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o Bir: MEFWEABMHKHG

o B3 (performance). ZHEITIALIRUSEEE, RIZHIETT
RER, NFEERAMES, TAXFRNMEERSHRS.
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MRLRR SN, ERFERSTELN R,

o #FH (productivity): BEEHXHE. RFHNHFS (REH
AHERES ) I—RNIAEK, BEEANEEERNE
TA, XF/EHRESHRDENHILFLEEEE. KRG
BRI ITRE,

o FABHFR. HITIR. NINA. MERS. HARFX
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Rust B=&kEH%E

@ 2006 %, Rust 1£74 Graydon Hoare 89 AT E &R H M,

@ 2009 &, Graydon Hoare A4 Mozilla BR,

e 2010 &, Rust BX{EA Mozilla EFIB M, EF, Rust FLEMVILEHE ( B
OCaml Ert ) B#ZABERIZF,

e 2011 £, Rust MR, Rust WBE%HFEXA LLVM tEAERZFEIR

e 2012 F 1 B 20 H, £—1"ERASHTEMR Rust HiFE LM,

e 2013 £ 4 B 4 H, Mozilla B22EHKFE=E&AGEFRLNEEHIRSIZE Servo,
t31%¥% H Rust KLH,

@ 2015 £ 5 B 16 B, Rust 1.0.0 %%,

e 2021 £ 2 B 8 H, AWS. 4. Google. ## % Mozilla E7Aisr Rust 4%,
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Hello, Rust!

A Rust 85 “Hello, world!” 2. IR

fn main() { 0 BEEN
println! ("Hello, world!"); @ main FRE

¥ o Wi (HEA)

[ ELETTIRED ] o T

Pk o BIEFES5ETT

$ rustc hello.rs

BT

$ ./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

BRI

BE—MEEMNTEE R Rust 9—EFE T4, MEEXK.

o BFEMA~E—1 1-100 ZEMNMEZEL n, LLAFKB,

o RAF, MA—TEBEHNE x,

o WR x =n, WEBHAHY, FTORREEFREER,

o BN, R x 1 n HX/NXRBERTER, REILAFEKE,




tZFH U E

£ Cargo tIE— M HFHINE .

$ cargo new guessing_game
$ cd guessing_game

Cargo.toml! HIHZ.

[packagel
name = "guessing_game"
version = "0.1.0"

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

[dependencies]

ITOML 2—#E B4, 2 Tom’ s Obvious, Minimal Language #%5,




src/main.rs AR SETAABD “Hello, world!” 2F2—18, RIFFIET:

$ 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!

e cargo run <X IMNBMBTHFIETME, ETREERERF,
o WMRAEHITHE, TMA cargo build <,




(SE |

. 10 & .
use std::io; %HMVM.‘
o YXFHHAR
= — N A
fn main() { o EEMRAERA

o FEIRANIE
o B IkiH

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| $i0A rand 8.

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

$ 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!"),




HITZRIEN

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 ¥/ let #HITEELT (variable binding) FETEMRE ).
let x = 17;
o RRAKE (types) 487 HRIFH/RIE LT STEMTAEE, ik x H 132 £,
o RBIEFBA—TRAEMIBMAE ( ERMNERTR AP BENKE ), KNTURRTE

EHE.

let x: i16 = 17;

o BINERTLEEFRTEH (immutable); WREBILTETE, BEHEM mut 1.
let x = 5;
x += 1; // error: re-assignment of immutable variable z

let mut y = 5;
y += 1; // OK!

BERFTENBZERAR
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o 4TI UHEE (shadowing), hIYpEEHES .

let x = 17;
let y = 53;
// ¢ ©s not mutable, but we're able to re-bind it
let x = "Shadowed!";
o BEGHHAT x S—EFTITLNMEMAE (scope) &R,

(] JHZET.I-a %_/Fglg/% E,éé%gio
o TNIIE—&XARLENFAFAR—IEES

let mut

std::io:

cost = String::new();
:stdin() .read_line(&mut cost).unwrap();

let cost: f64 = cost.trim().parse() .unwrapQ;
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const PI: f64 = 3.14159;
const MAGIC: i32 = 42;

o ¥& (constants) SATLEEHX 5
o BENEL, ERFNUMUHE,
o THIAEMIERE ( BIEEB/IERE )
o TLURATEM,
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o LFFRERAHMERIAN (expressions): £IRE—ME (value) fEALER,
o Bsh. TEB/ENRBRIARN,
o BT (unit) XE, RR=, 5 O,
o X8 () RE—1TuBHE: O,
o ) REINMIREIEE,
o TRARENGNAS ; REFENE, RHERE O,
o A, WR—ZHUNSERE, BRE O,
fn foo() -> i32 { 5 %}
fn bar() -> O )

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

H
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o HTEAXLMARELEREAN, BB ITUHFTEHEE.

