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// Our first program will print the classic "hello world"
// message. Here's the full source code.

package main
import "fmt"

func main() {
fmt.Println("hello world")
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$ go run hello-world.go

hello world

Sometimes we’ll want to build our programs into binaries. We can do this using go build.
$ go build hello-world.go

$ 1s

hello-world hello-world.go

We can then execute the built binary directly.

$ ./hello-world

hello world
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package main
import "fmt"
func init() {

fmt.Println("first")

func main() {


http://play.golang.org/p/2C7wwJ6nxG
https://play.golang.org/p/vyoCoYrzTpo

Go Succinctly

fmt.Println("second")

}
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// Go has various value types including strings,
// integers, floats, booleans, etc. Here are a few

// basic examples.

package main

import "fmt"

func main() {

// Strings, which can be added together with "+°
fmt.Println("go" + "lang")

// Integers and floats.
fmt.Println("1+1 =", 1+1)
fmt.Println("7.0/3.0 =", 7.0/3.0)

// Booleans, with boolean operators as you'd expect.
fmt.Println(true && false)

fmt.Println(true || false)

fmt.Println(!true)

L2

$ go run values.go

golang

1+1 = 2

7.0/3.0 = 2.3333333333333335
false

true

false
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// In Go, _variables_ are explicitly declared and used by
// the compiler to e.g. check type-correctness of function
// calls.

package main
import "fmt"
func main() {

// “var  declares 1 or more variables.
var a = "initial"
fmt.Println(a)

// You can declare multiple variables at once.
var b, ¢ int =1, 2
fmt.Println(b, c)

// Go will infer the type of initialized variables.
var d = true
fmt.Println(d)

// Variables declared without a corresponding

// initialization are _zero-valued_. For example, the
// zero value for an “int" is "0

var e int

fmt.Println(e)

// The ":=" syntax is shorthand for declaring and
// initializing a variable, e.g. for

// “var f string = "short"" in this case.

f := "short"

fmt.Println(f)

129

$ go run variables.go
initial

12

true

0

short
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var (
b int = 1
c int = 2
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// Go supports _constants_ of character,

// and numeric values.

package main

import "fmt"

import "math"

// “const’ declares a constant value.
const s string = "constant"

func main() {
fmt.Println(s)

string,
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boolean,

// A “const® statement can appear anywhere a ‘var’
// statement can.
const n = 500000000

// Constant expressions perform arithmetic with
// arbitrary precision.

const d = 3e20 / n

fmt.Println(d)

// A numeric constant has no type until it's given
// one, such as by an explicit cast.
fmt.Println(int64(d))
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// A number can be given a type by using it in a
// context that requires one, such as a variable
// assignment or function call. For example, here
// "math.Sin" expects a "float64'.
fmt.Println(math.Sin(n))

S
$ go run constant.go
constant
6e+11
600000000000
-0.28470407323754404
ol
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// “for® is Go's only looping construct. Here are
// three basic types of "for ™ loops.

package main

import "fmt"

func main() {

// The most basic type, with a single condition.
i::=1
for i <= 3 {

fmt.Println(1i)

i=1i+1

// A classic initial/condition/after “for ™ loop.
for j :=7; j <=9; j++ {
fmt.Println(j)

// ~for® without a condition will loop repeatedly
// until you "break’ out of the loop or ‘return’ from

// the enclosing function.

for {
fmt.Println("loop")
break

}

// You can also ‘continue’ to the next iteration of

// the loop.
for n := 0; n <= 5; n++ {
if n%2 == 0 {
continue
}

fmt.Println(n)
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$ go run for.go
1
2
3
7
8
9

loop
1
3
5
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// Branching with “if" and “else” in Go is
// straight-forward.

package main
import "fmt"
func main() {

// Here's a basic example.
if 7%2 == 0 {

fmt.Println("7 is even")
} else {

fmt.Println("7 is odd")

// You can have an “if" statement without an else.
if 8%4 == 0 {
fmt.Println("8 is divisible by 4")

// A statement can precede conditionals; any variables
// declared in this statement are available in all
// branches.
if num := 9; num < 0 {
fmt.Println(num, "is negative")
} else if num < 10 {
fmt.Println(num, "has 1 digit")
} else {
fmt.Println(num, "has multiple digits")

// Note that you don't need parentheses around conditions

// in Go, but that the braces are required.

L2

$ go run if-else.go
7 is odd

8 is divisible by 4
9 has 1 digit

11
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// _Switch statements_ express conditionals across many

// branches.

package main

import "fmt"
import "time"

func main() {

// Here's a basic “switch’.
i:=2
fmt.Print("write ", i, " as ")
switch i {
case 1:
fmt.Println("one")
case 2:
fmt.Println("two")
case 3:
fmt.Println("three")

// You can use commas to separate multiple expressions
// in the same "case  statement. We use the optional
// “default®™ case in this example as well.
switch time.Now().Weekday() {
case time.Saturday, time.Sunday:

fmt.Println("It's the weekend")
default:

fmt.Println("It's a weekday")

// “switch® without an expression is an alternate way
// to express if/else logic. Here we also show how the
// “case’ expressions can be non-constants.

t := time.Now()

12
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switch {
case t.Hour() < 12:
fmt.Println("It's before noon")
default:
fmt.Println("It's after noon")

