& RBPARQ 7\ SHY

Swift provides three primary F R O O H F \\khdvQas\MtaSsHsets, and
dictionaries, for storing collections of values. Arrays are ordered collections
of values. Sets are unordered collections of unique values. Dictionaries are
unordered collections of key-value associations.
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Arrays, sets, and dictionaries in Swift are always clear about the types of
values and keys that they can store. This means that you cannot insert a
value of the wrong type into a collection by mistake. It also means you can
be confident about the type of values you will retrieve from a collection.

NOTE

Swift’s array, set, and dictionary types are implemented as JHHIF FR®ANRQ/For
more about generic types and collections, see Generics.

0 XWELONV R & RBPARY

If you create an array, a set, or a dictionary, and assign it to a variable, the
collection that is created will be P X W DIRiOnkdans that you can change
(or P X'W MdMdHlection after it’s created by adding, removing, or changing



items in the collection. If you assign an array, a set, or a dictionary to a
constant, that collection is L P P X Wdndat®skte and contents cannot be
changed.

NOTE

It is good practice to create immutable collections in all cases where the collection
does not need to change. Doing so makes it easier for you to reason about your code
and enables the Swift compiler to optimize the performance of the collections you
create.

$ubDV

An D U Utlxds values of the same type in an ordered list. The same value
can appear in an array multiple times at different positions.

NOTE
Swift’s $UUD\ type is bridged to Foundation’s 16$UUD\ class.

For more information about using $UUD\ with Foundation and Cocoa, see Bridging
Between Array and NSArray.

SUUDNSH 6 KRUWKDQG 6\QWD]

The type of a Swift array is written in full as $UUD\  ( OHPHOQW, where

( OHPHOWs the type of values the array is allowed to store. You can also
write the type of an array in shorthand form as >( OHPHOA@Although the two
forms are functionally identical, the shorthand form is preferred and is used
throughout this guide when referring to the type of an array.

&SBDWLQJ DQ (PSW\ $UUD\
You can create an empty array of a certain type using initializer syntax:


https://developer.apple.com/documentation/swift/array#2846730

YDU VRPH, QW >, Q\@
SULQW VRPH, QW LV R W SH >, QA@ ZLWK ?

VRPH, QAW FRXQW LVHPV
3ULQW VRPH, QW LV Rl W SH >, QMA@ ZLWK  LVWHPV

Note that the type of the VRPH, Q/Wvariable is inferred to be >, Q/\@from the
type of the initializer.

Alternatively, if the context already provides type information, such as a
function argument or an already typed variable or constant, you can create an
empty array with an empty array literal, which is written as >@an empty
pair of square brackets):

VRPH, QAW DSSHQG
VRPH, QW QRZ FROADLQV  YDOXH R W SH , QW
VRPH, QW  >@
VRPH, QW LV QRZ DQ HPSW DUUD\ EXW LV VWALQOO RI
W SH >, Q\@

&SBDWLQJ DQ $UUD\ ZDAWKHD 'HIDXOW 9
Swift’s $UUD\ type also provides an initializer for creating an array of a
certain size with all of its values set to the same default value. You pass this
initializer a default value of the appropriate type (called UHSHDW.QJ): and the
number of times that value is repeated in the new array (called FRXQU):

YDU WKUHH RXECHV ~ $UUD\  UHSHDW.CQJ FRXQW
VKUHH RXEOHV LV RI W SH >' RXEOH@ DQG HTXDOV >
@



SBDWLQJ DQ SUUDYXYE\$YGERMBIWKH U

You can create a new array by adding together two existing arrays with
compatible types with the addition operator ( ). The new array’s type is
inferred from the type of the two arrays you add together:

YDU DQRWKHU7KUHH RXEOHV ~ $UUD\ UHSHDW.QJ
FRXQW
DORWKHU7KUHH RXECHV LV Rl W SH >' RXEOH@ DQG
HTXDOV > @

YDU VL[' RXEOHV ~ WKUHH RXEOHV  DORWKHU7KUHH RXEOCHV
VL[ ' RXEOHV LV LQ HUUHG DV >' RXEOCH@ DQG HTXDOV

> @

SWDWLQJ DQ $UUD\ ZLWK DQ $UUD\ /LWHUI
You can also initialize an array withan D U U D\ ,QvhidN isl dkBbfhand
way to write one or more values as an array collection. An array literal is
written as a list of values, separated by commas, surrounded by a pair of
square brackets:

