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Concepts: Data presentation, data compression
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Figure 12.1 Date compression and image reconstruction.
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B 4 % %2 (Huffman's Encode)
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EXEREEEL .
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BEREWMBEEEHTSERTYURA, RELWRREARK LV G RE RN JPEC #, 7 JPEG 1Z
B BEWE A SXSWENR, B ERL HETHEGES, FRENMAERIREFEAEXRR
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FHHERRERENRRER TE, REEATAFRAREANFEEER, AZRGEAFRER
M. WRAARHRNEE KT, RAGARNBRE, BRARNEBRE. &% A E R B
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ShE A HEy A%, KGAEmA 9, BMTET6 A, Bk 6 A%, Mink 13, 13 &5 94
Mk, ERBERENTRT.

(Z) BTREMRENASBZL0, #EBEL 1, REBAXEFLEEA, BEENOE 1T
&5 5,

K=10
N=0001
G=11.
1=0000
H=001
E=01

BE LBES R SR A=(X, v, 2} ERMAZAMF R EZ codeword 28 % (0, 10,
11}, # FE# %K Codebook M —MLITTH 1010011001, RlEH @A G 245 A M
(What’s the decoded symbol sequence) ?

#x T (bit stream) fERGZEA SEAA |
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Huffman Codes Example

® BEA-—BXTFHab gEETFHMAMK, LR WT

characters Freqgency

ASCII (8bits)

37

18

29

13

30

17

Q0|0 |b |

6

Q1:# DL ASCII(8bits) & AT# 7, FrEfMTELS b2
Al:

® &M — Huffman tree(BREREE), EFHMFab g ETHE, THENTE

characters Fregency

Huffman codeword

37

18

29

13

30

17

Q| Hh|0Db|Qa|l0|D|W

6

Q2:# DA Huffman code £ AT 4i%5, FrEMTEE S D2
AZ:

Q3: AeTERMEE
A3:
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HUFFMAN TREE
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HUFFMAN TREE — PYTHON CODE

queue

HuffmanNode (object) :
__init (self, left= , right= , root= ) :
self.left = left
self.right = right
self.root = root
children (self):
(self.left,self.right)
preorder (self, path— )t
path
path = []
self.left
isinstance(self.left[1], HuffmanNode) :
self.left[1l] .preorder (path+[0])

print(self.left,path+[0])

self.right :
isinstance (self.right[1], HuffmanNode) :
self.right[1] .preorder (path+[1])

print(self.right,path+[1])

freqg = [

(8.167, 'a'), (1.492, 'b"), (2.782, 'c¢'), (4.253, 'd"),
(12.702, 'e'"), (2.228, 'f'), (2.015, 'g'), (6.094, 'h'"),
(6.966, 'i'), (0.153, '3"), (0.747, 'k'), (4.025, '1"),
(2.406, 'm'), (6.749, 'n'), (7.507, 'o"), (1.929, 'p"),
(0.095, 'g'), (5.987, 'r'), (6.327, 's"), (9.056, 't"),
(2.758, 'u'), (1.037, 'v'), (2.365, 'w"'), (0.150, 'x"),
(1.974, 'y'), (0.074, 'z") ]

encode (frequencies) :

P = queue.PriorityQueue ()
item frequencies:
p.put (item)

#invariant that order is ascending in the priority queue
#p.size () gives list of elements
p.gsize() > 1:
left,right = p.get(),p.get ()
node = HuffmanNode (left, right)
p.-put ((left[0]+right[0],node))
p.get ()

node = encode (freq)
print (node[l] .preorder())
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HINT:

WRITING OUR FIRST FILE

myfile = open("test.txt", "w")
myfile.write ("My first file written from Python\n")
myfile.write("-—-——————""""""—"—"—"—-"—-"—"—"—~—~—~—~—(—~——~—~—~—~—— \n")
myfile.write("Hello, world!\n")

myfile.close ()

READING A FILE LINE-AT-A-TIME

mynewhandle = open("test.txt", "r")
while True: # Keep reading forever
theline = mynewhandle.readline () # Try to read next line
if len(theline) == 0: # If there are no more lines
break # leave the loop

# Now process the line we've just read

print (theline, end="")

mynewhandle.close ()

READING THE WHOLE FILE AT ONCE

f = open("test.txt")
content = f.read()

f.close()

words = content.split()

print ("There are {0} words in the file.".format (len(words)))

FILE METHOD

FileObject = open(filepath,mode)
f = open("test.txt", "w'")
.close ()

.read ()

.write ()

H Hh Hh b

.readline ()
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mynewhandle = open ("test.txt", "r")
count = 0

freg=dict ()

theline = mynewhandle.readline ()
count += len(theline)
c theline:
c in freq:

freqg.update ({c:freqgql[cl+1})
freqg.update ({c:1})

len(theline) == 0:

print (theline, end="")
print (count)

print (freq)

key freg.keys () :
print (freqlkey]/count*100,end="\t")

mynewhandle.close ()

