
2016 Logic Design HW6 

1. 
 

 1’s complement 2’s complement 

1110_0001 0001_1110 0001_1111 

1010_1011 0101_0100 0101_0101 

0111_0011 1000_1100 1000_1101 

1110_0111 0001_1000 0001_1001 

0101_0101 1010_1010 1010_1011 

 
2. 
(a)  2 補數加法 

  0101 
+1100 

     ----------- 
         10011    (左一丟掉)    A: 0011 (2 補數表示法) 

 
(b)  2 補數加法 

  0111010 
+1101011 

      --------------- 
         10100101    (左一丟掉)    A: 0100101 (2 補數表示法) 

  



 
3. 
(a) 0101-0110 
 先將-0110(unsigned)轉 2’s comp 

Step1. 0110=>1010 
Step2. 0101+1010=1111 

Ans: 1111(2’s comp)=-0001(unsigned) 
 
(b)10110-1100 
 先將兩邊補至同 bit 數，1100=>01100，再兩邊數值加上 extend bits，

10110=>010110，01100=>001100。式子變成:010110-001100(unsigned) 

Step1. -001100 轉成(2’s comp) ; 110100(2’s comp) 

Step2. 010110+110100=1001010(最前面 1 是 overflow 捨去，計算結果應為

6 bits) 
Ans:001010=>1010(2’s comp or unsigned) 
 
(c)1011110-1111110 
 補上 extend bits，1011110=>01011110，1111110=>01111110 

Step1. 01111110 轉成 2’s comp ;  -01111110=>10000010 

Step2. 01011110+10000010=11100000(2’s comp) 
Ans: 100000(2’s comp) = - 100000 (unsigned) 
 
(d)101001-101 
   先將兩邊補至同 bit 數，101=>000101，再兩邊數值加上 extend bits， 

101001=>0101001，000101=>0000101。式子變成:0101001-0000101(unsigned) 

Step1. -0000101 轉成 2’s comp ; -0000101=>1111011 

Step2. 0101001+1111011=10100100(最前面 1 是 overflow 捨去，計算結果應

為 7 bits) 

Ans: 0100100 
  



 
4. 
(a) 

2’s complement of B = ~𝐵 + 1 
−(0110)2 = (0110)2 + (1)2 = (1001)2 + (1)2 = (1010)2’𝑠 𝑐𝑜𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡 

 (0101)2’𝑠 𝑐𝑜𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡 − (0110)2’𝑠 𝑐𝑜𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡 = (0101)2 + (1010)2 =

(1111)2 
No overflow 

(5)10 − (6)10 = (−1)10 
(b) 
 Sign extension: (1100)2’𝑠 𝑐𝑜𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡 → (11100)2’𝑠 𝑐𝑜𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡 

 −(11100)2 = (11100)2 + (1)2 = (00100)2 
 (10110)2 − (11100)2 = (10110)2 + (00100)2 = (11010)2’𝑠 𝑐𝑜𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡 

 No overflow 
 (−10)10 − (−4)10 = (−6)10 
(c) 
 −(1111110)2 = (1111110)2 + (1)2 = (0000010)2’𝑠 𝑐𝑜𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡 

 (1011110)2 − (1111110)2 = (1011110)2 + (0000010)2 = (1100000)2 
 No overflow 
 (−34)10 − (−2)10 = (−32)10 
(d) 
 Sign extension: (101)2 → (111101)2’𝑠 𝑐𝑜𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡 

 −(111101)2 = (111101)2 + (1)2 = (000010)2 + (1)2 = (000011)2’𝑠 𝑐 

No overflow 
 (101001)2 − (111101)2 = (101001)2 + (000011)2 = (101100)2’𝑠 𝑐 
 (−23)10 − (−3)10 = (−20)10 
  



 
5. 
(a) 
 0_101 − 0_110   (5 − 6) 
 0110 轉 2’s complement → 1010 

 0101 + 1010 = 1111 → −1 
 → No overflow 
 
(b) 
 1_0110 − 1_100  [−6 − (−4)] 
 6 (0110)轉 2’s complement → 1010 

 1010 + 0100 = 1110 → −2 
 → No overflow 
 
(c) 
 1_011110 − 1_111110  [−30 − (−62)] 
 30 (011110)轉 2’s complement → 100010 

 1100010 + 0111110 = 1_0100000 → 32 
 → No overflow 
 
(d) 
 1_01001 − 1_01  [−9 − (−1)] 
 9 (01001)轉 2’s complement → 10111 

 10111 + 00001 = 11000 → −8 
 → No overflow 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 
6. 

 





 
 
3-bit Adder/subtractor 

 
 
 
 
  



 
Selective 2’s complementer 

 
  



 
7. 
先畫出真值表 
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0 0 0 0 0 0 0 0 
0 0 0 1 0 0 0 1 
0 0 1 0 0 0 1 0 
0 0 1 1 0 0 1 1 
0 1 0 0 0 1 0 0 
0 1 0 1 0 1 0 1 
0 1 1 0 0 1 1 0 
0 1 1 1 0 1 1 1 
1 0 0 0 x x x x 
1 0 0 1 0 1 1 1 
1 0 1 0 0 1 1 0 
1 0 1 1 0 1 0 1 
1 1 0 0 0 1 0 0 
1 1 0 1 0 0 1 1 
1 1 1 0 0 0 1 0 
1 1 1 1 0 0 0 1 

 
由真值表畫出 K-amp，並求出 logic function。 

 
Z3 = 0 
 
Z2 = (z3’z2 +z3z2’ + z2z1’z0’)  or (z3’z2 +z3z2’ + z3z1’z0’) 

z1z0\z3z2 00 01 11 10 

00  1 1 x 

01  1  1 

11  1  1 

10  1  1 

 
Z1 = z1z0’ +z3’z1 +z3z1’z0 

z1z0\z3z2 00 01 11 10 

00    x 

01   1 1 

11 1 1   

10 1 1 1 1 

 
Z0 = z0 

z1z0\z3z2 00 01 11 10 

00     

01 1 1 1 1 

11 1 1 1 1 

10     



畫出 logic diagram 
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8. 

 
 
其中 3-bit adder 

 
 
 
首先  先將 A 和 B 取絕對值，變成 unsigned numbers  a0a1a2 及 b0b1b2， 

利用加法做乘法運算後得到 c，最後再利用 A2xorB2 判斷為正負值。  

  



 
9. 
比較大小取 4bits unsigned A>B 的結果: 

先看 1 bit 比較大小，𝐴0 > 𝐵0則𝐴0&(𝐵0)′ = 1   

然後可知: 

Equation:𝐴3(𝐵3)′ + 𝑥3𝐴2(𝐵2)′ + 𝑥3𝑥2𝐴1(𝐵1)′ + 𝑥3𝑥2𝑥1𝐴0(𝐵0)′  
Logic diagram: 
Solution 取 A>B 的位置。  

 
 
 
 
 


