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Data structures

Stacks

Queues

Lists
Single linked list

Double linked list
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Searching

Linear search

Time complexity: O(n)

Binary search

Time complexity: O(log n)
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Sorting

Running Time
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Insertion sort

Merge sort
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Bubble sort
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Heap sort
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Divisors

Euclidean for GCD (Greatest common divisor)

Example:
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LCM (Least common multiple)

Example:
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Relations

Warshall's (transitive closure)

Transitive closure
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Graphs

Topological sort (DAG)
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DFS
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BFS
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SCC (Strongly connected components)

Example:
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Kruskal's (Minimum spanning tree/lowest weighted edge)
Find the smallest edge in entire graph and add it to the tree if it will not make a cycle
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Prim (MSP)
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Dijkstra

Example:
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Syntax/grammar/lexer

Regular expression to NFA
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NFA to DFA
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First, follow, nullable

LL(1)

Miscellaneous
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Logic

22



Combinatorics

With repetition Without repetition

Ordered Sequence Permutation

Unordered Multiset Set
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Poker hands: (Remember to divide by 52 choose 5 for probability)

Induction
Method:

1. Base case
a. n=1

2. Hypothesis
3. Induction step (n+1)

a. tip: try and insert hypothesis
proof of correctness

- Find invariant (the part of the list which is always correct)
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