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>>> def count chars(text):

# return a dictionary of char: char-count-in-text pairs
dic = {}
for ¢ in text:
if ¢ in dic:
dic[c] += 1
else:

dic[c] =1
return dic

>>> count_ chars ("gwertyuiopoiuytrewgwertytrtrewer")

{'y': 3, 'u': 2, 'i': 2, 'p': 1, 'g': 2, 'r': 6, 'o': 2, 't': 5,
: 5, 'w': 4}

>>2>
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>>> del bulld Huffman code tree(char count):

10

il cha* count 1is a dlctlonary of char: char-count pairs

nodes = []

# create a binary tree node for each character

for x in char count:
nodes.append (BinaryNode ( [x, char count[x]]))

# sort the nodes by counts

nodes.sort (key=lambda n: n.data[l])

# build tree - repeatedly join 2 nodes w/smallest counts

while len(nodes) > 1:
# extract the two nodes with smallest counts
nodel = nodes.pop(0) #least freguent char
node2 = nodes.pop(0) # second-least frequent char
chars = nodel.data[0] + node2.data[0] # new node
count = nodel.data[l] + node2.data[l] # its count
# create a parent of the two extracted nodes
parent = BinaryNode ([chars, count],nodel,node?2)
# find the index where to insert the new node
counts = [n.datal[l] for n in nodes]
1 = bisect.bisect (counts, count)
nodes.insert (i, parent)

return nodes [0]
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139] 000 ['e', 6] 10001011
4] 00100000 [',', 24] 100011
4] 00100001 ['b', 12] 1001000
4] 00100010 ['H', 6] 10010010
2] 001000110 ['B', 6] 10010011
2] 001000111 ['T', 6] 10010100
18] 001001 [';', 3] 100101010
19] 001010 ['v', 3] 100101011
2] 001011000 ['N', 3] 100101100
1] 0010110010 ['W', 3] 100101101
1] 0010110011 ['x', 7] 10010111
5] 00101101 ['g', 26] 100110
5] 00101110 ['u', 26] 100111
5] 00101111 ['h', 103] 1010
73] 0011 ['t', 104] 1011
741 0100 [* ', 211] 110
82] 0101 [*£', 29] 111000
40] 01100 ['R', 7] 11100100
42] 01101 ['P', 1] 1110010100
85] 0111 ['-', 2] 1110010101
22] 100000 [*:', 4] 111001011
5] 10001010 ["\n', 60] 11101
['1', 60] 11110
['r', 68] 11111

Alfred, Lord Tennyson, The Charge of the Light Brigade :LDpLN
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>>> def build Huffman code table(tree, prefix = ""):
# builds a table of char: code pairs, given a code tree
# for demo only the code values are character sequences
table = {}
if tree.is_leaf(): # the node represents a character
table[tree.data[0]] = prefix

e Qe e
SLOCT .

if tree.left != None:
table.update (build Huffman code table(tree.left, prefix + '0'"))
if tree.right != None:

table.update (build Huffman code_ table(tree.right, prefix + '1'"))
return table

>>> build Huffman code_table(tree)

{*,": '100011', '-': '1110010101', '.': '11100110', ' ': '110', '!': '00101101', "'": '10000
o', ':': '11io01011', ';': '100101010', '2': '001000110', '\n': '11101', 'h': '1010', 'i': !
¢ri01', 'j': ‘'oo01000111', 'k': '111002121°', '1': '11110', 'm': '100001', 'n': '0011', 'o': 'O

111', 'a': '0101', 'b': '1001000', 'c': '10001011', 'd4d': '0100', 'e': '000', '£': '111000',
'g': '100110', 'x': '10010111', 'y': '001010', 'p': '0010110010', 'r': '11111', 's': '01100'
, 't': '1011', 'u': '100111', 'v': '100101011', 'w': '0O01001', 'H': '10010010', 'I': '001000
o¢', 'v': 'o00101110', 'N': '100101100', 'O': '0010110011', 'A': '00O100001', 'B': '10010011°',
'‘¢': 'i1000100', 'D': 'QOO101111', 'F': '0OO100010', 'P': '1110010100', 'R': '11100100', 'S': '
160001010', 'T': '10010100', 'Vv': '001011000', 'W': '100101101'}

>>>
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>>> def Huffman compress (text):
tree = build Huffman code tree(count chars (text))
table = build Huffman code table (tree)
compressed = "".join(table[c] for ¢ in text)
return [tree, compressed]

14
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>>> def decompress generator(file):
curr = file[O0]

for b in file[l]:

if == '

curr = curr.left
else: # b == "'1"

curr =

curr.right
1f curr.is leaf():

vield curr.data[0]
curr = file[0]

>>> def Huffman decompress(file):
return "".join(c for

c in decompress generator(file))

15
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>>> decompress (compress ("The Charge of the Light Brigade\nHalf a league, half a league, \nHal
f a league onward,\nAll in the valley of Death, \nRode the six hundred.\n'Forward, the Light

