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A sequential circuit has one flip-flop, two inputs, 𝑋𝑋 and 𝑌𝑌, and one output 𝐷𝐷.  It consists of a full-
subtractor circuit connected to a JK flip-flop, as shown.  Fill in the truth table for this sequential 
circuit by completing the Next State and Output columns. 
 

Inputs Outputs 
𝑿𝑿 𝒀𝒀 𝑩𝑩𝒊𝒊𝒊𝒊 𝑫𝑫 𝑩𝑩𝒐𝒐𝒐𝒐𝒐𝒐 
0 0 0 0 0 
0 0 1 1 1 
0 1 0 1 1 
0 1 1 0 1 
1 0 0 1 0 
1 0 1 0 0 
1 1 0 0 0 
1 1 1 1 1 

Truth table for full-subtractor 
 

𝑿𝑿: Minuend, 𝒀𝒀: Subtrahend, 𝑫𝑫: Difference, 𝑩𝑩𝒊𝒊𝒊𝒊:Borrow-in, 𝑩𝑩𝒐𝒐𝒐𝒐𝒐𝒐: Borrow-out 
 

Present State Inputs Next State Output 
𝑸𝑸(𝒕𝒕) 𝑿𝑿 𝒀𝒀 𝑸𝑸(𝒕𝒕 + 𝟏𝟏) 𝑫𝑫 

0 0 0   
0 0 1   
0 1 0   
0 1 1   
1 0 0   
1 0 1   
1 1 0   
1 1 1   

Next State Table to Complete 
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Present State Inputs Next State Output 
𝑸𝑸(𝒕𝒕) 𝑿𝑿 𝒀𝒀 𝑸𝑸(𝒕𝒕 + 𝟏𝟏) 𝑫𝑫 

0 0 0 0 0 
0 0 1 1 1 
0 1 0 0 1 
0 1 1 0 0 
1 0 0 1 1 
1 0 1 1 0 
1 1 0 0 0 
1 1 1 1 1 

Next State Table 
Solution 

 
𝑩𝑩𝒊𝒊𝒊𝒊 = 𝑸𝑸(𝒕𝒕),𝑩𝑩𝒐𝒐𝒐𝒐𝒐𝒐 = 𝑫𝑫 

 
Inputs Outputs 

𝑿𝑿 𝒀𝒀 𝑩𝑩𝒊𝒊𝒊𝒊 𝑫𝑫 𝑩𝑩𝒐𝒐𝒐𝒐𝒐𝒐 
0 0 0 0 0 
0 0 1 1 1 
0 1 0 1 1 
0 1 1 0 1 
1 0 0 1 0 
1 0 1 0 0 
1 1 0 0 0 
1 1 1 1 1 

 


