Chapter 8 - JavaScript: Control
Structures |

Outline

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8

8.9

8.10
8.11
8.12

8.13
8.14

Introduction

Algorithms

Pseudocode

Control Structures

if Selection Structure

if/else Selection Structure

while Repetition Structure

Formulating Algorithms: Case Study 1 (Counter-Controlled
Repetition)

Formulating Algorithms with Top-Down, Stepwise
Refinement: Case Study 2 (Sentinel-Controlled Repetition)
Formulating Algorithms with Top-Down, Stepwise
Refinement: Case Study 3 (Nested Control Structures)
Assignment Operators

Increment and Decrement Operators

Note on Data Types

JavaScript Internet and World Wide Web Resources

© 2001 Prentice Hall, Inc. All rights reserved. - -

8.4 Control Structures

!

add grade tototal | total = total + grade;

.

add 1 to counter counter = counter +

!

Fig. 8.1  Flowcharting JavaScript’s sequence structure.
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8.4 Control Structures

JavaScript Keywords

break case continue delete do

else false for function if

in new null return switch
this true typeof var void
while with

Keywords that are reserved, but not used by JavaScript

catch class const debugger default
enum export extends finally import
super try

Fig. 8.2 Javascript keywords.
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8.6 if/else Selection Structure
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Fig. 8.3

print “Passed”

Flowcharting the single-selection if structure.




8.6 if/else Selection Structure

[

grade >= 60

¥
print “Failed”

fal frue

print “Passed”

Fig. 8.4  Flowcharting the double-selection if/else structure.
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8.8 Formulating Algorithms: Case Study 1
(Counter-Controlled Repetition)

2O

frue product = * product

false

Fig. 8.5  Flowcharting the while repetition structure.
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1 <?xml version = "1.0"?> m OU‘H”’]e
2 <!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" m
3 "http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-strict.dtd">
4
5 <!-- Fig. 8.7: average.html --> Average.html
6 <!-- Class Average Program -->
7
8 <html xmlns = "http://www.w3.org/1999/xhtml">
9 <head>
10 <title>Class Average Progr Less
11 The while loop will execute the statements in
g <s°:fpt type = "text/javasy the body of the loop until the value of
14 e — | gradeCounter equals 10.
15 gradeCounter, number of grades entered
16 gradeValue, // grade value
17 average, // average of all grades
18 grade; // grade typed by user
19
20 // Initialigation Phase /| Prompt for the user input a grade.
21 total = // clgar——tocax
22 gradeCoupter 1; // pY¥epare to loop
23
24 // Prgcessing Phase
25 while ( gradeCounter <# 10 ) { // loop 10 times
26
27 // prompt for inpyt and y Convertinput to an integer.
28 grade = window.prompt( fEnter integer grade:", "0" );
29
30 // convert grade fr a string to an integer
31 gradeValue = parseInt( grade
32 Add new grade to total.
33 // add gradeValue to al
34 total = total + gradeValue; .
35 © 2001 Prentice Hall, Inc.
All rights reserved.
36 // add 1 to gradeCounter m OU‘I‘I|ne
37 gradeCounter = gradeCounter + 1; m
38 }
39 Increment the counter.
40 // Termination Phase Average'html
41 average = total / 10; // calculate the average
42
43 // display averagvhf\g Calculate the average of the grades
44 document.writeln ( .
45 "<hl>Class average is Input by the user.
46 // -->
47 </script> 5
48 Write the result to the XHTML
49 </head> document.
50 <body>
51 <p>Click Refresh (or Reload) to run the script again<p>
52 </body>
53 </html>
Explorer User Prompt 5'
JavaScip Prompt This diclogis displayed 10times. Program Output

Enter integer grade:

Cancel

83, 95, 73 and 62.

4J Class Average Program - Microsoft Internet Explorer o ]
J File Edit Yiew Favorites Tools Help
J =Eack - = - G} i | Qhsearch [GFavorites  {@History | E- S [y o]
Jﬂddress I@ Chiw3htpichSexamplest average. heml j @GD
=
Al - * A

Class average is 79.4

Click Eefresh (or Eeload) to run the script again ZI
|@ Done l_l_ |E|‘ My Cornputer ]