> YDOXH YDOXH YDOXH @

The example below creates an array called VKRSSLQJ/ L\\\to store 6\WJLQJ
values:

YDU VKRSSLQJ/ LVW >6WILQI@ > (JJV  OLON @
VKRSSLQI/ LVW KDV EHHQ LQLW.DOL] HG ZLWK WZR LQLW.DO
LVHPV



The VKRSSLQI/ LVWariable is declared as “an array of string values”,

written as >6\\WJLQJ @Because this particular array has specified a value type

of 6WJLQY, it is allowed to store 6\\JLQJ values only. Here, the

VKRSSLQJ/ L\WWarray is initialized with two 6\WJLQJ values ( (JJV and
OLON ), written within an array literal.

NOTE

The VKRSSLQJ/ L\\array is declared as a variable (with the YDUintroducer) and not a
constant (with the O-\Viintroducer) because more items are added to the shopping list
in the examples below.

In this case, the array literal contains two 6\WJLQJ values and nothing else.
This matches the type of the VKRSSLQJ/ L\VWwariable’s declaration (an array
that can only contain 6\WJLQJ values), and so the assignment of the array
literal is permitted as a way to initialize VKRSSLQJ/ L\VWwith two initial
1tems.

Thanks to Swift’s type inference, you don’t have to write the type of the
array if you’re initializing it with an array literal containing values of the
same type. The initialization of VKRSSLQJ/ L\W\could have been written in a
shorter form instead:

YDU VKRSSLQJ/ LVW > (JJV  OLON @

Because all values in the array literal are of the same type, Swift can infer
that >6\WLQJ @s the correct type to use for the VKRSSLQJ/ L\VWwariable.

$FFHVVLQJ DQG ORGLI\LQJ DQ $UUD\
You access and modify an array through its methods and properties, or by
using subscript syntax.

To find out the number of items in an array, check its read-only FRXQW
property:



SULQW 7KH VKRSSLQJ OLVW FRQWDLQV ?
VKRSSLQI/ LVW FRXQN  LVWHPV
3ULQW 7KH VKRSSLQJ OLVW FROWDLQV  LWHPV

Use the Boolean LV( PSW property as a shortcut for checking whether the
FRXOVproperty is equal to

LI VKRSSLQJ/ LVW LV(PSW ~#

SULQW 7KH VKRSSLQ) OLVW LV HPSW
HOVH ~

SULQW 7KH VKRSSLQJ OLVW LV QRW HPSW

3ULQW 7KH VKRSSLQJ OLVW LV QRW HPSW

You can add a new item to the end of an array by calling the array’s
DSSHQG B method:

VKRSSLQJ/ LVW DSSHQG ) ORXU

VKRSSLQI/ LVW QRZ FROWDLQV  LWHPV  DQG VRPHRQH LV
PDNLQJ  SDQFDNHV

Alternatively, append an array of one or more compatible items with the
addition assignment operator ( ):

VKRSSLQJ/ LVW > 9DNLQI 3RZGHU @

VKRSSLQI/ LVW QRZ FRQWDLQV ~ LVWHPV
VKRSSLQI/ LVW > &KRFRODWH 6SUHDG  &KHHVH
WXVNHU @

VKRSSLQI/ LVW QRZ FROWDLQV ~ LVWHPV



Retrieve a value from the array by using V X E V F U L SH¥¥sing \tlg Wdbx|
of the value you want to retrieve within square brackets immediately after
the name of the array:

YDU | LUWWWHP  VKRSSLQJ/ LW @
| LUWW WHP LV HTXDO WR (JJV

NOTE

The first item in the array has an index of ,not . Arrays in Swift are always zero-
indexed.

You can use subscript syntax to change an existing value at a given index:

VKRSSLQJ/ LVW¥ @ 6L HIJV
VKH | LUVW LVHP LQ WKH OLVW LV QRZ HTXDO WR 6L]
HJJV UDWKHU WKDQ (JJV

When you use subscript syntax, the index you specify needs to be valid. For
example, writing VKRSSLQJ/ LVWEVKRSSLQI/ LVW FRXQA@ 6DOW to try
to append an item to the end of the array results in a runtime error.

