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Main Power of Computers

Ballistic Missile Code Breaking
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Different Data Type, Different Computing

Numbers Texts

ma=10 ma="10"

mb=20 Bb="20"

Bc=a+h Bmc=a+b

M print(c) B print(c)
30 1020
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Operations of Strings: + *

B print("=" * 13)
B print("Good" +" " + "morning!")
mprint("="*13) | _____________

L e ——

Bname = "Alice" 2  ==s===========

B msg = "Hello, " + name
B print(msg)
Hello, Alice
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Data Types Conversion

Ha=10 B Type Conversion:
mb="20"
B print(a, type(a)) B print( a + int(b) )
B print(b, type(b)) B print( str(a) + b))
10 <class 'int'> 30
20 <class 'str'> 1020
Q: What will happen for

print (a+b)
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Indexing

Hi e| ||l | o0 Bilo | b
0 1 2 3 4 5 6 7 8

B The above string has 9 characters. Indexing
allows us to retrieve individual characters.
® s ="Hello Bob"
® print(s[0], s[8])
® print(s[-1], s[-3])
B We can index from the right side using negative
indexes.

H b
b B
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Slicing

H e| ||l | o0 Blo | b
0O 1 2 3 4 5 6 7 8

B We can also obtain a substring (a contiguous sequence of
characters) by s/icing.

® Note the position end is not included.

B print(s[0:3])

Hel
B print(s[5:9]) Bob
B print(s[:5]) Hello
W print(s[5:]) Bob
W print(s[:]) Hello Bob

Protocol Engineering and Application
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len()

Hs = "Hello"
B print(len(s))
for 1 1n range(5):
print(1)
B for 1 in range(len(s)): W forcins:
B print(s[i]) B print(c)
5
H
e
1
1
O Protocol Engineering and Application
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Python String Operations

Operator Meaning

+ Concatenation

* Repetition
<string>[] Indexing
<string>[:] Slicing
len(<string>) Length

for <var> in <string> Iteration through characters

Protocol Engineering and Application
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input() and print()

print ("Please 1nput a string:", end=' ')
s = 1nput ()
print ("Its length is", len(s)) Without

supplying a
newline.

Automatically

separated by a space.

Protocol Engineering and Application
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Example: Stars

B You must have learned to write a program with nested loop to
print stars:

? 5

*

* %

* * *

* k k%

* * K K K

N = int (input('? ")) N = int (input ('? "))

for 1 in range(l, N+1): for 1 in range(l, N+1):
for j 1n range(1i): print ('*' * 1)

print ('*', end="")

print ()

Protocol Engineering and Application
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Exercise: Stars

B What should be the expression in the 3™ line if you want to print
a triangle like the following?
N = int(input('? '))
for 1 in range(l, N+1):

print ( )

? 5

* x
* kK
* kK k%

* kKX k%K
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20 Research Laboratory (PEARL)



@

B35 B B AT

mational \(Chi Nan Un.\-'cmihy

? O

il
i 1 1
o #F #F
i 4 9 4
i 3 9 o
i 1 1
il

Courtesy: B % °¢ 1% T EE

Parallelogram (< 7 = i#7))

B Traditionally, this 1s
done by combining two
nested loops, each
printing a triangle.

for

for

int (input ("? "))
1 1in range(l, N+1):

for j in range (N-1): # Print N-1 spaces
print (' ', end="'")
for J in range (i) :
print ('#', end='"') # Print i "#'
print ()

i in range(N-1, 0, -1):
for jJ in range (i) :

print ('#', end="'"') # Print i '#'
print ()

Protocol Engineering and Application
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With skills you learned about strings,

only 35 lines

N = int (input ("2 "))
for 1 1in range(l, N+1):

print ( )

for 1 in range(N-1, 0, -1):

print ( )

22
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NOW

Challenge: w
Can you do it with fewer lines?

Protocol Engineering and Application
23 Research Laboratory (PEARL)



B 2 v B RS

mational |(Chi Nanhlen iversity

The shortest I have seen:
Two lines of Python code!
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Exercise: Transpose

TR AC S N R Y

AR ET SN RA
=T AL E
HAELLF UL TR [
ZHZ
=T £ K LL] 25 B
LA R B A

s =2
\‘:’“‘QPJ >
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Q: How to end with an empty line?

B sentences = [ |

B while True:
B line = mput("? ")
B ifline=—=": break

B sentences.append(line)
B print(sentences)

TRY

NOW

|

Protocol Engineering and Application
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%75 5§ (Cryptography)

B Some systems encode messages to numbers:
®HELLO ->72 697676 79

B Some encodes to a different alphabet:

LYY

B A more popular approach is ng the same alphabet:
® HELLO -> KHOOR

Protocol Engineering and Application
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Caesar Clpher (%’% ‘,_l%, /F,%) 49B.C,

BA > D
BB > E
BC > F
BH > K
BE —> H
BL > O
BO > R

Protocol Engineering and Application
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Two Common Questions

B Space and Punctuation?
® Alittledifficult

B Uppercase vs. Lowercase?

® ThisisadogThatisacar
® THISISADOGTHATISACAR

Protocol Engineering and Application
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Sample Code

# Caesar Cipher
alphabet = "ABCDEFGHIJKLMNOPQRSTUVWXYZ"
msg ="HELLO"
key =3
for ¢ 1n msg:
1 = alphabet.find(c)
1=(1+key) % 26
print(alphabet[1], end=")
print()

Protocol Engineering and Application
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Decryption

B To decrypt the message, you may simple set key = -3 (or 23).

