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i# ]+%* Rust

I[Build Status][travis-image]

i1 2016-08-07 HHliF e N2, XKLL 1k I e BT (] 2017-10-03
Chinese translation of the Rust by Example

B Rust (Rust by Example H1SChR) A0 & 7E 2 ACHD G 48 2%

i H]

UISR AR PR e CGEL T Rust) , A DLE#:VG ) hitps://rustwiki.org/rust-by-example/ £E£k I [7]
. (EICFBEHbE: hitps://rustbyexample.com/)

HRBTEARMP L, %6740 Rust, ARG HEAT T H#RAE:

git clone https://github.com/rust-lang-cn/rust-by-example-cn
cd rust-by-example-cn

cargo install mdbook

mdbook build

mdbook serve

Y B B B B

LUNEIITAYN

EAEAE CONTRIBUTING.md UM T fREGNZ .

FoAth 1 5 A

e English
e Japanese

B

GERLB 724 Rust) (b 53 Rust by Example ¥)) 8 f] Apache 2.0 license il MIT
license PRI HMSGHEATIZAL -

152 W LICENSE-APACHE #1 LICENSE-MIT.


https://travis-ci.org/rust-lang-cn/rust-by-example-cn
https://github.com/rust-lang/rust-by-example
https://rustwiki.org/rust-by-example/
https://rustbyexample.com
http://rust-lang.org/install.html
https://github.com/rust-lang/rust-by-example
https://github.com/rust-lang-ja/rust-by-example-ja

Hello World
KRB Hello World F2J7 ) JE .

/] FRERENR, K s B
// PTCAEATATEIK4ZEH "Run" SRR EBARHY ->
/] ERBRRE R, WLERRER"Ctrl + Enter"RizfT

/] RBACE SR A, ARAT B i oA GRS !
// B RS "Reset" {ZAHIW LMEAASIKE RIWILHIRE ->

[/ XJe R
fn main() {
/7 VAFH SR BRI AT BAT SO, FEIX BT (TR AR 2B AT

/] BSCRFTEN R &
println!("Hello World!");

println! JE—> 7 (macros) , A LUK SCARHH FI#E & (console) .

) Rust fI% 8% rustc 7T DURRERE e A2 AT 0047 ST

$ rustc hello.rs

rustc ZwiF a1 B AT AT S hello

$ ./hello
Hello World!

BT

L ETIR Run' S8R WS AR . AR — AT, - RAEME printin! 32N
gh R

Hello World!

I'm a Rustacean!



TR
FEREAAE AR AR T B/, FRE Rust SR LRI 5E 72

o WHEVERE, HIEREA BRI G 1 A B
o // WATIER, ERNAHIUTE.
o /* BUER, ERAE -HEISROEFT. */
o SCRERE, HIERE N AR BT HTML 3 B CR:
o /// WETORMIITA A B SR o
o //V XfdtPH IR B B SR .

fn main() {
/] RXRATHRERIG T
/1 ERX BAWARLARTHIF K
// TEIX B PTA N A RS EA =i

// println!("Hello, world!");
// REIEAT ERIER)? PAEEH ERES MR M, JFERNEAT.

/*

* X RS A—MRERER—ER. — RIS, TR R,

* A BEERAE IR IER RS RE A . /% BHERATLL /* fRE, */ */

* TR TR LB AT E R IZ LA main() BREREIAT. /X% /x R */x /%
*/

/*

EE, LG FRREEE 0, XeakETHRAEE, L IR
IR o

*/

/7 WERPLERER anrrx f] B i) ek U AT 4 ), AT VE RS BRI AR AE
/1 MBRERES R 2 R 25 2R

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

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

SRR



% A i

ITENRAEH std::fot BEIPTE XH— R 2 RAH, Hoph .

o format! : A IAF R i (String). (BRVE: 458 ZIRFEHEANZSHL. )
o oprint! : 5 format! ML, (ECRESCAK I BIFEHI G .
o println! : 5 print! Bl HfHEREEN AT

P IR SO CAAR TR 175 R AT o 34— m2 e QAL I I B P AR 2 R A 2

fn main() {
[/ BEELT, {Y SHERTEARTES.
/1] ENBZEACR TR & .
println!("{} days", 31);

// BIMEZIE, 31EBMCA 132 KA,
/7 VRAT ARG RS 31 MR RAL,

// NI Z AT
// WUMER AL E S
println!("{0}, this is {1}. {1}, this is {@}", "Alice", "Bob");

/7 TR R TE A .

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

[/ R ST RN L 2 S
println!("{} of {:b} people know binary, the other half don't", 1, 2);

/1 RFT AR RE B8 B R AR 5304
// TFHEAHH 1", SAEMEIIIEEL.
println! (" {number:>width$}", number=1, width=6);

/1 AR D By e iafn g Egbe. R imiEAIH L "eeeee1”
println! (" {number:>@width$}", number=1, width=6);

// println! SKEMHBINSYHER T IEH.
println!("My name is {0}, {1} {@}", "Bond");
// BUE A~ #h BiRisEPIZSE: "James”

[/ AlE— AT 132 KM E (structure). 44N T Structure’.
#[allow(dead_code) ]
struct Structure(i32);


http://doc.rust-lang.org/std/fmt/

/7 BRAREE IR B E SCRI 7 2 R 7 SORALHEL.

// FHERTIEIBIT .

println!("This struct “{}  won't print...", Structure(3));
/] BUE N TEREIAT.

std::fmt @J{Eﬁ\ﬁﬁ7$¢ traits (traits%%%i%ﬁiiﬁljiﬁ“%ﬁ, #ﬁ‘ﬁ”%ilﬁ) ﬁéj@ﬁﬂl?ﬁﬂ?o X H
AN IR A R AR R

o fmt::Debug : A {:?2} fEbRid. MM SCALUE T,
e fmt::Display : fHH {} 1Ebnic. PAMRHERIA LR H 5 2okas Ao,

FEATHEAEA fmt::pisplay , FONRERRME [ IXLEMF) S, 45 2T ED B i SRR 5L
A, HEELZIPE.

BT

o JUE LMK FRIPI MR (I BB , RS T Ak .

o NII—A println! ZZRFTEN:  Pi is roughly 3.142 (PiZ)%F13.142) , JEid#HA %
FHRPERAOER, NTERGIHE, FH 1let pi = 3.141592 1ERN Pi FIEUE ($87R:
BB/ F R RS LS Y std:ofmt ) &

Z 1,

=

std::fmt , macros , struct M traits

10


http://doc.rust-lang.org/std/fmt/
http://doc.rust-lang.org/std/fmt/
http://doc.rust-lang.org/std/fmt/

LiR%Y

T ERH R std: :fmt A&ALH traits RAYERTE BREAL AT 4T BN SEIL . std FEIXULRAIFERS B
B, (HPTA HAh SR A AT 5ok 52 .

fmt::Debug trait A _LTH TAEARISAH MM . Fra R ERaEHES (HB0IE#)  fmt::Debug [
S, {H2Z fmt::Display e BT3RSl

[/ IXFPEERAARESE T fmt : :Display” B fmt: :Debug’ FRHEATHTEN.
struct UnPrintable(i32);

// “derive’ JEMES EBAIESLIIL, {EH) fmt: :Debug” fHifHX N struct” AERS T EN
#[derive(Debug)]
struct DebugPrintable(i32);

ATl std FESSAN E {2} J5 RS H BT E:

// M " fmt::Debug® FASLINL " Structure.

// ~Structure’ JE—AMUET 1327 BEAST B
#[derive(Debug)]

struct Structure(i32);

// ¥ ~Structure’ JHBIL5HE “Deep” Hi. ffi “Deep” AEMEITEN.
#[derive(Debug)]
struct Deep(Structure);

fn main() {
/) FTEMEVEMR {2} FEA {3} 2l
println!("{:?} months in a year.", 12);
println!("{1:?} {@:?} is the {actor:?} name.",
"Slater",
"Christian",

actor="actor's");

// ~Structure’ JZREMLITENAEY,
println!("Now {:?} will print!", Structure(3));

// R " derive” B—ANREE A BE IR H D R .

/1 BRIMBEREER—A 772
println!("Now {:?} will print!", Deep(Structure(7)));

JITLL fmt::Debug WHSEAEIX LY AT LITED, (HRMHE 13K, FaIHAT fmt::pisplay KFHED
RN I L ]

11
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attributes, derive , std::fmt Fl struct
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http://doc.rust-lang.org/reference.html#attributes
http://doc.rust-lang.org/std/fmt/

N

fmt: :Debug A ECRIFA GG, SR ENS A 72 Lt AMILIE 2 A Ao T Fnt::Display &I
EFEHTARSEI, KA T {3} KIATEARIC. SEBUT B RR B FE

// (R “use )N Cfmt’ BEEFE Cfmt::Display’ HH
use std::fmt;

/] EX—AER, A Cfmt::Display” SRSZHL. 1X AR ML TTA LA Structure” B
[/ —A 1320 JnE.
struct Structure(i32);

/] ONTAER C{Y teid, DITFESISEIL Cfmt::Display” trait SRICFRAHRIRAY
impl fmt::Display for Structure {
// XA~ trait ER Cfmt WA EFRERD

fn fmt(&self, f: &mut fmt::Formatter) -> fmt:: {
/] TR =N TR ENBA E R CF . R[El Cfmt:Result™, MhgsHRRPHAERI
[/ BURM. R B Sweite!™ FVEF Cprintln! fRAHL.

(f, "{}", self.o)

fmt::display HIfEFIEAAIBELL fmt::Debug TV, (H'EXTTARMEERICEEE — AN 8, Btk
PR R ANz oR e 2 28001, REARUEEXT T A 1) vec<Ts #SZEL 7B —FE, A4
REiZ A2 PR ? B — P el L S R 2

e Vec<path> : /:/etc:/home/username:/bin (spliton : )
e Vec<number> : 1,2,3 (spliton , )

BZEBEN, BNEAEGEMIFEAEHTITA R, fEFEREIE —fE. X vecT>
o R Rz A 2% (container),  fmt::Display #RIX A SLEEA . fEXFE A Z RAE N T B

Fl| fmt::Debug -

TR B R A KA, fmt::Display #BREMESLIL.
use std::fmt; // FA ~fmt’

/] TEEREWRANTZ LM, " Debug” HHIRA, WRAF R RM "Display” MZER.
#[derive(Debug)]
struct MinMax(i64, i64);

// 9P “MinMax® HJ "Display .
impl fmt::Display for MinMax {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
// A " self.number” J7ECRFRE M.

13


http://doc.rust-lang.org/std/fmt/

write! (F, "({}, {})", self.o, self.1)

/1 NTHE, & X—NEHETBRZ L,
#[derive(Debug)]
struct Point2D {

x: f64,

y: f64,

// FUHFT Point2D HEATSZEL
impl fmt::Display for Point2D {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
/7 BEX TR, Mk S x oy AR K.
write! (f, "x: {}, y: {}", self.x, self.y)

fn main() {
let minmax = MinMax(@, 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);

// #45. “Debug® Al “Display’ #HESCILT, {H “{:b}" THE fmt::Binary’
// BRI, XIBRARELT .
// println!("What does Point2D look like in binary: {:b}?", point);

fmt::Display #BSLIL T, 1M fmt::Binary #W A, UL fmt::Binary AEEfEA. std::fmt
BIRZXFEM traits , {HAXLE trait HEA S H L. XLENEW E/GHP) std:fmt FT
VRGN

14
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T
X EHIRE P fs T R G e RS, A ERORBIREP R, (I point2 SEHMRNEIN— AN ALY
PRo MR ATEY, it SR ZORIZAE T

Display: 3.3 + 7.21
Debug: Complex { real: 3.3, imag: 7.2 }

Z .

derive , std::fmt , macros, struct , trait ,*D use

15
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{)E'U ﬁt%ﬁﬂ - List

N —AEERAE SR, RSN TCERIBEA LI fmt::Display A RESSIRERML. 0] EAE TR
write! HBEAER—/ fmt::Result o MIHISCHLTR EAMIA ML E., HFX T HAERE, Rust
AT tryl %

F write! LfEH try! FAPIXFE :

// X Tweite!” HHATEER (try) , MEBEHEEE. HRAER, RN AR
[/ BN CEA B SEHT ST IEA.
try! (write!(f, "{}", value));

EA try! BEEEEE, XF—4 vec SZH fmt::Display ;&AM EEAT:

use std::fmt; // SN “fmt> Bk,

[/ EX—NEEARFREE Vec MZMIME “List
struct List(Vec<i32>);

impl fmt::Display for List {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
/1 XF "self fESIH, JREMMMEIE MR Cvec KIS
let List(ref vec) = *self;

try! (write! (£, "["));

/7 X Tvect BHATIER, Cve O ORRIKIEARRME, count™ SATHEL

for (count, v) in vec.iter().enumerate() {
// FERA Cweite!” BIXEANTCER CGE—ANITERERAD N LES.
// R Ctry!l , RS LRE
if count != 0 { try!(write!(f, ", ")); }
try!(write! (£, "{}", v));

// N LEEES RS, FHIRE—A fmt::Result {H
write!l(f, "1")

}

¥

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

}

16



SRR vector BT R IR SIBRESITEN oK. B4 R T

for , ref , Result , struct, try! , vec!
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% Ak

FATAT LA Bk Al A il 1A% X 7 445 19 21 2 4% X

e format!("{}", foo) -> "3735928559"
e format!("ex{:X}", foo) -> "OXDEADBEEF"
e format!("@o{:0}", foo) -> "©033653337357"

RAEEH IS HERM, FFERZER ( foo ) BEMRMLRARMIEN: x, o MRIFBELA.

XA AR ThRE 2 AL trait SEEL, FF H2—F trait SRSEIEFHSEA . e IR L trait
¥ise Display , B R LML MIE, (HXEIRHESHEEM, tbin {3

use std::fmt::{self, Formatter, Display};

struct City {
name: &'static str,
/] G
lat: 32,
/] &
lon: 32,

impl Display for City {
/] F R—AENX (buffer) , ML R 777 8 5 A H
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!® L, HESHHALEREGFEEANB—NEWX
VAL E Sathe (0]
write! (£, "{}: {:.3}°{} {:.3}°{}",

self.name, self.lat.abs(), lat_c, self.lon.abs(), lon_c)

}

}

#[derive(Debug)]

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

18
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City { name: "Vancouver", lat: 49.25, lon: -123.1 },
1.iter() {

println! ("{}", *city);
}
for color in [

Color { red: 128, green: 255, blue: 90 },

Color { red: @, green: 3, blue: 254 },

Color { red: O, green: @0, blue: 0 },

1.iter() {
[/ —BEWMTER fmt::Display MISEHL, WA {} X% AR TR
println!("{:?}", *color)

E fmt:ofmt SCRYHRT PAVEE 400 R 0101045 50 traits FIEA TR SR,

2k

£ FHA color ZEMMANN E—A fmt: :Display HISEEL, 752000 ) H 45
RGB (128, 255, 90) ©Ox80FF5A

RGB (@, 3, 254) Ox@003FE
RGB (0, ©, ©) Ox000000

AR BIBER, TE T MR

o VRARET 2 A H &M,

o {RETLMEH :02 [FMEALLIECN201].

Z: s
std::fmt

19
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JR Az SR

Rust $2fit 7 ZRpJEAESRR, AH:

o L5 5HM (signedintegers) : i8 , 16, 132, ie4 M isize (B4l size)

o LFFZEM (unsignedintegers) : us8 , wule , ued Al usize (R4} size)
o VFfKM (floating point) : 32, fe4
o char CFFP) : B Unicode FFF, 1 'a', ‘a' F ‘e CRNEBZANFT)

e bool (Ai/RAY) : HEERZ true H false

o LKA (unittype, ). RE (O EAME—E
o BH: tn [1, 2, 3]

o JUAH: Wl (1, true)

A EH e WA S IR A B . e nT Dod i N 5 28 BB A T AR B A B . BERLERIA N
132 KA, FRAERIAN fea BAY (BRyE: MLULEAMARA, Rustifis 2 548tH: RAHEAEE
B B ARSI t SRR G DUAENT, i — AR A WIS BEHO dea FOBEEUNHIN, Wi B2
HEIHEWT N iea BB, {CHEHMAEOEHENTN, BAEUEN A Wreh 132 , PFAdUEAs Bre
N fes ) .

fn main() {
[/ REWLIFEPIEA,

let logical: bool = true;

let a_float: f64 = 1.0; // HMFH
let an_integer = 5i32; // %M

/7 BN A BRI,
let default_float = 3.0; // ~f64°
let default_integer = 7; // ~1i32°

let mut mutable = 12; // WJARRAM ~i32°,

/] AREE D RRRRBAT K3,

mutable = true;

std JF

20
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http://doc.rust-lang.org/std/

B Al iz BT

%%ﬂ 1, ??){J:EE 1.2 , ?"/ﬁ/j—‘ ‘a' , ?’?—ﬁ:'% "abc" , ﬁﬁ_\’iﬂ true }FD E‘ﬁ%@ () ﬂu }Eﬁiﬁ
T XFERT T IR SRR R

AT RN BRI ex « eo « eb ;A NP NHEMIEL kgL kAL

N T BRI, AT DAVER R 2 i R RIZR (), thi: 1 eee ZE[F] T 1ee0
0.000_001 “5[F T 0.000001 -

PATHTEE VR AL 2B AT 2 n, JAVMER w32 JEZORRIIZESE & — 1
32 {7 AFREIEAT S EL, 132 JRARERMIEEE R — A 32 AN AT 15 B AL

Rust $#24it T — RANMIBERS, SN ECE 52 Ml.  (FE: KRCIES B
C/C++, Java, PHP #iE=. )

fn main() {
/7 BEHUHIN
println! ("1 + 2

{}", 1u32 + 2);

/1 FERUH I
println!("1 - 2 = {}", 1i32 - 2);
/7 Rk~ 23R S 11320 2o T 1u32, e AT AKRRIFE IR I 4 B

/] R AT R BRI I 5

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

// PLIEHFF

println!("0011 AND 0101 is {:04b}", ©b0011u32 & ©b0O101);
println!("@@11 OR 0101 is {:04b}", ©b0011u32 | 8b0101);
println!("@011 XOR 0101 is {:04b}", ©bo011u32 ~ 6b0101);
println! ("1 << 5 is {}", 1u32 << 5);

println!("ex80 >> 2 is Ox{:x}", ©@x80u32 >> 2);

/7 AERT R R 2 e A B
println!("One million is written as {}", 1_000_000u32);

21
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T

TCHRE N AR E S MRRN A S, TS O KRR, SPCHERR (11, 12,
c REERCRIE, Hh o, r2 BREANTCERAER. BEOT DUE A ST RR Bl 2 AME,
HTCAT PA A R AR

// TCELTT PAFE 2 R U S HO R [l
fn reverse(pair: (i32, bool)) -> (bool, i32) {
// FTUMER Clet” RgPEAm &AL E

let (integer, boolean) = pair;

(boolean, integer)

[/ TEBNTFAR IR 4R >0 h B 3 R T I AN S A
#[derive(Debug)]
struct Matrix(f32, 32, 32, 32);

fn main() {
/1 BEBFAFER KA
let long_tuple = (1u8, 2ul6, 3u32, 4ub4,
-1i8, -2il16, -3i32, -4i64,
0.1f32, 0.2f64,
'a', true);

// @S TTAI R 51 RV 1) BAR R E
println!("long tuple first value: {}", long_tuple.0);
println!("long tuple second value: {}", long_tuple.l);

// TTAWAT RS TTAR TR
let tuple_of_tuples = ((1u8, 2ul6, 2u32), (4u64, -1i8), -2i16);

// TR LAFTEp
println!("tuple of tuples: {:?}", tuple_of_tuples);

let pair = (1, true);

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

// QB ITETHTE - ANFOMIEZS, XN T MES A& EEHREX 5.
println!("one element tuple: {:?}", (5u32,));
println!("just an integer: {:?}", (5u32));

[/ SRR, KA N 2 ) 90 s AL
let tuple = (1, "hello", 4.5, true);

22



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

let matrix = Matrix(1.1, 1.2, 2.1, 2.2);
println!("{:?}", matrix)

BT

1. BRI —F: £ LEME T4 Matrix Z5#k L fmt::pisplay trait, iLAREESSKE FTED
WA {2y UM RERE (3, BRI

(1.11.2)
(2.12.2)

AJ LAE] B 2 AT 20 ()7 1B .
2. LL reverse BREUMEAFEAR, WMI—A transpose BREL, & LAE:Z—A Matrix FIZ4,
I IR [E— DN TC R ICR ARG Matrix. 285 T

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

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

i 2 R

Matrix:

(1.11.2)
(2.12.2)
Transpose:
(1.1 2.1)
(1.2 2.2)
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i 2H 0 slice 257

BUA R —HBEEHEEWEER 17 WAE, HEMEESLKHNAX . BAMERTRES (1 ke
&, FHINENI RN ESmT EHIE—JE')EE'.E%E, BAHEBIFRIC N [T; size] (BVE: T ATEME
R, size RINEAHATIRA)

slice (FXXHVIF"ZE) RAFBAELL, 1H slice ZRA ) R/NEGR FE IR A E R X,
slice 72— M FX R (two-word object) , H—NFt—MEIMEHRIIEE, H-ANTFRUIAW
K. slice 7] LLHRAS AR —3 - slice MIZEMARIE N &[T]

use std::mem;

/] BEEREUER —4 slice
fn analyze_slice(slice: &[i32]) {
println!("first element of the slice: {}", slice[0]);

println!("the slice has {} elements", slice.len());

fn main() {
/7 [EER/NIE CRERT R ZRED
let xs: [i32; 5] = [1, 2, 3, 4, 5];

// P TCE R LARIIA A RO ) 4 1
let ys: [i32; 500] = [0; 500];

// BN e JFuh
println! ("first element of the array: {}", xs[0]);

println!("second element of the array: {}", xs[1]);

// “len” R[EIEZH K/

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

/] BRI

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

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

// slice W] UAFEAIEA K —5
println!("borrow a section of the array as a slice");
analyze slice(&ys[1 .. 4]);

// BRMELI &5 K panic (PrEEg: R, BIEEE)
println! ("{}", xs[5]);
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H € KM
Rust 1 AR 00 438 L3 T A6 R A

e struct : %X*/I\?ukmﬁi
® enum : ﬁ)‘(*ﬁ‘ﬂ(é%’éiﬂ

MEERKAERLUAT const 1 static FEEFRAIEE.
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Y ARUN

gEFyA (structure, 45 R struct) A 3 FM, fEFH] struct T RAIE:

o JLALEMMR, BEISRULRRE A KA
o CIEF NMHIL M c_struct.
o LMK, A TB, fEZATIREH.

