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ѿ .  

1.1.  

ԅ ȁ ‗ ̕ 

ָӇ ľ Ŀץ ‗ Ҭ ᵬ ̕ 

ľ Ŀ ץ ᵬҬ ᴪ ̕ 

ӟPython Ȃ 

1.2. ӥ  

׆   ѿ ױֲ ֜ ῒᴰ פ ҕץ ̆ ԅ

Ȃ ᶫԅ ΐ ̆ Ḃױז ᴪ ҩ

ѿ Ȃ ȁ ץ Ữ Ӟ ԅ ҉

̆ ױ ‗ Ȃױ ̆ᴧ ↕ ӄҌ Ȃ

҉ ≠ ‗ Ȃ 

 ᵰ ԅ ӟ ‗ ⱬ̆ Ӟױ Ḥᵰ

₮ ‗ ⱬ ḤȂᵰ ⌠ԅ Ώ ף ΐ Ȃ

̆ ̆ⱴ҉ῒ ‗ ҍӊ ԅ ‗ Ҭ ⌠

Ȃ 

 Ҋ Һ ңҩ Ȃ ѿ̆ ץ ҍ

̆ ≢ ױ ӟ ֓ῤ ץ ֓ῤ ᵥ ꜛ ױ ‗ Ȃ ԋ̆

ԅ python Ȃ ᶫ ̆ ₮ΐᵣ ᶛ ῒᵩ Ҭ ᴪ ⌠

Ạ₮ Ȃ 

1.3. ָӇ  

‰ץ  ӈȂ ҹֲױ ľ Ŀ ҩ ȂᵰӞ

̆ Ҍֽֽ Ȃ ΐ̆ᵖ

Ӟֽֽ ΐ Ȃ 

 ȁ ‗ȁץ Ҭ ₮ ‗ Ȃ ѿ

ҩ ̆ ₮ѿҩ ̂algorithm ̃̆Ώ₮ѿ ‗ ₮

ᴋᵥ ’ ҹ Ȃפ ‗ Ȃ ‗ Ȃ 

ץ ᵬ Ȃ ̆ ױ ⌠ ѿ֓

‗ Ȃ ҩ ₮ԅ ̆ ֓ ‗ ᴆԊ

ֲ Ȃ ң ̆ ױ ץ ӈ ̆

‗ ץ ‗ Ȃ 

ῒ ‗ ̆ľ Ŀ̂computablẽ ҩ Ȃ ‗ ҩ

̆ ױ Ȃ ѿ ӈ :

̆ Ȃ ’Ҋ̆ᵰ ᴪ ⌠ľ Ŀ ҩ ῃ ₮ Ȃ ױ

ҹ ‗ ԍ Ȃ 

̆ ῏ ѿ ̆Ӟ ̂abstraction ̃Ȃ ᶏ ױ ѿץ

№ ῒ ‗ Ȃ ᶛҬ

ױ Ȃ 



ѿҊᵰׂ ᵬ ӗ ֜ ΐȂᵬҹѿҩ ̆ѿҩ ᶏ ̆ҹԅᶏ

⌠ ̆ᵰ ӊ ֜ԑ Ȃᵰ ̆ ῀ ̆ ꜚ ̆ ̆

┤ ̆ⱴ ̆ Ȃ ̆ ױ ץ ̆ᵰ ⌠ ѿ Ȃᵰᶏ

ᶫ ᵰ׆ѿҩᵝ ⌠ ѿҩᵝ ⱳ Ȃ ֓ⱳ Ӟ ҹ

̂interface ̃Ȃ 

ѿ ̆ ḱ Ҍ ȂזҌֽ ᵥ ̆ ғ ױ ҹ

ⱳ Ȃז ԅ ᵥ ᵬ̆ ᵥᴰ ᵝ ̆ ᵥ └

Ȃ ҹ ̆ Ҋ Ȃ 

ᶏױ ṜӞ ѿ Ȃ ֲ Ώ ̆ ᴆ̆҉ ̆ ӏ̆

Ữ ץ ̆ᵖױז ԍ ֓ ΐᵣ ᵥ ѿ Ȃ׆ױז ҉

Ȃ ȁ ȁ ץ ѿ ԍ Ҍ

Ȃ 

ױז ᵬ ΐᵣ ᵥ ᵬ ̆ ᵥ ץ ᵥΏ ף └

֓ⱳ Ȃױז └ ֓ ҹ ῤ Ȃ 

ңҩᶛ ѿ ̔ ֓ ῤ ̆ Ӟ Ạ ̆Ҍ

ῤ ױז̆ ᵥ ᵬ ԅȂץ ᵬҹױ ҍ

֜ ȂῬ ѿҩ ᶛ ĺĺץPython math ҹᶛȂ ױ ԅ

ҩ ̆ ױ ץ Ҋ ̔ 

 

                          

ѿҩ ̂procedural abstraction ̃ ᶛ ̆ Ҍѿױ Ӈ

̆ ױ ҩ₱ ָӇȁ ᵥᶏ Ȃ ̆ ױ ץ Ḥ ҩ₱ ᴪ

ᶫ ױ Ȃ ױ ֲ ԅ ҩ ‗ ̆ ױ Ӈ

ԅȂ Ạ ľ Ŀ Ȃ ױ Ḥ ( ₱ )̆ ᶫָӇ

̂ ץ̃ ṿ ָӇȂ ₱ ԅ̂ 1.1̃Ȃ 

      

                            1.1   

1.4. ָӇ  

 ̂Programming ̃ ҹ Ȃ

ׂ ץ ̆ᵖ ѿ ₮ ‗ Ȃ

Ȃ 

>>>import math 

>>>math.sqrt(16) 

4.0 

>>> 



 Ҍ ̆ᵖ ᵬ №Ȃ

ҹױ ‗ ⇔ ѿҩ Ȃ ̆ ץ ⇔ ҹԅ

№Ȃ 

 ᶭ ף ᵣ ⌠ ѿ ↓ ‗ Ȃ

ᶫѿ ҩ ֓ Ȃҹ ̆ ᶫԅ └

Ȃ 

 └ ᶏ Ȃ ȁ ‗

ף Ȃѿ ᶫ ₃ ̆ ץ ᵬ Ȃ 

 Ҭ̆ ѿ ԋ └ Ȃҹԅᶏ ֓ ף ̆ ױ

̂data types ̃Ȃ ֓ԋ └ ױ ץ ȁ ‗ Ҭ

ῤ Ȃ ֓ ȁ ̂ Ӟ Ạ ̃ Ȃ 

 ᶛ ᶫԅľ Ŀ ѿ Ȃ ѿ Ữ ῤ Ҭ ԋ └

ԅ ̆ ԇԅ ױ Ҭ ᶏ ῖ ӈ̂ ̔23̆ 654 

- 19̃ Ȃ ̆ѿ ᶫԅ ץ ҍ Ȃץ ҹᶛ̆ ⱴȁ

⁞ȁӗ Ȃ ױ ҩ ҍ ֓ ҬȂ 

ױ  ⌠ ҉ ױז ‗ Ȃ ֓ ̆

ᶫ ץ ‗ ̆ᵖ Ҍ≠ԍ ױ ‗ ҩ

Ȃ ױ ѿ֓Ⱳ └ ꜛ ⇔ױ ‗ Ȃ 

1.5. ҹᵥ ӟ  

 ҹԅ , ᶏ ᶏױז ῏ Ҭ

ᵣ ҉ Ҍᴪ ҉ Ȃ ̆ ױ ץ

Ȃ ֓ ױ ̆ ѿ ѿ ̆ ױ Ȃ 

̆ ױ ҹѿ ₱ ץ

Ȃ ̂data abstraction ̃ ҍӊ ᵌȂ ̂abstract data 

typẽ̂ ΏҹADT̃ ̆Ҍ ȁ ᵬ ᵥ ̆ ῏ԍ ᵥ ᵬ

Ȃ ῏ױ ף ӈ Ҍ Ȃ ₮

̆ ױ ԅ ̂encapsulation ̃Ȃ ̆ᶏӊ׆

Ҭ Ȃ ẠḤ ̂in formation hiding ̃Ȃ 

1. 2 ԅ └Ȃ ֜ԑ̆ᶏ

ᵬȂ ҍ ֜ԑ Ȃ ῤ ѿ Ȃ Ҍ῏  

 



                         1. 2  

̆ ҹ ̂data structure ̃̆ ױ ѿ֓

ᶫѿҩ῏ԍ Ȃ ╠ ̆ ң № ץ Ҍ

’Ҋ̆ҹ ӈѿҩ Ȃ ᶫԅѿҩ ԍ

( implementation -independent ̃ Ȃ ҹ ѿҩ Ҍ ̆

Ḃ ᾛ Ҍ ҍ ֜ԑ ╠ Ҋ̆ Ȃ Ḃ

ⱬḠ ‗ ҬȂ 

1.6. ҹᵥ ӟ  

׆ױ Ҭ ӟȂ ֲז׆↕ױ ‗ Ҭ ӟȂ Ҍ ‗

Ҍ ̆ ꜛ ױ Ҋ Ȃ Ҍ ̆ ױ

ץ ₮ ≢ └̆ ץ ᵌ ₮ ̆Ḃ ‗ Ȃ 

Ҍ Ȃ ╠ӊױ ⌠ ľsqrt Ŀ ᶛ ̆ ῃ Ҍ

₱ ̔ ҩ ѿҩᶏ ̕ ῒז

10Ṑ Ȃֲױ ֓ ‗ Ȃ ᶏ ױ ̆ ѿ Ӟ ᴨԍ ѿ Ȃ

ױ ᴪ ҹ̆ ̆ ֽֽ ̆ ῤ Ȃ Ṝ̆ ԍ

ң ‗ ̆ ԍ Ȃ 

’Ҋ̆ ױ ᴪ ⌠ ט ̆Ӟ ץ ῤ ‗

Ȃ ̆ ‗ ȁҌ ‗ ȁ ‗ № Ȃ 

≢ ᴪ Ȃᵬҹ ̆ ԅ ‗ ⱬ̆ ױ

‗ ᵀ Ȃ ̆ѿҩ ‗ Ȃ ⌠ѿҩ ѿ

ҩ ױ ᴋⱵȂ 

1.7. PYTHON ͂  

ױ ӟ Python̆ ₮ ῏ԍ╠ ѿ֓ ᶛȂ ᵰ

Python ᵰ ѿ ԅ ╠ ₮ ̆ ױ ᵰ ľPython Language 

ReferenceĿȁľPython Tutorial Ŀ Ȃ ̆ ױ ᵰ

ѿ֓ Ȃ 

Python ѿ ף ȁ ȁ Ȃ ѿ ↓ ῤ

ᵬ └ Ȃפ ҹPython ѿ ̆ ֜ԑ ᴪ ̆ᵰ ץ

Ȃᵰ ᵰ ľ>>>Ŀ ᵀᵰ ₮ Python Ȃ

:  

ԅ ̆ ₮̂print ̃₱ ̆ ץ Ҋѿҩ Ȃ 

׆ .1.7.1  

ױ  ̆Python Ȃ Python Ạ ‗

Ȃ Python ̆ ῒז ѿ ̆ ױ ӈľ Ŀ̂class̃

̂ ̃ ⱳ ̂ ҹ̃Ȃľ Ŀ ᵌԍ ̆ľ Ŀ ⌠

ҹȂ ҹ ̂objects ̃Ȃ ѿҩ ᶛȂ 

>>> print("Algorithms and Data Structures") 

Algorithms and Data Structures 

>>> 



1.7.1.1.  

ױ  Python Ҭ ױ ӟȂPython ңҩҺ ῤ

῏ ṿ ̆ ץ Ȃ ңҩPythonҬ ᵬint float Ȃ ‰

̆ +̆-̆*̆/ ** ̂ӗ ̃̆ ᶏ ̆ ץ ᶏ ῒ Ȃῒ ѿ֓

̆ % ̆ ̆ // Ȃ ңҩ ̆ῒ ҉

̆ Python Ҭ̆ №̆ ԅ №Ȃ 

ף                      1. 1 (intro_ 1. 1)   

 Python Ҭ ץ bool ̆ ṿ Ṝ Ȃ ԍ ̆

ṿҹTrue Falsĕ ‰ ҹand , or , notȂ

 

    Ӟ ᵬ ᶛ ԍ̂==̃ ̆ ԍ̂>̃ Ȃ ̆῏

ץ ‗ Ȃ 1.1Ҭ ԅ῏ ҍ

̆ ῒ ῒᵬ ԅҽᶛ Ȃ 

>>> True 

True 

>>> False 

False 

>>> False or True 

True 

>>> not (False or True) 

False 

>>> True and True 

True 

1 print(2+3*4)  

2 print((2+3)*4)  

3 print(2**10)  

4 print(6/3)  

5 print(7/3)  

6 print(7//3)  

7 print(7%3)  

8 print(3/6)  

9 print(3//6)  

10 print(3%6)  

11 print(2**100)  



   

ԍ < ԍ  

ԍ > ԍ  

ԍ ԍ <= ԍ ԍ 

ԍ ԍ >= ԍ ԍ 

ԍ ==  

Ҍ  !=  Ҍ  

 and ң ҹ ҹ  

 or  ң ѿҹ ҹ  

 not  Ẋ̆Ẋ  

                        1.1 ῏  

ש                    1. 2 ῗ (intro_1.2) 

 Ҭ Ȃ Python Ҭ̆ ץ Ҋ⅞ ̂_̃ᵬ

ҹ ̆ Ώ ̆ ғ ץ ᴋ Ȃ Ṝ ӈ ̆

ᶏᵰ ⱴ Ȃ 

 Python Ҭ̆ ѿҩ ѿ ԅ ṿ ̆ѿҩ ӊ֟ ԅȂ ṿ

ᶫԅ ҍṿ Ȃ ᴪ ѿҩ ̆ Ҍ Ȃ Ҋ

̔ 

 

