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Listing 1.1 “Hello, world!” in Kotlin (Main.kt)

fun main() {

}

printin(""Hello, world!"")
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Figure 1.12 Running Main.kt
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Figure 1.13 Run tool window (console)
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Figure 1.15 The Kotlin REPL tool window
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Listing 1.2 “Hello, Kotlin!” (REPL)

println("Hello, Kotlin!")
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Figure 1.16 Evaluating the code
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Package kotlin.math

Mathematical functions and constants.

The functions include trigonometric, hyperbolic, exponentiation and power, logarithmic, rounding, sign and
absolute value.

Properties

(Common | (s} 12
absoluteValue

Returns the absolute value of this value.

val Double.absoluteValue: Double
val Float.absoluteValue: Float
val Int.absoluteValue: Int

val Long.absoluteValue: Long

e 0 & 0 12

E

Base of the natural logarithms, approximately 2.71828.

const val E: Double

Figure 1.18 Platform support in the Kotlin API documentation
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Listing 2.1 Declaring a playerLevel variable (Main.kt)

fun main()

{
println("Hello, world!")

var playerLevel: Int =4
println(playerLevel)
h

oS oy 1y 0S5l i5u e anls lesls elaxsi playerLevel ol « s i a1, Int g5 51 slasgns Lot doxs! jo



a5 aS Plel was st K ales o da co L 4T W0 S Gy e VAT guldS saedS Sl eslaiul L) e SO L

el odal was pxie ol T JLss

2 1y (JelS sae) s ok S playerLevel vas oo Lis a5 0,5 asein |, INt 1 ¢ uite g5 iy yad o oo

2,10 o0 4S5 095>

B b a dnt g5 5l Glaiges) ols 13 coly cas e axl b ws S eslal( =) Laass Slee 5l wolyd o

s elasl (playerLevel) o)ls |13 Co cons jo assl a1 (F

Qo3 e olis Hloges LJB o 1) playerLevel e i ,as Y.V S

assignment operator

var playerLevel : Int =4

| I J | |
I [
variable definition keyword type definition

variable name assigned value

Figure 2.1 Anatomy of a variable definition
AaS oo Pl JouiS jo 1) o Jlase println &b sleolatl b« e iy o3 5l ey

SIS L algs oo e S | 2] ’Run ‘MainKt o=l g main Bl LS o el gaaSs g9, SIS Ly asliy
4 aS g,lade Hled wwl ¥ jlake JouiS 0 oud Olo gz oS 12l 1) aeli IntelliJ Gy Hlg 01>l saaSs g9,

ol plais| playerLevel

G oo lis (S9,95has) ey olais| playerLevel « | "thirty-two" jlade T sl 4 0sS caw (5S]
(DS Bi> Wb aS el

Listing 2.2 Assigning “thirty-two” to playerLevel (Main.kt)

fun main()

{

println("Hello, world!")
varplayerbeveltat—4

var playerLevel: Int = "thirty-two"
println(playerLevel)

}

o go iales s S B UL Ol l S Lol ol saeS's (g5, <SS L |, main o Lo

e: Main.kt: (3, 28): Type mismatch: inferred type is String but Int was expected
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fun main() {
println("Hello, world!")
var plaverlevel: Int = "thirty-two’
printin( L ) Type mismatch.

h Required: Int
Found: String

Change type of 'playerLevel' to 'String' More actions...

Figure 2.2 Type mismatch disclosure tooltip
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Listing 2.3 Fixing the type error (Main.kt)

fun main()

{

printin("Hello, world!")
var playerLevel: Int =4
println(playerLevel)

b

Olgie 3 3 luie sase Lt (saalp Job 1 Wilgi so pite <S5 ey 050 al il (6,105 855 s 4 a5 Sloj b
I, playerLevel s .oms olaws!playerLevel a4 ooz jlade oy s il (ial38 S50 as, 51 ke

il o0 ools lis a5 el yles s 13O Ll

Listing 2.4 Increasing playerLevel by resetting the value (Main.kt)

fun main()

{
println("Hello, world!")



var playerLevel: Int =4

println(playerLevel)

println("The hero embarks on her journey to locate the enchanted sword.")
playerLevel = 5

println(playerLevel)

}

393 4 pguase s 15 a5 w0 wueles 1 0 e auis Joe 0 1) pamass ol B oS |1 095 (goaijg,4 Main &b
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Listing 2.5 Incrementing playerLevel (Main.kt)

fun main()

{

" "
) .

println("The hero announces her presence to the world.")

