
A:

B: 

100011101

111110000+

100001101

1111100000Carry:

No, because there is “1” carry out of the 9th bit after the addition, and A, 

B are two unsigned numbers   

R: 

Yes, because: 

the carry out of 9th and 8th bits are the same; 

or, 

the sign bit of the operands are the same with the result’s sign bit (A8=B8=R8=1)



Yes, because the carry out of 9th and 8th bits are the same; or, a negative 

number plus a positive number won’t cause the overflow

A – B = A + (2’s complement of B) = A + B’ + 1

A:

B’: 

100011101

000001111+

100101101

0000111111Carry:

R: 
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W = C3       C2+

F0=A-1=A+2’s(001) = A+111=(A+110)+1

F1=A-B=A+2’s(B2 B1 B0)=A+(B2’ B1’ B0’+1)

F2=A-2=A+2’s(010) = (A+110)

F3=A-B=A+2’s(B2 B1 B0)-1=A+(B2’ B1’ B0’+1)-1

=A+(B2’ B1’ B0’)

F0=F2+1 => F0,2 = (A+110)+S1’

F1=F3+1 => F1,3 = (A+B2’B1’B0’)+S1’

FA = S0’ F0,2 + S0 F1,3 = 

= S0’ [(A+110)+S1’] + S0 [(A+B2’B1’B0’)+S1’]
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cir A : A2 A1 A0   =>    A0 A2 A1

ashl A : A2 A1 A0 =>   A1 A0 0



V = S0 ( A2     A1)+

T = W S2’ + V S2 S1
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Present 

State(n) 

 

Input 

Next 

State(n+1) 

 

Flip flop inputs 

Q1 Q0 X Q1 Q0 J1 K1 J0 K0 

0 0 0 0 0 0 x 0 x 

0 0 1 0 1 0 x 1 x 

0 1 0 0 0 0 x x 1 

0 1 1 1 1 1 x x 0 

1 0 0 x x x x x x 

1 0 1 x x x x x x 

1 1 0 0 1 x 1 x 0 

1 1 1 1 1 x 0 x 0 
 

J1 = Q0 X

Q1

00 01 11 10

0 0 0 1 0

1 X X X X

Q0 X

Q1

00 01 11 10

0 X X X X

1 X X 0 1

Q1

00 01 11 10

0 0 1 X X

1 X X X X

Q1

00 01 11 10

0 X X 0 1

1 X X 0 0

K1 = X

Q0 X

Q0 XQ0 X

J0= X K0 = Q1 X
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