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Arrays and List Data
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Arrays and List Data
● A list is an ordered set of scalar data. An array 

is a variable which holds a list. Each element of 
the array is a separate scalar variable with an 
independent scalar value. These values are 
ordered – that is, they have a particular 
sequence from the lowest to the highest 
element.

● Arrays can have any number of elements. The 
smallest array has no elements.
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Literal Representation
● A list literal:

–  is the way you represent the value of the list within 
your program;

– consists of comma-separated values enclosed in 
parentheses. These values form the elements of the 
list.

(1,2,3) is an array of three values 1, 2, and 3

(“fred”,4.5) – two values, “fred” and 4.5
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Literal Representation
● The elements of a list are not necessarily 

constants
($a,17) – two values: the current value of $a, 

and 17

($a+$b,$d+$e) – two values
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Literal Representation
● The empty list (with no elements) is represented 

by an empty pair of parentheses.
() – the empty list with zero elements
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List constructor function
● It is indicated by two scalar values separated by two 

consecutive periods.
● This function creates a list of values starting at the 

left scalar value and continuing up through the right 
scalar value, incrementing by one at each value.

(1..5) – same as (1,2,3,4,5)

(2..6,10,12) – same as (2,3,4,5,6,10,12)

($a..$b) – range determined by the current values 
of $a and $b
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Variables
● An array variable holds a single list value (zero 

or more scalar values).
● Array variable name starts with @

@fred – is the array variable @fred
@A_Very_Long_Variable_Name
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Variables
● An array variable holds a single list value (zero 

or more scalar values).
● Array variable name starts with @

@fred – is the array variable @fred
@A_Very_Long_Variable_Name

● The array variable @fred is unrelated to the 
scalar variable $fred.
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Array Assignment Operator

@fred = (1,2,3) ;

@barney = @fred ;
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Array Assignment Operator

@fred = (1,2,3) ;

@barney = @fred ;

If you assign a scalar value to an array variable, 
the scalar value becomes the single element of 
an array:

@huh = 1 ; 1 is promoted to the list 
(1) automatically that is, @huh now 
is (1)
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Array Assignment Operator

@fred = (3,4,5) ;

@barney = (1,2,@fred,6) ;  @barney 
becomes (1,2,3,4,5,6)

@barney = (0,@barney) ; – puts 0 in 
front of @barney

@barney = (@barney,7) ; – puts 7 at 
the end of @barney

@barney is now (0,1,2,3,4,5,6,7)
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Array Assignment Operator
● Note that the inserted array elements are at the 

same level as the rest of the literals: a list 
cannot contain another list as an element.

@barney = (1,2,@fred,6) ; 
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Array Assignment Operator

($a,$b,$c) = (1,2,3) ; - give 1 to 
$a, 2 to $b, 3 to $c

($a,$b) = ($b,$a) ; - swap $a and $b

($d,@fred) = ($a,$b,$c) ; – give $a 
to $d and ($b,$c) to @fred

($e,@fred) = @fred; - remove the 
first element of @fred to $e, this 
makes @fred = ($c) and $e = $b
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Length of the Array
● To get the length of the array you assign an 

array variable to a scalar variable

@fred = (1,2,3) ;

$a = @fred ; - $a gets 3, the 
current length of @fred
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Length of the Array
● To get the length of the array you assign an 

array variable to a scalar variable

@fred = (1,2,3) ;

$a = @fred ; - $a gets 3, the 
current length of @fred

LEARN THIS!!!
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Array Element Access
● The array elements are numbered using 

sequential integers, beginning at 0, and 
increasing by 1 for each element. The fisrt 
element of the @fred array is acessed as 
$fred[0].
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Array Element Access
● The array elements are numbered using 

sequential integers, beginning at 0, and 
increasing by 1 for each element. The fisrt 
element of the @fred array is acessed as 
$fred[0].

?
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Array Element Access
● The array elements are numbered using 

sequential integers, beginning at 0, and 
increasing by 1 for each element. The fisrt 
element of the @fred array is acessed as 
$fred[0].

