
Base-16

Hexadecimal



Base-16 Hexadecimal

2

Hexadecimal/Base-16, is convenient for bit patterns

Digits 0, 1, 2, … , 9, 𝐴, 𝐵,… , 𝐹

High-order place values come before low-order
40016 is 4 x 162 - 1024
02016 is 2 x 161 - 32
00616 is 6 x 160 - 6

Incrementing a place value beyond 1 causes a carry
01 + 0F is 10

the next higher-order place value increases by one
the lower-order place value resets back to zero
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Formalization of Unsigned Hex Values
Suppose we define a Base-16 
number h, with w place values, (w 
stands for width) as a vector of 
hex digits:
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ℎ = ℎ𝑤−1, ℎ𝑤−2, … , ℎ0

𝐻𝑒𝑥2𝑈𝑛𝑠𝑖𝑔𝑛𝑒𝑑𝑤 ℎ = 

𝑖=0

𝑤−1

ℎ𝑖16
𝑖

We can determine the value of Ԧ𝑑
with the following summation:

A concrete example:

ℎ = 𝐴, 𝐹
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𝑤 = 2

thus
ℎ1 =𝐴

ℎ0 =𝐹

𝐻𝑒𝑥2𝑈𝑛𝑠𝑖𝑔𝑛𝑒𝑑2 𝐴, 𝐹

=

𝑖=0

1

ℎ𝑖16
𝑖

= 𝐹 × 160 + 𝐴 × 161

= ℎ0 × 160 + ℎ1 × 161

= 15 × 1 + 10 × 16

= 175
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