2023/9/17 16:20 S 1) -2 Rust H3CRR
sz o v
BT HF5 Rust

XX EIEE (Chinese translation of the Rust By Example) :

o U BEEZ , BIFEXGEAR (Rust F2FIEITIES) (B
WRFEA (Rust NEFERY ) , RUNEIRMET Rust FnEREF AR,

o (@IHIFZ Rust) (Rust By Example 3 hR)EIIEHE Rust By Example, FXhR&RE
BHRATE: 2022-1-26, BELLHH Github EiEIE TR,

o RUGZRMF R, RENEHALAESEGHYREEEETHNEXIHE, R
XhREXRHMEEHMEL —RE FHRHRE.

o BRUATIRIAEIRY BN ISHINZF, IREA LANRERHITAARTTX IR
X RITREFNER, Rust AXEFRNFRALREREATAR, BugHBrSZISHE
B!

Rust @— I TFEZZE (safety) . RE (speed) MFH & (concurrency) IR RARIEIES.
Rust B AFRZEREZIM EBR, BAERIKREURHE (garbage collection, GC)

(@I 5F% Rust) (Rust By Example, RBE) AEH—RFIFIGITRIEAFIAER, BidXLEHF
IEBR T Z4h Rust BOMRSHIERE, BIRIXLERFIMIEZAE, FER T LK Rust EIZIhFF
BRIEAMEENE, BINATHERBNEFED, BEAMUERAMNIEERTH,

MEILEBEMNAFBEIE!
e Hello World - MZE1R] “Hello World” FeFEFFIEEHS .

o RERIE-ZIFNSEE, INSERMAEMRERE,

o TEYTE - TEHNE, FAE, TEERK.
L4 %@/ \é}tb - #gaﬁg*nixiﬁo

o XEUEHR

st

AT

o MIZIZH - if/else, for, MEREMABZIEXASR,
o REN-FIHE. MENSHMEE

o IER - BRARHRRARNE,

o Crate - crate ;2 Rust FIRIFRT, FICIE—DE,

e Cargo-¥3EHM Rust BEE T EM—LEEARINEE,

https://rustwiki.org/zh-CN/rust-by-example/print.html 1/303


https://doc.rust-lang.org/rust-by-example/
https://rustwiki.org/
https://rustwiki.org/zh-CN/book/
https://rustwiki.org/zh-CN/std/
https://doc.rust-lang.org/rust-by-example/
https://github.com/rust-lang-cn/rust-by-example-cn
https://rustwiki.org/en/rust-by-example
https://www.rust-lang.org/
https://www.rust-lang.org/tools/install
https://rustwiki.org/zh-CN/std/
https://github.com/rust-lang-cn/rust-by-example-cn
https://rustwiki.org/zh-CN/rust-by-example/hello.html
https://rustwiki.org/zh-CN/rust-by-example/primitives.html
https://rustwiki.org/zh-CN/rust-by-example/custom_types.html
https://rustwiki.org/zh-CN/rust-by-example/variable_bindings.html
https://rustwiki.org/zh-CN/rust-by-example/types.html
https://rustwiki.org/zh-CN/rust-by-example/conversion.html
https://rustwiki.org/zh-CN/rust-by-example/expression.html
https://rustwiki.org/zh-CN/rust-by-example/flow_control.html
https://rustwiki.org/zh-CN/rust-by-example/fn.html
https://rustwiki.org/zh-CN/rust-by-example/mod.html
https://rustwiki.org/zh-CN/rust-by-example/crates.html
https://rustwiki.org/zh-CN/rust-by-example/cargo.html

2023/9/17 16:20 L) 72 Rust H13CK

o B -BEBUMRNATHRLEEIR, crate FWAYTTEIE (metadata)
o T - BS)RERENSER T SRR S IR T EUELRE,

o {EFAEFIN - YEREERBX (ownership) . f&F (borrowing) F14%arREHE (lifetime)
FEEEEER.

o 45 trait - trait @ITARFEE! (self) EXHAEE,

Sf

o FHIRAMIE - 23] Rust IBE BRI A

o TEREZREL - F3) std fEERMHIN—EBEXEKE,

o MEEFEEZNE - ESXRTXMHAE, LRENBEEXEKE,
o M - Rust TESRIFMINNAFER,

o NZE#HE

e FAEI

o #h3E - XHEMEENL
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Hello World

XE2E% 1 Hello World 2 F89ERS

/) XEFTHEAE, FaWpmFalAEE

/) BIIAEFABIOAIIEEH "Run" F It XERIECHE ->

/) BETEHRBEIEE, FTUERRIE# "Ctrl + Enter" ¥i1&51T

// XBRABX G RE, WX EAMER !
// BT EE "Reset" KA UENIEREZIENRET —>

/) XEE R
fn main() {
/) VAR RIFEELERBRIRAITXHEE, XERIEQGFHKIEIT,

/) XKL E 12 # &
println! ("Hello World!");

println! 2—"17% (macros) , AL AmEEIZHE (console)

{EF Rust B9ZR1FE23 rustc BILAMIRRZER A R ATHLIT XX
$ rustc hello.rs
A rustc WIFRWHEIATHRITXH hello

$ ./hello
Hello World!

AhFR—iz

B FEA "Run" IEANMRBEER, REEN—TAE, B—RERR println!, FEIT
HEER:

Hello World!
I'm a Rustacean!
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S== i
pu b
IR R EATRD, B Rust ZIF/IMARRNERL
o BEXRE, HNBKHmFRZAKE:
o // BITIER, FRNBHEITE.
o /x IR, ITRAST—HIERDEN. */
o XHER, HNBIWHWAEITA HTML EEBISCH:

o /// RNETRRIARKEE BN,
o //! FIEBFIETHIN (FE: W crate. WHRILREL) AREEBNINAY,
fn main() {
// XEITEFEKBF
/) EBER DAL E AT
/) EXEERITE RN B EH TSI IE 5 152 B
// println! ("Hello, world!");
/) BIBIT— T, MBEHERTIB? EBH LA ETHWHEZRNEZMNE, HEHIEZIT.

/*

%

XEFN—FERE—RIRE. —RME, TIREHEEFNLIEE,
PIREIBREIGISTEARABESNEHR. /* REFEAYU /* BE, */ */

%

* FTAXR BRIV IER AT FREXLE main() BEFHIIT. /*/x/x B! «/*/x/
*/

/*

AE, LENOAFAEHNEEE «°, XREE—HNE, Ll LXHTELTH.

*/

/) YLERIR L FEE A [ B XS KA HEATIELA, 17 LT BEXFE
// BBEERDEFRFELEER,

let x = 5 + /+ 90 + */ 53

println! ("Is "x° 10 or 100? x = {}", x);

S

E4

LR
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R\t

FTENRIFE std::fmt BEIFAEXKI—RINZRKLE, S5E:

o format! ! BRERAMNXABRFRE,

e print! ! 5 format! FE, ERXARHmMLEIZEHE (io:stdout) .
e println!: 5 print! £, BHEELEREM—TRITH,

o eprint! @ 5 print! E, ERXAHLEITEREIR (io:stderr) .
e eprintln! : 5 eprint! E{, BHMEEREN—TRITH.

XLEREBUBRHERET XA, B TIMIRZBINNEREZERENNE.
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fn main() {
/) BEIFELT, {} sREFEZTEABTHERE,
/) ZTEANBSEXLHEFHFE,
println! ("{} days", 31);

Sl

/) THEZIE, 31 BN i32 2E#H,
/) e AR mMEZRFNZT 31 B9 (FIEF 31i64 FHF 31 & i64 2£#)

/S REEERFHEBEZHTEE,
/) AL EBLESH.
println!("{0}, this is {1}. {1}, this is {0}", "Alice", "Bob");

// AIX@ERa S S,

println! ("{subject} {verb} {object}",
object="the lazy dog",
subject="the quick brown fox",
verb="jumps over");

/) BAIXE " EEEEHHKNEL,
println! ("{} of {:b} people know binary, the other half don't", 1, 2);

/) AU IETE FRERGIFXA,
// FEHIEGHL " 1", 5 MNEREEHEE 1.
println! ("{number:>width$}", number=1, width=6);

// A EHFLZLH 0, TEHIZGH L "000001",
println! ("{number:>0widths$}", number=1, width=6);

// println! S E@FHINSHHEE D IEH.,
println! ("My name 1is {0}, {1} {0}", "Bond");
// HIE " # LRIERSE: "James"

/) BIZE—TBEEETD "i32° KWEHIE (structure) ., @& ‘Structure’,
#[allow(dead_code) ]
struct Structure(732);

/) BEEBREUWRXFENEEXEHFTEELE 7 UKL E,

// FEIEGEZEIET,

println! ("This struct “{}  won't print...", Structure(3));
// KIE * JEREHEUIT,

std::fmt BEZM trait (1F5H) KEFIXFETR, HPEBMM trait WEREZNT:

e fmt::Debug @ fEMA {:?2} #niC. BN XXAEUSEINER,
e fmt::Display : €M {} #nic. AEMBHRGFHINEFBIASE,

EBUERT fmt::Display , ENFRERERM T BRLREIRILI, FEITENBE XEBRINE,
FEESNPR.
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BhFid—id

o MIF FEMRBHHNAIMEIR (W WIE") , FETNEERIEMIET.

o BA— println! &, BEIEHIERAVNRAEBCRITED: Pi is roughly 3.142 (Pi4d
2T 3.142) . RTRAFEGIBEN, FA let pi = 3.141592 ER PiEMME (BFR: 18
BN EREXATUNSE X std::fmt )

%

0 :

std::fmt, macros, struct M trait

https://rustwiki.org/zh-CN/rust-by-example/print.html 7/303


https://rustwiki.org/zh-CN/std/fmt/
https://rustwiki.org/zh-CN/std/fmt/
https://rustwiki.org/zh-CN/rust-by-example/macros.html
https://rustwiki.org/zh-CN/rust-by-example/custom_types/structs.html
https://rustwiki.org/zh-CN/rust-by-example/trait.html

2023/9/17 16:20 L) 72 Rust H13CK

iEif (Debug)

FRERIZEE!, FE18M std::fmt QRBIVAEITE], HMEKRIMED—TEFTEIN traits . (NE—
LoRRURMA T BnSEM, LW std FEAPEVREY, PR EMSEEUTF L.

fmt: :Debug X trait XM TEZSHELEEE, FIEXBHEEHES (derive, BIBDIEI
#2) fmt::Debug BISEIL, {ER fmt::Display BEFIIXLH,

/] ENEMREREEER C fmt::Display” 3 ' fmt::Debug' RHITITEN.
struct UnPrintable(i32);

// “derive’ BUYU=BMEIEAMHBFMNII, X7 “struct’ BEfER " fmt::Debug® #TEI,
#[derive(Debug)]
struct DebugPrintable(i32);

PIE std FERBUIEIRERIBAMER {:73 RITED:

// #E ‘Structure' B9 ‘fmt::Debug' LI,

// ‘Structure' E— T HEET 'i32° WEHIE,
#[derive(Debug)]

struct Structure(732);

// 1% ‘Structure' KEFH1E ‘Deep’ B, A/ES1E ‘Deep’ tHEEHEFTEI,
#[derive(Debug)]
struct Deep(Structure);

fn main() {
J/ EH “{:2} HTEIFER {3} 214,
println!("{:?} months in a year.", 12);
println!("{1:?} {0:?} 1is the {actor:?} name.",
"Slater",
"Christian",
actor="actor's");

// ‘Structure' tHE[LXFTHI!
println! ("Now {:?} will print!", Structure(3));

// &/ ‘derive’ BY— T B E T BEFE H B L AIFE 2,

// BUBRERET—T '7° EAH?
println! ("Now {:?} will print!", Deep(Structure(7)));

PREA fmt::Debug FRASL{EXLERNAFRIUITE], B4 T -, Rust hi@d {:#2} RMHT
“SEACITEN" BOTHEE:
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#[derive(Debug)]
struct Person<'a> {
name: &'a str,

age: u8
}
fn main() {
let name = "Peter";
let age = 27;
let peter = Person { name, age };
// E/ITE
println! ("{:#?}", peter);
}

{RE] BT FehEER fmt: :Display RIZHIETRHR.

%I)‘I‘_’:

E4

attributes, derdive, std::fmt F] struct
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S (Display)

fmt::Debug BEEERXAKEEG, BEUMBEEXHENIMNEEESETRN, XEEBIFHE
I fmt::Display RfiZE], fmt::Display XA {} #5ic. EMAHXFERGIXFE:

// (EA ‘use’) BN “fmt® EHR{FE ' fmt::Display’ AHA

use std::fmt;

/] EX—TEMK, BIISAESLM " fmt::Display’ ., U T2 ERIITASIIIR
// ‘Structure', @&—1 i32' TZE.
struct Structure(i32);

/] RTER {3} #ric, DHMFohHREEI " fmt::Display” trait,
impl fmt::Display for Structure {
/] D trait XK Cfmt’ ERS TENRBSEE —BHNRNZS
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
/] 48 self NE—TTREANIGENHER " . RE " fmt:Result’, Ut
/] ERRBIBERINEY ., FE “write!” BIAEM “println!’ RIEMEL
write! (f, "{}", self.0)

}

fmt::Display HUZXSREIBELL fmt::Debug f&iE, BXTF std FERiR, X#MBE O, RIEM
AIRYEENZAE BRIE? 2 F, RIIEREXNFIER vec<T> #ZI T E—MHELFR, BB
AENIZEWIEX? TEMM A —FN5?

e Vec<path>: /:/etc:/home/username:/bin ({FA : o E|)
® Vec<number> : 1,2,3 ({EF s o El)

BITEEXEY, ARRE—MMEENERXNERTAELE, mEECHAEENE —MERX, X
T vec<T> EMERIZELESR (generic container) , fmt::Display #EAEXI, FEULLEX
L2 RIIER TEA fmt: :Debug ,

EHAE—NE@, RANTEEIEZRENETRER, fmt::Display #PEETELIN,
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use std::fmt; // EA ‘fmt’

/] HERITHFRE K, #EHLH ‘Debug', UES ‘Display’ 9% 4 #ITIHE#.
#[derive(Debug)]
struct MinMax (764, 764);

// L ‘MinMax' B ‘Display’,
impl fmt::Display for MinMax {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
// (EF ‘self.number' ¥ FTEDNHKIE,
write! (f, "({}, {})", self.0, self.l)

}
}
/) NTHE, EX—TEB8REEFRIEHIE.
#[derive(Debug)]
struct Point2D {
x: fé64,
y: f64,
}

/) EMWHI ‘Point2pD' LI ‘Display’
impl fmt::Display for Point2D {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
// BEXWERN, #FKET x° M 'y #IE,
write! (f, "x: {}, y: {}", self.x, self.y)

}

fn main() {
let minmax = MinMax(0, 14);

println! ("Compare structures:");
println! ("Display: {}", minmax);
println! ("Debug: {:?}", minmax);

let big_range = MinMax (-300, 300);
let small_range = MinMax(-3, 3);

println! ("The big range is {big} and the small is {small}",
small = small_range,
big = big_range);

let point = Point2D { x: 3.3, y: 7.2 };

println! ("Compare points:");

println! ("Display: {}", point);

println! ("Debug: {:?}", point);

// . ‘Debug' F] ‘Display’ LI T, (8 “{:b}° FZE ‘fmt::Binary’

/) ALY, XiIEGTEEEIT.
// println! ("What does Point2D look like in binary: {:b}?", point);
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fmt::Display #EH T, M fmt::Binary %A, ELt fmt::Binary FEEFER., std::fmt B
RZBZXEN trait, EMAEREZENIZ, XERNBTEERE std:: font ETPIFHENT

7]
él:lo

AFER—id

150 FEFaOmE, AREREARERR, R pPoint2p SMIRIEIN—TEEEMEF, EH—1F
KA ZUTED, BMEEREKRZXTHEF:

Display: 3.3 + 7.21

Debug: Complex { real: 3.3, 1imag: 7.2 }

"',%Ijlh:

E4

derive, std::fmt, Macros, struct, trait, ] use
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M5 SEH: List

N—TEMRLI fmt::Display , HFNTRFE TR0 EE], XATEZRMG, (0]
BETEND write! #EEL—T fmt::Result , [EFANTIMIFEELIEFREH Result, Rust &
ITABBRX N EBRMT 2 BIEN.

£ write! EfER ? SBREXF:

[/ X Cwrite!” BTEW (try) , AEREELE. EREHER, ROBNEVER,
/1 BN (AL BENTEERIED,

write! (f, "{}", value)?;

I, REAILMER try! &, B ? 2—HF0, IMEELERTIR, SHABHE, BEE—L
Y Rust KEBBRINSER, £ try! BERGXF:

try! (write! (f, "{}", value));

BT 2, = vec LI fmt::Display FEEERET:
use std::fmt; // EAN ‘fmt® &£,

/) EX—TEEZETD ‘Vec' BWEHMIK ‘List’,
struct List(Vec<i32>);

impl fmt::Display for List {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
// EHRTH FIiniXkEKE, HEIZ—T ‘vec' HI5IH.
let vec = &self.0;

write! (f, "[")?;

// EH ‘v X ‘vec' #HITEM, HHA ‘count' IEREMAKE.
for (count, v) in vec.iter().enumerate() {

/) XNETTE (F—TTERI) MLEEF,

// R "?° B “try!® KER[EEIR.

if count != 0 { write!(f, ", ")?; }

write! (f, "{}", v)?;

}

// M LB HIFES, HiRE—T fmt::Result &,
write! (f, "]1")

}

}

fn main() {
let v = List(vec![1, 2, 3]);
println! ("{}", v);

}
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AER—i
BERFEFE vector EEE N TR TRLEEISITENLHR., FNERUT:

[6: 1, 1: 2, 2: 3]

"',%Ijlh:

E4

for, ref, Result, struct, ?,*D vec!
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Bt

HMNELEE, BTSRRI FFENRIEER:

e format! ("{}", foo) -> "3735928559"
e format! ("Ox{:X}", foo) -> "OxDEADBEEF"
e format! ("0o{:0}", foo) -> "0033653337357"

RIBERONSHERRZE x . o BEKREE, EHNEE (foo) BEBBAMMAENIAN.

X TBIURINRE R B trait SEMAY, BMSEERBEAN N — trait, &E NI trait F
& Display , BERMLGESHEENAREENER, LA 3.

https://rustwiki.org/zh-CN/rust-by-example/print.html 15/303


https://en.wikipedia.org/wiki/Deadbeef#Magic_debug_values

2023/9/17 16:20 W3 Bl F-4 Rust HsChi
use std::fmt::{self, Formatter, Display};

struct City {
name: &'static str,
/] FE
lat: 32,
/) RE
lon: f32,
}

impl Display for City {
/) T EB—TEMK (buffer) , WHZHTFEEANLEHNFFESANRSA
fn fmt(&self, f: &mut Formatter) -> fmt::Result {
let lat_c = if self.lat >= 0.0 { 'N' } else { 'S' };
let lon_c = if self.lon >= 0.0 { 'E' } else { '"W' };

// ‘write!® F] “format!' ZEM, EESFEALENFFESTA
/) — T EMMX (BIE—TZ#8f) #,
write! (f, "{}: {:.3}°{} {:.3}°{}",
self.name, self.lat.abs(), lat_c, self.lon.abs(), lon_c)

}

#[derive(Debug)]

struct Color {
red: us8,
green: u8,
blue: u8,

}

fn main() {
for city in [
City { name: "Dublin", lat: 53.347778, lon: -6.259722 },
City { name: "Oslo", lat: 59.95, lon: 10.75 },
City { name: "Vancouver", lat: 49.25, lon: -123.1 },
J.iter() {
println! ("{}", *city);
}
for color in [
Color { red: 128, green: 255, blue: 90 },
Color { red: 0, green: 3, blue: 254 },
Color { red: 0, green: 0, blue: 0 },
J.iter() {
/) TR T § X fmt::Display BILH )5, EHXH {} WEAR,

println!("{:?}", *color)

£ fot::fmt XAEPRAIUEFREIUL traits —BRAENRISEEEE,

AFER—id
N LEE Color ZEMMATI] fmt::Display, NIFEIU TRV LS
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RGB (128, 255, 90) Ox8OFF5A
RGB (0, 3, 254) Ox0003FE
RGB (0, 0, 0) Ox000000

MRRBZRRK, FJETEHMFRTR:

e RAIEFEZIILEBTHE,
o {RPILAMEA :02 *E{ENIEY 2 11,

S0

y 3

std::fmt
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[REEERY

Rust 2t 7 ZMRELE (primitives) , BHE:

HE

EHEE (scalar type)

o BRFSEE (signedintegers) : 8. i16. i32. i64. 128 M isize (IBHTE)

o TRFSEE (unsignedintegers) @ u8. ule. u32. u64. ul2s #l usize (fEF¥ %
)

o FEN (floating point) @ 32, fe4

e char (Fff) ! B Unicode &%, W 'a', 'a' fl '«' (B7M#E4FT)

bool (fa/REY) : HEER true T false
o HITEA (unittype) : () ., HEE—FEENEME () XT=ZTd

RERTERBENEZTTAE, SHAFMRNAIRESEKE, AAIAREESMME,

E48%% (compound type)

o #4A (array) : % [1, 2, 3]

e JTH (tuple) : # (1, true)
TE#MEEB T HXRBIRIA (type annotation) . MFAERIMEIEE (suffix) HEKAF R
SREEEAZERY, ERIZIAN i32 LB, FRBIEIARN fes KB, IR Rust ] ARIE LT3R
W (infer) K& (FF: EUI—PARAEAEBERN 164 FIBEUEM, NHZEHS BN
iea KB, (NHRBEMETEHERTRY, FIREASNEBEEBEN 32, FREERN fea) ,
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fn main() {

/S BEAU AL X EH,
let log1ca1. bool = true;

let a_float: f64
let an_integer

1.0 // BHHH
5i32; // E& B

/) DR EHK N RTEER,
let default_float = 3.0 // 'f64°
let default_integer = 7; // 132

/) ERMBAERE LT XHE &) # b,
let mut inferred_type = 12; // RIETF —1THIILEH#H BT Y i64 XH
inferred_type = 4294967296764 ;

// AZER (mutable) TE, HETUHXZ
let mut mutable = 12; // Mutable "i32°
mutable = 21;

/) RE! FENEHEHTEEANE

mutable = true;

// BRI HE# (shadow) K EBEZFEHHZTE,

let mutable = true;

"Rm!

E4

std FE. mut . EEUGERT ] T=Eikk
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B 1. FRE 1.2 FF 'a' | FRBE "abc" | /R{E true MBETTRE () ATUREF.
NFRMFSZEN FHEHE" (literal) K&RR,

I, BEMEIR ox . 0o, ob, FFAIMA7ES. /\#HIE ZH#HFNCIERT.

RNTEREEMY, IUEREFESEFEANTLE, bl 1_occ0 FET 1000, 0.000_001 F
G+ 0.000001 ,

BINFEECFEEMRE SRR FR. WaiEFTR, HINEM u32 ERRRPAFEERZ—T
2 URNSEE, 32 BRRPFHER—1 2 UBNSEEH.

Rust 2t 7 —RIBNZER (operator) , BAIBMLERFZE C1ESEM., (FF: LXCESE
¥& C/C++. Java. PHP ZHiE=)

fn main() {
// BEEM
println! ("1 + 2 = {}", 1u32 + 2);

// BIIE
println! ("1 - 2 = {}", 1i32 - 2);
J/ b—u N SidfF 17320 AN ‘1u32', MR NMTLEHEHXAEE

// #3EE K 8 B9 7R 2Z B

println! ("true AND false 1is {}", true && false);
println! ("true OR false is {}", true || false);
println! ("NOT true 1is {}", !true);

// Iz E

println! ("0011 AND 0101 is {:04b}", 0b0011u32 & 0b0101);
println! ("0011 OR 0101 1is {:04b}", 0b0611u32 | 0b0101);
println! ("0011 XOR 0101 is {:04b}", 0b0011u32 » 0bO101l);
println! ("1 << 5 dis {}", 1u32 << 5);

println! ("Ox80 >> 2 1is Ox{:x}", O0x80u32 >> 2);

/) EH F X% =28 F 69 6] 314!
println! ("One million is written as {}", 1_000_000u32);
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TAR—TANESSMERENAS, TAERES O KMWE (construct) , MEITTAHEB
BX2—1TREIMCH (11, T2, ...) BE, BEF 110 12 FETTRORE, RAAUEAR
FTAFRLEZME, RATHAAURARTEESME.
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// JoH AT H R A S AR [EE
fn reverse(pair: (732, bool)) -> (bool, 732) {
// BAUER “let’ EB— T THNHEAHET — LT E

let (integer, boolean) = pair;

(boolean, 1integer)

}

// T “spFit—id” HEIHFEFRI FEXTDEWIE,
#[derive(Debug)]
struct Matrix(f32, 32, 32, f32);

fn main() {
// BEEMTEXE T A
let long_tuple = (1u8, 2ul6, 3u32, 4u64,
-1i8, -2i16, -3i32, -4i64,
0.1f32, 0.2f64,
'a', true);

// BT AR T b ik 5] B KA (8
println! ("long tuple first value: {}", long_tuple.0);
println! ("long tuple second value: {}", long_tuple.l);

/) TTHEAUZE ST AT &
let tuple_of_tuples = ((1u8, 2ul6, 2u32), (4u64, -1i8), -21i16);

// 7T 8] X FT HI
println! ("tuple of tuples: {:?}", tuple_of_tuples);

// 18R K A9 7T 4 75 )5 4T £l

// let too_long_tuple = (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13);
// println!("too long tuple: {:?}'", too_long_tuple);

// d—id N BXOE EERITAIERE, HZ R I1FE 841N EIRIGE .

let pair = (1, true);
println! ("pair is {:?}", pair);

println! ("the reversed pair is {:?}", reverse(pair));

// CIBETETHEE—TENNES, XENTHHESEENFHENFEXS .,
println! ("one element tuple: {:2}", (5u32,));
println!("just an integer: {:2?}", (5u32));

/) TTAHABUEBEW (deconstruct) , MMTIFEHRELTE
let tuple = (1, "hello", 4.5, true);

let (a, b, c, d) = tuple;
println! ("{:?}, {:2}, {:?2}, {:?}", a, b, ¢, d);

let matrix = Matrix(1.1, 1.2, 2.1, 2.2);
println! ("{:?}", matrix)
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BhFid—id
1. 83 7 EEMBIFHLE Matrix &9 1L fmt::Display trait, X ZH{RM Debug &
I {:23 tD#REI Display &&=t {3 B, R TRIEE:

(1.1 1.2)
(2.1 2.2)

LA B IR E T (display) RIBIF.

2. A reverse BERfEAMFIR, E—1 transpose HE, BHMER—1 Matrix fEASH,
FIRE—1A L - A A% LM RRIREHN Matrix, Z 761+

println! ("Matrix:\n{}", matrix);

println! ("Transpose:\n{}", transpose(matrix));
MEER:

Matrix:

(1.1 1.2)
(2.12.2)
Transpose:
(1.12.1)
(1.2 2.2)
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AWM A

4 (array) B2—HIABHEEZXE T WNRNES, ERAEFEPEELEFMEN. HAFERPIES
[1 k62, HENNRKNMERENSEAE., NAEEIRCH [T; length] (FF: T AT
EE3ich length RMEERAKRDD)

R (slice) REMEARM, EEXNMERETZAHEN. AR, DAZ—TRETR
(two-word object) , B—TFRE—TIERDHENEH, F-ITFREVANKE. X7 "F HE
R usize 1HE, HLMEIREMIRTE, LLANTE x86-64 FF& LFIE 64 i, slice AIARARIMEREA
B—8&R7 . slice RISRBUARIEA &[T .

use std::mem;

// UEREEH— T slice

fn analyze_slice(slice: &[732]) {
println! ("first element of the slice: {}", slice[0]);
println! ("the slice has {} elements", slice.len());

}

fn main() {
/) ERHA (XEFIiCEZFA)
let xs: [732; 5] = [1, 2, 3, 4, 5];

// BT B 7T 3 A X #1344 1 BK 16 3] £9 16
let ys: [732; 500] = [0; 500];

// FtaM o0 FiE
println! ("first element of the array: {}", xs[0]);
println! ("second element of the array: {}", xs[1]);

// “len’ iR [E] £7 40 B K /)

println! ("array size: {}", xs.len());

/) BABERF S E

println! ("array occupies {} bytes", mem::size_of_val(&xs));

/) BAFTUBEHKEBRREN slice
println! ("borrow the whole array as a slice");
analyze_slice(&xs);

// slice 8] LX#5 @£ 44 69 — &8 7
println! ("borrow a section of the array as a slice");
analyze_slice(&ys[1 .. 4]);

/) R TFtn=5%Ha#51R (panic)
println! ("{}", xs[5]);
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BENXKE

Rust BEXHFERBETEZET THXM T XBFREIE:

o struct: EX—NEMIR (structure)
o enum: TEX—THZEER (enumeration)

MEE (constant) BILUEIT const F static XBEFFEAIE,
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ZET IR

5K (structure, BB struct) B 3 FEE, (FFH struct XEFRENE:

o TTALMIMK (tuple struct) , EXLEMEEBRITAME.
o ZH) CIBSNISLEMIKR (Cstruct) .
o BFTZEMMK (unitstruct) , NHFER, EZEFREA.
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#[derive(Debug)]

struct Person {
name: String,
age: u8,

}
// BT E

struct Unit;

// T % Mk
struct Pair(732, f32);

/) H&EB T F RS K
struct Point {

x: 32,

y: 32,
}

/) BT AERN S — T E IR F B

#[allow(dead_code)]

struct Rectangle {
/) OUESEHHR A ELT LBAAG TEESHFHNLERIEEEE.
top_left: Point,
bottom_right: Point,

}

fn main() {
/) EREENTENIENTFER, HEIELZHE
let name = String::from("Peter");
let age = 27;
let peter = Person { name, age };

// W Debug 7zt #T HI 45 #4 1%
println!("{:?}", peter);

// EBIE K “Point’
let point: Point = Point { x: 10.3, y: 0.4 };

// 5[ point HYFER
println! ("point coordinates: ({}, {})", point.x, point.y);

// 1EH LG E R EECIZEFAI point,
/) XIEGUHFFZBIH point AYF E
let bottom_right = Point { x: 5.2, ..point };

// ‘bottom_right.y' 5 ‘point.y' —#, HAXTFERIEM ‘point’ HEKH]
println! ("second point: ({}, {})", bottom_right.x, bottom_right.y);

// EH ‘let’ HEFKAEH point
let Point { x: left_edge, y: top_edge } = point;

let _rectangle = Rectangle {
// GBIt E— T KA
top_left: Point { x: left_edge, y: top_edge },
bottom_right: bottom_right,

15

// LB — T BT &K
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let _unit = Unit;

/) ZBI— T T 8 5 1
let pair = Pair(1, 0.1);

// b 6] 7T 28 25 1) 1k B F R

println! ("pair contains {:?} and {:?}", pair.0, pair.1l);

/) BEH — T T 28 45 ) 1

let Pair(integer, decimal) = pair;

println! ("pair contains {:?} and {:?}", integer, decimal);

Fi—id:

1. 8BI0— I E Rectangle (KAW) EIRAVREN rect_area (EIFEFRBRERMMBNA
X)) .
2. BIN—1REY square , ESZHSHE—T Point F1— 32, FHIRE—" Rectangle

(KAH) , EEEAUTZRLE, RMEHNNT 32,

é%ﬂl:

E4

[BIE M fE
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e

enum KPEFARAFCIE— M T AREVEFIEH—IREEE (enumeration) , FE—11E

I 27 Rust FChR

struct EP]%‘%E’\]HWEE enum EPJ@,@“%O

J/ ZBMHEFEBYREAABRHESE,
#![allow(dead_code)]

// BIZE—T ‘enum® (%) K3 web FEH XL, TELTESHERLGGEFET
// ERIERIFHZE : “Pageload' T % F ‘PageUnload’,

// ‘Paste(String)'., T HKKEAFE, ZHMI,
enum WebEvent {
// — 71 ‘enum' TIAZBEITLEMIE (A ‘unit-like' 3 ‘unit') ,
Pageload,
PageUnload,
/) BEE— T or AL,
KeyPress(char),
Paste(String),
/) BEE— T BB S,
Click { x: 764, y: 164 }

}

// UCEREIE— T ‘WebEvent' enum fEXNZ 2%, FTiR[E1E.
fn inspect(event: WebEvent) {
match event {

WebEvent: :PagelLoad => println! ("page loaded"),
WebEvent: :PageUnload => println! ("page unloaded"),
// M enum’ EEWHHL ‘c’,

‘KeyPress(char)' % F

WebEvent: :KeyPress(c) => println! ("pressed '{}'.", c),
WebEvent::Paste(s) => println! ("pasted \"{}\".", s),

// #E “Click' fE#Z8 'x' and ‘y°,
WebEvent::Click { x, y } => {

println! ("clicked at x={}, y={}.", X, y);
I

}
}
fn main() {
let pressed = WebEvent::KeyPress('x');
// ‘to_owned() M—TNFHFFEIYHRFENZE—TREAAEXL
let pasted = WebEvent::Paste("my text'".to_owned());
let click = WebEvent::Click { x: 20, y: 80 };
let load = WebEvent: :PagelLoad;
let unload = WebEvent::PageUnload;
inspect(pressed);
inspect(pasted);
inspect(click);
inspect(load);
inspect(unload);
}
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ikl

SEMAXER R, WIMETHEZSIBAEMTHEEE. INBNBMARIER—MRML, BIRE
BWHEHR, PBLAXNR=ERE,

enum VeryVerboseEnumOfThingsToDoWithNumbers {
Add,
Subtract,

}

/) BIZE—TEEFE
type Operations = VeryVerboseEnumOfThingsToDoWithNumbers;

fn main() {

/) BIATUBIFESIFETNEEE, BREAXKX T ENNESF
let x = Operations::Add;

RELNERMEE impl IRPER self 8.

enum VeryVerboseEnumOfThingsToDoWithNumbers {
Add,
Subtract,

}

impl VeryVerboseEnumOfThingsToDoWithNumbers {
fn run(&self, x: 732, y: 732) -> 132 {
match self {
Self::Add => x + vy,
Self::Subtract => x - vy,

ZINBEETE Rust HFRTE 3K, BILABIE stabilization report 3R T fRE 2B R FEE A/
R,

?,%)I'Ih:

E4

match, fn, ] String, “KEF|RZNELTE" 19 RFC
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{£F use

£/ use FHAEVIE, MIAJMUAREHLBIRATERIZ T !

J/ ZBMHEFEBYREAABRHESE,
#![allow(dead_code)]

enum Status {

Rich,
Poor,
}
enum Work {
Civilian,
Soldier,
}
fn main() {
/) B use’ ETEHEMIEETH, TTEEHTENKE Status,
use Status::{Poor, Rich};
// B it ‘use' ‘Work' RESHIZTNE .
use Work: :x;
// ‘Poor' ZF{'F ‘Status::Poor"’,
let status = Poor;
// ‘Civilian' =/ F ‘Work::Civilian',
let work = Civilian;
match status {
/) TEXEBEREATEER, AN LEEZXNMERT ‘use’,
Rich => println! ("The rich have lots of money!"),
Poor => println! ("The poor have no money..."),
}
match work {
/) BREEFREHATEER.
Civilian => println!("Civilians work!"),
Soldier => println!("Soldiers fight!"),
}
}
Sh:

match ] use
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C NigRE

enum HATBAMR CIES NABBIES KRB IF(ER,

J/ ZBMHEFEBYREAABRHESE,
#![allow(dead_code)]

/) WEEYEFE (implicit discriminator, M 0 FF18) A9 enum
enum Number {

Zero,

One,

Two,

}

/) WEEL# 518 (explicit discriminator) HY enum
enum Color {

Red = 0xff0000,

Green = 0x00ff00,

Blue = 0x0000ff,

}
fn main() {
// ‘enum' BIIX¥EREEH,
println! ("zero is {}", Number::Zero as 1732);
println! ("one is {}", Number::0ne as 732);
println! ("roses are #{:06x}", Color::Red as 732);
println! ("violets are #{:06x}", Color::Blue as 732);
}
]
K BIERIR
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AR SEHI: pER

enun F—PERRAEMELIERR (linked-list)
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use List::x;

enum List {
// Cons: TTHLZHWIE, BEWMXN—TTEN—THmET— T RAIEH
Cons(u32, Box<List>),
// Nil: KEGm, ZFHHEXER
Nil,
}

// BN enum F X 7%
impl List {
/) BI#E—TZTH List XH)
fn new() -> List {
// ‘Nil' & ‘List'® ZEH (F}X: K Nil° WZTEZHE ‘List::Nil')
N3l
}

/) EE— List, ZEHRXLEFEAF TE, HiR[E X List
fn prepend(self, elem: w32) -> List {

// ‘Cons' [E#5 List £H

Cons(elem, Box::new(self))

}

// &[O] List BIKE
fn len(&self) -> u32 {

/) AR “self’ HAITILE (match) , RN XTFHEBTAHEREF ‘self’ B

/) EREFZE,

// ‘self' K ‘&lList' ZEH, ‘xself' K ‘List' EH, IWE—7Ekg ‘T

/) ERHEBEITINESIFH &T",
match xself {
// TEEFRE tail HWIATBE K, BN ‘self EMEHAY;
// FEUEHR— T3 tail 95/ FH
Cons(_, ref tail) => 1 + tail.len(),
/7 (8)389) BE)EIER (base case) : —NKEN 0 BIZF %
Nil => 0

}

/) BEIFIFRFRFERT (ZBFHFEESHETEA)
fn stringify(&self) -> String {
match xself {
Cons(head, ref tail) => {
// ‘format!" f ‘print!’ ZEM, BREIAE—THEDEFHFE,
/) MR EHEEREEHE L
format! ("{}, {}", head, tail.stringify())

1
Nil => {
format! ("Nil")
I
}
}
}
fn main() {

// BIZE—T &
let mut list = List::new();

// EM—LTE

https://rustwiki.org/zh-CN/rust-by-example/print.html
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list = list.prepend(1l);
list = list.prepend(2);
list = list.prepend(3);

/) BT RNRERS
println! ("linked list has length: {}", list.len());
println! ("{}", list.stringify());

?lelh:

E4

Box 1 A&
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=]

b BB

Rust B EE, AINEETRIEREFR, SfFERERE. elHBFERANEESR:

e const: AARTHME (BEERXFM) .
e static: BE 'static £HmAEAMN, AIUEATENTE (FF: JYFR static mut X
Bx) .

