
CO 2021-Fall HW3 Solution 

3.8 

 185𝑡𝑒𝑛 = 10111001𝑏𝑖𝑛 = −57𝑡𝑒𝑛 

 122𝑡𝑒𝑛 = 01111010𝑏𝑖𝑛 

 −57 − 122 = −179, overflow, out of SM8 range. 

 

3.9 

 151𝑡𝑒𝑛 = 10010111𝑏𝑖𝑛 = −105𝑡𝑒𝑛 

 214𝑡𝑒𝑛 = 11010110𝑏𝑖𝑛 = −42𝑡𝑒𝑛 

 −105 − 42 = −147, saturate ⇒ −128 

 

3.10  

 151𝑡𝑒𝑛 = 10010111𝑏𝑖𝑛 = −105𝑡𝑒𝑛 

 214𝑡𝑒𝑛 = 11010110𝑏𝑖𝑛 = −42𝑡𝑒𝑛 

 −105 − 42 = −63 

 

3.11 

 151 + 214 = 365, saturate ⇒ 255 

 

3.17 

 0x33 = 00110011𝑏𝑖𝑛  

 0x33 ∗ 0x55 = (0x55 ≪ 5) + (0x55 ≪ 4) + (0x55 ≪ 1) + (0x55 ≪ 0) = 0x10EF = 4335𝑡𝑒𝑛 

3.19 

 74 and 21 are octal. 

 74/21 = 3 … 11 

  

  



3.22 

 0x0C000000 = 0 00011000 00000000000000000000000𝑏𝑖𝑛 

 sign = 0 = postive 

 exp = 24𝑡𝑒𝑛(𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑) ⇒ 24 − 127 = −103𝑡𝑒𝑛(𝑑𝑒𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑) 

 mantissa = 0 

 number = 1.0 ∗ 2−103 

 

3.23 

 63.25𝑡𝑒𝑛 = 111111.01𝑏𝑖𝑛 = 1.1111101𝑏𝑖𝑛 ∗ 25 

 sign = postive = 0 

 exp = 5𝑡𝑒𝑛(𝑑𝑒𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑) ⇒ 5 + 127 = 132𝑡𝑒𝑛(𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑) = 10000100𝑏𝑖𝑛 

 mantissa = 1111101𝑏𝑖𝑛 

 FP32 = 0 10000100 11111010000000000000000𝑏𝑖𝑛 = 0𝑥427𝐷0000 

 

3.24 

 63.25𝑡𝑒𝑛 = 111111.01𝑏𝑖𝑛 = 1.1111101𝑏𝑖𝑛 ∗ 25 

 sign = postive = 0 

 exp = 5𝑡𝑒𝑛(𝑑𝑒𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑) ⇒ 5 + 1023 = 1028𝑡𝑒𝑛(𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑) = 10000000100𝑏𝑖𝑛 

 mantissa = 1111101𝑏𝑖𝑛 

 FP64 = 0 10000000100 1111101000000000000000000000000000000000000000000000 

= 0𝑥404𝐹𝐴00000000000 

 

3.30 

 −8.0546875𝑡𝑒𝑛 = −1.0000000111𝑏𝑖𝑛 ∗ 23 

 −1.79931640625ten ∗ 10−1 = −1.0111000010𝑏𝑖𝑛 ∗ 2−3 

 sign = −1 ∗ −1 = postive 

 exp = −3𝑡𝑒𝑛 + 3𝑡𝑒𝑛 = 0 ⇒ 0 + 15𝑡𝑒𝑛 = 15ten(normalized) = 01111𝑏𝑖𝑛 

 mantissa: 

 



 1.0111001100𝑏𝑖𝑛 ⇒ mantissa = 01111001100𝑏𝑖𝑛 

 FP16 = 0 01111 0111001100𝑏𝑖𝑛 = 1.4492931365966796875𝑡𝑒𝑛 

 

3.32 

 A = 3.984375𝑡𝑒𝑛 ∗ 10−1 = 1.1001100000𝑏𝑖𝑛 ∗ 2−2 

 B = 3.4375ten ∗ 10−1 = 1.0110000000𝑏𝑖𝑛 ∗ 2−2 

 C = 1.771𝑡𝑒𝑛 ∗ 103 = 1.1011101011𝑏𝑖𝑛 ∗ 210 

  

 

3.33 

 A = 3.984375𝑡𝑒𝑛 ∗ 10−1 = 1.1001100000𝑏𝑖𝑛 ∗ 2−2 

 B = 3.4375ten ∗ 10−1 = 1.0110000000𝑏𝑖𝑛 ∗ 2−2 

 C = 1.771𝑡𝑒𝑛 ∗ 103 = 1.1011101011𝑏𝑖𝑛 ∗ 210 

  

  

 

3.34 

 No, 1772 ≠ 1771 

 

 