// BIuE KA
struct Nil;

// JeHHEER K
struct Pair(i32, f32);

/1 HEEA T B SH i
struct Point {

x: 32,

y: 32,
}

/1 GERRT LMER 5 — A R I B
#[allow(dead_code)]
struct Rectangle {

pl: Point,
p2: Point,
}
fn main() {

// SEHMLEE R Point”
let point: Point = Point { x: 0.3, y: 0.4 };

// Vil point HITFE%
println!("point coordinates: ({}, {})", point.x, point.y);

/7 EA T lett 4B KM point
let Point { x: my_x, y: my_y } = point;

let _rectangle = Rectangle {
/] AR S R — ARk A
pl: Point { x: my_y, y: my x },
p2: point,

¥

/] SEBIE— A B e R A
let nil = Nil;
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http://en.wikipedia.org/wiki/Struct_(C_programming_language)

/1 SIS TeH S
let pair = Pair(1, 0.1);

/7 Vil G SRR I B
println!("pair contains {:?} and {:?}", pair.@, pair.1);

/1 R — AT di i i
let Pair(integer, decimal) = pair;

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

TR

1. B AMTEK TR RE rect_area IR BT

2. BIn—/NEE square , ERZMBHSE A point FI— £32 , FFR[E—A
Rectangle (K 7)) MIMEER, BIEAE ML, PLACKAIT T S 5E.

attributes F 44
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e

enum RHEF RVFANE—MUEREA TR BN EIE A (J5F3C: The enum keyword allows
the creation of a type which may be one of a few different variants. 2 &%} A7 5 4 0 0 3 mi B
file, MEIRHK, Wl D o £ struct TR EIERZEE enum FIFZEER.

/1 BR8P AR 755 (1
#![allow(dead_code)]

/7 BVE—A Tenumt (RS SRR NN VER A AR B 4E B a0 — i
/1 W E AR R .
// “Engineer = Scientist’ Al “Height(i32) != Weight(i32) . &&#&NAHIHE
// FEMSL.
enum Person {

// —A “enum’ WEER Sunit-like’ (GEHTEEMIMARD

Engineer,

Scientist,

/1 Bg—A e Lk,

Height(i32),

Weight(i32),

/1 Bg— N EER SR

Info { name: String, height: i32 }

// WEEE—A “Person” enum {ENZH, TIRENA.

fn inspect(p: Person) {
// Tenum’ HERLAUE S ITATETR CRRERE)D , FrBMER “match®
/1 VAor 07 N m A AL

match p {
Person::Engineer => println!("Is engineer!"),
Person::Scientist => println!("Is scientist!"),

// M Cenums PERFEM i
Person::Height(i) => println!("Has a height of {}.", i),
Person::Weight(i) => println!("Has a weight of {}.", i),
// ¥ "~ Info  fAEMIK “name F1 “height .
Person::Info { name, height } => {

println! ("{} is {} tall!", name, height);

¥
}
}
fn main() {
let person = Person::Height(18);
let amira = Person: :Weight(10);
// “to_owned() M—AFEFFHE slice BIE—MEBGHHEME ~String .
let dave = Person::Info { name: "Dave".to_owned(), height: 72 };
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let rebecca = Person::Scientist;

let rohan

Person::Engineer;

inspect(person);
inspect(amira);
inspect(dave);
inspect(rebecca);
inspect(rohan);

Z .

attributes , match , fn , # String



i use
(6 use U, SXRERLRL TR LA T -

/1 FETEA A FIAHS 35 ) JE A
#![allow(dead_code)]

enum Status {
Rich,

Poor,

enum Work {
Civilian,

Soldier,

fn main() {
/] WIEAML Cuse” FANAARRAEAATIELSE AT H AN 7 E T3l in_EAE AR
use Status::{Poor, Rich};
// BB “use” “Work® WEBHIBALHR.

use Work::*;

// AT Status::Poor .
let status = Poor;
// T “wWork::Civilian®.

let work = Civilian;

match status {
[/ EEXEAD TR, Foy EH2HEH T Suse .
Rich => println!("The rich have lots of money!"),

Poor => println!("The poor have no money..."),

match work {
[/ R EX BRI
Civilian => println!("Civilians work!"),
Soldier => println!("Soldiers fight!"),

¥

D,

match 1 use
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C XUt FvE:
enum WATLLE CiESMEIEAEH .

/1 FETEA A FIAHS 35 ) JE A
#![allow(dead_code)]

// WAEBEXPAME (implicit discriminator) ff] enum (MOTFFEATHED
enum Number {

Zero,

One,

Two,

// A EBRPEHME (explicit discriminator) ff enum
enum Color {

Red = Oxff0000,

Green = 0x00ff00,

Blue = 0x0000ff,

}
fn main() {
// ~enum’ W LAEE RSB .
println!("zero is {}", Number::Zero as i32);
println!("one is {}", Number::One as i32);
println!("roses are #{:06x}", Color::Red as i32);
println!("violets are #{:06x}", Color::Blue as i32);
}
B,
R
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M. R
enun {9 WAL R BIELBERE linked-list)

use List::*;

enum List {
// Cons: JulZEMME, BE—ATTHEM—MEE N midast
Cons(u32, Box<List>),
/7 Nil: RE S, RUFEREH
Nil,
¥

// JTEFLAE enum &
impl List {
/] Bl —ATHNER
fn new() -> List {
// "Nil® O CLlistt KA
Nil
}

/] BB, [B—A KA LD TR RSB 51 3R R B Al
fn prepend(self, elem: u32) -> List {

// ~Cons™ [AFFA List KA

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

}

/7 REFIRIK
fn len(&self) -> u32 {
// self’ WAULHD, FEARXATNEMATAEIRT “self AL IA
// ~self’ Jy “&List® KM, “*self” Jy “List’ A, —AREK ST RARILA
[/ EZEGIH &1 MILEC
match *self {
// AEERE] tail WAL BN “self ZEHI:
// TMRAMAE—A tail 51H
Cons(_, ref tail) => 1 + tail.len(),
/] HERIEE: FHIRNKES o
Nil => @

}

[/ BIIRLLIFRE SR HESERD RIE R A
fn stringify(&self) -> String {
match *self {
Cons(head, ref tail) => {
// ~format!™ Fl “print!” ML, (HIRFEIFE—ANESEAFRE, AR

33



/] FTENSREER G -
format! ("{}, {}", head, tail.stringify())

}s
Nil => {
format! ("Nil")
s
}
}
}
fn main() {
/] BIE— TR
let mut list = List::new();
// BI—EITER
list = list.prepend(1);
list = list.prepend(2);
list = list.prepend(3);
/1 BRBEREEIRES
println!("linked list has length: {}", list.len());
println! ("{}", list.stringify());
}
Z .
Box A J7vk
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A, =

SERL=EA

Rust AW &, T EAERAE A Y], EAh AR A X w2 B s CARi:

e const : ANATHMARMIME CHERZETD .
e static : fF ‘static AMmAMIANTRERAESERNZE.

AR Z  string” JFRIRRA. WG EHER —MATHER static AR, ZEANEM
FAPRIL:  &'static str QH TAMAY static o HAMRR T HISEBUHT L 20U 73 W AT HA
'static . XRIFRICKREER, FAMSEREAIMLOSEBZESR (This may seem
minor though because the required explicit annotation hides the distinction.) -

[/ ERTEE RS S 4 R AR &
static LANGUAGE: &'static str = "Rust";
const THRESHOLD: i32 = 10;

fn is_big(n: i32) -> bool {
/] AR EChG R
n > THRESHOLD

}

fn main() {
let n = 16;
// fE main PREC(ERE) PN E
println!("This is {}", LANGUAGE);
println! ("The threshold is {}", THRESHOLD);
println! ("{} is {}", n, if is_big(n) { "big" } else { "small" });
/7 RED ANREEE—A T const” W
THRESHOLD = 5;
[/ BIE A ERERE AT

}

Z I,

const / static RFC, ‘'static A=/
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https://github.com/rust-lang/rfcs/blob/master/text/0246-const-vs-static.md

G E

Rust JE L iR MR 2 4. AR RS0 E AT DIFE P W AR BN AR R A . AN AE B DL T, 9
BEARAENS M A B AR R SR A, ORI T ARE SRR S

EH let PEBAETTLURE (REAEEE) HERERE P,

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

// ¥ “an_integer’ Hiil#| ~copied_integer’
let copied_integer = an_integer;

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

3]
2

/1 FFASSXRE RS A E S AR R AN L T RIZ I BT SORE BRI 5 R

let _unused_variable = 3u32;

let noisy unused_variable = 2u32;

/] BUE ~ FEARER AN LN RIZR AT S bR
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DEES
R E BN AR, (Al mut BIHEEZEH T L.
fn main() {
let _immutable_binding = 1;
let mut mutable_binding = 1;

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

// IEBH
mutable_binding += 1;

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

_immutable_binding += 1;

/] BUE ~ R AT R

G VE ARt A — MR T AR R AR AR PR (A R
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(R TINIEE

BEGEH —MEAE, I HREE—MMUISE (block) HEE (live) o AAREHE —AME {3
AR BEAES. HAME RV S
fn main() {
// MWEPEAIET main R

let long_lived_binding = 1;

/] XR—AMREGEL, L main SRECHA — AN/ FER

{
/1 BERE RAEAE T AR
let short_lived_binding = 2;
println!("inner short: {}", short_lived_binding);
/] BEHRE*FGEx T A9 E
let long_lived binding = 5_f32;
println!("inner long: {}", long_lived_binding);
}

/1 ARESHREE R

// 45! " short_lived_binding™ fEULAR A EANFAE
println!("outer short: {}", short_lived_binding);
// BIE A EREIXAT

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

/7 DEHRTE FIRE* B 1 T A48 E
let long_lived_binding = 'a‘;

println!("outer long: {}", long_lived_binding);
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https://en.wikipedia.org/wiki/Variable_shadowing

BRI

Rust iff & AT LG A B A0E, i A K EATRAa . (ER XM OLHAMRAD, ROVR AR e
SEAEAR PIRH AR E .

fn main() {
/] FEY—ANREYE
let a_binding;

{
let x = 2;
/1 Wt — " 4gh5E
a_binding = x * x;
}

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

/] REEY T RWIGR ISR E
println!("another binding: {}", another_binding);
// BIE A VEREE AT

another_binding = 1;

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

g E e SR LA R IIG AR B, ONIX 27 £ R € AT (undefined behavior)
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FRALH i

Rust 7R AL 2 [0 A SR e U R 4. il 288046 45) - (implicit type conversion,
coercion ) . AIEA as KEETFHATRAEA R (explict type conversion, casting) .

— MR, Rust (R SER 1 A C 15 5 B0B01, Br 1 RLELE C 1R & AR E AT AT
Ulo f£ Rust H1, FTA (A RS W AT ARG 2 1 ARBF IR 5E 3o

/1 TR SR B T

#![allow(overflowing literals)]

fn main() {
let decimal = 65.4321 f32;

/7 RS DRelaUE iR
let integer: u8 = decimal;

// BOE A~ EREAT

/] BT
let integer = decimal as u8;

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

/] ERAERBERER R SRE (unsigned KR T I,
// ¥ EEURE std::T::MAX + 1, HEMEMFEHIIE

// 1000 JEAITE ule KA
println!("1000 as a ul6 is: {}", 1000 as ul6);

// 1000 - 256 - 256 - 256 = 232

/! EHHEIEZESBEE 7 K8AL (the least significant bit, LSB) ,
// TiEfr (the most significant bit, MSB) ¥Foiiits.

[/ CEEE: R R U AL AT)

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

// -1 + 256 = 255

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

/7 FIEECRYL,  EIE RS R R R AU SR — A
println!("1000 mod 256 is : {}", 1000 % 256);

/] ABBHREERE SRR (signed (A I, FREESRE (kD BE
[/ FERARRI RS G W 132 A1 u32 X, ile A ulexfRi)
/] RIEHERILEMAMY (two's complement) . WHRBUAMIHREAZ 1, M
/] RFE
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[/ BAHMEAKRB C AN A T EERIREL,

println!(" 128 as a il16 is: {}", 128 as i16);

// 128 as u8 -> 128, P REF12818%4L —HEHI4MGFFH]:
println! (" 128 as a i8 is : {}", 128 as i8);

// EE LImeslT

// 1000 as u8 -> 232

println!("1000 as a i8 is : {}", 1000 as i8);
/] 232 KIAMRE -24

println!(" 232 as a i8 is : {}", 232 as i8);
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I

By ] Do ERRFRICE AR SR bRIE R, %0+, BIRET MR 42 N i32 K
M, AP R 42i32 .

ARINEJE 2B 7y R R SRR TS DL 2 . IR IRGE, gk i B R E

i32 R, BFEEUEN fea A,

fn main() {
[/ BIRHR IR, SRR BAEIAG L U &
let x = 1u8;
let y = 2u32;
let z = 3f32;

// TREHNFHE, ISR N E
let i = 1;
let £ = 1.0;

// “size_of_val® REIZEMIKA, LLFET (byte) NHEAL
println!("size of “x* 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));
in bytes: {}", std::mem::size_of _val(&i));

in bytes: {}", std::mem::size_of_val(&f));

println!("size of

’ ’ ’ ’
- H N < X
’ ’ ’ ’

println!("size of

AT HACAS T — 2 R AR M, X LA — S T JE R U B«

e fun(&foo) AL E|HESA—ANEE, MAZBELEKRES ( fun(foo) ) . HEZNES
WL 5 (borrowing) o

e std::mem::size_of val s PEAEL, Al EiEid e A A AT AR AT LRI BIRR N
it (module) HIZHEFILH . FEIXANMIFH, size_of val BRELEE NIE mem R,
mem FRHLEE XAE std fL (crate) 1. WEZHNESHLI M crate,
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KA T

RAUHET S HE A B REM . & AAUIERIIR IR 2 B 4 (IR T, 38 2l 7 A S A I T2
EAERIHRIE T Z R R R X RS I — DB SH = 7

fn main() {
[/ fEBhRAINRIE, dmiFEds il “elem HA u8 KA.
let elem = 5u8;

/] Bl vector (AIEKHLD) .

let mut vec = Vec::new();

// MWRERIFESIFARAIE SvecT MIIAVIEE, BHHE “vec R NEHHEEFER
// [ vector ("Vec<_> ) .

// ¥ “elem #HA vector.

vec.push(elem);

// Aha! B{EGPEZHAE T “vec” 22— NEH “u8 FKAM vector( Vec<u8>')
/7w iR ~ il vec.push(elem)™ HRATIH R

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

LA B RN, IR B AR IO (the compiler is happy and so is the
programmer) !
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GIEZ

type BRJA] AL — D OAERR NS T . RUNAES camelcase (FEIET) M4
PR, B0 gmikds oA — AN EE . WHNPAGIAN R AR, usize , 32 H&F.

// “NanoSecond™ & “u64 [HIZ T
type NanoSecond = u64;
type Inch = u64;

/1 AT —AN B R g .
#[allow(non_camel_case_types)]
type u64_t = ub4;

/1 R~ G B .

fn main() {
// “NanoSecond™ = “Inch® = “u64_t = “u64’.
let nanoseconds: NanoSecond = 5 as u64_t;
let inches: Inch = 2 as u64_t;

/] VERZRAN R A+ A R MBS Y 22 4, RN I 48 * AN T I S A
println! ("{} nanoseconds + {} inches = {} unit?",

nanoseconds,

inches,

nanoseconds + inches);

WZE FEER R DR, 28 M T, IoResult<T> ZHAUJE Result<T, IoErrors> ZEHUHIHI

%o

W

D,

J& Ik
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Rik 3\

Rust #2/5 (K& H— RITE AR

fn main() {
// 1EH]
/] ER)
// &)
}

Rust 5 ZMiff). flfi il a R RA M. —MEHERRE, 5 MRk brs:

fn main() {
/] REYE
let x = 5;

/1] FiEX;
X35

X + 1;
15;

RSB RRIEA, FreVENERERRIE AT LTS24 4 (rvalues) o EGH AR — 2% Rk
ARG /o1 (lvalue) o FREERARZ, WA )G — % REALG RS, B ak[E
ERAR () o (B RS s — 2% A R AR b SEERAT s — 2385, A —
SE RS R Ja — AT IR A, D

fn main() {
let x = 5u32;

let y = {
let x_squared = x * x;

let x_cube = x_squared * x;

/] FRIEIRSE Cy”

X_cube + x_squared + Xx

s

let z = {
/1 BEERTREANAREL, TEE () WE
2 * x;

}s

println!("x is {:?}", x);
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println!("y is {:?}", y);
println!("z is {:?}", z);
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W il

AEATgmFEAE & FRAL A I — AN LB ok R U R AR iF / else , for Z5. iEFRATUFIA Rust
HE T X N
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if/else

if - else 73 SCHIWIAIHABIE FREL. SIRZIEF AFKZ, Rust 5 P R4 R AW 2444 A F /N
S, BAABRGEES MU, if - else KMFERRE—ANRIEX, JFHITESX
HRLA Z50R [T R PR S AR

fn main() {
let n = 5;
if n <0 {

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

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

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

let big n =
if n < 10 & n > -10 {

println!(", and is a small number, increase ten-fold");

[/ XFFEFIRE—A 1327 KA.
10 * n
} else {

println!(", and is a big number, reduce by two");

=

/] XERIEAMUBIURE—A ~132° RA,
n/2
/7 A=A~ RE E— 5 RERXFRIEN.
s
// N AERREXREM E—N05! AR Clet’ FEMTFEE.

println!("{} -> {}", n, big_n);
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loop fiE¥f

Rust 21t 7' loop JKHETREI—NIIRIEH .

AILME break AT EATEARATIN ZIR 1 —ME¥F, S5SNI continue BRI IAAUMIRI A B2 IF
HHOITIG —REH

fn main() {
let mut count = Qu32;

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

// TCRRAE
loop {
count += 1;

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

/7 BERLX UGS T N
continue;
println! ("{}", count);

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

/7 BHAEA

break;

49



R EE A FIR 22

TEAL PR EMEIAFIRE AT L it (break) BY 4k%: (continue) AMNEMEIA. TEXRIHEH, HHL
U — Y5 r1abel (FRZE) KyEW, JFHARZALELL break / continue 5],

#![allow(unreachable_code)]
fn main() {
‘outer: loop {

println!("Entered the outer loop");

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

// X R W AR
//break;

/] ZEHWINEEA
break 'outer;

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

println!("Exited the outer loop");
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M loop ¥ 13k [0l

loop AMH@ERAZR —MRIEERRIINIE . FREREI—AME, AT R 2 AL B 25 Y
AR BZEIILE break ZJ5, JFH loop FRIAFHIR[H.

fn main() {
let mut counter = 0;

let result = loop {
counter += 1;

if counter == 10 {
break counter * 2;

};

assert_eq!(result, 20);
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while 1§

while FCEEF A DARIVELTUMEIN YW ERIEIR)
iERATH while TEAE —NAELHALIN FizzBuzz 27,

fn main() {
/] R
let mut n = 1;

// % Tt NT 101 BEEAJEIERIE
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);
}

/] THEERE N

n += 1;
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for 734 A1 [X [A]

for in R DU — N HEE RIS BT ES 10— (T (8 7 VR AR (8 H] X T AR i
a..b o XLAEMM a (BEME 2] b CAFUE HIEN 1 K—RIVE.

ERAVEH for E while K5 FizzBuzz f2+%.

fn main() {
//on A1, 2, L., 100 IXUEBEARIREIREGIMT R IRIEIR
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);
}
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match L{C
Rust iid match SCHESRILOLBIRICRD, AR C BN switch K.

fn main() {
let number = 13;
[/ A—R A BAFRMERS  number”

println!("Tell me about {}", number);
match number {
/7 VCECEAME
1 => println!("One!"),
// DLECZAME
2| 3|5 ]| 7] 11 => println!("This is a prime"),
// TLRC—AN P X RG]
13...19 => println!("A teen"),
/7 BB HEARE G

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

let boolean = true;
// match 2 —ANFRENX
let binary = match boolean {
// match J3 3O W A A EERIAE
false => 0,
true => 1,
/1 R—ik A WER IR0 SR
¥

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

match ACASHL AT BLULZ Ry Mg A A 2 -
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T

JCH T LLFE match R, 417F Fos:

fn main() {

let pair = (0, -2);
/] A=k~ BAFEKERS pair”

println!("Tell me about {:?}", pair);

// match W] LAEM—ANI0d

match pair {
/] RERHE AR
(0, y) => println!("First is @ and "y is “{:?}"", vy),
(x, @) => println! (" x> is “{:?}  and last is "@'", x),
_ => println! ("It doesn't matter what they are"),
/1 REAEGE R R R

}
}
Z .
TG
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M
FURTTAIL, BEHD enum 73001 T

// WE "allow RiHKRES, BOVRMH T —1M&&E.
#[allow(dead_code)]
enum Color {
/] REFANHENNEFRER.
Red,
Blue,
Green,
[/ XEETTHEE RN u32” oE, SN AFRNLE: FEEEE (color models) .
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);
[/ R A EARRERS  color”

println!("What color is it?");
// ATUMER “match® SR enum
match color {
Color::Red => println!("The color is Red!"),
Color::Blue => println!("The color is Blue!"),
Color::Green => println!("The color is 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, y, k),
/] ATELER, FOAPA SRS O
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#[allow(...)] , color models F1 enum
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http://en.wikipedia.org/wiki/Color_model

A e A5

STHEEF KL, it (destructuring) FIfESIH (dereferencing) EX3HF, PN P # KIS 2
AFR, o WRERES FEA—F .

o fRGIFAH *
o fRMIEH &, ref, Fl ref mut

fn main() {
/] BAF—A Ti320 KMMEIH. & FoRE—AEI .

let reference = &4;

match reference {
// WH " reference’ X “&val® FATHIILE, W&o N AT A:
// "&i32°
// "&val®
/1~ BATER, AURILRRN & #MEET, Baml 1327 R4 “val .

