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JavaScript: Control
Statements I

Not everything that can be counted counts, and not
every thing that counts can be counted.

—Albert Einstein
Who can control his fate?

—William Shakespeare
The used key is always bright.

—Benjamin Franklin
Intelligence is the faculty of making artificial
objects, especially tools to make tools.

—Henri Bergson
Every advantage in the past is judged in the light of
the final issue.

In this chapter you will learn:

AThe essentials of counter-controlled
repetition.

ATo use the for and do while repetition
statements to execute statements in a
program repeatedly.

ATo perform multiple selection using the
switch selection statement.

ATo use the break and continue program-
control statements.

ATo use the logical operators.
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Introduction
Essentials of Counter-Controlled Repetition
for Re'l’e""“" S'a;eme"‘ AThe techniques you will learn here are applicable ACounter-controlled repetition requires
Eﬁrp’:sI‘lflsllggstd:c:?;ns;:‘e:;;:“ to most high-level languages, including i name of a control variable
ultiple- i -
::wnu. Regeﬁ‘ion Statement JavaScript. i initial value of the control variable
break and continue  Statements i the increment (or decrement) by which the control variable
T TS is modified each time through the loop
real continue
L 10 " i the condition that tests for the final value of the control
ogical Gperators variable to determine whether looping should continue
Summary of Structured Programming
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<DOCTYPE heml FUBLIC Fig.8.1
- Counter-
controlled
P N repetition (Part
AThe double-quote character delimits the AXHTML allows either single quotes ( ) or double = o - 1of2).
beginning and end of a string literal in JavaScript quotes (') to be placed around the value specified <acttm= >
i it cannot be used in a sting unless it is preceded by\ato for an attribute oo
create the escape sequentd AJavaScript allows single quotes to be placed in a = Precedes the wih a\ to create i
P @ ot . | escape sequence sothatit can b
string literal sl veomnus | Usedin the string
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Fig. 8.1 Counter-controlled repetition (Part 2 of 2).

Placing a doublequote (* ) character inside a
string literal that is delimited by double
quotes causes a runtime error when the script
is interpreted. To be displayed as part of a
string literal, a double-quote (*) character
must be preceded by & to form the escape
sequencd " .

Use integer values to control loop counting.

_ < _
= T
. Too many levels of nesting can make a
Indent the statements in the body of each SPtLr'LtJ;Eini(ohpnzl?ee;o;fa?&dofﬁ; ?&Ch control program difficult to understand. As a general
control structure. o ram’ rule, try to avoid using more than three levels
program. of nesting.
_ < _
T — ——
™ i o -
<DOCTYPE himi PUBLIC N Fig. 8.2
Counter-
controlled
. repetition vith
Afor statement i ” the for
: ptongy 5 it value of the conrolvare_Jnent (Part

Vertical spacing above and below control
structures and indentation of the bodies of
control structures in the headers of the
control structure give programs a two-
dimensional appearance that enhances
readability.

I Can use ablockto put multiie statementsinto the bocy
Alf the | oop' xoremstehdofak=on>=yosice a
versa, it can resultin an offby-one error
Afor statement takes three expressions
i nitalization
i Condition
I Increment Expression
A The increment expressioninthdor statement acts like a stanehlone
statement at the end of the body of thfor  statement
A Place only expressions involving the control variable in the
initialization and increment sections of for  statement

Condition 1o testwhether looping
should continue

o (e o= Somnmres “roseomn)
P — .
cuntas o
x
Increment to occur after each teratiqn
<> ofthe loop
headdoobote
<t
Statement inside thfer_loop
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AThe three expressions in thdor statement are
optional

AThe two semicolons in thdor statement are
required

AThe initialization, loop-continuation condition
and increment portions of afor statementcan
contain arithmetic expressions

AThe part of a script in which a variable name can
be used is known as the

AThe " i ncr eonestatethentonfly ba
negative, in which case it is called a decrement
and the loop actually counts downward

Alf the loop-continuation condition initially is
false ,the body of thefor statementis not

XHTML font size 7ex performed
3 o o i Execution proceeds with the statement following théor
statement
1982 | Counter-controlled repetition with the for ~statemen (Part 2 of 2)
- = - = - =
™ T 7]
Using the final value in the condition of awhile or
. . . for statementand using the <= relational operator
Using an incorrect relational operator or an will help avoid off-by-one erors. For a loop used to "
incorrect final value of a loop counter in the print the values 1 to 10, for example, the initial value Lad
condition of awhile ,for or dowhile g;ﬁ?\j{?o? sﬁgﬁﬂldbgioﬁ}.?;d 1<h_e ;%"ggq"e“r”;zl:f“ o
.S‘f?"?me”‘ can cause an ofy-one error or an counter < 10 (which is an off-by-one error) or
infinite loop. counter < 11 (which is correct). Many programmers, ol
however, prefer socalled zero - basedcounting |, in
which, to count 10 times through the loopgounter
would be initialized to zero and the loopcontinuation
testwould becounter < 10.
Fig. 8.3 far statement header components.
- = - = - =

Place only expressions involving the control
variable in the initialization and increment
sections of g&or statement. Manipulations of
other variables should appear either before
the loop (if they execute only once, like
initialization statements) or in the loop body
(if they execute once per iteration of the loop,
like incrementing or decrementing
statements).

