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Random Number Generator

B from random import randint, random, choice, sample
B randint(a, b)
® random integer in range [a, b]
B random()
® X in the interval [0, 1)
B choice(['paper’, 'scissor’, 'stone'])
® Choose a random element from a list
W sample(['&', 2" A SR ) B ) E s ) g L B, 3)

® Chooses k unique random clements from a list

Protocol Engineering and Application
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ChatGPT can make rmistakes, Check important info, 7
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A 1 4 & (Artificial Intelligence)

B [Webster] The capability of a machine to imitate intelligent
human behavior.

® 7 WL IEPERANLT AMFEF LR

ya

Py E v AL R RPN

Protocol Engineering and Application
187 Research Laboratory (PEARL)



léhfrﬂfmj‘ﬁ,ﬁ%;rsg_?r -;i—‘gﬁ%,\;;

L

.

L\
|

B
-
L

.

. a4
r X

Protocol Engineering and Application
188 Research Laboratory (PEARL)



e R

Natmnal Chi Nam@niversity]

WA EhRe: A g PR E T e
* v R

i\\;;%nT~EE
AN HEFHES.

Protocol Engineering and Application
189 Research Laboratory (PEARL)



i
_ ' ational /(€hi Nani@niversity,

Protocol Engineering and Application
190 Research Laboratory (PEARL)



iﬁsﬁzmﬁ»

mational .Chi MNaniEniversity,

B A Russian mathematician Andrei Markov (1856-1922)
developed the theory to find out a steady state vector x so that
Px =x.

B This 1s a perfect application for the cigenvector theory in linear
algebra (&4 i~ Ho).

Protocol Engineering and Application
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Markov Chain

B Suppose [ are S are the itial population of the inner city ana
the suburban area,

B Assume that every year 40% of the inner city population moves
to the suburbs, while 30% of the suburb population moves to the
inner part of the city

B After one year the populations are

[
06I+03S\ (06 03\ /I
0474078 /] N 04 07 p\ S /-
Transition Matrix Protocol Engineering and Application
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Two-Dimensional Dictionary
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Markov Text Generator

B With the statistics of 2-grams,

B For a given word, we have a list of words as candidates
which may follow it.

B The probability for each followinging word 1s
different, so we can model this with a random number.
® A two-dimensional dictionary

® {word a: { word b:2,word c:1,word d: 1},
word e: {word b:5,word d:2},...}

Protocol Engineering and Application
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buildWordDict()

B buildWordDict () builds a 2-dimensional dictionary

® [n this program, punctuations and newline (\n) are not removed. They are treated

like a word.

def buildWordDict (fn) :

# fn can be either a filename or a list of filenames

d = {}
1f type(fn) == list:

for £ in fn:

body = readPoemBody ()

addWord (body, d)

else: # a single filename

body = readPoemBody (fn)

addWord (body, d)

return d

Protocol Engineering and Application
Research Laboratory (PEARL)
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readPoemBody(in)

infile = open(fn, "r")
# Skip the first 3 lines (title, author, separator)
titte = infile.readline()[:-1]
author = infile.readline()[:-1]
separator = infile.readline()[:-1]
if separator I=":
print("[Warning] 3rd line of {} not empty\n {}".format(
fn, separator))
else:
print("Reading {}({})".format(title, author))
body = infile.read()
infile.close()
return body

Protocol Engineering and Application
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addWord()

def addWord (words, wordDict):

= nweown o
words words.replace(" 7", ) words: 5T = 1
1: 1
for 1 in range(l, len(words)): WmﬂQ?ngi
if words[i-1] not in wordDict: words[i]: 1]

#Create a new dictionary for this word

wordDict [words[1i-1]] = {} wordDict["E"] = {}

if words[i1] not in wordDict[words[i-1]1]:

]
wordDict [words[i-1]] [words[i]] = 0| wordDict["E"]["}i]"]=0
wordDict["E"] = {"Ji": 0}

wordDict [words[1-1]] [words[1]] += 1

~—

return wordDict wordDict["&E"] = {"7q": 1}

Protocol Engineering and Application
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from random import choice maln()

fn = ['gdrive/MyDrive/war01.txt", 'gdrive/MyDrive/war02.txt']
wordDict = build\WordDict(fn)

#Generate text of length 100

MAX LEN =100

initialWord = choice(list(wordDict.keys()))

text =""

currentWord = initialWord

=0

while True:
| += 1
text += currentWord ST ——
if currentWord not in wordDict: B2 {R2, A2, B 1)

currentWord = initialWord [

currentWord = retrieveRandom\Word(wordDict[currentWord])
if currentWord =="\n' and i >= MAX_LEN: break

print(text)

Protocol Engineering and Application
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retrieveRandomWord()

def wordCountSum (wordCount) :

def

sum = 0
for value 1in wordCount.values/() :

y

retrieveRandomWord (wordCount) :

sum += wvalue
return sum

from random i1mport randint
randIndex = randint(l, wordCountSum(wordCount))
for word, wvalue in wordCount.items{() :
randIndex = randIndex - value
1f randIndex <= 0:
return word

(4

z’, when randIndex = 1, 2

‘4’ when randIndex =3, 4
‘I=’°, when randIndex = 5
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Try to train your Al Poet

Input:

Ll R

N LEAE 3 2o

A do £ paud X hE 5
PREAL g B2 B Y AT
AR s B A BR R R

Bt L e T b Bk A
BB Rhd A Ao - R
PRERIET - R 3 E A A ehdx
EeB N R o e PSRN sT
FFH-LLF o F XA
M- Ap B B MR or AT R
fo AR G e r O LA s R
FS B nA e reef 2 Fﬁ,z‘f’l)}—%
L R