&val => println!("Got a value via destructuring: {:?}", val),

[/ AT EES & IMEH, RREAEILACRTARGIH .
match *reference {
val => println!("Got a value via dereferencing: {:?}", val),

/1 IREAE NG HERE (BL & TFR) 2R EM? “reference” 22— "&,
/] RARLEZR A5 1.
/7 FHERZRMAZSIH, BAHEAR,

let _not_a_reference = 3;

// Rust XSXFEBARMLT “ref . BT RMEAT N, 5 R LAAAE
/7 QIS . XRKFE A5,

let ref _is_a_reference = 3;

// HR, € XPAAESIHRME, @il Creft A Tmut BTRURASEIH.
let value = 5;
let mut mut_value = 6;

/] MR Creft REETFREIETIH.
match value {

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

[/ BRHAEH Cref mut.
match mut_value {
ref mut m => {
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}s

/1 FAE—AEIH. ERIMAR AT, ZRBEIMSIA (Gotta
// dereference it before we can add anything to it) .
*m += 10;

println!("We added 10. “mut_value : {:?}", m);
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Y ARUN

KA, f#KY struct WITTPR:

fn main() {

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

/] TR SRR IR R
let foo = Foo { x: (1, 2), y: 3 };
let Foo { x: (a, b), y } = foo;

printInl("a = {}, b = {}, y={}", a, b, y);

/1 VTCMERGHAIF B AR, ARG AN B

let Foo { y: i, x: j } = foo;
printIn!("i = {:?}, j = {:?}", i, J);

/] W] UL LA
let Foo { y, .. } = foo;
printIn!("y = {}", y);

/] ERER AR BAPERAERE T TR
// let Foo { y } = foo;

ERIAA, ref B
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712
AN E match SR (guard) KL .
fn main() {
let pair = (2, -2);

/7 A —k A BARRERS pair

println!("Tell me about {:?}", pair);

match pair {

(x, y) if x == y => println!("These are twins"),
// ~ ~if condition® (if ZfF)#E—AF L
(x, y) if x + y == @ => println!("Antimatter, kaboom!"),
(x, ) if x % 2 == 1 => println!("The first one is odd"),
_ => println!("No correlation..."),
}
}
Z
Tuples
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29

[T 1] — N R AT REAE D SO PR N RA E R EAZR. match T @ FF5KRH
SEAR R Z R

// Tage’ HE, RE—A “u32” fH.
fn age() -> u32 {

15
}
fn main() {
println!("Tell me type of person you are");
match age() {
0 => println!("I'm not born yet I guess"),
// REeE$E CULEE (match) ~ 1 ... 12, HEZTRIJLERE?
/] HR, 1 ... 12 FRIEER] nt . BUEERET LR T
n@1 ... 12 => println!("I'm a child of age {:?}", n),
n@13 ... 19 => println!("I'm a teen of age {:?}", n),
/] BARE. BREIZR.
n => println!("I'm an old person of age {:?}", n),
}
}
Z N,
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if let
fE— S5l TR, mateh EATERIEARHAE. Hon:

// ¥ “optional® JEJN “Option<i32>> 7Y
let optional = (7);

match optional {

(1) => {
("This is a really long string and “{:?} ", 1);
/] N ATETRE2NGESE, XA LA option SEAYHX; i
[/ AT
s
_=>{}h
/] N BFEAZE, BN Tmatcht TEESZATEN. MEEAEEIIRE?

};

if let XPXFERIANEZERIESZ, IFHACVFHEUIREE IS RASF 1 R ORI A 2

(options) :

fn main() {
// AWHESE Option<i32>s KA
let number = Some(7);
let letter: Option<i32> = None;
let emoticon: Option<i32> = None;

// Cif let” MM % " let” # “number fEMIEK "~ Some(i), MIHAT
/7 ERE C {3
if let Some(i) = number {

println!("Matched {:?}!", i);

/] MR RMETE, HAH else:

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

} else {
/] FERIRIG. BBEMIEE (Change to the failure case) .
println!("Didn't match a number. Let's go with a letter!");

%

/] RN R (Provide an altered failing condition) .
let i_like_letters = false;

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

M,

B

/] FERRIG. AT “else if™ ZRAFRFINTHE SN MR SR 15 e AT
} else if i_like_letters {
println!("Didn't match a number. Let's go with a letter!");
} else {
/1 FAPATER . X2 BIAM 3
println! ("I don't like letters. Let's go with an emoticon :)!");

1

option , 1 RFC
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https://github.com/rust-lang/rfcs/pull/160

while let

Fif let KL, while let &= MMERM match H—EHNE,
LR

// ¥ “optional® ¥l ~Option<i32>> KA

let mut optional = (0);

// Repeatedly try this test.
/] ERIEATEAM
loop {
match optional {
// WS ~optional® MERARLEN, BLPRAT T IE AR

(1) => {
if 1> 9 {
("Greater than 9, quit!");
optional = 8
} else {
("i is “{:?} . Try again.", i);
optional = (i + 1);
}

/] N TE=AGRE
¥
/7 AR SR IO R A
_ => { break; }
/] N A ABXFEREANE? B A EAR R A3 5 5K

] while let W LMEIX—i% o Py 21T S AL AE:

fn main() {
// % “optional® i “Option<i32>™ KA

let mut optional = Some(©);

// HE: M T let” ¥ Coptional® fEMIRN CSome(i)™ W,
[/ PATIEAE C{} ) . BMHEERH Cbreak’™) .
while let Some(i) = optional {
ifi>9{
println!("Greater than 9, quit!");
optional = None;
} else {
println! (" i* is “{:?} . Try again.", i);

optional = Some(i + 1);
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(L E

/7~ ERRgEEED, AR U EE 5 M .
}
/]~ if lett BHSNTEM “else / else if 4],
// i “while let™ ¥H.

option , 1 RFC
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https://github.com/rust-lang/rfcs/pull/214

BREUEH o REETORAM. BN SHER EARERA, AR, AR EuR B —4
6, REEEBBAES L -> ZJaFHITE DK,

R U fa IR IE A E VIR FUE . BRE RN return 1BARRIERTIRIEME, HZEIENEIFEL
if WEREA.

EFAE H R ECR S FizzBuzz pRE0IE !

// I C/C++ A—FE, Rust MIRREE A E A BREI T
fn main() {
// BAMEX BAH %, IFEREK A EE L E
fizzbuzz_to(100);

// BRHOREI—M /K (boolean) fH
fn is_divisible_by(lhs: u32, rhs: u32) -> bool {
// WeumtEil, $ERTIR[E (Corner case, early return)
if rhs == 0 {
return false;

}

/] X RE—ARIEN, XEATPAH “return’ KEF
lhs % rhs ==
}

/7 RN IRIENAE, T SERR B R Bl —ANRIRER ()
fn fizzbuzz(n: u32) -> () {
if is_divisible by(n, 15) {
println! ("fizzbuzz");
} else if is_divisible by(n, 3) {
println!("fizz");
} else if is_divisible_by(n, 5) {
println!("buzz");
} else {
println! ("{}", n);

}

/7 HERBORE () W, ATEOARRIE AR R (R K A
fn fizzbuzz_to(n: u32) {
for n in 1..n + 1 {
fizzbuzz(n);
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Jiik

J5 1 MR T X6 5 1 6 B (Mathods are functions attached to objects). X877yt ek 7
self KGN RAEIR AL V. AL impl ISR E L.

struct Point {
x: f64,
y: f64,

// SEBARREY, BTA R S Point JrVAFRTEIX H4GH
impl Point {
/] XR—AFSTE (static method)
/] ERRASITIRAN TRl S SR
/] EXETE—RHAERES (constructor)
fn origin() -> Point {
Point { x: 0.0, y: 0.0 }

/] B AERSTTE, WA
fn new(x: 64, y: f64) -> Point {
Point { x: x, y: y }

struct Rectangle {
pl: Point,
p2: Point,

impl Rectangle {
// XL )5 (instance method)
// "&self  j& “self: &Self  [MiBLKE (sugar) , H “self” RS
/] WRE, FEIXAM T " Self” = “Rectangle’
fn area(&self) -> f64 {
/] " self I RIBEATRYS H SR T B
let Point { x: x1, y: yl } = self.pl;
let Point { x: x2, y: y2 } = self.p2;

// “abs™ sE—A> “fe4” KMETE, i [EEHFE LN E
((x1 - x2) * (y1 - y2)).abs()

fn perimeter(&self) -> f64 {
let Point { x: x1, y: y1 }
let Point { x: x2, y: y2 }

self.pl;
self.p2;
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2.0 * ((x1 - x2).abs() + (y1 - y2).abs())

/1 IEATTEEE R F X R AT AR
// “&mut self> N “self: &mut Self  KIiELLME
fn translate(&mut self, x: f64, y: f64) {
self.pl.x += Xx;
self.p2.x += x;

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

// "Pair’ FHMITI: PIAHESELAER

struct Pair(Box<i32>, Box<i32>);

impl Pair {
[/ RTINS B
// “self’ A “self: Self [iB:HE
fn destroy(self) {
// fEM) " self”
let Pair(first, second) = self;

println! ("Destroying Pair({}, {})", first, second);

// "~ first® M “second” BITERIBEREIK

fn main() {
let rectangle = Rectangle {
/] FERTTEAHNES S5k
pl: Point::origin(),
p2: Point::new(3.0, 4.0),
¥

/7 BT R s AR

/] EBEE-ASH &self A fEiEH, Hhin:

// “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),
¥
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// WEE! Crectangle” RAHAN), (HIXT5iERE—ANAAEN R
//rectangle.translate(1.0, 0.0);
[/ W=~ TR AR

[/ IEFIEAT ! WA GOn] LA Ry AR Tk
square.translate(1.0, 1.9);

let pair = Pair(Box::new(1), Box::new(2));
pair.destroy();
// RE! BUME) destroy” MY T Cpair’

//pair.destroy();
[/ R—R A BHATER
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EiKeh

M4 (closure) 7t Rust FHEFR N lambda, J& sk E IR R % B, —ArTRAEE x
BRI

|val| val + x

EATMTEERBE I EAN LR (on the fly) SRR, A — A EMIEH e
. SR, A AFIIR [RISAL ] DL B 3hiE T, HAm AR L AUE I .

FoAt R R LA

o [EH || BHIC O HMAZEEK.
o XHUEFF ({3 ) XTHFEREAXLEWIER, HAMHELLIN L.
o MBEJIIZRBISNAA G AL B

fn main() {
// PR R ST
fn function (i: i32) -> i32 { i+ 1}

/] AERERAR, XERITEENgeE5 H.
[/ BEFREMRE)—AE, AN RAGRERER {} REMECRDES 2 ik .
/] IXUSEE Z % (nameless function) ML GE R LM,

let closure_annotated = |i: i32| -> i32 { i + 1 };
let closure_inferred = |i | i+1 ;
let i = 1;

/7 VAR P AL

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

/] BESERIME, RBRE—A Ti320 KA,
// REZEALR A EHER .
let one = || 1;

println!("closure returning one: {}", one());
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ETE7N

LA B S AH 24 RAG K, AT DASEEL T % D RE R AL P Eag 47 T A FH 282 A57E: (JE3Z: Closures are
inherently flexible and will do what the functionality requires to make the closure work without
annotation) . X fCVFAZE A IR R I HIE A 1500, AIGERE) (moving) A2 H

(borrowing) (J53: This allows capturing to flexibly adapt to the use case, sometimes moving
and sometimes borrowing.) . €L AT DA $RAS &

o JEILGIH: &T
o JHILAIAFTIA: amut T
o JHEIIME: T

EATSE A Tl 5] R IR AR O B AEE RN A S (JRSC: They preferentially
capture variables by reference and only go lower when required.) .

fn main() {
use std::mem;

let color = "green";

// WBAITEL “color™, ©&L FEH (&) “color FHKiZAEFH A A7
// B “print TERY. Eo—REEARSES print’ EITEHL.

// “println!” HFGE NS, EVEERARMHEZAEMRHIERNE.

// (JE3X: “println!” only requires by reference’ so it doesn't
// impose anything more restrictive.)

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

/7 A A R R P
print();
print();

let mut count = 9;

// WEAE S count™ fHIEHN, WLAMEA ~&mut count® H# " count’,
// {2 ~&mut count™ [R#HITEA, FrLURME. ZIEH ~count .
// (J&X: A closure to increment “count’ could take either
// “&mut count® or “count® but “&mut count® is less restrictive so
// it takes that. Immediately borrows ~count™.)
//
// Cinc BIEREMLE “mut>, EA C&mut SUAAERINE.
/7 B, RAZAEEERTFEE A Tmut KA,
// (J&X: A “mut’ is required on “inc’ because a ~&mut’ is stored
// inside. Thus, calling the closure mutates the closure which requires
// a “mut®.)
let mut inc = || {
count += 1;
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println! (" count™: {}", count);

1

// A,
inc();
inc();

//let reborrow = &mut count;

/7~ s BT R R

// FRAIEHIZEH (non-copy type) .
let movable = Box::new(3);

// “mem::drop” requires T  so this must take by value. A copy type
// would copy into the closure leaving the original untouched.
//
// “mem::drop> R T, FrLUXAIUEIIE RS (JRX: “mem::drop
// requires “T° so this must take by value.) . FJ&#HISRALK S5
/7 ERIAETA S HEEGBE. AT EH RN S (move) , M
// ~TI#E (movable) SLBIEEFIF|MAIEH (JF3C: A non-copy must
// move and so “movable™ immediately moves into the closure) .
let consume = || {

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

mem: :drop(movable);

¥s

// ~consume™ 4% (consume) T i%ArE, FrLliX KA —X.
consume();
//consume();

/7~ s BT ERA .

)
Z .-

Box Al std: :mem: :drop
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http://doc.rust-lang.org/std/mem/fn.drop.html

TENTIAZ &

HAR Rust fEf 3G A8 5 10 7 sURK IR BEAWIRIE, BESRSRET, XFOAHE SR
Mo HLLARAIE NI NS EUS, HAR e B8R DL R b —F trait RARTE. BATN
ZRRFREER UGS, Kk (JRC: In order of decreasing restriction, they are) :

e Fn: MOFTFEIEILSIH (&1 ) gk
e FrMut : MIBEFE@ELAIAZSIH  amut T ) 3K
e Fnonce : MEFEM®EIME (1) #HIk

fEAEA%1E (variable-by-variable) HZEAM L, g ikasRe DRl fe b 105 SRR AL &

B & —AHREN Fnonce WIS 8. XEWEMOAREELT &1, amut T B T SR#IK, H
T i 1 A P AR 8 T R AR T DA ) e P A 00 A e 2

AR R AEFEIE X (move) FTREMITE, WMT RSB RAZ S ATAT 0 o ¥ R S R AS 7
S WHRSER Fn, B4 mut T B T FRIIBREIA YT .

FEFWEEE T, WEHH Fn . Fomut fI Fnonce MM, BESKREH 4

[/ KA NSHOR A E R
fn apply<F>(f: F) where

// PAELEA i BRI [EE .
F: FnOnce() {
// ~ R—k: K “FnOnce #h& “Fn® B{ “FnMut .

f();
}

// ERAEIHREI—A 1327 BRI R L.

fn apply_to_3<F>(f: F) -> i32 where

/1 AERIE—A Ti32° BERIFRE—A 1327 AL,
F: Fn(i32) -> i32 {

f(3)
}

fn main() {
use std::mem;

let greeting = "hello";

[/ AT EHIEA,

// ~to_owned™ MfEHIEHEBIE)E T B CREEE
let mut farewell = "goodbye".to_owned();

/7 WER 2 ANMEE: WIS AR greeting” M
// BEE TR farewell
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let diary = || {
// ~greeting” MHIIATX: FE Fn .
println! ("I said {}.", greeting);

// SARIEAE C farewell™ ARjk T A AR 5| F R IR
// (RE3: Mutation forces ~farewell® to be
// captured by mutable reference.)

/] BAETFE “FnMut” .

farewell.push_str("!11");

println!("Then I screamed {}.", farewell);

println!("Now I can sleep. zzzzz");

// FEhHH drop ¥ " farewell™ % BB BRI .
// (J&3X: Manually calling drop forces " farewell®
// be captured by value. Now requires “FnOnce".)
// BUETRE ~FnOnce™ .
mem: :drop(farewell);

¥

// AAGE AR RS (JR3C: Call the function

// which applies the closure) .

apply(diary);

// “double’ Jiif “apply_to 3" M trait FR7E.
let double = |x| 2 * x;

println! ("3 doubled: {}", apply_to_3(double));

Z L

std::mem::drop , Fn , FnMut ,%ﬂ FnOnce
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http://doc.rust-lang.org/std/mem/fn.drop.html
http://doc.rust-lang.org/std/ops/trait.Fn.html
http://doc.rust-lang.org/std/ops/trait.FnMut.html
http://doc.rust-lang.org/std/ops/trait.FnOnce.html

KA 4

VLS P A F s SR A B T 0 ] 1 IR e R IR ? 8RS W — A EE A
B Z BT AU ROy, EATE T RE TR (JER3C: Observe how using
a closure as a function parameter requires generics, which is necessary because of how they are
defined) :

/] TF R Y

fn apply<F>(f: F) where
F: 0 A
O

}

HTE LA, G PR R b G — BT 44 S5 A R SRAE Al N B SR AR o, [RI £x)
MeAREEAE NS A ) —F trait : Fn, FnMut , BX Fnonce SREZEIINREE (JHXC:
implementing the functionality via one of the traits : Fn, FnMut , or Fnonce for this unknown
type) o XARABEIRES g mE 2HAH (J53C:  This type is assigned to the variable
which is stored until calling) -

XA FR AR AR AN A, B AT R B AT VAR E R 22 . SR, RIRERMS
& «T> PPREAPEBK I B2 AR . Kit@dHph— trait : Fn, FnMut , BX
Rnonce (E2ZSLHD) 5t LRI E R,

/1 CF SR — AN RS EORE I R RSB Fn
/] — WY CprintT BRI,
fn apply<F>(f: F) where

F: Fn() {

fO;

fn main() {
let x = 7;

/] FEIRE xS A ANELRI TSI CFnT.
/] BEGRMER printT H.

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

apply(print);

EWAHT, Fn, FnMut , 1 FnoOnce
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http://huonw.github.io/blog/2015/05/finding-closure-in-rust/
http://doc.rust-lang.org/std/ops/trait.Fn.html
http://doc.rust-lang.org/std/ops/trait.FnMut.html
http://doc.rust-lang.org/std/ops/trait.FnOnce.html

B N\ PR

BEAR AIEL T LM E N2, ARAR AT BE AR R PR G2 5 T DA . SR DL SRR A B — M2
VTENSEIHIRE, T AAR AR A2 1% P EL Y trait 2951 B8 HH T DA A 2 i f%id

[/ EX—ARE, TUEEZ—AH CFnt Bz P SEURRAE.
fn call me<F: Fn()>(f: F) {
O

/] EX—ANHR CFn REMZEEEE (wrapper function) .
fn function() {

println!("I'm a function!");

¥
fn main() {
[/ EX—AER CFnT R,
let closure = || println!("I'm a closure!");
call_me(closure);
call me(function);
}

AN, Fn o, FnMut , F1 FnOnce XYY trait BABA T F1E 0T A\ EF AT HIVE B 45k A 3R A
.
B

=

Fn , FnMut , #1 FnOnce
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http://doc.rust-lang.org/std/ops/trait.Fn.html
http://doc.rust-lang.org/std/ops/trait.FnMut.html
http://doc.rust-lang.org/std/ops/trait.FnOnce.html

e T 2 =

HEAE NI NS ERATTREN, FTLUREIAE NS & (output parameter) 5 1% & AT E K
SRTT IR B () AL SR 245 ) 5, R4 H BT Rust RS iRR B AR (FEZAD BRAL, %18 % L E
4 B A B R R RN, BT DAAE IR [ — AN A A e AR R B 28R, @ TT box $RAE AT LS
Iy_ll.lizlﬁ:c

KT RE VA 24D trait F1HT I ¥ B G AR -

e Fn : FRETHIF—FF (normal)

e FnMut : FIFTTHIA—FF

e FnoOnce : X HIE{TE&A LML (There are some unusual things at play here) , JitLL
HATTRZ rnBox KA, XETAREMAR. AT RS KA SR,

Brubz Ak, EBAUER move KEET, BRI TIEK A4 EIHZR (which signals that all
captures occur by value) . XJ2WTEN), FNTEREGR 1 [F T f i 5] IR p K b 5 55
(dropped) , TEMHALHRE N IAHIGIH.

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

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

}

fn create_fnmut() -> Box<FnMut()> {
let text = "FnMut".to_owned();

Box::new(move || println!("This is a: {}", text))
}
fn main() {
let fn_plain = create_fn();
let mut fn_mut = create_fnmut();
fn_plain();
fn_mut();
}
Z:

Boxing, Fn , FnMut , Al 727,
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std I

AN B TUAS bR A AL
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Iterator::any

Iterator::any Je—PREL, FEALFE—AMEMRES (iterator) B, MHAE—JLRFTE KM
(predicate) B¥IR[E] true , HMIRFE] false o ERIEMUIT:

pub trait Iterator {
[/ EARKIRIZEA (JEXC: The type being iterated over) .
type Item;

// “any’ $% C&mut self {EJNRRHZE W RERE BN, BRI .
// (&E3X: “any’ takes “&mut self’ meaning the caller may be
// borrowed and modified, but not consumed.)
fn any<F>(&mut self, f: F) -> bool where

// TFnMut® ROMERAHIRACEAR AT REARBAE L, AR 9

// ~Self::Item” KU Tl EKEXACRMSH.

// (JEX: “FnMut® meaning any captured variable may at

// most be modified, not consumed. “Self::Item” states it

// takes arguments to the closure by value.)