You can also use subscript syntax to change a range of values at once, even
if the replacement set of values has a different length than the range you are
replacing. The following example replaces &KRFRODVWH 6SUHDG ,

&KHHVH ,and  9%W\HU with  %©QDODV and  $SSOHV .

VKRSSLQI/ LW @ > 9PV $SSOHV @
VKRSSLQI/ LVW QRZ FROWDLQV ~ LVHPV

To insert an item into the array at a specified index, call the array’s
LQVHUW B DW method:



VKRSSLQJ/ LVW LQVHUW ODSOH 6\ UXS DWW
VKRSSLQI/ LVW QRZ FROWDLQV ~ LVWHPV
ODSOH 6\ UXS LV QRZ WKH | LUVW LWHP LQ WKH OLVW

This call to the LOQvHUW B DW method inserts a new item with a value of
0DSOH 6\ UXS at the very beginning of the shopping list, indicated by an
index of

Similarly, you remove an item from the array with the UHPRYH DW method.
This method removes the item at the specified index and returns the removed
item (although you can ignore the returned value if you do not need it):

OHW PDSOH6\ UXS ~ VKRSSLQJ/ LVW UHPRYH DW
WKH LWHP VKDW ZDV DW LQGH| KDV MXVW EHHQ UHPRYHG
VKRSSLQJ/ LVW QRZ FRQADLQV  LWHPV  DQG QR ODSCH
6\ UXS
WKH PDSOH6\ UXS FROMWDQW LV QRZ HTXDO VR \\KH
UHPRYHG ODSOH 6\ UXS VWWLQJ

NOTE

If you try to access or modify a value for an index that is outside of an array’s existing

bounds, you will trigger a runtime error. You can check that an index is valid before

using it by comparing it to the array’s FRXOQ/property. The largest valid index in an

array is FRXQW because arrays are indexed from zero—however, when FRXOQWis
(meaning the array is empty), there are no valid indexes.

Any gaps in an array are closed when an item is removed, and so the value at
index 1s once again equal to 6L[ HIJV:

| LOWWWHP  VKRSSLQJ/ LVW @
| LUOWWWHP LV QRZ HTXDO WR 6L[ HIJV



If you want to remove the final item from an array, use the UHPRYH DVW
method rather than the UHPRYH DW method to avoid the need to query the
array’s FRXQuproperty. Like the UHPRYH DW method, UHPRYH DV\W
returns the removed item:

OHW DSSOHV ~ VKRSSLQJ/ LVW UHPRYH DVW
WKH OCDVW LWHP LQ VWKH DUUD\ KDV MXVW EHHQ UHPRYHG
VKRSSLQJ/ LVW QRZ FRQADLQV  LVWHPV DQG QR DSSOHV
WKH DSSOHV FRQWDQW LV QRZ HTXDO WR WKH UHPRYHG
$SSOHV  VWWLQJ

, WHUDWLQJ 2YHU DQ $UUD\
You can iterate over the entire set of values in an array with the | RY LOloop:

| RU LWHP LQ VKRSSLQI/ LVW A
SULQW LVWHP

6L[ HIJV
OLON

) ORXU

YDNLQI 3RZGHU
%DV

If you need the integer index of each item as well as its value, use the
HOXPHUDVWHG  method to iterate over the array instead. For each item in the
array, the HOXPHUDVWHG method returns a tuple composed of an integer and
the item. The integers start at zero and count up by one for each item; if you
enumerate over a whole array, these integers match the items’ indices. You



can decompose the tuple into temporary constants or variables as part of the
iteration:

IRU LQGH YDOXH LQ VKRSSLQI/ LVW HQXPHUDWHG — ~
SULQW ,WHP ? LQGH 2 YDOXH

JWHP BL[ HIJV
,WHP OLON

JVWHP ) ORXU

JVWHP 9DNLQU 3RZGHU
, WHP %DV

For more about the | R4 LQloop, see For-In Loops.

6HN

A 'V Iskdhbs distinct values of the same type in a collection with no defined
ordering. You can use a set instead of an array when the order of items is not
important, or when you need to ensure that an item only appears once.

NOTE
Swift’s 6Htype is bridged to Foundation’s 166HV\¢lass.