 ṿ theSum = 0 ⇔ ԅѿҩ ҹtheSum ̆ ғᶏ 0 

̂ 1. 3̃Ȃѿ ̂ ԋҩᶛ ̃̆ ṿ №ᴪ ṿ ̆

Ȃ ױ ᶛ Ҭ̆ theSumץ ̆

ԅ̂ 1. 4̃ ҉ ᶛ ԅѿҩBool ṿTruĕ Ӈ Ӟ ̂

theSumӞҹҌool ̃Ȃ ̆ Python Ҭ̆ ṿ ԅ̆ Ӈ Ӟᴪ

>>> theSum = 0 

>>> theSum 

0 

>>> theSum = theSum + 1 

>>> theSum 

1 

>>> theSum = True 

>>> theSum 

True 

print(5==10) 

print(10 > 5) 

print((5 >= 1) and (5 <= 10)) 



Ȃ ṿ ̆ Python ῒ ѿҩ ̆ ѿҩץ

ץ Ȃ 

                      

                          1. 3  

                     

                           1. 4 ṿ ԅ  

1.7.1.2  

 ԅ ṿ ңҩ ̆Python ѿ ↓ ῤ Ȃ↓ ̆ ұ ᾝ

̆ ғ ҉ ᵌ̆ᵖ №≢ ѿ֓ Ҭ ≢

Ȃ ῖ ↕ Ȃ 

 ѿҩ↓ ҩ ҩ Python Ҭ Ȃ↓ ̆

ҩ Ȃ ↓ [] Ȃ↓ ̆ ↓ Ҭ Ҍ ѿҩ ̆ ғ

↓ ἝҊץ ѿҩ Ȃ ѿҩᶛ ԅ↓ ҬPython Ȃ 

 

 ⌠ PythonҬ ѿҩ↓ ṿ ̆ ҩ↓ ᴪ Ȃ Ӈҹԅ Ҋ ҩ↓ ץ

̆ ױ ṿᴰ ѿҩ Ȃ 

 ҹ↓ ̆ ץ ѿ ↓Ӟ ץ ᴋᵥPython Ҭ ↓ Ȃ 1. 2

₮ԅ ױ ᵬ ̔ 

   

 [  ]  ↓Ҭ ѿҩᾝ  

 + ↓ 

>>> [1,3,True,6.5] 

[1, 3, True, 6.5] 

>>> myList = [1,3,True,6.5] 

>>> myList 

[1, 3, True, 6.5] 



 *  ↓ 

ῒҬ in  ᾝ ↓Ҭ 

 len  ↓  

℗  [  :  ]  ℗ ᵬ 

                    1. 2  ᴋᵥPython ↓  

⌠↓ ̂ 0׆̃↓ ̆℗ ᵬmyList[1:3] ̆ᴪ Ҋ׆ ҹ1⌠Ҋ ҹ3̂ᵖҌ

3̃ Ȃ 

̆ᵰ ⇔ ѿҩ↓ Ȃ ҩᴋⱵ ץ ᵬ Ȃᶛ Е 

 

ḂῬ ѿᴆ ῏ ᵬ Ԋ̆ ↓Ҭ

Ȃ ҩ ץ Ҋ Ҭ ⌠ᵣ ̔ 

 

ף                       1. 3 (intro_ 1. 3)  

A ҈ᴍ ҹmylist ↓ Ȃ mylist Ҭ ᾝ ̆

ᵣ ԅAҬȂ 

↓ ᶫԅѿ ↓ Ȃ 1. 3 ᶫԅѿҩ ̆῏ԍ ױ ӊ

ᶛ Ҭ ̔ 

   

append alist.append(item)  ↓ ⱴѿҩ  

insert  alist.insert(i,item)  ↓ ҩᵝ ῀ѿҩ  

pop alist.pop()  ↓ ѿ  

pop alist.pop(i)  ↓  i  

sort  alist.sort()  ↓  

reverse  alist.reverse()  ↓  

del  del  alist[i]  − ᵝ ҉ ᾝ  

index  alist.index(item)  ↓ Ҭ ѿҩ ԍ item  

count  alist.count(item)  ↓ Ҭ ṿ ԍ item 

remove alist.remove(item)  − ↓ Ҭ ѿҩṿ ԍ item  

                         1.3 Python↓ Ҭ ᶫ  

>>> myList = [0] * 6 

>>> myList 

[0, 0, 0, 0, 0, 0] 

myList = [1,2,3,4] 

A = [myList]*3  

print(A)  

myList[2]=45 

print(A)  



 

 

ף                     1. 4 ↓ ᶛ(intro_ 1. 4)  

 ᵰ ץ ⌠ѿ֓ ̆ᶛ pop̆ ԅѿҩṿ ғ ḱ ԅ↓ Ȃῒז ̆Ἕreversĕ

ḱ ԅ↓ ṿ̆pop ѿ ̆ᵖӞ ץ ѿҩ ᾝ − Ȃᶏ

֓ ₱ ̆ Ҋ Ӟ 0׆ ȂᵰӞᴪ ⌠ ά.έ ̆ ԍ ҩ ҩ

ȂmyList.append(False)ץ ᵬάᶏ myList append ₱ ѿҩṿFalseέȂ

ᶛ ᵣץ ҩ ץ ₱ Ȃ 

 

myList = [1024, 3, True, 6.5] 

myList.append(False) 

print(myList)  

myList.insert(2,4.5) 

print(myList)  

print(myList.pop())  

print(myList)  

print(myList.pop(1))  

print(myList)  

myList.pop(2) 

print(myList)  

myList.sort()  

print(myList)  

myList.reverse() 

print(myList)  

print(myList.count(6.5))  

print(myList.index(4.5))  

myList.remove(6.5) 

print(myList)  

del myList[0] 

print(myList)  

>>> (54).__add__(21) 

75 

>>> 



҉̆ ױ 54 ҹάaddέ ₱ ̂ PythonҬ ᵬ__add__̃ 21ᵬҹṿ

add̆ ױ 75Ȃ ѿױ Ώ54+21Ȃ ᴪױ ῏ԍ Ȃ 

ѿҩpythonҬ ҍlist ῏ ⱳ rangeȂrange ֟ ԅѿҩ ̆ ҩ

ץ ѿҩ ↓Ȃ ᶏ list ⱳ ̆ ץ range ṿ ҹѿҩ↓ ȂҊ ῏ԍ

̔ 

 

rangeף ԅѿҩ ↓Ȃ ᴪ׆ 0 Ȃ ᵰ ᶫ , ׆ץ

, ץ ѿ֓ Ȃ ѿҩᶛ Ҭ̆range(10) ,  ҩ ׆↓ 0 ⌠ 10 Ҍ

10Ȃ ԋҩᶛ Ҭ̆range(5,10) ׆  5 ⌠ 10 Ҍ 10̆ range(5,10,2) ҍ҉ ᶛ

ᵌ̆ᵖ ңҩ ӊ 2̂Ҍ 10̃ Ȃ  

ұ Ữץ ҩ ҩ ̆ ̆ ῒז Ȃ ױ ̆ ῒז

ҹ Ȃ ұ ṿ ( ᵖҌ̆ץ )ҍ №Ȃ 

>>> range(10) 

range(0, 10) 

>>> list(range(10)) 

[0, 1, 2, 3, 4, 5, 6, 7, 8, 9] 

>>> range(5,10) 

range(5, 10) 

>>> list(range(5,10)) 

[5, 6, 7, 8, 9] 

>>> list(range(5,10,2)) 

[5, 7, 9] 

>>> list(range(10,1,-1)) 

[10, 9, 8, 7, 6, 5, 4, 3, 2] 

>>> 



 

ҹ ұ ↓̆ ץ ӊ╠ ↓ ᵬ Ȃ ̆ ұӞ ѿ ↓

̆ѿ № 1. 4 ̆ᶛ :   

 

֓ Ҭ̆split Ȃsplit ѿҩ ұ ѿҩ №

ᵬҹ℗№ ұ ↓ Ȃ ҉ ᶛ Ҭ̆ĽvĽ № Ȃ № ̆split ᴪ

ꜚ tab ȁ ȁ ᵬҹ№ Ȃ  

 ᶏ   

center  astring.center(w)  ѿҩ ұ̆w ̆ ұ Ҭ 

count  astring.count(item)  ұҬ₮  item  

ljust  astring.ljust(w)  ѿҩ ұ̆w ̆ ұ  

lower  astring.lower()  ѿҩ ұ̆ῃ Ώ 

>>> "David"  

'David'  

>>> myName = "David"  

>>> myName[3] 

'i'  

>>> myName*2 

'DavidDavid'  

>>> len(myName) 

5 

>>> 

>>> myName 

'David'  

>>> myName.upper() 

'DAVID'  

>>> myName.center(10) 

'  David   ' 

>>> myName.find( 'v' ) 

2 

>>> myName.split('v' ) 

['Da', óidô] 

 



rjust  astring.rjust(w)  ѿҩ ұ̆w ̆ ұ  

find  astring.find(item)   item̆ ѿҩ ᵝ  

split  astring.split(schar) №schar ҹ ץ  ̆ ұ№◓̆ ѿҩ

↓  

1. 4  PythonҬ ұ  

ұ ↓ ӊ ≢ ↓ ץ ḱ ұҌ Ȃ ᵬ Ȃ↓  

̆ ұ Ҍ Ȃ ̆ᵰ ץ ṿ ѿҩ↓ Ҭ ᾝ ̆ ԍ ұ

ᵬ Ҍᾛ Ȃ  

 

 

ᾝ tuple ↓ list ᵌ̆Ӟ ↓ ̆ ≢ ̆tuple Ҍ ῒҬ ̆

Ἕ ұȂᾝ Ҍ ḱ Ȃᾝ ҹ ̆ ѿ ↓ṿȂ ̆ᵬҹѿ

ҩ ↓̆ Ӟ ԍ҉ ῏ԍ ↓ ̆ᶛ  ̔ 

>>> myList 

[1, 3, True, 6.5] 

>>> myList[0]=2**10  

>>> myList 

[1024, 3, True, 6.5] 

>>> 

>>> myName 

'David'  

>>> myName[0]='X'  

Traceback (most recent call last): 

  File "<pyshell#84>", line 1, in -toplevel- 

    myName[0]='X'  

TypeError: object doesn't support item assignment 

>>> 



 

ᵖ ̆ ᵰ ᾝ ѿҩᾝ ̆ ҉ ᴪ Ȃ ῏ error Ҭᴪ  

ᵝ Ȃ 

 

0ҩ ҩ ↓ Ȃ Ҍᾛ ₮ ᾝ ̆ ҹ ȁ

ѿ ↓ṿȂ ҹ set() Ȃ , ғ Ȃᶛ ̔  

 

̆ ׅ ѿ֓ҍӊ╠ ῒז ᵌ ᵬ̆ 1. 5 ԅ ֓

ᵬ,  ғӊ ₮ԅ ᵥᶏ ֓ ᵬ ΐᵣᶛ :   

 

 

 

>>> myTuple = (2,True,4.96) 

>>> myTuple 

(2, True, 4.96) 

>>> len(myTuple) 

3 

>>> myTuple[0] 

2 

>>> myTuple * 3 

(2, True, 4.96, 2, True, 4.96, 2, True, 4.96) 

>>> myTuple[0:2] 

(2, True) 

>>> 

>>> myTuple[1]=False 

Traceback (most recent call last): 

  File "<pyshell#137>", line 1, in -toplevel- 

    myTuple[1]=False 

TypeError: object doesn't support item assignment 

>>> 

>>> {3,6,"cat",4.5,False} 

{False, 4.5, 3, 6, 'cat'} 

>>> mySet = {3,6,"cat",4.5,False} 

>>> mySet 

{False, 4.5, 3, 6, 'cat'} 



ԍ῏     in ∞ ѿҩᾝ ԍ ҩ  

ᾝ     len ṿ Ҭᾝ  

|̂ ̃  A |  B ѿҩ ̆ ҩ  A,B  

&̂֜ ̃  A &  B ѿҩ ̆ ҩ  A,B ῍  

ᾝ ̆  A,B ֜  

-  A ï  B ѿҩ ̆ ҩ  A  A ҍ B 

῍ ᾝ ̂A-̂AšB̃̃ 

<=  A <=  B ∞  A Ҭ ᾝ  B Ҭ̆  

ṿ True   False 

                       1. 5  PythonҬ  

 

 

ᶫԅ ̆ ԍ ѿ֓ ᵬ̆ 1.6 ↓ҽԅѿ֓ ₱ ̆ӊ Ӟ

ѿ֓ᶏ ᶛȂ ̆union,  intersection,  issubset difference  ֓₱ ⱳ Ӟ ҉

ԓҬ₮ ף Ȃ  

₱  ᶏ   

union A.union(B) 
ѿҩ ̆ ҩ  A,B Ҭ ᾝ ̆ 

 A,B  

intersection A.intersection(B) 
ѿҩ ̆ ҩ  A,B ῍ ᾝ 

̆  A,B ֜  

difference A.difference(B) 
ѿҩ ̆ ҩ  A  A ҍ B ῍ 

ᾝ ̂A-̂AšB̃̃ 

issubset A.issubset(B) 
∞  A Ҭ ᾝ  B Ҭ̆  

ṿ True   False 

add A.add(item) 
 item ҩᾝ ⱴ⌠  A Ҭ 

>>> mySet 

{False, 4.5, 3, 6, 'cat'} 

>>> len(mySet) 

5 

>>> False in mySet 

True 

>>> "dog" in mySet 

False 

>>> 



remove A.remove(item) 
׆  A Ҭ  item ҩᾝ  

1. 6  PythonҬ ᵬ ₱  

 

>>> mySet 

{False, 4.5, 3, 6, 'cat'} 

>>> yourSet = {99,3,100} 

>>> mySet.union(yourSet) 

{False, 4.5, 3, 100, 6, 'cat', 99} 

>>> mySet | yourSet 

{False, 4.5, 3, 100, 6, 'cat', 99} 

>>> mySet.intersection(yourSet) 

{3} 

>>> mySet & yourSet 

{3} 

>>> mySet.difference(yourSet) 

{False, 4.5, 6, 'cat'} 

>>> mySet - yourSet 

{False, 4.5, 6, 'cat'} 

>>> {3,100}.issubset(yourSet) 

True 

>>> {3,100}<=yourSet 

True 

>>> mySet.add("house") 

>>> mySet 

{False, 4.5, 3, 6, 'house', 'cat'} 

>>> mySet.remove(4.5) 



 