// A type “switch® compares types instead of values. You
// can use this to discover the type of an interface
// value. 1In this example, the variable "t° will have the
// type corresponding to its clause.
whatAmI := func(i interface{}) {

switch t := i.(type) {

case bool:

fmt.Println("I'm a bool")

case int:
fmt.Println("I'm an int")
default:
fmt.Printf("Don't know type %T\n", t)
}
}
whatAmI(true)
whatAmI (1)

whatAmI("hey")

$ go run switch.go
Write 2 as two
It's a weekday
It's after noon
I'ma bool

I'm an int

Don't know type string
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// In Go, an _array_ is a numbered sequence of elements of a
// specific length.

package main
import "fmt"
func main() {

// Here we create an array "a that will hold exactly
// 5 “int’s. The type of elements and length are both
// part of the array's type. By default an array is
// zero-valued, which for “int's means '0°'s.

var a [5]int

fmt.Println("emp:", a)

// We can set a value at an index using the

// “array[index] = value’ syntax, and get a value with
// “array[index] .

a[4] = 100

fmt.Println("set:", a)

fmt.Println("get:", a[4])

// The builtin “len’ returns the length of an array.
fmt.Println("len:", len(a))

// Use this syntax to declare and initialize an array
// in one line.

b := [5]int{1, 2, 3, 4, 5}

fmt.Println("dcl:", b)

// Array types are one-dimensional, but you can
// compose types to build multi-dimensional data
// structures.
var twoD [2][3]int
for i :=0; 1< 2; i++ {
for j :=0; j <3; j++ {
twoD[i][]j] =1 + j

3
fmt.Println("2d: ", twoD)

14
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$ go run arrays.go
emp: [0 0 6 0 0]

set: [0 0 0 0 100]
get: 100

len: 5

dcl: [1 2 3 4 5]

2d: [[0 1 2] [1 2 3]]

i 515 a5 cunl Jol Jlio SIS 5> a3l)TSH Loy yel Mo ()3 03w . 3L (50 |yl 1) 9

. Cawl 034b Loy 95 Sasuo dde

L g Cawl

L2

T ol

Caogas 93 gl wl)T o
b lad a5 G O Jold sl alyT

- Ve 0 Al 4o 5> b L 0315 £95,51 Jlio (gl Jmineo > Gl 5> LU pslie 313,55 23 )l3de (Jg 3uise gy )T )51 e

-2l olesy 2L QLTS Y215 o 03l E9 cap Sl gl 92 (Rl pbj YU 5 o

. 3)S oslatiwl

ol oles (o )T Lols Gls Sy a4y (9l Hl3de (gl @

303 (50 yinled ) ol L al)T Job o5 315 3929 160 glgic b 2L SUgT )> @
Al eamLine 1y D yusin )5 aylyT Cayy=s agm JUio (g1y 3)S edlaiunl jly 51 (ylg3 (o o Lo yed pSae w1 G @y (ol )lade (gl @

oA La e (gamy ¥ (gl ailyT a5 3,8 eolaiawl (5T JUio 1 le5 (50 (g3 Sz aalyT ayy=i (5l Lol @ajluy (g3 S )T gz @aid)S Sb lxinl B o

S5 slaes JlwlS g8ge cdls ¢l )3 g 3903 e3latiwl

L)o@

.Gl
i o &5 dlaes (gl @ lgs (50 @

oSl 9 39 (50 030 Lo

35 S @ 213130 gl @S Juyl @B S 9> yielyl S0 plgie 4 g) 4T ST a5 ol gl 315 3929 Lo w)T)> &5 (age )luw €55 @

https://play.golang.org/p/Lu01QP5ACri

package main

import (
llfmt n

func main() {

myArray := [...]string{"Apples", "Oranges", "Bananas"}

fmt.Printf("Initial array values: %v\n", myArray)

myFunction(myArray)

fmt.Printf("Final array values: %v\n", myArray)

func myFunction(arr [3]string) {
// Change Oranges to Strawberries

arr[1] = "Strawberries"

fmt.Printf("Array values in myFunction(): %v\n",

// Output

15

arr)
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// Initial array values: [Apples Oranges Bananas]

// Array values in myFunction(): [Apples Strawberries Bananas]

// Final array values: [Apples Oranges Bananas]
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// _Slices_ are a key data type in Go, giving a more

// powerful interface to sequences than arrays.

package main

import "fmt"

func main() {

// Unlike arrays, slices are typed only by the

// elements they contain (not the number of elements).

// To create an empty slice with non-zero length, use
// the builtin “make . Here we make a slice of

// “string’s of length "3° (initially zero-valued).

s := make([]string, 3)

fmt.Println("emp:", s)

// We can set and get just like with arrays.

S[O] = llall
s[1] = "b"
5[2] = "C"

fmt.Println("set:", s)
fmt.Println("get:", s[2])

// “len’ returns the length of the slice as expected.
fmt.Println("len:", len(s))

// In addition to these basic operations, slices

// support several more that make them richer than
// arrays. One is the builtin “append’, which

// returns a slice containing one or more new values.
// Note that we need to accept a return value from
// “append’ as we may get a new slice value.

s = append(s, "d")

s = append(s, "e", "f")

fmt.Println("apd:", s)
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// Slices can also be ‘copy 'd. Here we create an

// empty slice "¢’ of the same length as “s° and copy
// into "¢’ from °s°

c := make([]string, len(s))

copy(c, s)

fmt.Println("cpy:", c)

// Slices support a "slice" operator with the syntax
// “slice[low:high] . For example, this gets a slice
// of the elements "s[2]°, "s[3], and "s[4] .

