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(57) Abstract : 

The invention discloses a method and system for designing and optimizing parallel-prefix adders with tunable performance-area trade-offs. The system comprises 
modules for prefix generation, tree structure exploration, trade-off analysis, and synthesis. By dynamically selecting between known and hybrid prefix tree families, the 

system balances delay, area, wiring complexity, and power consumption. The method applies a cost-function-based optimization process that iteratively evaluates 

candidate designs, balances delay paths, and reduces interconnect overhead. The resulting architecture achieves efficient addition operations with improved speed and 
reduced silicon area, making the invention suitable for high-performance processors, embedded systems, and energy-constrained devices. 
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