Tham Khao Nhanh Rust

Ownership, kiéu dif liéu, trait va pattern matching thiét yéu

Cd Ban

Ludng Piéu Khién

Hello World

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

Lénh Cargo

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

Cau Triic Dy An

Cargo.toml Manifest du 4n (dependency, metadata)
src/main.xrs Diém vao binary crate

src/lib.xs Goc library crate

tests/ Thu muc integration test

Bi€n & Tinh Bién Poi

Binding & Tinh Bién Ddi

let x = 5; // immutable by default

let mut y = 10; // mutable

y +=1;

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

let x = 5;

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

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

Kiéu Vd Huéng
i8..i128, isize SGnguyéncédau
u8..ul128, usize SGnguyén khongdau

£32, fe4 S6 thyc dau phay ddng (f64 mac dinh)
bool true/false
char Gia tri scalar Unicode (4 bytes)

Kiéu Ghép

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];

Ham

DPinh Nghia

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

Closure

let double = |x: i32| x * 2;
let sum: i32 = vec![1, 2, 3]
.iter()
.map(|x]| x * 2)
.sum();

Con Tré Ham & Trait

n(T) -> U Kiéu con tré ham

Fn(T) -> U Closure mugn tham chiéu

FnMut(T) -> U  Closure mugn tham chiéu cé thé thay d6i
FnOnce(T) -> U Closure ldy quyén s& hitu
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If | Else

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

vong Lap
loop { break; } // infinite
while condition { } // while
for item in &vec { } // iterator
for i in 0..10 { } // range

for (i, v) in vec.iter().enumerate() { }
Nhéan Vong Lap
‘outer: for i in 0..5 {
for j in 0..5 {
if i + j > 6 { break 'outer; }
}
}

Ownership & Borrowing

Quy Tac Ownership
1. M&i gid tri c6 ding mét owner.
2. Khi owner ra khdi scope, gia tri bi drop.
3. Gi4 tri c6 thé dudc move hoic clone.
Move & Clone
let sl String::from("hello");

let s2 = sl; // sl is moved, no longer valid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

Borrowing
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

Lifetime

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

Struct & Enum

Struct

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

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

Khai Impl

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)

}

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

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

Pattern Matching

Biéu Thifc Match

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

}

If Let & While Let

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

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

Cu Phap Pattern
_ Ky ty dai dién, khdp bat ky
x @ 1..=5 Gan dai khdp cho x
(a, b, ..) Destructure tuple, bd qua phan con lai
Some(x) if x > O Guard diéu kién
Foo § x, .. } Struct, bd qua cac trudng khac
XU Ly LSi
Result & Option
enum Result<T, E> { Ok(T), Err(E) }
enum Option<T> { Some(T), None }
Toan Tir ?

fn read file(path: &str) -> Result<String, io::Error> {
let mut s = String::new();
File::open(path)?.read_to_string(&mut s)?;
Ok(s)

}

XU Ly LOi
match result {

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

}
let val = result.unwrap or(0);
let val = result.unwrap_or_else(|_ | default());

Phudng Thifc Phd Bién

.unwrap () Lay gia tri hodc panic
.expect(msg) L&y gia tri hodc panic v8i thong béo
.unwrap_or(default) Lay gia tri hodc dung mac dinh
.map (£) Bién déi gia tri Ok/Some
.and_then(£) N&i chui thao tac (flatmap)

.is_ok() / .is_some() Kiém traboolean
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Trait

Pinh Nghia & Trién Khai

trait Summary {
fn summarize(&self) -> String;
fn preview(&self) -> String { // default impl
format! ("{}...", &self.summarize()[..20])
}

impl Summary for User {
fn summarize(&self) -> String { self.name.clone() }
}

Rang Budc Trait
fn notify(item: &impl Summary) { }

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

Trait Phd Bién
Display Pinh dang chudi cho ngudi dung
Debug Dinh dang debug (£:23)
Clone, Copy Sao chép (sdu / theo bit)

PartialEq, Eq So sénh bang nhau
PartialOxd, Ord Sosanhthdty

Iterator next () déduyét

From, Into Chuyén d6i kiéu

Default Ham khdi tao gia tri mac dinh
Collection
Vec

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

v.push(4);

v.pop(); // returns Option<i32>

let first = &v[0]; // panics if empty

let first = v.get(0); // returns Option<&i32>
HashMap

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

Iterator

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();

Pong Thoi

Thread

use std::thread;

let handle = thread::spawn(|| {
println!("from spawned thread");

1)

handle.join().unwrap();

refmint.com

Channel

use std::sync::mpsc;

let (tx, rx) = mpsc::channel();
tx.send(42) .unwrap();

let val = rx.recv().unwrap();

Trang Thai Dung Chung

Axc<T> Dém tham chiéu nguyén tlf (Rc an toan vdi thread)
Mutex<T>  Loaitrll lan nhau, khéa dé truy cap gié tri
RwLock<T> Nhiéu reader hodc mot writer

Send Trait: an toan khi chuyén gitfa cac thread
Sync Trait: an toan khi chia sé tham chiéu gilfa thread
Macro & Attribute
Macro Phd Bién
println! () In kém xuéng dong
format! () Tra vé String da dinh dang
vec![] Tao Vec tt literal
todo! () Placeholder, panic lic chay
assert! (expr) Panic néu expr la false
assert_eq!(a, b) Panicnéual=b
Attribute Derive

#[derive(Debug, Clone, PartialEq)]
struct Point { x: f64, y: f64 }
// Auto-implements Debug, Clone, PartialEq

Attribute Kiém Thif

#[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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