For more information about using 6HV\vith Foundation and Cocoa, see Bridging
Between Set and NSSet.

+DVKDOXHV IRYHOMHW 7
A type must be KD V Kid &d@Ho be stored in a set—that is, the type must
provide a way to compute a KD V K YobitseNX.IA hash value is an , QW


https://developer.apple.com/documentation/swift/set#2845530

value that is the same for all objects that compare equally, such that if D
£ it follows that D KDVK9DOXH E KDVK9DOXH

All of Swift’s basic types (such as 6\WJLQJ, , QW ' RXEOH and %RRQ are
hashable by default, and can be used as set value types or dictionary key
types. Enumeration case values without associated values (as described in
Enumerations) are also hashable by default.

NOTE

You can use your own custom types as set value types or dictionary key types by
making them conform to the +DVKDEOHprotocol from Swift’s standard library. Types
that conform to the +DVKDEOHprotocol must provide a gettable , Q/\property called
KDVK9DOXH The value returned by a type’s KDVK9DOXHproperty is not required to be
the same across different executions of the same program, or in different programs.

Because the +DVKDEOHprotocol conforms to ( TXDVWDECH conforming types must also
provide an implementation of the equals operator (). The ( TXDV\DEOHprotocol
requires any conforming implementation of  to be an equivalence relation. That is,
an implementation of =~ must satisfy the following three conditions, for all values Q
Eand E
e D D(Reflexivity)
e D Eimplies E D(Symmetry)

e D E E Fimplies D F(Transitivity)

For more information about conforming to protocols, see Protocols.

6HWSH 6\QWD]

The type of a Swift set is written as 6HW ( OHPHQW, where ( OHPHOWIs the
type that the set is allowed to store. Unlike arrays, sets do not have an
equivalent shorthand form.

&SBDWLQJ DQG ,QLWLDOL]LQJ DQ (PSW\ 6HV
You can create an empty set of a certain type using initializer syntax:



YDU OHWAHUV 6 HW &KDUDFWHU!
SULQW OHWMHUV LV R W SH 6HW &KDUDFWHU!  ZLWK ?
OHWAHUV FRXQW  LWHPV
3ULQW  OHWAHWV LV R W SH 6HW &KDUDFWHU!  ZLVWWK
LVWHPV

NOTE

The type of the OHVW\HUVvariable is inferred to be 6HW &KDUDFVHU!, from the type
of the initializer.

Alternatively, if the context already provides type information, such as a
function argument or an already typed variable or constant, you can create an
empty set with an empty array literal:

OHWAHUV LQVHUW D
OHWAHUV QRZ FROADLQV  YDOXH Rl W SH &KDUDFVHU
OHWHW — >@
OHWAHUV LV QRZ DQ HPSW VHW EXW LV VWL.OO Rl W SH
6HW &KDUDFWHU!

&SBDWLQJ D 6HW ZLWK DQ $UUD\ /LWHUDO
You can also initialize a set with an array literal, as a shorthand way to write
one or more values as a set collection.

The example below creates a set called | DYRULVH* HQUHVto store 6\WJLQJ
values:



YDU | DYRULVH* HQUHV  6HW 6\WULQJ! > 5RFN
&ODWLFDO  +LS KRS @
| DYRULWH* HQUHV KDV EHHQ LQLW.DOL] HG ZLWK WKUHH
LQLW.DO LWHPV

The | DYRULWH* HQUHVvariable is declared as “a set of 6\\WJLQJ values”,

written as 6HW 6\WJLQJ!. Because this particular set has specified a value

type of 6VWLQYJ, itis R Qalldwed to store 6L QJvalues. Here, the

| DYRUL\WWH* HQUHVset is initialized with three 6\WLQJvalues ( 5RFN,
&ODWLFDO,and +LS KRS), written within an array literal.

NOTE

The | DYRULV\H* HQUHVset is declared as a variable (with the YDUintroducer) and not
a constant (with the OH\\introducer) because items are added and removed in the
examples below.

A set type cannot be inferred from an array literal alone, so the type 6HW
must be explicitly declared. However, because of Swift’s type inference, you
don’t have to write the type of the set’s elements if you’re initializing it with
an array literal that contains values of just one type. The initialization of

| DYRUL\WH* HQUHVcould have been written in a shorter form instead:

YDU | DYRULWH* HQUHV 6HW > 5RFN &ODVVLFDO +LS
KRS @

Because all values in the array literal are of the same type, Swift can infer
that 6HW 6WJLQJ! is the correct type to use for the | DYRULVH* HQUHV
variable.