׃ ѿ  Python ῖ̆ ῖ ԑӊ ᾝ ,  

ѿҩ ̂keỹ ѿҩṿ̂valuẽȂ ᾝ ҹ ṿ ̆ѿ ᵬ ̔ṿ̂key̔

valuẽȂ ῖ ̆ ῤ ṿ ↓ ѿ ̆ ӊױ Ȃ ҽҩᶛ

:   

 

ױ ץ ᾝ ṿ̆Ӟ ץ ⱴ ṿ ꜚ ῖȂľ

ṿĿ ѿ ᵬ ׆ ↓Ҭ ᾝ ᵬ Ҍ ̆ Ҍ ↓Ҋ ̆ ╠

Ȃ ⱴ ᾝ Ӟ ᵌ ̆ ↓Ҭ ⱴѿҩ ᾝ ̆ ⱴ ѿҩҊ ̆ ῖ↕

ⱴѿҩ ṿ Ȃ  

 

>>> mySet 

{False, 3, 6, 'house', 'cat'} 

>>> mySet.pop() 

False 

>>> mySet 

{3, 6, 'house', 'cat'} 

>>> mySet.clear() 

>>> mySet 

set() 

>>> 

>>> capitals = {'Iowa': 'DesMoines','Wisconsin':'Madison' } 

>>> capitals 

{'Wisconsin': 'Madison', 'Iowa': 'DesMoines'}  

>>> 

>>> capitals = {'Iowa':'DesMoines','Wisconsin':'Madison'}  

 >>> print(capitals['Iowa'])  

DesMoines 

>>> capitals['Utah']='SaltLakeCity'  

>>> print(capitals) 

{'Wisconsin': 'Madison', 'Utah': 'SaltLakeCity', 'Iowa': 'DesMoines'}  

>>> capitals['California']='Sacramento'  

>>> print(len(capitals)) 

4 

>>> for k in capitals:  

print(capitals[k]," is the capital of ", k)  

('Madison', ' is the capital of ', 'Wisconsin') ('SaltLakeCity', ' is the capital of ', 'Utah') 

('DesMoines', ' is the capital of ', 'Iowa') ('Sacramento', ' is the capital of ', 'California')  



ף 1. 5 ῖ(intro_ 1. 5)  

℗ ̆ ῖ ԍ (key) Ữ ̆ ҉ᶛҬ̆ ѿҩ ⱴ ṿ  

(  ĽUtahĽ:ĽSaltLakeCity Ľ ) ԅ ῖҬ ѿҩᵝ , ԋҩ ⱴ ṿ  

(ĽCalifornia Ľ: ĽSacramentoĽ) ԅ ѿҩᵝ Ȃ῏ԍ ᵝ ҉ ľ ↓

Ŀ ѿ ῏̆ ᴪ Ҭ Ȃ ҉ᶛҬ Ӟױ ԅ length  ₱ ̆ ӊ╠₃

ѿ , ץ  ῖҬ ṿ Ȃ  

ῖ ץ ₱ ᵬȂ  1. 7  1. 8 №≢ ₮ԅ ῖҬ ᶏ ̆

ץ ΐ ᵌⱳ ₱ ̆ӊ ѿ ף ₮ԅ ױ ᵬȂkey̆value item ҈ҩ₱

№≢ ₮ ῖҬ ȁṿȁ ṿ ̆ ᵰ ץ  list  ₱ ױ ⌠  ҹ↓

Ȃget ₱ ң Ҍ Ȃ ѿ ̆  key Ҍ ῖҬ̆ ᴪ None̕ ԋ

̆ⱴ῀ѿҩ ̆  key Ҍ ῖҬ, ѿҩ ṿȂ  

   

[]  mydict[ókeyô]  key ҩ ṿ̆  key Ҍ ̆↕ᴪ  

 

In key in mydict  key ҩ ῖҬ̆ Ӈ  Truĕ Ҍ ̆ 

 False 

del del mydict[ókeyô] ῖҬ  key ҩ ṿ  

1. 7  PythonҬ ῖ  



 

₱  ᶏ   

keys adict.keys() ץ↓  adict Ҭ (key) 

values adict.values() ץ↓  adict Ҭ ṿ(value) 

items adict.items() ץ↓  adi ct  Ҭ ṿ ↓̆ ҩ 

ᾝ ṿ ᾝ  

get adict.get(key)  key ṿ̆  key Ҍ ̆  None 

get adict.get(key,alt)  key ṿ̆  key Ҍ ̆  alt 

1. 8  PythonҬ ῖ ₱  

1.7.2 ῀ҍ ₮  

̆ ̆ ױ ҍ ԑꜚȂ ׂ

ѿҩ ᵬҹѿ ᶫ ῀ Ȃ  Python ,  ᵖ ױ

₱ ץ ‗ ҩ ȂPython ҹ ױ ᶫԅ ѿҩ₱ ̆ ῀ ֓ ̆

ץ ұ ҹ ᶫ ῀ ( ῀ Ṝ ҩľplease input  your dataĿӊ

)Ȃ ҩ₱  input Ȃ  

>>> phoneext={'david':1410,'brad' :1137} 

>>> phoneext 

{'brad': 1137, 'david': 1410} 

>>> phoneext.keys() 

dict_keys(['brad', 'david'])  

>>> list(phoneext.keys()) 

['brad', 'david']  

>>> phoneext.values() 

dict_values([1137, 1410]) 

>>> list(phoneext.values()) 

[1137, 1410] 

>>> phoneext.items() 

dict_items([('brad', 1137), ('david', 1410)]) 

>>> list(phoneext.items()) 

[('brad', 1137), ('david', 1410)] 

>>> phoneext.get("kent") 

>>> phoneext.get("kent","NO ENTRY" ) 

'NO ENTRY'  

>>> 



Python Ҭ  ļĽ ₱ ѿ ұ̆ ҩ ұ ҹ (prompt),  

ҹ ҩ ұѿ ῀ Ḥ ̆ ԍ ῀Ȃҽҩᶛ ,ᵰ ץ :   

 

ӊ ̆ ⌠ԅ ӊ ῀ԅָӇ̆ ᴪ  aName ҩ ҬȂᶏ  input ̆

ױ Ώ₮ ῀ ̆פ ῀ Ữ Ḃץ̆ ѿ

ᵬȂᶛ ̆ Ҋ ң Ҭ̆ ѿ ױז῀ ̆ ԋ  ԍױז ῀

ұ ԅ ̆ ₮ԅ Ȃ  

 

ף 1. 6  input ₱ ̆ ѿҩ ұ(intro_ 1. 6)  

input  ₱ ⌠ ῀ ̆ ṿ ѿҩ ұȂῒ ԅ ⌠ ῀

῀ ‰ ̆ ᵰ ҩ ұ ҹ ѿ ̆

Ȃ Ҋ ֓ Ҭ, ῀ ұ ҹԅ ׆̆ ῀ ץ ѿ

Ȃ  

 

1.7.2.1 ұ ₮  

 ӊ╠ ױ ԅ ԅ print  ₱ ѿ Ḃ Python Ҭ ₮ ̆ ץ

 0 ҩ ҩ ῒ ₮̆ ᵬҹ№ ȂԊ ҉̆ ױ ץ  sep 

ḱ № Ȃ , ѿ ₮ ץ ( >>>) ̆ᶏ  end ץ ѿ Ȃ

Ҋץ ף ԅ ᵥ Ȃ 

aName = input('Please enter your name: ') 

aName = input("Please enter your name ") 

 print("Your name in all capitals is",aName.upper(),  

    "and has length", len(aName)) 

sradius = input("Please enter the radius of the circle ") 

radius = float(sradius) 

diameter = 2 * radius 



 

 Ҭ̆ ₮ ̆Python ᶫԅѿ ף ₮, ҹ

ұȂ ұ ᶫԅѿҩ ̆ῒҬ ᴪḠ ̆ ᵝ ↕

ᾟȂ ᶛ ҩ ̔ 

 

ľis Ŀ ľyears oldĿ,p ῒҬ  name  age ᴪ ṿ Ȃ≠

ұ, ױ Ώ :   

 

 ҩ ᶛ ԅѿ ұ Ȃ% ұ ̆ ҹ ᵬ Ȃ ҉  

ҩ Ҭ̆% ұ̆ ↕ ѿҩ ̆ῒҬ ԅ ұ

ṿȂ Ҭ ҩ ұҬ ᵝ ѿ ̆ ṿ ᵝ

Ҭ̆׆ ⌠ ᶭ ̆ ף ᵝ ᵝ Ȃ  

ױ  ה ңᶷȂ ұ ץ ѿҩ ҩ  

ף ᵝ Ȃ% ̆ ԅᵥ ᴪ ᾟ⌠ ұ ҩᵝ Ȃ

҉ ҩᶛ Ҭ̆%s ԅ ῀ ұ̆  %d ԅ Ȃῒ

 i,  u,f,e,g,c  %Ȃ 1.9 ԅ Ҍ Ȃ 

  

 ₮  

d, i  

u  

f ̆  m.ddddd 

e ̆  m.ddddde+/-xx 

E ̆  m.dddddE+/-xx 

g -4  5 ᶏ %ĕ ↕ᶏ %f 

c  

>>> print( "Hello" ) 

Hello 

>>> print( "Hello" ,"World")  

Hello World  

>>> print( "Hello" ,"World", sep="***")  

Hello***World  

>>> print( "Hello" ,"World", end="***")  

Hello World***  

>>> 

print (aName, "is", age, "years old.")  

print("%s  is %d years old." %  (aName, age)) 



s ұ  str() ҹ ұ  

% ῀ѿҩ% 

1. 9  ұ  

 ԅ ӊ ,ᵰӞ ץ  % ӊ ῀ ḱ Ȃ ḱ ץ ѿ

ᶏ Ȃ ḱ Ӟ ⱴ ̆

Ȃ 1.10 ₮ԅ ֓ ḱ ᶏ Ȃ 

ḱ  ᶛ   

number %20d ṿ  20 ҩ  

- %-20d ṿ  20 ҩ ̆  

+ %+20d ṿ  20 ҩ ̆  

0 %020d ṿ  20 ҩ ̆╠ ľ0Ŀ 

. %20.2f ṿ  20 ҩ ̆ғḠ ңᵝ  

(name) %(name)d ׆ ῖҬ  key ҹ name ṿ  

1. 10  ḷ  

 

 ᵬ ( %) ᶷ ѿҩ ̆ῒҬ ṿ ᴪ ῀ ᶷ ұ̆

ҩ ץ ᾝ ̆Ӟ ץ ῖȂ ҩ ᾝ ̆ Ӈ ṿ ῀ ̆Ӟ

̆ᾝ Ҭ ѿҩᾝ ԍ ұ ѿҩ ᵝ , ׆ ᶭ Ȃ

ҩ ῖ, Ӈ ṿ ױז (key) ῀ ̆ ’Ҋ̆

Ҭ (name)ḱ (key) , ׆ ῀ῒṿȂ  

 

>>> price = 24 

>>> item = "banana"  

>>> print("The %s  costs %d cents"%(item,price))  

The banana costs 24 cents 

>>> print("The %+10s  costs %5.2f cents"%(item,price)) 

The     banana costs 24.00 cents 

>>> print("The %+10s  costs %10.2f cents"%(item,price)) 

The     banana costs      24.00 cents 

>>> itemdict = {"item":"banana", "cost" :24} 

>>> print("The %(item)s  costs %(cost)7.1f cents"%itemdict) 

The banana costs    24.0 cents 

>>> 



 ԅ ᶏ ץ ḱ ұ ̆PythonҬ ұӞ ԅѿҩ ҹ 

format  ₱ ̆ ץ ѿҩ  Formatter ץ̆  ұ Ȃ῏ԍ 

Python ѿ , ץ  Python Library  ΎȂ  

1.7.3   └  

 Ἕ ╠ױ , Ҭ ңҩ └ ̔ ף ȂPython ױ Ҍ

̆ ᵬ ץ ԍ Ȃ  

 ԍ ף ̆Python ᶫԅѿҩ while  for Ȃwhile ץ ᴆҹ

’Ҋѿ ᵣȂᶛ :   

 

 ₮ľHello  worldĿ5 Ȃ ᴆ ᴪ∞ ̆ ∞ ҹ ̆

Һᵣ Ȃ ԍ └ ̆ ױ ץ  Python Ҭ  while  Ȃ  

 while  ѿҩ ף ̆ ױ ᴪ Ҍ Ҭᶏ ⌠Ȃ

’Ҋ,ѿҩ ᴆ ץ └ ף  Ȃᶛ  ̔ 

 

ף  Ҭ̆ Һᵣ ᴆ ’Ҋ ᴪ Ȃ  counter  ṿ

ԍ ԍ 10 ғ  done( )  False( not  False   True)̆ + = Ȃ  

 ’Ҋ Ȃ ѿҩ ף  for ץ   Python 

῍ ᶏ Ȃ ҩ ѿҩ ↓ ̆for ץ  ᾝ Ȃᶛ :   

>>> counter = 1 

>>> while counter <= 5: 

...     print("Hello, world")  

...     counter = counter + 1 

Hello, world 

Hello, world 

Hello, world 

Hello, world 

Hello, world 

while counter <= 10 and not done: 

... 



 

 item ᶭ № ↓ Ҭ ҩṿ[1,3,6,2,5] Ȃ ף ҺᵣȂ ԍᴋᵥ (↓ ȁ

ᾝ ұ)Ȃ  

for  ᵬ ṿף ̆ᶛ :   

 

 ᴪ ₮ⱳ  5 Ȃ₱ ᴪ ѿ ↓ ף ↓(0,1,2,3,4,) ̆ ҩṿ

№ ̆ ῒ ₮Ȃ  

ף  ѿҩ ⱳ ұ ȂҊ ף ұ ҩ

̆ ғ ⱴ⌠↓ Ȃ ѿҩ↓ Ȃ 

 

>>> for item in [1,3,6,2,5]: 

...    print(item) 

... 

1 

3 

6 

2 

5 

>>> for item in range(5): 

...    print(item**2) 

... 