Using commas instead of the two required
semicolons in the header of for statementis
asyntax error.

Placing a semicolon immediately to the right
of the right parenthesis of the header of dor
statement makes the body of thafor
statement an empty statement. This code is
normally a logic error.
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Although the value of the control variable can
be changed in the body of #or statement,
avoid changing it, because doing so can lead to
subtle errors.

8.4 1for repetition statement flowchart.

AJavaScript does not include an exponentiation
operator
i Math o b j epow rhethod for this purpose.
Math.pow(x,y) calculates the value of raised to the
yth power.
AFloating-point numbers can cause trouble as a
result of rounding errors

<> <> <>
] kil T E E
<IDOCTYPEHunl PUBLIC Fig. 8.5
Summation with

Not using the proper relational operator in
the loop-continuation condition of a loop that
counts downward (e.g., using<=1 in aloop
that counts down to 1) is usually a logic error
that will yield incorrect results when the
program runs.

the for

etition

<rbmirem
= We execute the loop whieumber is jcture,
P ——-) less than or equal 0 100
st

[—— CEE

Although statements preceding dor

statement and in the body of dor statement
can often be merged into thdor header,

avoid doing so, because it makes the program
more difficult to read.

- = - =
= = e £ E
aoocrveE o PR Fiq 8.6 i Fig. 8.6
Compound e . Compound
interest ‘document ik ionte it
et ) calculation with tion with
afor_loop (Part ) ioop (Part
e cnscm e A 1oi2). -
a { Wt scon}
o e — s ‘After each oop feration, increase (H
o . == S value ofyear by 1
For clarity, limit the size of control-statement
headers to a single line, if possible. v il
o
Ppr——
%
Pre—
doammert ksl Z
¥
document wriok(
¥
Pr— *
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Aswitch multiple -selection statement

i Testsavariable or expression separately for each of the values it may

assume
i Diflerent actions are taken for each value
ACSS property list - style - type
i Allows you'to set the numbering system for a st
i Possible values include
A degimal (numbers—the default)
A lower - roman (lowercase roman numerals)
A upper - roman (uppercase roman numerals)
A lower ~alpha(onercase letiers)
A upper -alpha (uppercase leters)

Aswitch statement
i Consists ofaseries @ase labels and an optionadlefault case
i When control reaches swilich statement
A The script evaluates the controlling expression in the parentheses
A Compares this value vith the value in each of thease labels
A If the comparison evaluates tdrue ,the statements ater thezase label are
executed in order until abreak statement is reachec
AThebreak statementis used as the last statement in each
case to exit theswitch statementimmediately
AThedefault  case allows you to specify a set of
statements to execute if no other case is satisfied
i Usually the last case inthswitch  statement

AEach case can have multiple actions (statements)

ABraces are not required around multiple actions in a case
of aswitch

AThebreak statementis not required for the last case
because program control automatically continues with the
next statement after theswitch

AHaving several case labels listed together (e.gase1:
case2: with no statements betweenthe cases) executes
the same set of actions for each case

A others
_ _ _
= = - ™) ]
<DoOTYPE to LG N Fio. 8.7 Using Beginning of statements to be somo : 57| Usingthe swksh _muliple-selection
the switch (o= statemens_|aual s [ e— Statement (Part30f4)
multiple-

selection

S arom < 1of4)

Beginning ofswitch _statement

statement (Part

Beginning of stalements (o be.

)
_

o
<o Clck et (¢ Raoach o e e st again @
oty
<t
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Fig. .7 | Using the switch
multiple-selection statement

Forgetting abreak statementwhenone is
needed in aswitch statementis a logic error.

Provide adefault case inswitch statements.
Cases not explicitly tested in awitch
statement without adefault  case are ignored.
Including a defautt case focuses the
programmer on processing exceptional
conditions. However, there are situations in
which nodefault processing is needed.
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Although the case clauses and thalefault

case clause in gwitch statement can occurin
any order, it is clearer (and more common) to
place thedefault clause last.

ftthe contol{ £ ¢ ¢ u 1 e | Untlabreak (or the end o the
tothecase switch )is reached

0.8 | awitch  multiple-selection statement

In a switch statement, when thalefault

clause is listed last, théreak forthat case
statement is not required. Some programmers
include this break for clarity and for

symmetry with other case s.

