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Apa itu LIST? 
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¨  Konsepnya mirip dengan LIST 
(daftar) dalam kehidupan 
sehari-hari. 

¨  List adalah struktur data linier: 
¤ artinya, elemen2 list terurut 

secara linier  
¤ Ada elemen1, elemen2, 

elemen3… dst 
¤ Ada index à penomoran 

elemen 
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 FUNDAMENTAL CONCEPTS 

 4.1 List Structures 
 In this section we introduce the use of lists in programming. The concept of a list is similar to our 
everyday notion of a list. We read off (access) items on our to-do list, add items, cross off (delete) 
items, and so forth. We look at the use of lists next. 

 4.1.1 What Is a List? 

 A  list  is a  linear data structure , meaning that its elements have a linear ordering. That is, there 
is a fi rst element, a second element, and so on. Figure 4-2  depicts a list storing the average 
temperature for each day of a given week, in which each item in the list is identifi ed by its  index  
 value . 

 The location at index 0 stores the temperature for Sunday, the location at index 1 stores the 
 temperature for Monday, and so on. It is customary in programming languages to begin number-
ing sequences of items with an index value of 0 rather than 1. This is referred to as  zero-based 
indexing . This is important to keep in mind to avoid any “off by one” errors in programs, as we 
shall see. We next look at some common operations performed on lists. 

 A  list  is a linear data structure, thus its elements have a linear ordering. 

  F IGURE 4-2  
Indexed Data 
Structure daily_temperatures 

 4.1.2 Common List Operations 

 Operations commonly performed on lists include retrieve, update, insert, delete (remove) and 
append. Figure 4-3 depicts these operations on a list of integers. 
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¨  Retrieve à Mengambil nilai pada index tertentu 
¨  Replace à Mengganti nilai pada index tertentu 
¨  Insert à Menyisipkan nilai pada index tertentu 
¨  Remove à Menghapus nilai pada index tertentu 
¨  Append à Menambahkan nilai pada akhir List 
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  FIGURE 4-3  Common List Operations 

 The operation depicted in (a) retrieves elements of a list by index value. Thus, the value 50 is 
 retrieved at index 4 (the fi fth item in the list). The replace operation in (b) updates the current 
value at index 4, 50, with 55. The insert operation in (c) inserts the new value 25 at index 2, thus 
shifting down all elements below that point and lengthening the list by one. In (d), the remove 
operation deletes the element at index 6, thus shifting up all elements below that point and 
 shortening the list by one. Finally, the append operation in (e) adds a new value, 80, to the end 
of the list. In the following sections we will see how these operations are accomplished in 
 Python. First, we look at what is called  list traversal , a way of accessing each of the elements 
of a given list. 

 Operations commonly performed on lists include retrieve, update, insert, remove, and append. 

 4.1.3 List Traversal 

 A  list traversal  is a means of accessing, one-by-one, the elements of a list. For example, to add up 
all the elements in a list of integers, each element can be accessed one-by-one, starting with the fi rst, 
and ending with the last element. Similarly, the list could be traversed starting with the last element 
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¨  List traversal = mengakses elemen2 list satu demi 
satu, mulai dari elemen pertama hingga elemen 
terakhir.  Contoh:  
¤ Menjumlahkan semua elemen list 
¤ Mencari niai tertentu dalam list 

4.1 List Structures 129 

 Self-Test Questions 
 1. What would be the range of index values for a list of 10 elements? 

 (a) 0–9   (b) 0–10   (c) 1–10 

 2. Which one of the following is NOT a common operation on lists? 
 (a) access     (b) replace     (c) interleave     (d) append     (e) insert 
 (f ) delete 

 3. Which of the following would be the resulting list after inserting the value 50 at index 2? 

 A  list traversal  is a means of accessing, one-by-one, the elements of a list. 