var playerLevel: Int =4

println(playerLevel)

println("The hero embarks on her journey to locate the enchanted sword.")
playerbevel=5

playerLevel += 1

println(playerLevel)

h
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playerLevel++
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Qo0 M‘P 1) Ls“l’) slolles o).il.o.c (50950 (§ yikions ul..j)}
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Omizmad (b5 .0leo S solinl String g4 5l println. Slgs1,3 plKin g win Int g4 51 a5 wloass 1) olo puate Lo

e oo Glid 1) Gl 10 892 g0 0, )5 5 SIS (gesls glgil 5l 6 lews VY Jgaz o)l jolie slac S (a yas

Table 2.1 Commonly used built-in types

[Type [Description  [[Examples

String | Text "Madrigal"
"happy meal"
Char [ Single character|| 1x:

Unicode character U+0041

Booleanfl Trye/false

true
values
false
Int Whole numbers |[ 5
"Madrigal".length
bouble fDecimal 3.14
numbers 2.718
List i
Collectionsof |3, 1, 2, 4, 3
elements "root beer", "club soda", "coke"
Set Collections of || "Larry", "Moe", "Curly"
unique elements "Mercury", "Venus", "Earth", "I"'laTS", "Jupiter", "Saturn", "UI’anUSH,
"Neptune"
Map Collections of [ "small" to 5.99, "medium" to 7.99, "large" to 10.99

key-value pairs

o bty 550 5 (ol jsb 4o walss LaT b T b LS cpl Jsb o — 0l oS5 wlonyai |y glsil ol sdan 51
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28,5 wlg ol Ve g A sla fad o wigh oo eausls (COllection types) (slasgozme
(Read-Only Variables) saslgs-lais sla aie
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Listing 2.6 Adding a heroName val (Main.kt)

fun main()

{

println("The hero announces her presence to the world.")

val heroName: String = "Madrigal"
println(heroName)

var playerLevel: Int =4
println(playerLevel)

println("The hero embarks on her journey to locate the enchanted sword.")
playerLevel + =1
println(playerLevel)

}

g playerLevel ,olie .osS |2l gie Llg5 ,0 4> 9 main &L LS o az dpl gaeSs g5, SIS L asly

iloads Ol JgudS )0 a5 o auelys |, heroName

The hero announces her presence to the world.
Madrigal
4
The hero embarks on her journey to locate the enchanted sword. 5
I, asb s 9 aums olais heroName « 1, olice Sring Jlade G o= Laass SKlae 5l ooliiwl b oS o prs
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Listing 2.7 Trying to change heroName’s value (Main.kt)

fun main()

{

println("The hero announces her presence to the world.")

val heroName: String = "Madrigal"
println(heroName)
var playerLevel: Int =4



println(playerLevel)

heroName = "Estragon"

println("The hero embarks on her journey to locate the enchanted sword.")
playerLevel +=1
printin(playerLevel)

}

10,5 auplez csmlin |y 5 blalS glas wsS 1211 sl

e: Main.kt: (9, 5): Val cannot be reassigned

Qilgd o 35,0l an—ass val G as Sloj s s |, val Wlos ) g Lo 15 S 0 oSl JLLLS

g (BS,lude [

VL IE-KC GQQJL.\.S.A sl &, Slply ped Lamass

Listing 2.8 Fixing the val reassienment error (Main.kt)

fun main() {

}

println("The hero announces her presence to the world.")

val heroName: String = "Madrigal"
println(heroName)

var playerLevel: Int =4
println(playerLevel)

—n "

println("The hero embarks on her journey to locate the enchanted sword.")
playerLevel + =1
println(playerLevel)

(Jdo fmed 4y il Bpde il Jailgm—laad sl aST oo st Boliay s ol o cdadls ol laval ;i eolax .l

DS solatul val Gl s sl var oG s aS e e oS 0 Aoyl
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Listing 2.9 Changing heroName to be reassignable (Main.kt)

fun main() {



println("The hero announces her presence to the world.")

var heroName: String = "Madrigal"

println(heroName)

var playerLevel: Int = 4

printin(playerLevel)

println("The hero embarks on her journey to locate the enchanted sword.")
playerLevel + =1

println(playerLevel)

}
aS ol alls axgi ol Var SO (wls g) Cans (558 il sod (aiass b..\za 55, heroName laie a5 b=l
Var oS saslS 55,1, 055 Lugle STl 00,5 adlsl Var o dS saslS g5l bas 4 S5 Jo 5 codble S Intelli]
VY JS8) amo o grgi |y (solpiion ogue Intelll) oy 0

fun main() {
println("The hero announces her presence to the world.")

var heroName: String = "Madrigal"

P variable is never modified so it can be declared using 'val'
v

p Change to 'val' More actions...

