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cargo new hello_rust

cd hello_rust

hello_rust/
I—— Cargo.toml o2ME HEHHOH Y oE
L src/

L main.rs # =

src/main.rs

OYUg Yo{EH Chgnt 22 ASTH JELICH

fn main() {

println! ("Hello, world!");
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cargo run

Compiling hello_rust v0.1.0 (/path/to/hello_rust)
Finished dev [unoptimized + debuginfo] target(s) in 0.45s

Running target/debug/hello_rust’
Hello, world!
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fn main() {

let x = 5;
let pi = 3.14159;
let greeting = "Hello, Rust!";

println!("x = {}", x);
println!("pi = {}", pi);
println! ("{}", greeting);
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fn main() {
let x = 5;

X = 6;
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fn main() {

let max_connections = 100;

println! ("ZlcH ¥& £: {}", max_connections);

mut
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fn main() {
let mut counter = 0;
println! ("=7[2t: {}", counter);

counter = counter + 1;
println! ("1 &7t: {}", counter);

counter += 1;
println! ("1 § &7t: {}", counter);




use std::1io0;

fn main() {
let mut input = String::new();

println! ("0|22 UAGMHR:");

jo::stdin()
.read_Lline(&mut 1input)

.expect (" 7| Ami");

let trimmed = dinput.trim();

println! ("2MEstM, {3E!", trimmed);
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const MAX_POINTS: u32 = 100_000;
const PI: f64 = 3.141592653589793;
const APP_NAME: &str = "Rust Learning App";

fn main() {

println! ("¥ O|§: {}", APP_NAME);
println! ("Z[cf EH=2: {}", MAX_POINTS);
println! ("g==2: {}", PI);
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fn main() {
let x = 53
println! ("M& x: {}", x);

let x = x + 1;
println! ("§ #M x: {}", x);

let x = x * 2;

println! ("LH82 AIT x: {}"

println! ("2 A3
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fn main() {

let spaces =" "

let spaces = spaces.len();

println! ("3% Ji: {}", spaces);
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8HIE -128~127 / 0~255
16HIE -32,768~32,767 / 0~65,535
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64H|E 0i 2 &9
128815 Iz2 2 el
OF7 14X EUE oEH

fn main() {

i8
u8

let

let 255;

let
let

let
let
let
let
let

i32 =
ue4 =

decimal =
hex = Oxff;
octal =

binary =

byte = b'A';

println! ("10%Z

AL
T
println! ("16%%:

println! ("8%l=:
x| A

println! ("2%l=:
println! ("HIO|E:

-2
18_446_744_073_709_551_615u64;

-128;

147_483_648;

98_222;

0077;
0b1111_0000;

{}", decimal);
{}", hex);
{}", octal);
{}", binary);
{}", byte);




fn main() {
let max: u8

let wrapped max.wrapping_add(1);
let checked max.checked_add (1) ;

let saturating = max.saturating_add(1);

println! ("2f&: {}", wrapped);
println! ("H3: {:2}", checked);
println! ("Zst: {}", saturating);
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fn main() {
let x = 2.0;
let y: f32 = 3.0;

let sum = 5.0 + 10.0;

let difference = 95.5 - 4.3;
let product = 4.0 *x 30.0;
let quotient = 56.7 / 32.2;
let remainder = 43.0 % 5.0;

println! ("g: {}", sum);

println! ("Xt: {}", difference);
println! ("&: {}", product);
println! ("s&: {}", quotient);
println! ("LIMX|: {}", remainder);

fn main() {
let t = true;
let f: bool = false;

let and = t && f;
let or = t || f;
let not = !t;

println! ("AND: {}, OR: {}, NOT: {}", and, or,
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fn main() {
let c = 'z2';
let z: char = 'Z';
let heart_eyed_cat = '& ';
let korean = '7}';

let japanese = 'H';

let emoji = '™ ';

println! ("&X=: {} {3 {3 {3 {3 {3", c, z, heart_eyed_cat,
korean, japanese, emoji);

println! ("char 37|: {} HIO|E", std::mem::size_of::<char>
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fn main() {

let tup: (932, f64, u8) = (500, 6.4, 1);

let (x, y, z) = tup;
println!("x: {}, y: {}, z: {}", x, y, 2);

let first = tup.0;

let second = tup.l;

let third = tup.2;

println! (" #H®: {3, & #H®: {3}, M H®™: {3", first, second,
third) ;

let unit: () = 2




fn calculate_stats(numbers: &[i32]) -> (i32, i32, f64) {
let min = *numbers.iter().min().unwrap();
let max = *numbers.iter().max().unwrap();
let avg = numbers.iter().sum::<i32>() as f64 /
numbers.len() as f64;

(min, max, avg)

fn main() {
let data = [3, 1, 4, 1, 5, 9, 2, 6];

let (min, max, avg) = calculate_stats(&data);
pr'intln!("il—i‘%h {1, Z[CHZk: {}, gz {:.2}", min, max, an);
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fn main() {

let a = [1, 2, 3, 4, 5];

let b: [i32; 5] = [1, 2, 3, 4, 5];

let first = a[0];

let second = a[l];

println! ("first: {}, second: {}", first, second);

for element in a {
print!("{} ", element);

}
println!();

Vec Vec<T>
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fn main() {
println! ("Hello from main!");

another_function();
greet("Rustacean");

fn another_function() {
println! ("Another function called!");

fn greet(name: &str) {
println!("Hello, {}!", name);
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fn print_labeled_measurement(value: 132, unit_label: char) {

println! ("S&Zt: {}{}", value, unit_label);

fn main() {

print_labeled_measurement(5, 'h');
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fn main()

let x

let z = {
let x =
X + 1;

}s

println!("z =




fn five() —> 1i32 {
)

fn plus_one(x: 1i32) -> 1132 {

X + 1

fn main() {
let x = five();
println! ("five() = {}", x);

let y = plus_one(5);
println! ("plus_one(5) = {}", y);

7] gt Al AR

fn absolute_value(x: i32) -> 1i32 {
if x < 0 {

return -x;

fn main() {
println!("|5] = {}", absolute_value(5));
println! ("|-5| = {}", absolute_value(-5));
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fn main() {
let number = 7;

if number < 5 {
println! ("Z710] &m");
} else {
println! ("Z=70| HA");

if number % 4 == 0 {
println! ("42 L}50 EO{ZE");,
} else if number % 3 == 0 {
println! ("32= LI+ %O‘IE");
} else if number % 2 == 0 {
pr‘intln!("zi LI=O 'EO'IE");
} else {
println! ("2, 3, 42 LIE0f HO{XX| %2");




fn main() {
let condition = true;
let number = if condition { 5 } else { 6 };

println! ("number = {}", number);

Rustoll= Al 71X e=eo| iaLict: (I CIEES.

fn main() {

let mut counter = 0;

let result = loop {
counter += 1;

if counter == 10 {
break counter x 2;

}s

println! ("Z2t: {}", result);




fn main() {
let mut count = 0;

'counting_up: loop {
println! ("count = {}", count);

let mut remaining = 10;

loop {
println! ("remaining = {}", remaining);
if remaining == 9 {
break;

}
if count == 2 {

break 'counting_up;

}

remaining -= 1;

count += 1;

}

println! ("£/& count = {}", count);




while

fn main() {
let mut number = 3;

while number != 0 {
println! ("{}!", number);
number -= 1;

println! ("LIFTOFF!");




for

fn main() {
let a = [10, 20, 30, 40, 50];

element in a {
println! ("gf: {}", element);

number in 1..4 {

println! ("{}", number);

number in 1..=3 {

println! ("{}", number);

number in (1..4).rev() {

println! ("{}!", number);

(index, value) in a.iter().enumerate() {
println!("a[{}] = {}", index, value);
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fn fibonacci(n: u32) -> u32 {

todo! ()

fn celsius_to_fahrenheit(c: f64) -> f64 {

todo! ()
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charx ptr = malloc(100);
free(ptr);
free(ptr); ?

charx get_string() {
char buffer[100] = "Hello";
return buffer; ?
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fn main() {
let x: i32 = 5;

let y: f64 = 3.14;
let arr: [i32; 3] = [1, 2, 3];

o ZIEIO E|:= S0l

fn main() {

let s = String::from("hello");

println! ("{}", s);




fn main() {
let s = String::from("hello");

fn main() {
let s1 String::from("hello");
let s2 sl;

println! ("{}", s2);




fn main() {
{

let s = String::from("hello");
println!("{}", s);

: RustOf|A| CHRI2 7|

M
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{02 **0|S(Move)**IL|LC}.

fn main() {
let s1 = String::from("hello");
let s2 = s1;
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[ptr|len]|cap] : "hello"
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fn main()
let x
let y

printlni("x = {}, vy = {}", x, y);
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fn main() {
let s1 String::from("hello");
let s2 sl.clone();

println!("s1 = {}, s2 = {}", sl1l, s2);
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fn main() {
let s = String::from("hello");

takes_ownership(s);

let x = 5;

makes_copy (Xx) ;

println!("x = {}", x);

fn takes_ownership(some_string: String) {

println! ("8 EXIP: {}", some_string);

fn makes_copy(some_integer: i32) {

println! ("2 H=: {}", some_integer);




fn main() {

let s1 = gives_ownership();

let s2 String::from("hello");
let s3 takes_and_gives_back(s2);

println! ("{}", s3);

fn gives_ownership() -> String {

let some_string = String::from("yours");

some_string

fn takes_and_gives_back(a_string: String) -> String {

a_string
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fn main() {
let s1 = String::from("hello");
let (s2, len) = calculate_length(sl);

println! ("'{}' ¢ &0l {}", s2, len);

fn calculate_length(s: String) -> (String, usize) {
let length = s.len();
(s, length)
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fn main() {
let s1 = String::from("hello");
let len = calculate_length(&sl);

println! ("'{}' < &0l {}", sl1l, len);

fn calculate_length(s: &String) -> usize {

s.len()

S|
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fn main() {
let s = String::from("hello");

change (&s) ;

fn change(some_string: &String) {

println! ("&7[2 7Is: {}", some_string);

fn main() {
let mut s = String::from("hello");

change (&mut s);

println! ("{}", s);

fn change(some_string: &mut String) {

some_string.push_str (", world");
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fn main() {
let s = String::from("hello");

let r1 = &s; 4
let r2 = &s; v
let r3 = &s; v

println!i("{}, {}, {}", ri,

e[| M2 4 HO| SA0| §iE & UASLIC SHX| 2 =7 Zof| A5t Lt
R A oA |:_|.
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fn main() {
let mut s = String::from("hello");

let r1 = &mut s;

println! ("{}", rl);
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fn main() {
let mut s = String::from("hello");

let r1 = &s;
let r2 = &s;

println!("{} and {}", ri1, r2);

: ATk EFRI0]| **C|O|E] 2{|0|A(Data Race)**E &X|EHL|Ct,
ClIOJE] 2{|O]A 2 = 24:
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fn main() {
let mut s = String::from("hello");

let r1 = &s;
let r2 = &s;
println!("{} and {}", ri1, r2);

let r3 &mut s;
println! ("{}", r3);

Ruste **Hl22 Zt%x(Dangling Reference)**S Zut EI0]| B X|EtL|Ct,

fn main() {

let valid_string = no_dangle();
println! ("{}", valid_string);

fn no_dangle() -> String {
let s = String::from("hello");

S




fn main() {
let s = String::from("hello world");

let hello &s[0..5];
let world &s[6..11];

println! ("{} {}", hello, world);

let slicel
let slice2
let slice3




fn main() {
let mut s = String::from("hello world");

let word = first_word(&s);

println! ("® EH0{: {}", word);

s.clear();

fn first_word(s: &str) -> &str {
let bytes = s.as_bytes();

for (i, &item) in bytes.iter().enumerate() {
if ditem == b' ' {
return &s[0..17];




fn main() {
let a = [1, 2, 3, 4, 5];
let slice = &a[l..3];

println! ("{:?}", slice);

assert_eq! (slice, &[2, 3]);

fn process(s: &str) {
println! ("{}", s);

fn main() {
let owned = String::from("hello");
let literal = "world";

process (&owned) ; v

process(literal); v
process (&owned[0..2]);
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fn reverse(s: &str) -> String {

s.chars().rev().collect()

fn word_count(s: &str) -> usize {

s.split_whitespace().count()
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username = String::from("alice");
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email = String::from("alice@example.com");

active = true;

sign_in_count = 1;

fn print_user (username: String, email:

count: ue64) {

String, active: bool,
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struct User {
username: String,
email: String,
active: bool,

sign_in_count: u64,

fn print_user(user: &User) {

println! ("AFEXt: {}", user.username);
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struct User {
bool,

active:

username:

email: String,

sign_in_count:

fn main() {

let userl

active:

Us
tr

username:

String,

ub4,

er {
ue,

String::from("someuser123"),

email: String::from("someone@example.com"),

sign_in_count: 1,

println! ("AIEXIH: {}", userl.username);
println! ("O|HIY: {}", userl.email);
println! ("&4 AEf: {}", userl.active);

userl.sign_in_count);

println!(
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let user2 = User {

email: String::from("user2@example.com"),

active: false,
sign_in_count: 0,

username: String::from("user2"),

EE +HoteH WA AABATE #*7HH(Mut)**0|0{0F BfL|Ct:

fn main() {

let mut user = User {
active: true,
username: String::from("alice"),
email: String::from("alice@example.com"),

sign_in_count: 1,

user.email = String::from("newemail@example.com");

user.sign_in_count += 1;

println! ("M O|H&: {3}", user.email);

println! ("232 3l5: {}", user.sign_in_count);
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let mut user = User

let user = User
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fn build_user(email: String, username: String)

User {
email,
username,
active: true,

sign_in_count: 1,

fn main() {
let user = build_user(
String::from("alice@example.com"),
String::from("alice"),
)3

println! ("dME AEXt: {}", user.username);
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fn main() {
let userl = User {
active: true,
username: String::from("userl"),
email: String::from("userl@example.com"),

sign_in_count: 1,

user2 = User {
email: String::from("user2@example.com"),

..userl

}s

println! ("user2 O|H: {}", user2.email);

println! ("user2 &4 &E{: {}", user2.active);




fn main() {
let userl = User {
active: true,
username: String::from("userl"),
email: String::from("userl@example.com"),

sign_in_count: 1,

user2 = User {
email: String::from("user2@example.com"),
..userl

}s

>

println! ("userl.active: {}", userl.active);

println! ("userl.sign_in_count: {}", userl.sign_in_count);
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struct Color(u8, u8, u8);
struct Point(i32, 1i32, i32);

fn main() {
let red = Color (255, 0, 0);

let origin = Point(0, 0, 0);

println!("Red: R={}, G={}, B={}", red.0, red.1l, red.2);
println! ("Origin: x={}, y={}, z={}", origin.0, origin.1,
origin.2);

}
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struct Meters(f64);
struct Kilometers(f64);

fn main() {

let distance_m = Meters(1000.0);
let distance_km = Kilometers(1.0);

7

let km_in_meters = Meters(distance_km.0 * 1000.0);
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struct UserId(u64);
struct OrderId(u64);

fn get_user(id: UserId) -> String {
format! ("ALEXF #{}", 1id.0)

fn main() {
let user_id = UserId(123);
let order_id = OrderId(456);

println! ("{}", get_user(user_id));

E7t gle AENQLICE F2 off AtELICt.

struct AlwaysEqual;

fn main() {

let subject = AlwaysEqual;




struct Pending;
struct Approved;
struct Rejected;

struct Document<State> {
content: String,
_state: State,

impl Document<Pending> {
fn approve(self) -> Document<Approved> {
Document {
content: self.content,
_state: Approved,

impl Document<Approved> {
fn publish(&self) {
println! ("2A HAl: {}", self.content);

fn main() {
let doc = Document {

content: String::from("&2% UWE"),

_state: Pending,

}s

let approved_doc = doc.approve();
approved_doc.publish();
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#[derive(Debug)]
struct Rectangle {
width: u32,

height: u32,

impl Rectangle {

fn area(&self) -> u32 {
self.width *x self.height

fn can_hold(&self, other: &Rectangle) -> bool {
self.width > other.width && self.height > other.height

fn double_size(&mut self) {
self.width *x= 2;
self.height x= 2;

fn main() {

let rectl Rectangle { width: 30, height: 50 };
let rect2 Rectangle { width: 10, height: 40 };

println! ("AFZ&E HWH: {}", rectl.area());
println! ("rect10| rect22 =2 £ ULt? {}",
rectl.can_hold(&rect2));
}
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impl Rectangle {

fn area(&self) -> u32 {
self.width * self.height

fn scale(&mut self, factor: u32) {
self.width *= factor;
self.height *= factor;

fn into_square(self) -> Rectangle {
let side = std::cmp::max(self.width, self.height);
Rectangle { width: side, height: side }

fn main() {
let mut rect = Rectangle { width: 30, height: 50 };

println! ("HA: {}", rect.area());
rect.scale(2);

println! ("&i = WA: {}", rect.area());

let square = rect.into_square();

println! ("HAZd: {:?2}", square);
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impl Rectangle {

fn new(width: u32, height: u32) -> Self {
Self { width, height }

fn square(size: u32) -> Self {
Self {
width: size,

height: size,

fn default() -> Self {
Self { width: 1, height: 1 }

fn main() {

let rect = Rectangle::new(30, 50);
let square = Rectangle::square(25);
let default = Rectangle::default();

println! ("AFZ&: {:?2}", rect);
println! ("EHARZYY: {:?2}", square);
println! ("7|2Zt: {:2}", default);
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impl Rectangle {
fn area(&self) -> u32 {
self.width *x self.height

fn main() {
let rect = Rectangle { width: 30, height: 50 };

println! ("2 1: {}", rect.area());
println! ("#&# 2: {}", (&rect).area());
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#[derive(Debug)]
struct Rectangle {
width: u32,

height: u32,

impl Rectangle {
fn area(&self) -> u32 {
self.width * self.height

fn perimeter (&self) -> u32 {
2 * (self.width + self.height)

impl Rectangle {
fn new(width: u32, height: u32) -> Self {
Self { width, height }

fn square(size: u32) -> Self {
Self { width: size, height: size }

impl Rectangle {
fn rotate(self) -> Self {
Self {
width: self.height,
height: self.width,
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#[derive(Debug, Clone, PartialEq, Eq, Hash)]
struct Point {

x: 132,

y: 132,

fn main() {
let pl = Point { x: 1, y: 2 };
let p2 = pl.clone();

println! ("{:2}", pl);
println! ("{:#2}", pl);
println! ("&€&: {}", pl == p2);

use std::collections::HashMap;

let mut scores: HashMap<Point, 132> = HashMap

scores.insert(pl, 100);




printin!("{:?}", value)

let copy = original.clone()
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#[derive(Copy, Clone)]
struct Point2D {

x: 132,

y: 132,

7
#[derive(Clone) ]
struct User {

name: String,

fn main() {
let p1 Point2D { x: 1, y: 2 };
let p2 pl;
println! ("p1l: ({}, {})", pl.x, pl.y);

let ul User { name: String::from("Alice") 1};
let u2 ul.clone();




4.6 Tl == MA|2} AZH|

DDD ZtH™AML] =X

TEHE D00 BEE FER HHohs #My =7



#[derive(Debug, Clone, PartialEq, Eq, Hash)]
struct Email(String);

impl Email {

fn new(value: &str) -> Result<Self, &'static str> {
if value.contains('@') {
Ok (Email(value.to_string()))
} else {

Err ("RE3HX %2 oY HAM)

fn as_str(&self) -> &str {
&self.0

#[derive(Debug)]
struct User {
id: UserId,
email: Email,

name: String,

#[derive(Debug, Clone, Copy, PartialEq, Eq, Hash)]
struct UserId(u64);

fn main() {
let email = Email::new("alice@example.com").unwrap();
let user = User {
id: UserId(1l),
email,

name: String::from("Alice"),
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#[derive(Debug)]

struct Server {
host: String,
port: ul6,
max_connections: u32,

timeout_ms: u64,

#[derive(Default) ]
struct ServerBuilder
host: String,

port: ul6,
max_connections:

timeout_ms: u64,

impl ServerBuilder {
fn new() -> Self {
ServerBuilder {
host: String::from("localhost"),
port: 8080,
max_connections: 100,
timeout_ms: 30000,

fn host(mut self, host: &str) -> Self {

self.host = host.to_string();
self

fn port(mut self, port: ul6e) -> Self {
self.port = port;
self

fn max_connections(mut self, max: u32) -> Self {




self.max_connections = max;
self

fn timeout(mut self, ms: u64) -> Self {
self.timeout_ms = ms;
self

fn build(self) -> Server {
Server {
host: self.host,
port: self.port,
max_connections: self.max_connections,

timeout_ms: self.timeout_ms,

fn main() {

let server = ServerBuilder::new()
.host("0.0.0.0")
.port(3000)
.max_connections (500)
build();

println! ("AH MH%: {:?}", server);
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use std::mem::size_of;

Examplel {
us,
ué4,
ul6,

Example2 {
ué4,
ul6,

us,

fn main() {
println! ("Examplel 37|: {} HIO|E", size_of::<Examplel>());
println! ("Example2 37|: {} HIO|E", size_of::<Example2>());
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#[repr(C)]

struct CCompatible {
x: 132,
y: 132,

#[repr(packed) ]
struct Packed {
a: us8,

b:
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fn process_payment(method: &str) {
match method {

"credit" => {
"debit" => {
"cash" => {

_ =2 A




7
enum PaymentMethod {
Credit,
Debit,
Cash,

fn process_payment(method: PaymentMethod) {
match method {
PaymentMethod: :Credit => {
PaymentMethod: :Debit => {
PaymentMethod: :Cash => {

& ZiEret HEfo| EAHAYILICY:



#[derive(Debug)]
enum Direction {
North,
South,
East,
West,

fn main() {
let heading = Direction::North;

println! ("&X ¥ek: {:?}", heading);

match heading
Direction::North => println! ("SZ2Z 0|5"),
Direction::South => println! ("&Z2Z 0|3"),
Direction::East => println! ("SZSZ 0|3"),

Direction::West => println! ("MEZ2=Z 0|5"),
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use std::mem::size_of;

enum Simple {

fn main() {

println! ("Simple 37|: {} HIO|E", size_of::<Simple>());
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#[derive(Debug)]
enum Message {

Quit,

Move { x: 132, y: 1i32 },
Write(String),
ChangeColor (u8, u8, u8),

fn main() {
let ml Message::Quit;
let m2 Message::Move { x: 10, y: 20 };
let m3 Message: :Write(String::from("hello"));
let m4 Message: :ChangeColor (255, 0, 0);

println! ("{:?}", ml);
println! ("{:?}", m2);
println! ("{:2}", m3);
println! ("{:2}", m4);
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struct QuitMessage;
struct MoveMessage { x: 132, y: i32 }
struct WriteMessage(String);

struct ChangeColorMessage(u8, u8, u8);




use std::mem::size_of;

enum Message {
Quit,
Move { x: 132, y: 132 },
Write(String),
ChangeColor (u8, u8, u8),

fn main() {

println! ("Message 37|: {} HIO|E"™, size_of::<Message>());

println! ("String 27|: {} HIOIE", size_of::<String>());

println! (" (i32, i32) 37|: {} HIOIE", size_of::<(i32, i32)>
)
}
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#[derive(Debug)]

enum Message {
Quit,
Move { x: 132, y: 1i32 },
Write(String),
ChangeColor (u8, u8, u8),

impl Message {
fn call(&self) {
match self {
Message::Quit => {

println! ("Z233 ITE QF");

}
Message::Move { x, y } => {
println! ("({}, {HE OIS", x, y);

}
Message: :Write(text) => {
println! ("HIAIX] £5: {}", text);
}
Message: :ChangeColor(r, g, b) => {
println! ("AMA #HA: RGB({}, {}, {})", r, g, b);

fn is_quit(&self) -> bool {
matches! (self, Message::Quit)

fn into_write_text(self) -> Option<String> {
match self {
Message: :Write(text) => Some(text),

_ => None,




fn main() {
let messages = vec![

Message::Move { x: 10, y: 20 },

Message: :Write(String::from("Hello")),
Message::Quit,

13

for msg 1in &messages {

msg.call();

null 25 ZYst A2 10 22| A+RICL” - Tony Hoare (nulle] ZHX
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char* name = get_user_name();

printf("Hello, %s\n", name);




String name = getUserName();

System.out.println(name.length());

Rustoll= MuPSE Option<T> ERNE RIS

enum Option<T> {

None,
Some(T),




fn main() {
let some_number: Option<i32> = Some(5);

let no_number: Option<i32> = None;

7
let sum = match some_number {
Some(n) => n + 5,
None => 0O,

}s

println! ("&: {}", sum);
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fn main() {

let x: Option<i32>
let y: Option<i32>

let z: Option<i32>
let w: Option<i32>

Option: :Some(5);
Some(5) ;

Option: :None;
None;

OptiondilM 2tS FE5t= 012 Y-0[ ASLICh



fn main() {
let maybe_value: Option<i32> = Some(42);

let resultl = match maybe_value {
Some(value) => value * 2,
None => 0O,

b5

println! ("match Z2f: {}", resultl);

if let Some(v) = maybe_value {
println! ("if let 2t: {}", v);

let result3 = maybe_value.unwrap_or(0);

println! ("unwrap_or ZZt: {}", result3);

result4 = maybe_value.unwrap_or_else(]|]| {
println! ("7[224 AL =...");

expensive_computation()

maybe_value.map(|v| v * 2);

chained maybe_value
.map(|v| v + 10)
.and_then(|v| if v > 50 { Some(v) } else { None 1});

fn expensive_computation() -> i32 {
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fn main() {
let x: Option<i32> = None;