BTHEBIFME "string” FEHE. ERVUNZAHMBEEL—T static TE, EANTERIXEMR
I0: &'static str MIEE TAAEKNEMELR 'static , EMAIS|AREE LTI AR, &
ZIE 'static EwAH, XMMSIARENERUFEILXREZE, ARATICUME, static X
SHEEIMFEH,

// EREESEMBRMEBEZIIFEHL.

static LANGUAGE: &'static str = "Rust";
const THRESHOLD: 732 = 10;

fn dis_big(n: 732) -> bool {
/) TE—REAL AN EE
n > THRESHOLD

}

fn main() {
let n = 16;
// T main K (FEHRE) FipoEE
println! ("This 1is {}", LANGUAGE);
println! ("The threshold is {}'", THRESHOLD);
println! ("{} is {}", n, if dis_big(n) { "big" } else { "small" });
// RE! TEEMEK—T ‘const’ E&E,
THRESHOLD = 53
// BHIE ~ JEFEHEUIT

}

B0

const / static RFC, 'static 4 an/3HA

https://rustwiki.org/zh-CN/rust-by-example/print.html 36/303
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L=48E

Rust B FFSRERREERZE, TEHEFIUEFRIIRAXRE, TIESHIERT, W
BEBSM E XIS HEEMRE, MMAKED T RERAR T IE.

A let HBERFAINKE (tbW1FEE) HE (bind) TS,

X

fn main() {
let an_integer = 1u32;
let a_boolean = true;
let unit = ();

// ¥ ‘an_integer' E #I% ‘copied_integer’
let copied_tdinteger = an_integer;

println! ("An integer: {:?3}", copied_integer);

println! ("A boolean: {:?}", a_boolean);
println! ("Meet the unit value: {:?}", unit);

/] FFEBESNRKERANEERETLES, IUNLLEEEN L T A RKEGFES.

let _unused_variable = 3u32;

let noisy_unused_variable = 2u32;

// HRIE N BEEZBIML thffu/}'—‘i/f?ﬁ-”
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ARAn =
AETE
TERERIAZAAIZR (immutable) , Bi1E mut BIHIEEZEM A AR
fn main() {
let _immutable_binding = 1;

b
let mut mutable_binding = 1;

println! ("Before mutation: {}'", mutable_binding);

// IEf L5
mutable_binding += 1;

println! ("After mutation: {}", mutable_binding);
// tHEix!

_immutable_binding += 1;

// BKIE N FUITIEFE A

RiFs oAb X TEESRTEMNIFHISHIESR.
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1E PR A ik

TEHNTEE—MERLE (scope) , EFBEERE—TBIR (block) 4ERF (live) . RABER
=T {1} BEENETDES. BIMIARTFZZER (variable shadowing) .

fn main() {

/) UWHTELFF main KL H
let long_lived_binding = 1;

/) XE—TABR, £ main HHHEE ) AIEHLE
{
/) WHER F&ETAAHR

let short_lived_binding = 2;

println! ("inner short: {}", short_1lived_binding);

// UL GBTE X ik * T S B HIH E
let long_lived_binding = 5_f32;

println! ("inner long: {}", long_lived_binding);
}
/) CEBREE
// R ‘short_lived_binding' 7EULIEE L £ T 7%
println! ("outer short: {}", short_lived_binding);
// IE * JFEEXIT
println! ("outer long: {}", long_lived_binding);

// UGB E [E] ¥ + 3 &+ T B H B HE
let long_lived_binding = 'a';

println! ("outer long: {}", long_lived_binding);
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TR

FIAFEHR (declare) TEHME, FEEAFENDAEML (initialize) , ERXMHUERIDA,
RNREARESBERARNIBHINEE.

fn main() {
/) BFHH—TEEHE
let a_binding;

{
let x = 23
/) VI —THE
a_binding = x * x;
}

println!("a binding: {}", a_binding);

let another_binding;

/) RE! EF T ARG HE

println! ("another binding: {}", another_binding);
// HIE " FREUMIT

another_binding = 1;

println! ("another binding: {}", another_binding);

s R ILERREVIBMNEE, ANXETEREXITA (undefined behavior)
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R

SEERERNRMATMAEN, EXREFE (freeze) . EATEHEBLIERE 2RI, TiE

BB R GRIEIE

fn main() {
let mut _mutable_integer = 7i32;

{
// A EZHRH _mutable_integer' & f%
let _mutable_integer = _mutable_integer;
// %! ‘_mutable_integer' 1£7N(EFH 1% %%
_mutable_integer = 50;
// BKIE » TR FEXTT
// ‘_mutable_integer' 2 FF(EFH &
}

// IEEIZ{T! “_mutable_integer' TEX T 1EHREREFHE
_mutable_integer = 3;

https://rustwiki.org/zh-CN/rust-by-example/print.html
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A\ Y 4 :I

KBRS

Rust 2t 7 S, BT EREXRERBEMAFLENEE, HTREHE:
[RAEKBURIZERIEEIR (cast)

BEFHE=RIEE,
{EAZEEUERT (type inference)
LaRBERIE (alias)
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REIEIR

Rust N2HEA LR 7 B RIE N2 BIEEHR (coercion) , {BRILAMER as XBFHTEIN LR
¥ (casting) .

A BAVERAIRETR CIESNIRA, BT CETEREXITHNIBR . £ Rust FRRAREEE
BRI EEX RIFH,
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V) FEREEER LN G EE,
#![allow(overflowing_literals)]

fn main() {
let decimal = 65.4321_f32;

/) Hix! TNIEEMEE#
let 1integer: u8 = decimal;

// HIE " EEEX—1T
// BB R 1%

let 1integer = decimal as u8;
let character = dinteger as char;

println! ("Casting: {} -> {} -> {}", decimal, integer, character);

/) HIE(FJERERNEFEER T, S M L HE (std::T::MAX + 1)
// BEFIBEUFHEE T HEAA.,

// 1000 B2 7 ulée BIEEA
println!("1000 as a ul6 is: {}", 1000 as ulé6);

// 1000 - 256 - 256 - 256 = 232

/) BLXLRIMELSNE: MRIBEKW (LSB, least significant bits) FIEIRE
// 8 1z, AREFRIWE, BEFESHEIWL (MSB, most significant bit) ZEME.
/) FEF:MSB IR HFKNESL, LSB 2 _HHNEHI, HHEBSIIZHE
/) RED—WHIRGHE—ML,

println!("1000 as a u8 1is : {}", 1000 as u8);

// -1 + 256 = 255

println!(" -1 as a u8 1is : {}", (-1i8) as u8);

// STIE#, X HAEKE—#.
println! ("1000 mod 256 is : {}", 1000 % 256);

// HERIEFESXBEN, (LUHRFL) SERMHM “TEBIXSELLTEFELE,
// MR MSB & 1, NXENT” & —HE.

/) SRUNREEELZEEREEZNERARAN, MEELEECEKAE.

println! (" 128 as a 116 is: {}", 128 as 716);

// 128 ¥k u8 X ZE 128, B3 7 i8 tHEH F45 128 BX/\ U9 —#F# 5, HEE -
println! (" 128 as a 1i8 1is : {}", 128 as 178);

// BEEZ IR B F

// 1000 as u8 -> 232

println! ("1000 as a u8 1is : {}", 1000 as u8);
// 232 B ZH#H R EBE -24

println! (" 232 as a 1i8 1is : {}", 232 as 178);
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FH=

SN EFEZE, RELLBRENESEMLESE, M5 7EREIRA, tCEEFHEE 42 NEEZE
i32, REEZEE 42432,

TEZNHEFTEHEZ, HXEBRTEFEREN. URKBRE, mIFHBLHER 32,
SFERBER fe4

fn main() {
// FEENFEE, BEXHEENIEANEZMET .
let x = 1u8;
let y = 2u32;
let z = 3f32;

0

/) EEBNFHE, HEHRRFUMGEHREN.
let i g
let f

=
(o]

]

// ‘size_of_val' RE—1NEELGHF T

println! ("size of ° in bytes: {}", std::mem::size_of_val(&x));
println!("size of in bytes: {}", std::mem::size_of_val(&y));
println! ("size of in bytes: {}", std::mem::size_of_val(&z));
println! ("size of in bytes: {}", std::mem::size_of_val(&i));
println! ("size of in bytes: {}", std::mem::size_of_val(&f));

- = N < X

LFERBERT —ERAETHEENEE. ORIEERNEE THRRERRE:

e fun(&foo) FAfESIA (pass by reference) MANIBLEELHLRE, MIEZE (pass by
value, BiA& fun(foo) ) . BEZMTIERREMH.

e std::mem::size_of_val —THRE, XBEFEAETERKRE (full path) FB. BRI
DR —ELIHIER (module) RUZIERTT. TEABIF, size_of_val HELZETE mem REIR
RENK, T mem EIRXEHA std crate PEXH, BEZSMTIEEERMcrate.
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ki)

Rust RUZEBUERTS | ZEZRIZIAY, ERRBEVRMINEELE (rvalue) NEEME, EXR
ERTEZREFBHER, BUHEER, XE2—TREESAHERGF:

fn main() {
/) BAAEEE L, HIFHME ‘elem’ FIEHE u8,
let elem = 5u8;

/) BIZ—TE@E (vector, BIFERHAE, BTUIBRKAZA) .
let mut vec = Vec::new();

// BERFEFZFLTHE ‘vec' FWRMEHR, RHMECERMFEAYWHAIGE (Vec< >
// HEEEFRFA “elem’,

vec.push(elem);
// WIIE! HERIEZZAE ‘vec' & u8 HEE T ('Vec<us>') ,
// wt—id A P ‘vec.push(elem)' X—7T,

println!("{:?}", vec);

RRVESRRIRA, mEETER

A AURE!

plil
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7l

AIAA type BHLEEMNEREBRMNET . XENBFOIEREERZE (B2
CamelCase X#t¥) , BNRIFFFLEES, REXBEAFII, EAN: usize. 32, FE,

// ‘NanoSecond' & ‘u64' W& =F,
type NanoSecond = w64;
type Inch = u64;

/) BEXTBMHEKRES.
#[allow(non_camel_case_types)]
type ubd4_t = uéb4;

// m—i N BELEBTBEM

fn main() {
// ‘NanoSecond®' = ‘Inch’' = ‘u64_t' = ‘ué64'.
let nanoseconds: NanoSecond = 5 as u64_t;
let dinches: Inch = 2 as u64_t;

/) EFEBEBFEHTEEAIE RN ERLE, RANFEH T e FTHEE,
println! ("{} nanoseconds + {} inches = {} unit?",

nanoseconds,

inches,

nanoseconds + inches);

FBNEERFIE RS L UKERTATS (boilerplate code) , 1 IoResult<T> =2
Result<T, IoError> eyl P Bz

Nd

Z .

[E i
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REIEIR

Rust {£/ trait fREE 2 [B]RVEEHRIEAA., HR—RAREVARRZME From 1 Into M trait, A
g, BMEENAIERBAIsEsAETAIMN trait, LEEM string FIRFIFIAIED, DUKLERIRY
KB string R,
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SR 71 ERES

From F1 Into M7 trait EREMAXREXH, LR EXZENSEMAI—ET, MRIEATEBEMEE
BFEIRE A, BAREZREHAEEISIERE B 22 NKRE A,

From trait RIF—MREEX “"EARES —MEEENBC", FILERM T —MRBALRINE
B, EANEEPETTH From RISKH, MERERBREME I RERFIRINEE,

tbgl, aTARBSHIE str A String :

let my_str = "hello";
let my_string = String::from(my_str);

R ARFA1E SHIEBLTE SRR A -
use std::convert::From;

#[derive(Debug)]
struct Number {
value: 732,

}

impl From<732> for Number {
fn from(item: 732) -> Self {
Number { value: -item }

}
}
fn main() {
let num = Number::from(30);
println! ("My number 1dis {:?}", num);
}

Into trait Mi2IE From trait BIEEME. M2, WRIEAMROELEIINT From, BAE
MR EER/IRE T Into,

€/ Into trait BEBKIBARLRAIAEE, RARERFASHIEAEHRTE. ~TIEEE
BAREIRIF T Into, XREMME—IR.
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use std::convert::From;

#[derive(Debug)]
struct Number {
value: 732,

impl From<732> for Number {
fn from(item: 732) -> Self {
Number { value: item }

}
}
fn main() {
let int = 5;
// i ik i B 2E 2 i B
let num: Number = -int.into();
println! ("My number 1dis {:?}", num);
}
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TryFrom and TryInto

EF From ] Into, TryFrom I TryInto EZEAIEIRAYIEA trait, AA[EF From/ Into HY
&, TryFrom #l TryInto trait BT Z YR, thiERwL, HEREMERZ Result BY,

use std::convert::TryFrom;
use std::convert::TrylInto;

#[derive(Debug, PartialkEq)]
struct EvenNumber (732);

impl TryFrom<732> for EvenNumber {
type Error = ();

fn try_from(value: 732) -> Result<Self, Self::Error> {
if value % 2 == 0 {
Ok (EvenNumber (value))

} else {
Err(())
}
}
}
fn main() {
// TryFrom
assert_eq! (EvenNumber::try_from(8), Ok(EvenNumber(8)));
assert_eq! (EvenNumber::try_from(5), Err(()));
// TryInto
let result: Result<EvenNumber, ()> = 8i32.try_into();
assert_eq! (result, Ok(EvenNumber(8)));
let result: Result<EvenNumber, ()> = 5i32.try_into();
assert_eq! (result, Err(()));
}
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https://rustwiki.org/zh-CN/std/convert/trait.TryFrom.html
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ToString fl FromStr

HIEE LB String, RBESLMILTEEIAN ToString trait, AMABEEIZRXAM,
fR&RN1ZEH] fmt: :Display trait, ESBENRM Tostring, HEXTATMANRITENEER, FE
print! —PHRITICHIERHE,

use std::fmt;

struct Circle {
radius: 732

}

impl fmt::Display for Circle {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
write! (f, "Circle of radius {}", self.radius)

}
}
fn main() {
let circle = Circle { radius: 6 };
println! ("{}", circle.to_string());
}

FFE: — 1P Tostring HIBIF
use std::string::ToString;

struct Circle {
radius: 732

}

impl ToString for Circle {
fn to_string(&self) -> String {
format! ("Circle of radius {:?}", self.radius)

}
}
fn main() {
let circle = Circle { radius: 6 };
println! ("{}", circle.to_string());
}
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2023/9/17 16:20 S 1) -2 Rust H3CRR
— Y 2aa
BT~
RMNEEETEEFHEERNT . TRXITENIMEFERER parse R, HISREZRKIR
FIR9ERY, XA UBT ANMERLBHRT, SER RIL&" 1BE (turbo fish, <>) =,

HEXBAEBTINT Fromstr trait, FARILAE parse IBFRREHREBEMMER, WEEFDE
ZRTHMERTIT FromStr , MREBZRIGBBFEX LR, REFHITI Fromstr FHAT.

fn main() {
let parsed: 732 = "5",.parse().unwrap();
let turbo_parsed = "10".parse::<732>() .unwrap();

let sum = parsed + turbo_parsed;
println!{"Sum: {:?}", sum};
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KIAT\

Rust #2/% (K#%) BH—RINEMM:

fn main() {
// 1ET
// 1&Q
// 1ET
}
Rust BZMiET, REBEBNEDXREGRMM: —MEFAHEEE, Z—MERAXTFLREXSD
=():
fn main() {
/] ZEHE
let x = 5;
/] REN;
X5
X + 1;
15;
}

REREERIAI, FANENFTUBERERIE, ABRPFNEE—ITRATERLAESNRIEA
o, FINEERE, B, MRNERNEE—TRANERLESS, MREEN O (FF:
ABRFNEE—MEUEABRPEMRITHORE—MEY, MA—E2RBRPRE—1TIE
) .

fn main() {
let x = 5u32;
lety = {

let x_squared = x * Xx;
let x_cube = x_squared * x;

/) U XA "y

Xx_cube + x_squared + x

}s

let z = {
/) BEERTXTERXZ, FEF () IRHE 'z
2 % X;

13

println!("x is {:?}", x);
println!("y is {:2}", y);
println!("z is {:?}", z);
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IIIL*EL:%‘EU

Eﬂﬁ%"iET:'%B@%E’\J—/MZ\EEB%\E}E%EQQE%Uuuﬁz if/else, for F, 1EFANIKIK Rust
ESPHNXEDAR.
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if - else DXFMTRIEMIBES LM, FENE, Rust ESHHMRABEMERMERNNESE

&, B8THFMEEHMRE—TBEIR, if-else FKHFERE—ITHRERN, HEMBD XL

R[ETRERIRE,

fn main() {
let n = 5;

if n <0 {

print! ("{} is negative", n);
} else if n > 0 {

print!("{} 1is positive", n);
} else {

print! ("{} is zero", n);

}

let big_n =
if n < 10 & n > -10 {
println! (", and is a small number, tincrease ten-fold");

/) XTHRRAKE— T "i32° EH,
10 * n
} else {
println! (", and is a big number, half the number™");

/) XTERAX BT R [E— T "i32° EH,
n/ 2
J/ i —i AN EMLE— T D ERERXFHRAL,
};
// N AEZLCEXENE—T25! BN ‘let’ BEHFEE,

println! ("{} -> {}", n, big_n);

https://rustwiki.org/zh-CN/rust-by-example/print.html
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loop &

Rust I T loop KEFREKR—TTIRIER,

B PAMER break 1BAEFEMIIMREBL—TEF, ERIBMER continue BEEEMMARIRIREBD H
FHa T —iER.

fn main() {
let mut count = 0Qu32;

println! ("Let's count until infinity!");

// TR 1E 2
loop {
count += 1;

if count == 3 {
println! ("three");

/) BKIT R R T T A&
continue;

}

println! ("{}", count);

if count == 5 {
println! ("OK, that's enough");

// 1B 4 18 i

break;
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HAE‘E%*D*T‘_‘L

B HRERMIRERI LA break 3§ continue FMNEREW., EXEIBFH, BIHALIRE—L
"label (#n%) §E7IEH, HEBHIRFATZIBELS break / continue 18T,

#![allow(unreachable_code)]
fn main() {

'outer: loop {
println! ("Entered the outer loop");

"inner: loop {
println! ("Entered the inner loop");

// X R & BT ES A 18 2
//break;

// X =PRI 2R
break 'outer;

}

println! ("This point will never be reached");

}

println! ("Exited the outer loop");
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M loop fEIHAHIR[E

loop BTHEZREW—TRIEERIMINAL, FRIFRE—ME, NAFEEREEBLLTBEY
HRED: BXEBRTE break ZfF, EMSH loop FEIURME.

fn main() {
let mut counter = 0;

let result = loop {
counter += 1;

if counter == 10 {
break counter x 2;
}
}s

assert_eq! (result, 20);
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while 1

while KEFPIMBIFLEBER (AFEHERER)

IR while BIAE—TFTRZBEM FizzBuzz (1FE4MNFE: LeetCode /Y FizzBuzz [8) 20
R) EF,

fn main() {
/) M ETE
let mut n = 1

/) % ‘n' /F 101 ATBE
while n < 101 {
if n % 15 == 0 {
println! ("fizzbuzz");
} else if n % 3 ==0 {
println! ("fizz");
} else if n %5 ==0 {
println! ("buzz");
} else {
println!("{}", n);
}

// TEEEEM 1

n += 1;
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https://leetcode-cn.com/problems/fizz-buzz/
https://leetcode-cn.com/problems/fizz-buzz/
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for /@34

for 5X|g]

for in ZEMBIBUEH— Iterator (EMR2R) . SIBENRBN— 1" xERENAEZ2ERXE)R
it a..b, XRERM a (BELE) 2 b (FREE) B, KN 1H—RIE.

IEERAMER for £ while KE FizzBuzz 2%,

fn main() {
/) n' BEHEBIXEAFSHE 1, 2, ..., 100
for n in 1..101 {
if n % 15 == 0 {
println! ("fizzbuzz");
} else if n % 3 == 0 {
println! ("fizz");
} else if n %5 == 0 {
println! ("buzz");
} else {
println!("{}", n);
}

&, FILMER a..=b RMIR#HESERNEE, CEACEAIMUER:

fn main() {
// 'n' BESIEANDSFEK 1, 2, ..., 100
for n in 1..=100 {
if n % 15 == 0 {
println! ("fizzbuzz");
} else if n % 3 == 0 {
println! ("fizz");
} else if n %5 == 0 {
println! ("buzz");
} else {
println! ("{}", n);
}
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for 523

for in SEMEELIMA NS Iterator B, 7 EF trait — R IKE], WMRIRBLHE
E, for BUSXMNEHNESNA into_iter RE, EEEMRH—TENSE. IATEEES
TR CERAIE—T0E, BEMRAER iter Ml iter_mut RELL

X=TERBZUARRNG R ESESHRIEIE.

o iter - EERERPEAEANH—NTE, XEEAFITRRBE, ERZEDHTNUE
M.

fn main() {
let names = vec!["Bob", "Frank", "Ferris"];

for name in names.iter() {
match name {
&"Ferris" => println!("There is a rustacean among us!"),
=> println! ("Hello {}", name),

FE: Ferris 2 Rust NAEE A S 4.

e into_iter - ZHREKSG. EBRERDP, FEFHNHERFZRREHE. —BEESHER
T, ZEMTEBERT, RANEELERIFFH B (move) T,

fn main() {
let names = vec!["Bob", "Frank", "Ferris"];

for name in names.into_iter() {
match name {

"Ferris" => println!("There is a rustacean among us!"),
_ => println!("Hello {}", name),

e dter_mut - AJEM (mutably) EREESFHB TR, MATFESHEMUHIED,
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https://www.rustacean.net/
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fn main() {
let mut names = vec!["Bob", "Frank", "Ferris"];

for name in names.iter_mut() {
*name = match name {
&mut "Ferris" => "There 1is a rustacean among us!",
_ => "Hello",
}
}

println! ("names: {:?}", names);

FELEXEAEF, T8 match NOXFABEEARRE, XRTEENARNKEX. EHN
REIAE, SEBHRITHREIRBAE,

S0

? .

[terator
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match [THD

Rust @1 match XEFRIBMRLLE, M CIBESM switch AIEEMN., F—TLEREIZEH
tExd, FEFA IR ERLITRES.

fn main() {
let number = 13;

J/ b —it A FAEREIRZ number®

println! ("Tell me about {}", number);
match number {

// PCE %1 E

1 => println!("One!"),

// PTBZ 1 E

2 | 3|5 | 7] 11 => println!("This is a prime"),

// i —d A HF 13 R0 E R &

// LB — 1 X BB E

13..=19 => println! ("A teen"),

// % EAMIER

_ => println! ("Ain't special"),

/) m—it N EEEXTEEMEN D X
}

let boolean = true;

// match t8.&@— T&KLA
let binary = match boolean {
// match % 3 0hFi 2 AT H o BEAG (8
false => 0,
true => 1,
/) m—i N R R X EFEE
+s

println! ("{} -> {}", boolean, binary);
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Rt

match fUCRBIRBEMA ST URRADD 14,

22 b |
R ES
2t
22 ALY AN
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https://rustwiki.org/zh-CN/rust-by-example/flow_control/match/destructuring/destructure_tuple.html
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TCHRIBATE match FRfEM, Z1FFTR:

fn main() {
let triple = (0, -2, 3);
// g —id A FAEREIRZE “triple’

println! ("Tell me about {:?}", triple);
// match B LXBEH— 7 T H
match triple {
/) BUWHEZTHIZE=TTE
(0, y, z) => println! ("First is 0", ‘y  1ds {:?}, and “z° 1ds {:?2}", vy, z).
(1, ..) => println!("First is '1° and the rest doesn't matter"),
// .. BHEKRABBTHMNAERE D
_ => println! ("It doesn't matter what they are"),
/) BT HEHETETE

Zn:

E4

partiE|

https://rustwiki.org/zh-CN/rust-by-example/print.html 66/303


https://rustwiki.org/zh-CN/rust-by-example/primitives/tuples.html

2023/9/17 16:20 L) 72 Rust H13CK

e

MBTEAEM, #F% enum B9AILUT:

// FEE ‘allow’ RKEFRZESZ, AAREHRATKEELEHKN—FHEE.
#[allow(dead_code)]
enum Color {
/) X=ZTEEXRBENKEF (MIFEE) KREE.
Red,
Blue,
Green,
/) XLNHE ‘u32" THBEFAENEF, KEZEEHSE.
RGB(u32, u32, u32),
HSV(u32, u32, u32),
HSL(u32, u32, u32),
CMY (u32, u32, u32),
CMYK(u32, u32, u32, u32),

}
fn main() {
let color = Color::RGB(122, 17, 40);
// i —id AN FAEIREIELZ “color®
println! ("What color is it?");
// BT (EH ‘match® FEEH “enum’,
match color {
Color: :Red => println!("The color is Red!"),
Color::Blue => println!("The color 1is Blue!"),
Color::Green => println! ("The color 1is Green!"),
Color::RGB(r, g, b) =>
println!("Red: {}, green: {}, and blue: {}!", r, g, b),
Color::HSV(h, s, v) =>
println! ("Hue: {}, saturation: {}, value: {}!", h, s, v),
Color::HSL(h, s, 1) =>
println! ("Hue: {}, saturation: {}, lightness: {}!", h, s, 1),
Color::CMY(c, m, y) =>
println!("Cyan: {}, magenta: {}, yellow: {}!", c, m, y),
Color::CMYK(c, m, y, k) =>
println!("Cyan: {}, magenta: {}, yellow: {}, key (black): {}!",
c, m, Yy, k):
/) TEEBREEDX, HANMENIEHIHEEZEZ
}
}
SH:

#lallow(...)], B¥IRE 1 enum
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RS

IEFHRIT, #EM (destructure) FfES|IA (dereference) BEXDH, AANXMEBHISEAN
B89, M c BEIES A

o fASIRMMER »
o FEMER &.
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fn main() {
/) FE—1T ‘132" EHSIH., ‘& ZrE5IA.

let reference = &4;

match reference {
/) WEFH ‘&val’® XPNEXELE ‘reference’, FitHE F XA :
// ‘&i32° (12X : Bl ‘reference' BJZEH)
// ‘&val' (1FF: BIEFUILEAE D)
// N BIEE, WRERILEA &', 'i32° WHEZ ‘val',
/) EE FUEETA ‘val® ZL K ‘reference’ 5/HAIE 4.
&val => println!("Got a value via destructuring: {:?}", val),

}

/) WMRAERH &, FEEHEINEHFESIH.
match *reference {
val => println! ("Got a value via dereferencing: {:?}", val),

}

)] UE—FHEFRFHSEH, SREMH#? ‘reference’ 22— ‘& 2£F, FNIEIEG
/) BELEZE—T5IH. BFTEXTTE5H, BAGLTE.

let _not_a_reference = 3;

7

// Rust SXFIERIEHRT ‘ref's EEXTIMETH, MU BEELIZES A,
// FTEXITHEFE—15H.

let ref _is_a_reference = 3;

// 1Eitts, EXMDNIESIFHNZTE, ET ‘ref’ Fl ‘ref mut' (GAERFHSIH.
let value = 5;
let mut mut_value = 6;

/) 1EH ‘ref' X#BFFXBIZESH,
// FEF: TEHE r & '&i32° £#, BEf 'i32° —HFAUEZEITH, FHIHEZEE
/) WFEBRLMFAKF., BEFRKUE ‘println!° HFRY ‘r* K& “*xr°, GABE
// IEZE 51T, BUEBI FHH ‘println!’ B A EEE “*val', RN BEEXS B
// 51 A,
match value {

ref r => println! ("Got a reference to a value: {:?}", r),

}
/) EWMER ‘ref mut’,

match mut_value {
ref mut m => {

// BEFEFT ‘mut_value' WSIH, TEHESIH, TELXETEHNE.
*xm += 10;
println! ("We added 10. ‘mut_value': {:?2}", m);

1

S

E4

ref #&=z{
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ZEA R

KfUith, BEM struct WITFAR:

fn main() {
struct Foo { x: (u32, u32), y: u32 }

/) FE 45 1) 1R Y B R
let foo = Foo { x: (1, 2), y: 3 };
let Foo { x: (a, b), y } = foo;

println!("a = {}, b = {}, y={}", a, b, y);
/) ARBHENGHEGELTE, BIANMFHTEE

let Foo { y: i, x: j } = foo;
println! ("1 = {:2}, j = {:?2}", i, j);

// BAURBERELETE
let Foo { y, .. } = F
println!("y = {}"

00;

/) XERE—THEIR: BB REER ‘x° FR
// let Foo { y } = foo;

ZSn:

E4

LR, ref XX
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TiED)

AP0 L match DiF@ (guard) RIIED.

fn main() {
let pair = (2, -2);
/) wd—it A FREREIRZE Cpair’

println! ("Tell me about {:?}", pair);
match pair {
(x, y) if x ==y
/)N I FBHEI D E— T EiEY
(x, y) if x +y 0@ => println! ("Antimatter, kaboom!"),
(x, _) if x % 2 == 1 => println!("The first one is odd"),
_ => println! ("No correlation..."),

> println! ("These are twins"),

TR

ZSn:

E4

TTH
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=

HE

£ match B, FEIEIHE— T2, WAREEFPEMETEESXHBEFERAE., match 12
T @ FESEABTETT=RIRAFR:

// ‘age' KHK#, KR[B—T ‘u32’ fH,
fn age() -> u32 {

15
}
fn main() {
println! ("Tell me what type of person you are");
match age() {
0 => println! ("I haven't celebrated my first birthday yet"),
// ATUEEPE (‘match') 1 ..= 12, BHHFHEZEZFIE/LZS?
/) BR, £ 1 ..=12 3XHHFELELET n' . EFEHEATXUZLZERT,
n @1 = 12 => println!("I'm a child of age {:?}", n),
n@13 ..= 19 => println!("I'm a teen of age {:?}", n),
/) NEFELENERE., KEZR,
n => println!("I'm an old person of age {:?}", n),
}
}

R AT MERYEFR"GEM" enum TR, HIE0 option:

fn some_number () -> Option<u32> {

Some (42)
}
fn main() {
match some_number () {
// ZF ‘Some' AIEXH, WREWE (HEF 'n* L) FF 42, WITE.
Some(n @ 42) => println!("The Answer: {}!", n),
// PEESEMHF.
Some (n) => println!("Not interesting... {}", n),
// PEFEEME (None' BIZEH) ,
- = ()’
}
}
B0

®E, ¢ M option
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if let

TE—LEHET, B match [LECKESEEIHAMHE, tLa:

// Y& ‘optional’ EXH ‘Option<i32>" ZEH
let optional = Some(7);

match optional {
Some(i) => {
println! ("This is a really long string and “{:?2}'", 1);
/] " TERE 2 B4, XBEM optional FfEMHE "4,
/] FFE: EWNEHREN, BHAZE “TEHMAEIET XTEE,
I
- =1}
/] N B, AR “match® BEEEEBHER. TREXITRZRIG?
}s

if let AXFNZERREITIF/S, FEFEBEMEWIBR TRIEN:
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fn main() {
// EEBEZE ‘Option<i32>' £#H
let number = Some(7);
let letter: Option<i32> = None;
let emoticon: Option<i32> = Nonej;

// if let' LZHEEE: &H ‘let’ &

/) EBEGHR ({}")

if let Some(i) = number {
println! ("Matched {:?}!", 1);

}

I 27 Rust FChR

‘number® fEHI L ‘Some(i), W HIT

/) UREBEIEEEMIER, HEH else:

if let Some(i) = letter {
println! ("Matched {:2?}!", 1);
} else {
/) B K, Y% EXBIET .

println! ("Didn't match a number. Let's go with a letter!");

}s

/) BRI —FXINIERL TS,
let i_like_letters = false;

if let Some(i) = emoticon {
println! ("Matched {:2?}!", 1);

/) BRI, (EF ‘else if" KHBEZ)HE LEIEHAFI.

} else if i_like_letters {

println! ("Didn't match a number. Let's go with a letter!");

} else {

/) FHRIEN false, TEUTFTEH U T X -

println! ("I don't like letters. Let's go with an emoticon :)!");

}s

B#F, FIAA if let ILECIE(ITHNEME:
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// XX enum 2EH

enum Foo {

I 27 Rust FChR

B UL+ 4 7 = #T E,

/) ZEE c WE P T Foo::Qux, EFE—T1E, M LER FFH Some() £,

Bar,
Baz,
Qux(u32)
}
fn main() {
/) BIEEE
let a = Foo::Bar;
let b = Foo::Baz;
let ¢ = Foo::Qux(100);
// TE a MAEF T Foo::Bar
if let Foo::Bar = a {
println!("a is foobar");
}
// ZTE b REMEF Foo::Bar,
if let Foo::Bar = b {
println!("b is foobar");
}
if let Foo::Qux(value) = c {
println!("c is {}", value);
}
}

S—TFARE: if let RFEEREIESHRUNETE, BIKERFR #
[derive(PartialEq)], BAIHIEEANEILI Partialeq . EXMIERT, BE if
Foo::Bar==a =Hh, FERULENENIFIAEEILES, B2, if let EA1TH,

{RA8

EPEE—TFIE? (£ if let BELTRA:

/) ZWEHEKRLI ‘#[derive(PartialEqg)] ",
// HEAWRNEILY ‘PartialEq’', X ENT4 FEER ‘Foo::Bar==a' ZXWHEH.

enum Foo {Bar}

fn main() {
let a = Foo::Bar;

// ZTEIH Foo::Bar
if Foo::Bar == a {

/) N DR R IFENRIAEIR, EH "if let’” KEHRE,

println!("a is foobar");

}
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B

y 3

Wz, option, FItEXHEY RFC

https://rustwiki.org/zh-CN/rust-by-example/print.html 76/303


https://rustwiki.org/zh-CN/rust-by-example/custom_types/enum.html
https://rustwiki.org/zh-CN/rust-by-example/std/option.html
https://github.com/rust-lang/rfcs/pull/160

2023/9/17 16:20 L) 72 Rust H13CK

while let

M Af let ZH1U,
B HNAYAAD:

while let tHAILDUBHIHEA match NEEIFE—LE,

// ¥ “optional’ SR

let mut optional

®A “Option<i32>"
Some(0) ;

/] BEEE
loop {
match optional {
// 3R “optional’ FEMIKIN,
Some(i) => {
if 4 > 9 {
println! ("Greater than 9, quit!");
optional = None;
} else {
println! (" 4" dis “{:?}" .
optional = Some(i + 1);

BT,

AT FEEDIR.

Try again.", 1i);

}
/] N BEZREH!
s
/] SRR R L EEF
=> { break; }

/] N AHABASREAEGR? SEEERRNLES

A=
=15

£ while let AJRMEXRAIERFEIMMAE:

fn main() {
// ¥ ‘optional' 8% ‘Option<i32>' Z£#
let mut optional = Some(0);
/) FIEIE: K Clet® J§ ‘optional' MEHIA ‘Some(i)' AT,

/) RITEGHE ({}') . ZWE ‘break’,
while let Some(i) = optional {
if 1 > 9 {
println! ("Greater than 9, quit!");
optional = None;
} else {
println! ("3 4ds “{:?} . Try again.", 1i);
optional = Some(i + 1);
}
/)N MERREHEL, HFATFHEXN ML IELINIET .
}
// N Cif let' B atH] ‘else’/‘else if' 7 4],

// i ‘while let' B F.

https://rustwiki.org/zh-CN/rust-by-example/print.html
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B

y 3

Wz, option, FItEXHEY RFC
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2k

K28 (function) (£ fn XEFRER, RANSHFERTERE, MNTE—H, MRRER
—MME, BRERBEANIERX > ZEHEE.

REBEENFRAIVEENIREE, A UERBAER return 1BEQMIERIR—ME, EZFMU
Tﬁ%ﬁwfﬂ%ﬁﬁo

UBANERREBKETS FizzBuzz F2FIE!