Figure 2.3 Variable never modified tooltip
S9y i ol Jeel 5l 020 o |y val e asheroName Lo sl o, Intelli) wy, o jUasl aS jshailon
o 0 aubs s |, Option-Return (Alt-Enter) slaalds g 00,5 s heroName LS ;o var oS gasls
(V¥ USs) oS ol 1, Change to val oL

fun main() {
println("The hero announces her presence to the world.")

= var heroName: String = "Madrigal"

bl ® Change to val >

va . = SE o
7' Remove explicit type specification >
1]/ E—
2" Convert to apply >
%" Convert to also >
Pr = Split property declaration » to locate the e
pl -
Press \.Space to open preview
pr‘-" NN SN I NI BN I

}

Figure 2.4 Making a variable immutable
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val heroName: String $=$ "Madrigal" println(heroName)
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(Type Inference) gzl
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fun main() {

println("The hero announces her presence to the world.")

val heroName: String = "Madrigal"
println(heroName)
var plaverlevel: I
printin(playerleve kotlin kotlin.kotlin_builtins

public final class String : Comparable<String>, CharSequence

Explicitly given type is redundant here

println("The hero The .String class represents charact.er strings. All str.ing literals in
Kotlin programs, such as "abc", are implemented as instances of

plaverLevel += 1  yhis clags,
println(playerleve i Gradle: org.jetbrains.kotlin:kotlin-stdlib:1.5.21

Figure 2.5 Redundant type information

Seslins 4z 4 opl .ol "(redundant) Lol Las goi o dlel a5 ano oo oLis Intelli]

2o aie slp ) g5y yai b ams o ojlal e 4y a5 ol (type inference) g5 zluswl b @ 5l S5y Jolis (ubilS
4 String ¢4 51 slaesls (el plKn 1o Lo a5 Sl 5l oS Bis b o (olas! oyl 4 (5,l0ke o dlel oy j0 a8
e g0 o sl |y e wlie g9 Oledbl B LLalS wuns o ol_as! playerLevel aiInt g4 51 s heroName

WS o (infer) zlosl

397 £ Slasd e Bl ;0 Wil oo S S5 VAl SO w var G e o i 4 vl o Intelli) a5 jghilen
Option-Return  slaols 400,5 SIS heroName LS ;o (String :) String ¢ < 25 (59, ol ;)b



JSCs) ass SIS Remove explicit type specification (g, ooisb go o 50 Leaw oudo Lis |, (Alt-Enter)
(V.7

fun main() {
printin("The hero announces her presence to the world.")

2 val heroName: String = "Madrigal"

PISUIBIGERGIELEN] @ Remove explicit type specification .

var playerlevel: _.

. 7 Introduce import alias
printin(plaverlev =" Convert to apply

Z" Convert to also
printin("The hero = gpiit property declaration
plaverlevel += 1 3 Add full qualifier
println(playerlev

Press .Space to open preview

vy v v v v

Figure 2.6 Removing explicit type specification
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val he = "Madrigal"
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var playerlevel = 4
println(playerlevel)
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Figure 2.7 Displaying the type info tooltip



(Compile-Time Constants) bLols ;b slacol

3,lge (@8ly 40 g mthias £4,0 S L. opl sl o VAl g oS s wuly e VAT polie aS oaS Lo 4 i
S0, eelys cou oyl 5,50 ;0 VY uad 10 a5 wilo 55L 1, Salite polie wlys o val G Loyl j0 a8 5 )ls 3924 o>
ooy ol S 3l ool l - WSS i 550 s - asl dmmutable) ;3 llad o Sl snlys e 45 s (slosls

& S a5 o 1) (compile-time constant) Ll

Sboy ) bl by o Wb J Slade 1y ) g cay o5 main ale> el 2l z o b LS b wl; S5
obey) Ll by Jobo yo et é.g|9.'§ plw 5main &b D001y el el Jdo faed 4 - il (amass (05 oo JobeolS ol oS
3ot Bl loy ol S ol oo elas e QT 40 La\'j 0950 G piie polie g s oo Sle>1 3 (b sl

2,18 0429 v acass pul 51 G o ploxl

algs oo i SG (sl Fodumy glgil sleslii wl 15 wan Sl pj sasls glgl 51 (SOl men JilalS ()l sloculi
Gab gleil bl o gl aunlgs i gloil Cols o556 50,b,0 VF Jad 1o sjlais s a4l bLalS fylej e
O W JJLmlS QLa)' wb aS; 6‘)—.’ oq..i:u_ilw el

e String

e Short

o Int

e Byte

e Double
e Char

e Float

e Boolean
e Long
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Listing 2.10 Declaring a compile-time constant (Main.kt)
const val heroName $\equiv$ "Madrigal"

fun main() {
println("The hero announces her presence to the world.")

