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Circuits 

• Binary operands {0, 1}. 
• Binary operations , e.g. 

1 + 1 = 0 

• ’+’ gates in
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Circuits 

Ma jority(a, b, c) = ab + ac + bc
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Figure 1: Equivalent circuits over GF(2).
 



Metrics 

• Number of gates; 

• Depth; 

• Number of multiplication gates (ANDS).
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•	 Hence we are looking into the concrete 
complexity of circuit optimization problems. 
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This is basic metrology 

•	 Platonic view: these objects are not 
“created” but discovered. 
Find , measure ... 

•	 Modern tool is the computer. 

•	 Not using our great computational power 
for this is like not using microscopes to 
determine the structure of living cells. 



example: binary multiplication 

Figure 2: 5 x 5 multiplication with optimal number of AND gates
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