// Fl C/C++ I — 71, Rust WIREHE X U EERE RH A
fn main() {
/) BIATUEXEFFARLYE, EEBEXE
fizzbuzz_to(100);
}

// — T & [B] 75 /7 18 A9 R £
fn dis_divisible_by(lhs: u32, rhs: u32) -> bool {
// HRIER, 1€ EIRI[E
if rhs == 0 {
return false;

}

/) XE—TERXZL, TULHE ‘return’ X#F
lhs % rhs == 0
}

/) =T P REEBHNERH., L LREE—TETERE (),
fn fizzbuzz(n: u32) -> () {
if dis_divisible_by(n, 15) {
println! ("fizzbuzz");
} else if ds_divisible_by(n, 3) {
println! ("fizz");
} else if dis_divisible_by(n, 5) {
println! ("buzz");
} else {
println! ("{}", n);
}
}

// HERERE ()" B, REHEE LSRRG E R
fn fizzbuzz_to(n: u32) {
for n in 1..=n {
fizzbuzz(n);

}
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"
Rk
V4

7375 (method) ZAKMITIRAVEE, XLEHEBEITRREF self FiLEIXSRPNEBIENELM,
B impl URBIRAE S,
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struct Point {
x: fé64,
y: fé64,
}

/) LB, “Point' BIATHE 74 X E 45 H
impl Point {

/) XE—TEEEFE (static method)

// ﬂ?/u\ /i\tz_ﬁﬁg;&,;gﬁjijjﬁ

/) XEFHE—RRBAEHIEZ (constructor)

fn origin() -> Point {

Point { x: 0.0, y: 0.0 }
}

/) BI—TEBETHE BERTSE
fn new(x: 764, y: f64) -> Point {
Point { x: x, y: vy }

}
}
struct Rectangle {
pl: Point,
p2: Point,
}
impl Rectangle {
// X NEBF % (instance method)
// &self 2 ‘self: &Self' BIIBL# (sugar) , Hf ‘Self' EFHZHAZH
/) EH, HXTHIFH ‘Self' = ‘Rectangle’

fn area(&self) -> f64 {
// self’ B miEE~FFK b5 1 F K
let Point { x: xl, y: yl } = self.pl;
let Point { x: x2, y: y2 } = self.p2;

// ‘abs® ®—1 ‘fe4’ EEGFH)E, &[EVEHEERESE
((x1 - x2) * (yl - y2)).abs()
}

fn perimeter(&self) -> f64 {
let Point { x: x1, y: yl1 }
let Point { x: x2, y: y2 }

self.pl;
self.p2;

2.0 x ((x1 - x2).abs() + (yl - y2).abs())
}

/) XTFHEERBAEETEZRN
// “&mut self' Jy ‘self: &mut Self' HIIZL#E
fn translate(&mut self, x: 164, y: f64) {
self.pl.x += x;
self.p2.x += x;

self.pl.y += y;
self.p2.y += y;

}
// ‘Pair’ BEFE: MTHEDENER

struct Pair(Box<732>, Box<732>);
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impl Pair {
/) XTNFZER “HFE” HHAENEIR
// ‘self' AN ‘self: Self' KIiEL#HE
fn destroy(self) {
// BEH “self’

let Pair(first, second) = self;
println! ("Destroying Pair({}, {})", first, second);
// ‘first' f] ‘second' B IEHEEEK

}

fn main() {
let rectangle = Rectangle {
/) BEHEERANXE S 1HH
pl: Point::origin(),
p2: Point::new(3.0, 4.0),
+s

// BT A B T R B 15K A

/) FEE—TSH ‘&self ZREzUZ#H, IVAI:

// ‘rectangle.perimeter()' === ‘Rectangle::perimeter (&rectangle)’
println! ("Rectangle perimeter: {}", rectangle.perimeter());
println! ("Rectangle area: {}", rectangle.area());

let mut square = Rectangle {
pl: Point::origin(),
p2: Point::new(1.0, 1.0),
}s
// IR ! ‘rectangle’ 1 AL, BXLFEEE—THZTNR
//rectangle. translate(1.0, 0.0);
/) ut—id A K UIT R OE

// IEEBIT! AIZEXNRAUEHRTESZE
square.translate(1.0, 1.0);

let pair = Pair(Box::new(l), Box::new(2));
pair.destroy();
// IRE! BIEHA) ‘destroy' 1§ “HFET” ‘pair’

//pair.destroy();
J/ m—i N FUHITIFREE
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ikl

Rust FEYHFE (closure) , thiUff lambda RAXEZE lambda, E—3KEERBIHIREBIEREH
TSHRE, Fla, — 1 rIBAEIR x TENFHEWNT:

|val| val + x

ENREENENEENERT (on the fly) (ERNBESAE. WA—THEMERA TR
£H8E, FTREAFAEN, MANREXRERELANENHES, MAZERDIIERA.

Hithpy4s R B4

o FERRMER || &L O BASEIEREE,
o REAESRMT ({1) NTEINRANZHIE, HtERLFIL,
o BREENHIRINPIARRITE.,

fn main() {
// B EH R D LT,
// FEE: FTEHIXITEEHKR 69 LT
fn function (i: 132) -=> 732 { i + 1}

// HEEEZRN, XEXENFENHERSA,

/) RBELTHRE— 1, PEXEREIHER (P FKEL R EE AR,
/) XEEFFL (nameless function) #KIEIELA S &M i HHIELE,

let closure_annotated = |i: 732 -> 732 { i + 1 };

let closure_inferred |4 | i+ 1

/) FEE D FEHEHE RS HAR LR BET .
// EB[EEZ S Z](https://doc.rust-lang.org/beta/reference/types.html#closure-t
/) HEXANENNERGE “HEXEHE”, TEFSIHAXE, MAHLEZEZXN LEAFT

// ‘closure_xxx' TEME5H,

let i = 1;

// VB R A B,

println! ("function: {}'", function(i));

println! ("closure_annotated: {}", closure_annotated(i));
println! ("closure_inferred: {}", closure_inferred(i));

/) REZHHAE, KlEl—1 "i32° £EH,

// BEZEHREBNEZH.,

let one = || 1;

println! ("closure returning one: {}", one());
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v Y

IR

ABEARLERRE, BEMIMBEEKRNEE, FHAEEKEEENEINERTET. XESHRK
(capture) gEmBREMENARI, BEAIREn) (move) , XAIfER (borrow) . FERBETEA
THERFEREE:

o BEIUS|A: a&T
o BIIFITLS|A: &mut T
o BIfE: T

HMEMcEds I RkmREE, FRNEFENEREMSI.
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fn main() {
use std::mem;

let color = String::from("green");

// XTNHAEFE “color’, ERVEIER (BEIZ5/FH, &) ‘color’ HIFzERM
/) HEKXBZMEF ‘print’ TEH, ‘color’ *—BHRITHEHARLZHEZ

// ‘print’ BHFIEFLE,

//

// ‘println!’ REESIHBEREHR, MXTNHEHFNEEZTENTFH, HILLTFE
/) A=A XEA ‘println!’,

let print = || println! (" color : {}", color);

/) EREFRFEFHIFE ‘color”,
print();

// ‘color’ BIEAXEAAIZEMEH, ABANHAEBRIFE—THME ‘color’ WA EE5H.
let _reborrow = &color;
print();

/) EREERA ‘print’ Z/E, Ba)EEHIEHEE LT,

let _color_moved = color;

let mut count = 0;

/) XTI EE ‘count” EHIEN., BEHIX=, EFERFZF ‘&mut count’ I EF

// ‘count' KB, (B “&mut count' HWERRI A1, FTUBEINREXME U,
// ZHBIZEIERA ‘count’,

//

// ‘inc' BIEIEFEEZEM L ‘mut’, AANFHEEFZMRFE—T ‘&mut’ TE., #HHER,

/S ZREEHNELME ﬂ%%/ﬂﬁwnﬁEIT T Eﬁb/ﬂ@ﬁﬁ¥z517 ;B
let mut inc = || {

count += 1;
println! (" count™: {}", count);

+s
// (& F A Z 15 HiE A E

inc();

/) BAZEEBEHE, TUDGATZEEFR “count’
// it B E 7 E A IF S H IR

// let _reborrow = &count;

// N —id s BUITEREE,

inc();

// HAETHEMERH ‘&mut count', [ Ut BT L iF # #h & 77 15

let _count_reborrowed = &mut count;

// T ERI2£E (non-copy type) .

let movable = Box::new(3);

// ‘mem::drop’ BER ‘T EXHEXE, FIUABHFEHAZLTENE, XHIELT,
/) AEFERGESEFZTE, MMFREEFZZN, 1 8] L # £ 2 9 7% 5
// (move) ZFEF, Hi ‘movable' TEHXEBEUHEBNITHER,
let consume = || {

println! (" movable : {:?}", movable);

mem: :drop (movable) ;

s
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// ‘consume® JEFETZEE, X ZHAEREERHE—X.
consume () ;
//consume() ;

/7N i FUHITIEREE,

EELY | ZHIERA move =IEHHBEVSHRBIATRENBMN:

fn main() {

2

E4

// Vec' HIEXLETATERA,
let haystack = vec![1, 2, 3];

let contains = move |needle| haystack.contains(needle);

println! ("{}", contains(&l));
println! ("{}", contains(&4));

//printin! ("There're {} elements in vec", haystack.len());
// N BB EE—1THIERE S B ENER, BANCHREINATFELTEHRKBINE
/) ZIEHEFEFE.,

/) EHERES PR ‘move REHHEUPNETEFIAIEH “haystack', R Z/E
// ‘haystack® (A AH, BELEHNIEET=SHEIR,

0

Box F[1 std::mem::drop
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TERBAS ]

2 Rust THRXBRBMEEASHINRTHTERIR, EERSRNN, SMEMEEZTR
EY, SUAEFENEASHE, DIAELAENTERE, ERBUERMUT trait RE—FF
FRIBEN . ERIREIFZEIZ AT :

e Fn: RNERARNNEBEIESIE (&1) WHE
e FnMut : RNERARNANBEIALSIA (emut T) WHE
e FnOnce : RNEIRAXNNBEIE (7) WA

i IRFZFRAEXE, BRAN &1 RZFRM T AATENSIA, amut 7 MAJBARZERIE
£, 1 R TRENMBENMIFER.

SN BEMBRANGTRE, FFSETIEURGIRDNTNRMHEIR,
i RYAEREAY, BXLEREREERTRNIRE TREURH ZZSHH IR,
BIENA—12RENREEA Fnonce MIABIEASE, XX EIRTAERER &T, &mut T B¢ T HEY

—HMHEIRAL I, BREFSREZSREMBREEENEENERBRRAERIRS I,

XZRNUMREUBHNLNHERTE, WHASLERNEREMANEREE., TERIEHRA
BRI MRSEREBIRAR Fn, BATRITFZFAEET emut T 31 T HREE.

£ TTEGFH, WEDFE—FR Fn. FnMut 1 Fnonce, BEFESAREMA:

https://rustwiki.org/zh-CN/rust-by-example/print.html 87/303



2023/9/17 16:20 L) 72 Rust H13CK
J/ ZREEACOENSHHBFHE,
fn apply<F>(f: F) where

// HEREEAERM KO E.
F: FnOnce() {

J/ N ubt—it: 4 ‘FnOnce' #% B¢ ‘Fn' 2 ‘FnMut',

O3
}

// WAHE, BE—T ‘i32° BHRH.

fn apply_to_3<F>(f: F) -> 732 where
/) HELE—T “i32° BEHIKE—T ‘i32° BH,
F: Fn(732) -> 132 {

f(3)
}
fn main() {
use std::mem;
let greeting = "hello";
// P ERHAER,
// ‘to_owned' MM I1EFHAIEIECIEE T B KA.
let mut farewell = '"goodbye".to_owned();
/) Wik 2 1EE: BI5IHFIKX greeting’, BT EHHIKX farewell’,
let diary = || {
// ‘greeting’ BiI5/H#HIK, WEEHEE 'Fn',
println! ("I said {}.", greeting);
// FXKZET ‘farewell' , AMEXRAEOBEILTZESIHRFEREE.
// BEFE FnMut’,
farewell.push_str("!!!");
println! ("Then I screamed {}.", farewell);
println! ("Now I can sleep. zzzzz");
// FaiiEH drop X EZKFEETEIXE “farewell ',
// B HEZEZE ‘FnOnce',
mem: :drop(farewell) ;
}s
/) KEHEENSE, HAKIHK "apply .
apply(diary);
// 6B ‘double' #%/E ‘apply_to_3' HJ trait X &,
let double = |x| 2 * x;
println! ("3 doubled: {}", apply_to_3(double));
}
S0

std::mem::drop, Fn, FnMut, ] FnOnce

https://rustwiki.org/zh-CN/rust-by-example/print.html 88/303


https://rustwiki.org/zh-CN/std/mem/fn.drop.html
https://rustwiki.org/zh-CN/std/ops/trait.Fn.html
https://rustwiki.org/zh-CN/std/ops/trait.FnMut.html
https://rustwiki.org/zh-CN/std/ops/trait.FnOnce.html

2023/9/17 16:20 L) 72 Rust H13CK

REER

HAEMEENERETHRATERERMTH., IFFERLEFRIG? HIEF, UER—TERFAE
ERREAZH, XBEKABRZEN, HEEXNAIURE T XENER,

/] “F EZEN,

fn apply<F>(f: F) where
F: FnOnce() {
O

+

SHABKEN, FESTRIAMEIE—TERRENGHRE, RUMEASRRNEE, EIAX
MARFEBIR SRR ENINEE, BT Fn . FnMut 3% Fnonce = trait HHI—F,

HERAANBENRESE, BT XNEWENEERI, TRNAESHEKRZIZEN, A, FH
RRELEWNSE <1> TTABEH, #AERARTN. BX L, BAENZEWAEIINZE Fn .
FnMut . 3¢ Fnonce AFHIIBM trait, NFARZEWFNEEMSMERLREE T,

J/ F WA —TREMASHABEEENTHEXLY “Fn', XX ‘print’ £
/) BRIEF—H.
fn apply<F>(f: F) where
F: Fn() {
f(O);
}

fn main() {
let x = 7;

/) BH x BESXIA, #AHNELH Fn,
/) WHHEFMBEE “print’ H,
let print = || println!("{}", x);

apply(print);

Z0:

M

¥R, Fn, FnMut, ] FnOnce

~/
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$aI A\ BRI EX

AR B UERNSER, RRAEBIERBES A MNIE, ML RFFP—TEZAE
ERSERRE, IBAEMHEZTEM trait ARAORBEA AT UENESE,

J/ EX—TREH, TUEZF—TH ‘Fn° REZE ‘F* SHHBAFE.
fn call_me<F: Fn()>(f: F) {

(O
}

/) EX—THE ‘Fn' XFHKFZERKEH (wrapper function) ,
fn function() {
println!("I'm a function!");

}
fn main() {
/) EX—THE Fn' LJFRAEIH B,
let closure = || println!("I'm a closure!");
call_me(closure);
call_me(function);
}

Zii—a), Fn. FnMut F Fnonce XYt trait BBFA T H B MEBEBNEREFIERTE,

N

0 :

Fn, FnMut,*D FnOnce
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TER5tLS ]

ABENBMASEEAIEEN, FROREIFEENBESE (output parameter) tHEIZEFIEE
H, AMREIAEXRESE M, EHNBERT Rust RIFREIEMR (JEZH) IEE, IRBENX,
EZNA 2R 2R, ﬁﬁMRﬁﬁﬁH impl Trait Z/BEIREI—PHE,

(1] B B BHFIER !

e Fn
e FnMut

® FnOnce

BRIEEZ SN, EOTUER move XiEF, EXRAMBHBRAKIELERTHN., XZ2LFHI, EHN
ERECRLN, RIS BrHmRERER, EHAEFB TIREIEIA,

fn create_fn() -> impl Fn() {
let text = "Fn".to_owned();

move || println!("This is a: {}", text)
}

fn create_fnmut() -> impl FnMut() {
let text = "FnMut'".to_owned();

move || println!("This is a: {}", text)
}

fn create_fnonce() -> impl FnOnce() {
let text = "FnOnce".to_owned();

move || println!("This is a: {}", text)

}

fn main() {
let fn_plain = create_fn();
let mut fn_mut = create_fnmut();
let fn_once = create_fnonce();
fn_plain();
fn_mut();
fn_once();

}

S0

Fn, FnMut, ;2B #l impl Trait.
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8Ed hauflF

ANTIHNETL A E R E R A 2R 6+,
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Iterator::any

Iterator::any B— 1, BEELE—1TERS (iterator) , HEAF—FTEHEIBIE
(predicate) RESBIRE] true, BNHRE] false (FF: 1BIARFABMER, true/ false
=AEEHETRLMIREE) . ENERAT:

pub trait Iterator {
/] BOECRIKREL,
type Item;

// “any’ &% “&mut self’ ZE (FE: BT, X2 ‘self: &mut Self’ HEHE)
/] FREAREAVERE I MRERNIEN, BERSHIERE.
fn any<F>(&mut self, f: F) -> bool where
// “FnMut’ RTHEBANEZERZREWREN, MABEEIER.
/] “Self::Item’ RIPTEZBIEEZBLEHE (FE: BEASIINATENZEE)
F: FnMut(Self::Item) -> bool {}

}
fn main() {
let vecl = vec![1, 2, 3];
let vec2 = vec![4, 5, 6];
// Xt vec B9 ‘dter() FM '&i32', (BIH ‘&' LE) IEEBEHHE i32°,
/) FEF: EE ‘any' FEAESEIHMIE ‘vec.iter()' FHHBIEMRZEEITE— T M
/) EEHE, RAABEKINSHE "&i32° EHA,
println! ("2 in vecl: {}", vecl.iter() .any(|&x| x == 2));
// X vec B9 ‘into_iter()' M ‘i32° EH, LTEFEBEW,
println! ("2 1in vec2: {}", vec2.into_iter().any(| x| x == 2));
let arrayl = [1, 2, 3];
let array2 = [4, 5, 6];
/) XTEAR Cdter()' FEH '&i32°,
println! ("2 in arrayl: {}", arrayl.iter() any(|&x| x == 2));
J/ XTEAR] ‘into_iter() #M ‘i32°,
println! ("2 1in array2: {}", array2.into_iter().any(|x| x == 2));
}
BI:

std::1iter::Iterator::any
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Iterator::find

Iterator::find @— PRI, EELE—TERZBN, YA option LEREIE—NHEIBIE
TR, ERNZERUWT:

pub trait Iterator {
/] BOECRIKREL,
type Item;

// “find® #F “amut self’ ¥y, FREARLAVFRE AIAMMERMNE,

/] BASHIER.

fn find<P>(&mut self, predicate: P) -> Option<Self::Item> where
// ‘FnMut' RTEBRNTERZ REEWIER, MARERIER.
/] “&Self::Item” 1EEATHHRTEAXRE (FF: BNERB[TRNSIAEE)
P: FnMut(&Self::Item) -> bool {}

}
fn main() {
let vecl = vec![1, 2, 3];
let vec2 = vec![4, 5, 6];
/) Xt vecl B9 ‘dter()' Y4 ‘&i32° ZEH,
let mut diter = vecl.iter();
// X vec2 HY ‘into_iter()' M ‘i32° EH,
let mut dinto_iter = vec2.into_iter();
/) SEREFELETENSI HE &&i32° £H, BHHE ‘i32° £H,
/) EXE:ER find' FEASEEARBSTENSIBELEAE, EAFTEES
// & ‘&i32° KB, FIUELAHABEKNE "&&i32° X H,
println!("Find 2 in vecl: {:?}", -iter Find(|&&x| x == 2));
/) STERBFELTENSIHE '&i32° £H, BEWH "i32° £H,
println! ("Find 2 in vec2: {:?}", 1dinto_iter.find(| &x| x == 2));
let arrayl = [1, 2, 3];
let array2 = [4, 5, 6];
/) XTEARG “iter()’ #¥MH "&i32°,
println! ("Find 2 1in arrayl: {:?}", arrayl.iter() find(|&&x| x == 2));
/) AR ‘into_iter()’ BE XM ‘&i32'",
println! ("Find 2 in array2: {:?}", array2.into_iter().find(|&x| x == 2));
}
S

std::iter::Iterator::find
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= BT EREX

Rust 2T SME S (Higher Order Function, HOF) , fgBRLEMN— NS DNREN, HH/FZE

FFE—TEERNRERIRE, HOF MEHIERES (lazy iterator) %5 Rust 3K T R

(functional) ZRFZRIXAE,

fn is_odd(n: u32) -> bool {

n%2-==1
}
fn main() {
println! ("Find the sum of all the squared odd numbers under 1000");
let upper = 1000;
// @< (imperative) B9E %
/) BFHHENBZZZE
let mut acc = 0;
/) ¥t e, 1, 2, ... BIEXF K
for n in 0.. {
/) BFRIFEH
let n_squared = n * n;
if n_squared >= upper {
// EBEXTF_ERIE L 16 H
break;
} else if dis_odd(n_squared) {
// 1 RE EF I
acc += n_squared;
}
}
println! ("imperative style: {}", acc);
// R T )%
let sum_of_squared_odd_numbers: u32 =
(0..).map(|n| n * n) // FTBEBEARHMERTER
.take_while(|&n| n < upper) // HV/\F _E[RAY
.filter(|&n| dis_odd(n)) // BRE#H
.fold(0, |sum, 1| sum + i); // S=/FMIELF
println! ("functional style: {}'", sum_of_squared_odd_numbers);
}

Option I =23 #BSEIN T A DS MRS
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R ERERIER

AERER (diverging function) ®A%IR[El, EIMEAR ! fnic, X2—1TTEE,

fn foo() -> ! {
panic! ("This call never returns.");

}

*Dﬁﬁﬁﬁf&*’*”*ﬁ& XM RBIELFI, EALRE AT B A MNMA PIREENSE
2, BES 0 XEBAE, FERE—TAENIE.

ATEEF, BRREEFREES, BLERHBRERE,

fn some_fn() {

O
}
fn main() {

let a: () = some_fn();

println! ("This function returns and you can see this line.")
}

TEHXTREER, XTREKEAZRFEHATRELERE.

#![feature(never_type)]

fn main() {
let x: ! = panic!("This call never returns.");
println! ("You will never see this line!");

=, F

AXEBEKGE—THRORT, BXFLEXIFEERAELE. SMELENETERNREER MUK

E’éiﬁejjﬁﬂﬁﬂﬂ SH) MR AEREEMRER NS ER, BHIMTE match TEH
1NHS a0 TUE:

https://rustwiki.org/zh-CN/rust-by-example/print.html
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fn main() {
fn sum_odd_numbers(up_to: u32) -> u32 {
let mut acc = 0;
for i in 0..up_to {
/] FEZXT match RIARAIREEMLIN u32,
// EA “addition” TEEXPEER,
let addition: u32 = match i%2 == 1 {
/] “i” TEMEEN u32, XEFLER,
true => 1,
// B—FHE, “continue” FIAXAIRE u32, BEMNALEIRE
/] AREKEARRE, AEARERLCRERALNEREK,
false => continue,
}s

acc += addition;

}
acc
}
println! ("Sum of odd numbers up to 9 (excluding): {}", sum_odd_numbers(9));
}
XRKIEMERR (80 loop {}) RIREN (WIMEARSSES) A LIEFHTZRVREN (A0 exit() ) HIR
[BIZEHY,
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1=

Rust 21t 7 —EBARIEIR (module) RE, AIMRARBIRBERDMS MEERET (BR) , H
EEXERIR 2 BRI (AF (public) sifAHE (private) ) .

RIRZW (item) MKS, WAMNUE: R, S, trait, impl R, EEHERIR,
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I

HIANERT, BERPWTHREERNA LS (private visibility) , AEBIAIILE pub BifFERE
HX—1TH. BREREAEM (public) WA AMERIMIIEREALE,
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J/ —TEBH ‘my_mod' HIIEIE
mod my_mod {
/) BRPBITEHINRE B L AL
fn private_function() {
println! ("called “my_mod::private_function() ");

}

/) &R “pub’ EMHIERLZEINATL I,
pub fn function() {
println! ("called “my_mod::function() ");

}
/) EE—&RFA, GAKFEAEECT, BIMEEEHEH.

pub fn dindirect_access() {
print! ("called "my_mod::indirect_access() , that\n> ");
private_function();

}

/) BRWEXERE
pub mod nested {
pub fn function() {
println! ("called “my_mod::nested::function() ");

}

#[allow(dead_code)]
fn private_function() {
println! ("called “my_mod::nested: :private_function() ");

}

// 1EH ‘pub(in path)' EZEXKWRHRELENERZHATL,
// ‘path’ WTERXEHE (parent module) E{#H 50 & & (ancestor module)
pub(in crate::my_mod) fn public_function_in_my_mod() {
print! ("called “my_mod::nested::public_function_in_my_mod() , that\n :
public_function_in_nested()

}

// 1 “pub(self)’ ZEZEXHIRIIE EHEREF AL,
pub(self) fn public_function_in_nested() {
println! ("called “my_mod::nested: :public_function_in_nested");

}

// 1 ‘pub(super)’ EZEXHRHRAELERP AL,
pub(super) fn public_function_in_super_mod() {
println! ("called my_mod: :nested::public_function_in_super_mod");

}

pub fn call_public_function_in_my_mod() {
print! ("called “my_mod::call_public_funcion_in_my_mod()", that\n> ");
nested: :public_function_in_my_mod();
print! ("> ");
nested: :public_function_in_super_mod();

}

// ‘pub(crate)’ (RIS £ X F crate HE 4
pub(crate) fn public_function_in_crate() {
println! ("called “my_mod::public_function_in_crate()");

}
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// BRE R RAY A 1% & 18 16 [5] B9 F T
mod private_nested {
#[allow(dead_code)]
pub fn function() {
println! ("called “my_mod::private_nested::function() ");

}
}

fn function() {
println!("called " function() ");
}

fn main() {
// BRIV FEF T 1HE 5 F 892 56X .

function();
my_mod: : function();

/) RNEI, BREKRERRALN, eI UELERIE I,
my_mod: :indirect_access();

my_mod: :nested: : function();

my_mod: :call_public_function_in_my_mod();

// pub(crate) Iia] X7 @ — T crate HHI{E a #7515 |a]

my_mod: :public_function_in_crate();

// pub(in path) IR BE7 15 & A9 & B & 15 |4]

// R BH ‘public_function_in_my_mod' Z# HHI
//my_mod: :nested: :public_function_in_my_mod() ;

// b —id A BXUE 21T RV ERE

/) BROOMWETTEEE®E LI, IEEERELELERRALL

// IR ! ‘private_function' Z%# B HI
//my_mod: :private_function();

/7 w—id A BROE U 1T E R

// IR ! ‘private_function' Z%# B HI
//my_mod: :nested: :private_function();

// wm—it A BUE UM 1T B9 )E
// Error! ‘private_nested' is a private module

//my_mod: :private_nested::function();

// i —id A BROE U AT B9 E FF
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el N: D AR

EMENFEROBE—TARENER. FERAAAEGMENATLE, AL pub BIHENRE
HZTH. RAEMNGHIREREXRRZIMAEEFERN, XA LMT REFR, EEXERE

=8 (BNE%E, encapsulation) ,

mod my {
/) —TARBRIGHE, TE—TL2EBHNFE (EENZE 'T')
pub struct OpenBox<T> {
pub contents: T,

}

/) —TLRBREHE, FE—TRENFER (EHERNZHE 'T')
#[allow(dead_code)]
pub struct ClosedBox<T> {

contents: T,

}

impl<T> ClosedBox<T> {
/) — LB IE RS L
pub fn new(contents: T) -> ClosedBox<T> {
ClosedBox {
contents: contents,

}

}

fn main() {
/] FELEFERNBE WK, FTUGRFE—#FHE

let open_box = my::0penBox { contents: "public information" };

/) FHBENBFERAUEREEZ,

println! ("The open box contains: {}", open_box.contents);

/] FEHMEFENANABLEWETERFFFR SR IE.,
// IR ‘ClosedBox' BEEBE#M B FE.

//let closed_box = my::ClosedBox { contents: ''classified information" };

// i — A BRUH U 1T L R

/) PEFBHMEFEE A LAERE 2B 89 IE 2 KB EZ .

let _closed_box = my::ClosedBox::new("classified information");

/) HE—TLEHBEFPHINEFETBELEE,
// ! ‘content’ FREHHFH.
//println! (""The closed box contains: {}'", _closed_box.contents);

// i —i N BRUHU 1T L R
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B

y 3

2B M A
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0ER =15

use FIAFIMUE— 1M =BNBERAER—MHNRF, MNMESZIAE,

// 1% ‘deeply::nested::function' BiZ#FEF| ‘other_function’,
use deeply::nested::function as other_function;

fn function() {
println! ("called " function() ");
}

mod deeply {
pub mod nested {
pub fn function() {
println! ("called “deeply::nested::function() ")

}
}
}
fn main() {
// BEHEZiHE ‘deeply::nested::funcion’
other_function();
println! ("Entering block");
{
// XFH] ‘use deeply::nested::function as function' Z,
// Ut “function() " JEE# I ERIEE R .
use deeply::nested::function;
function();
// ‘use' HEHEBEREIEHFE., HEXTHFH, “function()’
/) HWEBRRFEXTREBRES,
println! ("Leaving block");
}
function();
}
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super ] self

FILAERRZRER super (RZR) M self (BF) XBEF, MMEHEIMADERRIEEX, AL
LIE R ERIR IR R .
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fn function() {
println! ("called " function() ");
}

mod cool {
pub fn function() {
println! ("called "cool::function() ");

}
}

mod my {
fn function() {
println!("called “my::function() ")}
}

mod cool {
pub fn function() {
println!("called “my::cool::function() ");

}

pub fn dindirect_call() {
/] AEBRMMXMEREAIARABERA " function® HIRERN!
print! ("called “my::indirect_call() , that\n> ");

/] “self’ XRFRLTABPEREAE—EXTFIFE "my .

// A “self::function()” MMEHEA " function() #HFEERBNER,
/] BERMIIRTIERAIREL,

self::function();

function();

[/ BAMBEIDMER “self’ XihlE “my” RERIS—TEIR:

self::cool::function();

/] “super’ XEFRTEME (B "my  &RINE)

super::function();

/] XIEHE *cratex EREHAYEE “cool::function® ,
/] EXNMIFS, crate EREERIEMITERE.
{

use crate::cool::function as root_function;
root_function();

}
fn main() {

my::indirect_call();

}
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BIRTT M BB /B RIORREMT. LRIME (M) —BHes FHORBRIFIBIX
fheh:

I 27 Rust FChR

$ tree .

|-- my

| | -- dinaccessible.rs
| |-- mod.rs

| ‘-- nested.rs

‘—— split.rs
split.rs AR

// WERBEEKREAN ‘my.rs’ 3 ‘my/mod.rs’ X, HIEZXHEHNABKE
/] MAEREIR—EN “my’ MEREE,
mod my;
fn function() {
println!("called " function() ");
+

fn main() {
my::function();

function();
my::indirect_access();

my: :nested: :function();

}

my/mod.rs BIARAR:
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// M, “mod inaccessible’ ] “mod nested’ Y%#Z| ‘nested.rs’

// “inaccessible.rs’ X, HEEINEIZBIRRS,
mod +inaccessible;
pub mod nested;

pub fn function() {
println! ("called “my::function() ");
}

fn private_function() {
println!("called “my::private_function() ");

}

pub fn dindirect_access() {
print!("called “my::indirect_access()" , that\n> ");

private_function();

my/nested.rs BIARE:

pub fn function() {
println! ("called “my::nested::function() ");

}

#[allow(dead_code)]
fn private_function() {
println! ("called “my::nested::private_function() ");

}
my/inaccessible.rs RS

#[allow(dead_code) ]
pub fn public_function() {
println! ("called “my::inaccessible::public_function() ");

}
BAIERNBMNALEREIT, MABEN—F:

$ rustc split.rs && ./split

called "my::function()’

called " function()"

called ‘my::indirect_access()’, that
> called "my::private_function()"
called "my::nested::function()’
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Crate

crate (FXHE "B, BIEF" 28) =2 Rust WRIFETT, HiEAMA rustc some_file.rs T,
some_file.rs #H{E crate {4, MR some _file.rs BEEEZE mod FHH, ABAREIRNIER]
ABBERFZBIHIEAN crate XEFNBNERL, RO1ER, BRASEMFRIFE, RE crate
TEWRIE,

crate AIAGRIEA —#BIFTHATXMH (binary) SEXMH (library) . BRIAMERT, rustc M
crate FRAETHBIRTHATX MG, XMITARLAEN rustc AU --crate-type EE,
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3

ILRAMNBIE—1TE, REEEUTLEE#EES—1 crate,

pub fn public_function() {
println!("called rary's “public_function() ");
3

fn private_function() {
println! ("called rary's “private_function() ™ ");

}

pub fn dindirect_access() {
print! ("called rary's “dindirect_access()’, that\n> ");

private_function();

$ rustc --crate-type=1lib rary.rs
$ ls libx
library.rlib

EINERT, EREMA crate XHFHRF, BIENL “lib” BI4R, EXTEIARFRE]AER
crate_name Bt BE.
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{ERE

ERE— crate BEIEEI ETEEE, PIBMER rustc By —-extern &I, ABEBABENIGS
AR S ERBERNERT, WRRORERESTOUEMEREBE.

// extern crate rary; // & Rust 2015 RHABRRAZEXPTSNIEG

fn main() {
rary::public_function();

// ¥REE! “private_function® ZIAEH
//rary::private_function();

rary::indirect_access();

# library.rlib REHFFNENRKRZ, XERIREER—BHXT:

$ rustc executable.rs —--extern rary=library.rlib --edition=2018 && ./executable
called rary's “public_function()"®

called rary's “1dindirect_access() ', that

> called rary's ‘private_function()"’
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cargo

cargo REAR Rust BEERTEH., ©ARZIFEFHNMERESABRENTFRARNTLR
MK XETHEERE:

o IKFIEIEMS crates.io (B Rust &EMARS) &£
o H{EMEITINY
o HEAEENNT

REFNMA-LRENTNEMENR, RIIRAILAE cargo B A FHHAHEIFARNS.
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(3 3]

REZHEFHBSMETRELE, IRMEZFNEBTER, BARMAEXSERIRARE
=, ZIoMZ, Rust BUESHAREC cargo THR! cargo FAIAEIERIMBAMKEI XA,

TEEIZE—TH8 Rust NH :

# ZIABIRTIAT S

cargo new foo

# WEE

cargo new --lib foo

MNTFAENERELD, BANEERENEE —HBATRITXGMAZE, EBRENEHZEEER
B,

mLdm<E, BEIHNTAS:

ALl

foo

t:: Cargo.toml
src

L— main.rs

main.rs R EPANDRX S ——XBZT AR, cargo.toml f4IE ( foo) K
cargo FECE X, M cargo.toml X4, BEIXUNTHHNRAS:

[package]

name = "foo"
version = "0.1.0"
authors = ["mark'"]

[dependencies]

package NHEHJ name FERRIAMBMBR., WNREET crate (FEBMEZNSR) , B4
crates.io YERLLFEARBARRFR, XL E4mIFATHIL A ZHBI BT AT X BR,

version FERE{FEAIEXIAIZE] (Semantic Versioning) Y crate lRAS,
authors FEXFRIAAT crate ITRIEETIR,
dependencies X&) AT ATLAR AT B ARINUKE

#H2MEF, RFBRMNEERFE—TRENGLITHRE (command-line interface, CLI) ) . 1R
BAJDATE crates.io (B77H9 Rust B MARSS) EXFIRZREMN Rust 8, EF—1"SZIINEE
clap (iIFF: — 1TSS HNENEE) . EEEAXE, [clap] &IAMIREAR 2.27.1, &E
ERRFRRRINARE, IR EREMIE cargo.toml XHEHFH dependencies INGEEUATA
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BNIHEFRE @ clap = "2.27.1" , HEA, £ main.rs XHEFE L extern crate clap, ®i#l
EE—H., MEXE! Mol UERFEHPFGRER clap 7.

cargo I FFEMEEIKH ., TEHE—EBHRH:

[package]

name = "foo"
version = "@.1.0"
authors = ["mark'"]

[dependencies]
clap = "2.27.1" # kB crates.io
{ git = "https //github.com/rust-lang-nursery/rand" } # KBEWLILHGE

./bar" } # REXMXHERFRIHKRZ

rand
bar = { path

cargo MUNEB—TEMXIMEER. Cargo.toml WFTE R HECEIRINETIE HUHLER.

EMERNOIE, B UERE Eiﬂlﬂﬁ’wﬂﬂ{ﬁ% (BIEFBZR! ) 4T cargo build ,
BB BAMAT cargo run RMEBRIBT. BIFE, XEGIBLEFREMKRE, 7= m%ﬂﬂtﬂz
crate, FHWEMBEAZR, B3F crate, (BIFIR, EREMUEERMEINNS, X make £
) .

BE! XEMFTEEF cargo AX!
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e | ==
AFEME
FELE—/\nrh, BMNBRITUTEEREREM:

foo

I—: Cargo.toml
src

L— main.rs

RIRBANEER—TIBEPEM T _#H AT, BEEEHIE?

