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Agenda & Key Learning Outcomes

• Develop an appreciation of the foundational ideas of a Balanced 
Search Tree 

• Discuss implementation and motivate the discovery of Red-Black 
BST 

• Compare and contrast different implementations of BST, 
Balanced Search Tree, and Red-Black BST



Reminder: BST





B-Trees
 (a.k.a. 2-3 Trees)

• 2-node: one item, two children 

• 3-node: two items, three children 

• Guaranteed  runtimeθ(log N)



Insert Into a 2-node Insert Into a 3-node





















Red-Black BST

• Red links lean left  

• No node has two red links 
connected to it 

• Perfect black balance: every path 
from the root to a null link has the  
same number of black links







LLRB Operations



LLRB Operations



LLRB Operations



Putting it Together

Compare & Contrast: BST, Balanced Search Tree, and Red-Black BST


