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Range query problems are a common and fascinating category of problems in competi-
tive programming. These problems often involve querying and manipulating data within
specific intervals or ranges, requiring contestants to devise efficient algorithms and utilize
appropriate data structures to handle a large number of queries or modifications.

Key characteristics of range query problems include:

* Interval Operations: In these problems, you are tasked with a series of operations or
queries on elements within specific intervals. Operations may include interval mod-
ifications (e.g., increasing or decreasing values within a range) or interval queries
(e.g., finding the maximum, minimum, or sum of values within a given range).

* Variety of Data Structures: To support interval operations, you must choose or im-
plement suitable data structures. Common data structures used in these problems
include segment trees, Fenwick trees (BIT), Fenwick trees on trees, and more. Each
data structure has its advantages and limitations, and selecting the right one depends
on the problem’s characteristics.

* Time Complexity: Competitive programming often imposes strict time constraints.
Hence, it’s crucial to ensure that the time complexity of your interval operations is
sufficiently low to handle large datasets efficiently. This may involve optimization
techniques such as block decomposition, binary search, and more.

+ Offline vs. Online: Some problems can be categorized as offline or online. In offline
problems, you can preprocess interval operations before executing them in a certain
order to obtain the final answers efficiently. In online problems, the operations occur
in real-time, requiring you to respond promptly to queries.

Range query problems challenge contestants not only to understand data structures and al-
gorithms but also to creatively tackle a variety of operations within different contexts. By
studying and practicing these problems, you can improve your competitive programming
skills and become better equipped to handle the challenges presented during competitions.
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