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Arrays and Linked Lists

Same List, Different Costs

Choosing a Representation by Its Operations
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Section1 - Arrays and Linked Lists

Two List Representations
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get (i) QUEIA | R 2t ket xs[i]

set(i,x) QIEIA j 2t x AW 22 x= HHS xs[i] = x
add(i,x) OIElA j gt x XS IO A xs.insert(i, x)
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Source: Morin (2013), Section 1.2.
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Adapted from Morin (2013), Section 2.1.
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Adapted from Morin (2013), Section 3.1.
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Source: Morin (2013), Section 3.2.
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Source: Morin (2013), Chapter 3 and Theorems 2.1, 3.1, 3.2.
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def replace_third(xs, value):

old = xs.get(2)
xs.set (2, value)
return old
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Source: Morin (2013), Chapters 2 and 3.
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Checkpoint

Two List Representations
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Section2 -« Arrays and Linked Lists

Two Access Patterns
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Adapted from Morin (2013), Section 2.1.
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HHEO|M get (i)
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nit P YENE get (i) ©(1)0|Ct

Source: Morin (2013), Theorem 2.1.

63

DS3600082-140 - Xt27E

13/40



SLList= &S ujzjzict
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get (0) 0 o(1)
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Source: Morin (2013), Chapter 3.
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Source: Morin (2013), Theorem 3.2.

DS3600082-140 -« XtE7ZE 15140



n =10, i = 60flA H]x
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SLList head next 63|
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Source: Morin (2013), Chapter 3 and Theorems 2.1, 3.1, 3.2.
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Source: Morin (2013), Chapters 2 and 3.
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Source: Miller and Ranum (2013), Implementing an Ordered List.
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Checkpoint
Two Access Patterns
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Section 3 - Arrays and Linked Lists

Insert and Remove Costs
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Source: Morin (2013), Sections 2.1, 3.1, and 3.2.
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Source: Morin (2013), Theorem 2.1.
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Source: Morin (2013), Theorem 2.1.
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Adapted from Morin (2013), Chapter 3, Exercise 3.3.
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Source: Morin (2013), Section 3.1.
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Source: Morin (2013), Theorem 3.2.
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Source: Morin (2013), Section 3.2.1.
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Source: Morin (2013), Section 2.1.2.
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Fany ArrayStack SLList DLList

get-set O(1) O@+1) O(1 + min{i,n —i})
add(i,x) 24241 +n—i) O(i+1) O(1 + min{i,n—i})
remove (i) Aol +n-—1) O(i+1) O(1 + min{i,n—i})
o AU o(n) o(1) (1)

2 o A2t o(1) o(1) 0(1)

2 AH| 22t o(1) o(n) o(1)

Source: Morin (2013), Chapter 3 and Theorems 2.1, 3.1, 3.2.
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Checkpoint

Insert and Remove Costs
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Section4 - Arrays and Linked Lists

Space and Operation Mix
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Source: Morin (2013), Chapters 2 and 3.
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Source: Morin (2013), Section 2.1.2.
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Source: Morin (2013), Sections 3.1 and 3.2.
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Adapted from Morin (2013), Section 1.5.
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BH x|} H| 24 £ Xt
ArrayStack 90-1+10-n 10n
SLList 90-n+10-1 90n

0| Ztfo| x| nkfsh2 ArrayStackO| 10n, SLList?t 90no|Ct

Adapted from Morin (2013), Theorems 2.1 and 3.1, and Chapter 3, Exercise 3.3.
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Adapted from Morin (2013), Theorems 2.1 and 3.1, and Chapter 3, Exercise 3.3.
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Source: Miller and Ranum (2013), Implementing an Ordered List.
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Checkpoint

Space and Operation Mix
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PN =

Which End Should Serve the Next Item?

Next Lecture: Stacks

+ LIFO2} push, pop, peek
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