0 

1 

4 

9 

16 

>>> 

wordlist = ['cat','dog','rabbit'] 

letterlist = [ ] 

for aword in wordlist: 

    for aletter in aword: 

        letterlist.append(aletter) 

print(letterlist) 



ף 1. 7 ↓ Ҭ ᾝ  (intro_ 1. 7)   

 ᾛ ₮ ̆ Ҍ ᵬȂ ᶫԅң

̔if  else   if ȂҊ ѿҩ ԋᾝ ᶏ  if - else  ᶛ Ȃ  

 

 ҩᶛ Ҭ̆ n ԍ ԍ Ȃ ̆ ₮ѿҩ ̆ ₮ Ȃ Ҍ ,

↕  else  ̆ Ȃ 

 ̆ҍᴋᵥ └ ѿ ץ ̆ ⌠ ‗ץ Ҋѿҩ Ȃᶛ

̆Ẋ score ѿҩ ̆ №Ȃ 

 

 ҩ ₮ № № Ȃ № ԍ ԍ 90̆ ₮ AȂ

( else )̆Ҋѿҩ∞ ᴪ Ȃ № ԍ ԍ 80̆  80  89 ӊ ̆ ↕ ѿ

ҩ∞ Ȃ ₮ BȂ ױ ץ ⌠ Python ꜛԍ  if   else  ӊ  ̆

ᴋᵥ ᾝ Ȃ  

ѿ ᶏ  elif  ᵬҹ῏ Ȃelse   if  ̆ ԅ Ȃ  

else  ׅ Ȃ ҹ ҉ץ ᴆ Ҍ Ȃ 

if n<0: 

   print("Sorry, value is negative") 

else: 

   print(math.sqrt(n)) 

if  score >= 90: 

   print('A') 

else: 

   if  score >=80: 

      print('B') 

   else: 

      if  score >= 70: 

         print('C') 

      else: 

         if  score >= 60: 

            print('D') 

         else: 

            print('F') 



 

 Python ҬӞ ѿҩ ̆if  Ȃif Ҭ̆ ᴆҹ ̆↕ ᵬȂ

ᴆҹẊֽ̆ Ȃᶛ ,Ҋ ף ᾢ  n ṿ ҹ Ȃ , ↕ῒ

ṿ₱ ḱ ṿȂ ᵥ̆Ҋѿ ף Ȃ 

 

№  

 Ҋ ӟ ᵰ ԅ҉ץῤ Ȃḱ  Activecode 8 ף ̆ᶏ ↓

ҩ ѿ◐ Ȃ  

                              

 

 ↓ Ҭ̆ ѿ ף ᶏ ף ⇔ ↓ Ȃ ҹ↓ Ȃ↓

ץ ᵰ⇔ ԍ ֓ ᴆ ↓ Ȃᶛ ̆ ױ ⇔ ԍ 10 ῃ

↓ ̆ ױ ᶏץ  for  :   

 

if  score >= 90: 

   print('A') 

elif score >=80: 

   print('B') 

elif score >= 70: 

   print('C') 

elif score >= 60: 

   print('D') 

else: 

   print('F') 

if n<0: 

   n = abs(n) 

print(math.sqrt(n)) 

# the answer is: ['c', 'a', 't', 'd', 'o', 'g', 'r', 'b', 'i'] 

>>> sqlist=[]  

>>> for x in range(1,11): 

         sqlist.append(x*x) 

>>> sqlist 

[1, 4, 9, 16, 25, 36, 49, 64, 81, 100] 

>>> 



   ᶏ ↓ , ױ ѿץ :  

 

  for  Ҭ,  x 10 ⌠ 1 ׆(Ҍ  10) ṿȂ  x *  x ṿ ̆

ⱴ⌠  ↓ ҬȂ↓ ҬӞ ᶏץ Ḃץ̆ ֓ ⱴ⌠ ↓

ҬȂᶛ ̔ 

 

 ҩ↓ ԅѿҩֽ ῤץ 10 ⌠ 1  ῃ ↓ ̆ᴋᵥ ף

↓ ץ ↓ Ҭ ѿҩ ↓ Ȃ 

 

№  

 

 Ạ Activecode8 ᵰ ↓ Ȃ ̆ − ᾝ Ȃ 

 

1.7.4  

Ώ ̆ ᴪ₮ ң Ȃ ѿ̆ ̆ Ҭ

ԅѿҩ Ȃᶛ ̆  for  Ҭ Ώῳ ̔ 

 

 ’Ҋ̆Python Ҍ פ ̆ ҹҌ ↕Ȃ ᵰ

ѿ ӟѿ ̆ Ȃ  

>>> sqlist=[x* x for x in range(1,11)] 

>>> sqlist 

[1, 4, 9, 16, 25, 36, 49, 64, 81, 100] 

>>> 

>>> sqlist=[x* x for x in range(1,11) if x%2 != 0] 

>>> sqlist 

[1, 9, 25, 49, 81] 

>>> 

>>>[ch.upper() for ch in 'comprehension' if ch not in 'aeiou'] 

['C', 'M', 'P', 'R', 'H', 'N', 'S', 'N'] 

>>> 

# the answer is: ['c', 'a', 't', 'd', 'o', 'g', 'r', 'a', 'b', 'b', 'i', ôtô]  

>>> for i in range(10) 

SyntaxError: invalid syntax (<pyshell#61>, line 1) 



ѿ ̆ ץ ̆ᵖ ₮ Ȃ ԍ

ԅ Ȃ ̆ ̆ Ȃ ֓  

ҹ ( exceptions)Ȃ  

Ṝ, ∆ ҹ Ȃᵖ ̆ ᶫ

ԅѿ ֓ ̆ ⌠ ֓ ѿ֓ Ȃ ױז ̆

̆ ⇔ץ Ȃ 

̆ ױ ҹ ľ ₮ĿȂ ץ  try  ľ Ŀ ₮ Ȃᶛ ̆

ѿ ף ̆ ῀ ̆  Python ₱ Ҭ ₱ Ȃ ῀ѿҩ

ṿ̆ ṿ ԍ ԍ 0 ̆ ῒ Ȃ ῀ѿҩ ṿ̆ ₱ ѿҩ

ValueError  Ȃ  

 

ױ ץ try ׆  Ҭ print ₱ ҩ Ȃ ̆ ԅľ Ŀԅ

̆ ᴪ ѿ Ȃᶛ :   

 

 try  ֟ ԍ ₱ ̆ ᴪ Ḥ ̆ ᶏ

ṿ ṿȂץ Ḡ ױ ѿҩ Ȃ ̆ Ҍᴪ ,̆ ᴪ ⌠

Ҋѿҩ Ȃ  

>>> anumber = int(input("Please enter an integer ")) 

Please enter an integer -23 

>>> print(math.sqrt(anumber)) 

Traceback (most recent call last): 

  File "<pyshell#102>", line 1, in <module> 

    print(math.sqrt(anumber)) 

ValueError: math domain error 

>>> 

>>> try: 

       print(math.sqrt(anumber)) 

    except: 

       print("Bad Value for square root") 

       print("Using absolute value instead") 

       print(math.sqrt(abs(anumber))) 

Bad Value for square root 

Using absolute value instead 

4.79583152331 

>>> 



 ̆ ץ ᶏ  raise  └ Ȃᶛ ̆ Ҍױ ₱ ̆

῀ṿ̆ ȂҊ ף ԅ ₮ѿҩ RuntimeError   Ȃ

̆ ⅞ ׅ ᴪ ̆ᵖ ⇔ Ȃ 

 

 ԅ҉  RuntimeError , ῒזז Ȃ ץ ᵥ

₮  Python ΎȂ  

1.7.5 ӈ₱  

 ↨ ᶛ ׆ Python ₱ Ҭ ԅ ѿ₱ Ȃ ѿ ’Ҋ̆ ױ ץ ӈ

ѿҩ₱ ᴋᵥ Ȃѿҩ₱ ӈ ѿҩ ̆ѿ ̆ ₱ ҺᵣȂ Ӟ

ץ ѿҩ ṿȂᶛ ̆Ҋ ӈѿҩ ῀ṿ ₱ Ȃ 

 

 ₱ ӈ ₱ square ↓ Ȃ ₱҉ץ Ҭ̆n ѿ

̆ square₱ ῀ѿҩ Ȃ₱ Һᵣ n ̆

ҩṿȂ ױ ץ Python Ҭ square₱ Ȃ square ₱ ᴰ ѿҩ

ṿ̆ ҉ ᶛ Ҭ̆ ױ 3 ҩ ṿᴰ ԅ₱ Ȃ ̆ square ₱ ṿ

ץ ῒז ᵬ ᶏ Ȃ 

ױ  ץ ᶏ ľ Ŀ ױ ₱ Ȃ ̆ᶏ

ԍ ṿȂ newguess= 1/2  *̂oldguess+ N /  oldguess̃ ѿҩṿ n̆ ҉ץ

̆  

>>> if anumber < 0: 

...    raise RuntimeError("You can't use a negative number") 

... else: 

...    print(math.sqrt(anumber)) 

... 

Traceback (most recent call last): 

  File "<stdin>", line 2, in <module> 

RuntimeError: You can't use a negative number 

>>> 

>>> def square(n): 

... return n**2 

... 

>>> square(3) 

9 

>>> square(square(3)) 

81 

>>> 



ѿ newguess Ҋѿ ף oldguess ῀ Ȃ ᶏ ∆ṿҹ

n/2Ȃף 1 Ҭ ѿҩ₱ ̆ ѿҩṿ n̆ Ạ 20 ӊ ṿȂ ̆

ΐᵣ ₱ ӈῤ̆ Ҍ ₱ ҹ ⌠ ᵥ ҩⱳ Ȃ

ף 1 ˽ ᵬҹ ᶏ Ȃ˽ ᴋᵥ Ȃ 

 

№  

 ѿҩ ԅ ױ Ȃᵰ ԅ ̙ ₮̆

῀ѿҩ ̆ ̆ ᴪ ῀ѿ ↓ ̆

֒ῃ Ȃ ̆Ẋ ױ ѿҩ Python ₱ Ȃᵰ ҹ ӄץ ѿ ֒

̙ ױ ҹ̔ľmethinks it  is  a weaselĿ 

 ᵰҌᴪ Ҭ ҩ ̆ ᶏץ Python IDE Ȃ ױ ҩ

Ώѿҩ₱ ̆ ₱ ѿҩ 27 ҩ ұ̆׆ 26 ҩ Ҭ ѿҩ

Ȃ ױ Ώ ѿҩ₱ ̆ ұ ұȂ 

 ҈ҩ₱ ₱ ̆ Ӈ ұҬ₮ ԅ̆

ױ ԅȂ ῃ ₮ ̆ ᴪױ ѿҩῃ ұ.ҹԅ ԍ ᵰ

̆ ҈ҩ₱ ₮⌠ ╠ҹ ֟ ұ̆ ֟ ҩ ұӊ╠

1000 Ҭ֟ ῒ Ҍ ұ Ȃ 

 

 ᵰ ץ ᴨ ̆Ḡ ̆ ḱ ⌠ ╠ҹ ҍ ұ

ұҬ ѿҩ Ȃ ұҬ ̆ ױ ҩ ╠ѿҩ

ұҬҌ ̆ ѿ ᵌľ Ŀ Ȃ 

1.7.6̈ PYTHON ̔ ӈ  

╠ӊױ  ԅ Python ѿ ̆⌠ ╠ҹ ױ ԅ ῤ

└ Ȃᵖ ̆ ѿҩ ᾛ ̂ ‗

ֲ̃ ⇔ ѿҩ ץ ‗ Ȃ 

def squareroot(n): 

root = n/2 #initial guess will be 1/2 of n 

for k in range(20): 

root = (1/2)*(root + (n / root)) 

return root 

>>>squareroot(9) 

3.0 

>>>squareroot(4563) 

67.549981495186216 

>>> 

29 



 ᵟ ױ ᶫѿҩ῏ԍ ָӇ ̂ ̃ Ạ

ָӇ̂ ̃ Ȃ ѿ ̆ѿҩ Ҭ׆ץ

Ӟ ᶫ ֓ ⌠ѿҩ ҬȂ ᵥ ױ ѿ

̆ ױ ᶭ Ạ Ȃ 

1.7.6.1. ᶛ̔FRACTION  

 ѿҩ ᶛ ѿҩᶏ ӈ ѿҩ Fraction

Ȃ ױ Python ᶫ ᶫ ᶏױ Ȃ Ṝ̆ ̆ ⇔ ѿҩľ ᵌĿ

fraction ᴪ Ȃ 

 ѿҩ fraction 3 /  5 ң №Ȃ҉ ̆ ҹ№ ̆ ץ ᴋᵥ ȂҊ ̆

ҹ№ ̆ ץ ᴋᵥ ԍ 0 ̂ fraction № ̃Ȃ ױ ⇔ץ ѿҩ

ᵌᴋᵥ fraction ̆ᵖ ’Ҋ ױ № ѿҩ ℗ ṿȂ 

 Fration  ᶏ Fraction  ᵬἝᴋᵥῒז ṿѿ ̆ ױ

ⱴ̆⁞̆ӗ Ȃ Ӟױ fraction  ᶏ ‰ ľ№ Ŀ ̆ᶛ 3 /  5Ȃ ̆

fraction ץ  ̆ Ҍ ̆ ױ ץ

₮ Ȃ 

 Python Ҭ̆ ױ ᶫѿҩ ѿҩ ̂ ҉ ᵌԍ₱ ӈ̃ ӈѿҩ

Ȃҽ ҩᶛ ̆ 

 

 ҹ ױ ᶫԅ ӈ Ȃ ԍ ѿ ᶫ ₱ Ȃ ₱ Ҭ

ӈԅ ⇔ Ȃ⇔ ѿҩ Fraction  ̆ ױ ᶫң ̆№ № Ȃ

PythonҬ̆ ₱ ᵬ__init__ ̂ңҩҊ⅞ init  ӊ╠ ӊ ̃̆ ף 1.8 

Ȃ 

 

ף                                1.8(intro_1.8)  