REA, cargo XFFEX—R., EMBATZEIERR, FAZHHEBIRE main, ERTMEIEX
B bin/ BRHPRERINEM ZH B ATHRATY

foo

|: Cargo.toml
src
I: main.rs
bin

L my_other_bin.rs

ATER cargo FWIFHGITIX TG AT HATXE M A SBOASEM @ H AT HATXHE, TR
ZE48 cargo IEIN—1SEL --bin my_other_bin, EMF my_other_bin I 1EEFERA_#
Hl AT T S RI B R

BR T RDRMEM ZHBIPTHATXHEI,, cargo BXIFEZINEE, WMEEMR, MIHFRHE,
E =19, BIRBEFEEFINEARES.
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Az

BATZLE N B ARG AT ERDAI—EBSD ! Rust W ERITHMEMRMNIEH—RINZT (SR
(Rust BFIRITIES) EPE’\J%?/D]'JEE’\JEP) o

BY LR TINET, B1E2 TUAURS RTINS, EBERARLE, K
1A DR BT AR EMNEIR S, HREANHBERIET tests/ BRH:

foo
Cargo.toml
src
L— main.rs
tests

|: my_test.rs

my_other_test.rs

tests HE TS TXHFHE—TRIRVERBMIL,
cargo 1REBEAMIRM T —MEREN AL IERETARAE MR !

cargo test

(IEEE=E=EEllE SRCES: E= T r

$ cargo test
Compiling blah v0.1.0 (file:///nobackup/blah)
Finished dev [unoptimized + debuginfo] target(s) in 0.89 secs
Running target/debug/deps/blah-d3b32b97275ec472

running 3 tests

test test_bar ... ok
test test_baz ... ok
test test_foo_bar ... ok
test test_foo ... ok

test result: ok. 3 passed; 0 failed; 0 ignored; 0 measured; 0 filtered out
RERT AT ™IS, ERRBRLRE— MR

cargo test test_foo

https://rustwiki.org/zh-CN/rust-by-example/print.html 116/303


https://rustwiki.org/zh-CN/book/ch11-00-testing.html

2023/9/17 16:20 L) 72 Rust H13CK

$ cargo test test_foo
Compiling blah v0.1.0 (file:///nobackup/blah)
Finished dev [unoptimized + debuginfo] target(s) in 0.35 secs
Running target/debug/deps/blah-d3b32b97275ec472

running 2 tests
test test_foo ... ok
test test_foo_bar ... ok

test result: ok. 2 passed; 0 failed; 0 -+ignored; 0 measured; 2 filtered out

FEIEN—RE: cargo ARERNAITSZIIN, EERAEENAZEERS. fla, MR
EfEREEINGE, MEIZEENBEATRNX 4.
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AFE L RS

BIMER cargo IEEMERESAEH, HIFIRAY crate 7£ cargo BINRIFZBIBE—LELIRK
4, LEURBERNEFTERIFN—LEARMMARIE, B THRRXDEE, FNWET cargo BAILIE
1THIRZAS

BB HRINMERMZA, AJLATE cargo.toml HIEEE, W TAIR:

[package]

build = "build.rs"

IREVAERAE, XE cargo BEDHBRFMAEK build.rs X, (FORAREFE, RX
R Otherwise Cargo will look for a build.rs file in the project directory by default.)

BAERMERZ

MEMARZS— Rust X, WXEREREEPNEAEMRASTZAI, AAHITRIENRE
. R, HXHrISEIHE crate BIFRFH

cargo BT LEAMEER AT MERNMMEZTENMARMEWA .  (RXFEX: Cargo provides the
script with inputs via environment variables specified here that can be used.)

Lo AEE stdout (FmEsd) REWE. FTEIRABEITAEANE
target/debug/build/<pkg>/output , BI, DA cargo: NRIZAIITIEH cargo EIZEM,
LA AT EX BmIENZSEN.

BR#E—ZIRANIRG, 1BERIE cargo MEWRIANE,
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E%
BMENATFRELLRR, crate FWRITTEIE (metadata) . XoEIER AR:

o EMARIZFNR

o i%E crate BRFR. MRAMAER (THFIXHEIE)

o I |int (Z4%)

o BREmERIEME (B, 2BSAN (globimport) %)
o FEEF|—3E Rust IBSMIE

o HRICEREENETR

o IMCREERNEANILHENI S

HEMERTEN crate i, BNIBNIEIEN #![crate_attribute] , HENIBFERGTRY, 15
BN #[item_attribute] (FRDTRINS !) .

BIERIIER SR, BARMNEERI:

® #[attribute = "value"]
e #lattribute(key = "value")]
® #[attribute(value)]

BTN ZME, e TS FEIZITH:
#[attribute(value, value2)]

#[attribute(value, value2, value3,
value4, value5)]
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SEALE3 dEadEceds

gt T dead_code (FEMURE, FTRMAED) /int, RENAKRERMNRITEES ., AIUA—T
BHERZERXT lint,

fn used_function() {}

// ‘#[allow(dead_code)]' EM A XZHH ‘dead_code® lint
#[allow(dead_code)]
fn unused_function() {}

fn noisy_unused_function() {}

/) RIE "N B—TEMRERES

fn main() {
used_function();

}

ERAELIMERT, BEBEARBRE. ATEABNEFEREMN, AMEFFEEAT L
CRBRY LI,
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crate_type BMAILAEAIZRIFESS crate 2— 1T HHINATHITXEEZ—TE (BEZZ2MFhEa
MIEE) , crate_name BMAILARE crate BIRFR,

A, —EEFSEFA cargo Y, XMMERNEIEHEIER. HTAZE Rust TIEEEMA
cargo, XEIRE crate_type M crate_name HIEEX LRBIR,

J// X1 crate B —TEXWH
#![crate_type = "1lib"]
/) ERIE A “rary”

#![crate_name = "rary"]

pub fn public_function() {
println!("called rary's “public_function() ");

}

fn private_function() {
println! ("called rary's “private_function() ™ ");

}

pub fn dindirect_access() {
print! ("called rary's “indirect_access()’, that\n> ");

private_function();

HAZE| crate_type BMHK, MIABEEL rustc apINL --crate-type #RiC,

$ rustc lib.rs
$ 1s 1libx
library.rlib
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FHRIFT BT MM ERERT M

o cfg BM: ERMAERER #lcfg(...)]
o cfg! &' EMRTKAXHER cfg!(...)

MM VERNZEOEEE AR,

J/ XTERHIRE B REL Linux BIRTR T & 95 1F
#[cfg(target_os = "linux")]
fn are_you_on_1linux() {

println! ("You are running linux!")

}

/) M DRI G B RE A+ E*x Linux B 7 = 95 1F
#[cfg(not(target_os = "linux"))]
fn are_you_on_Tlinux() {

println! ("You are *not* running Llinux!")

}
fn main() {
are_you_on_Llinux();
println! ("Are you sure?");
if cfg!(target_os = "linux") {
println!("Yes. It's definitely linux!");
} else {
println! ("Yes. It's definitely *not* Llinux!");
}
}
Z0:

5|/, cfg!, M #&
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BEXFG

BEDFMU target_os 2MH rustc [RIVHIRHEN, BERBEXFHVIER —-cfg FRick
1??5 rustc ,

#[cfg(some_condition)]
fn conditional_function() {
println! ("condition met!")

}

fn main() {
conditional_function();

}

WX MERBEXK cfg IMCEREMA:

$ rustc custom.rs && ./custom
No such file or directory (os error 2)

EABEXH cfg fric:

$ rustc --cfg some_condition custom.rs && ./custom
condition met!
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2B

2B (generic) BATIZHUREMREINGE, U AHESAEEMEE, ZERAMRD T3
MEE, BEBSMNEARERAL. Wik, RAZESREFMMIEEZE LB BRLH,
TARNERERERESEN. ZERRRENERNAEZRTRESH.

B ENTRENGTHEM T ENRAN, RIS 4> 5E o> KEIHE EHRE
RS, MERMITS—H, EERN, HIE »> . > B, B SELRNBG
TR, BE <i32> XM, XFFE (ZRMNSIEER) KB HESHMNEARE
LB,

RENRBESHRERRESTAREEGRRIRM: <Aaa, Bbb, ...> FKIEER, ZERESE
—MRA <T> ERR. f£Rust i, “ZRIEY" BRTRRRE, BRRAMERZ— 1TSS MNZEIRE
ZH <> NEARE, EHARZERESHRTNRBELIZE, HthpXBER2RE B2
Bl) KR,

= O

BIAIEN—TRA foo WY IZEUREN, BERHIEZEEN 1 NEAISE arg:
fn foo<T>(arg: T) { ... }

EABANER TIZERBSE <>, AAXER (arg: T) B89 T MIRIZERE, BME 7 £Z
HIfRENX T struct, XEBH 17 MHANKZE,

TEAFRRTIZEEARNER:
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/) EEXEHR “Single’ i, F—XEHEH A" ZHIXET '<A>",

// B, ‘Single’ Z1NHEMER,

struct Single(A);

‘AT REEREX.

// N XEFE Single” XER AT HNE—XEH.

J/ UERE C<T> FEE—RK@EH T B, AT ‘SingleGen® E— TNZHEH,
/) BA T BIZEN, BFUETUEFMER, BEFEFEFLEEXKNEMRER A",

struct SingleGen<T>(T);

fn main() {

// ‘Single' SAM*A, #ASAMEHLT A",

let _s = Single(A);

// BI#E— T ‘SingleGen<char>' (£ FJELE ‘_char', #SHEXN ‘SingleGen('a')’

// XEH ‘SingleGen' HY
let _char: SingleGen<char>

// ‘SingleGen' H9ZE#

let _t =
let _i32 =
let _char =

}

B0

struct

https://rustwiki.org/zh-CN/rust-by-example/print.html
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SingleGen('a');

S B IEE.
SingleGen(A); // @HE LEEXHA A,
SingleGen(6); // €H 'i32° Z£#,
SingleGen('a'); // 1#/H ‘char’,
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@1 K
PRI 2K
EHAMNEERTRE: EEREE T Bind <>, BA T MBATIZE,

ERZERMENFEERIMIERRES S, XARENEATIREEREZZENEKE, HER
X828 BEBNE B RIERTERS L

ERREE, EFAENEENRESHTBRERXE: fun::<a, B, ...>0

\

struct A; /) BUHEEHE A,
struct S(A); // BUEER S,
struct SGen<T>(T); // Z2#E#H ‘SGen’,

// FTHEERHMBER TEENHMENR, HITAEZEFEHRE, HFEEREHK,

/) EX—TEHH ‘reg_fn', BZ—1 'S’ EHKSEH '_s°.,
/) BRRE <T>° XHHZHERSEY, MMUXIEZHERH,
fn reg_fn(_s: S) {}

/) EX—TEREH ‘gen_spec_t', 1EZ—T ‘SGen<A>' EHKZEH '_s°,

// ‘SGen<>' BIthiEZT TERASBH ‘A, H#E ‘gen_spec_t' 1, ‘A BEWRFE
/) ZHEHSH, TR EZEHA.,

fn gen_spec_t(_s: SGen<A>) {}

// EX—TERE ‘gen_spec_i32', 1EZ— 1 'SGen<i32>' EHFZH '_s°.
// ‘SGen<>' EmMESTEHSE 'i32°, W ‘i32° BE—THAMNEH,

/) BF 'i32° FNE—TZHEH, IUXTREBOFAEZELN,

fn gen_spec_i32(_s: SGen<i32>) {}

// EX—TEHEH ‘generic’, EZ— 1T 'SGen<T>' EHWZ#H '_s°,
// EN 'SGen<T>' ZHIH ‘<T>', FIUXTHRHEXTF 'T'W HZEEKH,
fn generic<T>(_s: SGen<T>) {}

fn main() {
// EHIEZE R
reg_fn(S(A)); // BIHEH,

gen_spec_t(SGen(A)); // BXNMIEFELESEH A,
gen_spec_1i32(SGen(6)); // B MIEFXEZH 'i32°,

// X ‘generic()' ZEWMIEEELEE S ‘char’,
generic::<char>(SGen('a'));

// X ‘generic() BEIIMIEELEZ L ‘char’,
generic(SGen('c'));

\

Zn:

E4
EI@( *D structs
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SEi
FORENZEM, +mpl IRERETINZE, WEERFH.

struct S; // B{REKE °s°
struct GenericVal<T>(T,); // iZBKE “Genericval®

N

// Genericval By “impl’, LLAMRISZHIEET LRSHK:
impl GenericVal<f32> {} // i{EE "f32° Z*H
impl GenericVal<s> {} // EEBENLEEXH °S°

/] C<T>T WWREERBZRIBE LR, DMEER T {FRZE,
impl <T> GenericVal<T> {}

struct Val {
val: f64

}

struct GenVal<T>{
gen_val: T

}

// Val B9 “impl’®
impl Val {
fn value(&self) -> &f64 { &self.val }

}

// GenVal HY “impl°, & 'T' @2HEH
impl <T> GenVal<T> {
fn value(&self) -> &T { &self.gen_val }

}
fn main() {
let x = Val { val: 3.0 };
let y = GenVal { gen_val: 3i32 };
println!("{}, {}", x.value(), y.value());
}
S0

R[5 | HRREYL, impl, fl struct
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trait

SR trait ANUEZEN., BNEXEEX T trait, B drop trait ERZEGE
SSMT, AN drop (EF) BREBRGN—THWASEL

// TR ERHAIER,
struct Empty;
struct Null;

// ‘T BZH trait,

trait DoubleDrop<T> {
/) EX—TIHEENGE, BE—1T8INSEH ‘T, BERNEMEFMLE,
fn double_drop(self, _: T);

}

/) XZHEFAEERE U HMEMZEER T LH ‘DoubleDrop<T>' ,
impl<T, U> DoubleDrop<T> for U {

/) WHEXEFRTEANSHBBER, HEKLEN],

fn double_drop(self, _: T) {}

}
fn main() {
let empty = Empty;
let null = Null;
// B ‘empty' ] ‘null’,
empty.double_drop(null);
//empty;
//null;
// N —i s AEXBRITRIERE.
}
SH:

Drop, struct, ] trait
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£Y5R

EERZEN, KBESHERLIER trait FRHLAR (bound) KERHHHIE 3B R SLINMLETH
gE, BN TEAIBIFBEIT pisplay trait 3FTEN, FRLAER Display RAR 17, 2R T
WAL Display ,

/] EX—TRE “printer’, #Z—TEEAZE "T° NS,

// B T AIRSEI ‘Display’ trait,

fn printer<T: Display>(t: T) {

println! ("{}", t);
}

ARICZERBRFIATSLIRNKE, BEF:

struct S<T: Display>(T);

// IREE! Vec<T>' RILI ‘Display’ . UZEIERLEM,
let s = S(vec![1]);

AR B —TMEBRZERISTHIR A EALIRR trait (97335, BI40:
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// X trait HRILYITEIFRIC: {:?2},
use std::fmt: :Debug;

trait HasArea {
fn area(&self) -> f64;
}

impl HasArea for Rectangle {
fn area(&self) -> f64 { self.length * self.height }

}

#[derive(Debug)]

struct Rectangle { length: f64, height: f64 }
#[allow(dead_code)]

struct Triangle { length: f64, height: f64 }

/) ZE T WAXLY ‘Debug’ . REFEXR, Lieft4XH
// AL I FE R IEE TE,
fn print_debug<T: Debug>(t: &T) {
println! ("{:2}", t);
}

// T WAL Y ‘HasArea'., [FEFEIRLIKAIZE XL A
// ZBE[ih /6 ‘HasArea' B9 ‘area’ IR #{
fn area<T: HasArea>(t: &T) -> f64 { t.area() }

fn main() {
let rectangle = Rectangle { length: 3.0, height: 4.0 };
let _triangle = Triangle { length: 3.0, height: 4.0 };

print_debug(&rectangle);
println! ("Area: {}", area(&rectangle));

//print_debug(&_triangle);

//println! ("Area: {}", area(&_ triangle));
// N —id - BRUE LA iE g FERE.

// | R KL H ‘Debug' Bf ‘HasArea',

Zh—10), REFR TEAER where ZARAAR, XBBEEFNRINS,

ﬁm:

E4

std::fmt, struct, f] trait

https://rustwiki.org/zh-CN/rust-by-example/print.html 130/303


https://rustwiki.org/zh-CN/rust-by-example/generics/where.html
https://rustwiki.org/zh-CN/rust-by-example/hello/print.html
https://rustwiki.org/zh-CN/rust-by-example/custom_types/structs.html
https://rustwiki.org/zh-CN/rust-by-example/trait.html

2023/9/17 16:20 L) 72 Rust H13CK

ARECH: YR

ARV TIENBISTEXENRER: BlIE— trait FNESEEITIEE, RIARTUBEENN
xR, WWEEPRR Eq  ord Fi@XHER trait .

struct Cardinal;
struct BlueJay;
struct Turkey;

trait Red {}
trait Blue {}

impl Red for Cardinal {}
impl Blue for BlueJay {}

/) XLERIANLY TN trait BER B,
/) BXEXLE trait HEIELTH, BEXREXZE,
fn red<T: Red>(_: &T) -> &'static str { "red" }
fn blue<T: Blue>(_: &T) -> &'static str { "blue" }

fn main() {
let cardinal = Cardinal;
let blue_jay = BlueJay;
let _turkey = Turkey;

/) BFLHFE, ‘red() FEEEATF blue_jay (EHS) , RIETFth—I#,
println! ("A cardinal is {}", red(&cardinal));

println! ("A blue jay 1is {}", blue(&blue_jay));

//println! ("A turkey is {}", red(&_turkey));

// N —id . EEUITER.

%I)‘Ih:

E4

std::cmp::Eq, std::cmp::0rd, ] trait
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ZENR

ZELR (multiple bounds) AILAA + &, MFE—#, XBZEER , B,

use std::fmt::{Debug, Display};

I 27 Rust FChR

fn compare_prints<T: Debug + Display>(t: &T) {

}

println! ("Debug: “{:?2} ", t);
println! ("Display: “{} ", t);

fn compare_types<T: Debug, U: Debug>(t: &T, u: &U) {

println! ("t: “{:2}'", t);
println! ("u: “{:2}"", u);

}

fn main() {
let string = "words";
let array = [1, 2, 3];
let vec = vec![1l, 2, 3];
compare_prints(&string);
//compare_prints(&array) ;
/7 m—il N FUITEREE.,
compare_types(&array, &vec);

}

%$

std::fmt ] trait

https://rustwiki.org/zh-CN/rust-by-example/print.html
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where 9519]

ARWAILAMER where DEMKRIX, ERE { BIAIHE, MAFTEEREFIRLIMZE. S5
where MEJRTLARTERREMRE, MABRTERESHAELS,

where £ FH—EIER MEER:
o HoAEEZ BRI BN A RS B IFMIAT
impl <A: TraitB + TraitC, D: TraitE + TraitF> MyTrait<A, D> for YourType {}

// £ ‘where' MEIERIEAR

impl <A, D> MyTrait<A, D> for YourType where
A: TraitB + TraitC,
D: TraitE + TraitF {}

o H{ER where MBLEIERBBEBEZEERMAON ., AGIFE impl NRATH where MG, FE
BEERIK,

use std::fmt: :Debug;

trait PrintInOption {
fn print_in_option(self);

}

/) XEBEFE—T ‘where' M, ZUHEXRAK 'T: Debug’ (XHEEBHMET) ,
/) BEENHE S —MIEENT L.
impl<T> PrintInOption for T where

Option<T>: Debug {

// BEONIEE ‘Option<T>: Debug' fENLNFK, ANIHEEITHHAE .,

/) B EAN]E L5 L HEH IR R,

fn print_in_option(self) {

println!("{:?}", Some(self));

}

}

fn main() {
let vec = vec![1, 2, 3];
vec.print_in_option();

}

S

HF*B) RFC. struct I trait
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new type 3%

newtype 1RFE (iFF: ENAARBMEBNEBIED FIE N HHIZEE) BERIEERIFN, RELTER
AR EFRAYEEY,

EEanis, SCE— “FERRIAIE RE, BEEKRBMANDIDE Years FEH,

struct Years(i64);

struct Days(764);

impl Years {

pub fn to_days(&self) -> Days {
Days(self.0 * 365)

}
}
impl Days {
/) EETH —FRIE D
pub fn to_years(&self) -> Years {
Years(self.0 / 365)
}
}
fn old_enough(age: &Years) -> bool {
age.0 >= 18
}
fn main() {
let age = Years(5);
let age_days = age.to_days();
println! ("0ld enough {}", old_enough(&age));
println! ("0ld enough {}", old_enough(&age_days.to_years()));
// println! ("0ld enough {}", old_enough(&age_days));
}

BUBRE—THNERE, MAILARILIRMES old_enough RIMIIZE Years KA,

See also:

structs
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K HR I

“XKEXIN" (associated item) 55 ZFEBMINAXPN—AEAFN, ER trait ZEOTE, AW
£ trait REPTENXFHVIN,

— IR — P REAEE, H trait NTELITENTRELEZZHR, XEXIFHREMH
TRIEHERTSE.

FiE KRB IXMBASIIR ERE RFC 2HIL T, BAM (The Rust Programming
Language) FE—hRME IR RAB KB EE"IIRE, MRRESXENRERIANE FE
BEMET . TRPLIIRBARBNE R "—MREEE MRS trait BRAERMN #HUE, X
¥ trait REYER B A DMERIXLE SAIRFEEY, trait WSEHSIEETE ZSEMAABL S
URFI R AR MRER, "EERX—TELELAEXTEXMERARDT.

N
=

RFC
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F1E(a)

trait RN T ENDRELEZZEN, NITETFEBEIEEKR—— trait B{ERZ NS
H trait NEERZEIZER,

EFEHIFH, contains trait SOIFERZEIZER A 1 B, ZAFFEAIN container EREISC
M7 XN trait, & A M B IBEN 32, XEFMAIUTEIMER difference() BREL

AN Contains 2iZBIAY, FANVAIE fn difference() HENMIELFABANZEIZER, (B
fRt, FAEERIA, A Tl B REEMTAERBEZHBEA ¢ AEW, £ F—TaER, XEXELR
TR M T XHFRITHEE,
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struct Container (732, 7132);

/) XD trait BELEH 2 PARE ST EHH
/) HAREFEEENE— T L RE—T .

trait Contains<A, B> {
fn contains(&self, _: &A, _: &B) -> bool; // ZEXMER ‘A #] ‘B’
fn first(&self) -> 7325 // KXEXMEKXK ‘A’ 3 "B’
fn last(&self) -> 732; // KEZXHMEKRK A’ 8 B’

}

impl Contains<732, 732> for Container {
// MR 7F &R EF L8 E R EF A A,
fn contains(&self, number_1: &732, number_2: &732) -> bool {
(&self.0 == number_1) && (&self.l == number_2)

}

/) BEE—THZ,
fn first(&self) -> 732 { self.0 }

// BEIRE—THF.
fn last(&self) -> 732 { self.1 }
}

// BE C HEET AT Ml B EH, £FU, #AEL A F B EFRHMAM.
fn difference<A, B, C>(container: &C) -> 732 where

C: Contains<A, B> {

container.last() - container.first()

}
fn main() {
let number_1 = 3;
let number_2 = 10;
let container = Container(number_1, number_2);
println! ("Does container contain {} and {}: {}",
&number_1, &number_2,
container.contains(&number_1, &number_2));
println! ("First number: {}", container.first());
println! ("Last number: {}", container.last());
println! ("The difference 1is: {}", difference(&container));
}
SN

struct,*ﬂ trait
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REXRE

BIIEEFRAEAIRENE trait RIEAMMERE, (A “RECRE B0 7T CRBRYENLEE,

B trait BENXIBERUT:

// AT M "B £ trait BEBET type’ KBEFREN.
/] CER: R “type’ AETFTHEBEEGIZEE “type’) .
trait Contains {

type Aj;

type Bj;

/] XMIEEBENS T B R RIX LA,
fn contains(&self, _: &Self::A, _: &Self::B) -> bool;

JFEEFERAT contains trait WREFMAEZESL ATy B T

/] PNMERXEXEE
fn difference<A, B, C>(container: &C) -> 1132 where
C: Contains<A, B> { ... }

/] {ERRERSEE

fn difference<C: Contains>(container: &C) -> i32 { ... }

IERAMERRIARERES L —/\ T+

https://rustwiki.org/zh-CN/rust-by-example/print.html
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struct Container (732, 7132);

/) X trait MEBLREN 2 THEESEFTFBaF
/) HEEBRXEEHNNE —THEE—T1E.

trait Contains {
/) EXEEXUR T EEHFLZEER,
type A;
type B;

.

fn contains(&self, _: &Self::A, _: &Self::B) -> bool;
fn first(&self) -> 732;
fn last(&self) -> 732;

}

impl Contains for Container {
// ¥EH AT Fl B BfAERE, WR input' (WAN) EH
// A ‘Container(i32, i32)°, # 4 ‘output' (%) £H
/) BRBEN “i32° H ‘i32°,
type A = 732;
type B = 732;

// ‘&Self::A' F] ‘&Self::B' HXEWESLHIZER,

fn contains(&self, number_1: &732, number_2: &732) -> bool {
(&self.0 == number_1) && (&self.1l == number_2)

}

/] BEE—THF.
fn first(&self) -> 732 { self.0 }

// BARE—THF,
fn last(&self) -> 732 { self.1 }
}

fn difference<C: Contains>(container: &C) -> 732 {
container.last() - container.first()

}
fn main() {
let number_1 = 3;
let number_2 = 10;
let container = Container(number_1, number_2);
println! ("Does container contain {} and {}: {}",
&number_1, &number_2,
container.contains(&number_1, &number_2));
println! ("First number: {}", container.first());
println! ("Last number: {}", container.last());
println! ("The difference 1is: {}", difference(&container));
}
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https://rustwiki.org/zh-CN/rust-by-example/print.html

ARSI

EZEE (phantom type) SHE—MEGITRNALEM, ME (BIXE) mENHTHSOENSE
%

:I:??yo

FIARESMYZ B RS HIEEEIRRE, ZEB AT SEARIC, Wl UMRIFINEBENEER,
LIS ENR B FEE, IRBEBITRITA,

A TEGIFP, FHIMER std::marker::PhantomData {fENEERESEREKE, SIZEESTBEIE
KR TAH,

use std::marker::PhantomData;

/) XTETAHEHWES A 2R, HAFTERBEBZH B,
#[derive(PartialEq)] // A FXMEHH#THFN L (equality test) .
struct PhantomTuple<A, B>(A,PhantomData<B>);

/) X TEEHGHESN A E2ZHR, HATFTERBEBZH B,
#[derive(PartialEq)] // A XMELEHTHFN T,
struct PhantomStruct<A, B> { first: A, phantom: PhantomData<B> }

J) EE: MFEE A RHEEHETE, B B TR,
// Fitt, ‘B THZB5i5H,

fn main() {
/) XEBR f32° ] ‘fe4' EREEZH.
// #WIEENRN ‘<char, 32> HY ‘PhantomTuple' ZE#,
let _tuplel: PhantomTuple<char, f32> = PhantomTuple('Q', PhantomData);
// #IEFEN ‘<char, f64>° ‘PhantomTuple' £ #,
let _tuple2: PhantomTuple<char, f64> = PhantomTuple('Q', PhantomData);

// H®IEERN ‘<char, f32>° RIEH,

let _structl: PhantomStruct<char, 32>
first: 'Q',
phantom: PhantomData,

PhantomStruct {

}s

// WIEEN ‘<char, f64>' HJEH,

let _struct2: PhantomStruct<char, f64>
first: 'Q',
phantom: PhantomData,

PhantomStruct {

+s

/) BIEREHIR] EELIE, X XELENEBELER:
//printin! ("_tuplel == _tuple2 yields: {}",

// _tuplel == _tuple2);

/) FFEREIR! EELAE, AU XLETBER LR
//printiln! ("_structl == _struct2 yields: {}'",
// _Structl == _struct2);
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B

y .

Derive, Z5#9{f, 1 JTHLEFIR
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AMRSEHl: ik

B — PN HEERESEM Add trait AJ AL BT, XFfh Add trait BT :

/] XD “trait’ £E3RK ‘Self + RHS = Output’, "<RHS = Self>' &R RHS HIZRIAE
/] A Self XE, HMIBUNRZBELIMASITIEE, RHS FEX Self =AY,
pub trait Add<RHS = Self> {

type Output;

fn add(self, rhs: RHS) -> Self::0utput;
}

// ‘Output’ WTLE “T<U>' BB FRBAE “T<U> + T<U> = T<U>',
impl<U> Add for T<U> {
type Output = T<U>;

(-

i
i
b o
&
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use std::ops::Add;
use std::marker::PhantomData;

/) BIZBTHELBE KX TEN,
#[derive(Debug, Clone, Copy)]
enum Inch {}

#[derive(Debug, Clone, Copy)]
enum Mm {}

/// ‘Length® 8 —1THFEEELEHESL ‘Unit’ AIEH,

/// MANFRTKENZERE (Bl ‘f64') mME, ‘Length' T &)Z2

/17

/// ‘f64° BEZRXH T ‘Clone' f] ‘Copy' trait.
#[derive(Debug, Clone, Copy)]

struct Length<Unit>(f64, PhantomData<Unit>);

/// ‘Add’ trait EXT ‘+ BEFHIITH.
impl<Unit> Add for Length<Unit> {
type Output = Length<Unit>;

// add() RE—TZBHEIFTH “Length' LZHI1E,
fn add(self, rhs: Length<Unit>) -> Length<Unit> {
// + BET X Cfe4 EHE ‘Add’ X,

Length(self.0 + rhs.®, PhantomData)

}

}

fn main() {
// 1EE ‘one_foot' HWEHEEEHZE ‘Inch’,
let one_foot: Length<Inch> = Length(12.0, PhantomData);
// ‘one_meter' WEREEHEZH ‘Mm',
let one_meter: Length<Mm> = Length(1000.0, PhantomData);
// “+° HHTENIXN “Length<Unit>' LI ‘add()' F)%.
//
// BF ‘Length' TEH T ‘Copy', ‘add()' F~E&E# ‘one_foot’
// Fl ‘one_meter', MEEHENIIEAN ‘self’ Fl ‘rhs’,
let two_feet = one_foot + one_foot;
let two_meters = one_meter + one_meter;
// BEEERAIT.
println! ("one foot + one_foot = {:?} in", two_feet.0);
println! ("one meter + one_meter = {:?} mm", two_meters.0);
/) TEXZELGZHASKN:
/) HIFRIE IR ERLILE,
//let one_feter = one_foot + one_meter;

}
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S0

y 3

Borrowing (&), Bounds ( X: Y ), enum, impl & self, Overloading, ref, Traits (X for Y),
TupleStructs.
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1E AR

TEREEFRBX (ownership) . & (borrow) F1&dEHE (lifetime) hEEEEER, O
iR, FRESEREESRTANREREEEN. TAMRRFETUER. MRTE[H AR
HER,
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RAII

Rust NEENREEFXPERFNE: SNEABERIR, LEW Box<T> B/ (heap) FHAZ,
Rust 38#lSL1T RAIl (Resource Acquisition Is Initialization, ZREIREXENFIWE) , FRLAMEMEIRS
SEBFEREN, SRNMEEE (destructor) FMIAR, ARESENEBRMREL,

XFTRESR T BIFEMR (resource leak) , FIMRBHABRFHIBRRAGERSEORNETR
(memory leak) ! FEZMRZENITRA:

// raii.rs
fn create_box() {

/) T LS — T EEHE
let _boxl = Box::new(3i132);

// ‘_boxl' TXEWHEK, HNFEFIEK
}

fn main() {
/) LD —TEREHE
let _box2 = Box::new(5i32);

// BREEHRE:

{
/) EE LB — T EBERE
let _box3 = Box::new(4i32);

// ‘_box3' HEXEBWRIHEHR, AFRFIFEHK
}
/) Bl#E— KX box (RERNFIT) .
/) TEAEFEFHERAE!
for _ in Ou32..1_000 {
create_box();

}
// _box2' FHXEHRKHEK, WFFIEK

HARBATTLUER valgrind IAFHEIRBITFMRS:
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I 27 Rust FChR

$ rustc raii.rs && valgrind ./raii

==26873==
==26873==
==26873==
==26873==
==26873==
==26873==
==26873==
==26873==
==26873==
==26873==
==26873==
==26873==
==26873==
==26873==

Memcheck, a memory error detector

Copyright (C) 2002-2013, and GNU GPL'd, by Julian Seward et al.
Using Valgrind-3.9.0 and LibVEX; rerun with -h for copyright info
Command: ./raii

HEAP SUMMARY :
in use at exit: 0 bytes 1in 0 blocks
total heap usage: 1,013 allocs, 1,013 frees, 8,696 bytes allocated

All heap blocks were freed -- no leaks are possible

For counts of detected and suppressed errors, rerun with: -v
ERROR SUMMARY: 0 errors from 0 contexts (suppressed: 2 from 2)

TERA MR

HrHa R 25

Rust RO R RS 2RI prop trait I#EAY. SHRREFERE, HIERTWRE, R
REMEBETI prop trait, RENIPLFEB CRIMTMREZERORESTIMFAIINT ,

BT NI F, &E prop trait B EHEILEN., H main

R =B

struct ToDrop;

impl Drop for ToDrop {
fn drop(&mut self) {
println! ("ToDrop is being dropped");

3
}

fn main() {
let x = ToDrop;
println! ("Made a ToDrop!");
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ATE M)

RAZEBNTRNENABNRR, MNERERERE—TAEE. XUHLETRRNESER
B, FEAFEMBZEMRBERR (HIA5H) .

EHITIHE (let x = y) BEIEREZERHSE ( foo(x) ) MR, FIRRIAAER
(ownership) S&RER,T, 128 Rust BURE, XEIRAFRNBEY (move) .

ABMRRZE, FROMBENEBRKER, XrBRREET (dangling pointer) B4,

// Ut R ¥ BY 75 5 Bo B9 A 77 B9 AT B AR
fn destroy_box(c: Box<732>) {
println! ("Destroying a box that contains {}", c);

// et WIEERARNFRZIEK

}
fn main() {
// DB R B
let x = 5u32;
/) x A BRI*F Cy — N FHERIRZE
let v = x;
// BT EE B E e YERF
println!("x is {}, and y is {}", x, Vy);
// ‘a’ &— T 15 [E# 5 B9 B A 18 £
let a = Box::new(5i32);
println!("a contains: {}", a);
// xBaix ‘a’ F b’
let b = a;
// B Cat WIEH U (MIFHE) EFF b, HEMEEHIED
/) B—T D EHE, EEHEE b HEE.
// REE! “a’ TEERILHIE, ANETHEHEBE D H# LIIAF.
//println! ("a contains: {}'", a);
// b —id N EEUITIER
// UEEREEM b A EX 1 H# 5 B A9 A 77 B9 BT B AR
destroy_box(b);
/) WHHEANFELEREZEK, XTHRIESEHNBESIFERKIWATF, MXEHRmEsHZIEH.
// RE! B E L HE R E— .
//println! ("b contains: {}'", b);
/7 —id N EEUITIER
}
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AT

SETENEERSEY, SRR RTRER A3,

fn main() {
let immutable_box = Box::new(5u32);

println! ("immutable_box contains {}", immutable_box);

// AT E iR
//*immutable_box = 4;

// *Ba)* box, XEZEMEBER (HAZEH)

let mut mutable_box = immutable_box;
println! ("mutable_box contains {}", mutable_box);

// 1B box HIAB

*mutable_box = 4;

println! ("mutable_box now contains {}", mutable_box);
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a2

ERENEZENMENA, AJUEER by-move 1 by-reference RAHE, XFHMIESHTE
KBRS #8EN (partial move) , XEFREZSNELE D RKWZR), MEMEOBRE. EXMIF
T, BEAERMERRXATE, BRMARMERRSIA (MAB5) HEks.