ML= LR A A P2
FFH-LRG v R L Falin
M- Ap B AR G B ST AR gk
ARG g g chs &

% ﬂi""‘ 5 2\ TRk Bk {é‘ Eﬁm)}%
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TRY

B Output:

B E X hE #

PRA®IE T el 5 0K TS

F ¥ - A4 B Rpm AT AT

NI - R H A kA A
Wks SN rERF X - B2 04
A LANNE B TR
AT pm T g e A R A Ec

e sV § dpaa X m—).? Fal% TR
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Optional: Avoid Pitfalls
if words[i-1:i+1]in ["/] =", "= »"]: — @RI —EIRE =AY
pass
else:

if words[1-1] =

% B — (A TRE A S
= words[i] (e.g., “PARIRIRIRIRIRT )

wordDict[words[1-1]][words[1]] =

else: @ HERERE - (HRZE
0 - S FIRER

wordDict[words[1-1]][words[1]] += 1 SR EGE T I
WIPESES SR |
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Homework: &2 %

SEEI T ERR
SEEE B b AT
% g @)

B 07T ER
F b SR - ¥
FRIx & SR AR

18 R SRR el B

E AR A &

- EpLk
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import jieba
forsin[" 5 A # X AGF] S 4",
TEA VAR B,
ETESTE ER S RGAT A
ﬁzgéﬁi&%@mvﬁé#n,
]:
tokens = jieba.lcut(s)

print(s, "->", "/".join(tokens) )

o AR > &b/ ERABH /T

SAT R AR F > Ajt?ﬁ/%ﬂi/&ﬁ/ﬂi

R A S R I =/ 2L/ B AR /B R

Bt BdEEE 2 AYE s o /LA R IR SR e 2
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addWord() ¥ % 4c 5 {

def addWord (words, wordDict):
import jleba
"")

words = words.replace (" ?",

words = Jieba.lcut (words)

for 1 1n range(l, len(words)) :
1f words[i-1] not in wordDict:
#Create a new dictionary for this word
wordDict [words[i-1]] = {}
1f words[i] not in wordDict[words[i-1]]:
wordDict [words[1-1]] [words[1]] = 0

wordDict [words[1-1]] [words[1]] += 1

Protocol Engineering and Application
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%ggﬂ >

Z 3} E (corpus)

5

-‘4

from google.colab import drive
drive.mount('/content/gdrive')

import 0s
os.chdir('/content/gdrive/MyDrive')
os.mkdir('dict")

from urllib.request import urlretrieve

urlretrieve('http://poet.ncnu.org/dict/dict.txt.big', 'dict/dict.txt.big')

Protocol Engineering and Application
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jieba.lcut()

B import jicba

B jicba.initialize('dict/dict.txt.big')

Bs="# LB FE e FEHFTHY > BEFH OILE S %
2EFTFRERDRELEARDRERPF LT AT F Y
S EN BRI E ¥ SIS S IR
51!

B print( '/'.join(jieba.lcut(s)) )

TH Frd B e R /%Tft/%ﬁ/ﬁﬁ/ﬁig/g‘_%
R VT TE N S YIS YL 2 IV = RN =R e R IRV =y
C S = VRN WE VL& TN VR WE SR - o = p e /8 /3p 5]
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add_word()

M jicba.add word('#% %', 1,'an") # %7

® word, frequency, tag
B print( '/'.join(jieba.lcut(s)) )

T A G B 5 RS W SRR S
EHE 1) [V LS50 5 U5 A0 5158 5T
C & = VRN W VL& TN VR WE SR - i = p e /.'?5’/#}3 3|

\\\
-n \

Protocol Engineering and Application
215 Research Laboratory (PEARL)



iLE:ﬁ?EFﬁ-

Rational (@ht NanllUniversity

5 4

B https://gist.github.com/luw2007/601693 1
® v: i

B %7) (zhuan = %)

4
=
N

k.
o
dym

b
e
13,1
—
¢
UQ
\rm

(prepos1t10n)
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224 (Part of Speech)| %

import jieba.posseg
sentence ='% T h Z

alList = jieba.posseg.lcut(sentence)

for word, tag 1n aList:
print(word, tag, sep="\t")

Easants o [EGA] DA
SEEZLH, 1, 'nt)

jieba.add word(’'

M FE . - 7‘/-1-/?9}%1 iAo

<83 x B g B0

X < 3 3

BRfTaA (space) ,
456 (noun)
Hfj5d (verb)
4458 (pronoun) ,
TEBERT
gEgE o W A

iﬁz% (n space)
E-.l:l ’ ﬁD FEJ

ik TEE

a0 " REA

% (punctuation)

T

20T ERE
r@!ﬂ]

1k |
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= ==zF I g T

PR —

poem=""% Pigt ¢ T
- BB E P L
% 0 ISHp
LEh PRI
for s in poem.split():
print( /' join( jieba.lcut(s) ) )
® /it /e T/
® — /iRpI/g 7/
® % /i F/EIR
® 5h/%E/LHM

218

Protocol Engineering and Application
Research Laboratory (PEARL)



27 ok B o ISP

Mational (Ehi Nanheniversitaisy

Homework: load userdict ()

B Sclect 10 new poems and let Jieba segment them.

B Discuss with your team members which phrases you think Jieba
did not segment correctly.

B Suppose you have many rules you want to teach Jieba, writing
them one by one with add word () will be troublesome.

B You may write them in a text file and
Jieba.load userdict ('mydict')

® Each line in ‘mydict’ consists of 3 fields: word, frequency, tag.
® Separated by a space.
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Activity: B 3F = | | (or %7 600%)

231304 > & X L3107

B3 Ry Fel0p * Jiebaile (Fé73F o T afe B 5 R
AR IR I TR

WY R 3310?]? TR R P F R~ TR
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