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Today’s Topics
• Questions / Comments?
• Review lab work from WED
• Trees and terminology
• Binary Trees
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Tree terminology definitions
• The next group of data structures that we will learn 

are trees.
• As we learn about them over the next several class 

periods, we will discuss what they can be used for, 
and why. 

• Some things seem to be naturally modelled as trees 
(think biology classification of living things --- 
Kingdom, Phylum, Class, etc.) and some 
algorithms depend on the data to be in some kind 
of tree to be efficient.
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Tree terminology definitions
• A tree is a data structure consisting of a finite  

(possibly empty) set of nodes.  If the tree is 
nonempty it has one root node.  

– Each node in a tree can have 0 or more children. 

– Each node in a tree has exactly one parent, 
except the root which has 0 parents.

– Starting at any node in the tree you can trace a 
path back to the root by following the parent at 
each step.

• Picture on the board.
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Tree terminology definitions
• A binary tree is a data structure consisting of a finite 

(possibly empty) set of nodes.  If the tree is nonempty 
it has one root node.  

– Each node in a binary tree can have 0, 1 or 2 
children. 

– Each node in a tree has exactly one parent, except 
the root which has 0 parents.

– Starting at any node in the tree you can trace a path 
back to the root by following the parent at each 
step.

• Picture on the board.
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Tree terminology definitions
• The root node in a tree is the one without a parent.
• The parent of a node n, in a tree, is the node that 

has n as one of its children.
• Leaf nodes are those that have 0 children.
• A subtree is part of a tree that has as its root any 

node in the original tree.
• The depth of a node is the number of steps away 

that node is from the root.  The depth of the root is 
0.  The depth of the root's children are 1, etc.

• The depth of a tree is the maximum depth of any 
of its leaves.
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Tree terminology definitions 
(corrected)

• A perfect binary tree is a binary tree where every leaf 
has the same depth AND all internal nodes have 2 
children.

• A complete binary tree is a binary tree where the leaves 
with the maximum depth are all on the left (and any 
other leaves are only one depth fewer).  In other words, 
every level of the tree except the deepest level, must 
contain as many nodes as possible.  At the deepest level 
the nodes must be as far left as possible.
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