=

match x {
Some(v) => println! ("2t: {}", v),

None => println! ("2t 8IS"),
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enum Coin {
Penny,
Nickel,
Dime,

Quarter,

fn value_in_cents(coin: Coin) -> u32 {
match coin {
Coin::Penny => {
println! ("2 HL|!");

1

::Nickel => 5,
::Dime => 10,

::Quarter => 25,

fn main() {

let coin = Coin::Penny;

println! ("7tX|: {} ME", value_in_cents(coin));
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enum Color {
Red,
Green,
Blue,

fn describe(color: Color) -> &'static str {

match color {
Color::Red
Color::Green => "ZE",
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=> IIE|'7OI-H,

v : M enum variantE £7tstH, BHHAE B E match ESHAI0A

Zut of2{7 2gtLICt. M2 X2 E s 20] §f

enum variantOl| &7 G0 E F&& 4= YSLICE:



#[derive(Debug)]

enum UsState {
Alabama,
INEER
Arizona,

California,

enum Coin {
Penny,
Nickel,
Dime,
Quarter (UsState),

fn value_in_cents(coin: Coin) -> u32 {
match coin {
Coin::Penny => 1,
Coin::Nickel => 5,
Coin::Dime => 10,
Coin::Quarter(state) => {

println! ("{:2?} 2| FHE!", state);
25

fn main() {
let coin = Coin::Quarter (UsState::Alaska);
let value = value_in_cents(coin);
println! ("7tX[: {3} ME"  value);




enum Message {
Quit,
Move { x: i32, y: 1i32 },
Write(String),
ChangeColor (u8, u8, u8),

fn process_message(msg: Message) {
match msg {

Message::Quit => {
println! ("S&");

}

Message::Move { x, y } => {

println! ("({}, {HZE 08", x, y);

}
Message: :Write(text) => {

println! ("HIAIX]: {}", text);
}

Message: :ChangeColor(r, g, b) => {

println! ("M&: RGB({}, {}, {H)", r, g, b);
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fn main() {
let dice_roll = 9;

match dice_roll {

3 => add_fancy_hat(),

7 => remove_fancy_hat(),
=> reroll(),

add_fancy_hat() {}
remove_fancy_hat() {}

reroll() {}

main() {
let dice_roll = 9;

match dice_roll {
3 => println! ("2X &51m),
7 => println! ("2Xt HAH!M),
other => println! ("{}2= 0|S", other),

Off 2o LTt




fn main() {
let x = 5;

7

match x {
1 => println! ("stLt"),

2 => println!("8"),
_ => println! ("7|E}"),
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fn main() {
let num = Some(4);

match num {
Some(x) if x < 5 => println! ("5 02 {}", x),

Some(x) if x >= 5 => println! ("5 O[&: {}", x),

None => println! ("2t 8IS"™),

_ => unreachable! (),

let (x, y) = (5, 10);

match (x, y) {
(a, b) if a == b => println! ("&3"),

(a, b) if a > b => println!("aZt "),
(a, b) => println!("b7l &: {} < {}", a, b),
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fn main()
let x

match x {
1 | 2 => println! ("siL} = "),
3..=5 => println! ("30|A& 5 AO|™),
=> println! ("7|E}"),

let c 'a';
match c {

'a'..="'z' => println! ("22X"),
'A'..='Z'" => println! ("CHEXI"),
_ => println! ("7|E}"),

o ot SAIOf 24S Bl S fLCt:



enum Message {
Hello { id: 132 },

fn main() {
let msg = Message::Hello { id: 5 };

match msg {
Message: :Hello {
id: did_variable @ 3..=7,
} => println! ("He i id: {}", did_variable),

Message::Hello { 1id: 10..=12 } => {
println! ("#H?| 10-12");

Message::Hello { id } => println!("7|E} id: {}", id),

SiLte] THEIRE X{2I5tD LIMX|= SAIEH T AFREHLICH



"0l

fn main() {
let config_max = Some(3u8);

match config_max {
Some(max) => println! ("ZSZt: {}", max),

- =0,

if let Some(max) = config_max {

println! ("Z/5HZt: {}", max);

fn main() {
let coin = Coin::Quarter(UsState::Alaska);

if let Coin::Quarter(state) = coin {
println! ("{:?2} 2| #EH!", state);
} else {
println! ("#HE7t Ot

212H™ early return” fE O] REFLICE



fn process_config(input: Option<String>) -> Result<(), &'static
str> {

let Some(config) = input else {
return Err("A% Z2");

}s

println! ("&d: {}",

0k(())

fn main()
let process_config(Some(String::from("debug=true")));
process_config(None);




fn main() {

let mut stack = vec![1, 2, 3];

while let Some(top) =

stack.pop() {

println! ("{}", top);

println! ("AEHO| H|QASLICH") ;

fn main() {
let mut iter = (0..5).

into_iter();

while let Some(n) = +dter.next() {

println!("{}", n);




fn main() {
let x = Some(5);

assert! (matches! (x, Some(_)));

assert! (!matches! (x, None));

let foo = 'f';

assert! (matches! (foo, 'A'..='Z' | 'a'..='z2"));

enum Color { Red, Green, Blue }
let color = Color::Red;
assert! (matches! (color, Color::Red | Color::Green));
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enum Result<T, E> {
ok(T),
Err(E),

fn divide(a: f64, b: f64) -> Result<f64, String> {
if b == 0.0 {
Err(String::from("02Z LiE £ 8I8"))
} else {
Ok(a / b)

fn main() {
match divide(10.0, 2.0) {

Ok(result) => println! ("Z2: {}", result),
Err(e) => println!("02: {}", e),

GED= ol =) HE{oll M xp5| CHELIC
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#[derive(Debug)]

enum OrderState {
Pending,
Confirmed { confirmed_at: String },
Shipped { tracking_number: String },
Delivered { delivered_at: String },
Cancelled { reason: String },

struct Order {
id: u64,
state: OrderState,

impl Order {
fn new(id: u64) -> Self {
Order {
id,
state: OrderState::Pending,

fn confirm(&mut self) {
match &self.state {
OrderState::Pending => {
self.state = OrderState::Confirmed {
confirmed_at: String::from("2024-01-15"),
b5

println! ("2 #{} &HE", self.id);

_ = printlnt ("0l ejlME SE 2+ gs),

fn ship(&mut self, tracking: String) {
if let OrderState::Confirmed { .. } = &self.state {
self.state = OrderState::Shipped {




tracking_number: tracking,
}s
println! ("F& #{} HIE AIZ", self.did);
} else {

println! ("&HE FE0

fn can_cancel(&self) -> bool {

matches! (self.state, OrderState::Pending |
OrderState::Confirmed { .. })

}

fn main() {
let mut order = Order::new(1l);

println! ("=7| ME{: {:2}", order.state);

order.confirm() ;

println! ("8 Z: {:?}", order.state);

order.ship(String::from("TRACK123"));

println! ("ti& F: {:?}", order.state);
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mod database {
pub fn connect() {

mod network {
pub fn connect() {

fn main() {
database: :connect();

network: :connect();
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fn main() {
println! ("Hello, world!");

. ? iz oix: D

CHE Z2HEN|M AHESH= 7|52 MSELICH

pub fn add(a: 32, b: 1i32) -> i32 {

a+hb
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cargo new my_app

cargo new my_Tlibrary --1ib

pub mod calculator {
pub fn add(a: 32, b: 1i32) -> i32 { a + b }
pub fn multiply(a: i32, b: i32) -> i32 { a x b }

use my_project::calculator;

fn main() {
println! ("2 + 3 = {}", calculator::add(2, 3));

o E2E2 2fo|Ee2|of, QIE{H|0| A= HEO[LAZ|0f FE5HH HAEQ RHARZO| 2
ZLct,



oped Lol =E 2ES FolgfLIct:

mod front_of_house {
pub mod hosting {
pub fn add_to_waitlist() {
println! ("CH7| ™EHof F=7pv)

pub fn seat_at_table() {
println! ("HIO|Z QHH");

mod serving {
fn take_order() {}
fn serve_order() {}
fn take_payment() {}

pub fn eat_at_restaurant() {

crate::front_of_house::hosting::add_to_waitlist();

front_of_house: :hosting::seat_at_table();




crate (lib.rs)
F—— front_of_house

| F—— hosting

| | P—— add_to_waitlist
| | L seat_at_table

| L serving

| F—— take_order

| F—— serve_order

| — take_payment
— eat_at_restaurant

DEs 2k oz 2ol & AUSLICH F 7HK| AEHL0| ASLICH

src/

F—— lib.rs

F—— front_of_house.rs # mod front_of_house
L front_of_house/

L hosting.rs # mod hosting




front_of_house;

use crate::front_of_house::hosting;

mod hosting;

fn add_to_waitlist() {
println! ("CH7| ™Cko F=7HENL M) ;

src/

I— tib.rs

L front_of_house/
F—— mod.rs # mod front_of_house

L hosting.rs # mod hosting

mod front_of_house;

pub mod hosting;

pub fn add_to_waitlist()




| AE 12 B m}2l0| BIOFK|H ESE[7| aLiCh

src/

P—— lib.rs
F—— config.rs

F—— database.rs

F—— database/
| F—— connection.rs

L— query.rs

handlers.rs
handlers/

F—— auth.rs

— user.rs

config;
database;

handlers;

connection;

query;

# mod
# mod

mod

# mod

# mod

# mod

# mod

# AHO|E RE

config
database

connection

query
handlers

auth

user




OfO|&lof| M2sh= &+ 7HK| Bg:

mod front_of_house {
pub mod hosting {
pub fn add_to_waitlist() {}

pub fn eat_at_restaurant() {

crate::front_of_house::hosting::add_to_waitlist();

front_of_house: :hosting::add_to_waitlist();

TE 0I5 Al 2HYY o 3=
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crate::utils::helper::format_name();

helper::format_name() ;

EIR= 42 RES AmELICH T AlAso| ERR FAN):



fn deliver_order() {

println! ("Z=& H{E!");

mod back_of_house {
fn fix_incorrect_order() {
cook_order();

super::deliver_order();

fn cook_order() {

println! ("Q2| &...");

pub mod kitchen {
pub fn prepare_meal() {
super: :cook_order();

super: :super::deliver_order();

Sif| E=S AIHLZ FxefLC



mod foo {
pub fn bar() {}

use self::foo::bar;

fn main() {
bar();

: Ruste| 2= OFO[R2 **7|2X 2 = H|Z7H(Private)**iL|C}.



mod outer {
fn private_fn() {
println! ("HIS7H");

pub fn public_fn() {
println! ("374");
private_fn(); v

pub mod 1inner {
pub fn inner_public() {}

fn inner_private() {}

fn main() {
outer::public_fn(); v

outer::inner::inner_public();

) oy
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mod parent {
fn parent_private() {}
pub fn parent_public() {}

mod child {
fn access_parent() {
super::parent_private();

super::parent_public();

fn access_child() {

T XA 17 oo s 2aE J[2H o= HiZ L



mod back_of_house {
pub struct Breakfast {
pub toast: String,

seasonal_fruit: String,
impl Breakfast {
pub fn summer (toast: &str) -> Breakfast {
Breakfast {

toast: String::from(toast),

seasonal_fruit: String::from("S501"),

pub fn fruit(&self) —-> &str {

&self.seasonal_fruit

fn eat_at_restaurant() {

let mut meal = back_of_house: :Breakfast::summer ("SZ");

meal.toast = String::from("2");
println! ("EAE: {}", meal.toast);

println! ("2: {}", meal.fruit());




H|Z7 HEE= **2H Al (invariant)**2 E355t= o] SQ§tLICt:

pub struct PositiveNumber {

value: 1i32,

impl PositiveNumber {

pub fn new(n: i32) -> Option<Self> {
if n > 0 {
Some (PositiveNumber { value: n })
} else {
None

pub fn get(&self) -> 32 {
self.value

enum= L &H|Qt CHEA| S2FRIL|CE
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mod menu {

pub enum Appetizer {

Soup,
Salad,

Bread,

pub struct Meal {
pub main: String,
pub side: String,
pub drink: String,

fn main() {

let soup = menu::Appetizer::Soup;

Rust 20185 E G| Mgt 7tAld W07} 7hsELIC:

mod outer {
pub(crate) fn crate_visible() {}
pub(super) fn parent_visible() {}
pub(in crate::outer) fn specific() {}

mod inner {

pub(super) fn for_outer() {}
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mod front_of_house {

pub mod hosting {
pub fn add_to_waitlist() {}

use crate::front_of_house::hosting;

pub fn eat_at_restaurant() {
hosting::add_to_waitlist();
hosting::add_to_waitlist();
hosting::add_to_waitlist();

mod customer {

use crate::front_of_house::hosting;

pub fn order() {
hosting::add_to_waitlist();

Rust RLIE|S] 2k:



use std::io0;

fn main() {
jo::stdin().read_line(&mut buffer).unwrap();

use std::collections: :HashMap;

use std::1io0::Result;

fn main() {
let map = HashMap::new();
let result: Result<()> = Ok(());




::fmt::Result;

::i0::Result;

std::fmt;

std::i0;

fn functionl() -> fmt::Result { Ok(()) }
fn function2() -> do::Result<()> { Ok(()) }

use std::fmt::Result;

use std::io0::Result as IoResult;

fn functionl() -> Result { Ok(()) }
fn function2() -> IoResult<()> { Ok(()) }




use std::fmt::Result;
use std::io::Result as IoResult;

fn format_output() -> Result {
ok(())

fn read_file() -> IoResult<String> {
Ok(String::new())

use std::collections::HashMap as Map;

let m: Map<String, i32> = Map::new();

= A =
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mod front_of_house {
pub mod hosting {
pub fn add_to_waitlist() {}

pub use crate::front_of_house::hosting;




mod internal {

pub mod user {

pub struct User { pub name: String }

}
pub mod database {

pub fn connect() {}

pub use internal::user::User;

pub use internal::database::connect;

0{={ EEPS Stttz ZetetLich:



s:cmp::0rdering;

HER o

::{cmp::0rdering, io};

HER o

ttio:iWrite;

::io::{self, Write};

std::collections::{HashMap, HashSet};
std::i0::{self, Read, Write, BufReader};

std::{

collections: :{HashMap, HashSet},
io::{self, Read, Writel},
fs::File,

H=9] B= IIH OFOI”S ZhMELCt:



HashMap: :new() ;

HashSet: :new();

use std::collections::x;
HashMap<i32, i32>
BTreeMap: :new() ;

fn main() {
let _:

let _: HashSet<i32>

BTreeMap<i32, 32>

let

. 22 0jE 0|Z0| AT ZO QK| EWESHA BSLIC B|AEL

prelude 2E0|MEH ALESIM 2.