Dkt

fn main() {
#[derive(Debug)]
struct Person {
name: String,
age: u8,

let person = Person {
name: String::from("Alice"),
age: 20,

13

// ‘name' I person HEE, B ‘age’ RE5H
let Person { name, ref age } = person;

println! ("The person's age is {}", age);
println! ("The person's name is {}", name);

/) KR! BB ERIIEH - “person’ ESDERHTE

//println! (""The person struct is {:?}", person);

// ‘person’ TRE(EMH, {2 ‘person.age’ Xy RH W B M ANLLZER

println! ("The person's age from person struct 1is {}", person.age);

S0

E4

220
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([}
=lap

SEERT, BNERLELEHE, RNAREEMEN, MXIXK, RustERTER
(borrowing) #l#l., MRAIEESIA (&) Kt5E, MBEIE (1) KEE,

mixes (BIfEARNE) FSHMEALTSIASEREOERNNR. WMER, SFESIREED—
SIRAT, ZIRFBEWIHEER

// UEEREENTZ— T box HIFTBENHHEHRE
fn eat_box_i32(boxed_i32: Box<i32>) {

println! ("Destroying box that contains {}'", boxed_i32);
}

/) WEREEHR T —1T i32 £ #H
fn borrow_i32(borrowed_i32: &732) {
println! ("This 1int is: {}", borrowed_i32);

}
fn main() {
/) BIE—TRMER i32 28, UR—TEFHEHEFL i32 £H,
let boxed_i32 = Box::new(5_132);
let stacked_i32 = 6_132;
// BERT box AT, BREREFABEI, AT box WABTZETXEFEXER.
/) EE EEERRMESHE— T EHAE, HUTEHRADNRMEITTHEUE,
// ERE PG EIZRISI BB T EFET .
borrow_i32(&boxed_1i32);
borrow_i32(&stacked_i32);
{
/) BR7E— 13 box HEIERISGH
let _ref_to_1i32: &732 = &boxed_i32;
// REE!
// H ‘boxed_i32' EERBEBZEHEFEHREFKEHRLN, TEFAEHEEK.
eat_box_i32(boxed_i32);
// KIE * JEREHEUIT
// £ ‘_ref_to_i32" EEHHERHFERE, EEH "_ref_to_i32°
/) (FE: UWRUBLTER, WELE—1TECEBE, eat_box_i32(boxed_132) & LX #
borrow_i32(_ref_to_i32);
// ‘_ref_to_i32' BHEFHEATEHHKBEH.
}
// ‘boxed_i32' HIEAIXAJGAT B K LS ‘eat_i32" HEHK.
J/ (FE: BEBHEHREMANELZENFLEI ‘boxed_i32° HI5|FH)
eat_box_i32(boxed_i32);
}
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AT

A TEIE R CAER amut T #HITHEMEHA., XIUMMAIES|A (mutable reference) , B{EE

A&

A/ SR, Bk, &1 BEAAZES|E (immutable reference) REREUE, BHEERU

SRR T AN RE BB e

#[allow(dead_code)]
#[derive(Clone, Copy)]
struct Book {

// ‘&'static str’ @ — T XD EHEREANFXLFHFENTH

author: &'static str,
title: &'static str,
year: u32,

}

// U R 1E % — X Book 2£EHp95|H
fn borrow_book(book: &Book) {

println! ("I immutably borrowed {} - {} edition", book.title, book.year);

}

// R IEZ — X TZEH Book EHEISIH, EEFEH
fn new_edition(book: &mut Book) {

book.year = 2014;

println! ("I mutably borrowed {} - {} edition",
}

fn main() {

/) BIZE—1TEK “immutabook' K9P B ZTHY Book =L
let immutabook = Book {

// FHEFEENE ‘&'static str' EH
author: "Douglas Hofstadter",

title: "Godel, Escher, Bach",

year: 1979,

}s

// BIFZE—T ‘immutabook' AIE[Z W, &N ‘mu

let mut mutabook = +immutabook;

// FEIZEMEHR— 7T A E =R

borrow_book (&immutabook) ;

/) TEEMER— T A EX R

borrow_book (&mutabook) ;

// AIEMER—TRENR

new_ed1t1on(&mut mutabook) ;
// RE! PEERTEMER —T 1A EINR

new_ed1t1on(&mut immutabook) ;

// BIE » ETEEUAT

https://rustwiki.org/zh-CN/rust-by-example/print.html
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book.title, book.year);
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tabook"’

152/303



2023/9/17 16:20 L) 72 Rust H13CK
B

y 3

static
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A B ER

BHERIAZIRA T EER, EREAUEERNEN, RIGSIETEERREER. SER, B—
FIBEIARRF—RAIEER, NE&REIXERTRSIRAZE, RIGEETIUEXER.

struct Point { x: 732, y: 132, z: 732 }

fn main() {
let mut point = Point { x: 0, y: 0, z: 0 };

let borrowed_point = &point;
let another_borrow &point;

// R LA T 5] LR 45 € B K i 1h]
println! ("Point has coordinates: ({}, {}, {})",
borrowed_point.x, another_borrow.y, point.z);

// RE! ‘point’ FNEEUTZELRNEH, BAAHLTESTZEA.
// let mutable_borrow = &mut point;
// TODO it — it & #2 Ut 17 )% F&

/) WIEFREEXEREFEH
println! ("Point has coordinates: ({}, {}, {})",
borrowed_point.x, another_borrow.y, point.z);

// TEHENSIBTBERFREARIANE, HUATXEHFTENSBEFERF.

let mutable_borrow = &mut point;

// & A F 5| RKANE K IE
mutable_borrow.x = 5;
mutable_borrow.y = 2;
mutable_borrow.z 1;

/) RE! TEBUNTZEFKEH ‘point’, ANEHERZKITZTHEHH.
// let y = &point.y;
// TODO 4 it — it 2 #2 Ut 77 /£ 7§

// IRE! EEHH, FAA ‘println!’ BT —1TFaE5 HF,
// println! ("Point Z coordinate is {}", point.z);

// TODO 4 it — it 2 #2 Ut 77 /£ 7§

/) EEEIT! ATESIHEBUTATELERHEAN println!’
println! ("Point has coordinates: ({}, {}, {})",
mutable_borrow.x, mutable_borrow.y, mutable_borrow.z);

/) TZESIFIABEREFERKAIE, RFUEXEHER
let new_borrowed_point = &point;
println! ("Point now has coordinates: ({}, {}, {})",
new_borrowed_point.x, new_borrowed_point.y, new_borrowed_point.z);
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EEf it

BT let HERMITEX LM, ref XEFRIFAROIBEEHE/ TTANTFTERNSIA.
TEGFRRTIVTES, FTEE ref BIEM:
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#[derive(Clone, Copy)]
struct Point { x: 732, y: 732 }

fn main() {
let c = 'Q';

/) BEEGHEZDE ‘ref’ XBFENFEHELH ‘& F5.
let ref ref_cl = c;
let ref_c2 = &c;

println! ("ref_cl equals ref_c2: {}", *xref_cl == *ref_c2);
let point = Point { x: 0, y: 0 };

/) EBH—TEHER ref” EH# B,

let _copy_of_x = {
// ‘ref_to_x' Z/—TIEE ‘point’ B ‘x' FEHISIH.
let Point { x: ref ref_to_x, y: _ } = point;

// E[E—T ‘point’ B9 ‘x' FERAEEN,
*ref_to_x

1}

// ‘point' HJE[Z#E N

let mut mutable_point = point;

{
// ‘ref' BHIXE ‘mut’ FEUBIZERNZTSH.
let Point { x: _, y: ref mut mut_ref_to_y } = mutable_point;
/) BEAZE5HEFHZ ‘mutable_point’ HIFE 'y,
*mut_ref_to_y = 1;

}

println! ("point is ({}, {})", point.x, point.y);
println! ("mutable_point is ({}, {})", mutable_point.x, mutable_point.y);

/) BE—TIEHETZE T A
let mut mutable_tuple = (Box::new(5u32), 3u32);

{
// BEFH] ‘mutable_tuple' ¥ HZ ‘last’ HIE.
let (_, ref mut last) = mutable_tuple;
*last = 2u32;

}

println! ("tuple is {:?}", mutable_tuple);
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- O\
E:npl-'n- A

AR (lifetime) BXF—MRE, FmiFE (PNEALER) BERRIIMENEREZER
MEY, BT, — T EENEGEAREELIBRER, EEHRNMRER. 2AEwEH
MEREZER—ERE, EEelHAEE,

planZREMIER, HIBY & KER—TTE, RERAE—TEGEH, WEGEHHES
ANUERE. T2, REZERELEE (lender) HWIEESRAIEAR, ERAMEBERN. A,
SRIEREINEHERSI BN EREN,

ETEHNAFNRETH THRNTE, BIGEREHEBRNERENEKRS X5,

FE NRABHNESERTEEERET, BEEEHEIEMURERT, AFSEFRE
B, NBRPXNEREE, TEH—EIHREHEE.

J/ TEHEFBELZFKITTETTENCZHER, MMETRLHEm B,
// 1 WEBEB R, AANENEHRETEEEZ T ‘borrowl' ]
// ‘borrow2' £, ‘borrowl' I ‘borrow2' FY/EEH%EEH X B,

// BANENETEXR,

fn main() {
let i = 33 // Lifetime for 'i' starts.
//
{7/
let borrowl = &i; // ‘borrowl’ lifetime starts. —
//

L~

println! ("borrowl: {}", borrowl); //
} // ‘borrowl ends.
//
//
{7/

let borrow2 = &i; // ‘borrow2" lifetime starts. —

//

println! ("borrow2: {}", borrow2); //
} // ‘borrow2' ends.

//
} // Lifetime ends.

T
—_—~——

ERRXEIR A AR ERINEE R ER, XRE T EREBNRE, ERERITIEEER
Fap E RIS ARIINRE,
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AR Y

BN E 3R E XL B RTINS B E KT BAIZISES A, EEREARIE B
BIER T, Rust BEENINERIBESIBRVE S AN ZE+ 4N, ATMBMS 2 tinthE
A, EEWT:

foo<'a>
// “foo' WE—IHEGEHSE "'a’

MF BRI, EREGEATEEZE., BINXTEGEREEDRIAT foo MEMERIAEEER
th e A, ERGREENMINEERER, BASERRE ¢'a 7 XF, BEF 'a BERARI
NIEZNAT.

foo<'a, 'b>
// “foo' THEEMEHZE “'a’ M 'b’

FELEXMIBEEH, foo HEMBEINEEEBL 'a #1 'b RE—THELE.

ETENGF, TREXESREEIMENGH:

// ‘print_refs' S/ ‘i32° W5/H, ENBEAENLEHEEH “'a” # "'b,
/) XL BBEHGTELEF] ‘print_refs’ HRE—1F K,
fn print_refs<'a, 'b>(x: &'a 732, y: &'b 732) {
println!("x is {} and y is {}", x, y);
}

/) TNESHNRY, T I E—T4E£adBAHZH 'a’,
fn failed_borrow<'a>() {
let _x = 12;

/) RE: _x' HWEm BB EK

//let y: &'a 132 = &_x;

/) EREAEEF LG AR “'a’ FAZEXNEREFTRHFEHXXNK, BN ‘& x° H
/) Em BB "y WA, EEm BB TREER R RKE A,

}
fn main() {
/) CBIBEE, HEHAFMEAH.
let (four, nine) = (4, 9);
/) AT EENER ('&') HEHRLH.
print_refs(&four, &nine);
/) FAREFAANEEHOTLEERAEEFFE K.,
// Rt 2 i, ‘four' ] ‘nine’ WA m/BEEIE LT ‘print_refs'® HIK.
failed_borrow();
// ‘failed_borrow’ KXEZE5/H, BHUATER "'a" KFERHUE @ EH,
// 1B "'a' FmBLERK, AN ZREGEABMKRBELIER, ATUEILS 'static’,
}
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' G RRATET EREY, FAUERTE.

S0

2B A e
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@1 K
PRI 2K
HEpRE S (elision) RUER, & LAEREIRRNREERE —LRE):

o HASIAMBLIIRBITEIFAEREH,
o HABREINS|IBEBFAENE N MAERENESERZFTEE (static) o

%

FHEEE, URERERMANRLERES|IHE, BANESBREING|BiERIREE, XMIER TS
IFEREXFRNSIAE. TEAFRR T —ESENEEEREHRNRE:

/) —THELG R “'a’ FIBASIE, EF “'a' BFZATIE
/) ELS R —HF K,
fn print_one<'a>(x: &'a 732) {

println! (" print_one’: x is {}", x);

4

}

// BESIFEHEETEERE L m AR,
fn add_one<'a>(x: &'a mut 732) {
*X += 13

}

/S WELEBEGEABHNZ TN TE, MWTEHXMIEE, REEHAE

// HEEEm/EE “'at BREE, BN —LEEFZNIEH, AEE

/) EBERNENE G AT .

fn print_multi<'a, 'b>(x: &'a 732, y: &'b 732) {
println! (" print_multi*: x 1is {3}, y is {}", x, y);

}

// IR [E] 5 & H RSt E B 1TH .
// 18 45 77 iR [o] IF 5 /9 £ a5 /& B .
fn pass_x<'a, 'b>(x: &'a 732, _: &'b 732) -> &'a 732 { x }

//fn invalid_output<'a>() -> &'a String { &String::from("foo") }

// LEIIBELKL: “'a® F)FHIATIE 20 T R 2 AT <.

// XER ‘&String::from("foo")" ' (X EI#E—1 ‘String’ EH, AKEXNEEKS H.
/) BIEEBEAEFEGI M IE, &B[E— T 15[ K275 H .

fn main() {
let x = 7;
let y = 9;

print_one(&x);
print_multi(&x, &y);

let z = pass_x(&x, &y);
print_one(z);

let mut t = 33

add_one (&mut t);
print_one(&t);
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-~
Rk
V4
FERIARE RO R ESEN -

struct Owner(732);

impl Owner {
/) WXL AR, B& M IA R E—
fn add_one<'a>(&'a mut self) { self.0 += 13 }
fn print<'a>(&'a self) {
println! (" print : {}", self.0);
}
}

fn main() {
let mut owner = Owner(18);

owner.add_one();
owner.print();

i BEAMRETTEMPEGERN, EN self NEGBRSMAMENMBLEDE

HAZ 8L, ¥ TRPL,

%m:

E4

ik
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ZEA R

FELEMRARAREE A B HA R AN R ERRY SR (U -

// —7T ‘Borrowed® &, ZH—TIME 'i32° EHH5IH.

// Z5I B Borrowed' ZFap E K,
#[derive(Debug)]
struct Borrowed<'a>(&'a 732);

/) FETEZEM, XELF TSI BEBOTEXTEHMEREF,

#[derive(Debug)]
struct NamedBorrowed<'a> {
x: &'a 732,
y: &'a 732,
}
/) — T KEER, BRREFE 'i32° EHEBE—THEME 'i32° K5/ H.
#[derive(Debug)]
enum Either<'a> {
Num(732),
Ref(&'a 732),
}
fn main() {
let x = 18;
let y = 15;
let single = Borrowed(&x);
let double = NamedBorrowed { x: &x, y: &y };
let reference = Either::Ref(&x);
let number = Either::Num(y);
println!("x 1is borrowed in {:?}", single);
println!("x and y are borrowed in {:2?}", double);
println!("x is borrowed in {:?}", reference);
println!("y is *not* borrowed in {:?}", number);
}
.
LR
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trait

I 27 Rust FChR

trait AL GERTREES ESREEEN, EE,

// B L A B tm LR AR
#[derive(Debug)]
struct Borrowed<'a> {
x: &'a 732,
}

// %8 impl #r)FE4Em A,

impl<'a> Default for Borrowed<'a> {

fn default() -> Self {

Self {
x: &10,
}
}
}
fn main() {
let b: Borrowed = Default
println!("b is {:?}", b);
}
S
trait
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£Y5R

AT B BB AR—4F, E£wREH (ENEXESMEZE) I MERAR. : FRNEX
EXEMMBELEARE, AT + 2HEEN, TR TEIREA:

LT:%-T’T¢WW€§%%M@&E nEHE 'a EEEK.
2. T: Trait + 'a: ERININSEI Trait trait, FEE T REFRESIBEWILE 'a 3&
BEK,

TEAFRRT LREERISEFRN A

use std::fmt::Debug; // A FXFH trait,

#[derive(Debug)]

struct Ref<'a, T: 'a>(&'a T);

// ‘Ref' BE—TIHMZHER T W5IH, EF T° WHE— T KL @ /& B

// lat, ‘T WELGARBRE, T HHEIFEMASIFHXELTLLE 'at FREK. 5
// ‘Ref' R4 /EREItEFNEEZ L “'a’,

/) —TZEERE, EF ‘Debug’ trait RITEHIAE.
fn print<T>(t: T) where

T: Debug {

println! (" print*: t dis {:?}", t);
}

/) XEEZ—TIEmE ‘T BI5/H, Bf 'T° LHT ‘Debug’ trait, #HHE 'T' HH
/) FTBE+SI BT “'a'” FENEBEKRK, B9, ''a’ BEHLRHZFER.,
fn print_ref<'a, T>(t: &'a T) where

T: Debug + 'a {

println! (" print_ref': t dis {:2}", t);

f

=]

main() {
let x = 7;
let ref_x = Ref(&x);

print_ref(&ref_x);
print(ref_x);

N

S
2B, SZBIFRMLER, AR TR Z LR
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58 il ¥Z 1R

— PRV E e B BRI DR FIFe p— M RN E A, EFEE— |L’%“'P*)R"FT\“"I1’EE’J1’E}5HW
RtEEIERE TIF, SREIFEHRA AR iF=sRV S HNIT, WrIBIAREAERERERR R
SEHL,

// EXE, Rust #ET7 — "R E[EER AL v B A .

/) RE X BT 5] K G F X T A ap A A .

fn multiply<'a>(first: &'a 732, second: &'a 732) -> 732 {
first * second

}

// ‘<'a: 'b, 'b>" EFELmAEH 'a’ E”‘%ﬂ bt —H K,

// TJXE%//]?EW/H%,%T ™ ‘&'a 132" EHHE[E—T ‘&'b i32° EH, XEZ
// EHIERIFR ARG R,

fn choose_first<'a: 'b, 'b>(first: &'a 732, _: &'b 732) -> &'b 732 {

first
}
fn main() {
let first = 25 // WKW ZE & AH
{
let second = 33 // WAHIE v BB
println! ("The product 1is {}", multiply(&first, &second));
println! ("{} 1is the first", choose_first(&first, &second));
}s
}
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static

'static AwEAREARENEGEBPRERKN, EERTREFGITNNEARFE, 'static £
ap B HA L TR SR B AR A — T BV A AR, AMMAVELRERE 'static £mAH, Ef]
HIELTFERFETHITXENREZREX:

o {FF static BIARMFAEE=Z (constant) ,
o TTHE—IHAF &'static str LRI string FHEHE,

A TEGF, TERIERNZIHE

J/ FEE—THE ‘'static’ £ AHKNEE,
static NUM: 732 = 18;

// BE— TR CNUMt BI5IFE, Z5/ BB CNUME B9 C'statict L@ A,
/) TIEBEFIZEREE TN S HAG— 1,

fn coerce_static<'a>(_: &'a 732) -> &'a 732 {

&NUM
}
fn main() {
{
/) FFE—1 ‘string’ FEEHITHE:
let static_string = "I'm in read-only memory";
println! ("static_string: {}", static_string);
// H ‘static_string’ BEHEFLEA, Z25/HTEHEH, 11T
/) RENAGFEF - AH X EER.
}
{
/) FEHE—PNEALL ‘coerce_static' (EF/H
let lifetime_num = 9;
/) EXT CNUMT B S| FHE R AL Clifetime_num® A9 4 5 /B HE
let coerced_static = coerce_static(&lifetime_num);
println! ("coerced_static: {}", coerced_static);
}
println! ("NUM: {} stays accessible!", NUM);
}
Zn:
'static BE

https://rustwiki.org/zh-CN/rust-by-example/print.html 167/303


https://rustwiki.org/zh-CN/rust-by-example/custom_types/constants.html

2023/9/17 16:20 L) 72 Rust H13CK
Hg

BEEGBEHNEARERT, MUERANERFREIMRINEN R REF A E 1858 7] 3E
M, XMEERINEGERNTRIRAEEE (elision) . 7 Rust EFRAEIR{UNEREXLERELK

BB .
TEHRABRR T —EE8RNGF. XTERMNFEER, INSEELXENEGEHEE,

// ‘elided_input' F] ‘annotated_input' FEX FHEHEFHNES,
// ‘elided_input® WA AR # I iFzs BalRM:
fn elided_input(x: &732) {
println! (" elided_input’: {}", x)
}

fn annotated_input<'a>(x: &'a 732) {
println! (" annotated_input’: {}", x)
}

// ZEM M, ‘elided_pass' ] ‘annotated_pass' tWHBEHEHESE,
/) L BB ELMTMHE "elided_pass ' :
fn elided_pass(x: &732) -> &i32 { x }

fn annotated_pass<'a>(x: &'a 732) -> &'a 7132 { x }

fn main() {
let x = 33

elided_input(&x);

annotated_input(&x);

println! (" elided_pass : {}'", elided_pass(&x));
println! (" annotated_pass : {}", annotated_pass(&x));

N
A

m
&R

https://rustwiki.org/zh-CN/rust-by-example/print.html 168/303


https://rustwiki.org/zh-CN/book/ch10-03-lifetime-syntax.html#%E7%94%9F%E5%91%BD%E5%91%A8%E6%9C%9F%E7%9C%81%E7%95%A5lifetime-elision
https://rustwiki.org/zh-CN/book/ch10-03-lifetime-syntax.html#%E7%94%9F%E5%91%BD%E5%91%A8%E6%9C%9F%E7%9C%81%E7%95%A5lifetime-elision

2023/9/17 16:20 L) 72 Rust H13CK

43 trait

trait FXRMER self EXMTGEE, ZEEWBAILABE)E— trait REXNEMS A,

SHEAIEHELBLER AT ASEIN trait, £ FEGIFH, BINEXTEE—RIFGEN Animal . AT
7T Sheep FIERBISLIN Animal trait, B Sheep FSZBIRI LAER Animal FEIFRE A
5o
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struct Sheep { naked: bool, name: &'static str }

trait Animal {
/) BEFEESE, ‘Self' ErnXHEFEZXAE (implementor type) .,
fn new(name: &'static str) -> Self;

/) EBIFEES, XLEHFEHFBE—TFHFE,
fn name(&self) -> &'static str;
fn noise(&self) -> &'static str;

// trait B LAE REIANRY 5 IETE X
fn talk(&self) {
println! ("{} says {}", self.name(), self.noise());
}
}

impl Sheep {
fn is_naked(&self) -> bool {
self.naked

}

fn shear(&mut self) {
if self.is_naked() {
// LTHEAFUEBER trait H)&.
println!("{} 1is already naked...", self.name());
} else {
println! ("{} gets a haircut!", self.name);

self.naked = true;

}

// X1 ‘Sheep' LI ‘Animal’ trait,
impl Animal for Sheep {
// ‘Self' EXHEXA: ‘Sheep’,
fn new(name: &'static str) -> Sheep {
Sheep { name: name, naked: false }

}

fn name(&self) -> &'static str {
self.name

}

fn noise(&self) -> &'static str {
if self.is_naked() {
"baaaaah?"
} else {
"baaaaah!"
}
}

// BN trait HARTIXEZ,
fn talk(&self) {

// Bl EATE X — LRI

println! ("{} pauses briefly... {}", self.name, self.noise());

}
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fn main() {
/) XFIERFEXER L,
let mut dolly: Sheep = Animal::new("Dolly");
/7 —id N BRERRT.
dolly.talk();

dolly.shear();
dolly.talk();
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IRE

BT #[derive] B, RIFSZEEOZIZMHELE trait WEAII, MREEFTEZMNITH, XLt
trait B r] LAFGASLM,

THEEFEMIKER trait:

Eb#R trait: Eq, PartialEq, Ord, Partialord

e Clone, FIZRM &T BIERIA T,

e Copy, FRRBEE “EHIEX" (copy semantics) Tk “BBahiEX" (move semantics) .
e Hash, M &T ITEIRHME (hash) .

e Default, SIEHIEXRBIN— P,

e Debug, {FMA {:?} formatter ¥R t—ME.
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// ‘Centimeters', B LIt ¥ B9 T 2H 25 #) 1K
#[derive(PartialEq, PartialOrd)]
struct Centimeters(764);

// ‘Inches", B]LXFTEIR 7T 240 45 149 1
#[derive(Debug)]
struct Inches(732);

impl Inches {
fn to_centimeters(&self) -> Centimeters {

let &Inches(inches) = self;

Centimeters(inches as 64 *x 2.54)

}

// ‘Seconds', % i 0/E 1% AY T A 45 A 1K
struct Seconds(732);

fn main() {
let _one_second = Seconds(1l);

// R4 ‘Seconds' TEEFTEHI; ERELI ‘Debug’ trait
//println! (""One second looks like: {:?}", _one_second);
// i —id N BXOE UL T ERE

// IR ‘Seconds' T EEILE; EXREBEXY ‘PartialEq’ trait
//let _this_1is_true = (_one_second == _one_second);

// i —id N BXUE UL T ERE

let foot = Inches(12);

println! ("One foot equals {:?3}", foot);

let meter = Centimeters(100.0);

let cmp =
if foot.to_centimeters() < meter {
"smaller"
} else {
"bigger"
15
println! ("One foot 1is {} than one meter.", cmp);
}
SN
derive
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{EF @Yl iR trait

Rust miZss B EAMES TRRNREXRBFRZ/DTE, REWREMA REELHIURE— B
KB, SEMESAR, WRIFEB MR Animal FBHFRIAY trait, MWAEERSIRE Animal HIEK
£, ENEAENZIEEERENAEFE.

BR, B REBERGE, BLETERRE— trait W&, BHAINRERE-—TEE5—L
Animal BY Box , box REXNHRRELAZFMNSIA. RHASIBNANZFHFSEHMR, FHERZS
B BMRIES | RIE B D ECRY#E Animal, PREAZRATAIDAMEREFIRE trait!

BT H EoBAER, Rust HZHXRoIgERAME. FALL, MNRMRAVRELOXF S T0IREIIE @ H
B9 trait 355, MBEFR dyn XBEFREIREER, 20 Box<dyn Animal> ,

struct Sheep {}
struct Cow {}

trait Animal {
/) EBIFEE
fn noise(&self) -> &'static str;

}

// XLH ‘Sheep' AJ ‘Animal’ trait,
impl Animal for Sheep {
fn noise(&self) -> &'static str {
"baaaaah!"
}
}

// LI ‘Cow' HY ‘Animal’ trait,
impl Animal for Cow {
fn noise(&self) -> &'static str {
"moooooo!"
}
}

// BE—LLH Animal HIZ5 11, 182 7 %5 1% 07 F AT 18 B 7 25 #4914,
fn random_animal(random_number: f64) -> Box<dyn Animal> {
if random_number < 0.5 {
Box: :new(Sheep {})
} else {
Box::new(Cow {})

}
}
fn main() {

let random_number = 0.234;

let animal = random_animal(random_number) ;

println! ("You've randomly chosen an animal, and it says {}", animal.noise());
}
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 m— v A3
IEEFEE

£ Rust A, RZJIBERAINIET trait REH,., EME IR, XLEEEFATURIBEENNHASE
RERARRES. XZUAIT, ERAANCERMEREZBABEENE, FIf, a + b FEY +
BEMARER add A1 (BHME a.add(b) ) . X add HiER Add trait 9—EBD . AL,

+ CERFALAEM Add trait B9SSIE(ERA,

SEHTCERMN trait (LB Add XF) AIAEXEEE,
use std::ops;

struct Foo;
struct Bar;

#[derive(Debug)]
struct FooBar;

#[derive(Debug)]
struct BarFoo;

// ‘std::ops::Add’ trait FHFFERF ‘+° BIITHEE, XEHNIXH ‘Add<Bar>', EEHF
/) IBEXNRHA “Bar' EEAIGLGEIEL (RHS) MEFKH ‘trait’,
// FTEHIRBRIY T ‘Foo + Bar = FooBar'® X 1ZE.,
impl ops::Add<Bar> for Foo {
type Output = FooBar;

fn add(self, _rhs: Bar) -> FooBar {
println! ("> Foo.add(Bar) was called");

FooBar

}

/) BITERIER, BIIZLH T PRMIKBEENNE.
/) XEFEAN]XLY ‘Add<Foo>', EEHF FHEXNRHM ‘Foo' EEWLGIREMMERA trait,
// FTEIBICIBHELH T ‘Bar + Foo = BarFoo' XIERIZE,
impl ops::Add<Foo> for Bar {
type Output = BarFoo;

fn add(self, _rhs: Foo) -> BarFoo {
println! ("> Bar.add(Foo) was called");

BarFoo
X
}
fn main() {
println!("Foo + Bar = {:?}", Foo + Bar);
println!("Bar + Foo = {:?}", Bar + Foo0);
}
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B

y 3

Add, iBEZ&5]
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Drop

Drop trait RE—1AE: drop, HNREFERENSBsNEARIZAGE. Drop trait WEEF
FAERBEMEEIENIFIBENSIR,

Box, Vec, String, File, AR Process e8Il Drop trait BRI ERIZER,
Drop trait A LAJEfaI B E XEWE LB FihsL,

THETBIZE drop REUEIN T ITENRHEHIGRIINEE, ATEMEEMAREEIER,

struct Droppable {
name: &'static str,

}

/) XTEER “drop” ZLHIRM T T EIE £ # & #9 Th BE .
impl Drop for Droppable {
fn drop(&mut self) {
println! ("> Dropping {}", self.name);

}
}
fn main() {
let _a = Droppable { name: "a" };
// LR A
{
let _b = Droppable { name: "b" };
// LBk B
{
let _c = Droppable { name: "c" };
let _d = Droppable { name: "d" };
println! ("Exiting block B");
}
println! ("Just exited block B");
println! ("Exiting block A");
}
println! ("Just exited block A");
/) EEUFsI@ERH ‘drop’ KR FHRK,
drop(_a);
// b —id A FUITIERE,
println! ("end of the main function");
/) _al AP ESHEXEFRER, AANECELZK (Fay) HXK.
}
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Iterator

Iterator trait FASKIFES (collection) ZEE (Fbangh4R) sCIMELER,

ZA trait RFEX—TIRE next (F—1) TRENGE, XAIFHE impl RBBIRFENX, =
FEMEX (EUEHAESXES) .

REERNR, for EME(ER .into_iter() HiEBF—LESEREIRNEREE,
TEAFEBR TUE{ER Iterator trait AL, EZRANAERIMUNEXE,
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struct Fibonacci {
curr: u32,
next: u32,

}

// A ‘Fibonacci'® (ZEKHFZE) X I ‘Iterator’,
// ‘Iterator' trait REFEEX —TBEE[E ‘next' (F—1) T EZEHWFEE.
impl Iterator for Fibonacci {

type Item = u32;

/) BOUIGEXEM@EE “.curr' Fl ‘.next' FEX#Z (sequence) .,
// B[EIZERK “Option<T>':
// * 2% ‘Iterator' ZZFHAf, &[] ‘None',
// x Bfth1gX, RE# ‘Some' B R (wrap) HITF— T 1A,
fn next(&mut self) -> Option<u32> {
let new_next = self.curr + self.next;

self.curr self.next;
self.next = new_next;

/) BBRERIBRYI T FELR, 4 "Iterator’ &7 AlEE
// B[] “None', /& &E&[E “Some”,
Some(self.curr)

}
// &[] — 7~ 38K FB 32 & Sl 4 B 2%

fn fibonacci() -> Fibonacci {
Fibonacci { curr: 1, next: 1 }

}

fn main() {
// '0..3° B—1 ‘Iterator', &/~%:0. 1 f 2,
let mut sequence = 0..3;

println! ("Four consecutive ‘next’ calls on 0..3");
println! ("> {:?3}", sequence.next());
println! ("> {:?3}", sequence.next());
println! ("> {:?}", sequence.next());
println! ("> {:2}", sequence.next());

// ‘for' #&/h ‘Iterator' HE ZiR[E] ‘None',
/) HEAFT ‘Some' HE WG (unwrap) , AEHEHL—1TTE (XEE
println! ("Iterate through 0..3 using “for ");
for i in 0..3 {
println! ("> {}", 1);
}

// ‘take(n)' K %A#8B{ ‘Iterator' HJEI ‘n' I7A,
println! ("The first four terms of the Fibonacci sequence are: ");
for i in fibonacci().take(4) {
println! ("> {}", 1);
}

// ‘skip(n)' FEBEE ‘n' LI, M4 #E T ‘Iterator’ .
println! ("The next four terms of the Fibonacci sequence are: ");
for i 1in fibonacci().skip(4).take(4) {

println! ("> {}", 1);

https://rustwiki.org/zh-CN/rust-by-example/print.html

179/303



2023/9/17 16:20 L) 72 Rust H13CK

}
let array = [1lu32, 3, 3, 7];

// ‘iter' FHEXEA/slice F4£ — T ‘Iterator’,
println! ("Iterate the following array {:?3}", &array);
for i in array.iter() {

println! ("> {}", 1);
}
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RREOROSLI T MyTrait BUKE, AJDURHEIRERBBEEN -> impl MyTrait , XAILAK
NEMIRRREZER !

use std::iter;
use std::vec::IntoIter;

/) ZRHAS T AT “Vec <7'32>‘ HuEHR FRE—TEREH.

/) BEEERREOEHZALELEZF

fn combine_vecs_exp11c1t_return_type(
v: Vec<i32>,
u: Vec<i732>,

) —> dter::Cycle<iter::Chain<IntoIter<i32>, Intolter<i32>>> {
v.into_iter().chain(u.into_iter()).cycle()

}

/) XETEHERRE, EREEEHREEH “impl Trait',
/) BEBEEZAFGE!
fn combine_vecs(
v: Vec<i32>,
u: Vec<i32>,
) —> impl Iterator<Item=732> {
v.into_iter().chain(u.into_iter()).cycle()

}

fn main() {
let vl = vec![1, 2, 3];
let v2 = vec![4, 5];
let mut v3 = combine_vecs(vl, v2);
assert_eq! (Some(1l), v3.next());
assert_eq! (Some(2), v3.next());
assert_eq! (Some(3), v3.next());
assert_eq! (Some(4), v3.next());
assert_eq! (Some(5), v3.next());
println!("all done");

BEZE, FLRust XETESH. flal, BTHEHEECKRBREMAREE, EER
impl Trait IBAZAN, IJZ\ZD‘iTEiEJ:i&FUJEEW““‘ B8, EZMAEMRA R TEXEFFSIH
SERPTARIE:
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// BE—TIEHAM “y 1HIAET R
fn make_adder_function(y: 732) -> 1impl Fn(732) -> 732 {
let closure = move |x: 732| { x + vy };

closure

}

fn main() {
let plus_one = make_adder_function(1);
assert_eq! (plus_one(2), 3);

}

AR DAER impl Trait REMEA map 5 filter HEAVIENEE! XEFER map A
filter B85, RAFABRERERMR, MUNRREREFHAENERS, WLZESELERN
REEE, BEBET dmpl Trait, RELAILABRMRMEMEDIX—R:

fn double_positives<'a>(numbers: &'a Vec<i32>) -> 1impl Iterator<Item = 732> + 'a -
numbers
Jdter ()
filter (x| x > &&0)
.map(|[x| x * 2)
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Clone

SRR, BOARITARERENRIAFRNEIEE1HER, ERRMNENEHERLERIR
gHl—1.

Clone trait IEWFEEBIENITRXES . 8%, HAIATUERA clone trait EXHY .clone() A
o

// T E BRI E TS
#[derive(Debug, Clone, Copy)]
struct Nil;

/) — T HEERFENEHE, EXLHT ‘Clone' trait
#[derive(Clone, Debug)]
struct Pair(Box<732>, Box<732>);

fn main() {
// B CNIT
let nil = Nil;
// EF N, REZFEHFE (move)

let copied_nil = nil;

// BT Nl BRI (#E A
println! ("original: {:2}", nil);
println! ("copy: {:?}", copied_nil);

// LB/ “Pair’
let pair = Pair(Box::new(1l), Box::new(2));
println! ("original: {:?}", pair);

/) J& ‘pair’ HEZ ‘moved_pair', Ezhl (move) T &EE
let moved_pair = pair;
println! ("copy: {:?}", moved_pair);

// B! ‘pair’ EXETENERE.
//printin! ("original: {:?}", pair);
// o —id A BREUITFEFE.

// & ‘moved_pair® (BZHZF) ZEZF ‘cloned_pair’,
let cloned_pair = moved_pair.clone();

// (EH std::mem::drop ¥ #5 2R /R 1589 pair.
drop(moved_pair);

// IREE! ‘moved_pair' E R #HEK.
//printin! ("copy: {:?}", moved_pair);
// m—iu A FUITIERERE.

// H .clone() FHRAEIERIGARTHE!

println!("clone: {:?}", cloned_pair);
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AL trait

Rust ;& B 4", (BEEAILUE— trait EX R B— trait BEBE (BIX trait) , Fla0:

trait Person {
fn name(&self) -> String;
}

// Person & Student HJX trait,
// X H Student BEth impl 7 Person,
trait Student: Person {
fn university(&self) -> String;
}

trait Programmer {
fn fav_language(&self) -> String;
}

// CompSciStudent (computer science student, ITEHWBZZEL) £ Programmer F S
// L H CompSciStudent FEW[AHA impl T #HTXK trait,
trait CompSciStudent: Programmer + Student {

fn git_username(&self) -> String;

}

fn comp_sci_student_greeting(student: &dyn CompSciStudent) -> String {
format! (
"My name is {} and I attend {}. My favorite language 1is {}. My Git usernar
student.name(),
student.university(),
student.fav_language(),
student.git_username()

}

fn main() {}

%J,I‘I_,:

E4

(Rust BFIRITIES) BY"RP trait’&ET
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HFREE trait

— PNRBRIASLINIFZAEM trait, SR trait BFEEERNBIREAMR? FIE0, FZ trait
AIEERB RN get() NHE. INEEAERARRMEEER!