Array variable

Scalar variable 
(part of the array)
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Array Element Access

@fred = (7,8,9) ;

$b = $fred[0] ; - give 7 to $b 
(first element of @fred)

$fred[0] = 5 ; now @fred = (5,8,9) 
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Array Element Access

@fred = (5,8,9) ;

$c = $fred[1] ; - give 8 to $c

$fred[2]++ ; - increment the 3rd 
element of @fred

$fred[1] += 4 ; add 4 to the 2nd 
element

($fred[0], $fred[1]) = ($fred[1], 
$fred[0]) ; swap the first two
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Array Element Access

@fred = (7,8,9) ;

@fred[0,1] ; – same as 
($fred[0],$fred[1])

@fred[0,1] = @fred[1,0] ; – swap the 
first two elements 

@fred[0,1,2] = @fred[1,1,1] ; – make 
all 3 elements like the 2nd 

@fred[1,2] = (9,10) ; - change the 
last two values to 9 and 10
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Array Element Access

@fred = (7,8,9) ;

$a = 2 ;

$b = $fred[$a]; – like $fred[2] or 9

$c = $fred[$a-1]; - $c gets 
$fred[1], or 8

($c) = (7,8,9)[$a-1] ; ($c) gets 8
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Array Element Access

@fred = (7,8,9) ;

@barney = (2,1,0) ;

@backfred = @fred[@barney] ; # same 
as @fred[2,1,0], or ($fred[2], 
$fred[1], $fred[0])
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Array Element Access

$#fred is used to get the index value of the last 
element of @fred.

@fred = (7,8,9) ;

$last_subscript = $#fred ;

print "This is the last subscript: 
$last_subscript" ;
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Array Element Access

A negative subscript on an array counts back 
from the end. So, another way to get the last 
element is with the subscript -1. The second to 
the last element would be -2, and so on.

@fred = (7,8,9) ;

print $fred[-1] ; # prints 9

print $#fred ; # prints 2

print $fred[$#fred] ; # prints 9
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push and pop Functions
● An array is commonly used as a stack of 

information, where new values are added to 
and removed from the right-hand side of the list.
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push and pop Functions

@mylist = (1,2,3) ;

$new_value = 4 ;

push(@mylist, $new_value) ; 
# like @mylist = (@mylist, 
$new_value)

$old_value = pop(@mylist) ; # 
removes the last element of @mylist

push (@mylist, 4,5,6) ; # @mylist = 
(1,2,3,4,5,6)
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shift and unshift Functions
● shift and unshift functions perform actions 

of the “left” side of a list (the portion with the 
lowest subscript).
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shift and unshift Functions
● shift and unshift functions perform actions 

of the “left” side of a list (the portion with the 
lowest subscript).

unshift(@fred,$a) ; 
# like @fred = ($a,@fred)

unshift(@fred,$a,$b,$c) ; 
# like ($a,$b,$c,@fred)

$x = shift(@fred) ; # like 
($x,@fred) = @fred
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shift and unshift Functions
● shift and unshift functions perform actions 

of the “left” side of a list (the portion with the 
lowest subscript).

@fred = (5,6,7) ;

unshift(@fred,2,3,4) ; # @fred is 
now (2,3,4,5,6,7)

$x = shift(@fred) ; # $x gets 2, 
@fred is now (3,4,5,6,7)
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The reverse Function
● The reverse function reverses the order of the 

elements of its arguments, returning the 
resulting list.

@a = (7,8,9) ;

@b = reverse(@a) ; # gives @b the 
value of (9,8,7)

@b = reverse(7,8,9) ; # same thing
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The reverse Function
● Note that the argument list is unaltered; the 
reverse() function works on a copy. To 
reverse an array “in place”, you'll need to assign 
it back into the same variable.

@b = reverse(@b) ; # give @b the 
reverse of itself
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The sort Function
● The sort function takes its arguments, and 

sorts them as if they were single strings in 
ascending ASCII order. It returns the sorted list, 
without alternating the original list.

@x = (1,2,3,6,14,25,30) ;

@y = sort(@x) ; # @y gets 
(1,14,2,25,3,30,6)
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<STDIN> as an Array
● In a list context, <STDIN> returns all the lines 

up to the end-of-file. Each line is returned as a 
separate element of the list.

