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Mamed Types

Compound
Types

[Enumeratiansj [ Protocols J

Step 1 56 17 63 34 77 52 68 Assume first item is sorted
Step 2 17 56 63 34 77 52 68 17 < 56 so insert it
Step 3 17 56 63 34 77 52 68 63 = 56 s0 leave it where it is

Step 4 17 34 56 63 77 52 68 34 =63;34 <56;34 > 17 soinsert it

Step 5 17 34 56 63 77 52 68 77 = 63 so leave it where it is

52 <77;52 <63;52 <56, 52

Step 8 17 | 34 | 52 | 56 | 63 | 77 | 68 >34 so insert it

Step 7 17 34 52 56 63 68 77 68 < 77; 68 > 63 so insert it
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56 17 B3 34 7T 52 68
56 17 63 34 77 52 68
56 17 63 34 77 52 68
56 17 63 34 77 52 68

\A ¥ \ v/ \ / /
17 56 34 63 52 77 68

17 34 56 83 52 68 77

17 34 52 56 63 68 77
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Chapter 3: Standing on the Shoulders of
Giants
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Chapter 4: Sorting Algorithms
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Chapter 5: Seeing the Forest through the
Tree
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Binary Search Tree
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1. Find predecessor 2. Copy predecessor

Node X o

Predecessor Predecessor

3. Call delete recursively
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Internal Node A
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Chapter 6: Advanced Searching Methods

Red- Black Tree

Initial tree Right Rotation
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[nitial tree Left Rotation

Initial tree Right Rotation
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Initial tree

Right Rotation Z over Y

Right Rotation Z over Y
(& (2)

Left Rotation Z over X
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Radix Tree

Trie Tree
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Chapter 7: Graph Algorithms
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Chapter 8: Performance and Algorithm
Efficiency
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O(n"2)

O(27n)
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O(2/n) 0(nA2)

t
O(n)
O(log(n))
O(1)
n/f(n) log(n) n n log(n) n2 2n n!
10 | 0.008 ps 0.01 ps 0.033 ps 0.1 us 1us 3.63 ms
20 | 0.004 ps 0.02 ps 0.086 ps 0.4 ps 1ms 77.1 years
30 | 0.005 ps 0.03 us 0.147 ps 0.9 s 1s 8.4 x 1075 years
40 | 0.005 s 0.04 us 0.213 ps 1.6 us 18.3 min
50 | 0.006 ps 0.05 ps 0.282 ps 2.5 s 13 days.
100 | 0.007 s 0.1 ps 0.644 ps 10 ps 4 x 10 years
1,000 | 0.010 ps 1 s 9.966 s 1ms
10,000 | 0.013 ps 10 ps 130 ps 100ms
100,000 | 0.017 ps 0.10 ms 1.67 ms 10s
1,000,000 | 0.020 ps 1ms 19.93 ms 16.7 min
10,000,000 | 0.023 us 0.01s 0.23s 1.16 days
100,000,000 | 0.027 ps 0.1s 2.66s 115.7 days
1,000,000,000 | 0.030 ps 1s 29.90 s 31.7 years
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Chapter 9: Choosing the Perfect Algorithm

1. User inserts the initial URL

g % http://www.domain.com/page

2. The URL shortener algorithm
translates the initial URL into a
shorter version URL’

http://d01.co/p

3. The application saves into its
database the shorter version
URL’ with a reference to URL
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1. User clicks on the shorter URL’

........ » http://d01.co/p1

2. The URL shortener algorithm
translates the URL’ into the
initial long version URL

http://www.domain.com/page1

v
3. The application redirects the
user to the original URL
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| Index
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http://www.domain.com/another/link/example
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5% [/Display a gra t
5 arrayMethodil.ma 8 (10 times)

O(27n) o(naz)
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y f/Display a
7 arrayMethod

ph for Method 2
$8}

(10 times)

Time access hitp:/'shor ty/0 hitp://shor ty/2000 hitp://shor_ty/7000 http://shor_ty/ 18500

Method 1 (s) 0,00155 0,001551 0,00813 0,03130
Method 2 (s) 0,000352 0,00037 0,000352 0,000323
Difference (ms) 0,1198 0,1181 0,7778 3,0977
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Receive

@ http://shor.ty/80

Translate

@ http://www.domain.com/blog/category/page

UNSAFE URLs (1M)
Search
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o /\

Secure Insecure
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arrayMethodl.map{$@}

Time http://shor.ty/0 | http:/'shor.ty/2000 | http://shor.ty/7000 | http://shor.ty/ 18500 | http:/'shor.ty/F4240
access

Method 1 0,0013489 0,00048184 000095815 0,002686 0,0039761
(s)
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il arra yMethodBloom.map{$8}

Time http://ishor.ty/0 | hitp://shor ty/2000 | http://shor ty/7000 | http:/shor ty/18500 | http:/shor.ty/F4240
access

Method 1 0,0013488 0,000468184 0.,00095915 0,002686 0,0039761
is)

Method 2 0,0002638 0.0002479 0.,00018502 0.00023158 0,0002341
Bloom (s)

Difference 0,1085 0,023394 0,076413 0,245402 0,3742
(ms)
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