F: FnMut(Self::Item) -> bool {}

}
fn main() {
let vecl = vec![1, 2, 3];
let vec2 = vec![4, 5, 6];
// % vec W1 Citer()” FEH "&i32° (JEX: “iter()” for vecs yields
[/ "&i327) o fEMIEK 1327 KA.
println! ("2 in vecl: {}", vecl.iter() .any(|&x]| x == 2));
// % vec M “into_iter()” FEH "i32° KA, LHMEM.
println! ("2 in vec2: {}", vec2.into_iter().any(| x| x == 2));
let arrayl = [1, 2, 3];
let array2 = [4, 5, 6];
// W (array) 1) Citer()” A C&i327.
println!("2 in arrayl: {}", arrayl.iter() .any(|&x]| x == 2));
// FEAM Cinto_iter()” @BHEH 81327,
println!("2 in array2: {}", array2.into_iter().any(|&x]| x == 2));
}
Z:

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

Iterator::find & —/NERE, TEACHE—NERES Citerator) B, BHiR B2 —ANF 2 2 FR e R AE
HN— option FEH., BEMEMAIT.

pub trait Iterator {
/7 BRI KT,
type Item;

// " find % C&mut self YENURAIE ATREBAE FHAE N, (HA S .
// (JEX: ~find  takes “&mut self  meaning the caller may be borrowed
// and modified, but not consumed.)
fn find<P>(&mut self, predicate: P) -> Option<Self::Item> where
// TFnMut® ROMERAHIRACEAR AT REARBAE L, AR 9
// ~8&Self::Item” RH] @5 HIEZHERMKSH.
// (JEX: “FnMut® meaning any captured variable may at most be
// modified, not consumed. "“&Self::Item states it takes
// arguments to the closure by reference.)
P: FnMut(&Self::Item) -> bool {}

}
fn main() {
let vecl = vec![1, 2, 3];
let vec2 = vec![4, 5, 6];
// X vec FEH C&i32T AL,
let mut iter = vecl.iter();
/] X vec At Ti327 KA,
let mut into_iter = vec2.into_iter();
/7 PEHNAERS AR C&&i32 KA, MR 1320 KL
println!("Find 2 in vecl: {:?}", iter .find(|&8&x| x == 2));
/7 PRSI R C&i32 KA, MR Ci32° KA,
println! ("Find 2 in vec2: {:?}", into_iter.find(| &x| x == 2));
let arrayl = [1, 2, 3];
let array2 = [4, 5, 6];
/] B Citer()” P C&i32.
println!("Find 2 in arrayl: {:?}", arrayl.iter() find(|&8&x]| x == 2));
// WEUEAR Cinto_iter()” @EWMUHE C&i32 .
println!("Find 2 in array2: {:?}", array2.into_iter().find(|& x| x == 2));
}
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¥

D,

std::iter::Iterator::find
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= B PR

Rust $24t 7 & Firek % (Higher Order Function, HOF) o $HUAT— LA Rk A — AN AL BE K
FIR % . HOF FIFEPEIRACES (lazy iterator) %5 Rust i3k 1 s A Xk (FE . HOFs and
lazy iterators give Rust its functional flavor.) .

fn is_odd(n: u32) -> bool {
n%2 ==

fn main() {
println!("Find the sum of all the squared odd numbers under 1000");
let upper = 1000;

// 4RI (imperative approach)
// B RINAA
let mut acc = 0;
// BH: e, 1, 2, ... FIEHFK
for n in 0.. {
/1 BFRETS

let n_squared = n * n;

if n_squared >= upper {
// FHRTER Cupper limit) WMIIEH7EHR
break;

} else if is_odd(n_squared) {
// WEE Ao RnE

acc += n_squared;

}

println!("imperative style: {}", acc);

// %70 (functional approach)
let sum_of _squared_odd_numbers: u32 =
(8..).map(|n| n * n) /] FTE BRI
.take_while(|&n| n < upper) // /M LR
.filter(|&n]| is_odd(n)) /] RNEE
.fold(@, |sum, i| sum + i); // ®&EHE
println!("functional style: {}", sum_of_squared_odd_numbers);

Option A1 ZECH S T EATH SR EP K% (155 3C: Option and lterator implement their fair
share of HOFs.) .
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(E8=R

Rust &t T =B KB RS, 0 LU Z IR s MEHF 0 (B, FRIEX it
Z HE A DL (A FF public/FAf private)

Biue — RYITIMES: R, M, trait, impl B, HEILEBLL,
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AL

I Citem) BRINEEIL RHIERAA AT L Cprivate visibility) , AN AL L pub  Cpublic [HT
3 Ml BHE (modifier) RECEBIMT A — MRS AMOVE U RE VS Il 1245 e B ) 2
HI (public item) .

/1 =R TmyT R
mod my {
// ERHR I TER AT G A W .
fn private_function() {
println!("called “my::private_function() ");

// AR pub® AEUEER SR BRI AT WAL
pub fn function() {
println!(“called “my::function()™");

/] FER—fger, BT LAy e e, BV R
pub fn indirect_access() {
print!("called “my::indirect_access()", that\n> ");

private_function();

[/ AT DUHRE .
pub mod nested {
pub fn function() {
println!("called “my::nested::function() ");

#[allow(dead_code)]
fn private_function() {

println!("called “my::nested::private_function() ");

/1 FRETH AT T AR A8 A 5] AR o
mod private_nested {
#[allow(dead_code)]
pub fn function() {
println!("called “my::private_nested::function() ");

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

¥
fn main() {
/7 FEYLR VIR AR R 44 2 (R T )T B B
function();
my: :function();
/] AEW, AFENIRERN AT, A LAE R ) i 2.
my::indirect_access();
my: :nested: :function();
/1 — MY R AN e BRI, RIMERAA R EAE A B
// EE! Cprivate_function® ERAM.
//my: :private_function();
/7 W=~ TR A
// ! private_function® BAHN.
//my::nested: :private_function();
[/ i~ BT R
// REE! Cprivate nested” EAHHIEIH:.
//my::private_nested::function();
[/ R A BT RS
}
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ZE A AT LA

GERY AR B AT LA AN EEE  (Structs have an extra level of visibility with their fields) .
HT WAEBRUCARA, AT L pub BUERECREINEYE . KA 2 E AN A 1]
—NGERARIE, X A AR EE, JFEAREGE BB (B3, encapsulatoin)  (JEX:
This visibility only matters when a struct is accessed from outside the module where it is defined,
and has the goal of hiding information (encapsulation)) .

mod my {
/] ARG, A AHRERIE T TR
pub struct WhiteBox<T> {

pub contents: T,

/] —ARIFEEE, HE - AMRAERZRER T TR
#[allow(dead_code)]
pub struct BlackBox<T> {

contents: T,

impl<T> BlackBox<T> {
/1 — DA R A 77 1
pub fn new(contents: T) -> BlackBox<T> {
BlackBox {

contents: contents,

fn main() {
/] HWEANETFBRIOARRERE, WG — G

let white_box = my::WhiteBox { contents: "public information" };

/7 FHHENFBAT LUER Ui 2.

println!("The white box contains: {}", white_box.contents);

/] WHEAE FEI A SR B 7 B 2 R i .
// A CBlackBox® HHMA TEB.
//let black_box = my::BlackBox { contents: "classified information" };

/] R A AT R

/1 AR T B A R AT U A IR IS S R B -

let _black_box = my::BlackBox::new("classified information");
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/1 FHFH—AGE RPN FBA RT3,

// WEE! Ccontent” FELEFAAMI.

//println! ("The black box contains: {}", _black box.contents);
/1 R A KT R

2 and ik
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use 4 HH
use  FEITTT LUK — N SE R R4 B — N I T2 5% i

// ¥ " deeply::nested::function® #1248 F| “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() {
// RSV " deeply: :nested: :funcion
other_function();
println!("Entering block");
{
// XMl “use deeply::nested::function as function® %
// M " function()® 75 HEIKANERIE 4 KA.
use deeply::nested::function;
function();
// “use’ #HEiFREEM. EXANMTH, " function()®
/7 1 R R E RGP
println!("Leaving block");
}
function();
}
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super fl self

EHE LA super (RZ) Ml self (HE) FBET, B LLTEVS [A] T Y BRI ORI 1EAS 06 2
AR A G B

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 indirect_call() {
/1 AEFRATAXAMER A iR A 458 " function™ MIE%L!
print!("called “my::indirect_call() , that\n> ");

[/ " self RTINS MATBRE A E—EXA T2 Tmy .

// W " self::function()” FIELEVIH ~function()™ Wi EERIMIF KL
/1 FUONABATIZR A (R R 4

self::function();

function();

/] BATEATCMER ~self KUl “my™ PSR — R

self::cool::function();

// " super’ KBFIIRLXBAEME (FE “my” B .

super: :function();

/] XBAE *crate* YEHAYEE " cool::function” .
/] EXAMEITFH, crate 1EFHIER &AM BFI/E .
{

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

}
}
}
fn main() {
my::indirect_call();
¥
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AR
BEHRAT LA Be 2SO H K E IR EE R T o AEFRATTRE ol WL/ 5 1)1 AR R 43 21 2 AN S0
$ tree .

[-- my
| | -- inaccessible.rs
| |-- mod.rs

|  ~-- nested.rs

T -- split.rs

1E split.rs A

[/ SR SEIRAN Tmy.rsT Bl “my/mod.rs” [ISCHE, R IZSCAR A B4R E
/7 BAEREALTY Tmy” BOREER ELH .

mod my;

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

}

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

}

1E my/mod.rs A

// ML, “mod inaccessible™ Al “mod nested’ #3kF| “nested.rs’ Fl
// “inaccessible.rs’ I, FHAEEATS B RIS RN EATR N .

mod inaccessible;

pub mod nested;

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

fn private_function() {

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

private_function();

s my/nested.rs A

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

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

1 my/inaccessible.rs A

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

FATE FCRS IR IE R IZAT, WA ) —FF -

$ 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 (HHCH“, WA 2B J& Rust HIGRIERIG. NEHARERA rustc
some_file.rs , some_file.rs #W 24 1E crate SCfF. WS some_file.rs HHEEH mod &
0, B AREHSC I N RIS AT e s 2 T 5 crate SUIF& 0F. A)TEYL,  AEHOR & Rk AT
Hik, KA crate AEHEHT 79w (¥E3C: modules do not get compiled individually, only crates
get compiled) .

crate 7] L& % i B3k n] P47 S0 (binary) BRZESCHE (library) o BRIAEHLE,  rustc B
crate P74 E M. IXMAT AR LLE ruste PRI --crate-type 5.
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EEATEE—ANE, RGBS WIHEEHEEE 55— crate.

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

fn private_function() {

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

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

private_function();

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

FERIRTZN “lib”, BRIMEOL T EAEREES crate SCHFdn 4 (JE3C: by default they get named after
their crate file) , {HILERIAAFRATLAMEH crate_name &% i

96



extern crate

B —> crate BIIXANHIE, DIUEH extern crate . XAMUSHERFE,
[F) AR e B TRT ) BT A T 38 FH AR e DR e R T A58 P 1

// BEEER) Clibrary” (E) , SN Crary’ ARHHETK IR

extern crate rary;

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

// REE! Cprivate_function® EFHH
//rary::private_function();

rary::indirect_access();

# library.rlib &C4miFHHEREGE, BEEXREER—HXT:

# (JAX: Where library.rlib is the path to to the compiled library,
# assumed that it's in the same directory here:)

$ rustc executable.rs --extern rary=library.rlib && ./executable
called rary's “public_function()’

called rary's “indirect_access(), that

> called rary's “private_function()’
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J& T
JEMEE N T3 crate BRI (metadata) . X o v DL R

o B ZEA Y 15

o %E crate LK. FRASFIZEAY (i SO )

o ZEH] lint ()

o JHMHgRIFARIIRE (F. &2RBAN (globimport) ) %]
o BEE:E|—/NIE Rust iE 5 M E

o HRCEREENF T Cunit test)

o ARICAE AFEAERAN TR S 1 R KR

MiEMHHT N crate B, BATRIEIEAN #![crate_attribute] , 4'EATH FHEBLEL TN,
BVEA #[item attribute] (JEEDTEIES 1) .

BT LR S, A ARRIEREE A

e #[attribute = "value"]
e #[attribute(key = "value")]
e #[attribute(value)]
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HEAHS  dead_code

UREEIIROL T dead_code (UACTD, TEHCACID) fint, K2t A0 B B0 A 585 . AT AN
TR HEAATHIEA lint.

fn used_function() {}
// “#[allow(dead_code)]  J@M:w LA ~dead_code™ lint
#[allow(dead_code)]

fn unused_function() {}

fn noisy_unused_function() {}

/] BIE ~ SIS R R B

fn main() {
used_function();

}

BT, 7R TE R . ERXLEH T, AR TR S U 0 R 2 R R N
Il VAR
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crate

crate_type JBTEW LA HIgn RS crate & — A bR B AT HAT SCARIE R — AN (TE A2 i Fh 2 2
HIZE) ,  crate_time JEMERILLXE crate KA FK.

[/ EA crate & —AMECH
#![crate_type = "1lib"]
/] ERIZBFN “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 indirect_access() {

print!("called rary's “indirect_access() , that\n> ");

private function();

?ﬁﬁﬁ?ﬂ crate_type E%ﬁtﬁf, EEZ<E@%%%§%% rustc ﬁﬁ4§ﬂﬂii --crate-type *ﬁiao

$ rustc lib.rs
$ 1s 1lib*
library.rlib
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cfg

FAT 2 T REIE I P A AN ] 35 A -

o cfg JEME: fEEMEMIE A #[cfg(...)]
o cfg! F: EM/RKBEXFMA cfgi(...)

PR Al I 2 B 1B AR ] o

/] BRI RS Linux BIRHEA =901
#[cfg(target_os = "linux")]
fn are_you_on_linux() {

println!("You are running linux!")

/] TR BRBCSERAE RGP AR Linux B A 2% 1%
#[cfg(not(target_os = "linux"))]
fn are_you_on_linux() {

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

}
fn main() {
are_you_on_linux();
println!("Are you sure?");
if cfg!(target_os = "linux") {
println!("Yes. It's definitely linux!");
} else {
println!("Yes. It's definitely *not* linux!");
}
}
Z I,

1M, cfgl , %
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H e SR

HERr MU0 target_os TEMFEH] rustc WF&BaNHbift, (H2 B E LKV AHEH --cfg 5
ICKAELS  ruste o

#[ cfg(some_condition)]
fn conditional function() {

println!("condition met!")

}

fn main() {
conditional_function();

}

AMERBEE XK ofg brid:

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

A EE XK ofg Frid:

$ rustc --cfg some_condition custom.rs && ./custom
condition met!
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P2

274 (generic) AILLIZALRRIFITIRE, LAY A& MV, /S A B 2R A B, X AT LA
2ROy S, AR EM S EBE . R, Rz B EARR I T R S Y
X2 B SR AR A R . Az R ) o Hoa s WL 7 Ut 2 2SR S (type
parameter) . (AEJHC: Generics is the topic of generalizing types and functionalities to
broader cases. This is extremely useful for reducing code duplication in many ways, but can call
for rather involving syntax. Namely, being generic requires taking great care to specify over
which types a generic type is actually considered valid. The simplest and most common use of
generics is for type parameters.)

KNS EIRERZ T EMLHRIE S CamelCase (Bl 4) :+ <Aaa, Bbb, ...> o “ZHIK
MSE M <> KFEIR. 7€ Rust 1, “ZAVHRIRT R P EZ M2 UEMSE >
RERT AR . AR(THEE Nz RS BRI R Z A, HAR AR B AR RzAD

BInE L— 4N foo W ZBREL, FHEZ—MEERMNSH 1 -

fn foo<T>(T) { ... }

RN 1 #idgEN—"MEH <1> MEMEMSE, FUEXEHARN (1) S8z . Bl
T ERTHI#E XN struct 2Tk,

NHGIT R T SR R G

/] BARRIZEA CA.
struct A;

/] FEENRR “Single” W, fE AT HIEUAMEMZHTRAHI ~<A>

// H, “Single” B—/MNEAMER, A fELHCOEE L.

// (J&X: In defining the type “Single, the first use of “A” is not preceded

// by “<A> . Therefore, “Single  is a concrete type, and “A" is defined as above.)
struct Single(A);

// AN IXEAE Csinglet XA AT HIE—IRIEH.

/] AL C<T> EEMH T FIEBL, BTl CSingleGent 2Nz RIAL,
[/ PN ZE T 28, FrRlEr] DR AR RAY, AHRAE bine U RN AT,
struct SingleGen<T>(T);

fn main() {
// ~Single” REARBAIFEAMEEZ A,
let _s = Single(A);

// GI#E—/> ~SingleGen<char>™ KA RE ~_char’, 44— "SingleGen('a') fA-
// XEM “SingleGen” B EXIBEMKMSE.
let _char: SingleGen<char> = SingleGen('a');
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// ~SingleGen™ T PAHHARRATE w2 S5
let _t
let _i32 = SingleGen(6); // ffiff ~i32° 5%,
SingleGen('a'); // f#H] ~char’.

let _char

struct

104
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FIRERI Rt FT LUE T i 8. RIS <r> Ja, KM 1 g i

2 R PR B I R 2R AR WIS R S . XM AT ER TG DL B A, 1A PR [P SRR 2 ZRE ) R 5
B g RS O R S BRI SRR SR

ORI R AR E IR SR, WRPR:  fun:i<a, B, ...>() .

struct A; /] BARKH AT,
struct S(A); // BAREA s,
struct SGen<T>(T); // ZHEH ~SGen

// FAHREEASE T BENTAR, R RE A S 7R 2 T F S S RUBE A
// (JEX: The following functions all take ownership of the variable passed

// into them and immediately go out of scope, freeing the variable.)

e
W

DES s QR

/] ENX—AEE “reg fno, XD S %K
[/ BUNEEE “<T>, BTz B .
fn reg_fn(_s: S) {}

/] EX—NEE gen_spec_t, #EZ A “SGen<T> EEIWSH C s,

// XRERMGHRTRUSE A, HEN A KEHIRHNEX “gen_spec_t’ 1)
/] ZRERSE, U AR—MNZR,

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

[/ ENL—ARE " gen_spec_i32", X — “SGen<i32>® KMEISH " _s7.
/7 FBEENMAY TRAESE 1320, W Ci32° R HEEEA.

// BT T1327 AR —AMZBERE, FrRLXAS R A ZIZ A,

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

/] EX A Cgenerict, A TSGen<T>T KMHPISH " s,
// A CSGen<T>™ ZEIAE T “<T>, FrBARARERZ LT T Mizfl.
fn generic<T>(_s: SGen<T>) {}

fn main() {
/7 AR AR 3
reg_fn(S(A)); /] BAREA,
gen_spec_t(SGen(A)); // RAMIBERAESE A .
gen_spec_132(SGen(6)); // KE:itsERMSEHE ~1327,

\

[/ BRMIEERMBE char® 154 generic() .
generic::<char>(SGen('a"));

// BMisERABE char’ {845 “generic() .
generic(SGen('c'));
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W

D,

PREL A struct s
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SKH

IR EEL, SE (implementation) 7R ESEREFZ A,  (J3C: Similar to functions,
implementations require care to remain generic.)

struct S; // HAKRA ~s°
struct GenericVal<T>(T,); // Z%EA ~Genericval®

// GenericVal HISEEN, BLALFATEHiFE e 7R S E:
impl GenericVal<f32> {} // fic 320 J
impl GenericVal<S> {} // fan bifE X ~s

[/ T<T>T AR RA 7 Figh H R DR AL
// (JE3: “<T>  Must precede the type to remain generic)
impl <T> GenericVal<T> {}

struct val {
val: f64

struct GenVal<T>{
gen_val: T

// val sl C(impl)
impl val {
fn value(&self) -> &f64 { &self.val }

// Genval HFXPiZBIEM T sl
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());
}

PRECR 5], impl , F1 struct
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KE1E trait

MR trait WATLLEZ M, FRATEX B LT —5LH prop M trait , {ERNZEIHER
drop (EF) EARAGHMEANSH.

/] AR,
struct Empty;
struct Null;

// FHFE T Mytrait 2.

trait DoubleDrop<T> {
/] X —ARTHHENINE, B MUMISE—Z&E T,
/1 BEAEMERLE.
fn double_drop(self, _: T);

[/ EZRZE ST MMAE U ST DoubleDrop<T>T .
impl<T, U> DoubleDrop<T> for U {
/1 WITESAR T HAMMENSE AR, HBRIBIX AN SH
fn double_drop(self, _: T) {}

}
fn main() {
let empty = Empty;
let null = Null;
// B Cempty” Al null .
empty.double_drop(null);
//empty;
//null;
/7~ R ERXPT IR
}
Z

Drop , struct , fl trait
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fR 7€

TEiZ HZ TR, RS 85 E WAL trait fE AR 2 (bound) SKERHHLE — ARSI T iRk
k. Bl FHEEFH2 T pisplay trait RITEN, FrLAEER 1 M pisplay [RiE, ik
P T WAAISEEL pisplay o

/1 EX—AEH printer, HE-MEMAM T, Hb T 840
// SEBL Display” trait.
fn printer<T: Display>(t: T) {

println! ("{}", t);

PR R 2 BONFT S IR E ISR AL B
struct S<T: Display>(T);
// WA CVeckT>™ ARSZHL “Display’ .