1 := s[2:5]

fmt.Println("sl1:", 1)

// This slices up to (but excluding) “s[5] .
1 = s[:5]
fmt.Println("sl2:", 1)

// And this slices up from (and including) °"s[2]".
1= s[2:]
fmt.Println("s13:", 1)

// We can declare and initialize a variable for slice
// in a single line as well.

t := []string{"g", "h", "i"}

fmt.Println("dcl:", t)

// Slices can be composed into multi-dimensional data
// structures. The length of the inner slices can
// vary, unlike with multi-dimensional arrays.
twoD := make([][]int, 3)
for i := 0; i < 3; i++ {

innerLen := i + 1

twoD[i] = make([]int, innerLen)

for j := 0; j < innerLen; j++ {

twoD[1][j] = i + j

}
fmt.Println("2d: ", twoD)

$ go run slices.go

emp:
set:
get:
len:
apd:
cpy:
sli:
sl2:
SHIE

[ 1
[a b c]

[abcde f]
[abcde f]
[c d e]
[abcde]
[c d e f]

17
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dcl: [g h i]
2d: [[0] [1 2] [2 3 4]]

ol

15 S 394 (50 ity o T J515 a5 (gpdlie 4y g Vg (505 Ly yel DU diuan L( ) b Gip o Gl TGS, o

2l il (6)lado g (9 9 ¥ ol b i S Lo Jol Jlie )3 ¢ 8)S SaS &U 1 plgs 50138 90 9 P B o el gl o

LBl s ) o (3T 9 3y il Gl 4o (gl (5ydlie Blel (o o )T Ables ju o by y> @

S 133 (50 0 o @l Tsleo 1) Gip Job s Len @6

. 3ga3 8Ll i 4 1) Hlade Nz b SO led (50 &U SaS 4 JLo 5lp 3515 o )T @ cams (g sl cobl o by

9 994 (50 il 5 3o iy ol b ()0 1Al 45 3)5 3L € justie (59) ) 2232 iy B2y )d 2953 51 0lg3 5o YR SR S S sl
94 (50 S O] JS15 ydlie Guaw

(25 azgs | jusiio y) . AiiS (50 oMl (50 J&13 1 Ladh J15 390 Canmd 8Ly > (51 oSt 1 o iy @

L Cawl 03 6315 Ginlad o> S5 ) jslio b (i) SO Lyl ogos T jukio )> @

(©32 N2 o Q)T dud 9 AbL Oglate Vg5 (50 Lo Gy J&13 jolie Job Lol )5 (gl 03l (gamiz (slolis )lisle 4 398 50 ) b iy

T 59y y5 Cucl ol (59) Syass 9 03)S Joae (459 ©)90 4 39 (50 Juy)l @B @ yiohly SO plgic 4 &5 (;Bgo Lo LTS p o iy @

L 394 (50 (Lol
https://play.golang.org/p/kHgSobJC2Yv Woo)lads &5

package main
import (

llfmtll
)
func main() {

mySlice := []string{"Apples", "Oranges", "Bananas"}

fmt.Printf("Initial slice values: %v\n", mySlice)

myFunction(mySlice)

fmt.Printf("Final slice values: %v\n", mySlice)
}
func myFunction(fruits []string) {

// Change Oranges to Strawberries

fruits[1] = "Strawberries"

fmt.Printf("Slice values in myFunction(): %v\n", fruits)
}
// Output
// Initial slice values: [Apples Oranges Bananas]
// Slice values in myFunction(): [Apples Strawberries Bananas]
// Final slice values: [Apples Strawberries Bananas]

. Vgl (50 ol 3 Wline )00 @ bal 3w b 4T ;1 yilelS > (o aS (L o
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package main

import (
llfmt n

func main() {
mySlice := make([]int, 4, 8)
fmt.Printf("Initial Length: %d\n", len(mySlice))
fmt.Printf("Capacity: %d\n", cap(mySlice))
fmt.Printf("Contents: %v\n", mySlice)

// Output

// Initial Length: 4
// Capacity: 8

// Contents: [0 0 0 0]

| padine azlgo Uas b @uS o 1) 1 Gl @iles )51 59 A Cud)ls yiSlas (o= wgs
https://play.golang.org/p/BtiZKrqgylmq € 5 )lais &S
package main
import (
llfmtll
func main() {

mySlice := make([]int, O, 8)
mySlice = append(mySlice, 1, 3, 5, 7, 9, 11, 13, 17)

fmt.Printf("Contents: %v\n", mySlice)
fmt.Printf("Number of Items: %d\n", len(mySlice))
fmt.Printf("Capacity: %d\n", cap(mySlice))
mySlice[8] = 19

fmt.Printf("Contents: %v\n", mySlice)

fmt.Printf("Number of Items: %d\n", len(mySlice))
fmt.Printf("Capacity: %d\n", cap(mySlice))
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/*
Output
Contents: [1 3 5 7 9 11 13 17]
Number of Items: 8

Capacity: 8

panic: runtime error: index out of range

goroutine 1 [running]:

main.main()

/home/amir/Desktop/Code/go/Go-Succinctly/listing22.go:18 +0x464

exit status 2
*/

https://play.golang.org/p/yE-1Rhccebv

package main

import (

"Fmt"

func main() {

mySlice := make([]int, 0, 8)
mySlice = append(mySlice, 1,

fmt.Printf("Contents: %v\n",
fmt.Printf("Number of Items:
fmt.Printf("Capacity: %d\n",

mySlice = append(mySlice, 19)

fmt.Printf("Contents: %v\n",
fmt.Printf("Number of Items:
fmt.Printf("Capacity: %d\n",

