-tnsert—Nede(struet Node *Roeet,—struet Nede *New)———————————
L ————————————————
if (New->Value <= Root->Value)
“if (Root->Left=—=NULL){

if (Root->Right == NULL) {
Root->Right = New; return;

-y
else

-




M or e about trees

" Searching an ordered binary tree isjust as easy as
“inserting something inatree.

1 Set aPointer to point at the root structure.

- returnthe Pointer.
3 If the value were looking for is < the Pointer value,
4 Otherwise go right and goto (2)
i : : | i
that the value was not found in the tree.

Recursive version of Tree Find




How do we get at the sorted
content of atree?

" Weknow that an ordered binary treeisfully

" The'least” element Inthetreeisat thetar

deft,
" The"greatest" element is at the far right.

“ Our tree nodes do not point back to their
parents.

* How can we start at the far left and go
through each node in order???

Tree Traver sal

" Accessing each of thenodesof atreeinorder
Is often called Tree Traversal or Iterating
over aTree. We can do thisin several ways.

For each node, access the left node
recursively, then the node itself, then the
o I e e
- Same way except R-N-L.
N-L-R
L-R-N




Example of ordered printing




Example of treetraversal
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