F & (DICTIONARY) : dict (https://openhome.cc/Gossip/Python/DictionaryType.html)

& Python ¥ » F 4 # # dict () £ w4t (Key) /& (Value) $pihir & - & 1ist £
B e

List Dictionary
index value key value
0 "Eggs" 'Eggs’ 2.59
1 "Milk" 'Milk' 3.19
2 "Cheese" '‘Cheese’ 4.80
3 "Yogurt" "Yogurt' 1.35
4 "Butter” ‘Butter' 2.59
5 "More Cheese" '‘More Cheese' 6.19

Computational Thinking & Programming 2016-2017



https://openhome.cc/Gossip/Python/DictionaryType.html

ERTFARUFFEF LR

>>> passwords = {'Justin' : 123456, 'caterpillar' : 933933}
>>> passwords|['Justin']

123456

>>> passwords|['caterpillar']

933933

>>> passwords['Hamimi'] = 970221

>>> passwords

{'caterpillar': 933933, 'Hamimi': 970221, 'Justin': 123456}
>>> passwords|['Hamimi']

970221

>>> del passwords|['caterpillar']

>>> passwords

{"Hamimi': 970221, 'Justin': 123456}

update () #-4p TenF L 24~ 5 @ * pop () 2V Ay TAERE ek / BB D T E L
6;ﬁu$

PYTHON DICTIONARY METHODS

Method Description
clear Remove all items form the dictionary.
copy() Return a shallow copy of the dictionary.

Return a new dictionary with keys from seqand value equal tov(defaults

fromkeys(seq[, v])

to None).
get(key[,d]) Return the value of key. If key doesnot exit, return d (defaults to None).
items Return a new view of the dictionary's items (key, value).
keys() Return a new view of the dictionary's keys.

Remove the item with key and return its value or d if key is not found. If d is not
pop(key[,d]) . . :

provided and key is not found, raises KeyError.

Remove and return an arbitary item (key, value). Raises KeyError if the dictionary
popitem() )

IS empty.

If key is in the dictionary, return its value. If not, insert key with a value of d and
setdefault(key[,d])

return d (defaults to None).

Update the dictionary with the key/value pairs from other, overwriting existing
update([other])

keys.
values() Return a new view of the dictionary's values
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https://www.programiz.com/python-programming/methods/dictionary/clear
https://www.programiz.com/python-programming/methods/dictionary/copy
https://www.programiz.com/python-programming/methods/dictionary/fromkeys
https://www.programiz.com/python-programming/methods/dictionary/get
https://www.programiz.com/python-programming/methods/dictionary/items
https://www.programiz.com/python-programming/methods/dictionary/keys
https://www.programiz.com/python-programming/methods/dictionary/pop
https://www.programiz.com/python-programming/methods/dictionary/popitem
https://www.programiz.com/python-programming/methods/dictionary/setdefault
https://www.programiz.com/python-programming/methods/dictionary/update
https://www.programiz.com/python-programming/methods/dictionary/values
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Concepts: Data presentation, data compression

RLE

B¢ £ B %B 2 (RLE, Run Length Encoding)

The one simplest compression algorithm is called Run-Length. It is just counting the number of
identical sequential characters and note down each time as a pair of appearance and its
counter. For example, if a given text is aaabbccg, it can be shorten to a3b2c3. This is great if you
have texts such as aaaaaaaaaa ... (one more million times) . However, on the contrast, if a very
simple text is like this abcde, the compression algorithm will not do any good. Rather it wastes
another byte to store the number one. This is why best compression software such as WinRAR

implements several combination of compression algorithms, not just a single one.

The idea of the Runlength compression algorithm can be illustrated by the following Python

code, simple and elegant. The complexity of the algorithm is efficient with simple pass O[”).

Run Length Encoding
8 Create WEAN Clear al biack pbeels
trer et 4 Vs f s for (8,8,1)
e 1
323 1 0'8
Ls1 2 0,4) (1,3) (0,1
3 0.3) (1,4) (0,1
-IIIIII-m 4
1,%1,1%2)1,1 2 0,3) (1,4) (0,1
: 0.4) (1:2) (0.2
7 I r r
HE B 8 0.8
]
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Runlength Compression Algorithm, Demonstration in Python

def runlen(s):
r = mww
1 = len(s)
if 1 ==
return ""
if 1 ==
return s + "1"
last = s[0]

cnt = 1
i=1
while i < 1:
if s[i] == s[i - 17:
cnt +=
else:
r =r + s[i - 1] + str(cnt)
cnt = 1
i +=1
r =r s[i - 1] + str(cnt)

def main{() :
while True:
ss = input();
if ss=="":
break
print (runlen(ss))

main ()

YOUR TASK: DECODING RUN LENGTH CODE
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