/*

Output
Contents: [1 3 5 7 9 11 13 17]
Number of Items: 8

Capacity: 8

Contents: [1 3 5 7 9 11 13 17 19]
Number of Items: 9

Capacity: 16

*/

3, 5, 7, 9, 11, 13, 17)

mySlice)
%d\n", len(mySlice))
cap(mySlice))

mySlice)
%d\n", len(mySlice))
cap(mySlice))
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Go Slices: usage and internals https://blog.golang.org/go-slices-usage-and-internals
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// _Maps_ are Go's built-in [associative data type]
(http://en.wikipedia.org/wiki/Associative_array)

// (sometimes called _hashes_ or _dicts_ in other languages).
package main

import "fmt"

func main() {

// To create an empty map, use the builtin “make’:
// “make(map[key-type]val-type) .
m := make(map[string]int)

// Set key/value pairs using typical “name[key] = val"
// syntax.

m["k1"] = 7

m["k2"] = 13

// Printing a map with e.g. "fmt.Println® will show all of
// its key/value pairs.
fmt.Println("map:", m)

// Get a value for a key with “name[key]'.
vl = m["k1"]
fmt.Println("v1: ", v1)

// The builtin “len’ returns the number of key/value
// pairs when called on a map.
fmt.Println("len:", len(m))

// The builtin “delete’ removes key/value pairs from
// a map.

delete(m, "k2")

fmt.Println("map:", m)

// The optional second return value when getting a

// value from a map indicates if the key was present

// in the map. This can be used to disambiguate

// between missing keys and keys with zero values

// like "0 or """'. Here we didn't need the value

// itself, so we ignored it with the _blank identifier_
//

_, prs := m["k2"]

fmt.Println("prs:", prs)

// You can also declare and initialize a new map in
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// the same line with this syntax.
n := map[string]int{"foo": 1, "bar": 2}
fmt.Println("map:", n)

$ go run maps.go

map: map[k1l:7 k2:13]
vi: 7

len: 2

map: map[k1:7]

prs: false

map: map[foo:1 bar:2]
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This is by design: the Go team didn’t want programmers to rely upon an ordering that was

essentially unreliable, so theyrandomized the iteration order to make that impossible.
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package main

import "fmt"

func main() {
actor := map[string]int{
"Paltrow": 43,
"Cruise": 583,
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"Redford": 79,
"Diaz": 43,

"Kilmer": 56,

"Pacino": 75,
"Ryder": 44,
}
for i :=1; i < 4; i++ {
fmt.Printf("\nRUN NUMBER %d\n", 1i)
for key, value := range actor {
fmt.Printf("%s : %d years old\n", key, value)
}
}
}
/*
Output

RUN NUMBER 1

Redford : 79 years old
Diaz : 43 years old
Kilmer : 56 years old
Pacino : 75 years old
Ryder : 44 years old
Paltrow : 43 years old

Cruise : 53 years old

RUN NUMBER 2

Paltrow : 43 years old
Cruise : 53 years old
Redford : 79 years old
Diaz : 43 years old
Kilmer : 56 years old
Pacino : 75 years old

Ryder : 44 years old

RUN NUMBER 3

Cruise : 53 years old
Redford : 79 years old
Diaz : 43 years old
Kilmer : 56 years old
Pacino : 75 years old
Ryder : 44 years old
Paltrow : 43 years old
*/
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https://play.golang.org/p/GwFoxWxhuaF

package main

import (
n fmt n
"sort"

func main() {
actor := map[string]int{
"Paltrow": 43,

"Cruise": 53,
"Redford": 79,
"Diaz": 43,

"Kilmer": 56,
"Pacino": 75,
"Ryder": 44,

// Store the keys in a slice
var sortedActor []string
for key := range actor {

sortedActor = append(sortedActor, key)
}
// Sort the slice alphabetically
sort.Strings(sortedActor)

/* Retrieve the keys from the slice and use
them to look up the map values */
for _, name := range sortedActor {
fmt.Printf("%s : %d years old\n", name,

/*
Output

Cruise : 53 years old
Diaz : 43 years old
Kilmer : 56 years old
Pacino : 75 years old
Paltrow : 43 years old
Redford : 79 years old
Ryder : 44 years old
*/
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package main

import "fmt"

func main() {

m := make(map[string]int)

m[llklll] =
m["k2"] = 13

|
=

delete(m, "k2")

if _, ok m["k2"]; ok {
fmt.Println("0k")
} else {

fmt.Println("NotOk")

26
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// _range_ iterates over elements in a variety of data
// structures. Let's see how to use ‘range’ with some

// of the data structures we've already learned.

package main

import "fmt"

func main() {

// Here we use ‘range  to sum the numbers in a slice.
// Arrays work like this too.
nums := []int{2, 3, 4}
sum = 0
for _, num := range nums {
sum += num

3

fmt.Println("sum:", sum)

// “range’ on arrays and slices provides both the
// index and value for each entry. Above we didn't
// need the index, so we ignored it with the
// blank identifier °_°. Sometimes we actually want
// the indexes though.
for i, num := range nums {

if num == 3 {

fmt.Println("index:", 1)

