
Logic Design HW1 Solution 
1. 

Decimal  Binary  Octal Hexadecimal 

316.1 ~100111100.0001 ~474.0631 ~13C.1999 

171.25 10101011.11 253.2 AB.4 

23.671875 10111.101011 27.53 17.AC 

60678 1110110100000110 166406 ED06 

a. 

整數: 

(316)10 = 256 + 32 + 16 + 8 + 4 = 28 + 25 + 24 + 23 + 22  

=  (100111100)2 =  (474)8 =  (13𝐶)16 

(0.1)10 ≅ (0.0001)2  

小數: 

例:在 Binary只取小數第一位，將 Decimal(十進位)小數值*2取整數位然後留下

小數位再做下一位的相乘，即為 Binary小數第一位數值。 

(0.1)10 ∗ 2 = 0.2 則 0為 Binary的小數第一位 

題目要求取小數四位 

Sol: 

Binary 

(0.1)10 = (0.1)10 ∗ 2 = (0.2)10 ············第一位取 0 

(0.2)10 = (0.2)10 ∗ 2 = (0.4)10 ············第二位取 0 

(0.4)10 = (0.4)10 ∗ 2 = (0.8)10 ············第三位取 0 

(0.8)10 = (0.8)10 ∗ 2 = (1.6)10 ············第四位取 1 

(0.1)10 = (0.0001)2 

Octal: 

(0.1)10 = (0.1)10 ∗ 8 = (0.8)10 ············第一位取 0 

(0.8)10 = (0.8)10 ∗ 8 = (6.4)10 ············第二位取 6 

 (6.4)10 − (6)10 = (0.4)10 ····················給下一位計算 

(0.4)10 = (0.4)10 ∗ 8 = (3.2)10 ············第三位取 3 

(3.2)10 − (3)10 = (0.2)10 ····················給下一位計算 

(0.2)10 = (0.2)10 ∗ 8 = (1.6)10 ············第四位取 1 

(0.1)10 = (0.0631)8 

Hex: 

(0.1)10 = (0.1)10 ∗ 16 = (1.6)10 ············第一位取 1 

(1.6)10 − (1)10 = (0.6)10 ····················給下一位計算 

(0.6)10 = (0.6)10 ∗ 16 = (9.6)10 ············第二位取 9 

 (9.6)10 − (9)10 = (0.6)10 ····················給下一位計算 



(0.6)10 = (0.6)10 ∗ 16 = (9.6)10 ············第三位取 9 

(9.6)10 − (9)10 = (0.6)10 ····················給下一位計算 

(0.6)10 = (0.6)10 ∗ 16 = (9.6)10 ············第四位取 1 

(0.1)10 = (0.1999)16 

 

b. 

整數: 

(10101011)2 = 27 + 25 + 23 + 21 + 20 =  (171)10 

(10_101_011)2 = (253)8 =  (𝐴𝐵)16 

(0.11)2 =  (0.25)10 = (0.2)8 = (0.4)16 

小數: 

Sol: 

Decimal 

(0.01)2 = (0 ∗
1

2
+ 1 ∗

1

4
)10 = (0.25)10 

 

Octal: 

(0.25)10 = (0.25)10 ∗ 8 = (2.0)10 ············第一位取 2 

(0.01)2 = (0.2)8 

 

Hex: 

(0.25)10 = (0.25)10 ∗ 16 = (4.0)10 ············第一位取 4 

(0.01)2 = (0.4)16 

 

c. 

整數: 

(27.53)8 = (2 ∗ 81 + 7 ∗ 80 + 5 ∗ 8−1 + 3 ∗ 8−2)10 = (23.671875)10 

(27)2 = (10111)2 = (17)16 

(0.53)8 = (0.101011)2 = (0. 𝐴𝐶)16 

小數: 

Decimal: 

(0.53)8 = (5 ∗
1

8
+ 3 ∗

1

64
)10 = (0.671875)10 

Binary: 

此部分可以將數值直接轉化為 2進位 

例: (4)8 = (100)2 

在整數與小數上式轉換是可以互通的。 

(0.53)8 = (0.101011)2 



(5)8 = (101)2 

(0.53)8 = (0.101011)2 

(3)8 = (011)2 

Hex: 

則是將 Binary的數值再轉換成 Hex數值 

取四個數值轉換為一個 Hex數值 

(0.10101100)2 = (0. AC)16 

(1010)2 = (A)16 

(0.10101100)2 = (0. AC)16 

(1100)2 = (C)16 

d. 

