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Hello World

fn main() {
println!("Hello, World!");

Cargo i %
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
mES%W

Cargo.toml INEEFRE (fK#. THIE)
src/main.xrs % crate A0
sxrc/lib.xs % crate IR

tests/ SERMHER

TESAEN

PESAEN

let x = 5; // immutable by default
let mut y = 10; // mutable

y +=1;

const MAX: u32 = 100; // compile-time constant

&R (Shadowing)

let x = 5;

let x = x + 1; // shadows previous x

let x = "now a string"; // can change type
IREXE

i8..1i128, isize HHFSEHK
u8..ul28, usize FTHFSEH

£32, fe4 TR (BRI f64)

bool true/false

char Unicode IR2fE (4 F7)
S5%8

let tup: (i32, f64, char) = (42, 6.4, 'z');

let (a, b, c) = tup; // destructure

let arr: [i32; 3] = [1, 2, 3];
let first = arr[0];

R

TE X

fn add(a: i32, b: i32) -> i32 {
a+b // no semicolon = return expression

}
Z7)2]
let double = |x: i32| x * 2;
let sum: i32 = vec![1, 2, 3]
.iter()
.map(|x| x * 2)
.sum();
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HEIEE S Trait
fn(T) -> U BRERTEETSEEY
Fn(T) -> U fERNIAE

FnMut(T) -> U AIEERNFE
FnOnce(T) -> U EVSFrENMIAE

K o P

If | Else

let status = if score >= 90 { "A" }
else if score >= 80 { "B" }
else { "C" }; // if is an expression

&%
loop { break; } // infinite
while condition { } // while
for item in &vec { } // iterator
for i in 0..10 { } // range
for (i, v) in vec.iter().enumerate() { }
EIFRE

‘outer: for i in 0..5 {
for j in 0..5 {
if i + j > 6 { break 'outer; }
}
}

FRERS A

FRERAENY

1. Each value has exactly one owner.
2. When the owner goes out of scope, the value is dropped.
3. Values can be moved or cloned.

BE5RE
let s1 = String::from("hello");

let s2 = sl; // sl is moved, no longer valid
let s3 = s2.clone(); // deep copy, both valid

f&A

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 both

ek
fn longest<'a>(a: &'a str, b: &'a str) -> &'a str {

if a.len() > b.len() { a } else { b }
}

Sk 5K

E ]

struct User {
name: String,
age: u32,
active: bool,

let u = User { name: String::from("Alice"), age: 30, active: true };

impl 3R

impl User {
fn new(name: &str, age: u32) -> Self {

Self { name: name.to_string(), age, active: true }

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

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

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

E ITER

match RiAT

match shape {
Shape::Circle(r) => std::f64::consts::PI * r * r,
Shape::Rect { w, h } =>w * h,
Shape::Point => 0.0,

}

if let 5 while let

if let Some(val) = optional {
println!("{val}");

}
while let Some(top) = stack.pop() {
println! ("{top}");

}
EiEE
- BECR, EER
X @ 1..=5 B ILECHERELES x
(a, b, ..) fRMTE, RESERIS

Some(x) if x > 0 [EEFT
Foo § x, .. } RMZENE, REEEMFE

ERAIP

Result 55 Option

enum Result<T, E> { Ok(T), Err(E) }
enum Option<T> { Some(T), None }

iEHET

fn read file(path: &str) -> Result<String, io::Error> {

let mut s = String::new();
File::open(path)?.read_to_string(&mut s)?;

0k(s)
}
AhIREEIR

match result {
Ok(val) => println!("{val}"),
Err(e) => eprintln!("Error: {e}"),

let val
let val

result.unwrap or(0);
result.unwrap or _else(| | default());
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BREAE HE
.unwrap() EX{& 3, panic %12
.expect(msg) BBl H & panic tds thread:
-unwrap_ox(default) BB EEARIAME %Zi ianc.iie L‘e:h;“ead: :spawn( || {
.map (£) T Ok/Some FHRYE println! ("from spawned thread");
.and_then(f) HETVIRIE (flatmap) 1)
.is_ok() / .is_some() THRIEE handle.join().unwrap();
Trait Channel
:'i)‘(‘—iiiﬂ use std::sync::mpsc;
let (tx, rx) = mpsc::channel();
trait Summary { tx.send(42).unwrap();
fn summarize(&self) -> String; let val = rx.recv().unwrap();
fn preview(&self) -> String { // default impl
format! ("{}...", &self.summarize()[..20]) HERE
y o veer ¢ Arc<T>  EF3IMHE (HRRLHR)
impl Summary for User ) Mutex<T> BB, HRIAZBEZMS
, fn summarize(&self) -> String { self.name.clone() } RwLock<T> ZiEsaT4l
Send Trait: AITELRARIEH% S
Trait 9% Sync Trait: AJTEAZEIHESIA
fn notify(item: &impl Summary) { } =
fn notify<T: Summary + Display>(item: &T) { } f‘agﬁ
fn notify(item: &(impl Summary + Display)) { } %mﬁ
T en: println! () STENFHRT
R Trait \ format! () SEIEHESLL/EA String
Display EEAFHNFRSBEI vec![] MFEZBIE Vec
Debug B (£:23) todo! () SIRF, B178Y panic
Clone, Copy S5 CREN /#ZAEN) assert! (expr) expr /9 false B panic
PartialEq, Eq HEFLLR assert_eq!(a, b) a!=bAt panic
PartialOxd, Oxd |FFELLE .
Tterator BB next () 755k ERE
From, Into ﬁ’_ﬂfﬂﬁ #[derive(Debug, Clone, PartialEq)]
Default HIAEMERS struct Point { x: f64, y: f64 }
%A // Auto-implements Debug, Clone, PartialEq
= N
e Wi
let mut v: Vec<i32> = vec![1, 2, 31; ﬁggfgézfztz]
v.push(4); use super::*;
v.pop(); // returns Option<i32> #[test? o
let first = &v[0]; // panics if empty 5 .
let first = v.get(0); // returns Option<&i32> ;?t;§¥Yorks()  EserE gl (eia, 2), A8 &
#[should panic]
HashMap fn it_panics() { panic!("boom"); }
}

use std::collections: :HashMap;

let mut m = HashMap::new();
m.insert("key", 42);
m.entry("key").or_insert(0);

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

String
let s = String::from("hello");
let s = "hello".to string();

let combined = format!("{} {}", s, "world");
for ¢ in s.chars() { } // iterate characters

e %
let sum: i32 = vec![1, 2, 3].iter().sum();

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