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o BFr. MEWEHESMKRY

o =3 (performance): EHEfTRFINIRIESS, RIBKET
RER, AEFEARES, JAXAANMEEZRSHRS.

o A% (reliability). AXBRFMABEIIEERBRAGL S
MRLREREM, EHFNEREMBENRR,

o 3¥f (productivity): BFSHIXIE. KFNRmFS (R=HE
AHERER ) lI—RMIAE, BIEEMNEEESRNWE
TE., XFEMREBNRIDENIEFLEEETFE. KD
BN L TESE,

o FABHE. HITIR. MANMA. MBRE. KARTX

1: Rust Logo

2: Ferris the Crab
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Rust B=&4XEHS

@ 2006 &, Rust ¥4 Graydon Hoare #9 ATIE EOXH M,

@ 2009 %, Graydon Hoare ik Mozilla ER,

@ 2010 &, Rust BX{EA Mozilla EAIBH M, EF, Rust FEMHILEREF ( B
OCaml 5/ ) #EAHBEHZF,

e 2011 %, Rust MIh5EM#HE, Rust 9B RFEXA LLVM (EARRZFEGIR

e 2012 £ 1 B 20 B, £—1THEMRASHMER Rust HiFRBEH,

e 2013 F 4 B 4 B, Mozilla E2<EHWRB5=E2&ASEF AN KEEsHKREI% Servo,
tb51%38 B Rust kLM,

@ 2015 F£5 B 16 H, Rust 1.0.0 %%,

e 2021 £ 2 B 8 B, AWS. %4, Google. W% Mozilla E#%Msr Rust €%,

iz Rust RE2IES
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Hello, Rust!

A Rust 85 “Hello, world!” 2. FIIR =

fn main() { ° REEX
println! ("Hello, world!"); @ main R

} o It (FAMA)

[ ELZfTIHERE ] o FRE

B®IE. o H{EEIET

$ rustc hello.rs

E17:

$ ./hello

Hello, world!



https://lab.cs.tsinghua.edu.cn/rust/play?version=stable&mode=debug&edition=2021&code=fn%20main()%20%7B%0A%20%20%20%20println!(%22Hello%2C%20world!%22)%3B%0A%7D

BEOKEK

B —MEEMNIE ER Rust —ELENIIEE, TEZEXK:

o EFMH~E—1 1-100 ZEHNWZEE n, LA KB,

o BFRAF, WMA—TMEBNE x,

o WR x =n, WHEHM, FTERRELSHRHEEF,

o &N, R#E x F1 n WR/NXFIEPIRTESR, HREULEF kKB,
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£ Cargo tIZ— 1 HHINE -

$ cargo new guessing_game
$ cd guessing_game

Cargo.toml' BIHZ .

[package]
name = "guessing_game"
version = "0.1.0"

edition = "2021"
# See more keys and their definitions at

[dependencies]

ITOML B—HMEEXHER, 2 Tom’ s Obvious, Minimal Language 45,




src/main.rs AR SEIEALD “Hello, world!” BF2—#8, HRIFHFiEIT:

$ cargo run
Compiling guessing game v0.1.0 (.../guessing game)
Finished dev [unoptimized + debuginfo] target(s) in 1.50s
Running “target/debug/guessing game"
Hello, world!

@ cargo run S U MUEMBTREFHFZFIME, ETHRREREF,
o WRAEHITHRE, TA cargo build H<,




SAIEFEM

IR
o T TFRFEFKT
o EEFRABA
o IR
o kit

use std::io;

fn main() {
println! ("Guess the number!");
println! ("Please input your guess.");
let mut guess = String::new();
io::stdin()
.read_line(&mut guess)
.expect("Failed to read line");
println! ("You guessed: {guessl}");




# Cargo.toml| i\ rand 8.

# ...
[dependencies]
rand = "0.8.3"
R

$ cargo build
Updating crates.io index
Downloaded rand v0.8.3

Compiling rand v0.8.3
Compiling guessing game v0.1.0 (.../guessing_game)
Finished dev [unoptimized + debuginfo] target(s) in 2.53s




use rand: :Rng;
use std::cmp::0rdering;

let secret_number = rand::thread_rng().gen_range(l..=100);

let guess: u32 = guess.trim() .parse().expect("Please type a number!");
println! ("You guessed: {guessl}");
match guess.cmp(&secret_number) {

