Place Value & Radices

Base x
The base x number of 162.25:

x is the "radix”

To find the value of a number,
we do the sum of
digit*radixresition for each digit.
We also call the radix a base

Digit

Position

Value

We typically use base 10, but we may use binary (base 2)
These work in the same way, 13 in this base is 1101.

So how would that work with base (-2)?
Simply put, we use the same digits as in base 2,

but we use subtraction to form some numbers, . ,
13 is shown below And decimals:

---ﬂ- 0.5 is just 27, and (27)7 = 2, so we

Radixposiion 16 -8 4 - just flip it at the decimal point!

Surd bases
Take base /2, how would you expect that to work?
Well, given that (Vx)% = x?, we can just use the
regular base 2, but with a 0 between each digit,
unless we want to display a multiple of V2 itself.

i?
i, or the imaginary unit is defined as V/(-1). This means that when we apply
powers to it, we get alternations of (-I),(-R),(+I), & (+R). {where R denotes a

real number, and I denotes an imaginary one.}
This results in the representation of13-13.5i in base 2i to be as below.

-----

Radlxposmon -8i

Base 1
Easily the simplest base, and one we've all probably used without thinking.

Since 1*is always just 1, for any value of x, all digits (represented by "|")
represent +1. We often call this a "tally mark". 13 in this base is |||||||||]]]-
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