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(hat's hexadecimal, and whats it

got to do with computers?

1. What ig 10! in decimal?

I ¢
g 4 2

+ = (1x8)+(1x4) +(0x2)+(1x1)=

L0101 L 0.

H416+442-36

o 11010110
|_« =(1 x31) +(0xl6) + (0x8) + (1x4) «(1x2) (01 )

64 32 16 84 2 |

E: Soct 15 (hm 05) lef4 o ight
T They add o 66

1 00 1 1
4 2

o
37 76 %

Example . My nome is

ASCII Alphabet i

A 1000001 N 1001110 DpHmhl_lm.
¢ | 1000011 | # | 1010000 | A°* 100000 121001100
A REEEE Y65 L 76
E| looio |5 21010010 L: 1001100
! | 101001 | v L 8L _ro%o_
E:10

J 1001010 | W ..—OO_O_O .
k| ooiom | X 1:1090%% 569
M 1001101 ¥4 1011010 m.- —08_0—

weq

Hexadecimal ig a bace sixteen aystem, (using sixteen digite), the
conventional O-9 digite a well a¢ the lettere A-F, which corregpond to
the decimal values [0-15.

You might have realized that a byte (& bite) is not very eagy to read and
interpret. That’s why we have hexadecimal. While computers rely on binary,
we offen repregent binary numberg ag hexadecimal numbers to make it
eagier for ug a¢ computer ecientiete to read. Two hexadecimal digite,
(rather than eight binary digite), can represent a byte. Hexadecimal can
represent larger numbers in many fewer digits than binary, making it
eagier to read and compregeing information (hooray for concigion!).

So why do we not just uge decimal ingtead to represent larger

numbers? Decimal i a bage ten eyetern, which doeg not mateh up nicely
with a bage o eystem (i.e. four binary digite could be one OR two decimal
digite). Since sixteen ic a power of two, it always matches up nicely with
binary— one hexadecimal digit ie added every time the number of binary
digite increageg by four. Thie eagy compreggion of binary makes
hexadecimal a good number eyetem for computer scienticte fo uge.

01 H360 78
A CDEF@]

How do \ou conyert between )
6.392 and hexadecimal ? mXQSﬁ_NW —_Ugh._'_ﬁ@m

What ig decimal 87 in hexadecimal?

S 1

_s_[

We can apply the came techniques we learned from converting between
binary and decimal to converting between hexadecimal and decimal.
Keep in mind the convercione of the digite:

+# The gtandard O-9 digite are the same.

AA=10,B=1,C=12,0=13,E=14,F=15
Hexadecimal, being a bage sixteen system hag a “I's place,” a ‘16’
place,” a “256’¢ place,” and <o forth. Notice again the pattern... each
neuw place ie a subsequent power of sixteen.

What ig E5 in decimal? What i
5 < (5x1)+(Mxl6) -

e I
—___oo_

=[234644324 4412229

(11100101
Using the ASCIl key and practice on page 4,

12864 32 16 84 2 |

Let’e look at some hexadecimal examples:

A C _ 10xle) =172 write your name in hexadecimal!
16 \ _ ) Same example . My nome is ARTELLE.
[ “1% place™ . . .
“16's place” A H\ R.52 1. IJ
3 L dec. 65 L3 dec. 2 b dee. 73
| 3 3l )+ (8416) + (1-256) = 387 _ e
— 256 16, | A s |EL HY L:4C
6" =16'  =16° < H 13 dee. 69 b dee. 76
Wexadecma\ con be Aricky! 193 can als0 be a decmal w m
number, 50 be careful about specifications n future — i Y L:4C E:4HS
practice problems! s w ° 1 dee. 76 L dee. 69
Speaking of  practice.. W ? ’ @




