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Motivation 

•  Targeting the limitations of existing mixed polarity Reed–
Muller (MPRM) circuit optimization methods, which suffer 
from long runtime, limited scalability to large-scale circuits, 
and difficulty in obtaining high-quality Pareto optimal 
solutions for simultaneous area and power optimization, a 
multi-strategy quantum wolf pack algorithm (MQWPA) is 
proposed to efficiently search for the ternary polarity space 
and achieve effective cooperative optimization.  
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Main idea 
 An MQWPA is proposed, which follows a simplicity- and 

efficiency-oriented philosophy to improve search efficiency 
and diversity in a large-scale MPRM polarity space. 
 A ternary quantum encoding and rotation-based updating 

mechanism is proposed, which matches the three-valued 
MPRM polarity representation and enables efficient 
exploration of discrete polarity configurations. 
  An efficient area and power optimization approach (EAPOA) 

is proposed based on MQWPA, which searches for high 
quality Pareto non-dominated solutions of XNOR/OR-based 
circuits. 
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Method 
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Method 
The selection rule for Δ is 
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Results 
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Conclusions 

In this work, we propose an EAPOA for MPRM logic circuits, 
which searches for Pareto non-dominated solution sets 
corresponding to MPRM circuits. The effectiveness of the 
EAPOA on optimal solutions, time, and convergence is 
verified by comprehensive experiments, which can be used 
as a promising approach for developing electronic design 
automation tools. 
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