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Huffman codes - the idea :

we would like to transmit
info using as few bits
as possible .

What does

ASCII
do ?

8- bit rep .
of letters

↳ 256 characters

x letters ⇒ 8x bits

How can we do better ?
↳Well

,
what if we don't

use all the characters ?
fewer than 8 bits

↳ shorter

use fewer bits for
more common letters



Problem
-
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If not fixed length ,
herd to

tell when a character
is finished

.
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Decode :

I:::÷:
Bits : 13

ASCII : 6×8



Hof Should we do this ?

Use frequency Counts
to make a goodprefx - free code C or tree ) :

lower frequency
= more bits

↳ lower in tree

higher frequency
= fewer bits

↳ higher in
tree



Goat: Minimize Cost

↳ here
, minimize total

length of encoded

message :
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To do this
, we'll need to

use the array f :

If we ignore punctuation
a spaces Gust to keepit simple ) ,

we get :

Which letters should
be deeper C or shallower ) ?

( ie : How to be greedy? )



Huffmanisalg:

Take the two least frequentcharacters
.

Merge them in to one letter
,

which becomes a new
" leaf

"

:

O O

⇒
③' ⑥



Example dont ) :

EEN A*$8
.

*MEdi is a6%40
,

④ A ⑥⑤⑤
② ② ⑤ ⑦



In the end
, get a tree

with letters at the leaves :



How many
bits ?

Total is Effi ] . depth Cc )

= 646 bats here

How would ASCH do on these
170 tellers

↳

170×84



The : Huffman codes are optimal :

they use the forest # of bits
possible .

to : (go take 3100

)Sidener . This is known as
a greedy algorithm .



Implementation : use

priore
heap !

A 3 arrays L
,

R
,

P :

(
go

take algorithms)



Next Hw :

decodes
Givenan input which

describes a tree & a

message
:

D Create the tree

2) Use it to decode
the message .

One thing I skipped :

do need to store
the free .

Overview of assignment . . .