 ̆ ↓ ҈ ̂self,top,bottom ̃Ȃself ѿҩ ̆ ץ ᵬ

ҹ Ȃ ѿҩ ̕ ̆ Ҍ ₮ѿҩ

ṿȂ ╠ ̆Fraction ң ̆№ № Ȃ ₱ self.num ӈ

Fraction ѿҩῤ ҹ numᵬҹ Ȃ ̆self.den ⇔ ҹ№ Ȃ

ңҩ ṿ ∆ № ̆ᶏ fraction ṿȂ 

 ҹ⇔ ѿҩ Fraction  ᶛ̆ ױ Ṣꜛ Ȃ ᴪ ᶏ ᴰ ṿ

Ṝ ̂ Ҍᴪױ Ṣꜛ__init__ ̃Ȃᶛ ̆ 

 

class Fraction: 

#the methods go here 

class Fraction: 

def __init__(self,top,bottom): 

self.num = top 

self.den = bottom 

myfraction = Fraction(3,5) 



 ⇔ ѿҩ ̆ ҹmyfraction ף  № 3̉5̂ԓ№ӊ҈̃Ȃ 1. 5 ԅ ҩ

Ȃ 

 

                            1. 5 ѿҩ№ ᶛ 

ױ  Ạ ҊѿᴆԊ ҹȂ ᾢ̆ ױ № ᴪ

ָӇȂ 

 

 fraction ̆myf̆ Ҍ ᵥ ѿ Ȃ ⱳ ұץ ԍ

ұ ץ ῀ ₮Ȃmyf ѿ Ҭ Ữ ̂ ̃Ȃ Ҍ ױ

Ȃ 

ױ  ң ץ ‗ ҩ Ȃѿҩ ӈѿҩ ҹ show ᾛ Fraction  

ᵬҹѿҩ ұ ₮Ȃ ױ ץ ҩ ̆ ף 1.9 Ȃ ⇔╠ӊױ Fraction  

̆ ױ ץ shoŵ ̃ ̆ ̆ ȂҌ ̆ ᵬ

ѿ Ҍ Ȃҹԅᶏ ᵬ̆ ױ Fraction  ᵥ ѿҩ ұȂ

ⱳ ᴋⱵ Ȃ 

 

>>> myf = Fraction(3,5) 

>>> print(myf) 

<__main__.Fraction instance at 0x409b1acc> 

def show(self): 

print(self.num,"/",self.den) 

>>> myf = Fraction(3,5) 

>>> myf.show() 

3 / 5 

>>> print(myf) 

<__main__.Fraction instance at 0x40bce9ac> 

>>> 



ף                                1.9 (intro_1.9)  

 Python Ҭ̆ ѿҩ ‰ ̆ᵖҌѿ ᵬȂῒҬ ѿҩ__str__ ѿ

ҹ ұȂ ױ ⌠ ұȂ ױ Ạ

ҩ ľ Ŀ Ȃ ᴪױ ҩ ╠ѿҩ̆ ӈԅ

ҹȂ 

 ҹẠ⌠ ҩ̆ ױ ӈѿҩ ̆ ҹ__str__ ѿҩ ף 4 Ȃ

ҩ ӈ Ҍ ᴋᵥῒזḤ ̆ ԅ self Ȃ ̆ ᴪ ѿ ῤ

ҹѿҩ ұ̆ ѿҩ ұӊ ᵬҹ ұ῏ Ԋ Ȃ ұ ᴋ

ᵥѿҩ Fraction ҹ ұ Ȃ ҩ₱ ᶏ Ȃ 

 

ף                              1.10(intro_1.10)  

ױ  ҹץ ױ Fraction ῒז Ȃѿ֓ Ȃ ױ

⇔ ңҩ№ ⱴױז ѿ ᶏ ‰ ľ+Ŀ Ȃ ѿ ҉̆ ױ

ⱴңҩ№ ̆↕ᴪ ⌠ Ҋ̔ 

def __str__(self): 

return str(self.num)+"/"+str(self.den) 

>>> myf = Fraction(3,5) 

>>> print(myf) 

3/5 

>>> print("I ate", myf, "of the pizza") 

I ate 3/5 of the pizza 

>>> myf.__str__() 

'3/5' 

>>> str(myf) 

'3/5' 

>>> 



 

 ᵰה ̆ᵰᴪ ⌠ ľ+Ŀ Ȃ 

ױ  ץ ᶫ Fraction Ώ ‗ ҩ Ȃ PythonҬ̆ ҹ

__add__̆ ңҩ Ȃ ѿ̆self ̆ ҩ ̆ ԋ ѿҩ ᵬ Ȃᶛ

̆ 

 

ᴪ Fraction  f1 f2 ⱴ⌠⌠ Ȃ Ώҹץ ‰ ̆f1  + f2Ȃ 

 ң № № ⱴȂ Ḡױזΐ № ᶏ ң№

ῈṐ ᵬҹѿҩ῍ № ̆a /  b + c /  d =ad/ bd + cb̉bd =̂ad + cb̃/  bd ף

1.11 Ȃ ̆₱ ѿҩ № № № Ȃ ױ ץ Ώѿҩ ‰ №

ᶏ ̆№ ⱴ ̆ ױ Ȃ 

 

ף                             1.11(intro_1.11)  

>>> f1 = Fraction(1,4) 

>>> f2 = Fraction(1,2) 

>>> f1+f2 

Traceback (most recent call last): 

File "<pyshell#173>", line 1, in -toplevelf1+ 

f2 

TypeError: unsupported operand type(s) for +: 

'instance' and 'instance' 

>>> 

f1.__add__(f2) 

def __add__(self,otherfraction): 

newnum = self.num*otherfraction.den + self.den*otherfraction.num 

newden = self.den * otherfraction.den 

return Fraction(newnum,newden) 

>>> f1=Fraction(1,4) 

>>> f2=Fraction(1,2) 

>>> f3=f1+f2 

>>> print(f3) 

6/8 

>>> 



 ľ__add__Ŀ ⌠ԅ ױ ̆ᵖ Ҍ Ȃ6/8 ̆ᵖ Ҍ №

Ȃ 3/4ȂҹԅḠ ҹ № ̆ ױ ѿҩ ꜛ₱ ≢ №

Ȃ ҩ₱ ⌠№ № Ὲ ̆ ױ ץ № № ץ Ὲ

̆ ⌠ № Ȃ 

 Ὲ ₃ ̆ ױ 8 ῒẠΐᵣ Ȃ ₃

̔ ԍңҩ m n̆ n m̆ Ӈ n ץ m ᵬҹ n̆ n 

Ҍ Ῥ m̆ Ӈ Ὲ n m n ᵩ Ȃ ₮ѿҩץ ף

ᶛ̂ ꜚ ף 1.12̃Ȃ ҩ Ὲ ԍ№ ’Ȃ ҹ

ױ ץ № ԍ№ ̆ ץ Ȃ 

 

 ₱ № Ȃҹԅᶏ № ҹ № №פ̆ ȁ№ ץ ױ Ὲ

Ȃ ԍ 6/8 ҩ№ ̆ Ὲ 2Ȃ №ױ ҉Ҋ ץ 2 ⌠ԅѿҩľ №

Ŀ̆3/4̂ 6 ̃Ȃ 

 

ף                            1.12(intro_1.12)  

def gcd(m,n): 

while m%n != 0: 

oldm = m 

34 

oldn = n 

m = oldn 

n = oldm%oldn 

return n 

print gcd(20,10) 

def __add__(self,otherfraction): 

newnum = self.num*otherfraction.den + self.den*otherfraction.num 

newden = self.den * otherfraction.den 

common = gcd(newnum,newden) 

return Fraction(newnum//common,newden//common) 

>>> f1=Fraction(1,4) 

>>> f2=Fraction(1,2) 

>>> f3=f1+f2 

>>> print(f3) 

3/4 

>>> 



                

                       1. 6 ѿҩ 2 № ᶛ  

 ԍ№ ̆ 2ҩ ̆ 1.6Ȃ ױ ױ ᶛ₱ Ҭ ѿ

ҩ №ᶏңҩץ ԑ ȂẊ ױ ңҩ№ ≢№ױז̆ f1 f2ֽ̆ f1  ҍ

f2 ѿ ̂f1==f2̃ ҹ ̆ңҩҌ ᶏ № № ̆

ҩ ҬӞҌ Ȃ ҩ ҹ ̂ 1. 7̃Ȃ 

 

                         1.7   



ױ  ץ _eq_ ̂ 1. 7̃ĺĺ ѿ ṿ҉ ̆ Ҍѿ

Ȃ_eq_ ѿ Ҭ ‰ Ȃ_eq_ ңҩ ̆

ױ ṿ҉ ṿ̆ ↕ ẊṿȂ 

 № Ҭ̆ ױ Ῥѿ ңҩ№ ѿ ᴆҊ̆Ῥ ױז № ̂ №̃

_eq_ ̂ ף 1. 13̃ Ȃ ₮ ̆ ῒז ῏ ץ Ȃ ̆

_le_ ∞ץ ľ ԍ ԍĿȂ 

 

ף                               1. 13(intro_1.1 3)  

 ⌠ ̆ № ꜚ ף 2 Ҭ ԅȂ▼Ҋ ῏ ᵬҹ

Ȃ 

№  

 ҹⱴ Python Ҭ ץ̆ ᵥ Ώ ̆ Ώѿ֓ *̆

ץ̆-̆/ > < Ȃ 

1.7.6.2 ̔ ҍ  

 ѿ ױ ׃ ѿҩ Ȃ ѿҩ ѿҩ ⱬ̆

Ἕֲҍֲӊ ԑ , ׆ױ ȂPython ҹ

̆ ᵌԍ ױ Ȃ ֓ ҹ Ȃ 1. 8 ԅῤ python 

ץ ӊױ ԑ῏ ױ ѿҩ ῏ Ȃᶛ ̆↓ ѿҩ

̆ ̆ ױ ↓ ҹ ̆ ҹ ̂ ↓ ֒ ȁ ̃Ȃ ҹ

῏ ̂the list  IS- A sequential  coll ection ̃Ȃ ↓ ׆

↓̆ ᵬ̂ ȁ ȁ ̃Ȃ 

 

                           1. 8 python  

def __eq__(self, other): 

firstnum = self.num * other.den 

secondnum = other.num * self.den 

return firstnum == secondnum 



 ↓ (list) ȁᾝ (tuple) ұ(string) Ȃ Ἕ ѿױ

̆ ѿ Ӟ ⱴ ⱴץ № ̆ ҈ ԅ῍

ᵬ̆ᵖ ̆ ױ ѿҩ ̆ ≢ ԍ ȁ Ҍ Ȃ 

 № ̆ ᾛ Ώף ӊ╠ ץ̆

Ȃ ̆ № ̆ ױ ץ ԅ ῏ ץ

Ȃ 

 ҹԅ ѿ ̆ ױ ѿҩ ̆ Ȃ (logic  

gate) ҩ Ȃ ֓ ף῏ ף ῀ ₮῏ Ȃѿ ̆

ѿ ₮̆ ₮ ṿ ‗ԍ ῀ṿȂҍ (AND gate) ңҩ ῀ ̆ ѿҩ

ץ ף1̂ 0 Ẋ ̃Ȃ ῀ṿ 1̆↕ ₮ 1Ȃ ̆ ῀ṿ ѿҩ 0 

ңҩ 0̆ Ӈ ₮ 0Ȃ (OR gate) Ӟ ңҩ ῀ ̆ ῀ ѿҩ 1 ңҩ

1̆ Ӈ ₮ 1Ȃ ңҩ ῀ 0̆ 0Ȃ (NOT gate) ҍῒ ңҩ Ҍ

ѿҩ ῀ ̆ ₮ṿ↨ ҍ ῀ṿ Ȃ ῀ 0̆ 

 ↕ 1Ȃ ᵌ ̆ ῀ 1̆↕ 0Ȃ 1. 9 ԅ ѿҩ ῖ ף Ȃ ѿҩ ѿ

ҩ ῀ĺĺ ₮ Ȃ 

                

                          1. 9  ҈ ῖ ף  

 ֓Ҍ ̆ ױ ץ ѿ ῀ṿ ΐ ⱳ Ȃ

1. 10 ѿҩ ңҩҍ ȁѿҩ ѿҩ Ȃ ṿ׆ңҩҍ ₮

̆ ₮ Ῥ ῀ Ȃ ױ ѿ ῀ṿ ⌠ ҩ ῀ ̂ ҩҍ ңҩ̃̆

ṿ ⌠ ᴪ ₮Ȃ ᶛ 1. 10Ȃ 

 

                                  1. 10  



 ҹԅ ѿҩ ̆ ױ ᾢ ѿҩ Ȃ ѿҩ

̂ 1. 11̃ Ȃ ̆ ̂LogicGatẽף ,

ѿҩ ѿҩ ₮ Ȃ Ҋѿ ≢ №ҹңҩ ̆ ѿҩ ῀ ңҩ

῀ ȂῬ Ҋ̆ ѿҩ ⱳ Ȃ 

 

1. 11  

ױ     ׆ץ LogicGate ԅȂ ╠ ̆ ѿҩ ѿҩ

ԍ ≢ ₮ Ȃ ̆ ױ ᶏ ѿҩ ҩ Ȃ 

ҩ ѿ ҹ ₮ṿ ⱬȂ ╠ ῀

Ȃҹԅ ₮̆ ԅ ѿ ָӇȂ ѿ

Ȃף 1. 14 ױ ԅѿҩ Ȃ

                                  
ף 1. 14 (intro_1.14)  

̆ ױ Ҍᴪ performGateLogic ₱ ̆ ҹ Ҍױ ҩ ᴪ

ᵬȂ ֓ ᴪ ѿҩ ⱴ῀⌠ Ҭ̆ ѿҩ

Ȃ ױ Ώѿҩᶏ ԅ Ҍ ף Ȃ self ҩ ѿҩ

Ȃᴋᵥ ⱴ῀ performGateLogic ₱ ̆ Ḃᴪ Ṝ ᶏ

Ȃѿ ̆ ץ ᶫ ₮ṿȂ ץ ғҹ ᶏ

ᶫΐᵣⱳ ⱬ Ῥ≠ ף Ȃ 

ױ ԍ ₮ № Ȃҍ ץ ң ₮ ̆ ↕ ѿ

₮ ȂBinaryGate LogicGate ѿҩ ̆ ғᴪ ⱴң ₮ ȂUnaryGateӞ

LogicGate ̆ᵖ ѿҩ ₮ Ȃ Ҭ̆ ֓ Ӟ ҹľ Ŀ̆

class LogicGate: 

    def __init__(self,n): 

        self.label = n 

        self.output = None 

    def getLabel(self): 

        return self.label 

    def getOutput(self): 

        self.output = self.performGateLogic() 

        return self.output 



ץ ױ ҬӞᴪᶏ ѿ Ȃ

 