Ordering: :Less => println! ("Too small!"),

Ordering: :Greater => println! ("Too big!"),

Ordering: :Equal => println!("You win!"),




loop {

println! ("Please input your guess.");

let mut guess = String::new();

io::stdin()
.read_line(&mut guess)
.expect("Failed to read line");

let guess: u32 = match guess.trim().parse() {
Ok (num) => num,
Err(_) => continue,

s
println! ("You guessed: {guess}");
s




loop {
/2
match guess.cmp(&secret_number) {
Ordering::Less => println! ("Too small!"),
Ordering: :Greater => println!("Too big!"),
Ordering: :Equal => {
println! ("You win!");
break;
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o M let #HTTELTE (variable binding) (CFEREME ).
let x = 17;
o RKE (types) HBE: HRFHEMREL T HEWMKE, L x A 132 K7,
o HBEBRT—ELREAMINEMKE (FERMNERTRAFBENER), ENTUERTE

EHRE.

let x: i16 = 17;
o NBERTEERATEH (immutable); WREILTETE, FEFEH mut B

let x = 5;

x += 1; // error: re-assignment of immutable variable x
let mut y = 5;

y += 1; // OK!

HERFHENNZ

Tl%z Rust 4F
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o MBETTLIHHEE (shadowing), thIBEHBEY .

let x = 17;

let y = 53;

// © ©s not mutable, but we're able to re-bind it
let x = "Shadowed!";

o BEBHMT x 2—EHEESHNIERE (scope) R,

o Etﬂqs ﬁg__ﬁ\gﬁﬁgEié§§§§Eo
o TNIIE—&XARXENKAFAR—IETES:

let mut cost = String::new();
std::io::stdin() .read_line(&mut cost).unwrap();
let cost: f64 = cost.trim().parse() .unwrap() ;

BERFIHENBZERARR
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const PI: f64 = 3.14159;
const MAGIC: i32 = 42;

o ®& (constants) 5FTLEEHNX |
o BENEL, ERFNIUHE,
o YMHIMAEMERE (BIEFELRERE )
o T URETEM,
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o LFARAHRERIAR (expressions): £iREI—ME (value) EHER
o fIsh. TEHEFTEFREN,
o #B{IJt (unit) %8, ®RZ, 51 O,
o k(I () RE—IIEKNE: O,
o () EERIAKIREIZTY,
OTMT%ﬁTFMﬁ?;%%ﬁEME X EIRE (),
o HIt, WR—ITREFEUNSEE, BIRE O,
fn foo() -> i32 { 5 }
fn bar() > () )

{07}
fn baz() -> O { 5; }
fn qux() {5; %

H
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o HTEAXLAFRAHESRAR, BB ITUAEIEE.

let mut x = -5;
let y = if x > 0 {
"greater"

} else {
"less"

};
let z = loop {
x += 10;
if x > 5 {
break x;




o 'R
=AM

T
BE

HAREE
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bool: WM& true/false,
char. B#35(S, #la0 'R'. 'it', 2 Unicode ¥,

C DABBIOERE, BERRANKNITSEM.

i8. i16. 132, i64. 1128, isize

u8. ul6. u32, ub4. ul28, usize

£32. 64

Hh isize 0 usize BIEHA/NNEE, FENIHK/NEVEELMEE X,
F@1E (literals) B4 10i8. 10ul6. 10.0£32, 10usize %,
FHEWRIEELE, NBIAREHN 132, FaiA £64,

(arrays). 15 (slices). str Ff & (strings). T4 (tuples)
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o KA A [T; NI, il [i32; 10],
o N 24FHEL (compile-time constant), thEl2IRHANKEZETMN,
o EfTH (runtime) HIABATELKELBHA,

o A [1 kiFEEAETE, HATHRM 0 Fib,

let arrl
let arr2

(1, 2, 31; // (array of 3 elements)
[2; 32]; // (array of 32 "2°s)
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A KRR S &[T, Bl &[i32],

A RFS BREAD O —BAFRGNE.,
PIEFAEE R, BEMIIOTEEM (borrow).
PMATNETEY, hIERTEN,
WERE— MR ETER? XE T —#HHHE,

let arr = [0, 1, 2, 3, 4, 5];

let total_slice = &arr; // Slice all of “arr’

let total_slice = &arr[..]; // Same, but more explicit
let partial_slice = &arr[2..5]; // [2, 3, 4]

%z Rust 4



let
let
let
let
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Rust =& . String 0 &str,

String 27 E B EE. TRUSKAFHFT,
gstr 2 String M)A £H2,

oo "foo" MNFHBEFEEEL &str KEH,

s: &str = "galaxy";

s2: String = "galaxy".to_string();
s3: String = String::from("galaxy");
s4: &str = &s3;