 ANSWERS: 1. a, 2. c, 3. b 

 0: 35 
 1: 15 
 2: 45 
 3: 28 

 0: 35 
 1: 50 
 2: 15 
 3: 45 
 4: 28 

 0: 35 
 1: 15 
 2: 50 
 3: 45 
 4: 28 

 0: 50 
 1: 35 
 2: 15 
 3: 45 
 4: 28 

(a) (c)(b)

and ending with the fi rst. To fi nd a particular value in a list also requires traversal. We depict the 
tasks of summing and searching a list in Figure 4-4. 

  FIGURE 4-4  List Traversal 
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¨  Notasi penulisan: 
¤ Menggunakan square bracket (kurung siku) 
¤ Elemen2 dipisahkan dengan koma  
 

¨  List dalam Python bersifat: 
¤ Mutable = isi dari List bisa diubah2 
¤ Zero-based = index-nya dimulai dari nol 
¤ Mixed-tipe = elemen bisa bertipe-data berbeda2 
  

130 CHAPTER 4 Lists

 For longer lists, we would want to have a more concise way of traversing the elements. We discuss 
this below.   Elements of a list can be updated (replaced) or deleted (removed) as follows (for lst  5  
[1, 2, 3]), 

lst[2]  5  4
del lst[2]

 [1, 2, 4] replacement of 3 with 4 at index 2 
 [1, 2]  removal of 4 at index 2  

 4.2 Lists (Sequences) in Python 
 Next, we look at lists (and other sequence types) in  Python. 

 4.2.1 Python List Type 

 A  list  in Python is a mutable, linear data structure of variable length, allowing mixed-type 
 elements.  Mutable  means that the contents of the list may be altered. Lists in Python use zero-
based indexing. Thus, all lists have index values 0 ... n-1, where n is the number of elements 
in the list. Lists are denoted by a comma-separated list of elements within square brackets as 
shown below, 

 [1, 2, 3] ['one', 'two', 'three'] ['apples', 50, True] 

 An  empty list  is denoted by an empty pair of square brackets, []. (We shall later see the useful-
ness of the empty list.) Elements of a list are accessed by using an index value within square 
brackets, 

lst  5  [1, 2, 3]  lst[0]  ➝  1  access of fi rst element  
 lst[1]  ➝  2  access of second element  
 lst[2]  ➝  3  access of third element  

 Thus, for example, the following prints the fi rst element of list lst, 

 print(lst[0]) 

 The elements in list lst can be summed as follows, 

 sum  5  lst[0]  1  lst[1]  1  lst[2] 

 Methods insert and append also provide a means of altering a list, 

 lst.insert(1, 3)   [1, 3, 2] insertion of 3 at index 1 
 lst.append(4)     [1, 3, 2, 4] appending of 4 to end of list 

 In addition, methods sort and reverse reorder the elements of a given list. These list modifying 
 operations are summarized in Figure 4-5. 
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Tuple 
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¨  Tuple adalah struktur data linier yang immutable 
¤  Immutable = sekali didefinisikan, isinya tidak bisa 

berubah2 
¤ Selain sifat immutable, Tuple sama dengan List. 

¨  Notasi:  
¤ Menggunakan tanda kurung: ( … ) 

4.2 Lists (Sequences) in Python 131 

  FIGURE 4-5  List Modifi cation Operations in Python 

  Methods , and the associated  dot notation  used, are fully explained in Chapter 6 on Objects 
and Their Use. We only mention methods here for the sake of completeness in covering the 
topic of list operations. 

 L E T ’ S  T R Y  I T 

 From the Python Shell, enter the following and observe the results. 

  ...  lst 5 [10, 20, 30]  ... del lst[2]
  ...  lst   ...  lst
 ???  ???

  ...  lst[0]  ... lst.insert(1, 15)
 ???  ... lst
 ???

  ...  lst[0]  5  5  ... lst.append(40)
  ...  lst   ...  lst
??? ???