$FFHVVLQJ DQG ORGLI\LQJ D 6HW
You access and modify a set through its methods and properties.



To find out the number of items in a set, check its read-only FRXQ/property:

SULQW , KDYH ? | DYRULWH* HQUHV FRXQW | DYRULWH PXVLF

JHQUHV
3ULQW , KDYH | DYRULWH PXVLF JHQUHV

Use the Boolean LV( PSW property as a shortcut for checking whether the
FRXQVproperty is equal to

LI | DYRULWH* HQUHV LV(PSW A

SULQW $V IDU DV PXVLF JRHV , P QRW SLFM
* HOVH ~

SULQW , KDYH SDUW.FXODU PXVLF SUHI HUHQFHV

3ULQW , KDYH SDUW.FXODU PXVLF SUH HUHQFHV
You can add a new item into a set by calling the set’s LQVHUW B method:

| DYRULWH* HQUHV LQVHUW - D] ]
| DYRULWH* HQUHV QRZ FRQADLQV  LVHPV

You can remove an item from a set by calling the set’s UHPRYH B method,
which removes the item if it’s a member of the set, and returns the removed
value, or returns QL Oif the set did not contain it. Alternatively, all items in a
set can be removed with its UHPRYHSOO method.



LI OHW UHPRYHG* HQUH | DYRULWH* HQUHV UHPRYH 5RFN  ~
SULQW ? UHPRYHG HQUH " , P RYHU LW
HOVH #
SULQW , HYHU PXFK FDUHG | RU WKDW

3ULQW  5RFN' , P RYHU LW

To check whether a set contains a particular item, use the FROADLQV B
method.

LI | DYRULWH HQUHV FROAWDLQV ) XQN A
SULQW , JHW XS RQ WKH JRRG | RRW
HOVH A
SULQW , WV VRR | X\ LQ KHUH

3ULQW , WV WRR | XQ\  LQ KHUH

, Y WHUDWLQJ 2YHU D 6HW
You can iterate over the values in a set with a | R4 LOQloop.

| RU JHQUH LQ | DYRULWH* HQUHV ~
SULQW 2 JHQUH

&ODWLFDO
-Dl ]
+LS KRS



For more about the | R4 LQloop, see For-In Loops.

Swift’s 6H\type does not have a defined ordering. To iterate over the values
of a set in a specific order, use the VRUVWHG method, which returns the set’s
elements as an array sorted using the operator.

| RU JHQUH LQ | DYRULWH HQUHV VRUWHG  ~
SULQNV ? JHQUH

&ODVWLFDO
+LS KRS
-0l ]

3HJRP 1QJ 6HA2 SHDARY/

You can efficiently perform fundamental set operations, such as combining
two sets together, determining which values two sets have in common, or
determining whether two sets contain all, some, or none of the same values.

)XQGDPHQWDO 6HW 2SHUDWLRQV
The illustration below depicts two sets— Dand E—with the results of various
set operations represented by the shaded regions.



a.intersection( a.symmetricDifference(b)

O

a.union(b) a.subtracting(b)

@

e Use the LQ/WHUVHFW.RQ B method to create a new set with only the
values common to both sets.

e Use the V\ PPHWULF' LI | HUHOFH B method to create a new set with
values 1n either set, but not both.

e Use the XO.RQ B method to create a new set with all of the values in
both sets.

e Use the VXEWUDFW.QJ B method to create a new set with values not
in the specified set.



OHW RGG LIJLW  6HW > @
OHW HYHQ LJLW 6HW > @
OHW VLQIOH LILWBULPHLXPEHUV 6HW > @

RGG LILW XQLRQ HYHQ LILW/ VRUWHG

> @
RGG LILW LOWHUVHFW.RQ HYHQ LILW VRUWHG
>@

RGG LILW VXEWUDFW.QJ VLQIOH LILWBULPHLXPEHUWV VRUWHG

> @
RGG LJLW W\ PPHWULF' LI | HUHQFH VLQIOH LJLWBUL PH1XPEHUV
VRUWHG
> @

6HW OHPEHUVKLS DQG (TXDOLW\

The illustration below depicts three sets—  Eand F—with overlapping
regions representing elements shared among sets. Set Disa V X S Hof)set H,V
because Dcontains all elements in E Conversely, set Eis a V X Edf $dt\VW)
because all elements in Eare also contained by D Set Eand set Fare GLV M
with one another, because they share no elements in common.