7

#[cfg(test)]

mod tests {
use super::x;

#[test]
fn test_something() {}

prelude {

use crate::User;
use crate::Database;
use crate::Error;

use my_crate::prelude::*;




[dependencies]

rand = "0.8"

serde = { version =
tokio = { version = "1", features =

"1.0", features = ["derive"] }
["full"] }

use rand::Rng;
use serde::{Serialize, Deserialize};

fn main() {
let mut rng = rand::thread_rng();

let n: u32 = rng.gen_range(1l..=100);

println! ("™ =Xt: {}", n);

BE)= 1t=oz zat=|x|g ool (SO BHLick:

use std::collections::HashMap;

use std::io0::{self, Read};

use std::fs::File;




Atz ALEE|E OFO|”S of Xof| 2ELICt:

—

user;
database;

error;

crate::user::{User, UserRole};

crate::database: :Database;

crate::error::{Error, Result};

my_crate: :prelude::x;

=Eet 5he| A|ARS Eradt QIEHO|AR L &:



mod database {
pub mod connection {
pub mod query {

pub mod transaction {

db {

super: :database;

fn query(sql: &str) -> Vec<Row> {

let conn = database::connection::pool().get();

let tx = database::transaction::begin(&conn);

let result = database::query::execute(&tx, sql);
tx.commit();
result




#[cfg(feature = "async")]

pub mod async_support;

#[cfg(feature = "serde")]

pub mod serialization;
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fn main() {

let mut vl: Vec<i32> = Vec::new();

mut v3: Vec<i32> = Vec::with_capacity(100);

v4: Vec<i32> = (1..=5).collect();

let v5 = vec![0; 10];

println! ("v2: {:?2}", v2);
println! ("v4: {:21}", v4);
println!("v5 Z0|: {}", v5.1len());




fn main() {
let mut v = vec![1l, 2, 3];

v.push(4);
v.push(5);
println! ("push =: {:?2}", v);

let last = v.pop();
println! ("pop: {:?}, &2 ®H: {:2}", last, v);

v.insert(1l, 10);

println! ("insert &: {:?2}", v);

let removed = v.remove(1l);

println! ("remove: {}, 2 HH: {:2}", removed, v);

v.clear();
println! ("clear =: {:?}, HI[ALt2: {}", v, v.is_empty());

7t &L



fn main() {

let v = vec![1, 2, 3, 4, 5];

A
let third: &i32 = &v[2];
println! ("QIEMo= M Bi: {}", third);

7
match v.get(2) {

Some(value) => println!("get2=2 M &%: {}", value),
None => println! ("4 gI2"),

¥
let does_not_exist = v.get(100); v

println! ("QIEA 100: {:2?}", does_not_exist);
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fn main() {
let v = vec![10, 20, 30];

for i in 0..v.len() {
println! ("{}", v[il);

fn get_element(v: &Vec<i32>, index: usize) -> Option<&i32>

v.get(index)

| len: 3

| capacity: 5 |
L 1




fn main() {
let mut v = vec![1, 2, 3, 4, 5];

let first &v[0];

println! ("® 24:

7
V.push(6);
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fn main() {
let mut v: Vec<i32> = Vec::new();

println! ("=7| - len: {}, capacity: {}", v.len(),

v.capacity());

for i in 0..10 {
v.push(i);
println! ("push({}) ¥ - len: {}, capacity: {}", i,
v.len(), v.capacity());
}

let mut efficient: Vec<i32> = Vec::with_capacity(10);
for i in 0..10 {
efficient.push(i);

efficient.shrink_to_fit();




fn main() {
let v = vec![100, 32, 57];

println! ("8#H &3[:");
for i in &v {
println! ("{}", 1);

let mut v2 = vec![100, 32, 57];
println! ("\n7Hd &3[:");
for i in &mut v2 {
*i += 503
}
println! ("{:2}", v2);

println! ("\nQ=A &35|:");
for (index, value) 1in v.iter().enumerate() {
println! ("v[{}] = {}", dindex, value);




fn main() {
let v = vec![1, 2, 3, 4, 5];

let doubled: Vec<i32> = v.iter().map(|x|] x * 2).collect();
println! ("doubled: {:?}", doubled);

let evens: Vec<&i32> = v.iter().filter(|x| *x % 2 ==
0).collect();
println! ("evens: {:?}", evens);

let sum: i32 = v.iter().fold(0, |acc, x| acc + x);

println! ("sum: {}", sum);

let result: 32 = v.iter()
filter (x| *x % 2 == 1)

.map(|[x| x x 10)

.sum();
println! ("2 108§ &: {}", result);




#[derive(Debug)]

enum SpreadsheetCell {
Int(i32),
Float(fe64),
Text(String),

fn main() {
let row = vec![
SpreadsheetCell::Int(3),
SpreadsheetCell: :Text(String::from("blue")),
SpreadsheetCell: :Float(10.12),

13

for cell in &row {
match cell {
SpreadsheetCell::Int(i) => println! ("&=: {}", 1),
SpreadsheetCell::Float(f) => println! ("&=: {}",

SpreadsheetCell::Text(s) => println! ("HAE: {}",

println! ("{:?2}", row);




fn main() {
let mut v = vec![3, 1, 4,

v.sort();
println! ("8&: {:?2}", v);

v.reverse();

println! ("YDY=: {:23}", v);

v.sort();
v.dedup();
println! ("&5 HMAH: {:2}", v);

let pos = v.iter().position(|&x]| x == 4);
println! ("42| 2[x|: {:?2}", pos);

println! ("5 Z&?: {}", v.contains(&5));

let slice = &v[1l..4];
println! ("&2l0|A: {:?}", slice);
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fn main() {

let s1: &str = "Hello";

let s2: String String::from("Hello");

let s3: String = sl.to_string();
let s4: &str = &s2;

println!("s1: {}, s2: {}", sl1l, s2);




fn main() {

let s1 String::new();

let s2 "hello".to_string();

let s3 String::from("hello");

let s4 format! ("hello, {}", "world");

let korean = String::from("2tdsIN");

let emoji = String::from("Hello ¥ world & m);

println! ("{}", korean);
println!("{}", emoji);

fn main() {
let mut s = String::from("foo");

s.push_str("bar");
println! ("push_str: {}", s);

s.push('!");
println! ("push: {}", s);




fn main() {

A
let s1 String::from("Hello, ");
let s2 String: :from("world!");
let s3 sl + &s2;

println! ("{}", s3);

7
let s4 String::from("tic");

let s5 String::from("tac");

let s6 String::from("toe");

let s7 format! ("{}-{}-{}", s4, s5, s6);
println! ("{}", s7);

println! ("{}", s4); 4

4 + SENEN fn add(self, s: &str) —> String JUESI=CIE
. 2014 %2 (SEETE, =% [EEER0IoM; ELih



fn main() {
let s = String::from("hello");

: UTF-82 L|Ct:

fn main() {
let hello = String::from("hello");

println! ("hello: {} HIO|E", hello.len());

let korean = String::from("2td");
println! ("efd: {3} HIO|[E", korean.len());

let emoji = String::from("¥");
println! ("¥ : {} HIOIE", emoji.len());




fn main() {
let hindi = "FA&";

print! ("HIO|E: ");

for b in hindi.bytes() {
print! ("{} ", b);

}

println!();

print!("chars: ");

for ¢ in hindi.chars() {
print!("{} ", c);

}

println!();




fn main() {
let hello

=
let s = &hello[0..6];

println! ("{}", s);




fn main() {
let s = String::from("hello, world!");

if let Some(comma_pos) = s.find(',') {
let before = &s[..comma_pos];

let after = &s[comma_pos + 2..];
println! ("=0F 2: {}", before);
println! ("&0F §: {}", after);

let first_char = s.chars().next();
println! ("A 2Xt: {:?2}", first_char);

let third = s.chars().nth(2);
println! ("Ml 2% 2Xt: {:?}", third);

for word in s.split_whitespace() {
println! ("&0{: {}", word);




fn main() {
let s = String::from(" Hello, World! ");

println! ("trim: '{}'", s.trim());

println! ("lowercase: {}", s.to_lowercase());

println! ("uppercase: {}", s.to_uppercase());

println! ("contains 'World': {}", s.contains("World"));
println! ("starts_with ' H': {}", s.starts_with(" H"));

println! ("replace: {}", s.replace("World", "Rust"));

println! ("repeat: {}", "ha".repeat(3));

HashMap<K, V>

7|-2 S MYots ZHUYLICE 7IZ S AlZtol| e = ASLICE



use std::collections::HashMap;

fn main() {

let mut scores = HashMap: :new();

scores.insert(String::from("Blue"), 10);

scores.insert(String::from("Yellow"), 50);

println! ("{:?}", scores);

let teams = HashMap::from([
(String::from("Red"), 100),
(String::from("Green"), 200),

1)

println! ("{:?}", teams);




use std::collections::HashMap;

fn main() {
let field_name = String::from("color");

let field_value = String::from("blue");

let mut map = HashMap::new();

map.insert(field_name, field_value);




use std::collections::HashMap;

fn main() {
let mut scores = HashMap::new();
scores.insert(String::from("Blue"), 10);
scores.insert(String::from("Yellow"), 50);

let team_name = String::from("Blue");

let score = scores.get(&team_name) ;

match score {
Some(s) => println! ("{ g , team_name, s),

None => println! ("E&2

let score =
scores.get(&String::from("Blue")).copied().unwrap_or(0);

println! ("®=+: {}", score);

let unknown = scores.get(&String::from("Red"));

println! ("Red®: {:?}", unknown);




use std::collections::HashMap;

fn main() {
let mut scores = HashMap: :new();
scores.insert(String::from("Blue"), 10);

scores.insert(String::from("Yellow"), 50);

for (key, value) in &scores {
println!("{}: {}", key, value);

for key 1in scores.keys() {
println! ("7]: {}", key);

for value in scores.values() {

println! ("gf: {}", value);




use std::collections::HashMap;

fn main() {
let mut scores = HashMap: :new();
scores.insert(String::from("Blue"), 10);

scores.insert(String::from("Blue"), 25);

println! ("{:?}", scores);

entry or_insert

use std::collections::HashMap;

fn main() {
let mut scores = HashMap: :new();

scores.insert(String::from("Blue"), 10);

scores.entry(String::from("Yellow")).or_insert(50);

scores.entry(String::from("Blue")).or_insert(50);

println!("{:?}", scores);




use std::collections::HashMap;

fn main() {
let text = "hello world wonderful world";

let mut word_count = HashMap::new();

for word in text.split_whitespace() {

let count = word_count.entry(word).or_insert(0);

*count += 1;

println!("{:?}", word_count);




use std::collections::HashMap;

fn main() {
let mut cache: HashMap<String, Vec<u8>> = HashMap::new();

let key = String::from("large_data");

let data = cache.entry(key.clone()).or_insert_with(]|| {
println! ("HI0| 2 it 23 =, "),

vec![0; 1000]

1)

println! ("HIO[E ZO[|: {}", data.len());