2str RAANMHEE, RENTMELR), BT ERIFEE,
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o THRETEANNH. AFH. FMHNIIFREE,

o IURUBI MHRKIFEITHENAE, H40 foo.0,
o TJRUE let 4BERMM,

let foo: (i32, char, f64) (72, 'H', 5.1);

let (x, y, z) = (72, 'H', 5.1);
72, b= 'H, ¢ =5.1

let (a, b, ¢c) = foo; // a
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Vec<T>

o tTREEIRMHEE, THEFER,
o Vec BENECAM LN, TIEKNEA,
o Xl C++ Y std: :vector. Java ) java.util.ArrayList,
o <T> FxizB, FRANKRALIREIEE,
o flfm, TTERE 132 XK Vec B Vec<ild2>,
o M Vec: :new() = vec! ZEFiE Vec,
o Vec::new() E&FEEHFIF, new BEXTE Vec EMIKPEIREL,
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// Ezplicit typing
let vO: Vec<i32> = Vec::new();

// vl and v2 are equal
let mut vl = Vec::new();
v1.push(1);

vl.push(2);

v1l.push(3);

let v2 = vec![1, 2, 3];
// v3 and v4 are equal

let v3 = vec![0; 4];
let v4 = vec![0, 0, 0, 0];

TEERFITEANR

ust HIEES
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let v2 = vec![1, 2, 3];
let x = v2[2]; // 3

o METURHUAE—MER [1 KIARITE,
o 7 Rust PFEEM 132/164 LRAMEEA TERIFEITE,
o WIUEM usize XFHNE, FH usize FILAIEHE—FKEN,
o HihKAERHEIA usize:
let i: i8 = 2;
let y = v2[i as usize];

o tREETHEMEBARARSAEMNI L, BATUSN Rust B3,

Tl%z Rust 4F

HERFHENNZ


https://doc.rust-lang.org/stable/std/vec/
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o fi as HHTEEIFM (cast):

let x: i32 = 100;
let y: u32

o —fRKiR, REEA T UREHMHEE Y B iTHREE,

o flgn, [u8; 4] FHEH#EA char HKE,
o HAREMYLEI T DU EE, Tﬂﬁ%éﬁi&%fﬁ‘jﬁ?ﬁ555@43%{%?6@4{%0

X as u32;
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o EXEFMEE & Rons|AXE. &i32,
o M & KEGSIA (F1 CH++ L)
o M *x kMsIA (F0 C++ £fL)
e 7 Rust &, 5IBRIEEEEN,
o BAMEBIRFENINE,
o Fit, Rust h35|AFM—MREXVIEHEFT N,
o SIMMAGEBLLRESR, EARFMTL,

let x = 12;
let ref_x = &x;
println! ("{}", *ref_x); // 12
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FMiEE

if x > 0 {
10
} else if x == 0 {
0
} else {
println! ("Not greater than zero!");
-10

o 5 C++ FE, ZFHHATHTERNMESHEIEXK,
o BNFZFMBARSM—ITREATKKEN, AtEMITELAREREBNRIER,
o LA, MRIEALBHFMEARMEAENE, TULEER O,
if x <= 0 {
println! ("Too small!");
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BB A

o Rust H=Fp{E3.
e while
e loop
o for

@ break # continue ATFHXE/I P HEHIT,
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while &I EA]

o while WAAE C++ 48R (0 if —#F, FHIMAIFER/NESIEER ).

let mut x = 0;
while x < 100 {
x += 1;
println! ("x: {}", x);

BERFIHENBZERARR
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loop fEHEH]

@ loop 8% F while true, H&EZ C++ $8 for (5;)o
@ loop &I $H break iBA T DURE—ME, (EABMNMERIKELR ( RIRIPEIOR
BEXADIEE )o
let mut x = 0O;
let y = loop {
x += 1;
if x * x >= 100 {
break x;

}

BERFIHENBZERARR

ust HI21ES
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for EIFEST]

o for f C++ PHSEEIEIR for (auto x : v) 4B, FMLRES (iterators) FKix .
o n..m BIE—"M n & m FHAFFREEREE,
o n..=m E "M n ¥ m AX[EHERES,
o REFBLEM T NS MEREREA, LA, 1, ZHAE Vec 5%,

// Loops from O to 9.
for x in 0..10 {
println! ("{}", x);
}
let xs = [0, 1, 2, 3, 4];
// Loop through elements in a slice of “zs’.
for x in &xs {
println! ("{}", x);

