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UNIT 4A
Iteration: Searching
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Replace

Find what:

Searching

=]

Q|

Replace with:

|

Search

[ ]makch case
[ ]Find whole words only

] (opes

Play Count Last Played

I Gm

facebook

Search

Google

Google Search | I'm Feeling Lucky

Advertising Programs - Business Solutions - About Google
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Advanced Search
Preferences
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Searching

Siflicon Alley Imider . »" Chart of the Day

Average Number OF Searches Per Day On Google TWItter - 16 bllllon
e — queries per day !!!!
?Hﬂ'lnﬁarchqum

eare than 3 ballson
I I I I I Businessinsider.com

searches/ day on Google,
¢ Google: 34,000 searches per second (2 million per minute; 121 million per hour; 3 billion
per day; 88 billion per month, figures rounded)
+« Yahoo: 3,200 searches per second (194,000 per minute; 12 million per hour; 280 million
per day; 8.4 billion per month, figures rounded)
¢« Bing: 927 searches per second (56,000 per minute; 3 million per hour; 80 million per day;
2.4 billion per month, figures rounded)

.'1ﬂ'|‘lw‘a$

http://searchengineland.com
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Goals of this Unit

Study an iterative algorithm called linear search that finds
the first occurrence of a target in a collection of data.

Study an iterative algorithm called insertion sort that sorts a
collection of data into non-decreasing order.

Learn how these algorithm scale as the size of the collection
grows.

Express the amount of work each algorithm performs as a
function of the amount of data being processed.



Review
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Nested Loops revisited..

* Nested for example
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Ruby times method

e Syntax: some_integer.times {statements}
 Some_integer.upto(i)

 Some_integer.downto(i)



Containers
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Type of Containers

Ais an Unordsed. container

A list is an odsnesd container
(\/\c\s (Y lv\&M)
An arrayisa |isk
L‘”““%Qmeoub ) ComAn§uny
The difference between arrays and lists?

e —
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Ruby A

Empty Array A i] )

Examples: @
Create: A= (1-9) -tr-al)
A= Dﬂq@‘f}}iﬁﬂ

Access: A[O:l (first) A
Al (any inc

%
U

rrays M//O
¢ 1
L L )

Julias

(from a range)

(as a list)

:A'Wk-ﬂ (last)

ex)
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Why Study Containers?
-@frganizing dz@for@sing‘)

 Example

— Music player
. ic?
HOW;EO store music:

_ MPlayList - [”M Mba\a\j‘\/ I\ E\F‘\" !)\O-L\‘\ , \‘%W\]

— MgPlalsk = CeogPlyLin \
3 C «a (\
 How to design the program? / 0, JT 3

e How to write the code?

/
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Searching
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What can we search?

— Pl ~aves Covts
— &= frcks
N SDOM

/
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Designing a simple search
algorithm

 The problem: Given a list of items

— Find if a speC|f|c item exists or not

— Find if more than one of the specific items exists
— Find the first item in the list
— Find the last item in the list
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Class Demo
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From demo to program

e How to store data?
he o lisk will inda

* How to write a search function?

%

e Write code

— Using basic loops

— Using ruby methods
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Ruby Array methods

* Suppose A is an array
— A.include?(arg)
— A.index?(arg)
— A.length
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Ruby Style search

movies = ["up", "wall-e", "toy story", "monsters inc",
"cars", "bugs life", "finding nemo",

"the incredibles”, "ratatouille"]

movies.include?("wall-e") =>
movies.include?("toy") =>
movies.index("cars") =>
movies.index("shrek") =>
movies.index("Up") =>
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How strings are represented
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A Little More about Strings

* You can use relational operators to compare
strings: <, <=, >, >=, ==, I=

4

 Comparisons are done character by character
using ASCII codes.
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Extended ASCII table

-

| — &

L0 o e T R S W L R
[ s ]

31

SHL

Ja #
Jo %
37 Y
a8 &
49

40 1

417

42 *

43 +
44
45 -
46 .
47
43 0
49 1
S0 2
Sl
52 4
53 5
S &
S5 7
a6 5
=T
Lt
Sare
BO =
G1 =

B3 7
=% ]

|
m
MO TDOZ=ZC RS IoMMOom

1291
130 ,

13 F
132 .,

133 .
134 +
135 £
136
137 %o
138 S
139 ¢

140
141
142
143
144
145
145
i
148 "
149
180 —
e
152 ©
153 ™
154 5
155 -

155 o=
157 1

158 ¥
159 ¥
160

== g

161 |
162 ¢
163 £
164 =
165 ¥
166 !
167 &
168
169 ©
170 8
171 «
T2
173 -
174 @
175 ~
176 °
177 +
178 =
179 3
180
181 p
182 1
183 -
184 |
185 1
186 °
187 »
188 4
189 %
190 34
191 4,
192 A,
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225
226
227
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228
230
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232
233
234
235
236
237
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234
240
241
242
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245
245
247
245
249
250
251
252
253
254
255
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Exercise on String Comparison

"Steelers" >"Jets" =>

"steelers" > "Jets" =>

"Steelers" > "jets" =>

"Steeler Nation" > "Steelers" =>
" Steeler Nation" > "Steelers" =>
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A contains? method



Find Last

Design an algorithm that returns the index of
the last occurrence of a key in a list if the key
Is present, or nil otherwise.