Use the “is equal” operator () to determine whether two sets contain
all of the same values.

Use the LV6XEVHW Rl method to determine whether all of the values
of a set are contained in the specified set.

Use the LV6XSHUVHW Rl method to determine whether a set contains
all of the values in a specified set.

Use the LVEVWULFWSXEVHW Rl or LVEWJLFWXSHUVHW Rl methods
to determine whether a set is a subset or superset, but not equal to, a
specified set.

Use the LV LVIVRLOW ZLVK  method to determine whether two sets
have no values in common.



OHW KRXVHSQLPDOV  6HW > €3 U @
OHW | DUPSQLPDOV  6HW > & 7 U@
OHW FLW $QLPDOV  6HW > @

KRXVHSQLPDOV LVEXEVHW Rl | DUP$QLPDOV
VUXH

| DUP$QLPDOV LVEXSHUVHW Rl KRXVH$QLPDOV
WUXH

| DUP$SQLPDOV LV LVMRLQW ZLWK  FLW $QLPDOV
VUXH

' |PARCDURY
A GLFW IstBréd Bdddiations between keys of the same type and values of
the same type in a collection with no defined ordering. Each value is
associated with a unique N KHwhich acts as an identifier for that value within
the dictionary. Unlike items in an array, items in a dictionary do not have a
specified order. You use a dictionary when you need to look up values based

on their identifier, in much the same way that a real-world dictionary is used
to look up the definition for a particular word.

NOTE
Swift’s " LFW.RCDU\ type is bridged to Foundation’s 16" LFW.RQDU\ class.

For more information about using ' LFW.RQDU\ with Foundation and Cocoa, see
Bridging Between Dictionary and NSDictionary.

'LFWLRQ®PHW\G6KRUWKDQG 6\QWD]


https://developer.apple.com/documentation/swift/dictionary#2846239

The type of a Swift dictionary is written in full as ' LFW.RQDU\ . H\
9DOXH!, where . H\ is the type of value that can be used as a dictionary key,
and 9DOXHis the type of value that the dictionary stores for those keys.

NOTE

A dictionary . H\ type must conform to the +DVKDEOHprotocol, like a set’s value type.

You can also write the type of a dictionary in shorthand form as >. H\
9DOXH@AIthough the two forms are functionally identical, the shorthand
form is preferred and is used throughout this guide when referring to the
type of a dictionary.

&SBIDWLQJ DQ (PSW\ 'LFWLRQDU\
As with arrays, you can create an empty ' LFW.RCDU\ of a certain type by
using initializer syntax:

YDU QDPHV2I , QAHIHWY >, QW 6WILQI @
QDPHV2! , QAHIHUV LV DQ HPSW >, QW 6WILQI@
GLFW.RQDU\

This example creates an empty dictionary of type >, QN 6WILQJ Cto store
human-readable names of integer values. Its keys are of type , Q/yand its
values are of type 6WJLQU.

If the context already provides type information, you can create an empty
dictionary with an empty dictionary literal, which is written as > @a colon
inside a pair of square brackets):



QDPHV2I , QAHJHUV> @ VL[ WHHQ
QDPHV2I , QNHIHW QRZ FROWDLQV  NH\  YDOXH SDLU

QDPHV2I , QNHIHWW > @
QDPHV2I , QWHIHUWV LV RQFH DIDLQ DQ HPSW  GLFW.RQDU\
Rl WSH > QV 6WLQ@

&SBHDWLQJ D 'LFWLRQDU\ ZLWK D "'LFWLRQD
You can also initialize a dictionary witha G L FW L R Q Dvblith @ak aV H L
similar syntax to the array literal seen earlier. A dictionary literal is a
shorthand way to write one or more key-value pairs as a ' LF\W.RQDU\
collection.