// “range’ on map iterates over key/value pairs.
kvs := map[string]string{"a": "apple", "b": "banana"}
for k, v := range kvs {

fmt.Printf("%s -> %s\n", k, v)

// “range’ can also iterate over just the keys of a map.

for k := range kvs {
fmt.Println("key:", k)

// “range’ on strings iterates over Unicode code
// points. The first value is the starting byte index
// of the “rune’ and the second the “rune’ itself.
for i, ¢ := range "go" {

fmt.Println(i, c)
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HE L)
$ go run range.go
sum: 9
index: 1
a -> apple
b -> banana
key: a
key: b
0 103
1 111
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// _Functions_ are central in Go. We'll learn about

// functions with a few different examples.
package main
import "fmt"

// Here's a function that takes two “int's and returns
// their sum as an “int".

func plus(a int, b int) int {

// Go requires explicit returns, i.e. it won't
// automatically return the value of the last
// expression.

return a + b

// When you have multiple consecutive parameters of
// the same type, you may omit the type name for the
// like-typed parameters up to the final parameter that
// declares the type.
func plusPlus(a, b, c int) int {
return a + b + ¢

func main() {
// Call a function just as you'd expect, with
// “name(args) .
res := plus(1, 2)

fmt.Println("1+2 =", res)

res = plusPlus(1, 2, 3)
fmt.Println("1+2+3 =", res)

L2

$ go run functions.go
1+2 = 3
1+243 = 6

29


https://play.golang.org/p/JpNfVtAjrc4

Go Succinctly

T ol

93 Lo JUio ol )3 339 pasuire (639)9 (5@ yiolyly Lol Lo 1L dined « 345 a>g3 & (55w 03y 631 ) o3l @B S Gagyei gl o
-5 o Jilie @U 4y 1Nt i L) b g 2 yialyly

b Lo 1L @B ;29,5 )30 a5 Lo ¢l @ 4i8)S )18 6jlg 345 @ (gl STy Y515 a5 (515 )3 51 Ji8 9 (63959 (sl yiel)by el jl 3y @

bl
- 9S )S3 eyl dam 515 ) ol s glg 35 &U Wilad lg¥ (50 3L YLy (639)9 (S @)kel, L plad ol Lnd &5 ()90 )5 @
. 9)S odlaiwl oS 1 CandlS 26 S (93) o (gl @

L3 violeS 82 (g3 gl GRjgeT ) 45 313 (b S SRy SIS > RgS

P&l =i )50 oI

https://play.golang.org/p/b0G8oBah Gnm YY o)lai 35
package main
import "fmt"
func main() {

plus := func(a int, b int) int {
return a + b

res := plus(1, 2)
fmt.Println("1+2 =", res)

te29E
$ go run functions.go
1+2 = 3
Tl
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// Go has built-in support for _multiple return values_.
// This feature is used often in idiomatic Go, for example
// to return both result and error values from a function.

package main
import "fmt"

// The " (int, int) in this function signature shows that
// the function returns 2 “int’s.
func vals() (int, int) {

return 3, 7

func main() {

// Here we use the 2 different return values from the
// call with _multiple assignment_.

a, b := vals()

fmt.Println(a)

fmt.Println(b)

// If you only want a subset of the returned values,
// use the blank identifier

_, ¢ = vals()

fmt.Println(c)

e )
$ go run multiple-return-values.go
3
7
7
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// [_Variadic functions_](http://en.wikipedia.org/wiki/Variadic_function)

// can be called with any number of trailing arguments.
// For example, “fmt.Println’ is a common variadic

// function.

package main

import "fmt"

// Here's a function that will take an arbitrary number

// of “int’s as arguments.

func sum(nums ...int) {
fmt.Print(nums, " ")
total := 0
for _, num := range nums {

total += num

}
fmt.Println(total)

func main() {

// Variadic functions can be called in the usual way
// with individual arguments.

sum(1, 2)

sum(1, 2, 3)

// If you already have multiple args in a slice,
// apply them to a variadic function using

// “func(slice...)  like this.

nums := []int{1, 2, 3, 4}

sum(nums. ..)

$ go run variadic-functions.go
[12] 3

[123]6

[123 4] 10
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Closure (computer programming)

The following program fragment defines a higher-order function (function returning a function) add with a
parameter x and a nested function addx. The nested function addxX has access to x, because xis in the lexical
scope of addx. The function add returns a closure; this closure contains (1) a reference to the function addx, and

(2) a copy of the environment around addx in which x has the value given in that specific invocation of add.

function add(x)
function addX(y)
return y + X

return addxX

variable addl = add(1)

add(5)

variable add5

assert addi1(3)
assert add5(3)

https://en.wikipedia.org/wiki/Closure_(computer_programming)
ygo 43 pb (93 U B 2o o ) ¢Sl ol (uliil g5 . 35 (50 oy CLOSUrES )6 )3 anonymous functions elab glgijl ¢S oUyj
Ll inline
https://play.golang.org/p/zb93qzV6iN3 YO o)laio 35
// Go supports [_anonymous functions_](http://en.wikipedia.org/wiki/Anonymous_function),
// which can form <a href="http://en.wikipedia.org/wiki/Closure_(computer_science)">
<em>closures</em></a>.