/1 MAFBICR R
let s = S(vec![1]);

BRE A 53— MR T2 B S Fe v 5 I AE 45 72 AE R SE P trait (9757 Biltn:

// EAS trait SEELTATEIARIE: C{:?} .
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 }

[/ ZR T WL CDebug . ANEATAZEAL, #EATLLIER TAE.
fn print_debug<T: Debug>(t: &T) {
println!("{:?}", t);

// ST WAZASEFL CHasArea o (TETE R E BB EEES AT LT )
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// “HasArea  H] “area’ K%
fn area<T: HasArea>(t: &T) -> f64 { t.area() }

fn main() {
let rectangle

Rectangle { length: 3.0, height: 4.0 };
Triangle { length: 3.0, height: 4.0 };

let _triangle

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

//print_debug(& triangle);

//println! ("Area: {}", area(&_triangle));

/7~ W K ERIE R AR

// | R4S KRSz CDebug” E{ “HasArea .
BOMMENE, BTN TREAUEHRIL S,  where WA AT PIAERR E EAEH .
Z W,

std::fmt , struct , 1 trait
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ML) R E

PR B TAENLHIAE — AN E, BUE—A trait ANEEAEMINEE, RUSARTLAMEH B/ —A R
SEo EAMEEETH] Eq A1 ord AUEXFERIF]T

struct Cardinal;
struct BlueJay;
struct Turkey;

trait Red {}
trait Blue {}

impl Red for Cardinal {}
impl Blue for Bluelay {}

[/ XEERRE RS S T AR trait BRBLE R FTPREM trait PED
/1 BB NTEHTCHE

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;

/] HTWE, “red()” AHEHA blue_jay RS ,
/7RISR

println!("A cardinal is {}", red(&cardinal));
println!("A blue jay is {}", blue(&blue_jay));
//println!("A turkey is {}", red(&_turkey));
/7~ W R R L R

W

D,

std::cmp::Eq , std::cmp::0rd , Fl trait
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i Z ERE (multiple bounds) FTLAH + #EHe, RSP —FE, ARPEREMH , BT,
use std::fmt::{Debug, Display};
fn compare_prints<T: Debug + Display>(t: &T) {

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

fn compare_types<T: Debug, U: Debug>(t: &T, u: &U) {
println!("t: “{:?}", t);
println!("u: “{:?}", u);

fn main() {
let string = "words";
let array = [1, 2, 3];
let vec = vec![1, 2, 3];
compare_prints(&string);
//compare_prints(&array);

/] A— A BT .

compare_types(&array, &vec);

Z .

std::fmt Fl trait
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where M fJ

PRE WA LMEH] where MAJRFIE, RHEFLUERESAE { RAKIATH, MAFHSAERME—

WHEBIAE Lo 74 where MAJAT DL FAERERMMIRE, MARBTFRESE.
where 7E—E{ENLAHIRA:
o oy TFHR Iz TR R 5 I B 1 T A 100 -

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

// 1M “where™ MHISKEILRE

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

o MM where MAJLLIEW TRIEE & RIMAIMFHIL . EZEA where WAL, #17H1)
impl AUAREELIERIE LK

use std::fmt::Debug;

trait PrintInOption {
fn print_in_option(self);
}

// XEFE—A “where™ MNf), HNHERIAR “T: Debug’
/] BAE S — R al R T
impl<T> PrintInOption for T where
Option<T>: Debug {
// BATEW Soption<T>: Debug™ 1ENIRE, BINARREITENRINEA.
[/ ANEEEAAE, AR AT REHUH BRI IR E .
fn print_in_option(self) {
println! ("{:?}", Some(self));

3
}
fn main() {
let vec = vec![1, 2, 3];
vec.print_in_option();
¥
Z I
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RFC, struct , f1 trait
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FRERIT

“RECIN” (associted items) 45— RHAG RSB EEMN iten (T M. B2 trait
PR E (extension) , LY trait FEWNEEE SCHHIT .

KIHKA (associated type) HAXMIIFKIH P —1. Y trait EHAEMRFKE (container
type) IRz AUy, SCHRRAUGRME TR A B,  (JE3C: One such item is called an
associated type, providing simpler usage patterns when the trait is generic over its container
type.)

Z L

RFC
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71 7] 7L

XPRGRRAIZ N trait A RBHTET E
it

trait ISR 2R e iz B2k

E R FH, Contains trait RVFMHZHZEM A 5t B . AJFIXA trait £/ %) container
BAISEHL, f8E i32 N A A B, HNWERLLHE n difference() - (REJE: Inthe
example below, the contains trait allows the use of the generic types A and B . The trait
is then implemented for the container type, specifying i32 for A and B so thatit can be
used with fn difference() .)

AN contains fZ2iz %Y, FrCAFRAIHIA B AHIEH TEXT £n difference() FIFTEZ R, 5L
br b, FATRAAE —FrORERBMAR ¢ HER A M B . IEWMRIMERRI T A
7, RERKAIELFIRAE 7 IX 7 M BE

struct Container(i32, i32);

// ZEA trait fE 2 MOBUERAER] Container (A#) H.

/] EEFARE A MEBRE—ME-

trait Contains<A, B> {
fn contains(&self, &A, &B) -> bool; // EAIEHFE “A° Al "B
fn first(&self) -> i32; // REXIEHGFEE "A° 5 "B
fn last(&self) -> i32; // KREXIBHFE A 8 "B

impl Contains<i32, i32> for Container {
/] IRAEAEH B A A R
fn contains(&self, number_1: &i32, number_2: &i32) -> bool {
(&self.0 == number_1) && (&self.1l == number_2)

/] BRHE A
fn first(&self) -> i32 { self.0 }

/1] BRRE D
fn last(&self) -> i32 { self.1 }

//°C Af A M BT . BT, WAEERE AT M BT EMA.
fn difference<A, B, C>(container: &C) -> i32 where
C: Contains<A, B> {

container.last() - container.first()

fn main() {
let number_1 = 3;
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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 is: {}", difference(&container));

Z .

struct , fl trait
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FRIPRRY

i IR A AT DA s ARG i mT s, 7 sUR B B 2T B —A trait /E Noutput (i) 2K
B, XN trait BYE XHEEINR:

// A Fl CBY fE trait HEEN type® FEETORE X
[/ GER: MKW Ctypes AFETHIERMAZRE " type )
trait Contains {

type A;

type B;

[/ EERACHEIOR R R X LT R R
// (Ji3: Updated syntax to refer to these new types generically.)
fn contains(&self, &Self::A, &Self::B) -> bool;

AR FHREHSE T contains  trait , BHAFEERIA A 5 B :

/1 SRR
fn difference<A, B, C>(container: &C) -> i32 where
C: Contains<A, B> { ... }

/] AERRERIAY

fn difference<C: Contains>(container: &C) -> i32 { ... }

EIRATE I SRR R R E S b — /N 145 1
struct Container(i32, i32);

// XA trait W& 2 MR TEAEF Container (BH) .
/] EEFRE—AMMEBUR G —AME.
trait Contains {

[/ FEIXBE AT DA A iz B AL

type A;

type B;

fn contains(&self, &Self::A, &Self::B) -> bool;
fn first(&self) -> i32;
fn last(&self) -> i32;

impl Contains for Container {
// fRHE AT R B RAPAKE. W Cinput’ CGRIA) KR
// N “Container(i32, i32)", 4 “output® (i) A
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/] SH¥iER 1320 R Uiz,
type A = i32;
type B = i32;

// ~&Self::A> il ~&Self::B> 7EX HHLREHK.
fn contains(&self, number_1: &i32, number_2: &i32) -> bool {
(&self.0 == number_1) && (&self.1l == number_2)

/] BRE AT
fn first(&self) -> i32 { self.0 }
/] BREE— M

fn last(&self) -> i32 { self.1 }

fn difference<C: Contains>(container: &C) -> i32 {
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 is: {}", difference(&container));
}
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AU =
AL RS &
ALK S & (phantom type parameter) & —F7EZ1TH (runtime) AHIL, MfE (HR7E)
i ITHRES T ARENSE.
B HH A AT DE BN BN S ok 78 UARIC BT E A BRI HT R A . XN S A
fEftfl, HRAZATNATA (runtime behavior) .

R, AT std::marker::PhantomData FIEA R S EME 4 R A BB & AR
PR e .

M

use std::marker::PhantomData;

[/ BALTHE R, XRE—A A FIREZ 5 (hidden parameter) BT Mz AL
#[derive(PartialEq)] // RVFIXFRBFATHEM X (equality test) .
struct PhantomTuple<A, B>(A,PhantomData<B>);

/] BRGTHE R, RRE—DMAE A MEESE B Az AL
#[derive(Partialkq)] // FoVFIXFhEAY AT AHSE M
struct PhantomStruct<A, B> { first: A, phantom: PhantomData<B> }

/] ER: WTEM A 2oBFEER, B OB Az,
// Kk, "B AgZ5iEH.

fn main() {
/7 XER 320 Ml Cfesa REHSE.
// ¥EIBEN "<char, £32>° KIEAIGA (PhantomTuple) KA.
let _tuplel: PhantomTuple<char, 32> = PhantomTuple('Q', PhantomData);
/] WAEEN ~<char, f64>" HIREALTT4L.
let _tuple2: PhantomTuple<char, f64> = PhantomTuple('Q', PhantomData);

// BiFgEN “<char, £32>° [{FEAL

let _structl: PhantomStruct<char, 32>
first: 'Q',
phantom: PhantomData,

PhantomStruct {

¥

// WHEEN "<char, fed4>> KM,

let _struct2: PhantomStruct<char, 64> = PhantomStruct {
first: 'Q’',

phantom: PhantomData,

b
[/ HEN (compile-time) 4! RAUANULHL, FrLlIXEEANHENE Lhis:

//println!("_tuplel == _tuple2 yields: {}",
// _tuplel == _tuple2);
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[/ SRR ! SRRV, P DUXSS{E A AR S UL
//println! (" _structl == _struct2 yields: {}",
// _structl == _struct2);

Derive, Z5i#1k, 0 oL 45 H 4
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M2 BT ] B

AR Cunit conversion) H—/NMEROTVETT LUBIE L Add trait SRASLS, H add A A
A SR (JE: A useful method of unit conversions can be examined by implementing
Add with a phantom type parameter) . HfEfEL: Add  trait ARSI

/] XA S Self + RHS = Output™, H:Ad' RHS
/] R R E SEIL I TE S BIACN Self.
pub trait Add<RHS = Self> {

type Output;

fn add(self, rhs: RHS) -> Self::Output;

// “Output® WZE TT<U>T KA, FTLL CT<U> + T<U> = T<U> ™,
impl<U> Add for T<U> {
type Output = T<U>;

use std::ops::Add;
use std::marker::PhantomData;

/1] QUETMEERE LCRALEA .
#[derive(Debug, Clone, Copy)]
enum Inch {}

#[derive(Debug, Clone, Copy)]
enum Mm {}

/// "Length® B—AMwHEMBSER Unit™ (LD
/77 TTHARKT KB (A1 ~f64™) Mz,

11/

//] "fe4a” BLSZHT “Clone” 1 “Copy™ trait.
#[derive(Debug, Clone, Copy)]

struct Length<Unit>(f64, PhantomData<Unit>);

/// “Add” trait EXT T+ BEARITN.
impl<Unit> Add for Length<Unit> {
type Output = Length<Unit>;

// add() RE—DEHFHHEST B ~Length™ ZEf1k,

fn add(self, rhs: Length<Unit>) -> Length<Unit> {
/7 T+ WATEX Cfeas KM “AddT SEHL.
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Length(self.® + rhs.0®, PhantomData)

fn main() {
// fah “one_foot® HWAHEAMEASE “Inch .
let one_foot: Length<Inch> = Length(12.0, PhantomData);
// ~one_meter’ #IHBAAEISE Mn .
let one_meter: Length<Mm> = Length(1000.0, PhantomData);

/7 + AT Cadd()” J5ik, E7EEXT CLength<Unit>” BT TSEEA.
//

// BT “Length® TSZILT “Copy’, T2 “add()" &% one_foot®
// 1 ~one_meter’, HEEHIEAIF “self M “rhs’.

let two_feet = one_foot + one_foot;

let two_meters = one_meter + one_meter;

/1 TNEE AT .
println!("one foot + one_foot = {:?} in", two_feet.0);

println!("one meter + one_meter = {:?} mm", two_meters.0);

/] TR RN, FOVENTS 2B
/] HiEIIRE: RAURPLHS (Compile-time Error: type mismatch.)
//let one_feter = one_foot + one_meter;

Z L

Borrowing ( & ), Bounds ( x: Y ), enum, impl & self, Overloading, ref, Traits ( X for v ),
TupleStructs.
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((SRERE W

Y AE TG AL Cownership) & (borrowing) Al A (lifetime) e EE/EA .
MY, SAEMARK, AT DR, A S B AR SRS, AR IREAE TR S (&
¥: Thatis, they indicate to the compiler when borrows are valid, when resources can be freed,
and when variables are created or destroyed.) -
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RAII

Rust R HETEMRPIRTAEIE: e 56 %, W Box<t> HAEHEHMINAIF. Rust 5
#5247 RAIl (Resource Acquisition Is Initiallization, #ESRECEIWI4E4L) , BT LMEART—ANXF G 78
BOIFERN, SIS (destructor) i I LA € 1 78 U5 1 R T

XAAT N T BRI EE (resource leak) ISR, BT AR FE AN TF-sh B A7 33 #0009 A7
% (memory leak) ! FTHZAERENTRHB:

// raii.rs

fn create_box() {
[/ TEHE EArT— MMBERHEE
let _box1 = Box::new(3i32);

// " _box1  TEIXHLANS%, T H NAEERIRA

fn main() {
// TEME b4y — MR AR
let _box2 = Box::new(5i32);

/] MBI

{
/] FEHE BT — AN BRI
let _box3 = Box::new(4i32);

// " _box3™ FEXHLHE, T H NAEASEIRTK

// BIEIRZ box, ARLRE.
/] FEEANTET BN A
for _ in @u32..1 000 {

create_box();

// " _box2™ FEIXHAHE, M H WS EIRIK

MERBATATLAMER  valgrind XN AR4AE R T AT AR 2

$ rustc raii.rs && valgrind ./raii

==26873== Memcheck, a memory error detector

==26873== Copyright (C) 2002-2013, and GNU GPL'd, by Julian Seward et al.
==26873== Using Valgrind-3.9.0 and LibVEX; rerun with -h for copyright info
==26873== Command: ./raii
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==26873==

==26873==

==26873== HEAP SUMMARY:

==26873== in use at exit: @ bytes in © blocks

==26873== total heap usage: 1,013 allocs, 1,013 frees, 8,696 bytes allocated
==26873==

==26873== All heap blocks were freed -- no leaks are possible

==26873==

==26873== For counts of detected and suppressed errors, rerun with: -v
==26873== ERROR SUMMARY: © errors from @ contexts (suppressed: 2 from 2)

SEA I
S,

Box
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AT BRI A2 3

RONAR B B SR eI IAE R, FTUAIR Reeia — Nl & .. XHpik 7 ®ENEE R
. FEREIFEE AL EEA TIE (il references)

FEFFATIME ( let x = y ) Ej‘aﬁiﬁﬁﬂ%{%i%l%l%&%iﬁﬁﬁﬁﬂb’% BRI T AR Cownership)ss K/
e (transfer) . %8 Rust fIiiik, XF 7 R NS (move) .

FERNTIE )G, FEORII A& ARERE R, X0 SR 1™ 4 .

/7 BERR BB HE 73 TE 1 P AF O BT AL
fn destroy_box(c: Box<i32>) {
println!("Destroying a box that contains {}", c);

/T PAEBH NSRRI
}

fn main() {
[/ KRS BCI R
let x = 5u32;

/1 B xRk (kCopy*) B Ty —NFETEED)
let y = x;

/7 PRAMEHS RT LU ST 3 A
println!("x is {}, and y is {}", x, ¥);

[/ @ /MBI R R A a4t
let a = Box::new(5i32);

println!("a contains: {}", a);

// **FEBh** (*Move*) “a’ F| b’

let b =

// 18 Cat ByfRErHbE GEEEE ZHE b . BIEREEZIEM
[/ F—AHEA TSR, HR2IEZ b HHEE.

/7 WREEY Cat FHEANREVTHEEE, FUOVEAEMAHE LN
//println!("a contains: {}", a);

/7 A~ R L

// BCEREAN b AERASAR 3 AR T AL
destroy_box(b);

/7 SRR BRI AE DR, X MR 2 3 B8 51 SR A A7
/] ARG DL G A
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/7 Y ONTRD T Y 0 R R —FE
//println!("b contains: {}", b);
/1 R~ R R
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n] AR
AT RO RIN, SR TS P 2 B

fn main() {
let immutable_box = Box::new(5u32);

println!("immutable_box contains {}", immutable_box);

[/ AR R
//*immutable box = 4;

/] **BE** box, MUBFTAR (RIAAEM:)

let mut mutable_box = immutable_box;

println!("mutable_box contains {}", mutable_box);

// & box A%

*mutable_box = 4;

println!("mutable_box now contains {}", mutable_box);
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fii

ZHIGOLT, A TEA LT A B A S AT ZRASER AR NI AL, Rust 7 115 H
(borrowing) #Hlifil. St el LLE5IH &1 ) kL, MmPUREEE 1) kihik,

MPFESREANAGE T CEXMHRER SIHAR (always) RN R, WY, 47
FEGI AR IA— DX RIS, 12X RAREHAH

// WEEMA box MIFTHEBOHHEBE
fn eat_box_i32(boxed_i32: Box<i32>) {
println!("Destroying box that contains {}", boxed_i32);

/] BERREUER T —A 132 KA
fn borrow_i32(borrowed_i32: &i32) {
println! ("This int is: {}", borrowed_i32);

}
fn main() {
// QRN 132 KM, DA MFEERPR 132 K,
let boxed_i32 = Box::new(5_1i32);
let stacked_i32 = 6_i32;
// BT box MINZ, HEAIANAR, Fril box N RLL
/1 FBIRIER.
borrow_i32(&boxed_i32);
borrow_i32(&stacked_i32);
{
/1 EH—A8m box ET AT AL EHE 15 H
let _ref_to_i32: &i32 = &boxed_i32;
[/ A
// 4 “boxed_i32" HETMMEM AR, AHEAIH " boxed_int .
eat_box_i32(boxed_i32);
[/ BIE A R AT
// °_ref_to_i32" HIHEMEEA R
}
// box BUEEWLURFE “eat_i32° MIFTA AL H AT LIS
eat_i32(boxed_i32);
}
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A AE

AR EHE AT DR amut T HEATATARMEH . IXOUMAT ARSI (mutable reference) , FIKT T &
&S Vin6E . Mk, &1 B AAZE5| ] (immutable reference) A& H%dE, fEHH ]
PLisE B T AN fE 5 et -

#[allow(dead_code)]
#[derive(Clone, Copy)]
struct Book {
// "&'static str’ 2 —ANMEFSECTE R B A AE XA B S
author: &'static str,
title: &'static str,
year: u32,

/] BERR RS — MRS Book 5
fn borrow_book(book: &Book) {
println! ("I immutably borrowed {} - {} edition", book.title, book.year);

[/ MR EEEZ AR AR E Book MG, FRHE4T “year™ My 2004 4
fn new_edition(book: &mut Book) {
book.year = 2014;
println! ("I mutably borrowed {} - {} edition", book.title, book.year);

fn main() {
[/ BIE—AN4N Cimmutabook™ HIASHIAZ[IEH Book
let immutabook = Book {
/] EFFRFEA & 'static strt KA
author: "Douglas Hofstadter",
title: "Godel, Escher, Bach",
year: 1979,

};

// BIEE—A " immutabook™ HIR[AEEEUL, fy4°A “mutabook’
let mut mutabook = immutabook;

/] AR ] — AT AR B

borrow_book (&immutabook);

/] AR — AN A AR B

borrow_book (&mutabook) ;

/1 AR —ATTASR RAE A A

new_edition(&mut mutabook);
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/7 HREED ARREMEH AN AR GOk A 2 ] AR A
new_edition(&mut immutabook);

// BIE ~ EREAT

static
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Rk

B AT A AR FIN, EIRSVRSE (freeze) o TA4S (frozen) ¥¥E JoiFilid R 44 0 % k&
o BRI SR ) T 5 S TR O Ik

fn main() {
let mut _mutable_integer = 7i32;
// f&H ° _mutable_integer®
let _large_integer = & mutable_integer;
// REE!D © mutable_integer® FEASYEFIIAASS
_mutable_integer = 50;
// BUE N R AT
// ~ _large_integer® BJTEMIE

// IEWiZ4T! ~_mutable_integer™ FEXAFEHIIRIA HLE
_mutable_integer = 3;
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7l 44 4

Kl T AHEAT 2 AN AT, (R AE AN AT AR i P R0, SRR St A AT AT AT AR (A . ot
Y, AL B (e A R S VE S — AN TR o JRAG EHE £E AT AR 5| AT A R AT A AR
e

struct Point { x: i32, y: i32, z: i32 }

fn main() {
let mut point = Point { x: @, y: @, z: 0 };

let borrowed_point = &point;
let another_borrow = &point;

/7 B SIFANR GG B A R U5 1 HE
println!("Point has coordinates: ({}, {}, {})",
borrowed_point.x, another_borrow.y, point.z);

/7 REED RREMEH Cpoint” VENWARNZ, FECAHR M HECN
/] NAENE.

//let mutable_borrow = &mut point;

[/ BTFR—E A BRI R

/1 AATARG| BT AR

let mutable borrow = &mut point;

// BTG R SR

mutable_borrow.x = 5;
mutable_borrow.y = 2;
mutable_borrow.z = 1;

[/ REED AREME Cpoint” VENATWANE, ENHETE SN
/] AN,

//let y = &point.y;

[/ BT A AR

[/ IREED RNREFTEY, FON Cprintln!t 8% T —NAEARG A,
//println! ("Point Z coordinate is {}", point.z);

/1 TR A BT L B

/7 0 RIS AT DME N A AT AL ST CprintIn! .
println!("Point has coordinates: ({}, {}, {})",
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mutable_borrow.x, mutable_borrow.y, mutable_borrow.z);
/7 VTAEE| BB I R 42k
// "point® [WANHIARS| FHEIRATH .
let borrowed_point = &point;

println!("Point now has coordinates: ({}, {}, {})",
borrowed_point.x, borrowed_point.y, borrowed_point.z);
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ref I

1R let 40 RHATHIAULACEMAIINT, ref JCHEF T HRIEZ A AT T B MG H .
NPT R TILASEB], ATER] ref HIFEH]:

#[derive(Clone, Copy)]
struct Point { x: i32, y: i32 }

fn main() {
let c = 'Q';

/] WAEERPEAN Cref XBFENGUN & 5.
let ref ref_cl = c;
let ref_c2 = &c;

println!("ref_cl equals ref _c2: {}", *ref_cl == *ref_c2);
let point = Point { x: @, y: 0 };

/] TERRR—ANEERERT ~ref” FIFEH

let _copy of x = {
// “ref_to_ x> R—AMRMA “point B x> FEMIIH.
let Point { x: ref ref_to_x, y: _ } = point;

// BE—A “point® ) Cx° FBUEL,
*ref_to_x

18

// “point HYE[AZEZ I

let mut mutable_point = point;

{
// “ref’ FULEA mut REEZWAG .
let Point { x: _, y: ref mut mut_ref_to_y } = mutable_point;
// B AAR S R4 mutable point® MTFEX Cy .
*mut_ref_to_y = 1;

}

println!("point is ({}, {})", point.x, point.y);
println!("mutable_point is ({}, {})", mutable_point.x, mutable_point.y);

/7 G AR AT AR T
let mut mutable_tuple = (Box::new(5u32), 3u32);
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// f@E¥) “mutable_tuple” KX ~last™ HIfH.

let (_, ref mut last) = mutable_tuple;
*last = 2u32;

println!("tuple is {:?}", mutable_tuple);
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A 1 JA ]

A (lifetime) 52— NS5, HbEds (RO R EES) 8 & RE TR A R4 I #8
AR WIhyl, — AR A G AR E QR N RIT S, RS RN REs R . B AR A A
SR e e s 2, (HEAIFAMFE .