B In fact, because there are only 26 possible key values, you can
break this code by brute force -- just try all the 25 key values
(key=0 can be skipped).

Protocol Engineering and Application
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[Code] brute force.py

alphabet = "ABCDEFGHIJKLMNOPQRSTUVWXYZ"

msg = "LTTI RTWSNSL"
for key in range(1, 26):
print(key, '-', end="")
for ¢ in msg:
| = alphabet.find(c)
if i >=0:
1= (i + 26 - key) % 26
print(alphabet][i], end=")
else:
print(c, end=")
print()

32
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Homework: Variation of Caesar Cipher

B Weakness of the original Caesar Cipher:
® Only 26 possible key values; only 26 different mappings.
® For human, it takes a long time to map a message with a key.

® For a computer, it is extremely fast.

B [ect’s use an English word as the key.
® Suppose we choose “UNIVERSITY™.

Protocol Engineering and Application
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Write down the word and remove

duplicate characters.
® ABCDEFGHIJKLMNOPQRSTUVWXYZ

O®@UNIVERSITY

Protocol Engineering and Application
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Copy remaining characters to the 2"4 row.

® ABCDEFGHIJKLMNOPQRSTUVWXYZ

T \

® UNIVERSTYAB WXZ

Protocol Engineering and Application
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Now you obtain a mapping table.

O® ABCDEFGHIJKLMNOPQRSTUVWXY Z
O®UNIVERSTYABCDFGHJKLMOPQWX?Z

BATTACK AT DAWN
BUMMUIB UM VUQF

Protocol Engineering and Application
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Strength of the Proposed Variation

B This proposed variation:
® 26! possible mappings. (=403291461126605635584000000 )
® Is this secure enough?
® Suppose your 10GHz computer can try 10 billion mappings per second.
® You have 1,000,000 computers in your lab.
® There are 365 days in a year; there are 86400 seconds in one day.
® 403291461126605635584000000 / 10000000000 / 1000000 / 365 / 86400 =

® [278 years
TRhAFe E (7 ~TA5E T L)

Protocol Engineering and Application
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Useftul String Functions

H lower() W strip()

W upper() m find()

M capitalize() H count()
m title() M replace()

Protocol Engineering and Application
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replace()

Bms = "72 69 76 76 79"
Bs.replace(" ', ', ")
®'72,069,76,76,79"
BMs.replace(' ', ''")

®'/269767679"

39
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m
® long hate="# 3 £ LR > Iz F &2 £2F T L8 A5 Fg >
pl R g o

® punctuation="> o ; "

® for ¢ in punctuation:

® long hate =long_hate.replace(c, ")
® print(len(long hate))

http://poet.ncnu.org/
Protocol Engineering and Application
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isalpha () and isdigit ()

M 'c'.1salpha() W 'l".1sdigit()
® True ® True

B 'l".1salpha() B 'c'.isdigit()
® False ® False

Alphabet:
A~Z, a~z

Digit:
0~9

Protocol Engineering and Application
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1sdiglt () vS. 1snumeric ()

B '5".1sdigit() m'7 "isdigit()
® Truc ® False

B '5'.1snumeric() B'7 "1snumeric()
® True ® True
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Homework: £ 138 %8 (=)
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Lists

B You can store many data in a list and
accessing each item by 1ts index,

® Just as you access each character 1n a string.

®a k.a. (also known as) “arrays” in other
computer languages.

B name = ["Alice", "Bob", "Carol", "Daniel"]
W grade = [75, 28, 34, 70]

B print( name(2], grade[2] )
Protocol Engineering and Application
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Iterating Through a List

name = ["Alice", "Bob", "Carol", "Daniel"]

stuid =[11,12, 13, 14] Q: Will it be different if
grade = [735, 28, 34, 70] we don't specify the

. -
for 1 in range(4): separator :

print(name|[1], stu_1d[1], grade[1], sep="\t") O
@
@)

Alice 11 15

Bob 12 28

Carol 13 34

Daniel 14 70

Protocol Engineering and Application
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split () and join ()

Bs = "a tale of two cities"
Balist = s.split ()

®['a', 'tale', 'of', 'two', 'cities']

BaString = ' '.joln(alList)

®'a tale of two cities® - .
>>> ':',join (alist)

'a:tale:of:two:cities'

>>> ', ', jJoln(alList)
'a,tale,of, two,cities’

>>> ''" jJoin (alList)

. 'ataleoftwocities'
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A List as Counters

Import random

count =[0] * 13

for i in range(100):
d1 = random.randint(1, 6)
d2 = random.randint(1, 6)
total = d1 + d2
count[total] = count[total] + 1

for i in range(2, 13):
print(i, '#' * count][i], count[i])

48
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Exercise: Occurrence of Characters

B Dickens: A Tale of Two Cities
s = "book"
alphabet = 'abcdefghijklmnopgrstuvwxyz'
count = [0] * 2606
for ¢ in s.lower () :
1f c.1salpha() :
1 = alphabet.find(c)
count[1] = countf[i1] + 1
for 1 1n range (26) :
1f count[i1] > O:

print (alphabet[1], count[1])
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