BETFER: BTSN trait TMEEBCH impl R, FEULRBFRMGESIMA trait B9 get 7
5£O

AINEERAXLESER? A THERENZENEX, BI0ERTEREIEE (Fully
Qualified Syntax) .
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trait UsernameWidget {

// MEXT widget FHIFEREFEHHF 5
fn get(&self) -> String;
}

trait AgeWidget {
// MIXT widget H3F BRI E B9 F %
fn get(&self) -> u8;

}

// [E 8T B % UsernameWidget F] AgeWidget HJZ &
struct Form {

username: String,
age: u8,

3

impl UsernameWidget for Form {
fn get(&self) -> String {
self.username.clone()
}
}

impl AgeWidget for Form {
fn get(&self) -> u8 {

self.age
}
}
fn main() {
let form = Form{
username: '"rustacean".to_owned(),
age: 28,
}s
/) WREE TR TT, MWRIKF —F#FIREE, B “multiple ‘get’ found” (# 37
/) ANEBEEZTEN ‘get’ BFHZE,
// println! ("{}", form.get());
let username = <Form as UsernameWidget>::get(&form);
assert_eq! ("rustacean".to_owned(), username);
let age = <Form as AgeWidget>::get(&form);
assert_eq! (28, age);
}

SN

E4

(Rust ZFIRITES) PART " TEREEENET
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&/ MECKOREUTEs) > ol %

Rust IRt 7T —1M B AMNE RS, FIHEHTTRIE (metaprogramming) , {RELERIENETH

EI, REERNRYRE, RTIBMREE—TRNS | . ZHATERIAR, MeRH
BURRS, HANREFNERID—EHERIF, Rust XE—HHM C MREMIBSHARE, IBHE Rust
MESRITNMRIEEN (AST, abstract syntax tree) , MASIEFRFBILIBIHFEIZERM
K18, XEMASTETETRNMITNEIR.

FnelBid macro_rules! JREBIZEH],

J/ XE—TEHENE, 5H~ ‘say_hello",
macro_rules! say_hello {
// () RrMETEZSEMLMSE,
0O =>(
/) MWERFRESRABX T ABREFHNAE .
println! ("Hello!");

}

fn main() {
/) XTEBRFEREFE “println("Hello"); !
say_hello! ()

AT LERBRE?

1. R"EEERF (DRY, Don'trepeatyourself.) , RSMRMFAEEE—LLHHIRE AU
BISCIEIAIINEE, XNEETUERALRRBEREENRE (HEIFR) .

2. UG EMAIES (DSL, domain-specific language) ., & RAFRAFENBNEIEITEN 15
= (REER) .

3. 7 ZHEO (variadicinterface) . BRRFEEEBESIAEHNESHEO, bl
println! , RBEXAXFHENARE, ERERZIEIEZNSH (HEER) .
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« <
1BiE
FETEMNTR, B(TSERUWMAE Rust FEN R, EXRNESZE=1:

o RINS5HERM
o B
« B8
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B — i
BT
LRSBER— =TS $ (BRI, HER—TERA (designator) EFARZEHRL:

macro_rules! create_function {

/) WEEZ—T ‘ident' ERFXIHIZH, HEIZ—TEN “Sfunc_name’ HIEF .

// ‘ident’ JETTFHAHFEEZHNRHE
(sfunc_name:ident) => (
fn $func_name() {
// ‘stringify!’ ZE# ‘dident' ¥R FFE,
println! ("You called {:?2}()",
stringify! (Sfunc_name))

}
/) EB) ERREFKEIEZEES “foo' F ‘bar’ BIKEL.

create_function! (foo);
create_function! (bar);

macro_rules! print_result {
/) WEEZ—T ‘expr’ XEEWEXRAN, HFEFEINFHFE, FE
// FTEIH K,
// ‘expr' HETRfFEIRZRAI,
(Sexpression:expr) => (
// ‘stringify!’ EXRRADNAEIEAZRE — T F1FE,
println! ("{:?2} = {:2}",
stringify! (Sexpression),

5 R — i

\|

~

\

Sexpression)
)
}
fn main() {
foo();
bar();
print_result!(1u32 + 1);
// BIE—T, ABFRLBEFRA!
print_result! ({
let x = 1u32;
X * X +2 % x -1
1)
}

X B 2 AR

® Dblock
Oemrm$§ﬁﬁ
o ident HTEERIREA
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® tem
e literal ATFHEE
e pat (83 pattern)
e path
e stmt (iG] statement)
o tt (fRICH token tree)
o ty (KB type)
o vis (A/Z 47

=EBIRIFE N Rust Reference,
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BE

HolLER, MMESAENSHAS., EiXHHE, macro_rules! BYERAZEMFITED
(match) EBHR:

/) RIEMIEFFERN I, ‘test!” FUANEARFNFKLEK “sleft’ #H ‘sright’,
macro_rules! test {
/) BHEIEEMEHESFF.
/) BHAUTEAS!
(Sleft:expr; and S$right:expr) => (
println!("{:?} and {:?} is {:2}",
stringify! ($left),
stringify! (Sright),
$left && Sright)

)3
/)N BT DZEHO TG EE R,
(Sleft:expr; or S$Sright:expr) => (
println! ("{:?} or {:2?} 4dis {:?721}",
stringify! (Sleft),
stringify! ($right),
$left || Sright)

)3

}

fn main() {
test! (1932 + 1 == 2432; and 2132 * 2 == 4i32);
test! (true; or false);

}
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g

FAESPBIRTANER + RET— P SUTLLIRABR, (£ « RERTZSHA L
NERASR.

il

ETEAFP, ERNXEFE: $(...),+ BEER, MANLE—THZTHESRTINREA
N, BINERE, BEXNRE—TDXAIUATBESERER,

// ‘min!' FRKHFEHENS MR E.
macro_rules! find_min {
/) BEXIER
(Sx:expr) => ($x);
/) Csx' EEREEL—T Sy,
(Sx:expr, $(Sy:expr),+) => (
// X Csx' JEEA sy’ 1A “find_min!’®
std::cmp::min($x, find_min!($(Sy),+))

)
}
fn main() {
println! ("{}", find_min! (1u32));
println!("{}", find_min!(1u32 + 2 , 2u32));
println! ("{}", find_min!(5u32, 2u32 * 3, 4u32));
}
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DRY (AFEEE L)

BRI EMHENAHEE D, RAIILRE L DRY #9445 (DRY & Don't Repeat Yourself
w5, B8

BN AESEERE) . RELE—MIT, 5 vecsrs TIFMAT EF +- .
w= Fl -= ZEE,

I 27 Rust FChR

)
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use std::ops::{Add, Mul, Sub};

macro_rules! assert_equal_len {
// ‘tt' (token tree, #riCHl) HErfFEXNBESFHIAIC.
(Sa:ident, $b: dident, Sfunc:ident, Sop:tt) => (
assert!($a.len() == sb.len(),
"{:?}: dimension mismatch: {:2} {:2} {:?}",
stringify! ($func),
(sa.len(),),
stringify! (Sop),
($b.len(),));

}

macro_rules! op {
($func:ident, $bound:ident, $Sop:tt, S$method:ident) => (
fn $func<T: $bound<T, Output=T> + Copy>(xs: &mut Vec<T>, ys: &Vec<T>) {
assert_equal_len!(xs, ys, $func, Sop);

for (x, y) in xs.iter_mut().zip(ys.iter()) {
*x = S$bound::$method(*x, *y);
// *x = x.Smethod(*y);

}

// LH ‘add_assign'. ‘mul_assign' ] ‘sub_assign' ZFIR#H,
op! (add_assign, Add, +=, add);
op! (mul_assign, Mul, *=, mul);
op! (sub_assign, Sub, -=, sub);

mod test {
use std::iter;
macro_rules! test {
($func: ident, Sx:expr, Sy:expr, $z:expr) => {
#[test]
fn $func() {
for size in OQusize..10 {
let mut x: Vec<_> = qdter::repeat($x).take(size).collect();
let y: Vec<_> = iter::repeat(Sy).take(size).collect();
let z: Vec<_> = iter::repeat($z).take(size).collect();

super::S$func(&mut x, &y);

assert_eq!(x, z);

}

// Wit ‘add_assign'. ‘mul_assign' F] ‘sub_assign’
test! (add_assign, 1u32, 2u32, 3u32);
test! (mul_assign, 2u32, 3u32, 6u32);
test! (sub_assign, 3u32, 2u32, 1lu32);
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$ rustc --test dry.rs &&
running 3 tests

test test::mul_assign
test test::add_assign
test test::sub_assign

test result: ok. 3 passed; 0 failed; 0 ignored; 0 measured

https://rustwiki.org/zh-CN/rust-by-example/print.html
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./dry

ok
ok
ok
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DSL (S EMIES

DSL Z Rust BUEHREMRNME “EE". BMESETEGEN, ANERRATEERRMEEN
Rust iIB/&M, ERANIERRGRES—MESME. XMATHIN—EAFENELIE—ERT
MESEE (SRZAREN)

EEANR BB EE X —E/NIITESR AP, AIMMELERAN, ERIEERITNRERS L,

macro_rules! calculate {
(eval Se:expr) => {{

{
let val: usize = S$Se; // EHIEH B
println! ("{} = {}", stringify!{se}, val);
}

1}
}

fn main() {
calculate! {

eval 1 + 2 // EFTIE, ‘eval’ GHFZ Rust HIXK#EF!
}

calculate! {
eval (1 + 2) x (3 / 4)
}

i

1+2 =3
(1+2) % (3/4)=0

XTHIFIEEER, ERELZBRSABEFRKNEREZOT, A lazy_static M clap,
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ISR

FIESEEOFERETHENSE, LR println FATA, HSEHROHNBEZHEAMFRF
BIEERY,

FATTDUE ZBIRY calculate! BB AIZSEIEO:

macro_rules! calculate {
// BN eval' AR
(eval Se:expr) => {{
{
let val: usize = Se; // Force types to be integers
println! ("{} = {}", stringify!{Se}, val);
}
1}

/) BT MFEZER ‘eval'

(eval S$Se:expr, S(eval Ses:expr),+) => {{
calculate! { eval Se }
calculate! { S$(eval Ses),+ }

1}
}
fn main() {
calculate! { // BBk E, FIZS#HE) ‘calculate!’!
eval 1 + 2,
eval 3 + 4,
eval (2 x 3) + 1
}
}
H
1 +2 =3
3+4=7
(2 x3) +1 =17
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AR E

tHIRLIE (error handling) R4MEREERENKMIBERAEE, FIANER—MXERRKT, 0
RPEFERXTEBMA, BEAZE R, EEEHEE AR EIR A OB RIEF 8
HAhER o 7= £ B TERY ),

£ Rust FESZMAMETRIRAIA I, HEE PRI TRE—NE, EIZPEEX, ER5R
L ARMER, SEIRIR:

o BIHY panic FERTIMH, URMEARTRENER, EREFLAPXEER, bl A
MK IR B EHAYERER, TILIXAIER unimplemented BEERIARE., BIME Mk,
panic =—MERAHEW (fail) HFHE,

e option XBERNTEHEMEN. HEFRMEHABERNELESTN, LbURITH KBEX
i, / M c: XENEFRMSKEREER, RNIHAE—1HIR, HLE option A,
unwrap AJATFRELA &, thRIAATREGSIAE option R—EHE KBRS, M expect
BEMA, BNEATREE—FRHIRER, Neh—XE2HH THER.

o HEIRBURERYE, BNIZHEMBELIEN, (£ Result . IRBAIA unwrap A5
expect, TE%B%TE%MKEE%@@F&EP, 1%7{?%531‘%&0

BXRERLGENESAR, AISEE L IENEIRGENET,
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BT EBRINRREBIEBIRCGENFIMZ panic . ERTEH—THEIRER, FFEMHIE
(unwind) £55, BEEREERER. XEBNEXNMERRFZEH TER panic

fn give_princess(gift: &str) {
V) BERAE, PR L E AR B ATE A I |
if gift == "snake" { panic!("AAAaaaaa!!!!"); }

println! ("I love {}s!!!!I", gift);
}

fn main() {

give_princess("teddy bear'");
give_princess("snake");

https://rustwiki.org/zh-CN/rust-by-example/print.html
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Option fl unwrap

ENEIFRR T A EMMSIATERARW (program failure) . HAEKREEXHASIEAILY)
i, BAIMILERF panic . B2, MRATHFHUEIFLY), INIREIR? XEFE—HERENS
1, PRUAFATZAE I MARAERX A a) R !

BATAIMEZFESE () , MEGEREIRE. BERRBAIEM Rust, FAlitEFHEYHIRE
FLADBIIEIR

TR (std) BB DU option<T> (option XEEE “AIY) MKHEXD, BFE T
T O FTREMRIE R, ERIHNINTAD ‘option” (HI) FRE9—:

e sSome(T) ! HEI—TEBF 1T £EMNTTEH
e None : ¥AZIENITR

XLERA] D@ match EIUHBALIE, SUfER unwrap [RTUHIAMIE, RTVALEEEAIRE] Some
REBRITE, BAF panic,

WIEE, FofEA expect HIEEBENX panic EE2EHEER, (BHELEERNIE, unwrap HIHIEH
ME/AXEEX., EFTEHAIFPR, EXMIEEELEZIZFINGER, BANNREEMNE, HAY
EizF panic .
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I 27 Rust FChR

// ‘FE (commoner) {1 ZiR/", WEt A WEEELIT,

// FTBEAYEEZENMER "match® KL IE,

fn give_commoner(gift: Option<&str>) {

/) WELEEMIER T BIMHE .
match gift {

Some ("snake") => println! ("Yuck! I'm throwing that snake 1in a fire."),
Some (inner) => println! ("{}? How nice.", -tinner),
None => println!("No gift? Oh well."),

}

/) FERIEFAKRIBELFELFNEN S ‘panic’ (HlE) .
/) XEFBHADEEE ‘unwrap' [0 12 22,

fn give_princess(gift: Option<&str>) {

// ‘unwrap® 7EFEIF ‘None' AT1i%ix[E ‘panic’,

let inside = gift.unwrap();

if dinside == "snake" { panic!("AAAaaaaa!!!!"); }

println! ("I love {}s!!!!I",  4dnside);

}

fn main() {
let food
let snake
let void

Some ("chicken");
Some ("snake") ;
None;

give_commoner (food) ;
give_commoner (snake) ;
give_commoner (void) ;

let bird = Some("robin");
let nothing = None;

give_princess(bird);
give_princess(nothing);
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£ @ %7 OpETon

{REJA{ER match 1BGRERFF option, {BIEMA ? EEMNEESESS. IR x & Option,
BALE x & Some , X x? RAXKEBERREKEZE, SNILICRHBES EERTEIEEIERIR
[2] None ,

fn next_birthday(current_age: Option<u8>) -> Option<String> {
// WE ‘current_age' £ ‘None', XJ%iE[E ‘None",
// ZR ‘current_age' Z ‘Some', AESHI ‘u8' JFNE1EZ5 ‘next_age',
let next_age: u8 = current_age?;
Some (format! ("Next year I will be {}", next_age))

AR ST 2 fRE—, DMECERAEE,
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struct Person {
job: Option<Job>,
}

#[derive(Clone, Copy)]
struct Job {
phone_number: Option<PhoneNumber>,

}

#[derive(Clone, Copy)]

struct PhoneNumber {
area_code: Option<us8>,
number: u32,

}

impl Person {

/) FTBRUMABNTFBIZESBNXES (MREFELIE) .

fn work_phone_area_code(&self) -> Option<u8> {
/) RE? " BEFHNIE, XFEFERZHHEER 'match’ iF 14,
/) XEEEEZAB—=SE8CHKEE— T, EEWITERS.

self.job?.phone_number?.area_code

}
}
fn main() {
let p = Person {
job: Some(Job {
phone_number: Some(PhoneNumber {
area_code: Some(61),
number: 439222222,
b,
b,
}s
assert_eq! (p.work_phone_area_code(), Some(61));
}
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BaHT: @B

match ZLIE option W—TRIANE, BIRSAIMAREEAERRED, 2SS HMERY
— A BB RN, X0, AILMERASEF (combinator) , BAEIRMCAIMAE SREIRIZH

by
Lo

Option BE—THNERE map() , XTEHEBEFFAT some -> Some ] None -> None X#¥
B RIRET, ZTAER map() EAPTASER, XEFEEMRE,

A TEBIFP, process() BMEM TRIEHMBERE, HEMEE,
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#![allow(dead_code)]
#[derive(Debug)] enum Food { Apple, Carrot, Potato }
#[derive(Debug)] struct Peeled(Food);

#[derive(Debug)] struct Chopped(Food);
#[derive(Debug)] struct Cooked(Food);

/) BIRE ., MREEEBY, FiR[E ‘None', Z I KEHFFEHEY.

fn peel(food: Option<Food>) -> Option<Peeled> {
match food {
Some (food) => Some(Peeled(food)),
None => None,

}

// VBY., MRREEEY, BK[E ‘None', ZJKR[EILIIFHIEY.

fn chop(peeled: Option<Peeled>) -> Option<Chopped> {
match peeled {
Some (Peeled(food)) => Some(Chopped(food)),
None => None,

}

/) THEEY. XE, HN@EHF ‘map()" FKEM ‘match’ ULEEZMIEL.

fn cook(chopped: Option<Chopped>) -> Option<Cooked> {
chopped.map (| Chopped(food) | Cooked(food))
}

// BT HARE TR TRZTE—FRE, #NTE "map()’ FEFK,

fn process(food: Option<Food>) -> Option<Cooked> {
food.map(|f| Peeled(f))
.map(|Peeled(f)| Chopped(f))
.map (|Chopped(f)| Cooked(f))
}

/) EERIEBYZIHBINBYESFHEEIFEEERN!
fn eat(food: Option<Cooked>) {
match food {

Some(food) => println! ("Mmm. I love {:?}", food),
None => println! ("Oh no! It wasn't edible."),

fn main() {
let apple = Some(Food::Apple);
let carrot = Some(Food::Carrot);
let potato = None;

let cooked_apple = cook(chop(peel(apple)));
let cooked_carrot = cook(chop(peel(carrot)));

/) BELEN R TELZKBEHEL "process() .

let cooked_potato = process(potato);

eat(cooked_apple);
eat(cooked_carrot);
eat(cooked_potato);
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}

Z:

v

7181, option, ] Option::map()
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Aan: SN

map() DABETVIERAYAIUREML match 186, A, WRLPUREIZREIZ option<T> HYRENIEN
map () KB, SEBELIMERENI option<option<T>> . XFSEBIKBEAMSRFRAL.
FTABES|N and_then() , FERLEBESHEIM flatmap.

and_then() 1AM option BEMNEFRFAEMARNFHIREIZLER, AR option =2 None,
ABAEIRE] None

A TEBIFH, cookable_v2() HFF4H—" Option<Food> , WIREXE(FR map() M-S
and_then() 85153 option<Option<Food>> , XX eat() FRIFE2—TTCEE!,
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#![allow(dead_code)]

#[derive(Debug)] enum Food { CordonBleu, Steak, Sushi }
#[derive(Debug)] enum Day { Monday, Tuesday, Wednesday }

/) BITIREHEFIAZNREMHA (ingredient) (BEMBIEM#) .
fn have_ingredients(food: Food) -> Option<Food> {
match food {
Food: :Sushi => None,
=> Some(food),

}

/) BIHEZEEBYHIRE, BT EEEFEH (Cordon Bleu) #Y.,
fn have_recipe(food: Food) -> Option<Food> {
match food {
Food: :CordonBleu => None,
=> Some(food),

// B — R, BIFERIHAEE.

/) BN UEE— &3 ‘match® FRAX B4 :

fn cookable_vl1l(food: Food) -> Option<Food> {
match have_dingredients(food) {

None => None,
Some (food) => match have_recipe(food) {
None => None,

Some (food) => Some(food),
1,

}

// AT U@ERHE ‘and_then()' #HLEHEBEXNERELE:
fn cookable_v2(food: Food) -> Option<Food> {
have_ingredients(food) .and_then(have_recipe)

}

fn eat(food: Food, day: Day) {
match cookable_v2(food) {
Some(food) => println!("Yay! On {:?} we get to eat {:?}.", day, food),

None => println!("Oh no. We don't get to eat on {:?}?", day),
}
}
fn main() {
let (cordon_bleu, steak, sushi) = (Food::CordonBleu, Food::Steak, Food::Sushi;
eat(cordon_bleu, Day::Monday);
eat(steak, Day::Tuesday);
eat(sushi, Day::Wednesday);
}
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Bh:

7B, Option::map(), ] Option::and_then()
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Result ;& Option REMEFFAIMRA, HRZFENEIRMAZHENFEE.
L EE, Result<T, E> AIVERMIPERIESR—1T:

o ok<T>: ¥E T TE
o Err<e>: ¥EF| E ;vER, E BIRTEIRAVER,

RERLOE, THALGRE "Ok", MEIMERZ "Err”,

Result BIRZE option A, BHIE0 unwrap() , EBEAREHITE T, EAR panic,
I FEHRILIE, Result M option BEZERMNAEASEF.

fE{EF Rust B, {RAJBERIBEIRME] Result EKEIWIFIE, BIUN parse() HiE. ERFANZDEEE

FRIBAETAIEERIEE, AT parse() IREI— Result FRRFAIREAIR,

BAIREBEES parse() FRHBRPKMZRENA:

fn multiply(first_number_str: &str, second_number_str: &str) -> 732 {
/) BN EAR ‘unwrap()' EHFHLEFK, ESKFEAN—OME?
let first_number = first_number_str.parse::<732>().unwrap();
let second_number = second_number_str.parse::<732>().unwrap();
first_number * second_number

}

fn main() {
let twenty = multiply("1i0", "2");
println! ("double is {}", twenty);
let tt = multiply("t", "2");
println! ("double is {}", tt);

}

EERMEIERT, parse() FE—TEHIR, B4 unwrap() FREGHT4X panic, B,
panic RIREFNINIER, HRH—MIARTENEIREE.,

NTRERERHBNRE, BNMXEE 7 RREIREH ZEEUHGETEIR,
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Resullt ) map

E—T8) multiply ERERAY panic iIRITAZ@ALA (robust) ., —fgith, FHFHBILEHIRIRELE
HRE, XFeAUURERNEIRERSG .

8%, BFEETHRFBRLIENRREER (4. ATHATE err BIRE, BATRIAA parse()
Fidi6, Rust BN 32 ELBEUFER Fromstr trait LT parse() . EREMA, XBH Err £
BUMEISTEN ParselIntError

BE: FORBERAHNERE err B9XRE, BT BEIATRECEENRBNART RE
A9, BATRIARERNTG A, (R TERR:

fn main () {
let i: () = "t".parse::<732>();
}

HTAFIREIE Result REMLBITRABTSE i, FEFSZRAEA]:

note: expected type “()°
found type “std::result::Result<i32, std::num::ParseIntError>"

XEMAE T parse<iz2> RENANIREIZEIENE,

ETENGITHR, FEREBEN natch BEYSHT EMEHHIKED,
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use std::num::ParseIntError;

/) BERT LE—TTHREER, PEEZHBAELCELGAE ‘unwrap() ',
fn multiply(first_number_str: &str, second_number_str: &str) -> Result<i32, Parse:
match first_number_str.parse::<i32>() {
Ok(first_number) => {
match second_number_str.parse::<732>() {
Ok (second_number) => {
Ok (first_number * second_number)
1
Err(e) => Err(e),
}
I

Err(e) => Err(e),
}

fn print(result: Result<732, ParseIntError>) {
match result {
Ok(n) => println!("n is {}", n),
Err(e) => println!("Error: {}", e),

}
}
fn main() {
/) XHIEE TIAS AL IEHRNEE.,
let twenty = multiply("10", "2");
print(twenty);
/) XHIEL T —FEEHRANEIRIEE.
let tt = multiply("t", "2");
print(tt);
}

ﬁiﬁﬁ’ﬂ%, Option 5] map . and_then | MREZEMAEEFHA Result LT, EAX
B Result —TIBEIETEMNAIEIIE,
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use std::num::ParseIntError;

// Fi1& ‘option' #rE, EHAMIATUE@EHE ‘map()’ ZXEAHAEEF.

/) BEESZEIN, XTRHS LEBTZTE—H, ENFEHRAE:

/) WMREEESEH, (TEHEFHR, ZNiREHIR.

fn multiply(first_number_str: &str, second_number_str: &str) -> Result<i32, Parse:
first_number_str.parse::<732>().and_then(|first_number| {

second_number_str.parse::<732>() .map(|second_number| first_number * seconc

D)

}

fn print(result: Result<i32, ParseIntError>) {
match result {
Ok(n) => println!("n is {}", n),
Err(e) => println!("Error: {}", e),

}
}
fn main() {
/) XFIEL TFIIASLEHIEHNEE.
let twenty = multiply("1ie", "2");
print(twenty) ;
/) XFTHEL TS tEM—FEEHANEIRIGE.
let tt = multiply("t", "2");
print(tt);
}

https://rustwiki.org/zh-CN/rust-by-example/print.html 213/303



2023/9/17 16:20 L) 72 Rust H13CK

¢4 RESULE BX5! 3

SEMNEBEERAEN Result XKBEY, ZEBAMIE? E1Z2—T, Rust RFHEANICIERZ, HED
Result BARIEERKEHR, HATAIUAEBLEER—13%.

TRRNEE LA RAEREY ., A—ERPNERERSFHEN err KB, NS
B AEEEHE XFRBIERA Result . BANERT, UETIREEDRRM T —1T3I&:

io::Result !
TEHAELE—TERNRAIRERRIEE:
use std::num::ParseIntError;

/) NEBEHIRER ‘ParseIntError’ £ ‘Result’ FEX—TNZHFE,
type AliasedResult<T> = Result<T, ParseIntError>;

/) EFBLEEXTHAEFKZX N LE—THHA ‘Result<i32,ParseIntError>' 2,
fn multiply(first_number_str: &str, second_number_str: &str) -> AliasedResult<i32:
first_number_str.parse::<732>().and_then(|first_number| {
second_number_str.parse::<732>().map(|second_number| first_number * seconc
19
}

/) EXE@REAHNEXIULENTET —LRABE.
fn print(result: AliasedResult<732>) {
match result {
Ok(n) => println!("n is {}", n),
Err(e) => println!("Error: {}", e),

}
fn main() {

print(multiply (10", "2"));
print(multiply("t", "2"));

}

N

0 :

jo::Result
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FERNR[D

FE—BFH, BMNEXMERASEFLETER. 3—MLEEIRNANEER match B
BFIRENRE (early return) LS.,

XthFiEift, MWREEHEIR, ?*MI]TLM?JJ:I_I;QE’JFLG,HF REfHIR, SBLANN, XF
BirE, BH5IE, XBANNERRENRE NS 2 BIRYGIF

use std::num::ParseIntError;

fn multiply(first_number_str: &str, second_number_str: &str) -> Result<i32, Parse:
let first_number = match first_number_str.parse::<i32>() {
Ok(first_number) => first_number,
Err(e) => return Err(e),

1}

let second_number = match second_number_str.parse::<732>() {
Ok (second_number) => second_number,
Err(e) => return Err(e),

}s

Ok (first_number * second_number)

}

fn print(result: Result<i32, ParseIntError>) {
match result {
Ok(n) => println!("n is {}", n),
Err(e) => println!("Error: {}", e),

}

}

fn main() {
print(multiply("10", "2"));
print(multiply("t", "2"));

}

BN iE, BNELFETNAERESEFNRANROENMGEER, B1—REEEE%R
panic B9, {ERZIUHAMERREEIRIGLESEE T,

A8, BAMEEER, SREFE unwrap FERFTE panic B, AINUER 2 KXEIEHF
E’\J&*ﬁ%O
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S5IANE

BIBAIRZERE unwrap HBER™E panic . FIIEANL, X unwrap BUTEIRAIEETEIRIEFA]
—EEMIRE, AMBNIAZBRIEEANTEZLFR., » ERAXMIBEES.

SR =1 err B, AIBCREXAAMTED:

1. panic! , AEH(ERAETERABEE S panic 7,
2.REE, AN Err FEKECEELTEERLET,

? NE' MEF—NERE err TIRE panic B unwrap . BAIPREEERBH ZBERAS
HFHIBIF

use std::num::ParseIntError;

fn multiply(first_number_str: &str, second_number_str: &str) -> Result<i32, Parse:
let first_number = first_number_str.parse::<732>()7?;
let second_number = second_number_str.parse::<732>()7?;

Ok (first_number * second_number)

}

fn print(result: Result<i32, ParseIntError>) {
match result {
Ok(n) => println!("n is {}", n),
Err(e) => println!("Error: {}", e),

}

}

fn main() {
print(multiply("10", "2"));
print(multiply("t", "2"));

}

iy

£ 2 LIPAR, ERNINERER try! R, MERNEFER » ZENY, B2EER
BHRDHASEER try! . MRER try! B99E, E—THIFFHR multiply REEERZEREX
(=X
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use std::num::ParseIntError;

fn multiply(first_number_str: &str, second_number_str: &str) -> Result<i32, Parse:
let first_number = try!(first_number_str.parse::<i32>());
let second_number = try! (second_number_str.parse::<732>());

Ok (first_number * second_number)

}

fn print(result: Result<732, ParseIntError>) {
match result {
ok(n) => println!("n is {}", n),
Err(e) => println!("Error: {}", e),

}

}

fn main() {
print(multiply("10", "2"));
print(multiply("t", "2"));

}

' EZETIEE ? WEZEE,
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L1 Z M EEIRREY

BIE IO GIFE RS ERIIGEN; #E Result FEM Result RE, FF option FMEAfh
Option R H,

AR option EEF] Result #H1TRXEH, T{E Result<T, Errorl> EEF] Result<T,
Error2> H1TRE, HXEBERT, BIMEEU—FANREERNENEIREE, FSE(T4AH
2B5FRE,

ETENBT, unwrap N TSEFIER T ARINEIRER, vec::first RE— option, MM

parse::<i32> JR[E]— Result<i32, ParselIntError> :

fn double_first(vec: Vec<&str>) -> 732 {
let first = vec.first().unwrap(); // £ #EIR 1
2 x first.parse::<i32>().unwrap() // £ IR 2
}

fn main() {
let numbers = vec!["42", "93", "18"];
let empty = vec![];
let strings = vec!["tofu", "93", "18"];
println! ("The first doubled is {}", double_first(numbers));

println! ("The first doubled is {}", double_first(empty));
// IRl B vector NEF

println! ("The first doubled is {}", double_first(strings));
// HIR2: WX ETBEBITHEF

ETELTR, BNISEFGERE B LMRE.
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M OBESGR e RESHTE

TR EHRERENEEANFERMZILENERER.

use std::num::ParseIntError;

fn double_first(vec: Vec<&str>) -> Option<Result<732, ParseIntError>> {
vec.first().map(|first| {
first.parse::<732>().map(|n| 2 * n)

19

}

fn main() {
let numbers = vec!["42", "93", "18"];
let empty = vec![];
let strings = vec!["tofu", "93", "18"];
println! ("The first doubled is {:?}", double_first(numbers));
println! ("The first doubled is {:?}", double_first(empty));
// Error 1: the input vector is empty
println! ("The first doubled is {:?}", double_first(strings));
// Error 2: the element doesn't parse to a number

}

BERMRBNAEBLIEEIR (EEAER 2 BRMR) , 1BUIR option =2 None NIZRLELMFEEHIR,
—LHASEF I UIEENENMIRR Result ] option,

use std::num::ParseIntError;

fn double_first(vec: Vec<&str>) -> Result<Option<i32>, ParseIntError> {
let opt = vec.first().map(|first| {
first.parse::<732>().map(|n| 2 * n)
1)

opt.map_or (0Ok(None), |[r| r.map(Some))
}

fn main() {
let numbers = vec!["42", "93", "18"];
let empty = vec![];
let strings = vec!["tofu", "93", "18"];

println! ("The first doubled is {:?}", double_first(numbers));

println! ("The first doubled is {:?}", double_first(empty));
println! ("The first doubled is {:?}", double_first(strings));
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== ¢\ - Z\EH YO * ;:|.|J
EX—T1aix=<i

BRRIEFMBE A ER RSN —TERREZTEAAE. BMPEA—TBEXBRRENETRX

/\Z\W\ O

Rust AFHANEX B SHEIREER, —fki, — 0 "R fiREBN !

o AE—TEENKRT ZMEIR
EAFRE T FRENEIRER
o BEET SIS HAthKEIER
o 1FHIBIF: Err(EmptyVec)
o RBIBIF: Err("Please use a vector with at least one
element".to_owned())
o BERBNEHRINAMER
o WFRIMIF: Err(BadChar(c, position))
o BIBIF: Err("+ cannot be used here".to_owned())
o BEES HMMEIRRIFMES
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use std::error;
use std::fmt;

type Result<T> = std::result::Result<T, DoubleError>;

#[derive(Debug, Clone)]

/) EXFEANHIEIRER, XL UIRIEE IRLE L1552 E #l

/) BIIAUTETEEXEBEBIRER, WU FELEE T2 RAKEEN#EHIRLY,
// BRI FZFZIH,

struct DoubleError;

/) BIRIERSEUNONETEZTERXEN. REVGEHLEDEFNEBESEHREILNET.
//
/) EFEBENRBEMBEXFHIRNEMESIEE, EREH, WRATIEKXFEHAN A EHIREEE X
/) AT EIEREM T FIFEBTEIKT .
impl fmt::Display for DoubleError {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
write! (f, "dinvalid first item to double'")

X
}

// 73 ‘DoubleError' X I ‘Error’ trait, XH#EHEMEFRATNEBRXTHIREH,
impl error::Error for DoubleError {
fn source(&self) -> Option<&(dyn error::Error + 'static)> {
/) ZHEIR, RBEILCRAANEEEA.,

None

}

fn double_first(vec: Vec<&str>) -> Result<i32> {
vec.first()
/) EEIRBEREEANTH K,
.ok_or (DoubleError)
.and_then(|s| {
s.parse::<732>()
/) XE R ER,
.map_err(|_| DoubleError)
.map(|i] 2 * 1)
b
}

fn print(result: Result<i32>) {
match result {
Ok(n) => println! ("The first doubled 1is {}", n),
Err(e) => println!("Error: {}", e),

}

}

fn main() {
let numbers = vec!["42", "93", "18"];
let empty = vec![];
let strings = vec!["tofu", "93", "18"];
print(double_first(numbers));
print(double_first(empty));
print(double_first(strings));

}
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H 33 11 ey y
REIX “IK15g
MEXBEEHRHRE, XEREFREBEIRER, —THEREENEFRE (Box) . XEMAIR
WHE, WERMNEIRER REEEITITN TR, MABEHEESHFS],

SHEMRISEI T Error trait BIZREY, AnERERY Box B From NEVRHE T ZE Box<Error> HIF:
%,
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use std::error;
use std::fmt;

// A ‘Box<error::Error>' HXFIE.

type Result<T> = std::result::Result<T, Box<dyn error::Error>>;

#[derive(Debug, Clone)]
struct EmptyVec;

impl fmt::Display for EmptyVec {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
write! (f, "invalid first item to double")
}
}

impl error::Error for EmptyVec {
fn description(&self) -> &str {
"invalid first item to double"

}

fn cause(&self) -> Option<&dyn error::Error> {
/) ZBEIR, RBEICREANSIRHA.

None

}

fn double_first(vec: Vec<&str>) -> Result<i32> {
vec.first()
.ok_or_else(|| EmptyVec.into()) // %7
.and_then(|s| {
s.parse::<732>()
.map_err(|e| e.into()) // £
.map(|i| 2 * 1)
b
}

fn print(result: Result<i32>) {
match result {
Ok(n) => println!("The first doubled 1is {}", n),
Err(e) => println!("Error: {}", e),

}

}

fn main() {
let numbers = vec!["42", "93", "18"];
let empty = vec![];
let strings = vec!["tofu", "93", "18"];
print(double_first(numbers));
print(double_first(empty));
print(double_first(strings));

}
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B

y 3

h&%o k& and Error trait
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B HEMAE

EREL—MEIFR, BATEAR parse FEEUENGEIRMITEERNEEIR map (BREY) ZIEAFE

HiR.

.and_then(|s| s.parse::<i32>()
.map_err(|e| e.into())

FAXTHREREBREER, WREEREEMIFT. BIBORZ and_then RUZRE, FRUASZIIA
TREEFENGZE. A, BAIATLMER 2 RKEBE.