Userinput is 100, 88, 93, 55, 68,77,
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9
1 <?xml version = "1.0"?> m OU‘H”’]e
2 <!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" -
3 "http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-strict.dtd">
4
5 <l-- Fig. 8.9: Average2.html --> Average2.html
6 <!-- Sentinel-controlled Repetition -->
7
8 <html xmlns = "http://www.w3.org/1999/xhtml">
9 <head>
10 <title>Class Average Program:
11 Sentinel-controlled Repetition</title>
12
13 <script type = "text/javascript">
14 <l--
15 var gradeCounter, // number of grades entered
16 gradeValue, // grade value
17 total, // sum of grades
18 average, // average of all grades
19 grade; // grade typed by user
22 // Initialization phase Prompt for the user to enter a grade, -1 to end.
22 total = 0; // clear ¥otal
23 gradeCounter = 0; // prepare to loop
24
25 // Processing phag The while loop will continue until the user input
26 // prompt.for in equah-—l.
27 grade = window,pr
28 "Enter teger Grade, -1 to Quit:", "O" );
29
30 // conve grade from a string to an integer
31 gradeValue = parselnt( grade );
32
33 while ( gradeValue != -1 ) {
34 // add gradeValue to total
35 total = total + gradeValue; ©2901 Prentice Hall, Inc.
All rights reserved.
& ouine "
36 Outline
37 // add 1 to gradeCounter m
38 gradeCounter = gradeCounter + 1;
39
40 // prompt for input and read grade from user Averagez -html
41 grade = window.prompt (
42 "Enter Integ@r Grade, -1 to Quit:", "O0" );
43
44 // convert grade £ : : : :
Each iteration of the loop will open a prompt dialog
45 gradeValue = parsel . .
46 } allowing the user to input another grade.
47
48 // Termination phase
49 if ( gradeCounter != 0 ) {
50 average = total / gradeCounter;
51
52 // display average of exam grades
53 document.writeln (
54 "<hl>Class average is " + average + "</hl>" );
55 }
56 else
57 document.writeln( "<p>No grades were entered</p>" );
58 /] -->
59 </script>
60 </head>
61
62 <body>
63 <p>Click Refresh (or Reload) to run the script again</p>
64 </body>
65 </html>

© 2001 Prentice Hall, Inc.
All rights reserved.




al !
Outline
Explorer User Prompt 1'
Script Prompt: Program Output
e e G, i @ k This dialogis displayed four times.
‘ ' _ Cancel | | Userinputis 97,88, 72 and -1.
|97
#} Class Average Program: Sentinel-controlled Repetition - Microsoft o ] 4
J File Edit Wiew Favorites Tools Help ﬁ
J 4=Eack ~ = - @ ot | @Search (5] Favarites @History ||%v =3 P zg
JP.Qldress I@ Ciw3htp2ichDGexamples\ Average2 html j ¥ Go
Class average is 85.66666666666667
Click Eefresh (or Eeload) to run the script again :I
|@ Dane l_’_|@. My Computer 4
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al :
1 <?xml version = "1.0"?> OU‘I‘I|ne
2 <!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
3 "http://www.w3.org/TR/xhtmll/DTD/xhtmll-strict.dtd">
4 .
5 <l-- Fig. 8.11: analysis.html --> Analys:.s.html
6 <!-- Analyzing Exam Results --> . . . .
7 The while loop will continue until the value of
8 <html xmlns = "http://www.w3.0rg/19957| student is 10 meaning 10 results were entered.
9 <head>
10 <title>Analysis of Examinatdon Results</title>
11
12 <script type = "text/jafascript's Entering a 1 into the prompt dialog means the
3 stes student passed the exam. A value of 2 means the
14 // initializing yariables in dec )
15 var passes = 0 // number Student falled-
16 failures 0, // number /of failures
17 studen iy // studept counter
18 resul // one gxam result
19
20 // prg€ess 10 students; nter-controlled loop
21 while ( student <= 10 )
22 e If a value of 1 was entered, the value of passes
23 "Enter result (l=pass,2=fa| ., . . . .
24 is incremented by one, otherwise, failures is
25 if ( result == "1" ) / lncremented.
26 passes = passes + 1;
27 else
28 failures = failures + 1;
29
30 student = student + 1;
31 }
32
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13
33 // termination phase EI OU‘I'“ne
34 document.writeln( "<hl>Examination Results</hl>" );
35 document.writeln (
36 "Passed: " + passes + "<br />Failed: " + failures ); .
37 P J ) Analysis.html
38 if ( passes > 8 )
39 document .wriXeln( "<br />Raise Tuition" );
40 /] -->
41 </scripts>
42
43 < /oceds If more than 8 students passed the exam, the program
44 <body> says to “Raise Tuition”.
45 <p>Click Refresh (or ReloadGr —co rum cme sScrrpc agazu<yp
46 </body>
47 </html>
© 2001 Prentice Hall, Inc.
All rights reserved.
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Script Prompt; __EIK .
Ener result [1=pass 2=fail) Cance
P Program Output

x N Qutline
V]

