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The supremacy of quantum algorithms:
Lesson 6 – Breaking the unbreakable? Shor’s Algorithm

Exercise 2: Build a circuit for another modular exponential function
Following the example provided above, build the circuit for . Start by completing the following tables and use the mappings of the combinations of bits to derive the circuitry of the qubits (noting that  and  are again the only two qubits to determine the output):

	
	
	Input
	Output

	x
	
	
	
	

	1
	
	
	0001
	

	2
	
	
	0010
	

	3
	
	
	0011
	

	4
	
	
	0100
	

	5
	
	
	0101
	

	6
	
	
	0110
	

	7
	
	
	0111
	

	8
	
	
	1000
	

	9
	
	
	1001
	

	10
	
	
	1010
	

	11
	
	
	1011
	

	12
	
	
	1100
	

	13
	
	
	1101
	

	14
	
	
	1110
	

	15
	
	
	1111
	

	16
	
	
	0000
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