? ZHIEEERENEA unwrap, E/A return Err(err), XREZAEAZNIFT R FEEMN, 2
SCRr ER23E unwrap B return Err(From::from(err)) ., BHHF From::from BRI 78/
BT E, MR, UREBIRURIRBGREZEEMAER 2, B BERmIREIER,

BNEXEFER » E52al6lF, EER, RENHNIVEIRERISI From: : from, FLATEA
AB{EA map_err ,
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use std::error;
use std::fmt;

// A ‘Box<error::Error>' HXFIE.

type Result<T> = std::result::Result<T, Box<dyn error::Error>>;

#[derive(Debug)]
struct EmptyVec;

impl fmt::Display for EmptyVec {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
write! (f, "invalid first item to double")
}
}

impl error::Error for EmptyVec {}

/) XEBREHWA 2 —1#, BEEXXRELEHAER ‘Result' ] ‘Option' FHENR,
// ME@EHR "?2° LZEIFZAEE,
fn double_first(vec: Vec<&str>) -> Result<i32> {
let first = vec.first().ok_or(EmptyVec)?;
let parsed = first.parse::<7i32>()?;
Ok(2 * parsed)
}

fn print(result: Result<732>) {
match result {
Ok(n) => println!("The first doubled 1is {}", n),
Err(e) => println!("Error: {}", e),

}

}

fn main() {
let numbers = vec!["42", "93", "18"];
let empty = vec![];
let strings = vec!["tofu", "93", "18"];
print(double_first(numbers));
print(double_first(empty));
print(double_first(strings));

}

RERBELBIEM 7. SRER panic BLE, FRTIREERERE Result ZIN, EMEZILH
AW unwrap ARERAEL 2 —1F, BLLLTETERREEN],

S

E4

From::from ¥ ?
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BRI

IEfREARM AR I A RIEE @R EIRE CREIRER S,

]
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use std::error;
use std::num::ParseIntError;
use std::fmt;

type Result<T> = std::result::Result<T, DoubleError>;

#[derive(Debug)]

enum DoubleError {
EmptyVec,
/) EXNEIREH A, ENIRHE ‘parse’ HIEIREH B ‘Err’ 5 HILH,
/) EEEREZEE, WZEHEPLTFTENMNEZHIE.
Parse(ParseIntError),

}

impl fmt::Display for DoubleError {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
match *self {
DoubleError: :EmptyVec =>
write! (f, "please use a vector with at least one element"),
/) XE—THE (wrapper) , ERBAEELEI “fmt® BILHY,
DoubleError: :Parse(ref e) => e.fmt(f),

}

impl error::Error for DoubleError {
fn source(&self) -> Option<&(dyn error::Error + 'static)> {
match *self {
DoubleError::EmptyVec => None,
/) BERRRAEIS B IREFNLL, EENHMIZHRLE T trait ¥R “&error:i
/) XEUTE, AARNEBHEREELZLY T ‘Error’ trait,
DoubleError::Parse(ref e) => Some(e),

}

// ZLHM ‘ParseIntError' % ‘DoubleError' BJ3E#%,
/) TEIEH ‘?° B, B&F— 1 ‘ParseIntError' ZEZE 1%L ‘DoubleError' ff, ERLEH5
impl From<ParseIntError> for DoubleError {
fn from(err: ParselIntError) -> DoubleError {
DoubleError: :Parse(err)
}
}

fn double_first(vec: Vec<&str>) -> Result<i32> {
let first = vec.first().ok_or(DoubleError::EmptyVec)?;
let parsed = first.parse::<732>()?;

Ok(2 * parsed)
}

fn print(result: Result<i32>) {
match result {
Ok(n) => println!("The first doubled 1is {}", n),
Err(e) => println!("Error: {}", e),
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fn main() {
let numbers = vec!["42", "93", "18"];
let empty = vec![];
let strings = vec!["tofu", "93", "18"];

print(double_first(numbers));
print(double_first(empty));
print(double_first(strings));

RIMEAS AR RGIEPIE I —LERECEE, MEEAZMANNAEHEEIFM, —LE]

IAEHRALIBRAR ML AADRV )RR,

See also:

From::from and #gassgsy
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&0 RESHEE

Iter::map ¥RIERIBESRIN, Lbal:

fn main() {
let strings = vec!["tofu", "93", "18"];
let numbers: Vec<_> = strings
.dnto_diter()
.map(|s| s.parse::<732>())
.collect();
println! ("Results: {:?}", numbers);

Bofi 1R E — LM IR X 0] AV SR AR -

fEF FTEErEmap) 7 8% 5 K A9 15

filter_map é%ﬂ%ﬁﬁ——ﬁ\éﬁii, N None WFIBER.

fn main() {
let strings = vec!["tofu", "93", "18"];
let numbers: Vec<_> = strings
.dnto_iter ()
.filter_map(|s| s.parse::<732>().ok())
.collect();
println! ("Results: {:?}", numbers);

{EF COIeEE) (£ MRERM

Result LT FromIter, At E RN @E (Vec<Resu1t<T, E>> ) AIMERIRRERBES
M= (Result<Vec<T>, E>) , —BIXEI— Result::Err , BHMKEIL.,

fn main() {
let strings = vec!["tofu", "93", "18"];
let numbers: Result<Vec<_>, _> = strings
.dinto_iter ()
.map(|s| s.parse::<732>())
.collect();
println! ("Results: {:?}", numbers);
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[EREAIFRITRILASS option M.

fEF PAREItIon0) KA E & ENES #iR

fn main() {

let strings = vec!["tofu", "93", "18"];

let (numbers, errors): (Vec<_>, Vec<_>) = strings
.dinto_iter ()
.map(|s| s.parse::<732>())
.partition(Result::is_ok);

println! ("Numbers: {:?}", numbers);

println! ("Errors: {:?}", errors);

HIREERXLEERE, MSRIABEREEE Result PR7FE. ERUEES], &

HIfCES,

fn main() {
let strings = vec!["tofu", "93", "18"];
let (numbers, errors): (Vec<_>, Vec<_>) = strings
.dinto_iter ()
.map(|s| s.parse::<732>())
.partition(Result::is_ok);

—LEEARMR L

let numbers: Vec<_> = numbers.into_iter().map(Result::unwrap).collect();
let errors: Vec<_> = errors.into_iter().map(Result::unwrap_err).collect();

println! ("Numbers: {:?3}", numbers);
println! ("Errors: {:2?}", errors);
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SR BY

WERERME TIRZBENEE, EFEERBEMN EHTTAEY B, XEHDBENER:

o TEKM string (FFEH) , : "hello world"
o TEEKMME (vector) : [1, 2, 3]
o JEINZEE! (optional types) : Option<i32>

s

o FHIRALIEZERY (error handling types) : Result<i32, i32>
o WHHECAYFEST (heap allocated pointers) : Box<i32>

¢

0 :

[RESEE F ARk
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AL, B

7 Rust i, FIATHERABER BN, BIOIER Box<T> , FLIEMERA (boxed) REETEH
SR, #F (box, BN Box<T> REMZH) R— ML, HEBHTRN T XWOE, 4
T BFHEMER, TOMIRNRREN, WBONRIWHS, 1 EHERORTF OB,

BERAERVERAMER « SENHTHSIR; ZeBRiE—RRMAE,
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use std::mem;

#[allow(dead_code) ]
#[derive(Debug, Clone, Copy)]
struct Point {

x: fo64,

y: fo4,
}

#[allow(dead_code) ]
struct Rectangle {
pl: Point,
p2: Point,

+

fn origin() -> Point {
Point { x: 0.0, y: 0.0 }
}

fn boxed_origin() -> Box<Point> {
// EHELEDEXTR (point) , FHIREI—MERENIEH
Box::new(Point { x: 0.0, y: 0.0 })

}

fn main() {

/! (FREREEREHAZLFER)

/] HBOENZTE

let point: Point = origin();

let rectangle: Rectangle = Rectangle {
pl: origin(),
p2: Point { x: 3.0, y: 4.0 }

}s

// EDEH rectangle ((EF?)

let boxed_rectangle: Box<Rectangle> = Box::new(Rectangle {
pl: origin(),
p2: origin()

s

/] EREREOHL PTARAS

let boxed_point: Box<Point> = Box::new(origin());

/] FERE

let box_in_a_box: Box<Box<Point>> = Box::new(boxed_origin());

println! ("Point occupies {} bytes 1in the stack",
mem: :size_of_val(&point));

println! ("Rectangle occupies {} bytes in the stack",
mem: :size_of_val(&rectangle));

// box NEEMEEHZEE
println! ("Boxed point occupies {} bytes in the stack",
mem: :size_of_val(&boxed_point));
println! ("Boxed rectangle occupies {} bytes in the stack",
mem: :size_of_val(&boxed_rectangle));
println! ("Boxed box occupies {} bytes 1in the stack",
mem: :size_of_val(&box_in_a_box));
https://rustwiki.org/zh-CN/rust-by-example/print.html 235/303



2023/9/17 16:20 L) 72 Rust H13CK

// BEEE “boxed_point’ HHEIEEFIZE] ‘unboxed_point’

let unboxed_point: Point = *boxed_point;

println! ("Unboxed point occupies {} bytes in the stack",
mem: :size_of_val(&unboxed_point));
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oS E4H vector

vector @R/ ZHEA, M slice (F1R) £, ENMHOANERZFNZRAN, BENIATLANE
B K48\, — vector £ 3 MERFTR: —MEREBIEBIVIEH, vector WKE, TBEM
BE, WBEEHEPTERNXD vector REBZDHTE, vector WKERBNTZEFE, MoUBER
K HEEBTXNEER, &4 vector EFipEE—EREANSE,
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fn main() {

/) ERBEBTUHKIKEST vector H
let collected_iterator: Vec<i32> = (0..10).collect();
println! ("Collected (0..10) into: {:?}", collected_1iterator);

// ‘vec!' ZHEEHFPIEN—T vector
let mut xs = vec![1li32, 2, 3];
println! ("Initial vector: {:?}", xs);

// T vector HYEESIEA — T HAI T E

println! ("Push 4 into the vector™");
xs.push(4);
println! ("Vector: {:?}", xs);

// KR! A ZE vector 1 A#EK
collected_iterator.push(0);

// BKIE N FFUITEFE A

// ‘len' FHZEIFXE—T vector B9 Ei K/
println! ("Vector size: {}", xs.len());

// FTitifEFAHIFESLXRT (M 0 FLE)
println! ("Second element: {}", xs[1]);

// ‘pop’ BE vector WER/E— T TEHFER[E
println! ("Pop last element: {:?}", xs.pop());

// BH FimEEFEMLH—T panic
println! ("Fourth element: {}", xs[3]);

// HIE * EREEUIT

/) E—T ‘Vector' REBZ

println! ("Contents of xs:");

for x in xs.iter() {
println! ("> {}", x);

}

// B AFEZER “Vector' HI[EIRS, EFRABILZEE ('1°) KicREA KX
for (i, x) in xs.iter().enumerate() {
println! ("In position {} we have value {}", i, x);

}
// 25T ‘dter_mut', BIZH] ‘Vector' HEXMHIEHLN, BEHFENELEEEHKIEHN

for x in xs.iter_mut() {
*X k= 3;
}
println! ("Updated vector: {:?1}", xs);

B % vec AAADATE stdivec IR E],
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Iriv

FHR

Rust REMMFIFEHEREL: string § &str,

String WEMENHAFETAHMM vector (vec<us>) , BRIETE—ER—TEXN UTF-8 F
5, string RHDEMN, TEKYN, BARFLEREM (null terminated) .

&str m— TNEEEEER UTF-8 RIINLIA (&ws]) , HrAIAXRESE string AT, U
Bl &[T] 8 Vec<T> WIS,

fn main() {
// (FTBERIERTH T ELFR)
/) — T XRERAFHR DI F R ER S H
let pangram: &'static str = "the quick brown fox jumps over the lazy dog";
println! ("Pangram: {}", pangram);

/) EFEERER, XEHRIBEDLETKFRHFE

println! ("Words in reverse");

for word in pangram.split_whitespace().rev() {
println! ("> {}", word);

}

// EFIFFE —T vector, HEFHERELEE

let mut chars: Vec<char> = pangram.chars().collect();
chars.sort();

chars.dedup();

// BI#E—TZHHAEIEKA “String’
let mut string = String::new();
for ¢ in chars {
/] BEFFEHNEEHFEAN —TFFHF
string.push(c);
/] EFHFEEHBEN—TFFE
string.push_str(", ");

}

/) XN FHFEEBRFHFEN—TA, BTURERITHAN D B AEE
let chars_to_trim: &[char] = &[" ', ','];

let trimmed_str: &str = string.trim_matches(chars_to_trim);
println! ("Used characters: {}", trimmed_str);

/) B — T FFE

let alice = String::from("I like dogs");

// 7B FT A 77 HF S LT R F

let bob: String = alice.replace("dog", '"cat");

println! ("Alice says: {}", alice);
println! ("Bob says: {}", bob);

FZ str/String HBARDATE std::str 1 std::string #&IRHPIE,
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FHESHEXFR

(a3
7
PEERRRFHNFHEFAEARIMAE. ENBITEEMNDN estr, MURIFIREST
BrEE, Xy, FHE (byte string) FHERAZMENL, EIMSTE &lus; N1 X

",

BEBARFHSERRFIIFN \ KEXH, XEFMAINEFHEHREASMERNTR, B
ERAAHTENFRFURMRAIE N THARNFR . WRIRFERFLFR, BASZ—TRFIE
HXEMAIN, S\,

FHEFHINFFERFRIEFRFOTEEL: "\ "\,

fn main() {
/) BEEX, IUB+ A NHAFEFRETF T,
let byte_escape = "I'm writing \x52\x75\x73\x74!";
println! ("What are you doing\x3F (\\x3F means ?) {1}", byte_escape);

// BRI {EHH Unicode fB{7Z& T,
let unicode_codepoint = "\u{211D}";
let character_name = "\"DOUBLE-STRUCK CAPITAL R\"";

println! ("Unicode character {} (U+211D) 1is called {}",
unicode_codepoint, character_name );

let long_string = "String literals
can span multiple lines.
The linebreak and indentation here ->\
<- can be escaped too!";

println! ("{}", long_string);

ARNSEXZHFEEXNTFH, AELERFEFEHESESEN, XNFTLMERRIBFRE (raw
string) .

fn main() {
let raw_str = r"Escapes don't work here: \x3F \u{211D}";
println! ("{}", raw_str);

// HMRGEBEGERIEFFEFES S, BEMEIMN—I #
let quotes = r#"And then I said: "There is no escape!""#;
println! ("{}", quotes);

// WMWRFHFEPFTETS "4, BHREERGFHEFEZL #,

// BI1EBR) # BRI ERERH .

let longer_delimiter = r###"A string with "# in it. And even "##!"###;
println!("{}", longer_delimiter);
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MEIE UTF-8 FRFEE (18, &str M string BMTIESIER UTF-8 F3l) , iBEZE—IF
TEA, EP Ao EXA? BERAFETE (byte string) !

use std::str;

fn main() {

/) EFEXHTE—T &str
let bytestring: &[u8; 20] = b"this is a bytestring";

// FHEREILY Display, ATXENIHIFT E1LHBE B L Z R
println! ("A bytestring: {:?}", bytestring);

/) FREAUEBREF THEXFF...

let escaped = b"\x52\x75\x73\x74 as bytes";
// .. [BFEE(EFH Unicode 3 X FfF

// let escaped = b"\u{211D} is not allowed";
println! ("Some escaped bytes: {:?}", escaped);

/) BIEF P EMRIEFFENT)E—#F
let raw_bytestring = br"\u{211D} 1is not escaped here'";
println!("{:?}", raw_bytestring);

/) IBFTEZBREN &str BJEEXIK

if let Ok(my_str) = str::from_utf8(raw_bytestring) {
println! ("And the same as text: '{}'", my_str);

}

let quotes = br#"You can also use "fancier" formatting, \
like with normal raw strings"#;

/) FREFUNER UTF-8 445
let shift_jis = b"\x82\xe6\x82\xa8\x82\xb1\x82"; // SHIFT-JIS 4 HEHI "L 5

t
~\

/) BXEFEMFEENH L EZBRE &str T

match str::from_utf8(shift_jis) {
Ok(my_str) => println! ("Conversion successful: '{}'", my_str),
Err(e) => println!("Conversion failed: {:?}", e),

}s

EFEARIGEEER, 1BfEM encoding crate,
Rust Z2ZHM Tokens —E1F AT T HEFHEFEENE X FRGIE,
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i1 OPESoR

BMREEFHRIEFREBONRBER, MAZHEA panic! ; XA{ER option MESKAINR

i,
Option<T> BRI E=:

® None, %ZHHSEMEEER’/ME
e Some(value) , JTALGMM, FHRT—T T XEWE value

// & ‘panic!’ BIEH R )%,

fn checked_division(dividend: 732, divisor: 732) -> Option<i732> {

if divisor == 0 {
/) EMETRE ‘None' HY1E
None

} else {

// ZE Result #EX%F ‘Some' HVIEH

Some(dividend / divisor)
}
// Ut R 25 L 2E B gE K T AY BR V&

fn try_division(dividend: 732, divisor: 732) {
// ‘Option' EEUHTEIAILE, HAEMKELEE—#
match checked_division(dividend, divisor) {
None => println! ("{} / {} failed!", dividend, divisor),
Some (quotient) => {
println!("{} / {} = {}", dividend, divisor, quotient)
1,

}
fn main() {
try_division(4, 2);
try_division(l, 0);
// GFE ‘None' F— T TEFEXHIr T
let none: Option<732> = Nonej;
let _equivalent_none = None::<732>;

let optional_float = Some(0f32);

// BEE “Some' IWFEXNUHWEIFAIE.,
println! ("{:?} unwraps to {:?}", optional_float, optional_float.unwrap());

// BEE ‘None' JF=5/% ‘panic!’,
println!("{:?} unwraps to {:?}", none, none.unwrap());

https://rustwiki.org/zh-CN/rust-by-example/print.html
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#R RESUEE

BAIEZLEE option WHREAIBAAIFRIEERMAIREAVREE, EFIRE None AJIAFKIAR
W, BERENERBEAMTLA—TREZRAN. HHEIXR, BARMHT Result MERKE,

Result<T, E> FEUHBEM T EE:

e Ok(value) RNIRERIN, HEBEZRERER value (value HE T £H) |
o Err(why), RTEEXRW, HEE why, © (BIF) EBEREEAMNER (why #HE E

XE) ,
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mod checked {
/] BAVEERRNEZFE “5HiR”
#[derive(Debug) ]
pub enum MathError {
DivisionByZero,
NegativelLogarithm,
NegativeSquareRoot,

pub type MathResult = Result<f64, MathError>;

pub fn div(x: f64, y: f64) -> MathResult {
if y == 0.0 {
/] WRIERERW, B2 (5HILERRR) FNERMNRECRE
// “Err’ HFHIR[E

Err(MathError::DivisionByZero)

} else {
// WRIERERN, REIEERME "ok’ HHER
Ok(x / y)
}

pub fn sqrt(x: f64) -> MathResult {
if x < 0.0 {
Err(MathError: :NegativeSquareRoot)
} else {
Ok(x.sqrt())

}

pub fn ln(x: f64) -> MathResult {
if x < 0.0 {
Err(MathError: :NegativelLogarithm)

} else {
Ok(x.ln())
}
}
}
/] “op(x, y) === "sqrt(ln(x / y))’
fn op(x: f64, y f64) -> f64 {
/] ER—1T=EBH match £FE!
match checked..d1v(x, y) {
Err(why) => panic!("{:?}", why),
Ok(ratio) => match checked::ln(ratio) {
Err(why) => panic!("{:?}", why),
Ok(ln) => match checked::sqrt(ln) {
Err(why) => panic!("{:?}", why),
Ok(sqrt) => sqrt,
I
I
}
}
fn main() {

/] XEKKG?
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println! ("{}", op(1.0, 10.0));
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§ =— Vs d
RCEH

1B result A match FIZERSEEEEE;: ZENE, ? BEMNITMEXMEETESTFE
=. ? BEFHATREMEN Result WRANGE, EFRFTXHFE—EERKAL: HAP
Err(err) DXBHBIREIIREIN return Err(err), T Ok(ok) DB ok FIAT.

https://rustwiki.org/zh-CN/rust-by-example/print.html 246/303



2023/9/17 16:20 L) 72 Rust H13CK

mod checked {
#[derive(Debug)]
enum MathError {
DivisionByZero,
NegativelLogarithm,
NegativeSquareRoot,

}

type MathResult = Result<f64, MathError>;

fn div(x: f64, y: f64) —-> MathResult {
if y == 0.0 {
Err(MathError::DivisionByZero)
} else {
Ok(x / y)
}
}

fn sqrt(x: f64) -> MathResult {
if x < 0.0 {
Err(MathError: :NegativeSquareRoot)
} else {
Ok(x.sqrt())
}
}

fn ln(x: f64) -> MathResult {
if x < 0.0 {
Err(MathError: :NegativelLogarithm)
} else {
Ok(x.ln())
}
}

// B R

fn op_(x: f64, y: f64) —-> MathResult {
// R Cdiv “X|” T, HAKI[E ‘DivisionByZero'
let ratio = div(x, y)?;

// MR “lnt “KK” T, HAKRE “NegativeLogarithm'
let ln = In(ratio)?;

sqrt(ln)

pub fn op(x: f64, y: f64) {
match op_(x, y) {
Err(why) => panic!("{}",match why {
MathError::NegativelLogarithm
=> "logarithm of negative number",
MathError: :DivisionByZero
=> "division by zero",
MathError::NegativeSquareRoot
=> "square root of negative number",

b,
Ok(value) => println!("{}", value),

}

https://rustwiki.org/zh-CN/rust-by-example/print.html
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}

fn main() {
checked::op(1.0, 10.0);

}

IWRERXE, EEBRSMLE/HESE Result G,
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pan‘ic' A AFF4£—1 panic
TR ERIZE AR NME RR,

EAFAMNEELIENTERF R

(&)

#ﬁﬁ@

/) BERZE (/) BHEFELY

fn division(dividend: 732, divisor:
if divisor == 0 {
// B o £5/ % panic
panic! ("division by zero");
} else {
dividend / divisor

I 27 Rust FChR

E (unwind) EM%., EEEKER,
BT R EIE A X R R TSR

—PEFE, panic! BR5IEREFIRS panic HEHIR

i32) -> 32 {

}
}
// ‘main’ (£35
fn main() {
/] DR EE
let _x = Box::new(0i32);
/) WRIFFEZSI R —T1ESKHK
division(3, 0);
println! ("This point won't be reached!");
// C_xT W E B UL %R
}
ALAEER, panic! ASHEAE:

$ rustc panic.rs && valgrind ./panic

==4401== Memcheck, a memory error detector

==4401== Copyright (C) 2002-2013, and GNU GPL'd, by Julian Seward et al.
==4401== Using Valgrind-3.10.0.SVN and LibVEX; rerun with -h for copyright 1info
==4401== Command: ./panic

==4401==

thread '<main>' panicked at 'division by zero', panic.rs:5

==4401==

==4401== HEAP SUMMARY:

==4401== in use at exit: 0 bytes in 0 blocks

==4401==  total heap usage: 18 allocs, 18 frees, 1,648 bytes allocated
==4401==

==4401== All heap blocks were freed -- no leaks are possible

==4401==

==4401== For counts of detected and suppressed errors,
ERROR SUMMARY: 0 errors from 0 contexts (suppressed: 0 from 0)

==4401==

https://rustwiki.org/zh-CN/rust-by-example/print.html
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g9& HashMap

vector BITE B NIk {Z(E{E, M Hashmap (BRFIR) BIHE (key) FK7Ffi#{E. Hashmap HUEE
AILARA/REL, BRI FRH, WEESLZMT eq F Hash trait WEMER, ETF—TEH—5
ﬂéﬁo

0 vector 2, Hashmap thEP[IEKAE, (B HashMap EHE T ZRZRN AT MUGE/NE S, 7
DA{EFE HashMap::with_capacity(unit) SIZEB—EVIRB =/ HashMap, AIBMEA
HashMap::new() RIRF—PNHHEIINDIGB EM HashMap (X2#EEFHTL)
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use std::collections: :HashMap;

fn call(number: &str) -> &str {
match number {
"798-1364" => "We're sorry, the call cannot be completed as dialed.
Please hang up and try again.",
"645-7689" => "Hello, this 1is Mr. Awesome's Pizza. My name 1is Fred.
What can I get for you today?",
_ => "Hi! Who is this again?"

}

fn main() {
let mut contacts = HashMap::new();

contacts.insert("Daniel", "798-1364");
contacts.insert("Ashley", "645-7689");
contacts.insert("Katie'", '"435-8291");
contacts.insert("Robert", "956-1745");

// EZF— 15 FHIE[E Option<&V>

match contacts.get(&"Daniel") {
Some (&number) => println! ("Calling Daniel: {}", call(number)),
_ => println! ("Don't have Daniel's number."),

}

/) UMREEFEAEFTAE, H A "HashMap::insert()' &[G ‘None’,
// & [E “Some(value)'
contacts.insert("Daniel", "164-6743");

match contacts.get(&"Ashley") {
Some (&number) => println! ("Calling Ashley: {}", call(number)),
_ => println!("Don't have Ashley's number."),

}

contacts.remove (&("Ashley"));

// ‘HashMap::iter()' R —T&EM7E, ZEAHFUETEN ¥

// (&'a key, &'a value) X,

for (contact, &number) 1in contacts.iter() {
println!("Calling {}: {}", contact, call(number));

}

METHREZXTET (hash) 581K (hash map) (BREFRIE hash table) BITIERIE,
AIIAEE Wikipedia BIETI R,
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T G P e 2

ST Eq M Hash trait BYSEELEBAIIATE S HashMap BV, XEFE:

* bool (HAXTALALK, AANRBEMEIEENEE)

e dnt, unit, DARREMMEELER

e String M &str (RIBRT™: WREFER string ERNBEFREIZE Hashmap , META IE
&str ENBEIRM .get() AENSE, REUE)

ERE f32 M fe4 RB/LU Hash, XRAEREE LEREATHERZFREENBIIRNRE, Fa

BEIRERRBEZSHER,

STFEREMESRZE (collectionclass) , MMRE(IESHILREEDFISLIMT Eq M Hash, AKX
LEEESEMFMSEIN T Eq F Hash ., BIE1, & T LIT Hash, M vec<t> EIMT Hash,

STEEN LB AT ARRMMSEIY Eq 1 Hash, REBINL—1718: #[derive(PartialEq, Eq,
Hash)] ,

FFRERTHRTHIME, NRVEEHESHMT, RAUFHEIM eq A/H Hash . F35
EA ARSI Hash WEATAS.

RNTIEEE HashMap BT struct, IERITILEM—TIEEEZNEFRERRS:
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use std::collections: :HashMap;

// Eq BRI EFR# S PartiaEqg.
#[derive(PartialEq, Eq, Hash)]
struct Account<'a>{

username: &'a str,

password: &'a str,

struct AccountInfo<'a>{
name: &'a str,
email: &'a str,

type Accounts<'a> = HashMap<Account<'a>, AccountInfo<'a>>;

fn try_logon<'a>(accounts: &Accounts<'a>,
username: &'a str, password: &'a str){
println! ("Username: {}", username);
println! ("Password: {}", password);
println! ("Attempting logon...");

let logon = Account {
username: username,
password: password,

}s

match accounts.get(&logon) {
Some (account_info) => {
println! ("Successful logon!");
println! ("Name: {}'", account_info.name);
println! ("Email: {}", account_info.email);
I
_ => println! ("Login failed!"),

fn main(){
let mut accounts: Accounts = HashMap::new();

let account = Account {

username: "j.everyman",
password: "passwordl23",

let account_info = AccountInfo {
name: "John Everyman",
email: "j.everyman@email.com",
}s
accounts.insert(account, account_info);

try_logon(&accounts, "j.everyman", "psaswordl23");

try_logon(&accounts, "j.everyman'", "passwordl23");
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B 5E& HashSet

15IE HashSet HAIXME— HashMap @ BIRXOERARMIEE (HashSet<T> LR ERZE
3F HashMap<T, ()> B9FIZE) .

fRAJEERIE): "R ARNIE? BSTEPILUEREFMEEI—T vec L, ”

HashSet B4 ZAMET, ERIETASEMEEN TR, XZ2ED set EEEE (set
collection) BIERIINE., Hashset REEB—1LI, (S0 : BTreeSet)

WRBANEEZRFAET Hashset F (UHZE, MEFTEFENE, ABRRBHEERIERT!
18) , BLrHERKERBE,

WRIFABE—HFFALIS TR, AEBMEH—FFROAEIEELEFE, XMEEMRER
I

%

HEE (set) JUMESHIE,

A

(set) #HH 4 MEXEME (TEHROBRZIEHRE—TIELEE) -
e union (HH) : FEMTESHNFAETRE (FSEEHEH) .
e difference (£&) @ REETE - TEREMABTE_SSHNMETE.
e intersection (RK) : FMERNETHIEEHMETE.

o symmetric_difference (MTRZE) @ FKEMBERETFTHEPI—ITESE, MABNET M1 E
BHE TR,

£ TESFRERERXERE,
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use std::collections: :HashSet;

fn main() {
let mut a: HashSet<i32>
let mut b: HashSet<7i32>

vec! (1i32, 2, 3).into_iter().collect();
vec! (2132, 3, 4).into_iter().collect();

assert! (a.insert(4));
assert! (a.contains(&4));

/) WREERFE, H4 ‘HashSet::insert()' &[0 false,
assert!(b.insert(4), "Value 4 is already in set B!");

// BKIE " FU T EFFEHE,
b.insert(5);

/) HE—T%E (collection) KT FEXHILIY T ‘Debug’, HBAZES LM LY T Del
/) XBERFTEINEXFENEDL “[eleml, elem2, ...]

println! ("A: {:2}", a);

println!("B: {:2}", b);

// BLFFTED [1, 2, 3, 4, 5],
println! ("Union: {:?}", a.union(&b).collect::<Vec<&i32>>());

/) XFEHEHL [1]
println! ("Difference: {:2}", a.difference(&b).collect::<Vec<&i32>>());

// BLFFTED [2, 3, 4],

println! ("Intersection: {:?}", a.intersection(&b).collect::<Vec<&i32>>());

// FTH [1, 5]
println! ("Symmetric Difference: {:?}",
a.symmetric_difference(&b).collect::<Vec<&i32>>());

(5 F e B 3215, )
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S|t RE

HEEZ BN, FJLAER rRe (5|AITEL, Reference Counting 485) . Rc ERERS|IFARY
HE, XEYTEEREE rc ENFIEENHE.

BEHRE—T Rc B, RrRc NSIMITEHSEN 1, MEBARESEEN re BLIEMEN, 5IAT
FHZED 1. 35 re NSIRITHZEN 0N, IERECLZIRBMERE, RrRc MIEMEEISHEM
B

7fE Re MARITRIZN, RERBIEZ—TERERENTET, ABINTE

use std::rc::Rc;

fn main() {
let rc_examples = "Rc examples".to_string();
{
println!("--- rc_a is created —--");

let rc_a: Rc<String> = Rc::new(rc_examples);
println! ("Reference Count of rc_a: {}", Rc::strong_count(&rc_a));

{
println!("--- rc_a is cloned to rc_b ---");
let rc_b: Rc<String> = Rc::clone(&rc_a);
println! ("Reference Count of rc_b: {}", Rc::strong_count(&rc_b));
println! ("Reference Count of rc_a: {}", Rc::strong_count(&rc_a));
/) HRHBERANELAEEZFAE, WET Re” #HF,
println!("rc_a and rc_b are equal: {}", rc_a.eq(&rc_b));
// BRI #ZF@EFENSZE
println! ("Length of the value 1inside rc_a: {}", rc_a.len());
println! ("Value of rc_b: {}", rc_b);
println!("--- rc_b is dropped out of scope —---");
}

println! ("Reference Count of rc_a: {}", Rc::strong_count(&rc_a));

println!("--- rc_a 1is dropped out of scope ---");

}

/) RE! ‘rc_examples' BEZRFBAN ‘rc_a’,
// MAZE ‘rc_a' ®MHAS, ‘rc_examples' tH#g—EMIF.

// println! ("rc_examples: {}", rc_examples);

// i —id N GEREEU AT
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B

y 3

std::rc A std::sync::arc,
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HE5|HiTE Arc

HEREZBMAENEELZN, oJUER Arc (HZ5|AITEL, Atomic Reference Counted 4&
5) BJMER., XTEMWEE clone SLIMAIMUNAFHFNENMECIE—5IRiEH, REVE
s|IAITEER. BT EELEZEHXEMEN, ASEREMENRE—1 5| BEfHRHERE
i, ZT2RHMER.

use std::sync::Arc;
use std::thread;

fn main() {
/) XTI EEFHBARIETH BT,

let apple = Arc::new("the same apple");

for _ in 0..10 {
/) XERBEHEHE, BAHEE—TIEEAFHTF 5 HIEH .
let apple = Arc::clone(&apple);

thread: :spawn(move || {
/) BFEHTArc, ZFUEFRDEE ‘Arc’ TEHFHWENERERK.
println!("{:?}", apple);

1)
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EREE SR

InEERM T RS EMERNTIFRLEINEE, $a:

o %2 (Threads)
e {5i& (Channels)

o it NGE (File 1/0)

2

REATERERBEZINTTERY .

W

0 :
AR A EREEEY
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%1E

Rust BT spawn BREIRME T CIEAMIRIERS (native OS) EREHINGI, ZRINSHE—D
B ERAZEMHAE (moving closure) .

use std::thread;

static NTHREADS: 732 = 10;

// XaE (‘main‘) %
fn main() {
// HEH—T vector KEMACIZEN FLFE (children) .

let mut children = vec![];

for i in ©..NTHREADS {
// B8 (spin up) 55— T 4%

children.push(thread: :spawn(move || {
println! ("this 1is thread number {}", 1)

1))
}

for child in children {
/) FIFHREER, BE—T4ERK,
let _ = child.join();

XLELTERFERGBEE (schedule) .
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XL : map-reduce

Rust {FEUIBRHITH A IBIEE EE, £ Rust PIREEENHITUIBNR S ERUER,

WERERM T FFAEEIRRLIEREY, 1EEM Rust WAL Z S a2 MNEE kK, AIUER
BREFERS (datarace) .

HERSHELZREZ LA, BN (Bl—1AE5| B XOR —LRIE5|F, FF: XOR 2%3
MER, Bl TZTE&NEE—) ) MEmtER THNAREENERE, (HFERSLEN, BE
Fi Mutex Bf Channel X#FRIREIHEER, )

EALIF, BMRBSTE—HRFRE—UNM. BIPFEENDR/UR, BATBNEGE, 817
SREREACH—REFNE(MER, ZERINBESTEERHNGERBIMENR,

FERE, SARNELREZEMEETSIA, B Rust ERRIIREZERIENSIA, BT RE
HRERFFARENSIR. B, BABNNEEIEIR nove BT HIER, Rust RRIEEIFEFEE
Li2RY, RULASFEREEH,
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use std::thread;

// X2 ‘main’ % FE
fn main() {

/) XEFHNTEL FERHIE .

/) BNIRBIT ALY map-reduce B, MitES— 9]
/) BTHEEBFEFERE S D O LR B A4 fE KL FE

//

//ﬂ—ﬂ HEANZW, BEEHLSEFZNL!
let data = "86967897737416471853297327050364959

11861322575564723963297542624962850
70856234701860851907960690014725639
38397966707106094172783238747669219
52380795257888236525459303330302837
58495327135744041048897885734297812
69920216438980873548808413720956532
16278424637452589860345374828574668";

// BIE—THE, BHIFtiFEFELZNFEE

let mut children = vec![];

/*************************************************************************

* ”Map” /g//\,é—:/‘z'l
*

* IEHIE D ER, HHITHIE ML E

************************************************************************/

/) EHETER, BRESEMITE
/) EREETEHEN—T5F (&str)
let chunked_data = data.split_whitespace();

/) DR ERTEN,

// .enumerate() RIEHFIHERTTHEHW ALK TEUTHE (index, element)
// E’Jﬁ//ﬂfﬁ@ fsz%*_éﬁ/]/fﬁ “PEHI R 1B” 1 ZTHEWRER T E,

// ‘i' F] ‘data_segment",
for (1, data_segment) in chunked_data.enumerate() {
println! ("data segment {} is \"{}\"", i, data_segment);

/) FHEMEEFELIESE —RHIE

//

// spawn() RE]F ARG (handle) , B2 FTHE 617,
/) TTBEFFER 4 FE AR [O] 15,

//

// 'move || -> u32' EEEXRNIZIAE

/) x RESH (']]")

/) * BRI TENAEIK ('move’)

// * BEILHFS 32 WELH ('-> u32')

//

// Rust BIXIRIEFHERIABEHETL '-> u32', FIAENATUAETE
//

/) d—it: MER 'move', BEERLLMA

children.push(thread: :spawn(move || -> w32 {

// if%’i%ffﬂ@’é—ﬁiﬂwﬂ :
let result = data_segment

/) XEER P FRFHITER..

