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Binary Numbers

https://mikkegoes.com/computer-science-binary-code-explained/ CPSC 229: Foundations of Computation  •  Spring 2026 18

Bit Strings as Sets

https://mikkegoes.com/computer-science-binary-code-explained/

• a bit string can also be interpreted as a set
– associate each position with an element of the set
– treat 1 as “in” and 0 as “not in”

• integer types in Java
– byte – 8 bits
– short – 16 bits
– int – 32 bits
– long – 64 bits
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Bitwise Operators

https://www.2braces.com/c-programming/c-bitwise-operators CPSC 229: Foundations of Computation  •  Spring 2026 20

Bitwise Operators

https://www.2braces.com/c-programming/c-bitwise-operators



  

 

CPSC 229: Foundations of Computation  •  Spring 2026 21

Shift Operators

https://www.2braces.com/c-programming/c-bitwise-operators CPSC 229: Foundations of Computation  •  Spring 2026 22

Set Operations

• bitwise | corresponds to set union
• bitwise & corresponds to set intersection

• to test whether x is in A – 
( A & x ) != 0

• adding an element – A ∪ { x }
A | x 

• removing an element – A ∖ { x }
A & ~x

• generating { x } where x is the element in position pos
1 << pos
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Hexadecimal

https://www.circuitcrush.com/hexadecimal-numbers-tutorial/

1010 1011 01112 = 0xAB7
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Applications

event handling in Java 
Swing
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Applications

https://www.hendrik-erz.de/post/bitwise-flags-are-beautiful-and-heres-why
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Applications

• Linux file permissions

https://www.redhat.com/sysadmin/linux-file-permissions-explained

user
group
other

chmod 644 example.txt

chmod o-rwx example.txt

octal
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Applications of Bitwise Operations

• extracting RGB color components
– RGB color is stored as a 32-bit integer

• top 8 bits are used for transparency (alpha)
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