- = - = - =
& =
btdteanent -
Ad 0 ¢ wh btdten Infinite loops are caused when the loop
i tests the loopcontinuation condition after the loop body . . continuation condition never becomefalse
 execues Some programmers always include braces i a in awhie ,for or dowhile _staiement To
i The loop body always executes at least once n:‘t':vels:a This helos eIiminateyambi it prevent this, make sure that there is not a
bet\Neenrt};:leuhile statement andthei% Y semicolon immediately after the header of a
hil tatement containin nestatement while orfor statement.Ina counter
‘g :je statement containing a onestateme controlled loop, make sure that the control
ody- variable is incremented (or decremented) in
the body of the loop. In a sentinetontrolled
loop, make sure that the sentinel value is
eventually input.
- = - = - =
22008 PoTOn Eucan | — —
PR e B E
<wooTvPE Rl B Fig. 8.9 Using
” the do_whlle
repetition
S z statement (Part
o> 1of2).
ke Unkg e vt Ropesin Sasmert P
pusston >
[P [ )
o wing act This is an h1 level head I acton
s o a1 This Is an b2 level head Thsnchsckmsseﬂlhecundmums’\ ! .
counr+. ¥ true -
— This b B8 el bend
el Then check o see dounter <= o Othervise, ext the loop
6. 1fitis, terate through the loop t
< again
<head><body<dbody>
<t T TG
Fig. 5.9 | Using the do while _repetiion statemen (Part 2 of 2). Fig. .10 | dowhlle  repetition statement flowchart.
_ ]
- = - =
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Abreak statementin awhile ,for ,d o é whi |
or switch statement
i Causes immediate exit from the statement
i Execution continues with the next statement in sequence
Abreak statementcommon uses

Acontinue statementin awhile ,for or
doéwhile

skips the remaining statements in the body of the

statement and proceeds with the next iteration of the loop

In while andd o é w h btategnents, the loop

a Lo T

<pocTYPE Ml PuRLD Fig.8.11

Using the break

statement ina

for_statement
Part 1 of 2)

<serpype = >

Bits thefor_loop immediately
) if cou
i
" = )

test after the continue —
i Escape early from a loop statement executes document webein( +ooun+ ]
i Skip the remainder of aswitch statement i Infor statements, the increment expression executes, then '
the loop-continuation test evaluates et e
e
<ottt <oy
<
_
_ - = ©2008 Pearson Education,
. nc Allnghsresened
E e C
A A T [ ] Some programmers feel thabreak and
“ [Bevrrtre— B0 & Do %.?:‘enméz nX'toilast;’::f(m;:]ed(ig;zgl:zmm'ng' Thebreak andcontinue statements, when
becZuse the effects of these statements can be used properly, perform faster than the
N . corresponding structured techniques.
S g e § achieved by structured programming
i conan o techniques.
Fig 811 | Using the break statement inafor statement (Part 2 of 2).
_ _ _
2000 P i —— o~
= ki —_— .
“ocrvpe tipUBLC Fig.8.12
” Using the
continue
2z N statement ina
<head> for_statement
There is a tension between achieving quality [ S——— (Partlof2). At et B Bt
software engineering and achieving the best Temet Coloea
performing software. Often, one of these goals =Le > statements in the loop, increments
is achieved at the expense of the other. For all i ot
but the most performanceintensive situations, * e
the following rule of thumb should be )
followed: First make your code simple, o o »
readable and correct; then make it fast and N
small, but only if necessary.
<wore>
R anand F1g.5.12 | Using the conthus  statementinafor statement (Part 2 of 2)
<> ©2008 Pearson Education| -
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ATo break out of a nested control statement

Use the labeledreak statement

When executed in avhlle ,for ,d 0 & wh briswiich _statement,

causes immediate exit fom that Statement and any number of enclosing

repetition state ment
Program execution resumes with the st state mentafer the specified

abeled Statement (a statement preceded by a label)

AAlabeled statement can be a block (a set of statements
enclosedin curly braces{} )

ACommonly are used to terminate nested looping
structures containing while ,for ,d o é w orl e
switch statements

TR T -
<DOCTYPE erd PUBLIC Fig. 8.13
Labeled break
statement ina

Fig. 8.13
Labeled break
statement ina
nested for
statement (Part
20f2)

Ty comar o

o nested for
o> __[statement iabel ] statement (Part
e E Bt lof2).
Beginning of labeled statement
sop:{.
T e e oW
1
o (s ommne ) Ifow==5__ immediately go to
i RC 5 meendohhemp block
.
‘document i i
}
‘documentwriin %

x
i End of labeled statement
«»
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<pooTYPE erd PUBLIC Fig. 8.14

ALabeledcontinue statement

i When executed in arepetition statemenwihile ,for ord 0 6 whj I e
skips the remaining statements in