.chars()
/ IEFHFEREF

https://rustwiki.org/zh-CN/rust-by-example/print.html

262/303



2023/9/17 16:20 I 27 Rust FChR
.map(|c| c.to_digit(10).expect("should be a digit"))
// o X R[] 7Y 2 F K B B9 %A 55 KA

.sum();

// println! ZHEHERY, SEEZETHNNANBETSXEE—E

println! ("processed segment {}, result={}", i, result);

// TEE “return”, BN Rust E—f “XRANEZ”, BT HBRF
/) RERBEZRRNHE A ERE,

result

1))

/*************************************************************************

* "Reduce" [ ER
*
% =+ A=} = =+
x IWEREZR, FHERALZE
************************************************************************/

/) BENEFETLEHBEERBEN—T B EEH

let mut dintermediate_sums = vec![];

for child in children {
/) WEEDFAERNREE
let intermediate_sum = child.join().unwrap();
intermediate_sums.push(intermediate_sum);

}

/) BB REERMES, FFRAEFR

//

/) BNTE “FEE” TiX ::<> KN sum() 1EMEHIET.
//

J/ m—i: TMEARKETS)E, MEZNMIEFE intermediate_sums [ E H

let final_result = dintermediate_sums.iter().sum::<u32>();

println! ("Final sum result: {}", final_result);

el

RIEAPWMANSIERRELENHNEZAREN, RAPBANSIEFE —RHEZREAD?
BAIRAEZELIZE 2000 NEF2157

BENRER, FEMBERETRERNENE, XTHERHERALNESEERAEN.
S

o %2
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o MEMNENES
o FB. BENENH move FE

fErE

ERIRE 5L R B HERT

unwrap vs. expect

WESERY
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&8

Rust AT 2 BIRBEIRME T R PIEE (channel) , BEATFMNHRZBE SRR
&fl: Sender (&iZi%) # Receiver (#EWIiRF) .

use std::sync::mpsc::{Sender, Receiver};
use std::sync::mpsc;
use std::thread;

static NTHREADS: 732 = 3;

fn main() {
/) BEERPNIFESL: ‘Sender<T>' #] ‘Receiver<T>', Hih ‘T BEKL*
/) BIEERIER (EHiFEE %)

let (tx, rx): (Sender<i32>, Receiver<i32>) = mpsc::channel();

for id in 0..NTHREADS {

// sender i 8] # £ #l
let thread_tx = tx.clone();

/) BT H4FEHIFETEERLEEN id
thread: :spawn(move || {
// WOIZER % FEFEN/F “thread_tx' BIATE X
/) BT 4 FEEIEE LKL EEREE I+
thread_tx.send(id).unwrap();

/) REZ—TIFEMHAZE (non-blocking) RIE, BRIEHELEXTHEF
// = ILE04¥ 4 # 1T
println! ("thread {} finished", -id);
1}
}

// AT B H B 7 U L 4% K 5
let mut dids = Vec::with_capacity(NTHREADS as usize);

for _ 1in 0..NTHREADS {
// ‘recv' HEMBEFRZF—TEE
// BEIXAHEBRIE, ‘recv' JFFHIE S BT E
ids.push(rx.recv());

}

/) BrEERERENRF
println!("{:?2}", dids);
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B

Path AR TIREXGRANXHIEIZ, Path DAMM: posix::Path, FIFZE UNIX &
255 PAK windows::Path, #3J Windows, prelude 2iEFHHmE TS FALEM Path

)

#E: prelude 2 Rust Bt EB T REFPSAN—LEERNERA, XFEBRMNMILES
— M EEMFHNEANA—E.

Path AIM osstr KEBIE, FHERMEMSE, BTRNBRERNXXE/ BRER.

IR Path EAMHAZEE UTF-8 FREXRTH, MeFERNETFT (veccus>) B vector,
FLt, 48 path ¥MUAL &str HIEFHEMN (free) , HAIEERMW (ALtERE—D
Option) o

use std::path::Path;

fn main() {
// M ‘&'static str' BIFE— 1 ‘Path’
let path = Path::new(".");

// ‘display’ FEE[E— 178 ZEx~ (showable) BJ4E 141K
let display = path.display();

// ‘join' EHRBEERAZFEN D IBIFREHBRZI —TF T EE, HiREOHAEF
let new_path = path.join("a").join("b");

/) HBERERE—TFHFEDR
match new_path.to_str() {

None => panic!("new path is not a valid UTF-8 sequence"),
Some(s) => println! ("new path is {}", s),

ICSEEEHMA Path 5% (posix::Path T windows::Path HY) , F Metadata ZEHJ{IRZE
B,

B0

E4

OsStr 1 Metadata,
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XAt (1/0)

File ZEMFERT—TRITANXGE (EBET —IXHHERT) , FBYF T HAMRRAIXEGRIE
587,

HTFEHTXHE /0 (IAN/4HL) HRIENFTREISEMER, ALt Fite NABRIEHIRE

jo: :Result<T> 5"5?-2, B Result<T, dio::Error> 5la,

XIERFAAE /0 HRIFHRMELZRERAN. EBIXR, BFARTUEBRIMBEIKRKIER, FHRENR
FE R LR,
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¥TFF 21t open

open FRSAIEBEBSIARIEETR (read-only mode) ITH—1X14&,

File MERR, BISUHHSHART (file descriptor) , EAEBESM drop KRFSH,

use std::fs::File;
use std::io::prelude::*;
use std::path::Path;

fn main() {

// Bl 18 4 Fif % B9 X 1 7Y B 12
let path = Path::new("hello.txt");
let display = path.display();

/) URBZLZNITAEFE, KRE “io::Result<File>’

let mut file = match File::open(&path) {
// ‘do::Error’ HJ ‘description’ JEiR[E]— NI B IR FIFE,
Err(why) => panic!("couldn't open {}: {:?}", display, why),
Ok(file) => file,

+s

/) ERXMHABR—1TF/FE, KBE “io::Result<usize>’

let mut s = String::new();

match file.read_to_string(&mut s) {
Err(why) => panic!("couldn't read {}: {:?}", display, why),
Ok(_) => print!("{} contains:\n{}", display, s),

}

// ‘file' BEHEFE, #H ‘hello.txt' XMIFHEFZH.

T EEFTAERIAINAIE L

$ echo "Hello World!"™ > hello.txt
$ rustc open.rs && ./open
hello.txt contains:

Hello World!

(BAISMEERBRIRMFZ S TMIREIERIBGIF: hello.txt ~F7E,  hello.txt A%, F
F, )
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BliEX {4+ EFeate

create FFEHEMRERI (write-only mode) IIA—1TXH, EXHEZFE, WIBRER
wEHER. BN, KIS,

static LOREM_IPSUM: &'static str =

"Lorem +ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod
tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam,
quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo
consequat. Duis aute -irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non
proident, sunt in culpa qui officia deserunt mollit anim +id est laborum.

use std::io::prelude: :x;
use std::fs::File;
use std::path::Path;

fn main() {
let path = Path::new("out/lorem_ipsum.txt");
let display = path.display();

/] UNRBERXITFXMHE, IRE “do::Result<File>"

let mut file = match File::create(&path) {
Err(why) => panic!("couldn't create {}: {:2?}", display, why),
Ok(file) => file,

}s5

// J¥& “LOREM_IPSUM' FEFHEE# “file', iR[E ‘do::Result<()>’
match file.write_all(LOREM_IPSUM.as_bytes()) {
Err(why) => {
panic! ("couldn't write to {}: {:?}", display, why)
b
Ok(_) => println! ("successfully wrote to {}", display),

T ERTRHA IR G

$ mkdir out

$ rustc create.rs && ./create

successfully wrote to out/lorem_ipsum.txt

$ cat out/lorem_ipsum.txt

Lorem +ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod
tempor dincididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam,
quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo
consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non
proident, sunt in culpa qui officia deserunt mollit anim 1id est laborum.

(FORUE G F—#, BAIBRRERBFES I MIF. )
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BE—1TEBEN open_mode F57%, XBEBSLAEM A INFT A, : read+write (3£ +
5) , iBfn (append) , FEF,
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ar —

EEENAT

775 lines() TEXMHAVIT LIREI—MEAE.

File::open EE—ZE AsRef<Path> , X1EE read_lines() HAEERIEIN.

use std::fs::File;
use std::i0::{self, BufRead};
use std::path::Path;

fn main() {
/] FEERBEZE], XEENLAFET SRR EP
if let Ok(lines) = read_lines("./hosts") {
/] EREAEE, RE— (%) FRs
for line in lines {
if let Ok(ip) = line {
println! ("{}", 1ip);
}

}

/] BEEEE Result HIARYILELE,
/] BERRREILHTHIIZEE (Reader) .
fn read_lines<P>(filename: P) -> djo::Result<io::Lines<io::BufReader<File>>>
where P: AsRef<Path>, {
let file = File::open(filename)?;
Ok (jio::BufReader::new(file).lines())

[

BITHRFR—TITIRREITENL R,

$ echo -e "127.0.0.1\n192.168.0.1\n" > hosts
$ rustc read_lines.rs && ./read_lines
127.0.0.1

192.168.0.1

XTI RRLEEAFFEIE string BBEN, 53R IEE AN,
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FiHiE

process::Output FMARTELERINFHIZ (child process) RI¥L, T process
Zrrg—TiEERIESE (process builder)

use std::process::Command;

fn main() {
let output = Command::new("rustc")
.arg("--version")
.output().unwrap_or_else(|e| {
panic! ("failed to execute process: {}", e)

1)

if output.status.success() {
let s = String::from_utf8_lossy(&output.stdout);

print! ("rustc succeeded and stdout was:\n{}", s);
} else {
let s = String::from_utf8_lossy(&output.stderr);

print! ("rustc failed and stderr was:\n{}", s);

(Bl LENGIF, 48 rustc BEA—TEIRM flag)

https://rustwiki.org/zh-CN/rust-by-example/print.html
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(RG]

std::Child EMMAART —PNERGTHFHIE, ERET stdin (AERA) |,
(trEEsmt) M stderr (FREERIR) GW, MAINBEEEESAMARNAERE

use std::io::prelude::x
use std::process::{Command, Stdio};

static PANGRAM: &'static str =
"the quick brown fox jumped over the lazy dog\n";

fn main() {
// Bl ‘we' @
let process = match Command: :new("wc")
.stdin(Stdio: :piped())
.stdout(Stdio: :piped())
.spawn() {
Err(why) => panic!("couldn't spawn wc: {:?}", why),
Ok(process) => process,

}s

/) FEFEHFEEZAN ‘we' HJ ‘stdin’,

//

// ‘stdin' #§BH ‘Option<ChildStdin>' £ %, FEENIEZHE

// B Y E#E ‘unwrap E.,

match process.stdin.unwrap().write_all(PANGRAM.as_bytes()) {
Err(why) => panic!("couldn't write to wc stdin: {:?}", why),
Ok(_) => println!("sent pangram to wc"),

}

// BN ‘stdin® HwLEHBEAEMTEFE, AU ER ‘drop” 7, EE

//
XRFEEE, ANESH ‘we' BT FIELEZANHN LR EBIHA o

// ‘stdout’ FERMHAE ‘Option<ChildStdout>" £, BB ERE,
let mut s = String::new();
match process.stdout.unwrap().read_to_string(&mut s) {
Err(why) => panic!("couldn't read wc stdout: {:?}", why),
Ok(_) => print! ("wc responded with:\n{}", s),

https://rustwiki.org/zh-CN/rust-by-example/print.html
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15

WRIRIBFIT—T process::Child 58K, PMATEA Child::wait, XEIRE—D
process::ExitStatus ,
use std::process::Command;
fn main() {
let mut child = Command::new("sleep").arg("5").spawn().unwrap();

let _result = child.wait().unwrap();

println! ("reached end of main");

$ rustc wait.rs && ./wait

reached end of main

# "wait’ keeps running for 5 seconds

# "sleep 5° command ends, and then our ‘wait® program finishes
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X1 RGTHRIE

std::jo:: fs RRBIFLMLEXHRFHIREL.
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use std::fs;

use std::fs::{File, OpenOptions};
use std::i0;

use std::io::prelude::x*;

use std::os::unix;

use std::path::Path;

// ‘% cat path® RIEEESCIN
fn cat(path: &Path) -> do::Result<String> {
let mut f = File::open(path)?;
let mut s = String::new();
match f.read_to_string(&mut s) {
Ok(_) => Ok(s),
Err(e) => Err(e),

// ‘% echo s > path' HJEEESCIY
fn echo(s: &str, path: &Path) -> {do::Result<()> {
let mut f = File::create(path)?;

f.write_all(s.as_bytes())

// % touch path' HEREXII (ZEEEEFENNXH)
fn touch(path: &Path) -> do::Result<()> {
match OpenOptions::new().create(true).write(true).open(path) {
Ok(_) => 0k(()),
Err(e) => Err(e),

fn main() {
println! (" mkdir a'");
// BIE—TBEX%, REl “do::Result<()>"
match fs::create_dir("a") {
Err(why) => println!("! {:?}", why.kind()),
ok(_) => {1,
}

println! (" echo hello > a/b.txt ");

// BIEIRIICECRILARE “unwrap_or_else’ FikfEift

echo("hello", &Path::new("a/b.txt")).unwrap_or_else(|why| {
println!("! {:2}", why.kind());

IO

println! (" mkdir -p a/c/d ");

// BEAMBIE—TER, RE “dio::Result<()>’

fs::icreate_dir_all("a/c/d").unwrap_or_else(|why| {
printtln! ("! {:2}", why.kind());

s

println! (" touch a/c/e.txt ");

touch(&Path::new("a/c/e.txt")) . .unwrap_or_else(|why| {
println!("! {:2}", why.kind());

1)
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println!(""1ln -s ../b.txt a/c/b.txt ");

/] CIB— 1S5, IRE “do::Resutl<()>"

if cfg! (target_family = "unix") {
unix::fs::symlink("../b.txt", "a/c/b.txt").unwrap_or_else(|why| {
printtn!("! {:2}", why.kind());
1}

}

println! (" cat a/c/b.txt ");

match cat(&Path::new("a/c/b.txt")) {
Err(why) => println!("! {:?2}", why.kind()),
Ok(s) => println! ("> {}", s),

}

println! (" 1s a'");
// EERBZEFMNANE, REl “do::Result<Vec<Path>>"
match fs::read_dir("a") {
Err(why) => println!("! {:?2}", why.kind()),
Ok(paths) => for path in paths {
println! ("> {:?2}", path.unwrap().path());
I
}

println! (" rm a/c/e.txt ");

// BBE—1X, BRE ‘Hdo::Result<()>"

fs::remove_file("a/c/e.txt").unwrap_or_else(|why| {
printtn!("! {:2}", why.kind());

s

println! (" rmdir a/c/d ");

/] FBRR—1"Z=B%, BRE “do::Result<()>’

fs::remove_dir("a/c/d").unwrap_or_else(|why| {
printtn!("! {:2}", why.kind());

1}

THEZAMEAENAINA L

$ rustc fs.rs && ./fs
‘mkdir a’

‘echo hello > a/b.txt’
‘mkdir -p a/c/d’
“touch a/c/e.txt’

"ln -s ../b.txt a/c/b.txt’
‘cat a/c/b.txt’

> hello

"1s a’

> "a/b.txt"

> "a/c"

‘rm a/c/e.txt’

‘rmdir a/c/d’

B a BRHRLREH:
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$ tree a
a

-- b.txt
—— ¢

N

-- b.txt -> ../b.txt

1 directory, 2 files

F—MEX cat RHHIAAZ(ER 2 #ric:

fn cat(path: &Path) -> do::Result<String> {
let mut f = File::open(path)?;
let mut s = String::new();

f.read_to_string(&mut s)?;
Ok(s)

Q%JI'IL,:

E4

cfg!
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o

T R

SLTBHAER std:renv:iargs FITEK, BHRE—ERE, LWERBLTE IS HEE

H—NFRFE,
use std::env;

fn main() {
let args: Vec<String> = env::args().collect();

/) EB—TSHEEHAKREFERF
println! ("My path 1is {}.", args[0]);

/S BERHNSHEREERLREFNG SITTH,
/) BXFEEHEERF:
// $ ./args argl arg2

println! ("I got {:?} arguments: {:?}.", args.len() - 1, &args[1l

$ ./args 1 2 3
My path is ./args.
I got 3 arguments: ["1', "2", "3"],

Ccrate

I, BRS crate #E T RS v 1TRARIEIIMABE. Rust Cookbook RR T £

WIS crate, Bl clap HHTRIEXLEK.
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SEE

] AR LECRAEMT B BRI S X
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use std::env;

fn dincrease(number: 732) {
println! ("{}", number + 1);
}

fn decrease(number: 732) {
println! ("{}", number - 1);
}

fn help() {
println! ("usage:
match_args <string>
Check whether given string is the answer.
match_args {{increase|decrease}} <integer>
Increase or decrease given integer by one.");

}

fn main() {
let args: Vec<String> = env::args().collect();

match args.len() {
// BREEFEANSH
1 => {
println! ("My name 1is 'match_args'. Try passing some arguments!");

1
/) —TEAZH
2 => {
match args[1l].parse() {
0k(42) => println!("This is the answer!"),
_ => println! ("This 1is not the answer."),
}
I
/) EA—FRSH— T 8H
3 => {
let cmd = &args[1];
let num = &args[2];
/] BRI F
let number: 732 = match num.parse() {
Ok(n) => {
n
s
Err(_) => {
println! ("error: second argument not an -integer");
help();
return;
by
}s
/) BB <
match &emd[..] {
"increase" => 1increase(number),
"decrease" => decrease(number),
- =>{
println! ("error: dinvalid command");
help();
s
}
1
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// FTBEEMIER
- =>{
// ETEEEE
help();

$ ./match_args Rust
This is not the answer.
$ ./match_args 42
This 1is the answer!
$ ./match_args do something
error: second argument not an integer
usage:
match_args <string>
Check whether given string is the answer.
match_args {increase|decrease} <integer>
Increase or decrease given integer by one.
$ ./match_args do 42
error: invalid command
usage:
match_args <string>
Check whether given string is the answer.
match_args {increase|decrease} <integer>
Increase or decrease given integer by one.
$ ./match_args 1dincrease 42
43
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HMERTES R 2

Rust 2 72 CIESERMIMBESREIED (Foreign Function Interface, FFI) . FMEBIES R

BHTHE— extern KIBRPER, HEZABRETE—TEEERRN #[1ink] B,

use std::fmt;

[/ XD extern fUIBIREEER] libm [
#[link(name = "m")]
extern {
/] ETHTRBATF I ERBEEHNTELIR
fn csqrtf(z: Complex) -> Complex;

/] ETRARTERBEEHNET R
fn ccosf(z: Complex) -> Complex;

}
// BT EREMESHNRBEBRINNZETRZEN, BIIBRERAENE —BRENFR

fn cos(z: Complex) -> Complex {
unsafe { ccosf(z) }

}
fn main() {
// z = -1 + Oi
let z = Complex { re: -1., im: 0. };
// BARNIES RAEA LRI
let z_sqrt = unsafe { csqrtf(z) };
println! ("the square root of {:?} 1is {:?}", z, z_sqrt);
/] EARARERENRTEN API R
println!("cos({:?}) = {:?2}", z, cos(z));
}

/] BREESHNRESE
#[repr(C)]
#[derive(Clone, Copy)]
struct Complex {

re: f32,

im: 32,
}

impl fmt::Debug for Complex {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
if self.im < 0. {
write! (f, "{}-{}i", self.re, -self.im)
} else {
write! (f, "{}+{}i", self.re, self.im)
}

https://rustwiki.org/zh-CN/rust-by-example/print.html
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§ Y
RN
Rust 2—[JEREMEREIES, Xl NESAEMIRH TN REEREMHASE,
MR B =F XA :
o T,
o AU
o SR,
Rust 137 3F7E M 45 & NSNS -
o FFAAKE

N

n

o TRPL AR FMIXAIET
o AP BRI RF XML D
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==

i (test) mx_1‘¥ M Rust BRE: BRIEEME D NRBREMAERNITAEREEGIT, MidK
AR B R T—ERE, ETRNEENLANE, AEHE (assert) HSRENEHA]
PTHAZERY,

ZHBETMALSHEI—IU tests B, BH #[cfg(test)] BMHAERP, MIXREE
Nkt #[test] B,

YL R E BB AKRA panic 7, MIXAMEKN, B—LEXHEVHEEE

e assert!(expression) - IRFIAXKER false M panic,
® assert_eq! (left, right) M assert _ne!(left, right) - I AEAMINES BE/A
%,

pub fn add(a: i32, b: i32) -> 132 {
at+b

}

/] ZTINERBERRE, APIFEMNSFEERN.
#[allow(dead_code)]
fn bad_add(a: i32, b: 1i32) -> 1i32 {

a-b
}
#[cfg(test)]
mod tests {
//IELAﬁﬁﬁ £ tests RIRAP, MIMNBIERBSAMERTF.
use super:
#[test]
fn test_add() {
assert_eq! (add(1, 2), 3);
}
#[test]
fn test_bad_add() {
/] ETEEESENIRERY . FERERIRE BT AN !
assert_eq! (bad_add(1, 2), 3);
}
}

BIBMER cargo test RizfTMIA.
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$ cargo test

running 2 tests

test tests::test_bad_add ... FAILED
test tests::test_add ... ok
failures:

--—— tests::test_bad_add stdout ----
thread 'tests::test_bad_add' panicked at 'assertion failed: " (left ==
right)’
left: "-1°,
right: "3°', src/lib.rs:21:8
note: Run with ‘RUST_BACKTRACE=1"' for a backtrace.

failures:
tests::test_bad_add

test result: FAILED. 1 passed; 1 failed; O dignored; 0 measured; 0 filtered out

Az, panic
— RS ST panic, NIBERMITH, @M #should_panic] B, X EE

R ANASE expected = DAIERE panic IWEUHE . MRIRBIRENBEMU ST A panic, ZTE
MERURILE T RN RYERSE 2 TS ER panic,
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pub fn divide_non_zero_result(a: u32, b: u32) -> u32 {
if b == 0 {
panic! ("Divide-by-zero error");
} else if a < b {
panic! ("Divide result 1is zero");

}

a/b
}
#[cfg(test)]

mod tests {
use super::x;

#[test]
fn test_divide() {
assert_eq! (divide_non_zero_result(10, 2), 5);

}

#[test]

#[should_panic]

fn test_any_panic() {
divide_non_zero_result(1l, 0);

}

#[test]

#[should_panic(expected = "Divide result is zero")]

fn test_specific_panic() {
divide_non_zero_result(1l, 10);

}

(-

BITXENH S5 :
$ cargo test

running 3 tests

test tests::test_any_panic ... ok
test tests::test_divide ... ok
test tests::test_specific_panic ... ok

test result: ok. 3 passed; 0 failed; 0 ignored; 0 measured; 0 filtered out
Doc-tests tmp-test-should-paniic
running 0 tests

test result: ok. 0 passed; 0 failed; 0 -+ignored; 0 measured; 0 filtered out

BT E RN
%Eﬁﬁiﬁ%'ﬂﬂﬁc, RETE@M%W%?@ cargo test hﬁﬁ%ﬁ‘:}tﬂuTo
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$ cargo test test_any_panic
running 1 test
test tests::test_any_panic ... ok
test result: ok. 1 passed; 0 failed; 0 dignored; 0 measured; 2 filtered out
Doc-tests tmp-test-should-paniic

running 0 tests

test result: ok. 0 passed; 0 failed; 0 ignored; 0 measured; 0 filtered out
EETE MR, TUMUSEMRBHRRN—52, AERTRIEEETON.

$ cargo test panic

running 2 tests

test tests::test_any_panic ... ok

test tests::test_specific_panic ... ok

test result: ok. 2 passed; 0 failed; 0 ignored; 0 measured; 1 filtered out
Doc-tests tmp-test-should-panic

running 0 tests

test result: ok. 0 passed; 0 failed; 0 dignored; 0 measured; 0 filtered out

Z B

AIBEM #[ignore]l MEFMIXUAHBRELENN, HE(FR cargo test -- --ignored AF<3E
BITE,
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pub fn add(a: 32, b: 1i32) -> i32 {
a+b

}

#[cfg(test)]
mod tests {
use super::x;

#[test]
fn test_add() {

assert_eq! (add(2, 2), 4);
}

#[test]

fn test_add_hundred() {
assert_eq! (add(100, 2), 102);
assert_eq! (add(2, 100), 102);

}

#[test]

#[ignore]

fn dignored_test() {
assert_eq! (add(0, 0), 0);

}

$ cargo test

running 1 test

test tests::ignored_test ... dignored

test result: ok. 0 passed; 0 failed;
Doc-tests tmp-ignore

running 0 tests

test result: ok. 0 passed; 0 failed;

$ cargo test -- --dignored
running 1 test
test tests::ignored_test ... ok

test result: ok. 1 passed; 0 failed;
Doc-tests tmp-ignore
running 0 tests

test result: ok. 0 passed; 0 failed;

https://rustwiki.org/zh-CN/rust-by-example/print.html
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ignored;

ignored;

ignored;

ignored;

measured;

measured;

measured;

measured;

0 filtered

0 filtered

0 filtered

0 filtered

out

out

out

out
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A

% Rust TRESXHENEESRR2ERABASER, SEREA markdown IS5BE, X
SABI, Rust ROTELMM, K TBAORBRNS MR BRENR,

/]/] B—1TRINRERIE G,

/1]

/] ETRET2FEAXE. KBRA=1"KR5|5HFE, Rust RERAHEEFTRM

/// “fn main()' # ‘extern crate <cratename>', LtZiE ‘doccomments® crate:
/1]

/1]

/// let result = doccomments::add(2, 3);

/// assert_eq! (result, 5);

/1]

pub fn add(a: 32, b: 1i32) -> i32 {
a+b

}

/]] XESER@EERRE®HA "Examples". "Panics" # "Failures" XLEER4,
/1]

/// TERREEFHEHERR.

/1]

/// # Examples

/1]

a0 S8
/// let result = doccomments::div(10, 2);

/// assert_eq! (result, 5);

/1]

/1]

/// # Panics

/1]

//] MRFBZNSHE 0, REES panic,
/1]

/// " rust,should_panic

/// // panics on division by zero
/// doccomments::div(10, 0);

/1]
pub fn div(a: i32, b: 1i32) -> i32 {
if b == 0 {
panic! ("Divide-by-zero error");
}
a/b
}

XEEMIHANA R ABIT cargo test H1T:
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$ cargo test
running 0 tests

test result: ok. 0 passed; 0 failed; 0 ignored; 0 measured; 0 filtered out
Doc-tests doccomments

running 3 tests

test src/lib.rs - add (line 7) ... ok
test src/lib.rs - div (line 21) ... ok
test src/lib.rs - div (line 31) ... ok

test result: ok. 3 passed; 0 failed; 0 dignored; 0 measured; 0 filtered out

g =plpEN: NI ]:p

XEMENEEZENEEAERREINENSF, XEREBENESENZ—, XEMIHNZHR
ERTZREINRBEKERER (RZAPSEFIXEFNNERA, FIMGIFESSRE) . BfF
A ? FSRSEBEEERW, BN main RHFIRE unit LB, ZGEHNE, BATRINEXEFE
BILITIRIE: RRILE fn try_main() -> Result<(), ErrorType> XIEMREL, IEEFREEL
K, AEERBN main PRAE. WEXRRER? HEHIF:

/// XMW ERRREN " try_main’,

/17

/1] "

//] # /] WRERTN "4 FE, BE(NASHERIFE!

/// # fn try_main() -> Result<(), String> { // REB{TEET XEHRZRIREUA
/// let res = try::try_div(10, 2)7?;

/1] # Ok(()) // M try_main R[]

/1] # }

/1] # fn main() { // FHRERE, HERRERF “try_main’ R

/1] # try_main().unwrap(); // EBHEBHF try_main, XFELEMIIKS panic
/1] # }

pub fn try_div(a: i32, b: 1i32) -> Result<i32, String> {

if b == 0 {
Err(String::from("Divide-by-zero"))
} else {
Ok(a / b)
}
}
S

o XTFXHENAEHY RFC505
o API {ES[ENIAXF AR
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C 395N

BTNt — /RN BE BB — MERR, XFL 2/ A&, HEEMSFAERE; EMEE
crate FMNERBAOMNT, FHE{ER crate B9AHIEO, FGEMFERZ crate BFRZRARE, SERNNT
H BN RIRIRAEN I D 2B EeS EfittihE TIE,

cargo £S5 src BRI tests BRIFHERM,
YXA& src/lib.rs:

/] E—TIUM 'adder' BJ crate HENXULEER,
pub fn add(a: 32, b: 1i32) -> i32 {
a+hb

}

BAEMIAAISIHEE: tests/integration_test.rs :

#[test]
fn test_add() {

assert_eq! (adder::add(3, 2), 5);
}

AN -
?o

ﬁﬁﬁﬁ cargo test mp=<

$ cargo test
running 0 tests

test result: ok. 0 passed; 0 failed; 0 ignored; 0 measured; 0 filtered out
Running target/debug/deps/integration_test-bcd60824f5fbfel9

running 1 test
test test_add ... ok

test result: ok. 1 passed; 0 failed; 0 +ignored; 0 measured; 0 filtered out
Doc-tests adder
running 0 tests

test result: ok. 0 passed; 0 failed; 0 ignored; 0 measured; 0 filtered out

tests BERFIE— Rust IR HMIRIZAM— B MAY crate, AERNIAFEBHAZREG,
—MAAREEEE LA HARMNER, REENAPSAHERE,

jZﬂ# tests/common.rs:
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pub fn setup() {
/] —EREBERRD, LUSESH/ BE, AERSSESS,
}

BEMXAE: tests/integration_test.rs

/] SALRER,

mod common;

#[test]
fn test_add() {
/] ERHBER,

common: :setup();
assert_eq! (adder::add(3, 2), 5);
}

H A HANBRERREFEN S BRER—FMN, RS2 MIEARERERE
tests/common/mod.rs X4,
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y %3 U

BMXEMR P A TE LK (EEMEENLAEXN) . XMKHESTE Cargo.toml Y
[dev-dependencies] By, XLERMASEBAEMR T ITE0NE,

Ebanis{E A pretty_assertions, XY B TINERN assert! BEI— crate,

XA Cargo.toml:

# XBEERTIVEN crate IR
[dev-dependencies]
pretty_assertions = "1"

X1 src/lib.rs:

pub fn add(a: 32, b: 1i32) -> i32 {

a+b
}
#[cfg(test)]
mod tests {
use super::x;
use pretty_assertions::assert_eq; // {XBFIMK, FeEEIENHAEHER
#[test]
fn test_add() {
assert_eq! (add(2, 3), 5);
}
}
S

Cargo AR THEEMMAIZ D
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A ZE2RIF

EAE—FR, BAMERE L EN—1E, “EBTBE (code base, EME—THRHERS
FHERNZERMUE) B, ERFAEADARERBNE", IEXTE, BEBIIHEAFEY! &
Rust 1, ANLZ2UIBRATEBAHIFFORIPRE: B, FREABREEZRTHHE
ll‘-%i:

fi#S| AfREE

BT FFHARRE (XELEZAINETNEALT)
BARRLEHRER

WELSCYR (inline assembly)

[Rigfat

[RiatEE (raw pointer, #R¥8%t) » 5| &1 BEMUNINEE, ESIAZEREN, EAERK
BERRIL T EER—TERNEE, B5IR—TREH REBTARERBRAIT,

fn main() {
let raw_p: *const u32 = &10;

unsafe {
assert! (xraw_p == 10);
}
}
WHRARER

—LERENFI A RNALER (unsafe) , XEREEERAENRIEERYABERFRNA
EE, MR, — 1 6FHM2 std::slice::from_raw_parts, AEEZEANEQE—TTEN
BHANKESHE, ExIB—TUR.
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use std::slice;

fn main() {
let some_vector = vec![1, 2, 3, 4];

let pointer = some_vector.as_ptr();
let length = some_vector.len();

unsafe {
let my_slice: &[u32] = slice::from_raw_parts(pointer, length);

assert_eq! (some_vector.as_slice(), my_slice);

slice::from_raw_parts 1E§1§21§)\E’\J¢'§’%+?'§|‘:ﬂﬁ§ﬁlﬂ’9V\]@, B#3EmARNZER ERREURESE
B BdimEX—Riz, SMREFNITARAKREXMN (undefined) , FERBENIMAETNES
RELEHAT,
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REH

Rust BEEEERELRRE, RRESHRFRRIAIEORFRE, BNAELIIELERE T,

o [RIGTRIRFT
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FRIGHRERT

S5WZREIESE—1F, Rust A" XRFIME. XEMRNESBRERNX, AIUAREERESR
7. RERNEMUEFEREN]. RIS OTFRERBEARFNXREF, 3 Rust3|A
MRBFR, {£AIBAR Rust ERASHRARSINNXBFRIBHOZEFIEL, X—<mtisl
BH.

2AMEF, {EF 2015 AR Rust 4RiE8Y crate foo, ESEH—1EH try HIRE, IHtFEF
(try) 7£ 2018 RAEIFAINBERREB T 3K, HULLUMRIRERBFMRT, HIVETLEmRIZINEE,

extern crate foo;

fn main() {
foo::try();
}

BB T

error: expected identifier, found keyword “try’
-=> src/main.rs:4:4

I
4 | foo::try();
| AN expected identifier, found keyword

ERRIEITGNES LdfUE:

extern crate foo;

fn main() {
foo::r#ttry();
}
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#h3E

ERHIRER, FETINEREFARBEEZNXE, BENNRREHRT TREMNEMIRESS, &
BRENETABLEFTEZH, XETEEE:

o HY: BIMITHHAY rustdoc ERENXMLGAF,
o Mik: AECIEMAEM, HREERHIBSSI T RBEINGE,
o EEMNK (benchmark) @ XTHEEHITEEN, FRIEEBITREREBEIR.,
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X
F cargo doc fJiEX44%| target/doc,

= cargo test BITARAENNY (B4E ) , F cargo test —--doc T T XXM,

XLEGSEEYMIZFEIRA rustdoc (AKX ruste) .

NHEER

NIRRT REXENARMBRRIFEEE., HiG1T rustdoc , XHEHERMEFFEMXE.,
EfMER /// ¥Mc, F3F Markdown,
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https://en.wikipedia.org/wiki/Markdown

2023/9/17 16:20

#![crate_name = "doc"]

/) XELGH— TN EK T
pub struct Person {

/) —TABGTEEF (F& Juliet Z2IWRMECHEF) .

}

name: String,

impl Person {

/// BEIRABHEESEFHN—TA
///
/) # S
///
/// * ‘name’ - FFELYHR, AFXANEF
///
/// # Tl
///
/7
/) /) EXEERESR, (X BE A B
/// // #RE “rustdoc” £ --test T,
/// use doc::Person;
/// let person = Person::new('"name") ;
/17
pub fn new(name: &str) -> Person {
Person {
name: name.to_string(),

}

/) E— T KIFAI IR !

I 27 Rust FChR

EX =R EEXEH AL

/// XY FF “Person® 1% "Hello, [name]" .,

pub fn hello(& self) {
println! ("Hello, {}!", self.name);

}

}

fn main() {
let john = Person::new("John");
john.hello();

}

BETI, BEBRBRENE, REER rustdoc EMERIIE, KHETHA USSR
B RE R R

$ rustc doc.rs --crate-type 1lib
$ rustdoc --test --extern doc="l1ibdoc.rlib" doc.rs

NXHERE M

TEHR—YEFER rustdoc RE&FE{FERM #[doc] BMHERIGIF,
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ATAREX, M SRR SR,

#[doc(inline)]
pub use bar::Bar;

/// bar R4
mod bar {

/// Bar HIX#4

pub struct Bar;

AT BA LR R IR TTE S BRI E .

// B libcore/prelude HIfIF
#[doc(no_inline)]
pub use crate::mem::drop;

hidden
FRLLEMFREIF rustdoc ANEGSILINE|S YA :

J// FEH futures-rs [EHIHIF
#[doc(hidden)]
pub use self::async_await::x*;

SIAGHE, rustdoc HALXTTZRA, MEENIEEREEMR.

N

P15

e The Rust Book: Making Useful Documentation Comments

e The rustdoc Book

e The Reference: Doc comments

e RFC 1574: APl Documentation Conventions

e RFC 1946: Relative links to other items from doc comments (intra-rustdoc links)
¢ |s there any documentation style guide for comments? (reddit)
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https://doc.rust-lang.org/std/
https://doc.rust-lang.org/book/ch14-02-publishing-to-crates-io.html#making-useful-documentation-comments
https://doc.rust-lang.org/rustdoc/index.html
https://doc.rust-lang.org/stable/reference/comments.html#doc-comments
https://rust-lang.github.io/rfcs/1574-more-api-documentation-conventions.html#appendix-a-full-conventions-text
https://rust-lang.github.io/rfcs/1946-intra-rustdoc-links.html
https://www.reddit.com/r/rust/comments/ahb50s/is_there_any_documentation_style_guide_for/
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Playpen

Rust Playpen @—" 1 E%1E1T Rust USRI EIEO ., M ZIMEBERA Rust Playground,

£ ABEBK 1F

£ mdbook HR, {RAJLAILRBIAIBIEITHSREE.
fn main() {

println! ("Hello World!");
}

XAFEEE B ] UBTIRROCIS R, el AR E I TIERFERE, thabr< B 258 1ERm
editable FIBERR, HEESDIR.

""“rust,editable
/.. BIROKBEEXE
LESh, ANRAEE mdbook TEMEALMIXA BT 1ZCES, WATLURI ignore

"*‘rust,editable,ignore

//.. BRONBEEXE

EXHEPERA

FIREREALERL Rust EAXHEHERRIT—1T87 “Run” A%, 1%#%47E Rust Playground
AIEMEI R T A 7B RE, MNREABZIM html_playground_url By #[doc] &1, NS
LEINgE,

B0

e The Rust Playground
o ~—fX playpen
s EAXHM
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https://github.com/rust-lang/rust-playpen
https://play.rust-lang.org/
https://github.com/rust-lang/mdBook
https://rustwiki.org/zh-CN/core/
https://doc.rust-lang.org/rustdoc/the-doc-attribute.html#html_playground_url
https://play.rust-lang.org/
https://github.com/integer32llc/rust-playground/
https://doc.rust-lang.org/rustdoc/what-is-rustdoc.html