712X o2 HashMap2 £ A E"LCE:
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use std::collections: :HashMap;
use std::hash::BuildHasherDefault;

use std::collections::VecDeque;
fn main() {

let mut deque = VecDeque::new();

deque.push_back(1);
deque.push_back(2);
deque.push_front(0);

println! ("{:?2}", deque);

println! ("2: {:2}", deque.pop_front());

println! ("Sl: {:2}", deque.pop_back());




use std::collections::HashSet;

fn main() {
let mut set = HashSet::

set.insert("apple");
set.insert("banana");

set.insert("apple");

println! ("{:?}", set);

println! ("apple =Z&?: {}", set.contains("apple"));

let set2: HashSet<_> = ["banana", "cherry"].into();

println! ("m2&e: {:?2}", set.intersection(&set2).collect::
Vec<_>>());

println! ("&&&: {:?2}", set.union(&set2).collect::<Vec<_>>
0)s
}




use std::collections::BTreeMap;

fn main() {
let mut map = BTreeMap: :new();

map.insert(3, "three");
map.insert(l, "one");

map.insert(2, "two");

(ky, v) in &map {
println! ("{}: {}", k, Vv);
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void riskyOperation() {

doSomething() ;

fn risky_operation() -> Result<Data, Error> {
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Java/Python of|2 X (unchecked)
Go FE A (RA7kS)
Rust GHECE )

EERETD= == 0130] o 0|4 ZIE 2 Qi ArEolA] AFEILICE,

fn main() {

panic! ("XIY

thread 'main' panicked at 'XIYHQl QT #WM!I', src/main.rs:2:5

1. 02 TA[X] 2=



o |
2 ﬁEHE EE:

[profile.release]

panic = 'abort'

OfC|A mh< 0| EASM =X F=HEL|C}:

RUST_BACKTRACE=1 cargo run

RUST_BACKTRACE=full cargo run

fn main() {
let v = vec![1, 2, 3];
v[99];

HEHO|A .



thread 'main' panicked at 'index out of bounds: the len 1is 3

but the index is 99'
stack backtrace:
0: rust_begin_unwind

1: core::panicking::panic_fmt

playground: :main

at src/main.rs:3:5

C/C++0lM = BIE | =2t} L/Ch

int arr[3] = {1, 2, 3};
printf("%d\n", arr[99]);

Ruste= L\t

main() {
let v = vec![1, 2, 3];

let value = v[99];

Result<T, E>

OEEo| oeis 220 HXE S2E =2 A26tA| 5L




enum Result<T, E> {
Ok(T),
Err(E),

use std::fs::File;

fn main() {
let f = File::open("hello.txt");

let file = match f {
Ok(file) => {
println! ("It &7 431");
file
}
Err(error) => {

panic! ("ot 7| Auf: {:23}",




use std::fs::File;
use std::io::ErrorKind;

fn main() {
let f = File::open("hello.txt");

let file = match f {
Ok(file) => file,
Err(error) => match error.kind() {

ErrorKind: :NotFound => match
File::create("hello.txt") {
Ok(fc) => {
println! ("ot Md d3m);
fc
}
Err(e) => panic! ("ot : {237, e),

s

ErrorKind: :PermissionDenied => {

panic! ("o T2 JH$HO| Si&LICH);

other_error => {

panic! ("It H7| Auf: {:?}", other_error);




SHE match= 947 HESLICH 22X E AHE5HH 2L C:

use std::fs::File;
use std::io0::ErrorKind;

fn main() {
let file = File::open("hello.txt").unwrap_or_else(|error| {

if error.kind() == ErrorKind::NotFound {
File::create("hello.txt").unwrap_or_else(|error| {
panic! ("ot M4 Aui: {:?2}", error);
1)
} else {

panic! ("ot 7| Auf: {:?}", error);

use std::fs::File;
use std::io0::{self, Read};

fn read_username_from_file() -> Result<String, io::Error> {
File::open("hello.txt")
.and_then(|mut file| {
let mut s = String::new();
file.read_to_string(&mut s).map(|_]| s)

i)
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use std::fs::File;

fn main() {
A

let file = File::open("hello.txt").unwrap();

= HIA[X]:

thread 'main' panicked at 'called "Result::unwrap()  on an

"Err’ value: Os { ... }!'

HAHE ofl2] HIAIX] ®S:



use std::fs::File;

fn main() {
A

let file = File::open("hello.txt")

.expect("hello.txt WS & £ QUELICH");

< HIA[X]:

thread 'main' panicked at 'hello.txt If

} 1

Mg Azt
T2EER Ty OK

oM 2= oK

HAE IC OK (MIf = |2 E Hufj)
Hrj Aluljshx| 2= 2| Ay expect ("0|R]")
T2EM IC X ==s5tolz] X2 2




let home: IpAddr = "127.0.0.1"

.parse()

.expect ("SIERLE 1P RESHK| 22");

ef=7t oIS 2E XElsHA] 1 St= i LI

use std::fs::File;
use std::io::{self, Read};

fn read_username_from_file() -> Result<String, io::Error> {
let f = File::open("hello.txt");

let mut f = match f {
Ok(file) => file,
Err(e) => return Err(e),

}s

let mut s = String::new();

match f.read_to_string(&mut s)
Ok(_) => Ok(s),
Err(e) => Err(e),




B= ¢ ol Lt

use std::fs::File;
use std::io::{self, Read};

fn read_username_from_file() -> Result<String, io::Error> {
let mut f File::open("hello.txt")?;

let mut s String: :new();

f.read_to_string(&mut s)?;

Ok(s)

let mut f = match File::open("hello.txt") {
Ok(file) => file,
Err(e) => return Err(From::from(e)),

}s

@@= E3j0|E2 AFR510] 0f)2] EfIS AHE WEHEHLICE

B= 7ol o] hsELIC



use std::fs::File;

use std::io0::{self, Read};

fn read_username_from_file() -> Result<String, io::Error> {
let mut s = String::new();
File::open("hello.txt")?.read_to_string(&mut s)?;
Ok(s)

=Z 2fo|=2{2(o] o|o| RlELICt:

use std::fs;
use std::io0;

fn read_username_from_file() -> Result<String, io::Error> {
fs::read_to_string("hello.txt")

? =l Option<T> YE=PNE=a-lgEage it N nl



fn last_char_of_first_line(text: &str) -> Option<char> {
text.lines()
.next()?
.chars()
.last()

fn main() {
assert_eq! (last_char_of_first_line("Hello\nWorld"),
Some('o'));

assert_eq! (last_char_of_first_line(""), None);

assert_eq! (last_char_of_first_line("\nhi"), None);

B= 2= Ernl2|et AL 4 LTk



fn mix_example() -> Option<i32> {
let value: Result<i32, _> = "42".parse();

>
let n = value.ok()?;

Some(n * 2)

fn mix_example2() -> Result<i32, String> {
let values = vec![1l, 2, 3];

-
let first = values.first().ok_or("gl HE")?;
Ok(xfirst x 2)




use std::error::Error;

use std::fs::File;

fn main() -> Result<(), Box<dyn Error>> {
let f = File::open("hello.txt")?;

0k(())

use std::process::ExitCode;

fn main() -> ExitCode {
if some_condition {
ExitCode: : SUCCESS
} else {
ExitCode: : FAILURE
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pub struct Guess {

value: 1i32,

impl Guess {

pub fn new(value: i32) -> Guess {
if value < 1 || value > 100 {
panic! ("Guess 2 1~100 AO[0fOF EL|CE, A: {3v,

Guess { value }

pub fn value(&self) -> i32 {
self.value

fn main() {
let guess = Guess::new(50);

println! ("F&: {}", guess.value());




#[derive(Debug)]

pub enum GuessError {
TooLow(1i32),
TooHigh(i32),

pub struct Guess {

value: 1i32,

impl Guess {
pub fn new(value: i32) -> Result<Guess, GuessError> {
if value < 1 {

return Err (GuessError::TooLow(value));
}
if value > 100 {

return Err (GuessError::TooHigh(value));
}
Ok (Guess { value })

fn main() {
match Guess::new(200) {
Ok(g) => println! ("|&8&t

==: {1", g.value),
v)) => println! ("{} 2(&) 4T

Err (GuessError: :TooHigh(
=gk, v),

Err (GuessError::TooLow(v)) => println!("{} 2(=) HE %
SLich, v),

}




use std::fmt;

#[derive(Debug)]

pub enum DataError {
NotFound,
InvalidFormat(String),
IoError(std::io::Error),

impl fmt::Display for DataError {
fn fmt(&self, f: &mut fmt::Formatter<'_>) -> fmt::Result {
match self {

DataError::NotFound => write! (f, "HO|EE 32

LIEF") ,

DataError::InvalidFormat(msg) => write! (f, "

{}", msg),
DataError::IoError(e) => write!(f, "I/0 2F: {}",

= .

impl std::error::Error for DataError {}

impl From<std::io::Error> for DataError {
fn from(error: std::io::Error) —> Self {

DataError: :IoError(error)




use std::fs;
fn read_config(path: &str) -> Result<String, DataError> {

let content = fs::read_to_string(path)?;

if content.is_empty() {

return Err(DataError::NotFound) ;

if lcontent.starts_with("[config]") {
return Err(DataError::InvalidFormat(
"Hd 57t gIELICH . to_string()

))s

Ok (content)

(thiserror ERVECEEEEEE SV SRS EN [y



use thiserror::Error;

#[derive(Error, Debug)]
pub enum DataError {
#[error ("HO[EIE ZE #= QISLICH")]

NotFound,

#[error("gA 22: {0}")]
InvalidFormat(String),

#[error("I/0 2F")]

IoError(#[from] std::io0::Error),

#[error("{kind} 27: {messagel}l")]
Custom { kind: String, message: String },

OHEZ2[AH[0| Mol M of|2] EF

fjo

&MI5| FelstA| ot 2 of:



use anyhow: : {Context, Result};

fn read_config() -> Result<String> {
let content = std::fs::read_to_string("config.toml")

.context("AH mUZS A2 &+ YELICH)?;

Ok (content)

fn main() -> Result<()> {
let config = read_config()?;
println!("{}", config);

0k(())




fn process_data(input: &str) -> Result<i32, String> {
if dnput.is_empty() {

return Err("®=0| HIHQJUELICH" .to_string());

let number: 32 = dinput.parse().map_err(|_| "=XI7} OFL

CH) ?;

if number < 0 {

return Err("S3£ SIELIX| ZLELICH . to_string());

Ok (number * 2)

use std::fs;

use std::i0;

fn read_user_config(user: &str) -> Result<String, String> {
let path = format! ("/home/{}/config.toml", user);

fs::read_to_string(&path)

.map_err(|e| format!("{} ArEAte| AF ¢7| Huml: {}", user,




use std::num::ParseIntError;
use std::qo0;

#[derive(Debug)]
enum AppError {
Io(io::Error),

Parse(ParseIntError),

impl From<io::Error> for AppError {
fn from(e: jo::Error) —-> Self {

AppError::Io(e)

impl From<ParseIntError> for AppError {
fn from(e: ParseIntError) —-> Self {

AppError::Parse(e)

fn run() -> Result<i32, AppError> {
let content = std::fs::read_to_string("number.txt")?;
let number: 32 = content.trim().parse()?;
Ok (number)
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fn largest_i32(list: &[i32]) —-> &i32 {
let mut largest = &Llist[0];
for item in list {
if item > largest {
largest = 1item;

}
largest

fn largest_char(list: &[char]) -> &char {
let mut largest = &Llist[0];
for item in list {
if item > largest {

largest = 1item;

}
largest

fn largest_f64(list: &[f64]) —-> &f64 {

Huzez St ELCh



7
fn largest<T: PartialOrd>(list: &[T]) -> &T {
let mut largest = &Llist[0];
for item in list {
if item > largest {
largest = item;

}
largest

fn main() {
let numbers = vec![34, 50, 25, 100, 65];

println! ("7t& & #: {}", largest(&numbers));

let chars = vec!['y', 'm', 'a', 'q'];
println! ("7I& & 2Xt: {}", largest(&chars));

let floats = vec![1.1, 3.3, 2.2];
println! ("7t& 2 Az: {}", largest(&floats));




fn identity<T>(value: T) -> T {

value

fn main() {
let int_val identity(5);
let str_val identity("hello");

let float_val = -ddentity::<f64>(3.14);

println!("{}, {}, {}", int_val, str_val, float_val);

fn swap<T, U>(a: T, b: U) -> (U, T) {
(b, a)

fn main() {
let result = swap(l, "hello");
println! ("{:?2}", result);
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#[derive(Debug)]
struct Point<T> {
x: T,
y: T,

fn main() {
let integer_point = Point { x: 5, y: 10 };
let float_point = Point { x: 1.0, y: 4.0 };

println! ("{:?}", dinteger_point);
println! ("{:?2}", float_point);