A NH\ Y D OXdtomhinatidn of a key and a value. In a dictionary
literal, the key and value in each key-value pair are separated by a colon.
The key-value pairs are written as a list, separated by commas, surrounded
by a pair of square brackets:

> NH\ YDOXH NH\ YDOXH NH\
YDOXH @

The example below creates a dictionary to store the names of international
airports. In this dictionary, the keys are three-letter International Air
Transport Association codes, and the values are airport names:

YDU DLUSRUW >6WILQ] 6B6WLQI@ > <<= 7RURQAR
3HDUWWRQ  '8% ' XEOLQ @

The DLUSRUVWdictionary is declared as having a type of >6WJLQJ
6VWLQJ @which means “a ' LFW.RQDU\ whose keys are of type 6\WJLQJ, and
whose values are also of type 6VWLQT.



NOTE

The DLUSRUW/dictionary is declared as a variable (with the YDUintroducer), and not
a constant (with the CH\\introducer), because more airports are added to the dictionary
in the examples below.

The DLUSRUVWdictionary is initialized with a dictionary literal containing

two key-value pairs. The first pair has a key of <<= and a value of
7RURQNR 3HDUVRQ . The second pair has a key of ' 8% and a value of
' XEOLQ.

This dictionary literal contains two 6WJLQJ  6WJLQJ pairs. This key-value
type matches the type of the DLUSRUVWvariable declaration (a dictionary
with only 6VWLQIkeys, and only 6\WJLQJ values), and so the assignment of
the dictionary literal is permitted as a way to initialize the DLUSRUW
dictionary with two initial items.

As with arrays, you don’t have to write the type of the dictionary if you’re
initializing it with a dictionary literal whose keys and values have consistent
types. The initialization of DLUSRUW/could have been written in a shorter
form instead:

YDU DLUSRUW > <<=  7RURQMR 3HDUVRQ ' 8%
' XEOLQ @

Because all keys in the literal are of the same type as each other, and
likewise all values are of the same type as each other, Swift can infer that
>6VWLQJ  6WJLQJ @s the correct type to use for the DLUSRUWdictionary.

$FFHVVLQJ DQG ORGLI\LQJ D 'LFWLRQDU\
You access and modify a dictionary through its methods and properties, or
by using subscript syntax.



As with an array, you find out the number of items in a ' LFW.RQDU\ by
checking its read-only FRXQ/property:

SULQW 7KH DLUSRUW GLFW.RQDW FRQNDLQV ?
DLUSRUW FRXQW LWHPV
3ULQW  7KH DLUSRUW GLFW.RQDW FROQADLQV  LVWHPV

Use the Boolean LV( PSW property as a shortcut for checking whether the
FRXQV\property is equal to

LI DLUSRUW/ LV(PSW ~
SULQW 7KH DLUSRUW GLFW.RQDW LV HPSW
HOVH ~
SULQW 7KH DLUSRUW GLFW.RQDW LV QRW HPSW

SULQW  7KH DLUSRUW GLFW.RQDW LV QRW HPSW

You can add a new item to a dictionary with subscript syntax. Use a new key
of the appropriate type as the subscript index, and assign a new value of the
appropriate type:

DLUSRUW> /+5 @  / RQGRQ
WKH DLUSRUW GLFW.RQDU\ QRZ FROADDLQV  LVHPV

You can also use subscript syntax to change the value associated with a
particular key:

DLUSRUW> /+5 @  / RQGRQ +HDWKURZ
WKH YDOXH | RU /+5 KDV EHHQ FKDQIHG WR / RQGRQ
+HDWKURZ



As an alternative to subscripting, use a dictionary’s

XSGDWHODOXH B | RU. H' method to set or update the value for a particular
key. Like the subscript examples above, the XSCDWHIDOXH B | RU. H\
method sets a value for a key if none exists, or updates the value if that key
already exists. Unlike a subscript, however, the XSGOVWHIDOXH B | RU. H\
method returns the R Qdhie after performing an update. This enables you to
check whether or not an update took place.