HERFHENNZ
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It ACi5a)

let x = 3;

match x {
1 => println!("one fish"), // <- comma required
2 =>{

println! ("two fish");
println! ("two fish");
}, // <- comma optional when using braces
=> println! ("no fish for you"), // "otherwise" case

o ILEEGH—1&RIARN (x) FI—4H value => expression 85 XIBEAM,
o BNMEBAHWMA—MRIAXKKIE,

o 5 if KM, AN XMUAREFLRENE,
o TH%k () BFHIRmAERE R,
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ILECIEE) (

let x = 3;
let y = -
match (x, y) {
(1, 1) => println! ("one"),
(2, j) => println!("two, {}", j),
(_, 3) => println!("three"),
(i, j) if i > 5 && j < 0 => println! ("On guard!"),
(_, ) => println! (":<"),

o MEMNFRARTURERRIEAR, BIFTAHMREFA,
o #MpiE= (patterns),
o REITNUHELE, _ FARZBIRTENRD.

o NTBEREF, YNEHFRNLEER,

o TIA if RRHILEH &KMo

B RSB
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RAHE

o RATMEREER, EOEHET,
o &= (patterns) Wl ARFHHAEELE
let (a, b) = ("foo", 12);
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fn foo(x: T, y: U, z: V) > T {
/S
+

e foo 2— & (function), B=15H.
o T XEMSH x
o UXAEMSH y
o VRAEMNSE z

o REMEMREE T,
o Rust 8 A E X HEMSEANREHEHNZEE,
o SLFR ERIFEE T UM RBNSEAEREENEKEE, B2 Rust WRIHEIAANBRIEE
— B LT

Pl
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o RHNERFE—PREXNZENREE,
o T return KIZRTIRE,
fn square(n: i32) -> i32 {
n *n
}
fn squareish(n: i32) -> i32 {
if n < 5 { return n; }

n *n

}

fn square_bad(n: i32) -> i32 {
n * n;

}

o Rl —MELABEIRHE, AHA?
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o RERKGHL, EREFU ! R,
o TJUERZHAMNER,
o RHRERIHEN~ENRM,
o RIFMNAXERIFIREEM,
o AFPTMBECKENX R,
o REEAITARMARRIIN,
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print! A0 println!

o ATHHXFER,
o £/ {1} kFmemA, {:7) #RilEL,
o FLXA, FlinHATImE, RREMIFE LKA IRITH,
o {} Bz, RFENNSE, FRAETULEEELEE {F £

let x = "foo";

print! ("{}, {}, {}", x, 3, true);

// => foo, 3, true

println! ("{:7}, {:7}", x, [1, 2, 3]1);
// => "foo", [1, 2, 3]

let y =1

println! ("{0}, {y}, {0}", x);

// => foo, 1, foo
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format!

o {5 print!/println! MHEMAZERKELE String FHFE,

let fmted = format! ("{}, {:x}, {:7}", 12, 155, Some("Hello"));
// fmted == "12, 9b, Some("Hello")"
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o At BRIERGELR, HRESHES.
o E—MAEERNANX, AMmHTMLIE,
o MREFHFNWAEHFN, BWAEMEA panic!,

if x < 0 Ao
panic! ("Kaboom!") ;
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assert! #0 assert_eq!

o IR LM condition A 7, assert! (condition) £S5 ZEE,
o R left != right, assert_eq!(left, right) £S5 AH,
o EEFHA, AHNRXFEIRIEEEM,

#[test]

fn test_something() {
let actual = 1 + 2;
assert! (actual == 3);
assert_eq! (3, actual);
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unreachable!

o ATRFATAF RGN,
o WMRETEHMRFEEI

JILo

o TARBERERZINAEM,

if false {
unreachable! () ;
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unimplemented!

@ panic!("not yet implemented") HEE
o ATIREERELINIIRE (PlutEl EEH 289 T ),

fn sum(x: Vec<i32>) -> i32 {
// TODO
unimplemented! () ;
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o SE® (comments) SABER /* ... x/ FITER // ..
o =4/ FANITIRRXEFHFHIH (docstring comments),

/// Triple-slash comments are docstring comments.
ez
/// “rustdoc’ uses docstring comments to generate
/// documentation, and supports **Markdown** formatting.
fn foo() {
// Double-slash comments are mormal.

/* Block comments
* also exist /* and can be nested! */
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FBG XA

o ZF
o B ( CamelCase ). A%
o IR (snake_case) TEL. RIEZ
° FEEE=H
o Rust 89%5i#tH 4 M= FF,
o FBHIEMZ
o BIERAEZEE—IER, fllnx + 1,
o NEFEEE—IT2HE, flw £f(x, 1),
o IRZIE
o 5
o EFEXHIR
o REFARXEIR
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