#[derive(Debug)]
struct Point<T, U> {
x: T,
y: U,

fn main() {
let integer_point = Point { x: 5, y: 10 };

let float_point Point { x: 1.0, y: 4.0 };

let mixed_point Point { x: 5, y: 4.0 };

println! ("{:?}", mixed_point);




#[derive(Debug)]

struct ApiResponse<T> {
data: T,
status_code: ulé6,

message: String,

struct User {
name: String,

struct Product {
title: String,
price: f64,

fn main() {
let user_response = ApiResponse {
data: User { name: String::from("Alice") 1},
status_code: 200,

message: String::from("Success"),

product_response = ApiResponse {
data: Product {
title: String::from("Rust Book"),
price: 29.99,

Ty
status_code: 200,

message: String::from("Success"),

}s

println! ("User: {}", user_response.data




println! ("Product: ${}", product_response.data.price);

NIPNE=CIIEY Option<T> B0 Result<T, E> MRSIEIER:Pai=TlNul]
Option<T>

enum Option<T> {
Some(T),

None,

fn main() {
let some_number: Option<i32> = Some(5);

let some_string: Option<String> =
Some (String::from("hello"));
let no_value: Option<i32> = None;




Result<T, E>

enum Result<T, E> {
ok(T),
Err(E),

use std::fs

use std::io

fn main() {
let file_result: Result<File, Error> =
File::open("hello.txt");

match file_result {
Ok(file) => println! ("o ¥7| H¥3"),
Err(e) => println!("02f: {}", e),




#[derive(Debug)]
enum Tree<T> {
Leaf(T),
Node {
value: T,
left: Box<Tree<T>>,
right: Box<Tree<T>>,
}’
Empty,

fn main() {
let tree = Tree::Node {
value: 5,
left: Box::new(Tree::Leaf(3)),
right: Box::new(Tree::Node {

value: 7,

left: Box::new(Tree::Empty),

right: Box::new(Tree::Leaf(9)),
1)
b5

println! ("{:?2}", tree);




struct Point<T> {
x: T,
AR

impl<T> Point<T> {
fn x(&self) -> &T {
&self.x

fn y(&self) -> &T {
&self.y

fn new(x: T, y: T) -> Self {
Self { x, y }

fn main() {
let p = Point::new(5, 10);
println! ("x = {}", p.x());
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struct Point<T> {
x: T,
y: T,

impl<T> Point<T> {
fn new(x: T, y: T) -> Self {
Self { x, y }

impl Point<f32> {
fn distance_from_origin(&self) -> f32 {
(self.x.powi(2) + self.y.powi(2)).sqrt()

impl Point<f64> {
fn distance_from_origin(&self) -> f64 {

(self.x.powi(2) + self.y.powi(2)).sqrt()

fn main() {
let p_f32 = Point::<f32>::new(3.0, 4.0);
println! ("f32 72|: {}", p_f32.distance_from_origin());

let p_i32 = Point::new(3, 4);




HIMEZL 1 ZH|QF CHE EFY DH7HHE 7HE = UELIC:

#[derive(Debug)]
struct Point<X1, Y1> {
x: X1,
y: Y1,

impl<X1l, Y1> Point<X1l, Y1> {

fn mixup<X2, Y2>(self, other: Point<X2, Y2>) -> Point<X1,
v2> {
Point {
x: self.x,

y: other.y,

fn main() {
let p1 Point { x: 5, y: 10.4 };
let p2 Point { x: "Hello", y: 'c' };

let p3 = pl.mixup(p2);

println!("p3 = {:?}", p3);
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let integer = Some(5);
let float = Some(5.0);

enum Option_i32 {
Some (i32),

None,

enum Option_f64 {
Some (f64) ,

None,

let integer = Option_i32::Some(5);
let float = Option_f64::Some(5.0);




use std::time::Instant;

fn generic_sum<T: std::ops::Add<Output = T> + Copy>(slice: &
[T1) -> T
where

T: Default,

let mut sum = T::default();
for &item in slice {

sum = sum + item;

fn concrete_sum(slice: &[i32]) -> 132 {
let mut sum = 0;
for &item in slice {

sum = sum + item;

fn main() {
let numbers: Vec<i32> = (0..1_000_000).collect();

let start Instant::now();

let _suml generic_sum(&numbers) ;
println! ("AH2l: {:2}", start.elapsed());

let start Instant::now();
let _sum2 concrete_sum(&numbers) ;




println! ("2AHA: {:2}", start.elapsed());

Hul=! Etol] Hieis 20 EY 7|5 BRI

use std::fmt::Display;

fn print_value<T: Display>(value: T) {
println! ("2t: {}", value);

fn main() {

print_value(42);

print_value("hello");




use std::fmt::{Debug, Display};

fn compare_and_display<T: PartialOrd + Display>(a: T, b: T) {
if a > b {
println!("{} > {}", a, b);
} else {
println! ("{} <= {}", a, b);

fn complex_function<T, U>(t: &T, u: &U) -> 132
where

T: Display + Clone,
U: Clone + Debug,




fn some_function<T: Display + Clone + PartialEq, U:
Debug + Default>(t: &T, u: &U) {

7
fn some_function<T, U>(t: &T, u: &U)
where
T: Display + Clone + PartialEq,
U: Clone + Debug + Default,
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use std::fmt::Display;

struct Pair<T> {
x: T,
y: T,

Aimpl<T> Pair<T> {
fn new(x: T, y: T) —-> Self {
Self { x, y }

impl<T: Display + PartialOrd> Pair<T> {

fn cmp_display(&self) {
if self.x >= self.y {
println! ("7t& & 2t: x = {}", self.x);

} else {
println! ("7t& & Zt: y = {}", self.y);

fn main() {
let pair = Pair::new(5, 10);
pair.cmp_display(); v

struct NoDisplay(i32);
let pair2 = Pair::new(NoDisplay(1l), NoDisplay(2));




std::fmt: :Display;

fn notify(item: &impl Summary) {

println! ("Breaking news! {}'", item.summarize());

fn notify_verbose<T: Summary>(item: &T) {

println! ("Breaking news! {}'", item.summarize());

fn process(item: &impl Display) {

fn compare<T: Display>(a: &T, b: &T) {




trait Summary {
fn summarize(&self) -> String;

struct Article {
title: String,

content: String,

impl Summary for Article {
fn summarize(&self) -> String {
format! ("{}: {}...", self.title,
&self.content[..50.min(self.content.len())])
}

struct Tweet {
username: String,
text: String,

impl Summary for Tweet {
fn summarize(&self) -> String {
format! ("@{}: {}", self.username, self.text)

fn create_article() -> impl Summary {
Article {
title: String::from("Rust 2024"),

content: String::from("Rust continues to grow




fn main() {
let item = create_article();

println! ("{}", item.summarize());

fn random_summary (switch: bool) -> {impl Summary {
if switch {
Article {
} else {
Tweet {

fn random_summary (switch: bool) -> Box<dyn Summary> {
if switch {
Box::new(Article { ... })
} else {
Box::new(Tweet { ... })
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use std::fmt::Display;

impl<T: Display> ToString for T {
fn to_string(&self) -> String {
format! ("{}", self)

fn main() {

let s = 3.to_string();
let s2 = "hello".to_string();
let s3 3.14.to_string();




trait Describable {
fn describe(&self) -> String;

impl<T: std::fmt::Debug> Describable for T {
fn describe(&self) -> String {
format! ("Debug E&: {:?2}", self)

fn main() {
let vec = vec![1, 2, 3];
println! ("{}", vec.describe());

let option = Some(42);
println! ("{}", option.describe());

HiE 27| S E EIY D72 ALE:



fn print_array<T: std::fmt::Debug, const N: usize>(arr: [T; N])

{
println!("{:?2}", arr);

fn main() {

print_array([1, 2, 3]);
print_array([1, 2, 3, 4, 5]);




struct Buffer<const SIZE: usize> {
data: [u8; SIZE],

len: usize,

impl<const SIZE: usize> Buffer<SIZE> {
fn new() -> Self {
Buffer {
data: [0; SIZE],
o,

fn capacity(&self) -> usize {
SIZE

fn push(&mut self, byte: u8) -> bool {
if self.len < SIZE {
self.data[self.len] = byte;
self.len += 1;
true
} else {
false

fn main() {
let mut small: Buffer<16> = Buffer::new();

let mut large: Buffer<1024> = Buffer::new();

println! ("Small %: {}", small.capacity());




println! ("Large 8%: {}", large.capacity());
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fn print_article_summary(article: &NewsArticle) {
fn print_tweet_summary(tweet: &Tweet) { ... }

fn print_blog_summary(blog: &BlogPost) { ... }

E2{|0|EE AHE5HH:

7

fn print_summary(item: &impl Summary) {

println! ("{}", item.summarize());
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pub trait Summary {

fn summarize(&self) -> String;




pub trait Container {

type Item;

len(&self) -> usize;

is_empty(&self) -> bool;
get(&self, index: usize) -> Option<&Self
push(&mut self, item: Self::Item);

trait Bounded {
const MIN: Self;
const MAX: Self;

impl Bounded for i32 {
const MIN: 132 i32::MIN;
const MAX: 132 i32: :MAX;

impl TraitName for TypeName EaicRar=aiu(ws



pub struct NewsArticle {
pub headline: String,
pub location: String,
pub author: String,
pub content: String,

impl Summary for NewsArticle {
fn summarize(&self) -> String {

format! ("{}, by {} ({})", self.headline, self.author,
self.location)

}

pub struct Tweet {
pub username: String,
pub content: String,
pub reply: bool,
pub retweet: bool,

impl Summary for Tweet {

fn summarize(&self) -> String {

format! ("@{}: {}", self.username, self.content)

fn main() {
let article = NewsArticle {
headline: String::from("Rust 2.0 Released!"),
location: String::from("A2"),
author: String::from("Z7Hg"),

content: String::from("..."),

tweet = Tweet {

username: String::from("rustacean"),




content: String::from("Rust is amazing!"),

reply: false,
retweet: false,

}s

println! ("7|At: {3", article.summarize());

println! ("ESl: {}", tweet.summarize());

E2f0|E HME0] 7|2



pub trait Summary {

fn summarize_author (&self) -> String;

fn summarize(&self) -> String {

format! (" (Read more from {}...)",

self.summarize_author())

}

impl Summary for Tweet {
fn summarize_author (&self) -> String {
format! ("@{}", self.username)

impl Summary for NewsArticle {
fn summarize_author (&self) -> String {
self.author.clone()

fn summarize(&self) -> String {
format! ("{} - {}", self.headline, self.author)




pub trait Greet {
fn name (&self) -> &str;

fn greeting(&self) -> String {
String::from("Hello")

fn greet(&self) -> String {
format! ("{}, {}!", self.greeting(), self.name())

struct Person {

name: String,

impl Greet for Person {
fn name(&self) -> &str {
&self.name

struct FormalPerson {

name: String,

impl Greet for FormalPerson {
fn name(&self) -> &str {
&self.name

fn greeting(&self) -> String {

String::from("Good evening'")




pub fn notify(item: &impl Summary) {

println! ("Breaking news! {}", item.summarize());

fn main() {
notify(&article);
notify(&tweet) ;

pub fn notify<T: Summary>(item: &T) {

println! ("Breaking news! {}'", item.summarize());




pub fn notify_different(iteml: &impl Summary, item2: &impl
Summary) {

pub fn notify_same<T: Summary>(iteml: &T, item2: &T) {




std::fmt::{Display, Debug};

fn notify(item: &(impl Summary + Display))

println! ("{}", +item);
println! ("{}", item.summarize());

fn notify<T: Summary + Display>(item: &T) {
println! ("{}", 1item);

println! ("{}", item.summarize());

fn complex_function<T: Display + Clone, U:

¢ &T, u: &U) {

T
if

SESIEY whe re RSEERNEEHEINE

{

Clone + Debug>




fn some_function<T: Display + Clone + PartialEq, U:

Debug + Default>(t: &T, u: &U) -> 1132 {

7

fn some_function<T, U>(t: &T, u: &U) -> 132
where

T: Display + Clone + PartialEq,
U: Clone + Debug + Default,
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fn returns_summarizable() -> +impl Summary {
Tweet {
username: String::from("horse_ebooks"),
content: String::from("of course, as you probably
already know, people"),
reply: false,
retweet: false,

fn main() {
let item = returns_summarizable();

println! ("{}", item.summarize());

fn returns_summarizable(switch: bool) -> dimpl Summary {
if switch {
NewsArticle {
} else {
Tweet {




7

fn returns_summarizable(switch: bool) -> Box<dyn Summary> {

if switch {

Box: :new(NewsArticle { ... })
} else {

Box::new(Tweet { ... })




use std::fmt::Display;

struct Pair<T> {
x: T,
y: T,

impl<T> Pair<T> {
fn new(x: T, y: T) -> Self {
Self { x, y }

impl<T: Display + PartialOrd> Pair<T> {
fn cmp_display(&self) {
if self.x >= self.y {
println! ("7I& & Zt: = {}", self.x);
} else {
println! ("7+& 2 = {}", self.y);

fn main() {
let pair_i32 = Pair::new(5, 10);

pair_i32.cmp_display(); v

struct NoDisplay(i32);
let pair_no = Pair::new(NoDisplay(l), NoDisplay(2));
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impl<T: Display> ToString for T {
fn to_string(&self) -> String {

fo

fn main()

let s
let s2
let s3

let s4 =

rmat! ("{}", self)

