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(57) Abstract : 

The invention discloses a computer-based framework for optimized quantum circuit simulation comprising a circuit input unit (101), preprocessing engine (102), 
adaptive simulation core (103), hardware optimization layer (104), diagnostic analyzer (105), and visualization module (106). The framework integrates preprocessing, 

adaptive algorithms, and hardware-aware optimizations to reduce memory and runtime requirements. Diagnostic and visualization modules enhance debugging and 

interpretability. Experimental validation demonstrates efficiency improvements, scalability, and reduced memory consumption, making the invention a comprehensive 
solution for advancing quantum computing research and applications. 
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