
Java Programming
Hexadecimal Arithmetic

Who does hexadecimal arithmetic?  Sometimes programmers who work right 
on top of the hardware (operating systems, device drivers) do hex math, but 
that’s outside of the scope  of this class.  

Web designers do hex math when they’re playing with colors.  If you’ve been 
working with and CSS, you’ll recognize this:

background-color: #FFCC00;
color: #FFFFFF;

Colors in CSS, HTML, and other Web languages are specified by 3 bytes, one 
each for Red, Green, and Blue values (you’ll see them abbreviated as “RGB” 
values).  Each 2 digits are hex values for 1 byte.  “FF” is equal to 255 in 
decimal, with all bits turned on (holding 1s).

color: #FFFFFF;     #FFFFFF is white, with Red, Green, and Blue all on.
color: #000000;     #000000 is black, with Red, Green, and Blue all off.

Addition

If we have some kind of teal color, like this:

#339999

and we want to make it a little lighter, we could try adding 6 to each RGB 
channel.  In hex, 3+6 = 9 and 9+6 = F (15), so our new  number would look like 
this:

#399F9F

Try it yourself in CSS, and you’ll see that those colors aren’t that different.   To 
make them more noticeably different, we’d have to take #339999 and add more 
than 6 to each channel.  How about adding F (15)?  That requires us to carry:

1

3 3 9 9 9 9
+ 0 F 0 F 0 F

____________________________
8
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9 + F (15) = 24, which is 16 + 8.  So I have 1 “16” carrying over into the next 
place, and 8 left over in the ones place.  Continuing with the addition:

1 1 1

3 3 9 9 9 9
+ 0 F 0 F 0 F

____________________________
4 2 A 8 A 8

Hmmm.  Try this in a browser and you’ll see that the colors still aren’t that 
different, even adding 0F to each RGB channel.  We really need to add more 
than 0F.  How about 20 hex?  20 hex is: 2 sixteens and 0 ones, (which is equal 
to 32 decimal).

3 3 9 9 9 9
+ 2 0 2 0 2 0

____________________________
5 3 B 9 B 9

Practice it Yourself
Each question is worth 5 points.
Please show all of your work.

Add together the following hexadecimal numbers.  Your result should be in 
hexadecimal.

1) 57 + 9C =  ______

2) CF + 20 = ______

3) CC + 33 = _______

4) CC + 3A = ______

5) 333333 + CACACA = ____________________

6) CCFCA0 + 123456 = ____________________

Please write the following hexadecimal numbers as decimals.  For example, 
“20” in hex is equal to “32” in decimal.  Please show how you got your answer.

7) CC    _______________
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8) D0    _______________

9) 3F    _______________

Subtraction

Hexadecimal subtraction works the same way as decimal subtraction, but 
when you borrow, you are borrowing 16 from the place to the left.  For 
example:

36 – A =  ?

2 (22)

3 6
- A

_____________
2 C

We borrowed 1 from the 3, which was equal to 16 ones.  16 + 6 is 22 (written in 
parentheses because it is base 10).  22 – A (10) = C (12).

Practice it Yourself
Each question is worth 5 points.  Please show your work.

Please complete the following hexadecimal subtractions:

10)44 – B = __________

11)3F – 2 = __________

12)2A – F = __________

13)3F3F0C – 101010 = ___________________
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