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Last Lecture: Segment Trees

Objectives:

- Build a Segment Tree
- Query a Segment Tree



Consider the following data array

[85, 61, 75, 59, 49, 64, 50, 37]



Consider the following data array

[85, 61, 75, 59, 49, 64, 50, 37]

If we want to perform range queries such as

- Find the maximum element in the range [5,6]
- Find the maximum element in the range [0,4]
- Find the maximum element in the range [3,7]
- …
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But what if we wanted to change some of the data?

- Add 5 to elements in the range [4,7]
- Find the maximum element in the range [5,6]
- Find the maximum element in the range [0,4]
- Subtract 2 from elements in the range [6,6]
- Find the maximum element in the range [3,7]
- …



But what if we wanted to change some of the data?

- Add 5 to elements in the range [4,7]
- Find the maximum element in the range [5,6] ← might not return correct 
- Find the maximum element in the range [0,4]    max without updating ST
- Subtract 2 from elements in the range [6,6]
- Find the maximum element in the range [3,7]
- …



Today’s Lecture: Lazy Propagation in Segment Trees

Objectives:

- Perform updates to data while still being able to query the segment tree in 
log(n) time
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1. Update: Add 5 to elements in the range [4,7]
2. Query: Find the maximum element in the range [5,6]
3. …



1. “Add 5 to elements in the range [4,7]”
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1. “Add 5 to elements in the range [4,7]”
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1. “Add 5 to elements in the range [4,7]”



2. “Find the maximum element in the range [5,6]”
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2. “Find the maximum element in the range [5,6]”
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2. “Find the maximum element in the range [5,6]”
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2. “Find the maximum element in the range [5,6]”
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2. “Find the maximum element in the range [5,6]”
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2. “Find the maximum element in the range [5,6]”
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2. “Find the maximum element in the range [5,6]”
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2. “Find the maximum element in the range [5,6]”
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CP4 Segment Tree Class

Code provided from Dr. Mattox Beckman



Building the Segment Tree

Code provided from Dr. Mattox Beckman



Querying

Code provided from Dr. Mattox Beckman



Updating

Code provided from Dr. Mattox Beckman



Propagating

Code provided from Dr. Mattox Beckman


