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Two’s Complement 

• Borrow nice property from number line: 

0 
-1 1 

Only one instance of zero! 
Implies: -1 and 1 on either side of it. 
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Two’s Complement 

• Only one value for zero 
• With N bits, can represent the range: 

• -2N-1 to 2N-1 – 1 
• First bit still designates positive (0) /negative (1) 

 
• Negating a value is slightly more complicated: 
 1 = 00000001,  -1 = 11111111 

From now on, unless we explicitly say otherwise, we’ll assume all integers 
are stored using two’s complement!  This is the standard! 
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Representation Exercises
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Signed vs Unsigned
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Mapping&Signed&↔&Unsigned&
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Overflow
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Overflow, Revisited 
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Sign Extension
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0101 00000101

1100 11111100
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Project 1 Preview

•Given a signed 32-bit int X, return 1 if X is 
positive, 0 if X is zero, and -1 if X is negative.

•No loops or conditionals!

•Allowed operators:  !   ~   &   ^   |   +   <<   >>
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