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Dynamic Arrays

When the Array Fills Up

Capacity, Resizing, and Amortized Cost
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Section1 + Dynamic Arrays

Capacity and Resize
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Source: Morin (2013), Section 2.1.
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Adapted from Morin (2013), Section 2.1.
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Adapted from UBC DSCI 221 (n.d.), Dynamic Arrays.
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Adapted from UBC DSCI 221 (n.d.), Dynamic Arrays, Double When Full.
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Checkpoint

Capacity and Resize
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Section2 « Dynamic Arrays

Counting the Copies
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m £ =X SAt +m & 55 EAL +m
2 1 0.50 1 0.50
4 3 0.75 4 1.00
8 7 0.88 16 2.00
16 15 0.94 64 4.00
17 31 1.82 64 3.76
32 31 0.97 256 8.00
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Adapted from Morin (2013), Section 2.1.2.
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Source: Morin (2013), Section 2.1.2.
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Adapted from Morin (2013), Section 2.1.2, and UBC DSCI 221 (n.d.), Counting the Work.
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Checkpoint
Counting the Copies
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Section3 - Dynamic Arrays

Amortized Cost
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Adapted from Morin (2013), Section 2.1.2.

DS3600082-140 -« XtE7ZE

17/39



2 oy Harsts ES
ot tHo| aferet o(n) SRl QAE A HHER ZAL

ST SPc 2t Gl to| AR HIR 2 gt
ot gt bl S HA| BB A FAZ L

Source: Morin (2013), Section 2.1.
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Source: Morin (2013), Section 2.1.2.
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Source: Morin (2013), Theorem 2.1.
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Checkpoint

Amortized Cost
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Section4 + Dynamic Arrays
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Adapted from Miller and Ranum (2013), Lists, Table 2.
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1 import sys

2

3 items = []

4 print (0, sys.getsizeof(items))

5 for i in range(25):

6 items.append (i)

7 print(len(items), sys.getsizeof (items))

2} append FI2| ¥4 oF HEEZ| A7|E 7|8l Bt F12tE HED

Adapted from UBC DSCI 221 (n.d.), Dynamic Arrays.
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Adapted from UBC DSCI 221 (n.d.), Dynamic Arrays.
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def build(n):

; a =[]

3 for i in range(n):

4 a.append (i)

5 return a
n HH ehe
10,000 0.39 ms 39ns
100,000 4.88 ms 49 ns
1,000,000 50.0 ms 50 ns
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Checkpoint
Inside Python Lists
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Section5 + Dynamic Arrays

Circular Arrays
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Adapted from Morin (2013), Section 2.3.
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218 L (circular array)
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Source: Morin (2013), Section 2.3.
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Adapted from Morin (2013), Figure 2.2.
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Source: Morin (2013), Figure 2.2 (ArrayQueue).
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Adapted from Morin (2013), Figure 2.2.
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Checkpoint
Circular Arrays
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Why Can a Costly Operation Have
Constant Amortized Cost?

Next Lecture: Singly Linked Lists
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