Brigade!\nCharge for the guns' he said:\nInto the valley of Death\nRode the six hundred.\n\n
'Forward, the Light Brigade!'\nWas there a man dismay'd?\nNot tho' the soldiers knew\nSome o
ne had blunder'd:\nTheirs not to make reply, \nTheirs not to reason why,\nTheirs but to do an
d die:\nInto the valley of Death\nRode the six hundred.\n\nCannon to right of them, \nCannon

to left of them,\nCannon in front of them\n Volley'd and thunder'd;\nStorm'd at with shot an
d shell,\nBoldly they rode and well,\nInto the jaws of Death,\nInto the mouth of Hell\nRode

the six hundred.\n\nFlash'd all their sabres bare,\nFlash'd as they turned in air\nSabring t
he gunners there,\nCharging an army while\nAll the world wonder'd:\nPlunged in the battery-s
moke\nRight thro' the line they broke;\nCossack and Russian\nReel'd from the sabre-stroke\nS
hatter'd and sunder'd.\nThen they rode back, but not\nNot the six hundred.\n\nCannon to righ
t of them, \nCannon to left of them, \nCannon behind them\nVolley'd and thunder'd;\nStorm'd at
with shot and shell,\nWhile horse and hero fell,\nThey that had fought so well\nCame thro' t
he jaws of Death,\nBack from the mouth of Hell,\nAll that was left of them, \nLeft of six hun
dred.\n\nWhen can their glory fade?\nO the wild charge they made!\nAll the world wonder'd.\n
Honour the charge they made!\nHonour the Light Brigade, \nNoble six hundred!"))

"The Charge of the Light Brigade\nHalf a league, half a league,\nHalf a league onward,\nAll

in the valley of Death,\nRode the six hundred.\n'Forward, the Light Brigade!\nCharge for the
guns' he said:\nInto the valley of Death\nRode the six hundred.\n\n'Forward, the Light Briga
de!'\nWas there a man dismay'd?\nNot tho' the soldiers knew\nSome one had blunder'd:\nTheirs
not to make reply,\nTheirs not to reason why,\nTheirs but to do and die:\nInto the valley of
Death\nRode the six hundred.\n\nCannon to right of them,\nCannon to left of them,\nCannon in
front of them\n Volley'd and thunder'd;\nStorm'd at with shot and shell, \nBoldly they rode a
nd well,\nInto the jaws of Death,\nInto the mouth of Hell\nRode the six hundred.\n\nFlash'd

all their sabres bare,\nFlash'd as they turned in air\nSabring the gunners there,\nCharging

an army while\nAll the world wonder'd:\nPlunged in the battery-smoke\nRight thro' the line t
hey broke;\nCossack and Russian\nReel'd from the sabre-stroke\nShatter'd and sunder'd.\nThen
they rode back, but not\nNot the six hundred.\n\nCannon to right of them, \nCannon to left of
them, \nCannon behind them\nVolley'd and thunder'd;\nStorm'd at with shot and shell,\nWhile h
orse and hero fell,\nThey that had fought so well\nCame thro' the jaws of Death, \nBack from

the mouth of Hell,\nAll that was left of them,\nLeft of six hundred.\n\nWhen can their glory
fade?\nO the wild charge they made!\nAll the world wonder'd.\nHonour the charge they made!\n
Honour the Light Brigade, \nNoble six hundred!"

>>>

Ln: 1227/|Col: 189
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http://www.zlib.net

NTPN NP

Python 3.3.3 (v3.3.3:c3896275c0£f6, Nov 16 2013, 23:39:35)
[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin
Type "copyright", "credits" or "license()" for more information.

>>> def z177 compress(text, window = 2**12-1, rep limit = 2**5-1, min rep = 3):
compressed = []
for (pos, i, len) in zl1l77 max repetition(text, window, rep limit, min rep):

1f len < min_rep:
compressed.append (text [pos])
compressed.append((pos-1i, len))
return compressed

22



>>> def 2177 max repetition(text, window

23

TN X PNan

= 2**12-1, rep limit = 2**5-1, min rep = 3):

# Repeatedly find the maximum substring in text[pos-window:pos]

# that matches the prefix of text[pos::], up to a length of rep limit.
# A repetition of length < min rep is not reported.

# If the max repetition < min rep, return pos, 0, O

# otherwise,

dic
pos

whnlle

=)

TuplesDic ()

return pos, max-rep-position, max-rep-length

# dictionary of past min rep-tuples, to find repetitions quickly

0 # current position in text
pos < len(text):
if pos <= len(text) - min rep: # we have a min_ rep-tuple
tup = text([pos:pos+min_ rep]
candid list = dic.get (tup)
max_rep len =
if candid list != None: # there's a past repetition
for i in candid list: # find the longest past repetition

1

k=0
# loop to determine length of current repetition
while post+k < len(text) and text[i+k] == text([pos+k] and k <= rep limit:

k += 1

if k > max _rep len: # current repetition is longer
max rep len =
max rep _pos =

vield pos, max rep pos, max_rep len
else: # no past repetition
yield pos, 0, O
for i in range(max rep len): # skip the encoded segment and udpate dic
dic.put (text [pos+i:pos+i+min_rep], pos+i)
1f pos+i-window >= 0:

dic.pop (text [pos+i-window:pos+i-window+min_rep])

pos += max_rep len
# last min_rep-1 characters

yield pos,
pos += 1

0,

0
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>>> import collections

>>> 2177 compress ("Mister Your eyes are full of hesitation Sure makes me wonder If you know what you're looking for.