// Anonymous functions are useful when you want to define

// a function inline without having to name it.
package main
import "fmt"

// This function "intSeq  returns another function, which

// we define anonymously in the body of “intSeq . The
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// returned function _closes over_ the variable "i" to
// form a closure.
func intSeq() func() int {
i:=0
return func() int {
i++

return i

func main() {

// We call “intSeq’, assigning the result (a function)
// to “nextInt’ . This function value captures its

// own "i° value, which will be updated each time

// we call “nextInt’.

nextInt := intSeq()

// See the effect of the closure by calling “nextInt
// a few times.

fmt.Println(nextInt())

fmt.Println(nextInt())

fmt.Println(nextInt())

// To confirm that the state is unique to that

// particular function, create and test a new one.
newInts := intSeq()

fmt.Println(newInts())

$ go run closures.go
1

2
3
1

func() data-type GuSiww jl Lb edls ol 53 39,505 @l S @ 529y )51 Lol @i LT iz gys 031 Eg5 ¢ @I S Layei b L

L Caig)d & 529y ¢ (529> data-type gl )s . intSeq gl wiles « @uiS o3l

Cudls ol ddue Cunl bbyo o)l 3929 (b3 (VL R )3 &5 1 jusio 4 (5i9)d U H92 ¢ Cunl )Kos 2 SH b (;2gy5> 1NTSeq & )
ccawl closure jleyd Sy intseq @b =9)>

invoke blaus lynectInt b asz o Yo @sls )81, intsSeq U OT&‘-WH-‘)S Wyl NextInt ylgie el (gyuio Main g J=ls
.39 (50 Lol INTSEq @B (9)d 1 pusio hgad b e sTaLE @S

Cd)S invoke g puisle NewInts glgie el |y ol obgs Gualiol QU Hogame state ¢l muagay il glyp
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SiJgS ;5 Recursion

SawlS JUio yj 53 9 35S (o (baiidy Cobld ¢l 51 525 ¢l SIS g diiwmd Lidl y5guu0lS pgle )3 RECUTS10N (o2 SloVawl 4 lung) 4ol dan
el ) Jo)y95

https://play.golang.org/p/RFn-rf42ap Y7 oylaio &S

// GO supports
// <a href="http://en.wikipedia.org/wiki/Recursion_(computer_science)"><em>recursive
functions</em></a>.

// Here's a classic factorial example.
package main
import "fmt"
// This “fact® function calls itself until it reaches the
// base case of “fact(0) .
func fact(n int) int {
if n==0 {

return 1

}

return n * fact(n-1)

func main() {
fmt.Println(fact(7))

F 292

$ go run recursion.go
5040

ol

0T (50 3829 ) (LESjL) recUrsion duous pMhawl 4 (5 (0 130 1) (yeddes 9y 5l Rilg3 (;iBg o
L) 50 Lo 1y (0393 @B (2l 39 400 (golume N1-1 a5 (Hloj B YL JUo )5 @
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SigS > Pointers

In computing, a memory address is a reference to a specific memory location used at various levels by software
and hardware. Memory addresses are fixed-length sequences of digits conventionally displayed and manipulated
as unsigned integers. Such numerical semantic bases itself upon features of CPU (such as the instruction pointer
and incremental address registers), as well upon use of the memory like an array endorsed by various
programming languages.

https://en.wikipedia.org/wiki/Memory_address

. 394 (50 3wl MEMOry location abbls )T JEbl (gl yings . Juimy LT W yiingy b Ylaizl 333,55 ,5 C++ g € (5o L) b Il> 1))

https://play.golang.org/p/KdE4TBbUL2 YY o,lai 35

// Go supports <em><a
href="http://en.wikipedia.org/wiki/Pointer_(computer_programming)">pointers</a></em>,
// allowing you to pass references to values and records

// within your program.
package main
import "fmt"

// We'll show how pointers work in contrast to values with
// 2 functions: “zeroval' and “zeroptr . “zeroval® has an
// ~int" parameter, so arguments will be passed to it by
// value. “zeroval® will get a copy of “ival" distinct
// from the one in the calling function.
func zeroval(ival int) {

ival = 0

// “zeroptr® in contrast has an “*int® parameter, meaning
// that it takes an “int" pointer. The “*iptr' code in the
// function body then _dereferences_ the pointer from its
// memory address to the current value at that address.
// Assigning a value to a dereferenced pointer changes the
// value at the referenced address.
func zeroptr(iptr *int) {

*iptr = 0

func main() {
i::=1

fmt.Println("initial:", 1)

zeroval(1i)
fmt.Println("zeroval:", 1i)

// The "&i° syntax gives the memory address of "i°,
// i.e. a pointer to "i°
zeroptr(&i)
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fmt.Println("zeroptr:", i)

// Pointers can be printed too.

fmt.Println("pointer:", &i)

$ go run pointers.go
initial: 1
zeroval: 1
zeroptr: 0O
pointer: 0x42131100

o3l £g3,liS a5 &U g cuwl (Jgane @S oS P9l p)15 & 93 YU JUo ) 9 394 (50 e3laiwl & 415,15 1 yingy sl (gl
U odds oslaiunl * j1 0 @5 ylade pSie dolsl ) g Cunl 0ddd 6315 (uiyd)y yiingy SaS &) (6399 45 Lo (3l 4 35 (10 sadlie * Cuole (639)9
. 94 0yx>3 addb 0315 uiyd) a5 (gl adls ()T )5 Hlade

-Gl Ola D yiingy albls ()T a5 @uiS (50 0 Lo oS 1,555 g sl S)yd (hB g o3 (g5l 3Ly yiingy JUe L &U )
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SigS ) Structs