Labeled

continue
statement ina
nested for

6e>  Usk o o St Wik bl " statement (Part

T ] 10f2)

< xim= >
“toa>

ofenclosing re petition statements Begnning of beled statement
PR S —,
i Proceeds with the next iteration of the specified labeled repetition h oolumn> w2k o
statement (a e petition statement pre ceded by a label) ot % S Ao
i Inlabeledwhile andd o & wh Etét@nents, the loopcontinuation test fr Cow chme iokemes  Lysikemy | Dlock perform the increment
evaluates immediately after thcontinue  statement executes expression, then evaluate the leop
¥ (s> ) contnuation test
i Inalabeledfor statement, the increment expression executes, then the =l
loop-continuation test evaluates
= K R [T
'
¥
o
ettt
F10.5.14 | Labeled conthue ~ statement in nested for statement (Part 2 of 2).
<> ©2008 Pearon Educaton <>
220085 Educalioo i L2 ducation i
=] T ™
815 Truth
table for the &&
logical AND)
operator
ALogical operators can be used to form complex conditions AThe|| (logical OR) operatoris used to ensure
by combining simple conditions that either or both of two conditions are true
! ﬁ‘ﬂzg‘z:g’;‘;’ before choosing choose a certain path of
i i )
i 1 (logical NOT, also called logical negation) e} fase alse execution
AThe &&operator is used to ensure that two conditions are (H2 e e
) - ) e false false
both true before choosing a certain path of execution et ey promey
AJavaScript evaluates tfalse ortrue all expressions
that include relational operators, equality operators
and/or logical operators
_ _
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=] z 7
Fig. 8.16 ] Truth
table for the
(logical OR)
operator.
AThe &&operator has a higher precedence than Al (logical negation) operator
the|| operator i reversesthe meaning ofa condition (i.e., atrue value becomes false, and
afalse value becomes true)
ABoth operators associate from left to right. i Has onlya single condition as an operand (i.e., itis a unary operator)
false false false . - . i Placed before a condition to evaluate ttrue ~ ifthe original condition
false. true true AAn expression containing&&or || operators is (without the logical negation operator) isfalse
e okl ey evaluated only until truth or falsity is known
true true e
i This is called shortcircuit evaluation
_ ]
©2008 Pearson Education, - = - =
7] T ki T =
Fig. 8.17] Truth <DocTvPE i PueLc Fig. 8.18
table for ” Demonstrating
operator | logical operators|
logical s N (Part1of 2)
negation) AMost nonboolean values can be converted to a boolean
<> Do o Lokel Operors <>
true orfalse value progiion >
ANonzero numeric values are considered to teue L
<>
false true AThe numeric value zerois considered to bfalse <ctaoen >
true false
AAny string that contains characters is considered to be documentveoi( N
true r——
AThe empty string is considered to bdalse %
cocumenttis( Generates a truth table for the
AThe valuenull  and variables that have been declared L
but not initialized are considered to befalse (e st e
. N ST amme )
AAll objects are considered to bdrue +( e aEte )+
]
2008 Pearon Education, <> 22008 Pearan Edtucatin,
e B ne
T G E ™
. Fig.8.18
+( e | mm ) mlann Fig. 8.19 | Precedence and
() e ) Demonsirating iy
A g ) logical operators associativity of the operators

Part2 of 2).

©2008 Pearson Education.

discussed so far.

P dghtioet  unary
% ltonght  multplcative
. lttorignt  additve
lefttoright  relational
lttorignt  equalty
lettoright  logal AND
1l lttorignt  loged OR
2 fghttolet  condiional

©2008 Pearson Educaion

AThe following charts review some of the key
topics of structured programming.
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Fig. 8.21 | Forming rules for
structured programs.
Begin with this|asimplest flo

Begin with the fsi2Zwplest flowchar

2 can be replaced by two rectangles (actions) in sequer

Any rectangle (action) can be replaced by any control structure (seduece,
for ).

else , switch , whie , do while

4. Rules 2 and 3 may be applied s often as necessary and in any order.

Fig. 8.20 | Single-entry/single-exit sequence, selection and repeition structures. Fig. 522 | Simplest flowchar,

<>
<> 02008 Pearson Education. <>
inc. Allightsreserved,

Any rectangle (action) can be.
replaced by two rectangles (actionf)
in sequence

i .
are legal blocks s ilegal

for buiding h\n:Ts

Tor buiding ‘

§—$ e =
T E |

2 | Repeatedly applying Rule 2 of Fig. 8.21 to the simplest flowchart Fig.8.24 | Applying Rule 3 of Fig. 8.21 to the simplest flowchart. Fig. 825 | Stacked, nested and overlapped building blocks.

22008 ey EuCai ” "

Fig. 8.26 | Unstructured flowchart
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