Baby I wanna keep me reputation I'm a sensation You try me once, you'll beg for more Yes Sir, I can boogie But I need
a certain song. I can boogie, Boogie woogie All night long. Yes Sir, I can boogie If you stay, you cant't go wrong. I
can boogie, Boogie woogie All night long. No Sir I don't feel very much like talking No, neither walking You wanna kn

ow if I can dance Yes Sir Already told you in the first verse And in the chorus But I will give you one more chance.
Yes Sir, I can boogie")

[IMV’ liv’ IS', lt" le" lr" 1 l’ IYI’ Iol’ luV, er, ' l' lel, lyl, le|, 'S', ' l' lal, lrl, lel, ' 'I lfl, lul, '
lI’ 'lI’ \ I’ lol' lfl' ' l’ lhl’ lel’ 'S', 'il’ 'tl’ 'al’ 'tl’ lil’ 'ol, 'nl, A} l, 'Sl, 'ul, (24, 3)’ lm” la” lk’,
(34’ 3), 'ml, lel' ' l' lwl, lol' lnl' 'dl' (54, 3), 'Il, Ifl, 1 l, |y', lo" lu" 1 ', lk" ln" IOV' lw|, ) V, lw|,
lhl, lal, ltl, (14, 4), "'ll, (40, 3)’ 'l" ’O', ’O', lk" Ii" In" Ig" 1 V, If', IOV, IrV, I.V, ' V’ lBl’ lal’ lbl,
|yl’ A} l’ 'Il’ A} l’ 'wl’ 'al’ 'nl, 'nl, 'al, A} l, 'kl, 'el’ 'el’ 'pl’ (65’ 4)’ 'rl’ 'el’ 'pl’ 'ul’ (90’ 7)’ 'I'I "'"I
'ml, A} l, 'al, A} l, 'Sl, 'el, an, VSI, (16, 6), (139, 3), A} l, 'tl, 'r'l lyl, (38, 4), IOV, InV, lcl, lel, l,|, (85'
5)' (144l 3)' 'b" 'e" (81' 5)’ ! 'I 'm'l 'o'l (98' 3)’ 'Y'l (136' 3)’ |S'l Ii'l II"l Il'l (89, 3)’ 'c'l 'a'l 'n'l !
|, Vb', Vo', Vo', Vg" 'i" 'e" A} V’ 'BV’ 'uV, 'tV, (17, 3)’ lnl’ le" Iel’ Idl’ (82, 3)' ICI' lell lrll ltll lal’ A
il’ 'nll ! I' 'SI' 'o" 'n" 'g" "" (40’ 13)’ 'l'l ! 'l 'B'l (481 6)' Iw" (7I 6)/ 'A'I (94I 3)’ 'n'l 'ill 'gll 'h
', 't', (185, 3), (44, 4), (%93, 22), (237, 1), 's', 't', 'a', 'y', (148, 5), (28, 4), 't', "'", ‘'¢t', " ', ‘'g', 'o', !
" 'w'l 'r'l (100' 32)' (1001 17)' 'N.l 'o.l (991 4)’ (Sll 3)’ 'd" 'o" In'l (69I 3)' If'l Ie'l 'e'l 'l'l ! 'l 'V'l
'el’ (247' 4)’ 'ul’ 'cl’ 'hl’ A} l’ 'll’ 'il’ 'kl, 'el, A} l’ 't|I 'a|’ 'lll (326, 5), 'Nl, 'ol, |'l, (212, 3), 'il, 't
'I 'h'l (370I 3)’ 'w'l (20I 7)’ (293, 4)’ (338’ 7)’ (381’ 4)' .i'l .f'l (125, 7)' Id'l Ia'l (307, 3)' (193I 8)' (117I
3)' 'r', 'e" 'a" 'd" 'y'l ! 'I 't" 'o', 'lll 'd'l (1791 5)’ (271, 3)’ (71, 3)' ! 'I 'f'l 'i" 'r" 's'l 't'l (lll
, 4), 's', (153, 3), 'n', '4', (23, 8), 'c¢', 'h', 'o', 'x', 'u', 's', (326, 7), 'w', 'i', (178, 3),
', (57, 5), 'o', 'n', (510, 3), (377, 4), 'c', 'h', (98, 4), (292, 23)]

>>>

P O T ey
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