Homework # 3

Due September 23,2009

While I’m away this week, research (online, google or some other search), as much as you can about different number systems. By different number systems, I mean other bases, like base 8, base 16 and base 2. We will talk about this when I get back but see how much you can teach yourself in the meantime. 

Specifically, see if you can figure out 

a) What do the “places” mean in numbers that you currently use (base 10), e.g. the “one’s” place, the “ten’s” place, the “hundred’s” place.  How do these places relate to the base being 10? 

The places relate to the base raised to a power. So in base 10 the base raised to zero power is the ones place. The base raised to the first power is the ‘10’s place. The base raised to the 2nd power is the ‘100’s’ place.

It looks like this:

	10 4   
	103   
	102   
	101   
	100

	10,000
	1,000
	100
	10
	1


What’s interesting is the ‘power’ equals the amount of zeros in a place.
b) What if you had another base?  (8 is easy because it is close to 10 but not over) What would the places be? What would the highest number be in any one of those places? 
The highest number would be one less than the ‘base’.

So in base eight it would be: 

	
	83   
	82   
	81   
	80

	
	1,000
	100
	10
	1

	Highest number would be:
	4,095
	511
	63
	7


c) Can you convert between base 8 and base 10 and back? 
To convert from base 8 to base 10, you want to identify the value of the placeholders and then multiply by them. For example: 6478 would be: (6 x 82 ) + (4 x 81  ) + 7 x 80). This is
 (6 x 64) + 32 + 7  which equals 423

I wrote a program to convert from base 10 to base 8, or any base less than 10. Here it is:

print "This is a program that converts a base 10 number to any base less than base 10, up to 4 places."

x = input ("Enter the number in base 10: ")

y = input ("Enter the base you wish to convert to: ")

a = y*y*y*y

b = y*y*y

c = y*y

d = y

e = 1

fourthed = x/a

cubed = x%a/b

squared = (x%a)%b/c

base = (((x%a)%b)%c)/d

ones = ((((x%a)%b)%c)%d)

print "Here it is in base " + str(y) + ": " + str(fourthed) + str(cubed) + str(squared) + str(base) + str(ones)

d) Try base 2: what are the places and can you convert back and forth between base 2 and base 10?  Yes. The same as above, except defining the places in powers of two, instead of 8.

e) Finally, what about base 16 (hexadecimal)?  Can’t use my program for this one. 

To convert to base 16 one has to deal with very large numbers and therefor needs to add the following digits to the sequence: for 10 substitute A, for 11 substitute B, for 12 substitute C, for 13 substitute D, for 14 substitute E, and for 15 substitute F.