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

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

B3O
BFRItI%Z Rust &
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@ 7i/R bool: F/ME true/false,

o FfF char. M#3IS, #la 'R'. ' it', & Unicode 8,
o A DABKIEZSY, EARNKNIFSEM,
e i8, i16. 132, i64. i128. isize
o u8. ul6, u3d2. ub4. ul28. usize
o f32 f64
o Hob isize # usize ZIEFHAR/NNEEL, FEEMNOR/NSHIEEEWERX,
o Fm1{E (literals) 54 1018, 10ul6. 10.0£32. 10usize %,
o FHHEIRTIEERE, MBIABHY 132, FRHA £64,
o #4A (arrays). Y1k (slices). str F# & (strings). T4 (tuples)
o ¥




HEARIEX
00000008000000000000000000000000000

o BAXRBMEA N [T; NI, o [132; 10].
o N 24FIEL (compile-time constant), thEl 2IRHENKEZEEMN,
o ZfTHf (runtime) WABATESREREHER,

o A [1 kipimEATE, THTIRM 0 Fis,

let arrl
let arr2

(1, 2, 31; // (array of 3 elements)
[2; 32]; // (array of 32 "2°s)




00000000@000000000000000O000O00000000

A KBRS &[T, Flw &[i32].
MART ARAH—BAFRRONE,

YA FEEEAE, BEANNTEER (borrow),
MATNETEY, hIUEFTEH,
WEE— MR ETER? X2 TN,

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]

XM

11142 Rust 4
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Rust EFf >/ & . String f0 &str,
String @7 ERBECTE. TRIEKANTFRFS,
&str 2 String MIFI R R,

oo "foo" MFHBFHELR &str KEH,

let s: &str = "galaxy";

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

’str BEBRNNEE, FENTDEARD, HETEBRIEFE,
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o THREBEANN. AFH. FHUNIIREKE,

o ITMBIE TRKIFEITAN P E, B0 foo.0,
o TUFMA let 4ERMIA,

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 tTREERMHESE, THEMSR,
o Vec 2/ ECrEH LY, TJHEKAEA,
o XfU C++4 ) std::vector. Java $#y java.util.ArrayList,
o <T> Kz f, FEANKRANSLERINEE,
o flfn, TTERE 132 XA Vec Biff Vec<i32>,
o M Vec: :new() = vec! ZEFEiE Vec,
o Vec::new() RBFZEIMNBIF, new RENXTE Vec EMAEFHIEEL,
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000000000000 @0000000000000000000000

// 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, O, O, 0];

XM BERFTENBZERAR
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let v2 = vec![1, 2, 3];
let x = v2[2]; // 3

o METWRRHAE—HER [1 KFRITE,
o 7 Rust PTEEM 132/164 LXAMEENTIRFEITE,
o WIUEM usize XFHNE, FA usize FIFFFEHE—FKEN,
o HhzkMERREMA usize:
let i: i8 = 2;
let y = v2[i as usize];

o tREETHMEBRREZAMNAE, BAETMUSN Rust BEHXH,

XM BERFTENBZERAR

BFRITI%Z Rust HE


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

let x: i32 = 100;
let y: u32

o —fRKiE, REEAETIUREFIRNREZ BHTHIURME,

o fFlzn, [u8; 4] FHEHHA char KB,
o HAREMIEITUBIXHENERE, RNEREFBALEZFHERLEM,

X as u32;




000000000000 000eO0000000000000000000

o EXHFMEE & Fons|AEE. &i32,
o A & KEGSIA (F1 C++ £l )
o M *x kMsIA (F0 CH++ £l )
e 7 Rust &, 5IARIEEREZEN,
o BAMEBIRENKNE,
o A, Rust $5|AM—MRBEXNVIEHER 1,
o SIMMAGEMLLRESR, EORFAITIE,

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




000000000000 @000000000000000000

F B4

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

o 5 C++ TR, FUIMATFERNESHEER,
o BNEZFMHBARISM—IREXKKEN, BbBN 2 ZELARERLEHNFRAR,
o LA, MRMEALBNUFMTEAREAINE, TUSHKEZ O,
if x <= 0 {
println! ("Too small!");
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EHEE

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

@ break #1 continue AT X ZTEI P EIRETo
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while IR 1E4)

o while 9% E C++ #E (1 if —#, FUHMHOREEH/NESIERE ).