/3 Analysis of Examination Results - Microsoft Internet Explorer 10| x|
J Ele Edit Wiew Favorkes Tools Help |
J =Eack - = - @ at | hsearch [GFavorites & 4Histary | - S -E 28

JAeress I@ Criiw3htp2lchisexamples)anabysis bl j Pso

Examination Results

Passed: 3
Failed: 1
Faise Tuition

Click Eefresh {or Reload) to run the script again
|@ Dane ,_ ’_ |@. My Computer

sl

Explorer User Prompt x|

Seript Prompt

Enter result [1=pass 2=tail]
Cancel
i

43 Analysis of Examination Results - Microsoft Internet Explorer -0 x|
J Elle Edit Wiew Favorites Tools Help ‘
J =Eack - = - @) at | Qhsearch (GlFavorites  (History | - & ERE

| Address [ c:tiwshtp2ichosexamplestanalysis. il = @

Examination Results

Passed: 5
Failed: 5

Click Refresh {or Reload) to run the scnpt again

|&] bone [ i My computer

R
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8.12 Increment and Decrement Operators

Assignment Initial value of variable |Sample Explanation Assigns
operator expression
= c =3 c += 17 c = c + 7 10toc

= d=5 d -= 4 d = d - 4 ltod

* = e = 4 e *= § e = e * § 20toe

/= £ =5 £ /= 3 £f = f / 3 2to £

%= g = 12 g %= 9 g =9 % 9 3tog

Fig. 8.12 Arithmetic assignment operators.

Operator Called Sample expression Explanation

++ preincrement ++a Increment a by 1, then use the new value of a in the
expression in which a resides.

++ postincrement a++ Use the current value of a in the expression in which a
resides, then increment a by 1.

- - predecrement --b Decrement b by 1, then use the new value of b in the
expression in which b resides.

- - postdecrement b-- Use the current value of b in the expression in which b
resides, then decrement b by 1.

Fig. 8.13increment and decrement operators.
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<?xml version = "1.0"?> m OU‘I‘I|ne
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
"http://www.w3.org/TR/xhtmll/DTD/xhtmll-strict.dtd">

Increment.html

<!-- Fig. 8.14: increment.html -->
<!-- Preincrementing and Postincrementing -->
<html xmlns = "http://www.w3.0rg/1999/xhtml">
<head>
<title>Preincrementing and Postincrementing</title>
<script type = "text/javascript">
@ll== Postincrementing the variable will print the
var ¢i variable and then increment the value by one.
C=I5-
document .writeln( "<h3>Postincrementing</h3>" );
document.writeln( c ); // print 5

// print 5 then increment
document.writeln( "<br />" + c++ ] Preincrementing the variable will increment the

document.writeln( "<br />" + ¢ )i yalye by one and then print the value.
c = 5;

document.writeln( "<h3>Preincregenting</h3>" );

document.writeln( c ); // print 5

// increment then print 6
document.writeln( "<br />" + ++c );
document.writeln( "<br />" + ¢ ); // print 6
110 ==
</script>
</head><body></body>

</html>
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Outline
Preincrementing and Postincrementing - Microsoft Internet Explor oy ]
J File Edit Wiew Favorites Tools  Help ﬁ Program Output
J 4=Eack - = - & 7t | Qi search  [GelFavorites  SAHistory | EhN- S B - 2 D
JAddress I@ Chiv3hip2) chidexamplestincrement, himl j @GU
Postinerementing
3
3
6
Preincrementing
3
6
6 —
=]
|@ Done ’_’_ |@. My Compuker 4
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8.13 Note on Data Types
Operators Associativity Type
() left to right parentheses
++ -- right to left unary
* / % left to right multiplicative
+ - left to right additive
< <= > >= left to right relational
== = left to right equality
?: right to left conditional
= += -= *= [= %= right to left assignment
Fig. 8.15Precedence and associativity of the operators discussed so far.

© 2001 Prentice Hall, Inc. All rights reserved.