ף                         1. 15(intro_ 1. 15)

                                   
ף 1. 16(intro_ 1. 16)  

ף 1. 15 ף 1. 16 ԅ ңҩ Ȃ ֓ ԍѿҩ ԍᶏ ₱

__init__ Ȃ ⇔ ѿҩ Binary Gate ᶛ Ṝ̆ ױ ᾢ ∆

׆ LogicGate Ȃ ’Ҋ̆ Ȃӊ ⱴң ῀

̂pinA pinB̃Ȃ ѿҩ ױ ᶏ Ȃ

Ῥ ⌠ ױ № ҉Ȃ 

Python ѿҩ₱ ҹ super̆ ѿҩ ץ ף ₱ Ȃ ѿҩ

ҹ └̆Ӟ ᶏ ̆ ῒ ѿҩ Ҍ ѿҩ Ȃᵖ ‰Ҍױ ҩ׃ Ҭ

Ȃ ҉ױ ᶛ Ҭ̆LogicGate.__init__(self,n) ץ  ҹ

super(UnaryGate,self).__init__(n) Ȃ 

BinaryGate ѿ ⱴ ѿҩ ң׆ ῀ ⌠ṿ ⱬȂ ԍ ֓ṿ ֓

̆ Ḃױ ѿҩ ῀ ᶫ Ȃױ Ӟ UnaryGate

Ҭ̆ Ҍ ѿ Ҭ ѿ ῀ Ȃ 

ױ ԅѿҩᶭ ԍ ῀ ̆ ױ ץ ΐ

ҹ Ȃ ̆ ԍҍ ң ῀ ̆AndGate ᵬҹץ BinaryGate ѿҩ Ȃ

╠ ̆ ѿ ҉ ̂BinaryGatẽ, ̆ ҉

̂LogicGatẽȂ ̆ ҹ AndGate ԅң ῀ ̆ѿ ₮ ѿҩ ̆ ץ

class BinaryGate(LogicGate): 

    def __init__(self,n): 

        LogicGate.__init__(self,n) 

        self.pinA = None 

        self.pinB = None 

    def getPinA(self): 

        return int(input("Enter Pin A input for gate "+ self.getLabel()+"-->")) 

    def getPinB(self): 

        return int(input("Enter Pin B input for gate "+ self.getLabel()+"-->")) 

class UnaryGate(LogicGate): 

    def __init__(self,n): 

        LogicGate.__init__(self,n) 

        self.pin = None 

    def getPin(self): 

        return int(input("Enter Pin input for gate "+ self.getLabel()+"-->")) 



ᶫᴋᵥ Ȃ

 

ף                            1. 17(intro_ 1. 17)                        

AndGate ⱴ ѿ қ ѿ ҹĺĺ ӊ╠ Ȃ ױ

ץ ᶫ performGateLogic Ȃ ԍѿҩҍ ̆ ᾢ ⌠ңҩ ῀ṿ̆ ֽ

ңҩṿ 1 Ṝ 1Ȃף 1.17 ԅ ѿҩ Ȃҹԅ ₮ AndGate

̆ ױ ⇔ץ ᶛ̆ ᶛ ₮ȂҊ ף ѿҩ ҹ g1 AndGate

̆ ̆g1 ѿҩῤ ľG1ĿȂ ױ getOutput ̆ ᾢᴪ

performGateLogic ң ῀ Ȃѿ ṿ ᶫ̆ ₮ ᴪ ₮ Ȃ

                                     
ף  1.18(intro_ 1. 18)  

Ӟ ץ ԍ ȂOrGate Ӟ ץ BinaryGate ѿҩ ̆NotGate 

֞ ᾟ UnaryGate Ȃ ңҩ ᶫ ױ performGateLogic ₱ ̆ ҹ ױ

ҹȂ 

class  AndGate(BinaryGate): 

    def __init__(self,n): 

        BinaryGate.__init__(self,n) 

    def performGateLogic(self): 

        a = self.getPinA() 

        b = self.getPinB() 

        if a==1 and b==1: 

            return 1 

        else: 

            return 0 

>>> g1 = AndGate("G1") 

>>> g1.getOutput( 

Enter Pin A input for gate G1-->1 

Enter Pin B input for gate G1-->0 

0 



Ҋ ̆ ױ ѿҩ֜ԑ ᶛ ₮ ̆ ҩ ᶏ ̔

 

ף                               1.19 

ױ ԅ ᵬ̆ Ҋ Ḃ ⇔ץ ԅȂ

ҩ ̆ ѿҩ ῀ ѿҩ ҹ ῀ṿȂҹԅ ҩ ᵬ̆ ױ

ѿҩ ̆ Ạ ConnectorȂ 

Connector Ҍ ԍ ̆ ῒң №≢ ̂ 1. 10̃ Ȃ ῏

Ҭ № ῏ ̆ ẠľHAS-AĿ̓͂ ̆ ῏ Ȃ ӟѿҊӊ╠

ľIS-AĿ̓͂ ̆Ӟ ῏ ̆ ҍ ᵌ ̆ UnaryGate LogicGateȂ 

 

1. 12 ѿҩ ₮ҍ ѿҩ ῀ 

ԅ Connector ӊ ̆ ױ ľ Ŀ ῤ

ᶛ̆ᵖ Ҍ ԍ Ȃ Ṝ̆№ ľIS-AĿ̓͂ ̂ ῏ ̃ҍľHAS-AĿ

̂ ῏ ̃ № Ȃ 

ף 1.19 ԅѿҩ Connector Ȃ ῤ ңҩ ᶛ̆ ҩ ᶛҬ

ᵬҹ fromgate togate ̆ ṿ׆ѿҩ ₮ľ Ŀ῀ ѿҩ ῀Ȃ

Ṝ̆setNextPin פ № ̂ ף 1.20̃Ȃ ױ ҩ ⱴ⌠ Ҭ̆ץḂ

>>> g2 = OrGate("G2") 

>>> g2.getOutput() 

Enter Pin A input for gate G2-->1 

Enter Pin B input for gate G2-->1 

1 

>>> g2.getOutput() 

Enter Pin A input for gate G2-->0 

Enter Pin B input for gate G2-->0 

0 

>>> g3 = NotGate("G3") 

>>> g3.getOutput() 

Enter Pin input for gate G3-->0 

1 



ѿҩ togate ῀ ᵬҹ Ȃ

 

ף 1.1 9(intro_ 1. 19)  

BianryGate Ҭ̆ ֓ ң ῀ ̆ ѿ Ȃ ң

̆ ױ pinAȂ pinA ῒז ԅ̆ Ḃױ pinBȂ ѿҩ

̆ ѿ ῀ Ȃ 

 

ף 1.20(intro_ 1. 20)  

ױ ңҩ׆ץ ⌠ ῀ ̔ѿ ╠ ׆ ̆ ѿ ѿ҉׆

ҩ ₮ṿҬ Ȃ getPinA getPinB Ӟ ̂ ף 1. 21̃ ̔

῀ ᴋᵥ ̂Nonẽ ̆Ḃҍ ѿ ῀ ̕ ̆ Ḃᴪ

̆ ׆ fromgate ₮ṿӞᴪ Ȃ Ḃ ᶏ ꜚ Ȃ ᵬѿ

⌠ ῀ṿ ҹ ṿ ғ ₮ṿ ҹ Ҭ Ҭ ῀ṿȂ

class Connector: 

    def __init__(self, fgate, tgate): 

        self.fromgate = fgate 

        self.togate = tgate 

        tgate.setNextPin(self) 

    def getFrom(self): 

        return self.fromgate 

    def getTo(self): 

        return self.togate 

def setNextPin(self,source): 

    if self.pinA == None: 

        self.pinA = source 

    else: 

        if self.pinB == None: 

            self.pinB = source 

        else: 

           raise RuntimeError("Error: NO EMPTY PINS") 



ӊ̆ ̆ ⌠ ῀ṿ ⌠ ₮ Ȃ

 

ף                       1.21(intro_ 1. 21)  

Ҋ↓ף ԅ҉ ̔

 

ף 1.22(intro_ 1. 22)  

ңҩҍ ̂g1 g2̃ ₮ ҍ ̂g3̃ ̆ g3 ₮ ҍ ̂g4̃

Ȃ ̆ ₮ṿ ҩ ₮ṿȂᶛ ̔

 

ף 1.23(intro_ 1. 23)  

def getPinA(self): 

    if self.pinA == None: 

        return input("Enter Pin A input for gate " + self.getName()+"-->") 

    else: 

        return self.pinA.getFrom().getOutput() 

>>> g1 = AndGate("G1") 

>>> g2 = AndGate("G2") 

>>> g3 = OrGate("G3") 

>>> g4 = NotGate("G4") 

>>> c1 = Connector(g1,g3) 

>>> c2 = Connector(g2,g3) 

>>> c3 = Connector(g3,g4) 

>>> g4.getOutput() 

Pin A input for gate G1-->0 

Pin B input for gate G1-->1 

Pin A input for gate G2-->1 

Pin B input for gate G2-->1 

0 



ActiveCode 4 ѿҊ

 

ף                          1.24  

№  

1.  ⇔ ѿҩ ңҩ ̆ѿҩ Ạ NorGate ̆ ѿҩ Ạ NandGateȂNandGate ѿҩ

AndGate ₮╠ ѿҩľ Ŀ Not̕ NorGate ѿҩ OrGate ₮╠ ѿҩľ Ŀ

NotȂ 

class LogicGate: 

    def __init__(self,n): 

        self.name = n 

        self.output = None 

    def getName(self): 

        return self.name 

    def getOutput(self): 

        self.output = self.performGateLogic() 

        return self.output 

 class BinaryGate(LogicGate): 

    def __init__(self,n): 

        LogicGate.__init__(self,n) 

        self.pinA = None 

        self.pinB = None 

    def getPinA(self): 

        if self.pinA == None: 

            return int(input("Enter Pin A input for gate "+self.getName()+"-->")) 

        else: 

            return self.pinA.getFrom().getOutput() 

    def getPinB(self): 

        if self.pinB == None: 

            return int(input("Enter Pin B input for gate "+self.getName()+"-->")) 

        else: 

            return self.pinB.getFrom().getOutput() 



2.  ⇔ ѿ ↓ ̆ Ҋ NOT (( A and B) or (C and D)) ҍ NOT( A and B ) and 

NOT (C and D) ᴇȂ Ḡᵰ ⌠ ᴏ ⌠ Ȃ 

 

 ̧ ‗ ̕ 

 ̧ ץ ҹ ΐ ҍ ̕ 

 ̧ ᾛ ̕ 

 ̧ Python ѿ ̆ ԍᶏ ̕ 

 ̧ ↓ ̆ᾝ ұ Pythonῤ ̕ 

 ̧ ῖ ̕ 

 ̧ ᾛ ̕ 

 ̧ ץ ̆Ӟ ץ Ώ ̕ 

 ̧ ץ ҹ ̕ 

 ̧ ѿҩ ҹ╠̆ Ȃ 

῏  

   

   

   

ῖ   

 ұ HAS- A῏  

/ ῏ Ḥ   

  IS- A῏  

↓  ↓   

   

   

 ᴏ  ұ 

  ṿ  

 

 



1.  ҹ ױֲ ѿҩ ̆ ̆ Ȃױז ָӇ῍ ̙

ָӇ ױז № ̙ 

2.  ҹ ѿҩ Ȃ 

3.  ҹҌ ѿҩ Ȃ 

4.  ѿ Ҭ ⌠ ̆ ѿҩ֜ԑ Ȃ 

ӟ 

1.  ѿҩ getNum getDen̆ ץ № № № Ȃ 

2.  ’Ҋ ױ № ѿ Ḡ Ȃ ḱ Fraction  ̆ GCD ץ

№ №Ȃ __add__₱ ҌῬ № ⱳ Ȃ ḱ Ȃ 

3.  ▼Ҋ ף ᵬ(__sub__, __mul__,  __truediv__ )Ȃ 

4.  ▼Ҋ ῏ ᵬ( __gt__, __ge__, __lt__ , __le__, __ne__)Ȃ 

5.  ḱ fraction  ̆ᶏ ץ № № № ̆ ѿҩҌ

̆↕ raise ₮ Ȃ 

6.  № ӈҬ ױ ҹ № № № Ȃᶏ № ѿ֓῏ ᵬ₮

Ȃ ̆ ҩҌ └Ȃ ḱ ̆ᶏ ̆

ᵬ Ȃ 

7.  __radd__ Ȃ __add__ ָӇҌ ָ̙Ӈ Ṝ ⌠̙ __radd__Ȃ 

8.  ҉ ̆Ҍ __iadd__ Ȃ 

9.  __repr__ Ȃ __str__ ָӇҌ ָ̙Ӈ Ṝ ⌠̙ __repr__Ȃ 

10.  ῒז ̂ NAND̆ NOR XOR̃ Ȃ ῀ⱴױ ҬȂᵰ Ạ

̙ 

11.  ⱴ ̆ ҩ Ȃ 

12.  ҉ ѿҩ 8 bit ῃⱴ Ȃ 

13.  Ȃ ̆ ѿҩ ̆ҹ ₮ṿ̆

῀ṿ ̆ Ӟᴪ ⌠ѿ֓≢ ₮ Ȃ ҩ ѿ ̆ ⌠ ⌠ ׆

῀ ṿȂ ḱ ᶏץ̆└ ̆ ѿ ῀ṿ Ȃ 

14.  ѿҩ ѿ◐ Ȃ ңҩ ᵰ Ȃ 

15. ׆  ҉ ѿҩ ̆Ώѿҩ ‗ Ȃ 

  



 

ԋ̈ №  

2.1.  