N5 XM oL, BATHENE & R — DR, ZEHINE M Ed R, s ar A s e s
W AT e T P . BRIk, REETE 3 (lender) MEBHSEATAS A, 15 F#ERA 200 it FH AR
PSS F A 51 P B L R ) o

FEN BT A ST A A B, BRATIHRS G B AE dw BRI R A I &R 5 DX

/7 N THUSE 28 SR bm i 25N 12 1 A o B 0 B R A 5%

/11 MAGERK, HAENEREEEES T borrowl”
// “borrow2> W#. “borrowl> 1 “borrow2" [ I%A KL,
/1 BB

fn main() {
let i = 3; // i WAGRAMITSG. |
/1 |
{7/ |
let borrowl = &i; // “borrowl™ HIEMEMITMGE. — |
//

|
println!("borrowl: {}", borrowl); // |
} // “borrowl® %R, !

/1 |

/1 |

{7/ |
let borrow2 = &i; // “borrow2™ AdvfAMIITFIE. — |
//

|
println!("borrow2: {}", borrow2); // ||
} // “borrow2™ 4 H
/1 |

Y /7 AR !

TR RIX BBCH M B ARESR AR a0, IR A dr IR BLEE /1, E)R AT =
B B A A S AR OK R Th g
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IR bRTE

i A6 235 0 P 5 2 S 9 31 D 0 TSR B 2 K 7 2 LI 2 s
U, Rust 75 28 s ARERAE 51 F AL d A IRZAEAT ARE . T 2 ARy 51 F R 2 i J 39
AITEIR T -

foo<'a>
// “fool wWH -NMEMGHENSE 'a

AP, A AR EZ R AN Ear A YIRS MR T foo KL AMIAREH
Hova WA, KRPEAFFTEE &'a 1 XFEMER, Hd a 25N,

In cases with multiple lifetimes, the syntax is similar: %t 2 N i B WIS 0L, TEEE A

foo<'a, 'b>
// ~foo' WHEMEMSE “'as M b

FERXFEL S, foo HIEMBMIAREL 'a 50 b KA.
& NERE T, 7R A A AR IS -

/7 ERAE et A bt XA E G R IEL AR DB T print_refs”
/] BRI
fn print_refs<'a, 'b>(x: &'a i32, y: &'b i32) {
println!("x is {} and y is {}", X, y);
}

[/ AHSZENERS, AA-MeaRizE a
fn failed_borrow<'a>() {
let x = 12;

[/ A X FEENEKEAS C_x° does not live long enough)

//let y: &'a 132 = & x;

/1 FRMERAAEGEI Cas VRN IR RSB ER G S BURK, B’
[/ & MMM y M. FEA A A R R S A Ay R

fn main() {
// BIEERR, 4 NHAEER.
let (four, nine) = (4, 9);

[/ BN EBRNEH C& D) #Ldm.

print_refs(&four, &nine);

[/ AEAfE AR SR N AL NS E R

// WELEYL, four™ A1 “nine’ MZEMEAETAAULL Cprint_refs®
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// M.
failed_borrow();
// "~ failed_borrow’ RAEFTIHNREM ~ra KT REMIAGEE,
/B a FHarEK. FONZEMGEAMN AL, B ERIACA C tstatic.
o p AR T A AR, TSR, ©
Z: I,

Z AN e
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BAENE Celision) 1540, 5 EA BRI R 2254 (function signature) A — L4 Rl :

o AEAT G AR ZRA AT BT 4 (10 A o Y o

A ( static ) .

o AEATH IR (] F) 51 A 0 20— A N B ] (0 A i o ] el i A 2K
FANERERL, A BRI SR R, R AR SRR AR IR . R T

JEas 1 ﬁi i A S 4 e B A 0T K

/] AL EY Cat RS, Ho o tat AR E
/] BHSERE— Hﬁo
fn print_one<'a>(x: &'a i32) {

println! (" print_one : x is {}", x);

// RIS S| R AT Re A A R 0
fn add_one<'a>(x: &'a mut i32) {

*X 4= 1;

/1 AR LA ﬂﬁﬂﬁﬁ%/l\m’%? XX BT, P A

// MHERAEGEE Cas WEkEE, (HEx—RELIARNEY, "EE

/] RFEREARNE A ﬂﬁHT

fn print_multi<'a, 'b>(x: &'a i32, y: &'b i32) {
println! (" print_multi*: x is {}, y is {}", X, y);

// R 5]t AT AT

/7 AB 2R A] TE A ) AR i R

fn pass_x<'a, 'b>(x: &'a i32, _: &'b i32) -> &'a i32 { x }
//fn invalid_output<'a>() -> &'a i32 { &7 }

/7 FEARBERIGRM: ~'a (A IR T A i LG s 2 A

/] ZRE &7 KMl Ti320 KM, WAESI S .

/7 SRJE B AE BT AR I Wil B R — MR R e AR 51

/7 B KGR A

fn main() {
let x = 7;
let y = 9;

print_one(&x);
print_multi(&x, &y);

let z = pass_x(&x, &y);
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print_one(z);

let mut t = 3;
add_one(&mut t);
print_one(&t);
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T3 R IFR A BR AR -
struct Owner(i32);
impl Owner {
/7 AREAEAT IR, AR GMAL I R A — R
fn add_one<'a>(&'a mut self) { self.0 += 1; }

fn print<'a>(&'a self) {
println! (" print : {}", self.0);

fn main() {

let mut owner = Owner(18);

owner.add_one();

owner.print();

methods
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g AR
e o i 0 LB 2

// —A “Borrowed™ M, &H—AMEM Ci32° EHEIFIH.

// Fam "i32° @5 ML T Borrowed” A K.

// (JEE: A type “Borrowed™ which houses a reference to an
// ~i32°. The reference to “i32° must outlive ~Borrowed .)
#[derive(Debug)]

struct Borrowed<'a>(&'a i32);

// FORTHISEAL, X BLEIPIAS 51 FH AR A X A S ARG
#[derive(Debug)]
struct NamedBorrowed<'a> {

x: &'a i32,

y: &'a i32,

/] AR, AR Ti327 BAER —MERENERIGI.

// (J&X: An enum which is either an 132" or a reference to one.)

#[derive(Debug)]
enum Either<'a> {
Num(i32),
Ref(&'a i32),
}
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 is borrowed in {:?}", single);
println!("x and y are borrowed in {:?}", double);
println!("x is borrowed in {:?}", reference);
println!("y is *not* borrowed in {:?}", number);
}
Z .
structs
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fR 7€

AUz MR RS HIRE —#F, Al CENASHEZERD) WATBMEARE. « FREX
FEX B AR, A + AR EENEHRZEAWH:

1. T: 'a: £ T FHIESIHALILAEGEAE a HHEEK,
2. T: Trait + 'a: T BEIVISEH Trait trait, JFEHE T THITE S HEELgLE ra W
HEK,

TR T R TRV S PR R -
use std::fmt::Debug; // HTIRZEM trait.

#[derive(Debug)]

struct Ref<'a, T: 'a>(&'a T);

/] “Ref WE—ARIIEIZRER T WIIM, Kb T 0
J1 RN et T RMMGER, AT T i
/] AT At e EEEK. B4 CRef itk
[/ HAREEH " tat.

/] —NZEEE, [ “Debugs trait RITEIHZ.
fn print<T>(t: T) where

T: Debug {

println! (" print : t is {:?}", t);

[/ XBEEZ-AMER T WEIH, Hr T SEBLT CDebug trait,
/7 FFRAE T TR 51 AR L R B N TR BE A
fn print_ref<'a, T>(t: &'a T) where

T: Debug + 'a {

println! (" print_ref : t is {:?}", t);

fn main() {
let x = 7;
let ref_x = Ref(&x);

print_ref(&ref_x);
print(ref_x);

2, 2R E, B 2 A ) 2 IR
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i i1l 5%

— MBI A i FYI T DL ) e B — MBI A A Y, AR EAE Nl RO AR AR AR AR
EIEH TAR. IXME 2 DUAE G B85 HE T o i e B i Ik, ths R IO 7 3 A i JE SO [ 1 e

(Jii3Z: This comes in the form of inferred coercion by the Rust compiler, and also in the form of

SR

declaring a lifetime difference) :

//
//
fn

//
//
//
fn

fn

TEIXH, Rust T T —ANT R RRAL KA )5 A .

SR G XA 5| A i 1) 2 o A A i A 3

multiply<'a>(first: &'a i32, second: &'a i32) -> i32 {
first * second

“<'a: 'b, ‘bt BENAMGM Cat =AM bt K.

TEX BRATBAVEZ T —A "&'a 1327 KAGFREI—A “&'b 1327 HA, &K
SRR A3 B ) 25

choose_first<'a: 'b, 'b>(first: &'a i32, _: &'b i32) -> &'b i32 {
first

main() {
let first = 2; // BKMEwHEET

{
let second = 3; // BHHIA A
println! ("The product is {}", multiply(&Ffirst, &second));
println!("{} is the first", choose_first(&first, &second));
¥
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‘static AL A HIE T REAEAE A AL i B PR BRI, JRAEISATRE P A JA I R
fE.  static “EdyH It T BEgaRA AL NSRRI A A ). A ARy SR AR A
static Aan A, IXHARRS AR DRAEAE RTSAT SR A B A X

o Ml static AHIK™4HEHE (constant) .
o PEAE—ANAE &'static str RER string FIHE.

& NI, TSRS AT

/] FEE—AE C 'static AW ARRKE R,
static NUM: i32 = 18;

// REI—ANEEH CNUMT 51 A, HAFTNUMT B T 'staticT
/A R s A 3 BRI N S — .

fn coerce_static<'a>(_: &'a i32) -> &'a i32 {

&NUM
}
fn main() {
{
/] PEE—AS Cstring” T EIFATEIE:
let static_string = "I'm in read-only memory";
println!("static_string: {}", static_string);
// # “static_string” BIMEME, Z5IAAREEMEN, Ad
/1 B2 R B A B SO B
}
{
[/ PEAE—ANEERYL C coerce_staticT f#HH:
let lifetime_num = 9;
/7 F ONUM BRSIEERR C 1ifetime_num® R4 A A A
let coerced_static = coerce_static(&lifetime_num);
println! ("coerced_static: {}", coerced_static);
}
println! ("NUM: {} stays accessible!", NUM);
}
Z W,
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'static W E
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A e iy R AR O 1, BT DAAE RS A 2 2 B U as I e AT 1ok LAYs /> - Bk N RN 3 i mp
St XM RIS I A ay IR FERR A S Celision) o 7E Rust {8 2 WS AN A& R A X S A =
R 1
A ER T — AR T X T EREETEANRIR, o] DLSE T 7 ORI A e B

// “elided_input™ A1 “annotated_input™ ZAJE LA MHFEMRNFE, £EN

// ~elided_input’ (1A= JE 4 g et A W 4 T

fn elided_input(x: &132) {
println! (" elided_input™: {}", x)

fn annotated_input<'a>(x: &'a i32) {
println! (" annotated_input™: {}", x)

// i, ~elided pass™ F1 “annotated pass” HIHAHIE KR AIFE,
/] REFNA A A A R N elided_pass’:
fn elided_pass(x: &i32) -> &i32 { x }

fn annotated_pass<'a>(x: &'a i132) -> &'a 132 { x }

fn main() {
let x = 3;

elided_input(&x);
annotated_input(&x);

println! (" elided_pass™: {}", elided_pass(&x));
println! (" annotated_pass : {}", annotated_pass(&x));
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KE1E trait

trait EXTARFABEE T LT7EE:  self o EATATLAYT il A —A trait W LT

ST HCHE RS2 trait ZRAZ AT E NHFH, FATE L TEE—RVGER Animal .
SRIGEFXT Sheep HHERMSLIL Animal trait , RVHEHREWHE Sheep M Animal Mk

(Jfi3C: allowing the use of methods from Animal with a Sheep )

struct Sheep { naked: bool, name: &'static str }

trait Animal {
/] BATERIL: CSelf FonLHFH KA (implementor type) .
fn new(name: &'static str) -> Self;

// =BT (instance method) #iids XTIk Al — AN FFF & .
fn name(&self) -> &'static str;
fn noise(&self) -> &'static str;

// trait FJRASRAEERINTTVEE X (method definition) .
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() {
// SEPL#E (implementor) FUMERISZHLE trait J7ik.
println!("{} is already naked...", self.name());
} else {
println!("{} gets a haircut!", self.name);

self.naked = true;

// %t ~Sheep™ %I ~Animal® trait.
impl Animal for Sheep {
// "Self RiZsSiIEZM. “Sheep .
fn new(name: &'static str) -> Sheep {
Sheep { name: name, naked: false }
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fn name(&self) -> &'static str {
self.name

fn noise(&self) -> &'static str {
if self.is_naked() {
"baaaaah?"
} else {
"baaaaah!"

// BN trait HVEATDAEEL.

fn talk(&self) {
/7 B sEATRT AN — Lo 22 # i) TE (quiet contemplation) .
println! ("{} pauses briefly... {}", self.name, self.noise());

}
}
fn main() {
[/ XL R BRI .
let mut dolly: Sheep = Animal::new("Dolly");
/7] A—ik ~ BEREARE.
dolly.talk();
dolly.shear();
dolly.talk();
}
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IR

MWL #[derive] JEVE, HMIFEGREM AL —LEXS T trait FIFEASLIL. WURGE A ELAEDLS,
X8 trait {598 LLFBhs28.  (JRC: The compiler is capable of providing basic
implementations for some traits via the #[derive] attribute. These traits can still be manually
implemented if a more complex behavior is required.)

T%%4 T “derivable” (TJYRAE[) trait:

Eb#5 trait: Eq , PartialEq, Ord , Partialord

o Clone , RHEH| (copy) HAM &1 fIEE 7.

e Copy , ZAH“EHIIEN" ('copy semantics') KEM“FEzhiE X" ('move semantics')
e Hash , M &T UFHEEA(E (hash) .

o Default , BUEEEIE A B — A2 4.

o Zero , BIEETFEIEHAN—NFIELH] (zero instance)

e Debug , A {:?2} HAMUERF (formatter) #fb—AME.

// ~Centimeters’, WJLALLERMITCA 45414
#[derive(PartialEq, PartialOrd)]
struct Centimeters(f64);

// " Inches™, TTUAFTEIRI A SEMI1A
#[derive(Debug)]
struct Inches(i32);

impl Inches {
fn to_centimeters(&self) -> Centimeters {

let &Inches(inches) = self;

Centimeters(inches as f64 * 2.54)

// " Seconds’, AN B in et i oG 2H 55 4
struct Seconds(i32);

fn main() {

let _one_second = Seconds(1);
// A “Seconds™ AHESTEN; TAH LI “Debug trait
//println! ("One second looks like: {:?}", _one_second);

/1 AR~ RBITER L B

// 45 " Seconds ANRELLEE; B SLH CPartialEq trait
//let _this_is true = (_one_second == _one_second);
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http://doc.rust-lang.org/std/cmp/trait.Ord.html
http://doc.rust-lang.org/std/cmp/trait.PartialOrd.html
http://doc.rust-lang.org/std/clone/trait.Clone.html
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http://doc.rust-lang.org/std/hash/trait.Hash.html
http://doc.rust-lang.org/std/default/trait.Default.html
http://doc.rust-lang.org/std/fmt/trait.Debug.html

/1 AR A R RATE R
let foot = Inches(12);
println!("One foot equals {:?}", foot);
let meter = Centimeters(100.0);
let cmp =
if foot.to_centimeters() < meter {
"smaller"
} else {
"bigger"

s

println!("One foot is {} than one meter.", cmp);

derive
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B HATE

7E Rust 1, KEria HAFE AT DUE L trait RE . Wi, s 84T DR EIIMA NS
R TEMAFATS o A AXBEMUE FTATIWE, EFRIEEAF &N E R REZ. flln, a
+b T+ BHEFSWEAH add 7k (W2 a.add(b) ) o X add ik Add trait B
Bar. Bk, + BEAELIE Add trait BUSZILE (implementor) f# .

Sl X A E SR ERGE B trait, Hbin add . (JEIC: Alist of the traits, such as Add , that
overload operators are available here.)

use std::ops;

struct Foo;
struct Bar;

#[derive(Debug)]
struct FooBar;

#[derive(Debug)]
struct BarFoo;

// “std::ops::Add’ trait FEXEBEHRIEW S+ MIHEE, FAILGH CAdd<Bar>T —K T
[/ IER trait, WA Bart RENLHRIER (RHS) o NEAMISEI T IXFE
// &%: Foo + Bar = FooBar.
impl ops::Add<Bar> for Foo {

type Output = FooBar;

fn add(self, _rhs: Bar) -> FooBar {
println! ("> Foo.add(Bar) was called");

FooBar

/7 B REERR, BATLASEIAER B R IEAE S o .
[/ XBIEAILGL T Add<Foo>” — XK TINEN trait, #H 4 “Foo’ RAMAIRIELL.
/1 XIS T XA #RIE: Bar + Foo = BarFoo.
impl ops::Add<Foo> for Bar {
type Output = BarFoo;

fn add(self, _rhs: Foo) -> BarFoo {
println! ("> Bar.add(Foo) was called");

BarFoo
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fn main() {

println!("Foo + Bar

{:?}", Foo + Bar);
{:?}", Bar + Foo0);

println!("Bar + Foo

W

D,

Add, iEEZR 5|
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Drop

prop trait R — ANk drop , M X REIAE R & B3R %775, prop trait [IEE
BE R SN S A Y B

Box , Vec , String , File , PLAK Process s&—%85ZHl T bDrop trait KRB IRAISEAIK
#1¥. prop trait A LLEF AT = B € LEHE R T3 SEI

NHRGIZE drop BREUEIN T ITEREEHI G DIRE, W T EAMAEEH AR . (R
The following example adds a print to console to the drop function to announce when it is
called.)

struct Droppable {
name: &'static str,

[/ EAFERR) drop™ SEIUANIN T AT EDEEEHI G DI AE .
impl Drop for Droppable {
fn drop(&mut self) {
println! ("> Dropping {}", self.name);

fn main() {
let _a = Droppable { name: "a" };

/] AREEH A
{
let _b = Droppable { name: "b" };
// RS 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");

// ZEALFIER “drop’ HRECREHH.
drop(_a);
/7 R~ TR,
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println!("end of the main function");

/] _a AR B BREES, FIvE e (F3) HB.
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Iterators

Iterator trait FsRScHl % T4:4 (collection) 288! (HLin¥id) frikfLes.

A trait A E L— MR next CF—A) JURMITE, RATFEE impl ARGHHE L, 5
#HHEEE X CLnES A E D

NTIEREIL,  for SMPEH LM . into_iterator() Jridff LR G RMBHNIE A,
NG T A YT Tterator trait HUJTIE, RTRIGHIMEZARA ALIL AR,

struct Fibonacci {
curr: u32,

next: u32,

// SEBSET CFibonacci  CEBIR¥) M CIterator .
// "Iterator’ trait RFEX—"NMEM “next™ CF—1) RN AL
impl Iterator for Fibonacci {

type Item = u32;

/] BAVEXBEAEH ~.curr” H1 °.next™ KEXHF (sequence)
/ REIZEAL ~option<T>:
// * 24 " Tterator® Z5HH, JR[E “None .
// * HAhRER, REYE Some™ W (wrapped) HIF—AMH.
fn next(&mut self) -> Option<u32> {

let new_next = self.curr + self.next;

self.curr = self.next;
self.next

new_next;

/] BRSRZEP A MBI AAFAEL S, 4 " Iterator” FAATRE
// iR[E “None™, MLl &iRE] ~Some™ .
Some(self.curr)

// BRE—ANERIEEFN A A (generator)
fn fibonacci() -> Fibonacci {

Fibonacci { curr: 1, next: 1 }

fn main() {
// "e..3 @&—/ “Iterator’, &/74: 0, 1 fl 2.
let mut sequence = 0..3;

println!("Four consecutive “next® calls on 0..3");
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println! ("> {:?}", sequence.next());
println! ("> {:?}", sequence.next());
println! ("> {:?}", sequence.next());
println! ("> {:?}", sequence.next());

// ~Ffor® @it ~Iterator’ BATIAE, EHZ| ~Iterator” N “None .
// A " Some™ (HEHMAA (unwrap) HIREN—ANERE (XERE i) .
println!("Iterate through 0..3 using “for™");
for i in 0..3 {
println! ("> {}", 1i);

// "take(n)' J7VEAREX CIterator MIET “nt .
println!("The first four terms of the Fibonacci sequence are: ");
for i in fibonacci().take(4) {

println! ("> {}", 1i);

// “skip(n)® JrEEEBEGIET nT W4EET CIterator” .
println!("The next four terms of the Fibonacci sequence are: ");
for i in fibonacci().skip(4).take(4) {

println! ("> {}", 1);

let array = [1u32, 3, 3, 7];
// Citers JriEXI#t4H/slice FRHE—4 “Iterator.
println!("Iterate the following array {:?}", &array);

for i in array.iter() {
println! ("> {}", 1i);
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Clone

A E BRI, BRI RIAT O A TR o ek B0 1) (R R A 1A% o (EZ2 BA AT I i th 75 245 31—
1 BRI A = Ao

Clone trait IE#F B RATFE X AT 55 S, FLATATLMEMAH clone trait & X T7¥2%.