— " 1 "

println(heroName)
var playerLevel: Int =4



printin(playerLevel)

println("The hero embarks on her journey to locate the enchanted sword.")
playerLevel +=1
println(playerLevel)

}
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el
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const val heroName = "Madninal
® Show Context Actions X
fun main() { O Paste . Y
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Figure 2.8 The Refactor Rename... menu item
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g Main.kt

const val # d = "Madrigal"

No suggestions
P fun main(] Press X<©Ot
println("The hero announces her presence to the world.")

println(HERO_NAME)
var plaverlevel = 4
printin(playerLevel)

println("The hero embarks on her journey to locate the enchanted sword.")
plaverlevel += 1
println(playerlevel)

Figure 2.9 Renaming a constant
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(YY) JSs) oS okl |, Bytecode

All Classes  Files Symbols  Actions Include non-project items Y LJ

Q. show kotliri Type | to see commands

m Bytecode Tools | Kotlin

Show Kotlin Gradle DSL Logs in Finder
Don't show Java to Kotlin conversion dialog on paste Preferences > Smart Keys

Press <« to open the file in the right split Next Tip

Figure 2.10 Showing Kotlin bytecode
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Kotlin Bytecode o

Decompile Inline Optimization Assertions IR Target: 1.8 v

)/ ====z==z==z===z=z=====MoinKt.class ==========z====z===
// class version 52.0 (52)

// access flags 0x31

public final class MainKt {

// access flags 0x19
public final static Ljava/lang/String; HERO_NAME = "Madrigal"
@Lorg/jetbrains/annotations/NotNull; () // invisible

// access flags 0x19

public final static main()V
13 LO
14 LINENUMBER 4 LO

LDC "The hero announces her presence to the world."
16 ASTORE ©
17 L1
14 ICONST_0O
19 ISTORE 1
20 L2
21 GETSTATIC java/lang/System.out : Ljava/io/PrintStream;
2: ALOAD ©
INVOKEVIRTUAL java/io/PrintStream.println (Ljava/lang/Object;)V

L3
25 L4
26 LINENUMBER 6 L4
27 LDC "Madrigal”
28 ASTORE ©
29 LS
3¢ ICONST_0O
31 ISTORE 1
32 Lé
k GETSTATIC java/lang/System.out : Ljava/io/PrintStream;
34 ALOAD ©
3¢ INVOKEVIRTUAL java/io/PrintStream.println (Ljava/lang/Object;)V
3¢ L7
oo L8
LINENUMBER 7 L8

Figure 2.11 Kotlin bytecode tool window
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,o Decompile saeSs 9, Sl il o,m 50 awmled samlive auil Ll oy T b pios coul (Sow a5 oM ol

aS saSeob 5l olsl (sass SO e o yLii |, (Y Y JSCs) Main.decompiled.java 45 04 oo 5L (a0 <5

el 05,5 0 dss IVM gl ol LLLS

& Main.kt o4 Main.decompiled.java

Iimport kotlin.MNetadata; 0?2 0 A v
import org.jetbrains.annotations.NotNull;

@Metadata(
mv = {1, 5, 1},
k =2,

d1l = {"\v0000\udeoe\n\ub0o0\n\udBO2\uB010\u00Be\n\u0000\n\ub002\UB010\UBBO2\n\UBOOO\UBO1a\U0B06\UBD10\UBBO2\Ub01a
\v00020\ve003\"\u000e\u0010\u000O\u001a\u00020\UBOO1X\UBOBLTE\UBOOE\uUBBO2\n\uUBBEO " \uBBBsL\UOBOL"},
d2 = {"HERO_NAME", "*, "main", "", "bounty-board"}
)
P public final class MainKt {
aNotNull

public static final String HERO_NAME = "Madrigal”;

public static final void main() {
String var@ = "The hero announces her presence to the world.";
boolean varl = false;
System.out.printin(var®);
var@ = "Madrigal”;
varl = false;
System.out.println(vard);
int playerLevel = 4&;
varl = false;
System.out.println(playerLevel);
String var5 = "The hero embarks on her journey to locate the enchanted sword.";
boolean var2 = false;
System.out.println(vars);
int playerLevel = playerLevel + 1;
varl = false;
System.out.println(playerLevel);

// $FF: synthetic method
> public static void main(String[]) var0) {
main();

}

Figure 2.12 Decompiled bytecode
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int playerLevel =4 ;
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