LAB # 1 Topics

Review of Decimal: 

We have 10 digits[0..9] and the digit’s position in a number determines its overall value.  For example, the number 3714 means 

3*1000 + 7*100 + 1*10 +4*1

 or we can also write it as 

3*10^3 + 7*10^2 + 1*10^1 + 4*10^0 (where 10 ^0=1). 

Binary to Decimal:

The binary number system means that we have two digits[0,1] and that the digit’s position also determines its value, but as a power of 2 instead of as a power of 10. 

The number 1101 in binary is 


1*2^3 + 1*2^2 + 0*2^1 +1*2^0 

or 

8 + 4 + 0 + 1 =13. 

The number  001010 in binary is  

We can convert any binary number into decimal by adding the values of each of its digits just as we did in the example. 

Dec to Binary:

Two methods to show this: 

First, subtraction of the highest powers of two, keeping track of which you could and couldn’t subtract.  For example 94:


94 is larger than 64 and is less than 128,

1     *2^6

so we do 94-64=30.           (1)    

You can’t subtract the next power, 32 

0     *2^5

So  the 32’s position is a 0 (0)

30 is greater than the next power 16


1     *2^4

So we do 30-16= 14
       (1)

14 is greater than the next power 8


1      *2^3

so we do 14-8=6                (1)

6 is greater than the next power 4      


1      *2^2

so we do 6-4=2                  (1)

2 is the next power and is = 2
          


1      *2^1

so 2-2=0                             (1)

we don’t use the next power so its 


0      *2^0

         


       (0)


so  we get  64+0 + 16 + 8 + 4 +2 +0= 94

The other method Requires Division by 2. 

It require that you keep track of the remainders from the division, in reverse order from how you calculated them.  This is confusing at first, so start with easy example, Like 10.  

10/2 = 5  Remainder 0

5/2   = 2  Remainder 1

2/2   = 1  Remainder 0

1/2   = 0  Remainder 1

so the answer is read from the bottom to the top.. 1010   

Lets try 38

38/2 = 19 Remainder 0

19/2 =  9  Remainder 1

9/2   =  4  Remainder 1

4/2   =  2  Remainder  0

2/2   =  1  Remainder  0

1/2   =  0  Remainder 1

Read from the bottom up is 100110 

LOGS

Now that they are familiar with the powers of two, it makes sense to talk about log base2.  This is just the inverse of the power of 2.

Log2 of Y = A,     Log base 2 of Y is equal to A; 

If 2^5=32 then what power of 2 do we need to get 32, well the answer is 5… So Log2 of 32=5.  

So what is Log2 of 64?     6

So what is X if  Log2 of  X =8?   256

Logs can also be done in different bases. 

The most popular being 4, 8, or 16. 

There is a Formula that may help you remember the rules of Logs no matter what the base. 

LogX of Y = A  where  X^A=Y. 

So what is Log4 of 16?  2  and ect, ect.. 

COP3502 Lab#2 

Examples to do in Class or send home: 

Binary to decimal Equivalent 

01001 9


00111100
60


11101110
238

Decimal to Binary Equivalent

255 11111111

61 00111101

119 01110111

Logs


Log2 of 4 = X  
  x=2

Log2 of  8= X        
  x=3

Log3 of 81=X   
 x=4

LogY of 64=3   
 y=4