/] ANEGRURH) BT A R A
#[derive(Debug, Clone, Copy)]
struct Nil;

// GBI " Clone” trait HIEIEAI AL MIA
#[derive(Clone, Debug)]
struct Pair(Box<i32>, Box<i32>);

fn main() {
// B NIl
let nil = Nil;
[/ B NI, WHEEHAT#3) (move)

let copied_nil = nil;

// A TNALT RS DOk A A
println!("original: {:?}", nil);

println!("copy: {:?}", copied_nil);

// B T Pair’
let pair = Pair(Box::new(1), Box::new(2));

println!("original: {:?}", pair);

// ¥ “pair E#I%] “moved_pair’, #£3h (move) TR
let moved_pair = pair;

println!("copy: {:?}", moved_pair);

// WEED “pairt BkETERRE.
//println!("original: {:?}", pair);
/1 R A RIATE R

// ¥ “moved_pair> [£%F| " cloned_pair® (L& EED
let cloned_pair = moved_pair.clone();

// 1E std::mem::drop SKANSIRIAMN pair.
drop(moved_pair);

// A& “moved pairt A

//println!("copy: {:?}", moved_pair);
/1 A=k~ BT R
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// M .clone() 18RI RAIRATH !

println!("clone: {:?}", cloned_pair);
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fH] macro_rules! RA|@ %

Rust #2447 — g K% 248, W4T 0 S (metaprogramming) . IEIIRCAE T T HiTH 5
W, FEERMBEERG, BT AMKEESE —NMENS 1+, HEIFAE RO, M
JETT RIERG I 25 A FE 7 1 AR AR — & AT G 1%

Py iibul macro_rules! FERANEE

/] EXRAFRFERKE, %4 " say_hello .
macro_rules! say_hello {
/170 RRWENEZEMSH.
0 =>(
/1 BEFEAG S FETT B MRS B B A N 2
println!("Hello!");

)

}

fn main() {
[/ AN SR println("Hello"); !
say_hello!()

}
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%E%‘_‘ Ve

TN
FRESEAEH — RS ¢ fENETE, M —MERTT (designator) SRiEH]ZEM.

macro_rules! create_function {

/] WEHEZ A “ident” RS, HFEIE DL C$func_name’

/7 R

// "ident’ FERFTHTAAEZEKEA

($func_name:ident) => (

fn $func_name() {
// stringify!” i Cident® BT
println!("You called {:?}()",
stringify!($func_name))

// &R ERZERAIEA N T foom A “bar” HIEREL
create_function! (foo);
create_function!(bar);

macro_rules! print_result {

/1 WEHEZ—A “expr’ RBPRER, KEHEHRE—NFHH,

/] FAEREE RIS

// ~expr’ FRARFFH TR

($expression:expr) => (
// " stringify!’ ERIAXFEHE—DFEHE, B stringify
[/ (GERREON“FRSEL”) PRk s BIREE.
println!("{:?} = {:?}",

stringify! ($expression),

$expression)
)
}
fn main() {
foo();
bar();

print_result!(1u32 + 1);
/7 BE—T, AR RREA!
print_result!({

let x = 1u32;

X *¥x+2*x-1

1)
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X HI AR R4

e block
o expr FTERIAI
o ident HTHELMRESL

e item
e pat (I3 pattern)
e path

o stmt (i) statement)
o tt (2I4H token tree)
o ty (R type)
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=9

FATLLE R, MMEZSHEIAFAS. macro_rules! TEIXJ7H A LAIZRALFICHL (match) {4
BRASFE TAF

/7 test!” HGUUAFKIT FRIE: ~$left™ M “$right’,
/7 ARYE RV R L E .
macro_rules! test {
/] SEATFEMERLESEIT
// ATUMEFAEERR (JRX: Any template can be used!) !
($left:expr; and $right:expr) => (
println!("{:?} and {:?} is {:?}",
stringify!($left),
stringify!($right),
$left && $right)
)
/1~ T SCHRL A S HR
($left:expr; or $right:expr) => (
println!("{:?} or {:?} is {:?}",
stringify!($left),
stringify!($right),
$left || $right)
)s

fn main() {
test!(1i32 + 1 == 2i32; and 2i32 * 2 == 4i32);
test! (true; or false);
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HE

FAESEHIIRPATUMA + KRR ASHOTREHIL k2R, i+ RERZSHTRE
R GCIE2VE

TG H, A $C...),+ BENNEFLE PSR NREX, EAESHEIT. BT
T X T — IS IR A .

// "minl” CROSRBEESCGE NS RME .
macro_rules! find_min {
/1 FERIE:
($x:expr) => ($x);
[/ " $x JRHEREZRDS A C$y,”
($x:expr, $($y:expr),+) => (
[/ XTREEE sy A Cfind_min!®
std::cmp::min($x, find_min!($($y),+))

)
}
fn main() {
println! ("{}", find_min!(1u32));
println! ("{}", find_min!(1u32 + 2 , 2u32));
println! ("{}", find_min!(5u32, 2u32 * 3, 4u32));
}
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DRY (45 EE )

T PR B R BT A SRSy, V9w S DRY fXAS (DRY J& Don't Repeat Yourself [
45, EERNAESEREMAN) . KREH AT, SSHFEE T RT vect> )

+= . *= Ml -= FIBHEFF.
use std::ops::{Add, Mul, Sub};

macro_rules! assert_equal len {
// "tt’  (token tree, 2K FRIRFFH T HAFHA L.
// (JEX: The “tt  (token tree) designator is used for
// operators and tokens.)
($a:ident, $b: ident, $func:ident, $op:tt) => (
assert!($a.len() == $b.len(),
"{:?}: dimension mismatch: {:?} {:?} {:?}",
stringify! ($func),
($a.len(),),
stringify!($op),
($b.1en(),));

macro_rules! op {
($func:ident, $bound:ident, $op:tt, $method:ident) => (
fn $func<T: $bound<T, Output=T> + Copy>(xs: &mut Vec<T>, ys: &Vec<T>) {
assert_equal_len!(xs, ys, $func, $op);

for (x, y) in xs.iter_mut().zip(ys.iter()) {
*x = $bound: :$method(*x, *y);
// *x = x.$method(*y);

// P “add_assign®. “mul_assign® F1 “sub_assign® ZFEE#.
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, $x:expr, $y:expr, $z:expr) => {
#[test]
fn $func() {
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for size in Qusize..10 {

let mut x: Vec<_> = iter::repeat($x).take(size).collect();

let y: Vec< > =

let z: Vec<_ > =

iter::repeat($y).take(size).collect();
iter::repeat($z).take(size).collect();

super: :$func(&mut x, &y);

assert_eq!(x, z);

// Wik "add_assign . “mul_assign® Al “sub_assign’
1u32, 2u32, 3u32);
2u32, 3u32, 6u32);
3u32, 2u32, 1u32);

test!(add_assign,
test!(mul_assign,

test!(sub_assign,

$ rustc --test dry.rs

running 3 tests

::mul_assign ...
::add_assign ...

::sub_assign ...

&&

./dry

ok
ok
ok

result: ok. 3 passed; @ failed; @ ignored; © measured
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iR b2

HRAbEL Cerror handling) & AbEE AT B8 & A RIS DL A FE o B sz B — AN SO, SR 5 4k 48
A F IR AN 2 2 A AN S AR IR o A AL R A VR A T DL — b 2 2 7 SOk R B IF AL R 24
W, BT H AR A TR A ) L

AREREHEWELZNE, IS5 ) CHEHR BN &
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panic

AT EF B () e (] AR AL FEH LR B2 panic « ESITEHI MR E, TFHEMES (%
e LA BN, BRIE, JR A starts unwinding the task) , HiE#IBHIFEF. X HEE
IR R A LA panic -

fn give_princess(gift: &str) {
/1 AFEVIREE, P PARR A TR R AT AT 1

if gift == "snake" { panic!("AAAaaaaa!!!!"); }
println! ("I love {}s!!!!!" ) gift);

}

fn main() {
give_princess("teddy bear");
give_princess("snake");

}

170



Option & unwrap

TE_ BT, BATE R BRATBEMALZ I AL KM (program failure) o 94 IR B igIX R4
GIERALYIN, BATEE REEFESAE panic o B, WERA FIEF— AL EN RIS BINE 23X [F R
T FRERE RS, BT CAFRAT AR S i R e 1 A ) it

AT EE TR C D, SUBAEERIE IR e BRARIRATAE T Rust, ARFRATTALLE S
PBEasda AT AL s O -

TEFRMERE ( std ) AN option<T> (option HF CEELZEIETN) FIMzsRA, H A=
REAAAIEME S (J3C: An enum called option<T> inthe std library is used when absence
is a possibility. ) . ‘BRI T “options” GELD T —A:

e Some(T) : HEI—NET 1 FHMITE
o None : HAFIFNITER

KGRI DUEIE match RxUtALEE, BUfEF unwrap FEaUHLALEE. FRXAbEE 2R B AR
gy panic o

HER, TMEM expect TEHE X panic JEFHERI, 1M unwrap AHELZALFINEH T A KA
B AN, AR B B A S R, R A R TE, PR IR B
panic . (ABJE: Note thatit's possible to manually customize panic with expect, but
unwrap otherwise leaves us with a less meaningful output than explicit handling. In the following
example, explicit handling yields a more controlled result while retaining the option to panic if
desired. )

// PR (commoner) D& Wi AR, JFAEZEALEIF & FhiH L
/1 FPEALHEEE TR “match® SRALEE.
fn give_commoner(gift: Option<&str>) {
// 1RHERMELL R .
match gift {
Some("snake") => println!("Yuck! I'm throwing that snake in a fire."),
Some(inner) => println!("{}? How nice.", inner),
None => println!("No gift? Oh well."),

}

/1 BATVZRP A EREMEK 2 “panic CGEEE -

fn give_princess(gift: Option<&str>) {
// fEH “unwrap, H#UKE] “None® HFIR[E—A “panic.
let inside = gift.unwrap();

if inside == "snake" { panic!("AAAaaaaal!!!"); }
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fn main() {
let food = Some("chicken");
let snake = Some("snake");

let void = 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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HEHT: map

match JEAb¥E option MJ—/NMERTTE. HEMEAE S KIMEZ FEIHME S EB, FealHlER
A MEBERANE D EXEAFHT, FTLUEH 24155 1 (combinator) DAEHAY 7 2k #E
PR o

option A—NWEE map() » EANHGHTTHTHFEMYS Some -> Some F1 None ->
None MIfEML. ZNAFEN] map() 1A AT LR R 3 A5 OB HAE — g

FE TS5, process() BIAHUR T ATHI I ITA K&, HEINEZ.
#![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);

/1 HIKR . R EKE, #ikFE " None™ .
/7 AR [B] 4T B B K R
fn peel(food: Option<Food>) -> Option<Peeled> {
match food {
Some(food) => Some(Peeled(food)),

None => None,

/7 R EE—F, RATEAEVIKRZAHIAKRR B AN K.
fn chop(peeled: Option<Peeled>) -> Option<Chopped> {
match peeled {
Some (Peeled(food)) => Some(Chopped(food)),
None => None,

// FIRTH PR EIML, EEMH “map()” KR “match .
fn cook(chopped: Option<Chopped>) -> Option<Cooked> {
chopped.map( |Chopped(food)| Cooked(food))

/7 FASh—FPsEl, BATATDEERAR Tmap()” SREML BRI .
fn process(food: Option<Food>) -> Option<Cooked> {
food.map(|f| Peeled(f))
.map( |Peeled(f)| Chopped(f))
.map( |Chopped(f)| Cooked(f))
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/1 FEZRIZIK R Z BTN K RS AR AE 2 R A !
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)));
/7 BAELEFATAAE FEMN 77N " process() ™.
// (Ji3X: Let's try the simpler looking “process()” now.)
[/ (BEESE: looking A4 EEWE? BIRHL. )
let cooked_potato = process(potato);
eat(cooked_apple);
eat(cooked_carrot);
eat(cooked _potato);

}

Z W,

45, option , Fl option::map()
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HEHT:  and_then

map() VAEEZCIHAH M 2R EE match 1BA). SR1M, 7EIRFEIZRAVE option<T> [WERECHEH
map() =FEHIMIKELK optioncoption<T>> . ZEHENIAH M SBFREL. FTLAAELETIA
and_them() , HFIELLHENIE S H1 flatmap.

and_then() f#EENE (wrapped value) i EEG A IR EISE R, W option 2
None , HBA'EiR[E] None .

E R FH, cookable_v2() &774—A> option<Food> . ffif] map() &% and_then() ¥
2:15%] option<Option<Food>> , Xf eat() Rt —NIREH,

#![allow(dead_code)]

#[derive(Debug)] enum Food { CordonBleu, Steak, Sushi }
#[derive(Debug)] enum Day { Monday, Tuesday, Wednesday }

/] BATEAEME (ingredient) Ril{EHH] .
fn have_ingredients(food: Food) -> Option<Food> {
match food {
Food: :Sushi => None,
=> Some(food),

/1 BAHA S e, BT RSB ZETZ,
fn have_recipe(food: Food) -> Option<Food> {
match food {
Food: :CordonBleu => None,
=> Some(food),

/1 W EFsE, AT EEA R R X P .
[/ BATTUAEB— RS “match™ REIEAHPIZEE:
// (J&X: We can represent the logic with a chain of “match es:)
fn cookable_vi1(food: Food) -> Option<Food> {
match have_ingredients(food) {
None => None,
Some(food) => match have_recipe(food) {
None => None,
Some(food) => Some(food),

1
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// XAUMER Cand_then()” 4EES HHEZERARID:
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);

}

.-

MEL, option::map() , F1 Option::and_then()
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7E B Result

Result s Option ZRIYHITHEFEHINCA, kK2 AT RE M AT 1R A2 AT e A TEAE
WY, Result<T, E> AL MEAEERAHH—A

o Ok<T> : TKFE| T LK
e Err<E> : KRIUEER, [HHITE e F~ (An error was found with element E )

ZIRA)E, WSS RE “OK, TSNS Rt “Enr’.

1 option ZKfLl, Result WHIRZAHRENI 7%, B0 unwrap O, BEWEF=AI0HK T B
panic o XTTHMHIAEE, Result Fl option MHMEARZUASHTFES.

] Rust 2, IRATRESIBEIIR[A] Result RMTTIE, Bl parse() T5ik. BAERLEIENR
NATREANRERE — DN TARFER AN — R, LA parse() IR[E—A Result FIRFHEMIR
e

HAPKREEY parse() FH7HBIIAM RN 2 KA 4
fn double_number(number_str: &str) -> i32 {

/7 AEFATZBMER Cunweap ()T EETFECHER. B IERAIG?

2 * number_str.parse::<i32>().unwrap()

}

fn main() {
let twenty = double_number("10");
println!("double is {}", twenty);
let tt = double_number("t");
println!("double is {}", tt);

}

ERMPIEN T, parse() BHEREANT 452, ik unwrap() 724 panic (JEIC:  parse()
leaves us with an error for unwrap() to panic on) . B4k, panic ZIBHBNIFEFE, 34
PE— AP RE B

N T R RRIE BRI SUR,  RATINZ T A 1R [ R R i B AU A B A R
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X7+ Result H) map

HIHISS T panic 7, $RELEEIRATNR — N EMREREE . b 7@ RIXe, WATHZE B AR
SEIR IR, LR, ZFEMITRN 132 KA,

NTWE err WIEA, BATATLUER) parse() , B Fromstr trait KEFXT 32 K. 45
5@{%, Err 3§§§@§?Eﬁ§yﬂ ParseIntError o

NG EERE, MHERR match 1IBA)2SFECEMEDIIARIL . FSUER, HZE| option
K map FVEWNT Result 47T T 528l

SEIZSE, option M) map TVERX) Result AT TSI EZHEH TZ—. enum.Result
& — N TERMNAIER.

use std::num::ParseIntError;

/7 RIPERBETZ J5, LAVEABEKXILE, WA ~unwrap() .
fn double number(number_str: &str) -> Result<i32, ParselIntError> {
match number_str.parse::<i32>() {
Ok(n) => 0k(2 * n),
Err(e) => Err(e),

// g Soptiont, TATATLMEMAESH T, W “map() .

/7 SEEREEHAR T AN FIR BRI — R, HFROR:

/1 EEAZMES n, BUAEIGEHR.

fn double_number_map(number_str: &str) -> Result<i32, ParseIntError> {

number_str.parse::<i32>().map(|n| 2 * n)

fn print(result: Result<i32, ParseIntError>) {
match result {
Ok(n) => println!("n is {}", n),
Err(e) => println!("Error: {}", e),

fn main() {
/1] EXBAREG L — N EENE R
let twenty = double_number("10");
print(twenty);

// THESRGE T E A R REREE.

let tt = double_number_map("t");
print(tt);
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%% Result Ej|4

MM EEE LI ER Result KAEApWE? [BIZ—TF, Rust Lvr&RATEIE 7o X
APPSR B AR E  Result , FRATTAT LIRS (45 B E C— A4 .

FEEAMEII 00 BRI 2R H B fERrE R T R B EHR W SRR ere A,
PTEA— A B — (R 4 s RE R 2 T AR Result o XAUKHE [, HEIREREWEEM T

—A4~:  io::Result !

T2 AN PRI R R R
use std::num::ParseIntError;

[/ AMERARER CParseIntError’ ) “Result EX—MZEHIL.
type AliasedResult<T> = Result<T, ParseIntError>;

/7 AER EE SGE R4 RS BATRHER ~Result™ KA,
fn double_number(number_str: &str) -> AliasedResult<i32> {
number_str.parse::<i32>().map(|n| 2 * n)

/7 X B SGETRATTE T — 28] (save some space) .
fn print(result: AliasedResult<i32>) {
match result {
Ok(n) => println!("n is {}", n),
Err(e) => println!("Error: {}", e),

}

}

fn main() {
print(double_number("10"));
print(double_number("t"));

}

Result F io::Result

180


http://doc.rust-lang.org/std/result/enum.Result.html
http://doc.rust-lang.org/std/io/type.Result.html

F P R IR

AT ELR G F iR SCAR 58 #02 Result AR Result ZH, A option FIHAh
option A2 H.

B option FHEA Result HHATAH, /E Result<T, Errorl> fi2ifll Result<T, Error2
AT . fEIRXRFIEFOT, FATRBIED —F 07 AR EEA R P REN, MR eiITHAE S T
H,

ETFHARMF,  unweap BIPASEBI AR T AFRIPIEIRERL,  vec::first iR[A—4> option ,

M parse::<i32> JiR[Al— Result<i32, ParseIntError> :

fn double_first(vec: Vec<&str>) -> i32 {
let first = vec.first().unwrap(); // AR4EiREL
2 * first.parse::<i32>().unwrap() // ARisEiR2

fn main() {
let empty = vec![];
let strings = vec!["tofu", "93", "18"];

println!("The first doubled is {}", double_first(empty));
// Rl I vector A%

println!("The first doubled is {}", double_first(strings));
/] FER2: BEICERAREMENT R

EHAGE TR, RAEWES BRI R AL BERT 1R . Dy 13 b A 1R SRR AT RE S
B, AT R AR RO — MBI, B string SRAY,

BUXHFE, AT option F Result #HLH/L Result , MNITKGABAT I EE 15 20 2 Wi S FcAH ) ) 2K
I

ich

// {EH Cstring” 1ENASRISH
type Result<T> = std::result::Result<T, String>;

fn double_first(vec: Vec<&str>) -> Result<i32> {
vec.first()
/] EEAATENE ~option” i, “Result .
/] B —ANEEZ T/ CString™) 1 TErr.
.ok_or("Please use a vector with at least one element.".to_owned())
// EH—"F, “parse’ iR[E—/> “Result<T, ParseIntError> .
.and_then(|s| s.parse::<i32>()
// WBHEREA R parse” FRA4EF] Cstring .

181



// (JE3X: Map any errors “parse’ yields to “String .)
.map_err(|e| e.to_string())

// “Result<T, String>" FNHTHIIREIZEE,

// AR LSS BT A K i fs

.map(|i] 2 * i))

fn print(result: Result<i32>) {
match result {
Ok(n) => println!("The first doubled is {}", n),
Err(e) => println!("Error: {}", e),

}

¥

fn main() {
let empty = vec![];
let strings = vec!["tofu", "93", "18"];
print(double_first(empty));
print(double_first(strings));

}

FE TR 4, AR B — BT Ok B U T R
Z .

Option::ok _or , Result::map_err
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S HR 8]

FERTE R, RAMEFH S E 7 B A PR AR R . 57—l b BRI P FE 00 1) 5 1 A A
match 1EAJFIEERTIR ] Cearly returns) WA

WU, FATAT LR S I HAT RBOFR AR CRRERTE o i HRX MR A0 5 A
GyWEANGR S o RN RRA, SR 2 AT A1 18 4 AR (e 5 2 5 (1

// EH CString” 1ENASRISH
type Result<T> = std::result::Result<T, String>;

fn double_first(vec: Vec<&str>) -> Result<i32> {
[/ HAEEMERE, W# option® #5#ipf "Result .
/] ENERME—NMLE CString” 1 CErr.
let first = match vec.first() {
Some(first) => first,
None => return Err("Please use a vector with at least one element.".to_owned())

1

// # "parse’ #RAEIEFE, WK AFHIETFY R 2 f.
// BWBGHERRR, KB “parse” FAR) “String.
// (JE3: Double the number inside if “parse’ works fine.
// Otherwise, map any errors that “parse’ yields to ~String .)
match first.parse::<i32>() {
Ok(i) => Ok(2 * i),
Err(e) => Err(e.to_string()),

fn print(result: Result<i32>) {
match result {
Ok(n) => println!("The first doubled is {}", n),
Err(e) => println!("Error: {}", e),

}

}

fn main() {
let empty = vec![];
let strings = vec!["tofu", "93", "18"];
print(double_first(empty));
print(double_first(strings));

}
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BERN O E e TS HE 7 AR AR [FOR B A A PR R . B ARBATIE W A B G
panic , {ERIUAEBIATIA HIHE K 2 BRI

FER 41, AN E try! . HIERZFERIZ S, BATAFER H M unweap 1785 T RER

panic o
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I

try!
HREATAZBE unweap M, XA 4 panic » BEHAT, unwrap BEFERATRE T
—EN—E, MEAVBER A RN AR K. ERYXEE, RAIGIAT try! .