¥ԅ ҹᵥ №  

¥ ľOĿ  

¥ԅ Python↓ ῖ Ҭ ᵬ ľOĿ  

¥ԅ Python ΐᵣ №  

¥ԅ ᵥ Python  

 

2.2.ָ Ӈ №  

∆ ҍֲז ȂᵰӞ ⌠ԅ

ᵌ̆ ῒ ֓ Ȃѿҩ ₮ ԅ̆ ңҩ Ҍ ‗

̆ѿҩ ᴪᴨԍ ѿҩ ̙ 

ҹԅ ҩ ̆ ױ ᵟ ̆ ף ≢Ȃ ѿ

Ҭ ױ ⌠̆ ‗ № פ Ȃ ѿ ‗ᴋᵥ ᶛ ̆

ѿҩ ῀̆ ֟ Ȃ׆ ѿ ̆ѿҩ

Ȃ ѿ Ҍ Ҍ ֟ Ȃ 

ҹ ѿ ̆ Ҋ ₱ Ȃ ҩ₱ ‗ԅѿҩ ױ ̆

╠ nҩ ȂῒҬ ᶏ ԅѿҩ∆ ṿҹ 0 ⱴ Ȃ ‗ nҩ

̆ ҩ ⱴ⌠ ⱴ Ȃ 

ף 2.1 ╠ nҩ ̂active1 ̃ 

def sum_of_n(n): 

  the_sum =0 

  for i in range(1,n+1): 

     the_sum = the_sum + i 

  return the_sum 

print(sum_of_n(10)) 

 



 Ҋ foo₱ Ȃ ѿ ҉ ̆ᵖ ѿ ᵰᴪ ̆ ҩ₱

ⱳ ҍӊ╠ף 2.1Ҭ ₱ Ȃ Ҍ Ȃ ױ ᶏ

ⱴ ̆ ғ ⱴ Ҭᶏ ԅ ᵩ ṿ Ȃ 

⌠╠ ױ ₮ ̔ ѿҩ ᴪᴨԍ ѿҩ̙ ‗ԍᵰ ‰Ȃ ᵰ῏

̆ Ӈ sum_of_n₱ foo₱ Ȃ ҉̆ ᵰ ῀ ҉ᵰ

ᶛ ̆ ҹ ֓ ӊѿ ꜛᵰ Ώ ΐ  

ף 2.2 ѿ ╠ nҩ ̂active2̃  

 

Ȃ ̆ Ҭ̆ Һױ ῐ Ȃ̂ ױ ᵰ ץ ꜜⱬ

Ώ₮ ΐ ף Ȃ̃ 

№ Һ ׆ ∞ Ȃ ױ № ң ғ

₮ ̆Һ ѿ ץ ≠ Ȃ Ȃ׆ ҩ

̆҉ ңҩ₱ ҉ ̆ ױ ԅѿ ‗ ⱴ Ȃ 

def foo(tom): 

   fred=0 

   for bill in range(1,tom+1): 

      barney = bill 

      fred = fred + barney 

   return fred 

print (foo(10))  

import time 

def sum_of_n_2(n): 

   start = time.time() 

   the_sum = 0 

   for i in range(1,n+1): 

      the_sum = the_sum + i 

   end =time.time() 

return the_sum, end - start = the_sum + i 

 



׆ ҉ ̆ ױ ҩ ָӇ Ȃ ң

Ȃѿ ‗ Ҭ Ữ ῤ Ȃ ‗ Ữ

’ ̆ ̆ ̆ ’Ҋ̆ ױ

Ȃ 

 

ᵬҹ ѿҩ ף ̆ ױ ץ № Ȃ

ҹ ľ Ŀ ľ ĿȂ ױ ץ sum_of_n₱ ѿ

Ạ ‰№ Ȃ ױ ₮ Ȃ PythonҬ̆ ױ ץ

ᶏױ ᵬҹ ‰ ѿҩ₱ Ȃ time ѿҩ time

₱ ̆ ֓ᴋ ץ ҹ ᵝ ╠ Ȃ ң ҩ₱

̆ ң ӊ ̆ ױ ץ ⌠ ⌠ ̂ ’ҹ№ ̃ Ȃ 

ҩ ԅ sum_of_n₱ ╠ ῀ ’Ȃ ҩ₱ ѿҩᾝ

̆ ⱴ ץ̂ ҹ ᵝ̃Ȃ ױ ҩ₱ 5 ̆ 1

⌠ 10,000 ⱴ̆ ױ ⌠ Ҋ̔ 

 

>>>for i in range(5): 

       tǊƛƴǘόά{ǳƳ ƛǎ ҈Ř ǊŜǉǳƛǊŜŘ ҈млΦтŦ ǎŜŎƻƴŘǎέ҈ ǎǳƳψƻŦψƴψнόмллллύύ 

Sum is 50005000 required 0.0018950 seconds 

Sum is 50005000 required 0.0018620 seconds 

Sum is 50005000 required 0.0019171 seconds 

Sum is 50005000 required 0.0019162 seconds 

Sum is 50005000 required 0.0019360 seconds 

>>> 



ױ ҩ ѿ ̆ ף 0.0019 Ȃ Ӈ ױ ⱴ⌠

100,000ᴪ Ӈ ̙ 

̆ ̆ᵖ ѿ ̆ ҹӊ╠ 10Ṑ̆ ѿ ⱴ⌠

1,000,000 ױ ⌠̔ 

’Ҋ̆ Ῥ ҹӊ╠ 10ṐȂ 

Ҋ ̆ ԅѿ ‗ Ҍ Ȃ ҩ₱ ̆sum_of_n_3,≠

ѿҩ В Ὥ ף ⱴ⌠ n Ȃ 

ף ף 2.3  

>>>for i in range(5): 

       tǊƛƴǘόά{ǳƳ ƛǎ ҈Ř ǊŜǉǳƛǊŜŘ ҈млΦтŦ ǎŜŎƻƴŘǎέ҈ ǎǳƳψƻf_n_2(100000)) 

Sum is 5000050000 required 0.0199420 seconds 

Sum is 5000050000 required 0.0180972 seconds 

Sum is 5000050000 required 0.0194821 seconds 

Sum is 5000050000 required 0.0178988 seconds 

Sum is 5000050000 required 0.0188949 seconds 

>>> 

>>>for i in range(5): 

       tǊƛƴǘόά{ǳƳ ƛǎ ҈Ř ǊŜǉǳƛǊŜŘ ҈млΦтŦ ǎŜŎƻƴŘǎέ҈ ǎǳƳψƻŦψƴψнόмллллллύύ 

Sum is 500000500000 required 0.1948988 seconds 

Sum is 500000500000 required 0.1850290 seconds 

Sum is 500000500000 required 0.1809771 seconds 

Sum is 500000500000 required 0.1729250 seconds 

Sum is 500000500000 required 0.1646299 seconds 

>>> 

def sum_of_n_3(n): 

   return (n * (n +1)) / 2 

print (sum_of_n_3(10)) 



ױ sum_of_n_3Ạ ‰ ̆n 5ҩҌ ṿ̂10000,100000,1000000,10000̆

000 100000000̃ ̆ ױ ⌠ Ҋ: 

ԍ ₮ ױ ῏ ңҩ῏ Ȃ ѿ̆ ӊ╠ᴋᵥᶛ Ȃ

ԋ̆Ҍ n ṿ ѿ Ȃ ҉ sum_of_n_3 ₃ӍҌ

Ȃ 

ᵖ ҩ ‰ ԅ Ӈָ̙ױ ҉̆ ױ ץ ⌠ ף ᵌӍẠԅ

ᵬ̆ ҹѿ֓ ̆ Ȃ ̆ ף

ᵌӍᴪ nṿ Ȃ ̆ ѿҩ Ȃ ױ Ҍ ҉

₱ ̆ ᶏ Ҍ ̆ ױ ᴪ ⌠Ҍ Ȃ ̆

sum_of_n_3 Ȃ 

ױ Ȃ ‰ ץ ҕ ̆

ҹ ױ ᶫѿҩ Ȃ ҹ ҩ ᶭ ԍ ȁ ȁ ȁ

Ȃ ̆ ױ ѿҩҌᶭ ᶏ Ȃ ꜛԍ

∞ ᴨⱷ̆ ғ ץ ΐᵣ Ȃ 

2.2.1. ľOĿ  

ױ ᵬҹ ԍΐᵣ ѿҩ ̆

ҩ ᵬ ҹ Ȃ ѿ ᵬѿҩ ᵝ̆ Ӈ

ѿҩ ץ ҹ ‗ѿҩ Ȃ└ ѿҩ ᵝ

ѿҩ ̆ ғ ᶭ ԍ ΐᵣ Ȃ 

ױ ҉ ₃ҩ ̆ ṿ ѿҩ

ᵝȂ sum_of_n₱ Ҭ̆ ṿ 1̂the_sum=0̃ ⱴ҉ n̂ ױ the_sum=the_sum+i

̃Ȃ 

ױ ץ ѿҩ T ₱ ṿ ̆ ҉ᶛҬ T(n) = 1 + nȂ nѿ ľ

Ŀ̆ ץ ҹ ‗ѿҩ ҹ n̆ n+1 ᵬ ̆ ҹ T(n)Ȃ 

╠ѿ ₮ ₱ Ҭ̆ ף Ȃ ץ ҹ ╠ 100000

ԍ ╠ 1000 Ȃ ̆ ѿ

֓Ȃ Ӈ ױ ᵥ Ȃ 

№ ԅ ҹ Ȃ ᵬ ԍ T(n)₱ ̆

Ҍ ֓ Һ ᵝ ᵬ № Ȃ ӊ̆ ̆T(n)₱ Ҭ ѿ №₃Ӎ

Sum is 50005000 required 0.00000095 seconds 

Sum is 5000050000 required 0.00000191 seconds 

Sum is 500000500000 required 0.00000095 seconds 

Sum is 50000005000000 required 0.00000095 seconds 

Sum is 5000000050000000 required 0.00000119 seconds 



ԅῒז № ԍ₱ Ȃ ̆ Һ ᵬ № ₱ Ȃ ₱

n ⱴ ̆T(n)₱ Ҭ №Ȃ ₱ ѿ ҹ ľOĿ

̆ ᵬ O(f(n))Ȃ ᶫԅ Ҭ ᵌṿȂ₱ f(n) ₱ T(n)ҬҺ №

Ȃ 

҉ ᶛ Ҭ̆T(n) = 1 + nȂ n ̆ 1 ԍ Ҍ Ȃ

ױ T(n) ᵌṿ̆ ױ ץ 1̆ ҹ T(n) O(n)Ȃṿ ̆1

T(n) ̆ᵖ n ⱴ⌠ ̆ 1 ⌠ ᵌṿ Ȃ 

ѿҩᶛ ̆Ẋ ҩ ṿ T(n) = 5nа+27n+1005Ȃ n ̆ ҹ

1 2 ̆ 1005ᵌӍ ₱ ⌠Һ ᵬ Ȃᵖ n ̆nа ↕ ⌠ Һ ᵬ Ȃ

҉̆ n ̆ῒᵩң ԍ ԅȂҍ҉ҩᶛ ᵌ̆ n

̆ ױ ץ ῒᵩ ̆ ῏  5nа ף T(n) ᵌṿԅȂ ̆ 5 ᵬ Ӟᴪ

̆Ӟ ץ Ȃ ױ ᴪ ₱ T(n) f(n) = nӑ O(nа)Ȃ 

╠ ₱ ᶛ ᵣ ̆ᵖ ױ ⌠ ‗ԍΐᵣ

Ҍֽֽ Ȃ ԍ ̆ ױ ױ ’№ҹ ’̆ ’

’Ȃ ҩ ᴪᶏ ’ ̆ ’Ȃ ѿҩҌ

ᶏ ҩ ’ ᶃȂҌ ̆ ’Ҋ̆ ’ ԍ׃ ң

’ӊ ̆Ӟ ’Ȃ Ҍ ’ӊ ≢̆Ҍ ֓ ’ Ȃ 

ᵰӊ ӟҬ̆ᵰᴪҌ ⌠ 2.1 ₱ Ȃҹԅ ֓₱ Ҭ ֓

T(n) Һ ᵬ ̆ n ױ Ȃ 

 

f(n) ₱  

1 ₱  

log n ₱  

n ₱  

n log n ₱  

nа ԋ ₱  

nб ҈ ₱  

2^n ₱  

 

2.1 O  



 

 

2.1 O  

2.1 2.1Ҭ ₱ ἝȂ ⌠ n ̆₱ ӊ Ҍ №̆ Һ Ȃ

̆ n ̆ ⌠ ≢̆ Ȃ 

Ῥҽѿҩᶛ ̆Ẋ ױ Ҋ ѿҩ Pythonף ̆Ȃ ҩ Ҍԅָ

Ӈⱳ ̆ᵖ ױ ᵥ ף № Ȃ 

 

a = 5 

b = 6 

c = 10 

for i in range(n): 

 for j in range(n): 

x = i * i 

y = j * j 

z = i * j 

for k in range(n): 

w = a * k + 45 

v = b * b 

d = 33 



2.8 

ױ ̆ᴋⱵ ᵬ №ҹ Ȃ ѿ ף3̆ ҈ҩ ṿ Ȃ ԋ

3nӑ ҹ ̂ף ̃Ҭ ҈ҩ ṿ №≢ ԅnа Ȃ ҈ 2n̆ ң

ҩ ṿ ԅ n Ȃ ѿ ף1̆ ṿ Ȃ ױ ⌠ T(n) = 3+3nа

+2n+1 = 3nа+2n+ 4Ȃ ⌠ ̆ ױ nа Һ ̆ n ̆ῒז Һ

ץ ̆ ץ ҩף O(nа)Ȃ 

 

2.2   O T(n)  

2.2 ľOĿ₱ ҍ╠ ⌠ T(n) Ȃ ∆ T(n)₱ ҈ ₱ ѿ

֓Ȃᵖ ̆ n ̆҈ ₱ ԅ T(n)ȂҌ ̆ n ̆T(n)₱ ԋ

₱ Ȃ 

 

₴  

1. Ώңҩ Python₱ ѿҩ↓ Ҭ ṿȂ₱ ѿ ↓ Ҭ ҩ ҍῒז ᵬ

̆ O(nа).₱ ԋ O(n)Ȃ 

 

 