@ duid (Gjaz el dibls HESIS e 4 1) b 6315 jl degazmo B 3o (0 oLl jlisle ¢l « Cule STrUct SigS ) (5395 b, lisbe jI Sy

S gl gy ydobject

https://play.golang.org/p/OMCP5KFC10 YA o)lai 35

// Go's _structs_ are typed collections of fields.
// They're useful for grouping data together to form
// records.

package main
import "fmt"

// This “person’ struct type has "name’ and "age” fields.
type person struct {

name string

age int

func main() {

// This syntax creates a new struct.
fmt.Println(person{"Bob", 20})

// You can name the fields when initializing a struct.

fmt.Println(person{name: "Alice", age: 30})

// Omitted fields will be zero-valued.
fmt.Println(person{name: "Fred"})

// An &  prefix yields a pointer to the struct.
fmt.Println(&person{name: "Ann", age: 40})

// Access struct fields with a dot.
s := person{name: "Sean", age: 50}
fmt.Println(s.name)

// You can also use dots with struct pointers - the
// pointers are automatically dereferenced.

sp := &S

fmt.Println(sp.age)

// Structs are mutable.

sp.age = 51
fmt.Println(sp.age)
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4V
$ go run structs.go
{Bob 20}
{Alice 30}
{Fred 0}
&{Ann 40}
Sean
50
Sl
Wl
. @aS (0 olaiwl type StructName struct § w)go @ S35 aals ;1 Sy el glpy o
L @ Ylaie T oligS 31 g Cuwl IS b (@3 )lade Jily 31 a5 315 399 8ligS g b oSl 93 )izl jlinstance <G esb gly o

. Gl Hlislw 3¢5 53 3lS @) azg3

// Short way
fmt.Println(person{"Bob", 20})

// Long way

fmt.Println(person{name: "Alice", age: 30})

3388 (50 (50U Hladoe 0313 Egb 4 dzg3 b g4 0315 )1)8 (g)lade 3lS (clpinstance < sl j3 )51 e

- S oLl ()T o y=5 Egpid J8 & 95l jI cawnsdlS yiiagy 313 )18 gl @

.S oslasinl Wjygo @ . 5l algs (50 @3 )l380 g (Al (gl @
- ol s B (g, lis L o
£ 3133929 0T (12 (@ B puSiiimn @uiS Juog (i yigg 9 2w il ol 51 (g M 5L )51 e

var MyPerson *person
MyPerson = new(person)

// Short way

MyPerson := new(person)
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SigS )3 Methods

Lo g piiwd Sl lgle )3 0bject Sy struct )lislw 38 )8 JUs (gl 339 (50 dislw sTruct )lislw (g9) p 45 Wwmd lgs o methods
Ly struct  tisle J&1s o 6315 diine )V diad 1)) Jogl 39293 Calild (il ! (a0 @uiS aSLBI (gl 4 Cawmd @ aS prototype S @ilgs (0
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https://play.golang.org/p/254m_9Yjwa Y4 o,lai A5

// Go supports _methods_ defined on struct types.
package main
import "fmt"

type rect struct {
width, height int

// This “area’ method has a _receiver type_ of “*rect’.
func (r *rect) area() int {

return r.width * r.height

// Methods can be defined for either pointer or value
// receiver types. Here's an example of a value receiver.
func (r rect) perim() int {

return 2*r.width + 2*r.height

func main() {
r := rect{width: 10, height: 5}

// Here we call the 2 methods defined for our struct.
fmt.Println("area: ", r.area())

fmt.Println("perim:", r.perim())

// Go automatically handles conversion between values
// and pointers for method calls. You may want to use
// a pointer receiver type to avoid copying on method
// calls or to allow the method to mutate the

// receiving struct.

rp := &r

fmt.Println("area: ", rp.area())
fmt.Println("perim:", rp.perim())
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27
$ go run methods.go
area: 50
perim: 30
area: 50
perim: 30
T ol
oS b Yo glp 9 sl pbh 9OVL S > e

ol 03ds @il

// Go automatically handles conversion between values
// and pointers for method calls. You may want to use
// a pointer receiver type to avoid copying on method
// calls or to allow the method to mutate the

// receiving struct.
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SiJgS ;> Embedded types

Algs aislisb 09l Lol 35l 1y (6,503 031> 2lg3 (50 0315 1 2o a5l 1L b Lal o gl 9 Hiske L S V>
S lao y5T 0L L gigl 35195 (10 Ladd ibloy 3y (T 4 (samwl 35195 (103 &S Lo ¢yl 4 ¢ 39
1 E23)S 03ly aaax3 IS (gl gl o3l 225 93 JUe sl

type Discount struct {
percent float32

promotionId string

D2 lune adgl LauaBS + o9 aaaBS SO gl 6 253V

type ManagersSpecial struct {
Discount // The embedded type
extraoff float32

LS Jac ) JSib 4 pilgl (50 YU o3l Egi 5l eslatiwl (gl

januarySale := Discount{15.00, "January"}
managerSpecial := ManagersSpecials{januarySale, 10.00}

1 3)S eslatiwl yj gy jl Ao o 8313 E¢5 4y wyiwd (gl e

managerSpecial.Discount.percent // 15.00
managerSpecial.Discount.promotionId // "January"

23S eslaiwl yoj S 1 2L T 35 1awo (gl EaS Jaie QS Lo ,S!

managerSpecial.Discount.someMethod(someParameter)

lec Jbio
https://play.golang.org/p/ufYS79Dx4B0O Yo o,lai A5
package main
import (