The XSGODWHODOXH B | RU. i method returns an optional value of the
dictionary’s value type. For a dictionary that stores 6WJLQJ values, for
example, the method returns a value of type 6VWJLQJ", or “optional 6\VWILQT”.
This optional value contains the old value for that key if one existed before
the update, or QLOif no value existed:

LI OHW ROX®ODOXH  DLUSRUW XSCDWHODOXH ' XECOLQ
$LUSRUW | RU. H\ 8% ~
SULQW 7KH ROG YDOXH | RU ' 8% ZDV ? ROGODOXH

SULQW 7KH ROG YDOXH | RU ' 8% ZDV ' XEOLQ

You can also use subscript syntax to retrieve a value from the dictionary for
a particular key. Because it is possible to request a key for which no value
exists, a dictionary’s subscript returns an optional value of the dictionary’s
value type. If the dictionary contains a value for the requested key, the
subscript returns an optional value containing the existing value for that key.
Otherwise, the subscript returns QLO



LI OHW DLUSRUWLDPH  DLUSRUW/> ' 8% @ "
SULQW 7KH QDPH Rl WKH DLUSRUW LV ?
DLUSRUWLDPH
* HOVH ~
SULQW 7KDW DLUSRUW LV QRW LQ WKH DLUSRUW/
GLFW.RQDU\

SULQW  7KH QDPH RI WKH DLUSRUW LV ' XEOLQ
$LUSRUW

You can use subscript syntax to remove a key-value pair from a dictionary
by assigning a value of QLOfor that key:

DLUSRUW> $3/ @  $SSOH , QAHUQDW.RQDO
$SSOH , QMHUQDW.RQDO LV QRW VWKH UHDO DLUSRUW | RU
$3/ VR GHOHWH LW
DLUSRUW> $3/ @ QO
$3/ KDV QRZ EHHQ UHPRYHG | URP WKH GLFW.RQDU\

Alternatively, remove a key-value pair from a dictionary with the
UHPRYHIDOXH | RU. H\ method. This method removes the key-value pair if
1t exists and returns the removed value, or returns CO_Oif no value existed:



LI OHW UHPRYHGDOXH  DLUSRUW UHPRYHODOXH | RU. H\
'8 A
SULQW 7KH UHPRYHG DLUSRUW V QDPH LV ?
UHPRYHGO DOXH
* HOVH ~
SULQW 7KH DLUSRUW GLFW.RQDU\ GRHV QRW FRQADLQ D
YDOXH | RU ' 8%

SULQW  7KH UHPRYHG DLUSRUW V QDPH LV ' XEOLQ
$LUSRUW

, WHUDWLQJ 2YHU D 'LFWLRQDU\
You can iterate over the key-value pairs in a dictionary with a | R4 LQloop.
Each item in the dictionary is returned asa N-\  YDOXH tuple, and you
can decompose the tuple’s members into temporary constants or variables as
part of the iteration:

| RU DLUSRUW&RGH DLUSRUWMDPH LQ DLUSRUW #
SULQW ? DLUSRUWRGH  ? DLUSRUWLDPH

/ +5 |/ RQGRQ +HDWKURZ
<<=  7RURQAR 3HDUVRQ

For more about the | R4 LQloop, see For-In LLoops.

You can also retrieve an iterable collection of a dictionary’s keys or values
by accessing its NH\ Vand YDOXHVproperties:



| RU DLUSRUWARGH LQ DLUSRUW NH\V #
SULQW $LUSRUW FRGH ? DLUSRUWKRCH

$LUSRUW FRGH [/ +5
$LUSRUW FRGH <<=

| RU DLUSRUWMLDPH LQ DLUSRUW YDOXHV #
SULQW $LUSRUW QDPH ? DLUSRUWL.DPH

$LUSRUW QDPH / RQGRQ +HDWKURZ
$LUSRUW QDPH  7RURQAR 3HDUVRQ

If you need to use a dictionary’s keys or values with an API that takes an
$UUD\ instance, initialize a new array with the NH\ Vor YDOXHVproperty:

OHW DLUSRUWGRGHV  >6WILQJ @ DLUSRUW NH\ V
DLUSRUWRGHV LV > [ +5 <<= @

OHW DLUSRUMDPHV ~ >6WULQI @ DLUSRUW/ YDOXHV
DLUSRUMDPHV LV > / RQGRQ +HDWKURZ ~ 7RURQAR
3HDUVRQ @

Swift’s ' LFW.RCQDU\ type does not have a defined ordering. To iterate over
the keys or values of a dictionary in a specific order, use the VRUNHG
method on its NH\ Vor YDOXHVproperty.



