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Different types of codes
e fixed length code. Each codeword uses the same number of bits.

e variable length code. Codewords can use differing numbers of bits.

Example
character | frequency | fixed length code | variable length code
a 45 I
b 13 !
b}
C 12 2
d .16
2
e .o 2
S

QO30 12y 1e(2)s,09(2) - 05 & |

11.00 % 8,50 In L] 1l >
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character | frequency | fixed length code | variable length code

a .45 000 0 “

b 13 001 101

c 12 010 100 \_(301_0_,0 ho|
d .16 011 111 _F (|
e .09 100 1101 Q C e

f .05 101 1100

Evaluation of code: Expected number of bits per codeword.
Fixed length code: 3
Variable length code:

A5(1) 4 .13(3) + .12(3) 4 .16(3) + .09(4) + .05(4) = 2.24

Prefix free codes:  No codeword is a prefix of any other codeword.

11.00x850Im | u >
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e Let a and b be two characters that are sibling leaves of maximum depth
in T. (wlog, fla] < f[b] and f[z] < f[y].)

e flx] < fla] and fly] < f[b], since flx] and fly] are the two lowest leaf
frequencies.

e Exchange the positions in T of ¢ and z to produce a tree T".

e Exchange the positions in 7" of b and y to produce a tree T".

Now look at the difference between B(T) and B(T")
B(T)-B(T') = r}%f{f’)d‘r{f'l - }%‘f(f']!’f'.”(f’}

f_[.r]d-,r(.r) + f[ﬂ]rj.r(ﬂ} - f[l']!f-;u_{-l’) - f[n]dw
flzldr(z) + flaldr(a) — f[;]n"r*(u} - f[u]r."-;‘-(_.;'}

= (fla] = flz])(dp(a) — dp(zx)) -
>0,
Reasons for last inequality: "
11.00 % 8,50 In < (1l 3
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