{

= 3.to_string();
3.14.to_string();
true.to_string();
"hello".to_string();
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trait Printable {
fn print(&self);

impl<T: std::fmt::Debug> Printable for T {
fn print(&self) {
println! ("{:?2}", self);

fn main() {
vec![1, 2, 3].print();
Some (42) .print();
"hello".print();
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7
impl std::fmt::Display for Tweet {

fn fmt(&self, f: &mut std::fmt::Formatter) ->
std: :fmt::Result {

write! (f, "@{}: {}", self.username, self.content)

impl Summary for Vec<i32> {

fn summarize(&self) -> String {
format! ("#HE{: {} 24", self.len())




struct Wrapper(Vec<String>);

impl std::fmt::Display for Wrapper {
fn fmt(&self, f: &mut std::fmt::Formatter) ->
std::fmt: :Result {
write! (f, "[{}]", self.0.join(", "))

fn main() {

let w = Wrapper(vec! ["hello".to_string(),
"world".to_string()]);
println! ("{}", w);




fn static_dispatch(item: &impl Summary) {

println! ("{}", item.summarize());

fn dynamic_dispatch(item: &dyn Summary) {

println! ("{}", item.summarize());
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fn main() {
let article = NewsArticle { ... };
let tweet = Tweet { ... };

let items: Vec<Box<dyn Summary>> = vec![
Box::new(article),

Box: :new(tweet),

13

for item 1in items {

println! ("{}", item.summarize());
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>
trait Draw {
fn draw(&self);

trait Clone {
fn clone(&self) -> Self;

trait NotObjectSafe {
fn foo<T>(&self, item: T);
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use std::fmt::Display;

trait OutlinePrint: Display {

fn outline_print(&self) {
let output = self.to_string();
let len = output.len();

println! ("{}", "x".repeat(len + 4));
println! ("* {} *", output);
println! ("{}", "x".repeat(len + 4));

struct Point { x: 32, y: i32 }

impl Display for Point {
fn fmt(&self, f: &mut std::fmt::Formatter) ->
std: :fmt::Result {
write! (f, "({}, {})", self.x, self.y)

impl OutlinePrint for Point {}

fn main() {
let p = Point { x: 1, y: 3 };
p.outline_print();
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#[derive(Debug, Clone, PartialEq, Eq, Hash, Default)]
struct User {
id: u64,

name: String,
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intx get_value() {
int x = 42;

return &x;

int main() {

intx ptr = get_value();
printf("%d\n", *ptr);

Rust= O|& Lt

n

FMAULICE HE HAl= &




fn main() {
let r;
{
let x = 5;
r = &x;
}
println! ("{}", r);

error[E0597]: “x° does not live long enough

--> src/main.rs:5:13

let x = 5;
r = &x;
AA borrowed value does not live long enough
}
- 'x° dropped here while still borrowed
println! ("{}", r);
- borrow later used here

7




fn main()
let x 52

let r &x 3

println! ("{}", r);

fn main() {

println! ("{}",




fn longest(x: &str, y: &str) -> &str {
if x.len() > y.len() {

X

} else {
y

Ofl2] HIAIX]:

error[EQ106]: missing lifetime specifier

--> src/main.rs:1:33
I
I

| o o A expected named lifetime

1 fn longest(x: &str, y: &str) -> &str {

parameter

= help: this function's return type contains a borrowed
value, but the

signature does not say whether it is borrowed from
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fn longest<'a>(x: &'a str, y: &'a str) -> &'a str {
if x.len() > y.len() {
X
} else {

y

: otO| ZEFY O{LE|0[9 2 EZ2| &H| =S . AukHofA

£ 2HE ELIC.

&i32

&'a i32
&'a mut 1132
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fn main() {
let stringl = String::from("long string is long");

let string2 = String::from("xyz");
let result = longest(stringl.as_str(),
string2.as_str());

println! ("7} 71 EXE: {}", result);

fn main() {
let stringl = String::from("long string is long");
let result;
{
let string2 = String::from("xyz");

result = longest(stringl.as_str(), string2.as_str());

println! ("7t 21 2Xt&: {}", result);
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-
fn first<'a>(x: &'a str, y: &str) -> &'a str {

X

fn wrong<'a>(x: &'a str, y: &'a str) -> &'a str {

let result = String::from("really long string");

result.as_str()

7
fn correct(x: &str, y: &str) -> String {
let result = String::from("really long string");

result
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struct ImportantExcerpt<'a> {
part: &'a str,

fn main() {
let novel = String::from("Call me Ishmael. Some years

ago...");

let first_sentence = novel.split('.').next().expect("Z&S

A O-Igu).
T HAO L)

let excerpt = ImportantExcerpt {
part: first_sentence,

}s

println! ("{}", excerpt.part);

L{Ct.

fn main() {
let excerpt;

{
let novel = String::from("Call me Ishmael.");

excerpt = ImportantExcerpt {

part: &novel.split('.').next().unwrap(),

}s

println! ("{}", excerpt.part);




struct Context<'s, 'c> {

source: &'s str,

cache: &'c str,
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fn foo(x: &str, y: &str)
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fn first_word(s: &str) -> &str
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impl<'a> ImportantExcerpt<'a> {
fn announce_and_return_part(&self, announcement: &str) ->

&str {
println! ("Attention: {}", announcement);

self.part

7
fn first_word(s: &str) -> &str {

7
fn print_both(sl: &str, s2: &str) {

fn longest(x: &str, y: &str) -> &str {




struct ImportantExcerpt<'a> {
part: &'a str,

impl<'a> ImportantExcerpt<'a> {

fn level(&self) -> i32 {
3

fn announce_and_return_part(&self, announcement: &str) ->
&str {

println! ("Attention please: {}'", announcement);

self.part

fn return_announcement<'b> (&self, announcement: &'b str) ->
&'b str {

announcement




let s: &'static str = "I have a static Llifetime.";

= exj 2leiue (LI

let literal: &'static str = "hello";

static HELLO_WORLD: &str = "Hello, world!";

fn main() {
println! ("{}", HELLO_WORLD) ;




fn bad_function(s: &str) -> &'static str {

fn good_function(s: &str) -> String {

s.to_string()
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use std::fmt::Display;

fn longest_with_an_announcement<'a, T>(
x: &'a str,
y: &'a str,
: T,
) -> &'a str
where
T: Display,

println! ("Announcement! {}",
if x.len() > y.len() {

X
} else {

y

fn main() {
let stringl String::from("abcd") ;
let string2 = "xyz";

let result = longest_with_an_announcement(
stringl.as_str(),
string2,
"Today 1is someone's birthday!",

)3

println! ("7t& ZI 2XE: {}", result);




struct Ref<'a, T: 'a> {
r: &'a T,

fn print_static<T: 'static>(t: T) {
println! ("{:2}", t);

fn choose_first<'a: 'b, 'b>(first: &'a str, _: &'b str) -> &'b
str {
first




fn apply<F>(f: F, s: &str) -> String
where
F: for<'a> Fn(&'a str) -> &'a str,

f(s).to_string()

Rust 20188 E g ZA|7t o ADESHRSLICH
fn main() {
let mut data = vec![1, 2, 3];

let first = &data[0];
println! ("{}", first);

data.push(4); v

println!("{:?}", data);




fn main() {
let mut data = vec![1, 2, 3];

let first = &data[0];
println! ("{}", first);
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let mut result = Vec::new();
for i in 0..10 {
if i % 2 == 0 {
result.push(i * 1i);

let result: Vec<i32> = (0..10)
filter(|i] i % 2 == 0)

.map(|i] i * 1)
.collect();
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fn main() {

let add_one [x] x + 13

let add_two [x: i32] -> 432 { x + 2 };

let add = |a, b| a + b;

let say_hello = || println!("Hello!");

println! ("{}", add_one(5));
println! ("{}", add_two(5));
println! ("{}", add(2, 3));
say_hello();




fn add_one_fn(x: i32)

X + 1

let add_one_closure

let add_one_closure
let add_one_closure

fn main()
let x
let vy

let equal_to_x
let sum_with_y

println! ("4 ==
println! ("5 + vy

i32] -> 432 { x + 1 };

[|x: i32] { x + 1 };

|| x + 1;

|z| z ==

|al a

x? {}", equal_to_x(4));
{}", sum_with_y(5));
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fn main() {

let x = vec![1, 2, 3];

let print_x = [| println!("{:?}", x);
print_x();

print_x();

println! ("{:2}", x);

let mut count = 0;

let mut dincrement = || count += 1;
increment() ;

increment() ;

println! ("count: {}", count);

let name = String::from("Alice");

let consume = || {

let s = name;
println! ("Consumed: {}", s);
s

consume () ;
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fn main() {
let x = vec![1, 2, 3];

let equal_to_x = move |z: Vec<i32>| z == x;

println! ("{}", equal_to_x(vec![1, 2, 3]));

use std::thread;

fn main() {
let v = vec![1, 2, 3];

let handle = thread::spawn(move || {

println! ("Here's a vector: {:2}", v);

1)

handle.join() .unwrap();




fn apply<F>(f: F, x: i32) -> 132
where
F: Fn(i32) -> 132,

f(x)

fn apply_impl(f: dimpl Fn(i32) -> 1i32, x: 1i32) -> 1i32 {
f(x)

fn main() {
let double x| x *x 2;

let triple | x| x * 3;

println! ("{}", apply(double, 5));
println! ("{}", apply_impl(triple, 5));




fn make_adder(n: i32) -> 1dimpl Fn(i32) -> 1i32 {

move |x| x + n

fn main() {
let add_5 = make_adder(5);
let add_10 = make_adder(10);

println! ("{}", add_5(3));
println!("{}", add_10(3));
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fn main() {
let v = vec![1, 2, 3];

for val in &v {
println! ("{}", val);

let mut +iter = v.iter();
assert_eq! (iter.next(), Some(&1l));

assert_eq! (iter.next(), Some(&2));

assert_eq! (iter.next(), Some(&3));

assert_eq! (iter.next(), None);
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fn main() {
let v = vec![1, 2, 3];

val in v.iter() {
println!("{}", val);

mut v2 = vec![1, 2, 3];
val in v2.iter_mut() {
*val *x= 2;

}

println! ("{:2}", v2);

let v3 = vec![1, 2, 3];
for val in v3.into_iter() {
println! ("{}", val);




pub trait Iterator {
type Item;

fn next(&mut self) -> Option<Self::Item>;




struct Counter {
count: u32,

max: u32,

impl Counter {
fn new(max: u32) -> Counter {

Counter { count: 0, max }

impl Iterator for Counter {
type Item = u32;

fn next(&mut self) -> Option<Self
if self.count < self.max {
self.count += 1;
Some (self.count)
} else {
None

fn main() {

let counter = Counter::new(5);

for n in counter {
println! ("{}", n);
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fn main()
let v = vec![1, 2, 3, 4, 5];

let total: 1i32 = v.iter().sum();
println! ("&A: {}", total);

let count = v.iter().count();
println! ("7H: {}", count);

let max v.iter().max();
let min v.iter().min();

println! ("Z[c: {:23}, Z&: {:2}", max, min);

let doubled: Vec<i32> = v.iter().map(|x|] x * 2).collect();
println!("{:?}", doubled);

let first_even = v.iter().find(|&&x| x % 2 == 0);

println! ("A & {:?2}", first_even);

let has_even = v.iter().any(|&x| x % 2 == 0);

let all_positive = v.iter().all(|&x| x > 0);

println! ("®$ AS: {}, 25 L$: {}", has_even,
all_positive);

}
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fn main() {
let v = vec![1, 2, 3, 4, 5];

let doubled: Vec<i32> = v.iter().map(|x| x * 2).collect();
println!("map: {:?}", doubled);

let evens: Vec<&i32> = v.iter().filter(|x]| *x % 2 ==
0).collect();
println! ("filter: {:2}", evens);

let first_three: Vec<&i32> = v.iter().take(3).collect();
println! ("take: {:?}", first_three);

let after_two: Vec<&i32> = v.iter().skip(2).collect();
println! ("skip: {:?}", after_two);

(i, val) 1in v.iter().enumerate() {
println!("[{}] = {}", i, val);

let names = vec!["Alice", "Bob"];
let ages = vec![25, 30];
let combined: Vec<_> =

names.iter().zip(ages.iter()).collect();

println! ("zip: {:?}", combined);
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fn main() {
let numbers = vec![1, 2, 3, 4, 5, 6, 7, 8, 9, 10];

let result: i32 = numbers
Jdter ()
filter(|n| *n % 2 == 0)
.map(|n| n * n)
.take(3)