(𝐸𝐷06)16 = (14 ∗ 163 + 13 ∗ 162 + 6 ∗ 160)10 = (60678)10 

(𝐸𝐷06)16 = (1110_1101_0000_0110)2 = (1_110_110_100_000_110)2

= (166406)8 

2. 

9BF2 = (1001101111110010)2=(1_001_101_111_110_010)2 = (115762)8 

  



3. 

decode: T encode: Atemp2:0 encode: Btemp6:0 

68 000 0000000 

70 001 0000001 

72 010 0000011 

74 011 0000111 

76 100 0001111 

78 101 0011111 

80 110 0111111 

82 111 1111111 

Atemp2:0: 

(T-68)/2=∑ 2𝑖𝑇𝑒𝑚𝑝𝐴𝑖
2

𝑖=0
  得出 Atemp2:0即為答案。 

說明: 

由於 T是以 68為基準且 2個單位為一個 bit，故先將(T-68)/2，可先得到一

個十進位值，再將此十進位值轉成二進位值即為 Atemp2:0 。 

 

 

Btemp6:0: 

(T-68)/2=∑ 𝑇𝑒𝑚𝑝𝐵𝑖
6
𝑖=0     得出 Btemp6:0即為答案。 

說明: 

 T值與 68相差幾個 2，在 Btemp即有幾個 bits的 1。 

例如 T=76，(76-68)/2=4，則會有 4個 1，在前面補 0使成為 0001111，即為答

案。  



4. 

 ASCII ASCII + Even parity 

T 101_0100 1101_0100 

s 111_0011 1111_0011 

i 110_1001 0110_1001 

n 110_1110 1110_1110 

g 110_0111 1110_0111 

- 010_1101 0010_1101 

H 100_1000 0100_1000 

u 111_0101 1111_0101 

a 110_0001 1110_0001 

 

根據講義 01_Digital_Abstraction第 34頁的 ASCII code，能夠查詢 Chr來獲得 16

進制，像是 T的 ASCII code 16進制為 54，轉換為二進制為 101_1000。因題目為

even parity加上同位元後必須是偶數個 1，所以範例 101_1000加上同位元就變

成 1101_1000。此次題目為 Tsing-Hua共 9個字元，因此答案要有 9組結果。 

 

  



 

5. 

Decimal Binary Gray code 

0 0000 0000 

1 0001 0001 

2 0010 0011 

3 0011 0010 

4 0100 0110 

5 0101 1110 

6 0110 1010 

7 0111 1011 

8 1000 1001 

9 1001 1000 

 

a. Binary: 𝑏3𝑏2𝑏1𝑏0 ⇒ Gray code: 𝑔3𝑔2𝑔1𝑔0 

b. 0-4: 𝑔3=0 ;  

5-9: 𝑔3=1 

c. 𝑔𝑖 = 𝑏𝑖+1⨁𝑏𝑖 ,   ⨁: xor  

Ex: 𝑏3𝑏2𝑏1𝑏0 = 0011,  

               𝑔3 = 0, 𝑔2 = 𝑏3⨁𝑏2 = 0, 𝑔1 = 𝑏2⨁𝑏1 = 1, 𝑔0 = 𝑏1⨁𝑏0 = 0 

d. 上下鏡像貼上 

Binary Step1 Step2 Step3 

0000 0 0000 0000 

0001 0 0001 0001 

0010 0 0011 0011 

0011 0 0010 0010 

0100 0 0110 0110 

0101 1 1 1110 

0110 1 1 1010 

0111 1 1 1011 

1000 1 1 1001 

1001 1 1 1000 

 

 