@a = <STDIN> ; – read standard input 
in a list context

● Type CTRL-Z to indicate end-of-file.
● Each element is a string that ends in a newline, 

corresponding to the newline-terminated lines 
entered.
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Exercises

1. Write a program that reads a list of numbers on 
separate lines and prints out the list in reverse 
order. (You'll probably need to delimit the end of 
the list by pressing CTRL-Z.)

2. Write a program that reads a number and then 
a list of numbers (all on separate lines), and 
then prints out the line from the list as selected 
by the number. 
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Control Structures
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The if/unless Statement
print "How old are you?" ;

$age = <STDIN> ;

chomp($age) ;

if ($age<24) {

print "So you are younger than our teacher." ;

} elsif ($age==24) {

  print "Hey, you are at our teacher's age! :-)" ;

} else {

print "Wow! You could be our teacher!!!" ;

}
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The if/unless Statement
print "How old are you?" ;

$age = <STDIN> ;

chomp($age) ;

if ($age<24) {

print "So you are younger than our teacher." ;

} elsif ($age==24) {

  print "Hey, you are at our teacher's age! :-)" ;

} else {

print "Wow! You could be our teacher!!!" ;

}
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The if/unless Statement
print "How old are you?" ;

$age = <STDIN> ;

chomp($age) ;

unless ($age<18) {

print "Cool! You are old enough to vote!" ;

} else {

  print "So you are not old enough to vote. :-(" ;
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The if/unless Statement
print "How old are you?" ;

$age = <STDIN> ;

chomp($age) ;

unless ($age<18) {

print "Cool! You are old enough to vote!" ;

} else {

  print "So you are not old enough to vote. :-(" ;
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The if/unless Statement

● Exercise: Write your own program with the if or 
unless statement. You have 5 min for this. 
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The while/until Statement
● To execute the while statement, Perl 

evaluates the control expression. If its value is 
true, then the body of the while statement is 
executed once. This step is repeated until the 
control expression becomes false.

● Sometimes it is easier to say “until something is 
true” rather than “while not this is true” and in 
this case you replace the while with until.
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The while loop in arrays

@fred = (1,2,3) ;

$length = @fred ;

$i = 0 ;

while ($i<$length) {

print $fred[$i] ;

$i++ ;

}



2007-12-05
Podstawy programowania

Jolanta Bachan 46

The do {} while/until 
Statement

● do {} while statement does not test the test 
expression until after executing the loop once.

do {

statement_1 ;

statement_2 ;

statement_3 ;

} while (some_expression) ;

● You can invert the sense of the test by changing 
do {} while to do {} until.
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The for loop

for (initial_exp;test_exp;increment) 
{

  code to repeat ;

}
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The for loop

for ($i=1; $i<=5; $i++) {

    print $i ;

}
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The for loop

for ($i=1; $i<=5; $i++) {

    print $i ;

}

Initial 
expression Test expression

Increment
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The for loop in arrays

@fred = (1,2,3) ;

$fred_length = @fred ;

for ($i=0; $i<$fred_length; $i++) {

    print $fred[$i] ;

}
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The foreach statement
● This statement is used to operate on arrays as 

in the following example.
foreach $cookie (@cookies) { 

   print $cookie, “\n” ;

}

● The @cookies value is an array and the 
$cookie scalar variable is set to a value of a 
member of the array and the loop continues 
until all members of the array have been 
operated on. Therefore the above example will 
print every member of the @cookies array. 
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The foreach statement
● More examples on foreach statement:

@a = (1,2,3,4,5) ;

foreach $b (reverse @a) {

print $b . "\n" ;

}
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The foreach statement
● More examples on foreach statement:
@a = (3,5,7,9) ;

@b = (10,20,30) ;

$x = 17

foreach $one (@a, @b, $x) {

$one *= 3 ;

}

@a is now (9,15,21,27);

@b is now (30,60,90) and $x is 51.
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Exercise
● Write a program which asks for the temperature 

outside, and prints “too hot” if the temperature 
is above 25 and “too cold” if the temperature is 
below 18 and “just right!” if the temperature is 
between 25 and 18. 

● Write a program which reads a list of numbers 
(on separate lines) until the number 999 is read, 
and then prints the total of all the numbers 
added together. (Be sure not to add in 999!) For 
example, if you enter 1, 2, 3, and 999, you 
should get the answer of 6 (1+2+3).
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See you next week!