 A  list  in Python is a mutable linear data structure, denoted by a comma-separated list of elements 
within square brackets, allowing mixed-type elements. 

 4.2.2 Tuples 

 A  tuple  is an  immutable  linear data structure. Thus, in contrast to lists, once a tuple is defi ned, it 
cannot be altered. Otherwise, tuples and lists are essentially the same. To distinguish tuples from 
lists, tuples are denoted by parentheses instead of square brackets as given below, 

 nums  5  (10, 20, 30) 
 student  5  ('John Smith', 48, 'Computer Science', 3.42) 
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Sequence 
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Struktur data dari elemen2 
yang terurut linier dan bisa 
diakses dengan angka2 
index. 
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sequence, without needing to know where, the in operator (introduced in Chapter 3) can be used 
instead. 

 The  1  operator is used to denote concatenation. Since the plus sign also denotes addition, 
Python determines which operation to perform based on the operand types. Thus the plus sign, 1, 
is referred to as an   overloaded operator . If both operands are numeric types, addition is performed. 
If both operands are sequence types, concatenation is performed. (If a mix of numeric and sequence 
operands is used, an “unsupported operand type(s) for  1 ” error message will occur.) 
Operations min/max return the smallest/largest value of a sequence, and sum returns the sum of all 
the elements (when of numeric type). Finally, the comparison operator,  55 , returns True if the two 
sequences are the same length, and their corresponding elements are equal to each other. 

  FIGURE 4-6  Sequence Operations in Python 

 L E T ’ S  T R Y  I T 

 From the Python Shell, enter the following and observe the results. 

  ...  s  5  'coconut'   ...  s  5  (10, 30, 20, 10) ... s  5  [10, 30, 20, 10]
  ...  s[4:7]    ...  s[1:3]    ...  s[1:3] 
 ???  ??? ???

  ...  s.count('o')  ... s.count(10) ... s.count(10)
 ???  ??? ???

  ...  s.index('o')   ...  s.index(10)  ...  s.index(10)
 ???  ??? ???

  ...  s  1  ' juice'   ...  s  1  (40, 50)  ...  s  1  (40, 50)
??? ??? ???
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List dan Tuple dapat berisi elemen2 bertipe data 
apapun, termasuk sequence lain.  
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Menggunakan sequence dengan statemen FOR: 138 CHAPTER 4 Lists

  FIGURE 4-9  The for Statement in Python 

 Variable k is referred to as a  loop variable . Since there are six elements in the provided list, the for 
loop iterates exactly six times. To contrast the use of for loops and while loops for list iteration, the 
same iteration is provided as a while loop below, 

 k  5  0 
 while k  ,  len(nums): 
    print(nums[k]) 
    k  5  k  1  1 

 In the while loop version, loop variable k must be initialized to 0 and incremented by 1 each time 
through the loop. In the for loop version, loop variable k automatically iterates over the provided 
sequence of values. 

 The for statement can be applied to all sequence types, including strings. Thus, iteration over 
a string can be done as follows (which prints each letter on a separate line). 

 for ch in 'Hello': 
    print(ch) 

 Next we look at the use of the built-in range function with for loops. 

 L E T ’ S  T R Y  I T 

 From the Python Shell, enter the following and observe the results. 

  ...  for k in [4, 2 ,3, 1]:  ... for k in ['Apple', 'Banana', 'Pear']:
 print(k)   print(k)

 ???  ???

  ...  for k in (4, 2, 3, 1):   ...  for k in 'Apple':
 print(k)    print(k) 

??? ???

 A  for statement  is an iterative control statement that iterates once for each element in a specifi ed 
sequence of elements. 

 4.3.2 The Built-in range Function 

 Python provides a built-in  range function  that can be used for generating a sequence of integers that 
a for loop can iterate over, as shown below. 

 sum  5  0 
 for k in range(1, 11): 
    sum  5  sum  1  k 
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Menggunakan fungsi RANGE: 


