CS 140101 資訊系統應用
Homework 1

1. The De Morgan’s laws is known as 
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, prove this by using truth table. 20%
Sol:
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According Table 1 and Table 2 : 
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According Table 1 and Table 2 : 
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2. Complete the following base convert: (You must write down your calculate process) 7% each
a. (101011.1101)2 = ( ? )10
b. (106)10 = ( ? )16
c. (0.1)10 = ( ? )2
d. (A.1C)16 = ( ? )10
Sol:

a. (101011.1101)2=25+23+21+20+2-1+2-2+2-4 = (43.8125)10
b. (106)10 = (1101010)2 = (6A)16
c. (0.1)​10 = (
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0.1*2=0.2

0.2*2=0.4

0.4*2=0.8

0.8*2=1.6

0.6*2=1.2

0.2*2=0.4 (repeated)

so (0.1)2=0.0001100110011=(
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d. (A.1C)16 = 10*160 + 1*16-1 + 12*16-2 = (10.109375)10
3. Using Two’s complement to complete the following arithmetic expression, suppose we only have 8 bit computer (You must write down your calculate process) 7% each
a. 13 - 28

b. -13 + 28

c. 124 + 5
d. -124 – 5
Sol:

a. 13 的2補數 : 00001101

   -28 的2補數 :  11100100 

00001101 + 11100100 = 11110001
11110001的msb (most significant bit) is 1 means negative number

所以再取2補數一次 = (00001111)2 = (15)10​
ans:-15

b. -13 的2補數 : 11110011

   28 的2補數 : 00011100

11110011 + 00011100 = 100001111 (discard overflow bit)
00001111的msb (most significant bit) is 0 means positive number

(00001111)2 = (15)10​
ans:15

c. 124 的2補數 : 01111100

   5   的2補數 : 00000101 

01111100 + 00000101 = 10000001

10000001的msb (most significant bit) is 1 means negative number

所以再取2補數一次 = (01111111)2 = (127)10​
因為結果超出8bit電腦所能表示的範圍,所以會產生出-127的錯誤答案

d. -124 的2補數 : 10000100

   -5   的2補數 : 111111011
10000100 + 111111011 = 101111111
01111111的msb (most significant bit) is 0 means positive number

(01111111)2 = (127)10​
因為結果超出8bit電腦所能表示的範圍,所以會產生出127的錯誤答案

4. 儲存容量。 24%
a. 120GB等於幾 KB?
b. 有一硬碟號，販賣的商家宣稱容量達 268GB，但是從作業系統中發現它只有256GB。請解釋。

Sol:

a. 1GB = 210MB

1MB = 210KB

1GB = 220KB

120GB = 120*220KB

b. 因為換算的單位不同所致,210 = 1024 而一般店家為了方便,會使用1000為單位,因此,店家所用的單位是1GB=1000MB, 1MB=1000KB 來算.
所以:

實際容量 : 256*220KB

會被當作 : 256*220/1000*1000 = 268.435456 GB
5. 針對目前市面上銷售中的CPU , 介紹其品牌 , 特色 , 均價(至少介紹三款 , 每款不超過250字)
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