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

XM BERFTENBZERAR

BFRITI%Z Rust %F
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loop &I i1E4]

@ loop #YHF while true, HEZE C++ F8 for (5;)o
@ loop BT H break BHTDIREI—ME, {EABRNMBEAROKELER ( ZINFEREIRE
BiXNIIEE )o
let mut x = 0O;
let y = loop {

x += 1;

if x * x >= 100 {
break x;

}

XM BIERE

FIENBZEEARR
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for fEIMET

o for f C++ DHEEIEIR for (auto x : v) 4B, FMLRES (iterators) FKix .
o n..m BJE—1M n 3 m FHAFFXEHEKRES,
o n..=m E —"Mn T n AXEERES,
o REFFBEWTINLMIARBRER, L. WA, TAEME Vec £%,

// 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);

BERFTENBZERAR
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ILACiE4)

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&kiAI (x) F1—4 value => expression KA FIBEHM,
o EAMMEBAHMA—PRIATEKKE,

o 5 if X, FIENXELAREHLRNAE,
o TH% (1) BTFHIRFERB R,




=

&
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PLECIEE) (%)

let x = 3;
let y = -3;
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 MEMNFRARTURERRER, BRETHNRIFH,
o MR (patterns),
o MEITNATEE, | ARZBIFENID,

° NTBEREF, UNEHFRWLEER,

o UM if RERHIMLE M &KMo

BERFTENBZERAR
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R E

o RATMIEEER, EEERHET,
o &\ (patterns) Wl UFAKREPHBELE:
let (a, b) = ("foo", 12);
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fn foo(x: T, y: U, z: V) > T {
/S
}

e foo 2—1 & (function), =15
o T HKIMBE x
o UXHNBY y
o VEEWEH 2

o REMEMEAE T,
o Rust #BHE X HENSEHFIREMEHNKE,
o PR LERIFHR T UM RABNSEAIREEN KT, B Rust HRITHEIANERIEER
— B ST
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o RHMNERFE—PREXNZENREE,
o T return KIZFNHRE,
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 R —MEAAFBERHE, NHA?

XM
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o REERKGEL, BREEFNU ! R,
o TJUERZHEMNER,
o RMREREREN~ENR,
o RIBANATNERFRF AL,
o AFPTMBECKRENXE,
o REEAIAZAREILIUN,
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print! A0 println!

XM

o ATFHmHXFER.
o £/ {} kF/aEmA, {17} Mkt
o HLXA, Flan¥ATImE, KRR 6 A RKITE,
o {} BT, RTFENNSE, FRAETURLEELEE {F £,

let x = "foo";

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

// => foo, 3, true

println! ("{:7}, {:7}", x, [1, 2, 31);
// => "foo", [1, 2, 3]

let y =1

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

// => foo, 1, foo

REFEANRZSHAR
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format!

o #M5 print!/println! #BEKAERKEIE String FRHF S,

let fmted = format! ("{}, {:x}, {:7}", 12, 155, Some("Hello"));
// fmted == "12, 9b, Some("Hello")"
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L.\Im. ET?IETT:I BNy #LH:I'J:'IHU'EE
° ze—affllkﬂ%*laeé’\]ﬁit, %ﬁﬁ#TﬁE%’Eo
o MRBEFHWAEAN, BUWAEMEA panic!,

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

o IR LM condition FAr, assert! (condition) £S5 AL,
o 1R left !'= right, assert_eq! (left, right) £S5 A,
o EFA, AT NKMIRIEELEHE,

#[test]

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

0 ATRFASERINREH X,
o WMRETIHMES TR,
o THKIBERER Z MY,
if false {
unreachable! () ;




0000000000000 0000O00000000000e00

unimplemented!

o \Zaxlrmml

@ panic!("not yet implemented") HIEE
o UATHRERRBLIMMNINGE (FlantEk BRI 2HHTT ),

fn sum(x: Vec<i32>) -> i32 {
// TODO
unimplemented! () ;




HAREE
00000000000 00000O0O00O00000000000000e0

o SE® (comments) SABER /* ... x/ FITER // ..
o =4/ FRNITIRRXIEFHFRIR (docstring comments),

/// Triple-slash comments are docstring comments.
/77
/// ‘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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B KA

o ZF
o B ( CamelCase ). A%
o IR (snake_case). TBE. HIE
° FEEEE=H
o Rust %t A 4 N=EFR,
o FSRIGMRIK
o BRUEFRIESE 1=, flunx + 1,
o HRABEE =M, Bl f(x, 1),

o IRZIE

538
EFEXHTRE

o REARXEIE
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