
Ruby Core Committer

Senior Developer, Shopify

1.5 is the Midpoint 
Between 0 and Infinity

Peter Zhu





Why is 1.5 the first number 
Ruby's binary search 
inspects when searching 
between 0 and infinity?



Why is 1.5 the first number 
Ruby's binary search 
inspects when searching 
between 0 and infinity?



Why is 1.5 the first number 
Ruby's binary search 
inspects when searching 
between 0 and infinity?



Why is 1.5 the first number 
Ruby's binary search 
inspects when searching 
between 0 and infinity?



Why is 1.5 the first number 
Ruby's binary search 
inspects when searching 
between 0 and infinity?



Why is 1.5 the first number 
Ruby's binary search 
inspects when searching 
between 0 and infinity?









Linear Search



Linear Search

[12, 59, 48, 57, 10, 56, 11, 15, 74, 70]
Searching: 15



Linear Search

[12, 59, 48, 57, 10, 56, 11, 15, 74, 70]
Searching: 15



Linear Search

[12, 59, 48, 57, 10, 56, 11, 15, 74, 70]
Searching: 15



Binary Search



Binary Search

[10, 11, 12, 15, 48, 56, 57, 59, 70, 74]
Searching: 15



Binary Search

[10, 11, 12, 15, 48, 56, 57, 59, 70, 74]
Searching: 15



Binary Search

[10, 11, 12, 15, 48, 56, 57, 59, 70, 74]
Searching: 15



Binary Search

[10, 11, 12, 15, 48, 56, 57, 59, 70, 74]
Searching: 15



Binary Search

[10, 11, 12, 15, 48, 56, 57, 59, 70, 74]
Searching: 15



Binary Search

[10, 11, 12, 15, 48, 56, 57, 59, 70, 74]
Searching: 15



Binary Search

[10, 11, 12, 15, 48, 56, 57, 59, 70, 74]
Searching: 15



Binary Search

[10, 11, 12, 15, 48, 56, 57, 59, 70, 74]
Searching: 15



Binary Search

[10, 11, 12, 15, 48, 56, 57, 59, 70, 74]
Searching: 15



Binary Search

[10, 11, 12, 15, 48, 56, 57, 59, 70, 74]
Searching: 15



Why use binary search 
over linear search?





How can you binary 
search over a float 
range?



How floating point 
numbers work
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exponent significand
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sign
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= 0.3125
8 + 8 x 0.3125 = 10.5

(-1)sign x 1.significandx2(exponent - 127)



How does binary 
search and floating 
point numbers relate?
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1 + 1 x 0.5 = 1.5

= 0.5
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2. FFFFF FFFFFFF FFFFFFFF FFFFFFFFFFFF

Recap



1. Read range endpoints (0 and infinity) as 

integers (0 and 2139095040)

2. Found integer midpoint (1069547520)

3. Read integer midpoint back as a float (1.5)

Recap





Why does this even 
work?



Binary search 
requires sorted lists
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Thank You

@peterzhu2118

blog.peterzhu.ca/ruby-range-bsearch/
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