
Midterm Review
Recurrences, B-Trees, and More



Section Feedback
Please put any notes on the index card!

Ideas:

● Balance of practice problems vs. TA mini-presentations

● Technical stuff (handwriting, organization, clarity of speaking)

● Any other ways you notice section could be improved!



Survey Results
Recurrence Relations, B-Trees, AVL Trees, Big-Oh...



Solving Recurrences: Theory
1. Look for tricks! (try to understand what the code is doing)
2. Write the recurrence (read the code, fill in the template)

3. Solve the recurrence (tree or expansion to find a closed form)

4. Simplify (probably using the summations, which will be given on the exam)



Solving Recurrences: Shortcuts & Sanity Checks



Solving Recurrences: Example 1 (18wi)



Solving Recurrences: Example 2 (17au)



B-Trees: Theory
Problem:
For data structures that don't fit in memory, every node 
access means another (slow) page access.

Solution:
A shallow tree with big nodes that take up almost all of a 
page, but not two pages.

Tree Properties:
Internal Nodes: 

Have at least ⌈M / 2⌉ pointers (children)
Only contain keys, which are the smallest key of 
the right subtree.

Leaf Nodes:
Have at least ⌈L / 2⌉ key-value pairs
All at the same depth

Root Node: is a leaf or has between 2 and M children

M Too Small: tree has many 
small nodes, requiring many 
page accesses to traverse 
the tree 😓

M Too Big: tree has few 
large nodes, but each one 
requires multiple page 
accesses, so traversing the 
tree requires many page 
accesses 😓

M Just Right: tree has few 
large nodes, requiring few 
page accesses to traverse 
the tree 💗



B-Trees: Example 1 (M & L) (13wi)



B-Trees: Example 2 (Insert & Delete) (13wi)



Good Luck!


