Hello World
fn main() {

println!("Hello, World!");
}
Cargo HHoj
cargo new my project # create new project
cargo build # compile (debug)
cargo build --release # compile (optimized)
cargo run # build and run
cargo test # run tests
DEHE Ax
Cargo.toml I 2HME OfLIT|AE (OF Y, HELC]O|E)
sxc/main.rs) HO|L2| 20| E TIYH
sxc/lib.rs 2}0|2e{a] 0[E 2E
tests/ EorEﬂAE |:|EiIE-|E|

EEEREE
HiQle 8l 7pH Y
// immutable by default
= 10; // mutable
y +=1;
const MAX: u32 = 100; // compile-time constant
M
let x
let x +1; // shadows previous x
let x = "now a string"; // can change type
Az Efel
i8..i128, isize RZ Y=
u8..ul28, usize 23 SlE=H+
£32, 2saaH 11‘64 712
bool true” / “false
chax [LIZE AZ2t 2t (4HI0|E
g3t
let tup (132 _feéa, char) = (42, 6.4, 'z');
up; // destructure
let arr [132 31 =01, 2, 305
let first = arr[0
S ——
Idol
fn add(a: 132, b: i32) -> i32 {
" a+b // no semicolon = return expression
228
let double = |x: i321 BARENOT!
let sum: i32 = vec![1, 2, 3]
Jdter()
map(lx| X * 2)
.sum();
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£n(T) -> U 2 LOIE| Efel
Fn(T) -> U del= 22X
FnMut(T) -> U It EZ[= 32X
FnOnce(T) -> U ARAS 7= 22X

If | Else
let status = if score >= 90 { "A" }

else if score >= 80 { "B"

else { "C" }; // if is an expression
Hi2 D
iy
loop { break; }
while condition { }
for item in &vec { }

// infinite
// while
// iterator

for i in 0..10 { } // range
for (i, v) in vec.iter().enumerate() { }
Q=R ol
‘outer: for i in 0..5 {
for j in 0..5 {
n if i + j > 6 { break 'outer; }
}
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1.2t gholli= H23| otLto] ARt ALt
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3. 242 O|SOt7ALE S 4= UL
T
let sl = String::from("hello");
let s2 = s1; // sl is moved, no lnnger valid
let s3 = s2.clone(); // deep copy, both valid
ETE]]
=28
fn len(s: &String) -> usize { s.len() } // shared ref
fn push(s: &mut String) { s.push('!'); } // mutable ref
// Rule: many &T OR one &mut T, never botl
Ao
To

b: &'a str) —; &'a str {

fn longest<'a>(a: &'a str
ifa.len() > b.len() { a } else { b

}
=M

struct User {
name: String,
age: u32,
active: bool,
let u = User { name:
true };

Impl 28
impl User {
fn new(name: &str, age
Self { name:

String::from("Alice"), age: 30, active:

u32) -> Self {
name.to string(), age, active: true }

-> String

}
fn greeting(&self) {
i self. name)

format? ("Hi, {}",

}

EHY

enum Shape {
Circle(f64),
Rect { w: f64, h: f64 },
Point,

b
let s = Shape::Circle(5.0);

Match E*‘*'
match shape {
pe :Circle(r) => std f64 rconsts::PI * r * r
Shape :Rect { w, * h,
" Shape::Point => 0.0,
If Let 3! While Let
if let Some(val) = optional {
println!("{val}");
¥
while let Some(top) = stack.pop() {
println!("{top}");
e 2
f Spelcsic BE 21 ofy
X @1..= O EE 9IS o Bl
(a, b, ..) £2 % o), Lio{x| 24
Some(x) if x > @ OiX| 7t=
Foo { x, .. T2A, CHE EE 2A
25 X2
Result ¥ Option
enum Result<T, E> { Ok(T), Err(E) }
enum Option<T> Some(T), None }
2 ARt
fn read f11e(path &str) -> Result<$tr1ng, io::Error> {

s = String::
Fl}e) open(path)7 read to _string(&mut s)?;

}
o8 x|
match result {
k(val) => println!("{val}"),
Err(e) => eprintln!("Error: {e}"),
¥
let val = result.unwrap or(0);

let val = result.unwrap_or else(l | default())

UdtHME

.unwrap () USZIHAL mS
.expect (ms%) U2 7 7Lt HA|X| 2+ EHA| THL]
.unwrap_oxr(default)) /S 7tMQ7Lt 7|23t At

.map (£ Ok/Some 2t B

.and_then (£) AL Aol (flatmap)

.is_ok() / .is_some() =2[A =0l
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trait Summary
fn summarize(&self)
fn prev1ew(&self)
format! ("{}.

-> String
-> String ( / default 1mpL
", &self.summarize()[..20]

}
impl Summary for User {
fn summar1ze(&se1f)

Eg| HR2E

fn notify(item: &mpl Summary) { }

fn notify<T: Summary + Display>(item: &T) { }
fn notify(item: &(impl Summary + Display)) { }

2t E2jl

-> String { self.name.clone() }

Display A2} CHA EXFE HAS
Debug C|tH 1 %4@'2}(‘{:7[;‘)
Clone, Copy SH| (2 SAH/HE A
PartialEq, Eq S5 Hlu

PartialOxd, Oxd =AfH[W

Iterator HHES 21Tt “next()

From, Into Efol tHsh

Default 7|22 MM

ZE
Vec
let mut v: Vec<i32> = vec![1, 2, 3];

v.push(4);

v.pop(); returns 0ption<i32>
let first = v[@] // panics if emp

let first = (0), // returns 0pt10n<&132>
HashMap

Rust S

Z | The Rust Programming Language

use std: collectlons :HashMap
let mut m = HashMap: :new()
m.insert("

m.entry("key

5 )i
if let Some(val) = m.get("key") { }

::from("hello");
0".to string();

let combined = format!("{} {}", s,

for ¢ in s.chars() { }

O|E{2{|o|E|
let sum: i32 = vec![1, 2, 3].iter(). sum

let doubled: Vec< > = v. iter(). map(} X, * 2J collect()
let evens: Vec< > = v.iter().filter(|x| * 0).collect();

A E

use std::thread;
let handle = thread sspawn (|| {
printin! ("from spawned thread");

"world");
// iterate characters

handle.join().unwrap();

xHLd

=

use std::sync::mpsc;

let (tx, rx) = mpsc::channel();

tx.send(42) .unwrap();
rx.recv().unwrap();

let val =

S5 Ml

Axrc<T> XA & X IHRE SﬁEﬂE OFF Rc)
Mutex<T> &= HiA| LR 22 S 2o 23
RwLock<T> 02 SX}EE= SELES| MT| X}

Send Ezfol: A E 7t S obH

Sync Ezfol: A E X SR A
[EEEEY

Lutoj3 =

println! () el ot ==

format! () S oEl String dhst
vec![] 2|E[ 2 Vec MA

todo! () Eg|ojazD, TEtlol IiH
assert! (expr) exprO| false? M=l

0|
assert_eq!(a, b)) a!=bO|H I
o 24

#[derlve(Debug Clone, Part1alEq)]
struct Point { x: f64, y: f64
// Auto-implements Debug, Clone, PartialEq
HAE 24
#[cfg(test)]
mod tests {

use super::*;

#[test]
fn it works() { assert eq!(add(2, 2), 4); }
#[test]

#[should panic]
fn it_panics() { panic!("boom"); }
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