2.2.2 ᵝ  

ῖ ұ ᵝ Ҍ ₱ ѿҩῖ ᶛ Ȃ ѿҩ ұ

ѿҩ ұ ↓ ̆ Ӈ ңҩ ұԑҹ ᵝ Ȃ ̆έheartέҍέearthέԑҹ ᵝ

̆έpythonέҍέtyphonέӞԑҹ ᵝ Ȃҹԅ ̆ ױ Ҭ ұ ̆

26ҩ Ώ Ȃ ױ Ώѿҩ ңҩ ұ̆ Ẋ̆ף ѿ ᵝ

₱ Ȃ 

1̔  



ᵝ ѿ ѿҩ ұҬ Ҍ ԋҩ ұҬ₮ Ȃ

ѿҩ ľ Ŀѿ ̆ Ӈ ңҩ ұ ԑҹ ᵝ Ȃ ѿҩ

ṿ None ף ̆ᵬҹ Ȃ ̆ ԍ ұҌ ̆ ᾢ ԋҩ ұ ѿҩ

↓ Ȃ ѿҩ ұҬ ѿҩ ץ ↓ Ҭ ̆ ⌠̆ Noneף ץ

Ȃ 

2.9 

 

ҹԅ№ ҩ ̆ ױ ⌠ s1Ҭ nҩ ѿҩ ᴪ ѿҩ ⌠ף s2↓ Ҭ

nҩ Ȃ̂ ’̃↓ Ҭ nҩᵝ ᴪ ѿ s1Ҭ ҩ ̆

Ӈ ׆ 1⌠ n ף Ȃ ╠ӊױ ⌠ ץ ̔ 

def anagram_solution1(s1,s2): 

a_list = list(s2) 

 

pos1 = 0 

still_ok = True 

 

while pos1 <len(s1) and still_ok: 

pos2 = 0 

found = False 

while pos2 <len(a_list) and not found: 

if s1[pos1] == a_list[pos2]: 

found = true 

else: 

pos2 = pos2 + 1 

If found: 

a_list[pos2] = None 

else: 

still_ok = false 

pos1 =pos1 + 1 

 

return still_ok 

ǇǊƛƴǘόŀƴŀƎǊŀƳψǎƻƭǳǘƛƻƴмόΨŀōŎŘΩΣΩŘŎōŀΩύ 



В Ὥ  

 

n ̆nа ԍn Һ №̆ ғ 1/2 ץ Ȃ ̆ ҩ O(n

а)Ȃ 

ף xxx ѿ 

Def anagram_solution2(s1,s2): 

A_list1=list(s1) 

A_list2=list(s2) 

 

A_list1.sort() 

A_list2.sort()      

 

Pos=0 

Matches=True 

 

While pos < len(s1) and matches: 

If  a_list1[pos] == a_list2[pos]: 

Pos=pos + 1 

Else: 

Matches=False 

 

Return matches 

tǊƛƴǘόŀƴŀƎǊŀƳψǎƻƭǳǘƛƻƴнόΨŀōŎŘŜΩΣΩŜŘŎōŀΩύύ 

 



ԋ̔  

s1 s2 Ҍ ̆ᵖ ҹ ᵝ ѿױ ῃѿ ̆≠ ѿ ̆ ױ ץ

ѿ Ȃ ױ ᾢ׆ a⌠ z ѿҩ ұ ̆ ױ ᵝ ̆ Ӈ

ױ ⌠ңҩ ῃѿ ұȂ ̆ ױ ᾢץ ұ ҹ↓ ̆Ῥ≠ PythonҬῤ

sort ↓ ȂҊ ף ԅ Ȃ 

ѿ ҉ ᵰ ᴪ ҹ ҩ O(n)̆ ѿҩ n

ҩ Ȃ Pythonῤ sort ң ᶏ ȂԊ ҉̆ ױ

Ҭ ⌠ ̆ O(nа) O(nϖn)̆ ץ ԅ ҩ₱ Һ

ᵬȂ ̆ ҩ Ȃ 

 

҈̔ ⱬ  

‗ ҩ ῖ ⱬ Ȃҹԅ ‗ ᵝ ̆ ױ ץ

ѿҩ s1Ҭ ұ ↓ ̆ s2 ↓ ҬȂ ҩ

ѿҩ ӊ Ȃ ױ s1Ҭ ұ ̆ ѿҩ nҩ ̆ ԋ

ҩ n-1 ̆ ҈ҩ↕ n-2 ץ̆ Ȃ ұ n*(n-1)*(n-

2)*...*3*2*1ȂӞ n!Ȃ ֓ ұҬ ѿ֓ ̆ᵖ Ҍ ╠ ⌠̆ ץ

ᴪ֟ n!ҩ ұȂ 

Ԋ ҉ n ̆n! 2ʡ Ȃ s1 20ҩ ̆ ᴪ

20!=2,432,902,008,176,640,000ҩ ұȂ ױ ѿҩ ̆ ᴪ ױ

77,146,816,596 ↓ Ȃ Ҍ ѿҩ Ȃ 

̔  



‗ ᵝ ѿҩ ≠ ԅᴋᵥ ᵝ ă b̆

c Ȃҹ∞ ңҩ ұ ҹ ᵝ ̆ ױ ᾢ ѿҩ ұҬ₮ Ȃ ԍ

῍ 26ҩ ̆ ױ ≠ץ 26ҩ ↓ ̆ ҩ ѿҩ Ȃ ױ

⌠ѿҩ ̆ ҉ⱴѿȂ ̆ ңҩ ↓ ̆↕ ңҩ ұ

ᵝ ȂҊ ԅ ̔ 

ף xxx  

̆ ҩ ѿ֓ ᵬȂ Ҍ ԍ ѿҩ ̆ Ҍ Ȃ╠ңҩ

n Ȃ ҹ ұҬ ῍ 26 ̆ ҈ҩ ңҩ ↓

26 Ȃ ῃױ ⱴ ⌠ T(n)=2n+26̆ Ӟ O(n)Ȃ ̆ ױ ⌠ԅѿҩ

‗ ҩ Ȃ 

 

Def anagram_solution4(s1,s2): 

C1 = [0] * 26 

C2 = [0] * 26 

 

For i in range(len(s1)): 

Pos = ord(s1[i]) - ƻǊŘόΨŀΩύ 

C1[pos] = c1[pos] + 1 

  For i in range(len(s2)): 

Pos = ord(s2[i]) - ƻǊŘόΨŀΩύ 

C2[pos] = c2[pos] + 1 

 

J = 0 

Still_ok = True 

Wile j < 26 and still_ok: 

If c1[j] == c2[j]: 

J = j+1 

Else: 

Still_ok=False 

 

Return still_ok 

 

tǊƛƴǘόŀƴŀƎǊŀƳψǎƻƭǳǘƛƻƴпόΨŀǇǇƭŜΩΣΩǇƭŜŀǇΩύύ 



ҩ ӊ╠̆ ױ ѿ֓῏ԍ Ԋ ̆ ѿҩ ץץ

̆ᵖ ᶏץ ԅ Ữңҩ ↓ ҹףᴇ Ȃ ̆

ҩ ԅ Ȃ 

 

ѿҩ Ȃ ’Ҋᵰ ҬẠ₮ Ȃ ҩᶛ Ҭ̆

Ҍ Ȃᵖ ₃ ҆ ̆ ѿҩ Ȃᵬҹѿҩ

̆ Ạ₮ ̆ ᵰ ΐᵣ ‗ ≠ Ȃ 

₴  

Q-1̔∞ Ҋ↓ף O ≢ 

 

Q-2̔∞ Ҋ↓ף O ≢ 

 

Q-3̔∞ Ҋ↓ף O ≢ 

 



 

2.3 PYTHON  

ᵣԅ ԅ O ץ Ҍ ̆ ѿ ױ

ѿ֓῏ԍ PythonҬ↓ ῖ ᵬ O Ȃ ױ ѿ֓ ᵬ̆ץ

҉ᶏ ҩ ᵬ ᴨ Ȃ ᵰ ֓ Python 

̆ ҹ ױ ӥ Ҋ № ӟῒז ̆ ױ ױ ᶏ ⌠ ᴆȂ

Ҭ̆ Ҍױ ֓ ҹָӇ ̆Ҍ Ҋ Ҭ̆ ױ ⌠

ѿ֓↓ ῖ ץ ױ ᵬ ᵥᶭ ԍ ֓ Ȃ 

2.3.1 ↓  LIST 

↓ ̆Python Ώ ҩ Ȃ ֓ Ҭ ѿҩ

↓ ֟ ȂҹԅẠ₮ ױז̆ ԍֲױ ᶏ ↓

̆ ױז ↓ ᵬ ̆ ץ ᵬ Ȃ Ӟᴪױז̆ ⱬ

֓Ҍ ᵬ Ȃᵖ Ҍ Ҍ Ạѿҩ ̆Ҍ ᵬ ֓

ᵬȂ 

 

№ ⌠ѿҩ ᵝ ңҩ ᵬ̆ ױ ↓ ̆ ᵬ Ȃ

ѿҩ ᵬ Ἕ Ҍᶭ ԍ↓ ̆ Ӈ ҩ ᵬ O(1)Ȃ 

 

ѿҩ ᵬ ᾟѿҩ↓ Ȃ ң ѿҩ ↓ Ȃᵰ ץ

ľappendĿ ᵬ ұ Ȃ ҩľappendĿ ᵬ O(1)Ȃ ̆ұ O(k)̆ k

↓ Ȃԅ ᵰ ̆ ҹ ᵬ ΐ ᶏᵰץ

ⱴ Ȃ 

 

ױ ѿҊ Ҍ ׆ 0⌠ n ↓ Ȃ ᾢ̆ ױ  for ᵣ ұ

ѿҩ↓ ̆ ױ ץ ľappendĿף ұ ᵬȂ Ҋ ̆ ױ ᶏץ ↓ ѿ

ҩ↓ Ȃ ̆Ӟ ̆ ↓ ᵣ ᶏ ľrangeĿ ⱳ ȂҊ ԅ

↓ ף Ȃ 

 



ҹԅ ױ ̆ ױ PythonҬ timeit Ȃ ҩ timeit

ѿҩ Ҭ̆ ᶏ ҍ ᵬ ᵌ └̆ Python

Ȃ 

 

ҹᶏ timeit ̆ᵰ ⇔ ѿҩ Timer ̆ ҩ ңҩ Python Ȃ ѿҩ

ᵰ Python ̕ ԋҩ ᵰ Ȃtimeit

ҩ ѿ Ȃ Ҍⱴ ̆timeit ѿ ҆

Ȃ ̆ ץ ̂ ᵝ̔ ̃Ȃᵖ ̆ ԍ

ѿ ҆ ̆ ᵰ ѿ ̆ ץ ҹ ᵝ ȂᵰӞ ץ timeitҬ ҉ѿҩ

number ̆ ᵰ ץ ȂҊ ױ ѿҩ

1000 ̆№≢ Ȃ 

 

 

҉ Ҭ̆ ױ ₱ ⌠ test1̂ ̃̆test2̂ ̃̆ Ȃ ҩ

ᴪ ᵰ ⌠ № ̆ ץ ױ ⱴ Ȃᵰ from̆import №

̆ᵖ ҩ Python Ȃ ’Ҋ̆from __main__ import test1 

ҩ  __main__ ₱ test1 ⌠ҹ timeit Ҭ

ȂTimeit Ạ ҹץ Ҭ Ҭ ̆ ᵰ ̆

Ẓ ̆ ץ Ҍ ᵰ ֟ Ȃ 

 

҉׆ Ҭ̆ ױ ץ ⌠̆ ҹ 0.30 append ᵬ ԍ

ҹ 6.54 ұ ᵬȂ ҉ Ҭ̆ ױ ԅ⇔ ѿҩ↓ ̂list̃ ң

̔ range ↓ ⇔ ↓ Ȃ ױ ↓ for Ҭ ҩ

append ᵬ ңṐȂ 

 

῏ԍ ҩ ѿҩ ̆҉ ױ ⌠ ̆ ԅ

Ȃᵖ ױ ץ ̆ Ҭ̆ ᵬ ῃ ̆ ץ

ױ ᵬ ӈ Ȃ Ҍ ‰ ұ ᵬ 6.54 ̆ ұ

ᵬ ₱ 6.54 Ȃᵬҹ ӟ̆ᵰ ץ ѿҩ ₱ ̆ ҩ

҉׆ ₮ Ҭ⁞ Ȃ 



 

ױ ԅ ԅ ᵥ ᵬ ΐᵣ ̆ Ӈᵰ ץ 2.2̆ ԅ ↓

ᵬ O Ȃ ᵰ 2.2 ה ̆ ᴪ pop ᵬ ңҩҌ ⌠ Ȃ

pop ᵬ ↓׆ ѿᵝ− ᾝ ҹ Ô1̃̆ ↓ ѿҩᾝ Ҭ ᴋ

ѿҩᵝ ᾝ − ̆ ↕ҹ ÔñȂ Ҍ Python ↓

Ȃ Python Ҭ̆ ↓׆ ѿᵝ− ѿҩᾝ ̆ῒ ѿᵝᾝ ╠ ꜚ

ѿᵝȂᵰ ᵬ ̆ᵖ ᵰה 2.2 ᴪ ᴪ index

ᵬ ҹ Ô1̃Ȃ Python ҹ Ȃ 

 

ҹ ѿ ֓ ᵬ ̆ ױ timeit ѿҩ Ȃ ױ

Ҋңץ pop ᵬ ̆ ѿ ѿҩ ↓ Ҭ׆↓ − ᾝ ̆

ԋ ↕ ׆ ҩ↓ − ᾝ Ȃ ױ ₮ Ҍ ↓ pop ᵬ Ȃ

ױ ⌠ ̆ ↓ ⱴ̆׆↓ − ᾝ pop ᵬ Ḡ ̆ ↓׆

− ᾝ pop ᵬ↕ ⱴ ⱴȂ 

 

Ҋ ף ԅ ң pop ᵬ ≢ ѿҩ Ȃ ᵰ׆ ѿҩᶛ Ҭ

↓׆̆ − pop ᵬ 0.0003 ̆ ↓׆ − ↕ 4.82 Ȃ ԍ

ѿҩ 2 ҆ҩᾝ ↓ ̆ң ᵬ 16000ṐȂ 














































































































































































































































































































































































































































































