Base-4 Addition for Young People
Darren S. Tapp

Numbers never stop. No matter how big a number you have, there always
is a number that is just one more. To express numbers we will use symbols.
We could make symbols look like anything, but it’s not possible to keep track
of a symbol for every number. So we’ll create just a few symbols to start
counting. I'll pick &, O, 0, #. You can make others.

Next we’ll need to put the symbols in order. Here’s the order I choose.

& & @ [ )
first | second | third | fourth
0 1 2 3

With these four symbols we can count to three. It will be important to have
a number that means no objects or zero. Now, how could we write a new
number without making up a new symbol? One way is to use a <, a one, to
represent one cycle through of all the symbols. We could write this (&, one
cycle and no more. Since there are only four symbols that we cycle through
this means four. Now to show one more we could write $< to mean four
and one more or five. Then {Q for four and two more or six. This continues
&> for seven, then O for two four’s or eight.

If we continue with this pattern then we can count as follows:

& & @ )
Ok OO QU b
Ok QOO Q00 Ob
A A0 AT AA

O Chd OO Hdhh
QOd OO0 OOV OOM

Once we cycle through the second place, or digit, we can then add another
place or digit to remember that we cycled through four, four times. Thus
the number (e stands for four four’s or 4 +4 + 4 + 4 or 16. We repeat
the pattern so that the next number is &<, then S, Oddh, SO, The
number $Ode is 16 +4 = 20. SOM is 16 + 4 + 3 which is 23.

Once we understand the numbers we can add(+) them. To add numbers,
put them together and count how many you have. For example: $+ O = Q,
V+O =0, 8+ =308 O+ 0=300.




For small numbers, we can make a table that explains addition. This is called
an addition table.

Lt & O] O A[0K][O0]
O1 O] M[OR[O0
T ATOR[ 0000

A OB [ OO0V OM
Odh | OO [ QU OM | Ve
O || O | OO | OV O | O | OO
QGO OC [0V OM | Ve | OO | OO0

If we line our numbers up vertically, we can add by adding one digit at a
time. If we end up with anything over # we can carry a <) and add one to
the next digit. Here are some examples:

¥ < B0+
t JRCIRedE JIE J

& & & &0
Oh 0 VIS OoM Vv
+O$ +0Q +0d +OOM +O0M
Y s SO0 Va0 o
&S a O a O O &880
+OHOO VY V) +400 +OMOQ Mviviviy

Y X OV OO0Q VIVINV) HOHOH



Here are some for you to try.

Y
+O0

Odd
+000Q

OQVdd
+0O000

O
+$Q0

OO0
+00O

QOO0
+AO S

o Cad Ohbd
+40 +O0M +0&O

L V29 GV Md QO
FOOHM +0&0h + QOO
Qe VI Y (YL Y
+O0 M +OROM +OO0M




