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Enforcing “balance” after an insertion
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RightRotation(y)

LeftRotation(x)

Important: Items rotate, colors don’t.
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Algorithms, Fourth Edition. Robert Sedgewick, Kevin Wayne. Chapter 3 (Searching) 7



Insert(k)

Insert the key as usual in BSTs.

New nodes are always red (it 
doesn’t upset the black height).

Use transformations to 
rebalance the black height of 
the RBT.
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Insert 5, 4, 3, 2, 1 in a Red-Black Tree:

5
Root Color Flip
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Insert 4:

5

4

Insert 3:

5

4

3

rightrotation(5)
4

3 5

Height = 0
Black height = 1

Height = 1
Black height = 1

Height = 1
Black height = 1

5



10

Insert 2:
colorflip(4)
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Black height = 2
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Insert 1:
rightrotation(3)
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Black height = 2

3 5

2

4

1

2 5

3

4

1



Visit https://www.cs.usfca.edu/~galles/visualization/Algorithms.html to 
practice insertions in Red-Black Trees.
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https://www.cs.usfca.edu/~galles/visualization/Algorithms.html


Slidesgo

Flaticon Freepik

Stories

CREDITS: This presentation template was created by Slidesgo, including 
icons by Flaticon, infographics & images by Freepik and illustrations by 

Stories

Done!
Do you have any questions?
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