In Erlang, lists and tuples are distinct data structures used for different purposes, with key differences in their

underlying implementation and use cases.

Core Differences

Feature List Tuple
Structure A linked list (cons cells) A contiguous block of memory (like an array)
Size Dynamic (variable length) Fixed size once created
Access Time | O(N) for random access (linear time) O(1) for random access (constant time)
... . |Easyto prepend/append elements Modifying an element means
Modification ) ) ] )
(creates a new list from old parts efficiently) creating an entirely new tuple in memory
Collections of an arbitrary number of items, Grouping a fixed number of related but possibly different
Usage often of the same type, for iterative processing types of items
(map, fold, etc.) (e.g., coordinates {X, Y, Z} or return values {ok, Value})
Generally less memory efficient due to . o
Memory ] More memory efficient for their size
pointers/cons cells
When to Use Which

*Use tuples when you have a fixed, known number of elements and need fast random access by position.
They are often used for function return values, records (which are compiled to tuples), and fixed-size data

structures like points in space.

*Use lists when the number of elements varies at runtime or you need to process the elements iteratively
(e.g., filtering or mapping). Erlang's lists module provides many functions for list processing, such as

lists:filter/2, lists:map/2, or lists:reverse/1.

Key Takeaway

While both store collections of terms, the fundamental difference lies
in performance characteristics and semantic intent.
Tuples are analogous to fixed-size arrays or structs for fast lookups,

while lists are designed for dynamic, sequential access and processing.