"Fmt"

type Discount struct {
percent float32
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promotionId string

type ManagersSpecial struct {

Discount

extraoff float32

func main() {

normalPrice := float32(99.99)

januarySale := Discount{15.00, "January"}

managerSpecial := ManagersSpecial{januarySale, 10.00}
discountedPrice := januarySale.Calculate(normalPrice)
managerDiscount := managerSpecial.Calculate(normalPrice)

fmt.Printf("Original price: $%4.2f\n", normalPrice)

fmt.Printf("Discount percentage: %2.2f\n",
januarySale.percent)

fmt.Printf("Discounted price: $%4.2f\n", discountedPrice)

fmt.Printf("Manager's special: $%4.2f\n", managerDiscount)

func (d Discount) Calculate(originalPrice float32) float32 {
return originalPrice - (originalPrice / 100 * d.percent)

func (ms ManagersSpecial) Calculate(originalPrice float32) float32 {

return ms.Discount.Calculate(originalPrice) - ms.extraoff
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JBio )5 .l STruct alive ¢ Layyes 0go g dily didls 3929 Lo Lind (6)wsy i (pakao aSiul ()5 Cawlaw Giewl jI a5 (gy9b plan interface
geometry gméyinl 1) g yiel)b g1y (639)9 0313 E¢5 Lo Measure gl JoIs g puisdlw perimgarea o g3 lo circle grect )lidlw 93 g9y b
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https://play.golang.org/p/313UebA3rD Y o)lai A5

// _Interfaces_ are named collections of method

// signatures.
package main

import "fmt"
import "math"

// Here's a basic interface for geometric shapes.
type geometry interface {

area() float64

perim() float64

// For our example we'll implement this interface on
// “rect’ and “circle’ types.
type rect struct {
width, height float64
}
type circle struct {
radius float64

// To implement an interface in Go, we just need to
// implement all the methods in the interface. Here we
// implement “geometry” on ‘rect’s.
func (r rect) area() float64 {
return r.width * r.height
}
func (r rect) perim() float64 {
return 2*r.width + 2*r.height

// The implementation for “circle’s.
func (c circle) area() float64 {

return math.Pi * c.radius * c.radius
}
func (c circle) perim() float64 {

return 2 * math.Pi * c.radius

// If a variable has an interface type, then we can call
// methods that are in the named interface. Here's a
// generic “measure’ function taking advantage of this

// to work on any “geometry’.
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func measure(g geometry) {
fmt.Println(g)
fmt.Println(g.area())
fmt.Println(g.perim())

func main() {
r := rect{width: 3, height: 4}

c := circle{radius: 5}

// The “circle’ and ‘rect’ struct types both

// implement the “geometry” interface so we can use
// instances of

// these structs as arguments to "measure’.
measure(r)

measure(c)

F29>

$ go run interfaces.go
{3 4}

12

14

{5}

78.53981633974483
31.41592653589793
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SiJgS ,> Empty interface

cempty interface (Sae )y pj as
interface {}

52 45 yob Hlad . Cawdyy S s (Jg e b @ dilias] Jgl 655 )5 . S (e Marker interface Gig Java g .Net Jio )53 glo olj >0
Lol aagih (50 4zlgo Uas b Lo Al 64 asuio 0315 E63 )31 g &3S (o Jac (wlws Gl cune static-type b aSul ybls a4 SigS JhlelS aiigs

S o gy S (gl A5 (50 SaS Lo @y (IS Gundyiial Gu @S (o by (gl 0313 Egb dz @iigs (Lad Lo dolip ] pKin o8
1 Jbo
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package main

import (
llfmt n

func main() {
displayType(42)
displayType(3.14)
displayType("Z CTIIXZFFITI")

func displayType(i interface{}) {
switch theType := i.(type) {
case int:
fmt.Printf("%d is an §8§8§888§88888integer\n", theType)
case float64:
fmt.Printf("%f is a 64-bit float\n", theType)
case string:
fmt.Printf("%s is a string\n", theType)
default:
fmt.Printf ("I don't know what %v is\n", theType)
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var anything interface{} = "something"

aString := anything.(string)

https://play.golang.org/p/njiry2LJ_gk ¥ o lass A5

package main

import (
llfmt n

func main() {
var anything interface{} = "something"
aString := anything.(string)
fmt.Println(aString)

// Output
// something

! @I94k0 9) 40 g) panic L ﬁ.us ylg ol 1) e3l> 89.\)5' Lol

https://play.golang.org/p/9KT-MkAf3U J YF o)lai A5

package main

import (
llfmt n

func main() {
var anything interface{} = "something"
aInt := anything.(int)
fmt.Println(aInt)

/*
Output

panic: interface conversion: interface is string, not int
goroutine 1 [running]:
panic(0xda640, 0xc820010180)
/usr/local/go/src/runtime/panic.go:464 +0x3e6
main.main()
.../src/hello/main.go:9 +0xa8
exit status 2
*/
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package main
import (

"Fmt"

func main() {
var anything interface{} = "something"
aInt, ok := anything. (int)

if tok {
fmt.Println("Cannot turn input into an integer")
} else {
fmt.Println(aInt)
}
}
// Output

// Cannot turn input into an integer
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e Go byExample https://gobyexample.com
e Go Succinctly https://www.syncfusion.com/ebooks/go_succinctly

e Goin Action https://www.manning.com/books/go-in-action
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