.sum();

println! ("Zat: {}", result);

fn main() {
let nested = vec![vec![1, 2], vec![3, 4], vec![5]];

let flat: Vec<&i32> = nested.iter()

.flat_map(|inner| dinner.iter())
.collect();

println!("{:?}", flat);
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fn main() {
let v = vec![1, 2, 3, 4, 5];

let sum = v.iter().fold(0, |acc, x| acc + x);

println! ("&H: {}", sum);

let max = v.iter().fold(i32::MIN, |acc, &x| {
if x > acc { x } else { acc }

})s
println! ("Z[CH: {}", max);

let words = vec!["Hello", "World", "!"];
let sentence = words.iter().fold(String::new(), |mut acc,
&word| {
if lacc.is_empty() {
acc.push(" ");
}
acc.push_str(word) ;
acc

s

println! ("{}", sentence);




“O|E{2{|O0|E{= for FEHF WHEL|C}.”

sum: 32 = values.iter().sum();

mut sum = 0;

val in &values {

sum += val;

Rust Zute{= O|E{2|0[E X|2IS 5t el2relstetct:



numbers.iter ()
filter(|n| *n % 2 == 0)

.map(|n| n * n)

.sum()

let mut sum = 0;
for n in &numbers {
ifn%2==0 {

sum += n * n;
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fn main() {
let b = Box::new(5);

println!("b = {}", b);
println!("b = {}", *xb);
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enum List {
Cons(i32, Box<List>),
Nil,

use List::{Cons, Nil};

fn main() {
let list = Cons(1,
Box: :new(Cons (2,
Box: :new(Cons (3,
Box::new(Nil))))));

print_Tlist(&Llist);

fn print_list(list: &List) {
match list {
Cons(val, next) => {
println! ("{}", val);
print_list(next);

=> println!("&"),
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use std::ops::Deref;
struct MyBox<T>(T);
impl<T> MyBox<T> {

fn new(x: T) -> MyBox<T> {
MyBox (x)

impl<T> Deref for MyBox<T> {
type Target = T;

fn deref(&self) -> &Self::Target {
&self.o

fn main()
let x = 5;
let y = MyBox::new(x);

assert_eq! (5, x);

assert_eq! (5, *y);
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fn hello(name: &str) {
println! ("Hello, {}!", name);

fn main() {
let m = MyBox::new(String::from("Rust"));

hello(&m) ;

By

—’ T: Deref<Target=U>
—> T: DerefMut<Target=U>
—> T: Deref<Target=U>
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struct CustomSmartPointer {

data: String,

impl Drop for CustomSmartPointer {
fn drop(&mut self) {
println! ("Dropping CustomSmartPointer
self.data);
}

fn main()

let c CustomSmartPointer { data: String
}s

let d CustomSmartPointer { data: String
stuff'") 1};

println! ("CustomSmartPointers created.");

DM A=O= dropELICH (AEHKE).

with data “{} !",

c:from("my stuff")

::from("other




fn main() {

let ¢ = CustomSmartPointer { data: String::from("some
data") };

println! ("CustomSmartPointer created.");

drop(c); v

println! ("CustomSmartPointer dropped before end of main.");




struct FileHandle {

name: String,

impl FileHandle {
fn new(name: &str) -> Self {
println! ("Opening file: {}", name);

FileHandle { name: name.to_string() }

impl Drop for FileHandle {
fn drop(&mut self) {

println! ("Closing file: {}", self.name);

fn main() {
let _file = FileHandle::new("data.txt");
println! ("Working with file...");
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use std::rc::Rc;

enum List {
Cons(i32, Rc<List>),
Nil,

use List::{Cons, Nil};

fn main() {
let a = Rc::new(Cons(5, Rc::new(Cons(10, Rc::new(Nil)))));
println!("a 44 = FIRE: {}", Rc::strong_count(&a));
let b = Cons(3, Rc::clone(&a));

println! ("b 44 & JFI2E: {}", Rc::strong_count(&a));

let ¢ = Cons(4, Rc::clone(&a));
println! ("c 44 & FIRE: {}", Rc::strong_count(&a));

println! ("c : {}", Rc::strong_count(&a));




Rc::clone(&a);

a.clone();
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use std::cell::RefCell;

fn main() {

let value = RefCell::new(5);

*value.borrow_mut() += 1;

println!("value: {}", value.borrow());

use std::cell::RefCell;

fn main() {
let value = RefCell::new(5);

let a value.borrow() ;

let b value.borrow() ;

println!("{}, {}", a, b);




trait Messenger {
fn send(&self, msg: &str);

struct MockMessenger {
sent_messages: RefCell<Vec<String>>,

impl MockMessenger {
fn new() -> MockMessenger {
MockMessenger {

sent_messages: RefCell::new(vec![]),

impl Messenger for MockMessenger {

fn send(&self, message: &str) {

self.sent_messages.borrow_mut().push(String::from(message));

}

Rc<RefCell<T>>



use std::cell::RefCell;
use std::rc::Rc;

#[derive(Debug)]

enum List {
Cons (Rc<RefCell<i32>>, Rc<List>),
Nil,

use List::{Cons, Nil};

fn main() {
let value = Rc::new(RefCell::new(5));

let a Rc::new(Cons(Rc::clone(&value), Rc::new(Nil)));
let b Cons(Rc::new(RefCell::new(3)), Rc::clone(&a));
let c Cons(Rc::new(RefCell::new(4)), Rc::clone(&a));

*value.borrow_mut() += 10;

println!("a = {:?2}", a);
println!("b = {:?2}", b);
println!("c = {:?2}", c);
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use std::cell::RefCell;
use std::rc::Rc;

#[derive(Debug)]

enum List {
Cons(i32, RefCell<Rc<List>>),
Nil,

fn main()

let a Rc::new(Cons(5, RefCell::new(Rc::new(Nil))));
let b Rc::new(Cons (10, RefCell::new(Rc::clone(&a))));

if let Cons(_, ref link) = *xa {

*Llink.borrow_mut() = Rc::clone(&b);

Weak<T> min e Iesqe] IS STl gy 1 Il o



use std::cell::RefCell;
use std::rc::{Rc, Weak};

#[derive(Debug)]

struct Node {
value: i32,
parent: RefCell<Weak<Node>>,
children: RefCell<Vec<Rc<Node>>>,

fn main() {
let leaf = Rc::new(Node {
value: 3,
parent: RefCell::new(Weak::new()),
children: RefCell::new(vec![]),

branch = Rc::new(Node {

value: 5,

parent: RefCell::new(Weak::new()),

children: RefCell::new(vec![Rc::clone(&leaf)]),

*leaf.parent.borrow_mut() = Rc::downgrade(&branch);

println! ("leaf parent = {:?}",

leaf.parent.borrow() .upgrade());
}
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use std::thread;

fn main() {
let v = vec![1, 2, 3];

7

let handle = thread::spawn(move || {
println! ("{:2}", v);
s

handle.join() .unwrap();




use std::thread;

use std::time::Duration;

fn main() {

let handle = thread::spawn(]|]| {
for i in 1..10 {
println! ("spawned thread: {}", 1i);
thread: :sleep(Duration::from_millis(1l));

for i in 1..5 {
println!("main thread: {}", 1);

thread: :sleep(Duration::from_millis(1l));

handle.join() .unwrap();

thread: : spawn = JoinHand le ElEEya{ay



use std::thread;

fn main() {
let handle = thread::spawn(]|| {

let sum: 1i32 = (1..=100).sum();

sum

1)

let result = handle.join() .unwrap();

println! ("AHE Z3t: {}", result);
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use std::thread;

fn main() {
let v = vec![1, 2, 3];

let handle = thread::spawn(move || {

println! ("Here's a vector: {:2}", v);

s

handle.join() .unwrap();

use std::thread;

fn main() {
let v = vec![1, 2, 3];
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use std::thread;

fn main() {
let builder = thread::Builder::new()
.name ("worker-1".1into())
.stack_size(32 *x 1024);

let handle = builder.spawn(]|| {

let name =

thread: :current() .name() .unwrap() .to_string();
println! ("Running in thread: {}", name);
}) cunwrap();

handle.join() .unwrap();
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use std::sync: :mpsc;
use std::thread;

fn main() {

let (tx, rx) = mpsc::channel();

thread: :spawn(move || {
let val = String::from("hi");

tx.send(val) .unwrap();

let received = rx.recv().unwrap();
println! ("Got: {}", received);
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use std::sync::mpsc;
use std::time::Duration;

fn main() {
let (tx, rx) = mpsc::channel();

match rx.try_recv() {
Ok(msg) => println! ("Got: {}", msg),
Err(mpsc::TryRecvError::Empty) => println! ("No message
yet"),
Err (mpsc::TryRecvError::Disconnected) => println!
("Channel closed"),
}

match rx.recv_timeout(Duration::from_secs(1)) {
Ok(msg) => println! ("Got: {}", msg),

Err(_) => println!("Timeout or disconnected"),




use std::sync: :mpsc;
use std::thread;

use std::time::Duration;

fn main() {
let (tx, rx) = mpsc::channel();

thread: :spawn(move || {
let vals = vec![
String::from("hi"),
String::from("from"),
String::from("the"),
String::from("thread"),

val in vals {

tx.send(val) .unwrap();

thread: :sleep(Duration: :from_millis(200));

for received in rx {

println! ("Got: {}", received);




use std::sync: :mpsc;
use std::thread;

use std::time::Duration;

fn main() {
let (tx, rx) = mpsc::channel();

let tx1 = tx.clone();

spawn(move || {

vals = vec!["hi", "from", "thread 1"];

val 1in vals {

txl.send(val) .unwrap();

thread: :sleep(Duration: :from_millis(200));

thread: :spawn(move || {

let vals = vec!["more", "messages", "from thread 2"];
for val in vals {

tx.send(val) .unwrap();

thread: :sleep(Duration: :from_millis(200));

1)

for received in rx {
println! ("Got: {}", received);
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use std::sync::mpsc;
use std::thread;

fn main() {
let (tx, rx) = mpsc::sync_channel(2);
thread: :spawn(move || {
for i in 0..5 {
println! ("Sending {}", 1i);
tx.send (i) .unwrap();
println! ("Sent {}", 1);

1)

for received in rx {

println! ("Received: {}'", received);

thread: :sleep(std::time::Duration::from_millis(500));

: 8t 0| ShLte| A2 =2 C|O|E{of 2.



use std::sync::Mutex;

fn main() {

let m = Mutex::new(5);

let mut num = m.lock() .unwrap();
*num = 6;

println!("m = {:2}", m);
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use std::sync::Mutex;

fn main() {
let m = Mutex::new(5);

if let Ok(mut guard) = m.try_lock()

*guard = 10;
} else {
println! ("2

use std::sync::Mutex;

fn main() {
let ml1 Mutex::new(1l);

let m2 Mutex::new(2);
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use std::sync::{Arc, Mutex};
use std::thread;

fn main() {

let counter = Arc::new(Mutex::new(0));
let mut handles = vec![];

for _ in 0..10 {

let counter = Arc::clone(&counter);

let handle = thread::spawn(move || {

let mut num = counter.lock().unwrap();
xnum += 1;

})s
handles.push(handle) ;

for handle in handles {

handle.join() .unwrap();

println! ("Result: {}", *counter.lock().unwrap());
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use std::sync::{Arc, RwLock};
use std::thread;

fn main() {
let lock = Arc::new(RwLock::new(5));
let mut handles = vec![];

for _ in 0..3 {
let lock = Arc::clone(&lock);
handles.push(thread: :spawn(move || {
let r = lock.read() .unwrap();
println! ("Read: {}", *r);
1)

let lock = Arc::clone(&lock);

handles.push(thread: :spawn(move || {

let mut w = lock.write().unwrap();
*w o += 1;
println! ("Written: {}", *w);

1)

handle in handles {

handle.join() .unwrap();
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use std::thread;

use std::rc::Rc;

fn ma'in() {
let r =

Rc::new(5);
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use std::sync::atomic::{AtomicUsize, Ordering};
use std::sync::Arc;

use std::thread;

fn main() {
let counter = Arc::new(AtomicUsize::new(0));
let mut handles = vec![];

for _ 1in 0..10 {

let counter = Arc::clone(&counter);

handles.push(thread: :spawn(move || {

counter.fetch_add(1, Ordering::SeqCst);
1))

for handle in handles {

handle.join() .unwrap();

println! ("Counter: {}", counter.load(Ordering::SeqCst));
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let components: Vec<Box<dyn Draw>> = vec![

Box::new(Button { ... }),
Box::new(SelectBox { ... }),
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match num {

Some(x) if x < 5 => println!("Less than five: {}", x),

Message::Hello { 1id: id @ 3..=7 } => println!("ID: {}",
id),
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pub struct ThreadPool {
workers: Vec<Worker>,

sender: mpsc: :Sender<Job>,
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