FERIETR CEre ) I, AN XK ERAE:

1. panic! , {HIRATC LI A]GE BB X PR
2. return , KA Err EEEEAGEM AL

tryl JUT5e4 R T— AR unwrap — SRR C Err ) SRATIR[E 1 R TTA 2
‘panic. FATHKEF Wil &4 2 /A FH 4 5 555 o 9«

// i Cstring {ERHIRIEH
type Result<T> = std::result::Result<T, String>;

fn double first(vec: Vec<&str>) -> Result<i32> {
let first = try!(vec.first()

.ok_or("Please use a vector with at least one element.".to_owned()));

let value = try!(first.parse::<i32>()
.map_err(|e| e.to_string()));

Ok(2 * value)

fn print(result: Result<i32>) {
match result {
Ok(n) => println!("The first doubled is {}", n),
Err(e) => println!("Error: {}", e),

}

¥

fn main() {
let empty = vec![];
let strings = vec!["tofu", "93", "18"];
print(double_first(empty));
print(double_first(strings));

}

EERIH AL, AT B string /EVBRRER . HENMENBIRRERA —E R,
FER 4, BATR S S B g SCRADR A E 8 R AT EE 245 B = MR

1 %% re-enter try!, BEEZHEMNE. <
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Result F1 io::Result
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E X MR IR R

AT — B 74 C string D BRI E . SEhr b, PR EHRERZ A LR
PR, R E AR, 7R ( string ) ARGFHUSEIL 7T s, (HICVEMEN S
si: Rust RV HE EHREA . M E, — M RIEFHHHREH:

o [T RIS BRI A A ] O R
o R R R G E
o JifERI ARSI HEAL
o Good: Err(EmptyVec)
o Bad: Err("Please use a vector with at least one element".to owned())
o BEMIRAFAHRNIME S (JR3: Can hold information about the error.) :
o Good: Err(BadChar(c, position))

o Bad: Err("+ cannot be used here".to owned())

ALVER| TR #  string ) (AT —AT—EAEHD W LML L BT PI RibRdE, (55 P92k Jo i
B IXMH1F string FHIREEMELAGIEE, WXMELLABIER., (AN 7O IR, SSAEAN B A%
string LT Ri5 P KERZEAUS (JE3Z: It should not be necessary to pollute logic
heavy code with string formatting simply to display nicely.) -

use std::num::ParselntError;
use std::fmt;

type Result<T> = std::result::Result<T, DoubleError>;

#[derive(Debug)]
/7 8 CEATRAR B ANEXW AT RS G A £ B8, XA EE E € Lo
[/ BEBATR IR E TR WAREI, 5 FRAMMER, BEWE AR,
// (JR3: Define our error types. These may be customized however is useful for our er
ror
// handling cases. Now we will be able to defer to the underlying tools error
// implementation, write our own errors, or something in between.)
enum DoubleError {
/1 BAIATEALFTHIME BRF IR XA R
EmptyVec,
[/ BATEAEEX T iX e R MR AR S, (JRC: We will defer to the parse
// error implementation for their error.) $RALZIME S EHEINTE 245 A I EHE -
Parse(ParseIntError),

/1 R 7R 75 ISR 7= A T SR SE ML I o FATTE T O Bt K Rl BAT
[/ TEEHNERZE. CNURMALE, B2 U e 1T B R AR IR .

/1

/] BATBAFER TR BOME B EHSABZ, toin, B8 MRS 547 8 ik,
/1 MABMIAGAMEBA SRR HH N 5 2
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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"),

/] ZJE—A wrapper, JiUZIRRERERS HIATH ~fmt” 2B

// (JR1L: This is a wrapper so defer to the underlying types' own implemen
tation

// of “fmt™.)

DoubleError::Parse(ref e) => e.fmt(f),

fn double_first(vec: Vec<&str>) -> Result<i32> {
vec.first()

/1 FEEERSUSIRA TR 2R AL

.ok_or(DoubleError: :EmptyVec)

.and_then(|s]| s.parse::<i32>()
/7 FEX B ST T R R A
.map_err(DoubleError: :Parse)
.map(|i] 2 * 1))

fn print(result: Result<i32>) {
match result {
Ok(n) => println!("The first doubled is {}", n),
Err(e) => println!("Error: {}", e),

}

}

fn main() {
let numbers = vec!["93", "18"];
let empty = vec![];
let strings = vec!["tofu", "93", "18"];
print(double_first(numbers));
print(double_first(empty));
print(double_first(strings));

}

Z W,

Result F io::Result
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try! [ HAD A

TRAERTH B 5, FRAIXIE  parse IR L4 SN Al A2 49 5 R DA PR A R IR ST S FRAT TR BT 1) B
TESCEER2ER (JESC: Notice in the previous example that our immediate reaction to calling
parse isto map the error from a library error into our new custom error type) :

.and_then(|s| s.parse::<i32>()

.map_err(DoubleError: :Parse)

KRR EE WA ERE, ZRERYERIIESM I . AER2Z, B8 and_then
ARG, FTVEARE. i, TATAHH try! .

tey! TERTH ORI, ErTLAFEY unwrap L return Err(err) , IXULiEHERAFEE L2

X, SEfR B ENRE unwrap BYF return Err(From::from(err)) o HIF From::from =1
ANFIRR R A B3 TR, FTDAWRAREH  tey! , 4P RO IR AT RS R R R 282, 10
o BB

R, BAMEAH try! EESFETEMAETF. SRTES,  From::from CXIRATIIE RIS FRAE
SEHURS,  map_err MG EVHIR:

use std::num::ParselntError;
use std::fmt;

type Result<T> = std::result::Result<T, DoubleError>;

#[derive(Debug)]

enum DoubleError {
EmptyVec,
Parse(ParseIntError),

// S " ParseIntError’ #| “DoubleError’ ¥, ¥ —/~ “ParseIntError’
// FEHLHEL DoubleError, XMW <tk “try!” HBNEM.
impl From<ParseIntError> for DoubleError {

fn from(err: ParseIntError) -> DoubleError {

DoubleError::Parse(err)

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"),
DoubleError: :Parse(ref e) => e.fmt(f),

189



// FORTT RIS —FE, (HREHEH " Results™ 1 “Options® HEHEfE—iL,
/] BAMER “try!™ STEIE R A
// (J&X: // The same structure as before but rather than chain all “Results’
// and ~Options™ along, we “try!  to get the inner value out immediately.)
fn double_first(vec: Vec<&str>) -> Result<i32> {
// PyREEN “Result™, JEITHIEEREEAN “None .
// (JRL: // Still convert to “Result’™ by stating how to convert “None'.)
let first = try!(vec.first().ok_or(DoubleError::EmptyVec));
let parsed = try!(first.parse::<i32>());

Ok(2 * parsed)

fn print(result: Result<i32>) {
match result {
Ok(n) => println!("The first doubled is {}", n),
Err(e) => println!("Error: {}", e),

fn main() {
let numbers = vec!["93", "18"];
let empty = vec![];
let strings = vec!["tofu", "93", "18"];

print(double_first(numbers));
print(double_first(empty));
print(double_first(strings));

ARG Z 7. WRMFEMHEN panic #HATILE, ATULEIICHFBSZHH try! St
unwrap , PR JIR[FIZEAYE Result AKX fANE], B CLUE AT Z001E T2 AR A K

SRTNT, ANEHR IR ER A B2 H U unwrap RIS . IXMPER IR AL B 2 (A QRS AT B K =1%,
B AR /N — BARRS AN RERR 2 M T R

KPR SRR 1000 AT FEARGM unwrap BN EIEEIE 2 (HRALEE, AT RES SEUL ESE N 100
17, AHRXMEER T, HRX BN RIFE S H .

RZPERTRE R &IF 78I pisplay , RJSFEATTE MG B3N From (J53C: Many libraries
might get away with only implementing Display and then adding From on an as needed

basis.) o FRIM, R IE 3 i i R 22 10T S T BE s 4 (R R DR AR HE R 7 oK
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Z .

From::from F1 try!
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i Box AbFEE R

RIS pisplay M From , FRATREWSHIN L4 KE 0 brdE FERHR A BE T R SR,
PATG IS T —DIIRE: B Box IATETIRFEMMIAE ).

P2 B AEIE Form FHERSEIL T Error trait [FJ2RAYEEHREY trait X5 Box<Error> [
(J&3C: The std library automatically converts any type that implements the Error trait into
the trait object Box<Error> ,via From .) o XF—ANEM T, T A DURZE 5 E:

fn foo(...) -> Result<T, Box<Error>> { ... }

P TUMER] — B SUSNRRE, SOh AR S B RS T AR ResulteT, B>
K, PP L

o TN NHHIIR E SN FE R R T 2E (wrapper) #iR257R] (JFX: define a new
wrapper error type around the libraries error types)
o KBRS string B HAh G LR

o IHIIRAIPERR (type erasure) FHHTIRAEMEEM ( Box ) K Box<Error>

BH A" ("Boxing™) &N WLAERE . SRR R R ez /T m g, HAEE
FiAsHE (statically determined) o IEWINIA SR 2K, EAEIX f B Z08 00 5515 2 SEIL
Error ftrait:

trait Error: Debug + Display {
fn description(&self) -> &str;
fn cause(&self) -> Option<&Error>;

A VRIS, FATER BT 20 L] 7 ERRE T AR Box<Error>
ABRA R T, FGATHHEI poubleError FAE (JEIC: With this implementation, let's look
at our most recent example. Note that it is just as valid with the error type of Box<Error> as it

was before with DoubleError ) :

use std::error;
use std::fmt;
use std::num::ParseIntError;

/] KRIZ NN CBox<error: :Error>’ .
type Result<T> = std::result::Result<T, Box<error::Error>>;

#[derive(Debug)]
enum DoubleError {
EmptyVec,

Parse(ParseIntError),
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impl From<ParseIntError> for DoubleError {
fn from(err: ParseIntError) -> DoubleError {

DoubleError::Parse(err)

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"),

DoubleError::Parse(ref e) => e.fmt(f),

impl error::Error for DoubleError {
fn description(&self) -> &str {
match *self {
[/ BRI . AT EAM CDisplay” —Hf.
DoubleError::EmptyVec => "empty vectors not allowed",
[/ XELSLB T CError, FrRLEMEE H RIS,
DoubleError::Parse(ref e) => e.description(),

fn cause(&self) -> Option<&error::Error> {
match *self {
// BABIERNZER, FTLURE " None™ .
DoubleError::EmptyVec => None,
/] EENRESLIRA RSB iR trait X4 "&error::Error’,
[/ XEIEETAE, FNRERRECATIT Error’ trait.
DoubleError::Parse(ref e) => Some(e),

fn double first(vec: Vec<&str>) -> Result<i32> {
let first = try!(vec.first().ok_or(DoubleError::EmptyVec));
let parsed = try!(first.parse::<i32>());

Ok(2 * parsed)

fn print(result: Result<i32>) {
match result {
Ok(n) => println!("The first doubled is {}", n),
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Err(e) => println!("Error: {}", e),

}

}

fn main() {
let numbers = vec!["93", "18"];
let empty = vec![];
let strings = vec!["tofu", "93",
print(double_first(numbers));
print(double_first(empty));
print(double_first(strings));

¥

Z ),

Dynamic dispatch I Error trait

"18"];

194


http://doc.rust-lang.org/book/trait-objects.html#dynamic-dispatch
http://doc.rust-lang.org/std/error/trait.Error.html

P e e 2R Y
PR T 10 5 X, 6 A AR L HERT TR T, B i X

o AR string (A[IEKMIFLRFHE) , W10 "hello world"
AT vector: [1, 2, 3]

BEIZRAY (optional types) : oOption<i32s

FEARMEFEZRAY Cerror handling types) @ Result<i32, i32>
HE4)BC HIE4%E (heap allocated pointers) : Box<i32>

Z W

JE AR A AR
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Box, DL S kR Al HE

£ Rust 1, FrA EBGAE B, (T LB 81 Box<T> RALAH (boxed, 7prBLrEHE
By o FAERA R -AFRARE, fRMMESIR T RERME. MR EIHMER SR, T
T B BRI, BRI RSB B, D BCAEHE B AR S ORI

RAEMME AT DMER  « SHEMAFHATHGIH; X —/MA4E)Z (this removes one layer of
indirection. ) -

use std: :mem;

#[derive(Clone, Copy)]
struct Point {

x: f64,

y: f64,

#[allow(dead_code)]
struct Rectangle {
pl: Point,
p2: Point,

fn origin() -> Point {
Point { x: 0.0, y: 0.0 }

fn boxed_origin() -> Box<Point> {
/] TEHE EAYTRIXAN AL (point) , FRIREI—ANE S HFRET
Box: :new(Point { x: 0.0, y: 0.0 })

fn main() {

/7 IR RIS BbRE AR A FT AN B

/7 KR BCI AL &

let point: Point = origin();

let rectangle: Rectangle = Rectangle {
pl: origin(),
p2: Point { x: 3.0, y: 4.0 }

¥

// HESTRH rectangle (JEH)

let boxed_rectangle: Box<Rectangle> = Box::new(Rectangle {
pl: origin(),
p2: origin()

1
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/7 BRI AT LA (boxed)

let boxed_point: Box<Point> = Box::new(origin());

// WEHFM (Double indirection)
let box_in_a_box: Box<Box<Point>> = Box::new(boxed_origin());

println!("Point occupies {} bytes in the stack",
mem: :size_of_val(&point));

println!("Rectangle occupies {} bytes in the stack",
mem: :size_of_val(&rectangle));

// box HIR/N = ¥8%F K/ (box size = pointer size)
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 in the stack",
mem: :size_of_val(&box_in_a_box));

// BEE boxed_point® HIEHEEHIF " 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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W& E4H vector

vector f& A AR K/ . F slice (VIR 204, EAMTRIR/NEGR BEIA AT T, B A AT LABE
B4 REAE /N —A vector i 3 Mk FIR: —MEMEIEWIRE, ERKE, EFENE
. WEERY T OB L /D NIEAIX vector, vector HEUN TR, il UBEEK . Mkl
ML BIR, vector ZEFI I —NERKHIAE.

fn main() {
/1 BRI LIRS vector
let collected_iterator: Vec<i32> = (0..10).collect();
println!("Collected (©..10) into: {:?}", collected_iterator);

// “vec! FEWHFKWIHM—A vector
let mut xs = vec![1i32, 2, 3];
println!("Initial vector: {:?}", xs);

// £ vector WIEIMHEAN—AFMITER
println!("Push 4 into the vector");
xs.push(4);

println!("Vector: {:?}", xs);

// A A4 vector ANH[HEK
collected_iterator.push(9);

/] BE ~ CREAT IR

// " len” JREIRAF—A> vector MIZHTA/N
println!("Vector size: {}", xs.len());

/1 EFHES BRG] (K5I e JFUR)
println!("Second element: {}", xs[1]);

// “pop> Bl vector M —MInEIFKHEIRE
println! ("Pop last element: {:?}", xs.pop());

// BHRIVEER I —1 panic
println!("Fourth element: {}", xs[3]);

HL vec J7EERLAE stdivec fbhrb3k 3],
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FFFH String
Rust HH R ZRFH AL string fl &str .

string BEAEEAN—NETHNR ( veccuss ) Mvector , (HHRE— & —ANH %1 UTF-8 J§
Y. string EHENECH), AT H L FRR.

&str S —PMERA M UTF-8 FH I H C &[us] ) , FFAJEMHTENA string , HLUIFH
&[T] A& Vec<T> HI—/MLKE. (JE: &str isaslice ( &[us] ) that always points to a valid
UTF-8 sequence, and can be used to view into a string , just like &[T] is a view into

Vec<T> ) (HRTAH HAFHRIRE? Wb Re, ! )

fn main() {
/1 A REFREREHZEZ R
[/ — R AFE R A7 o BC A5 S AR 51T
let pangram: &'static str = "the quick brown fox jumps over the lazy dog";
println!("Pangram: {}", pangram);

/7 T IEAERIE, N4 L A R
// (J&X: Iterate over words in reverse, no new string is allocated)
println!("Words in reverse");
for word in pangram.split_whitespace().rev() {
println! ("> {}", word);

[/ EHFEHFE— vector, HIFHBRESME
let mut chars: Vec<char> = pangram.chars().collect();
chars.sort();

chars.dedup();

/1 BT HAW KR CString
let mut string = String::new();
for ¢ in chars {
11 TR BRI A4
string.push(c);
/] TEFRFE RN — AP &
string.push_str(", ");

/] BEVIEIR R e R AT 8B B — N, P DA AT 2 B A
let chars_to_trim: &[char] = &[" ', ','];

let trimmed_str: &str = string.trim_matches(chars_to_trim);
println!("Used characters: {}", trimmed_str);

/] HESFR— AT
let alice = String::from("I like dogs");
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/1 ST WA AT B 1B SO I = 55 H
let bob: String = alice.replace("dog", "cat");

println!("Alice says: {}", alice);
println!("Bob says: {}", bob);

W% str/ String J7Vk0]PALE std:str Ml std::string B 5,
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&I option

A I A8 B B R T A ARG S, AT panic! s XA option MZEKTEL.
Option<T> L SN TR =

ONme,%%%Mﬁﬂ¢ﬁ
e Some(value) , JUAHZEMIMA, Ml 1 KM T —MME value

// A% “panic!® MR,

fn checked _division(dividend: i32, divisor: i32) -> Option<i32> {

if divisor == 0 {
[/ KRWERIRAL ~None™ AFHE
None

} else {

// Z5H Result #iEfupl ~Some™ AR

Some(dividend / divisor)

/7 SRR FL AT R R R
fn try_division(dividend: i32, divisor: i32) {
// ~Option {HW DABEATHEZCDLAC, mAn L fh Bezs —H
match checked_division(dividend, divisor) {
None => println!("{} / {} failed!", dividend, divisor),
Some(quotient) => {
println!("{} / {} = {}", dividend, divisor, quotient)
3

fn main() {
try_division(4, 2);
try_division(1, 0);

// 9B%E “None™ | AR FELANRE
let none: Option<i32> = None;

let _equivalent_none = None::<i32>;

let optional_float = Some(0f32);

// 6L " Some™ AFEN RIS IMH .
//  (J&3: Unwrapping a ~Some™ variant will extract the value wrapped.)
println!("{:?} unwraps to {:?}", optional_float, optional_float.unwrap());

// f#fL “None® AAEH£5lk “panic!.
println!("{:?} unwraps to {:?}", none, none.unwrap());
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75 R

Result

FATHTIE CLFE] option AL LAHI T RRECTRERICATIR [H{E, Hrh None 7T LUK [A] AR B 2K
W BRI R A — DMRIES R IR A, BARMH T Result M2,

Result<T,

E> MOEEMH AR

o Ok(value) FRINFRMERT), FREEEERMEIRMEIR value ( value #FF T KAL) .
o Err(why) , FOREIERMG FHEM why , B (RRIZBRETAEM O MR 7 R A
Cwhy 1 e K1 .

mod checked {
/1 BATVEEAHIRAIH L R

#[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 {
[/ BCERAE SR, RMiERATREIRM G, AR Ere’
Err(MathError: :DivisionByZero)
} else {
/] BERERARN, REIZFEARHK “ok® AR
Ok(x / vy)
}
}
pub fn sqgrt(x: f64) -> MathResult {
if x < 0.0 {
Err(MathError: :NegativeSquareRoot)
} else {
Ok(x.sqrt())
}
}

pub fn 1n(x: f64) -> MathResult {

if x < 0.0 {

Err(MathError: :NegativelLogarithm)
} else {

Ok(x.1n())
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// Top(x, y) === "sqrt(In(x / y))’
fn op(x: f64, y: f64) -> f64 {
/] ER—AZJEIILE S T
// (J&X: This is a three level match pyramid!)
match checked::div(x, y) {
Err(why) => panic!("{:?}", why),
Ok(ratio) => match checked::1n(ratio) {
Err(why) => panic!("{:?}", why),
Ok(1n) => match checked::sqrt(1ln) {
Err(why) => panic!("{:?}", why),
Ok(sgrt) => sqgrt,

s
¥

}
}
fn main() {

/] XK ?

println!("{}", op(1.0, 10.0));
}
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?

LR A R G P L BB N A, s i, @ IR DU R 1S T
Sto ? IBEFTHEREMEN Result MIRAFJEM, FFRTIXFEILECRK, HA Errerr)

/

SRR AT GRED)  return Err(err) , IR ok(ok) BT ok Fisz.

mod checked {
#[derive(Debug) ]
enum MathError {
DivisionByZero,
Negativelogarithm,
NegativeSquareRoot,

type MathResult = Result<f64, MathError>;

fn div(x: fe4, y: f64) -> MathResult {
ify ==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 1n(x: f64) -> MathResult {

if x < 0.0 {
Err(MathError: :NegativeLogarithm)
} else {
Ok(x.1n())
}
}
/7 HhiE R

fn op_(x: f64, y: f64) -> MathResult {
// R Cdiv “RI” T, A4 " DivisionByzZero® K4iR[A]
let ratio = div(x, y)?;

// TR C1nt “RIE”T, A S NegativelLogarithm® Hifik (o]
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let 1n = 1n(ratio)?;

sqrt(1ln)

pub fn op(x: f64, y: f64) {
match op_(x, y) {
Err(why) => panic!(match why {

MathError: :NegativeLogarithm
=> "logarithm of negative number",

MathError::DivisionByZero
=> "division by zero",

MathError: :NegativeSquareRoot
=> "square root of negative number",

1
Ok(value) => println!("{}", value),
}
}
¥
fn main() {
checked::op(1.0, 10.0);
}

WA R M, BRmMARZIILE/MAS Result .
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panic!

panic! ZEFAT4AE—A panic G&) , JFTRRITERM. ERITRKFN, BT
FOZERREFTIAT (I FTAT B, A3 3 R X G (AT A% e A5 B

KOAFM T IEAEAL B RE P R — AN, panict #2351 &K B4k panic 8 FRH .

[/ TRRSEIRER R (/)
fn division(dividend: i32, divisor: i32) -> i32 {
if divisor == 0 {
/] BEUL—~ o BF&5lk—A> panic
panic!("division by zero");
} else {
dividend / divisor

}
}
// “main® £
fn main() {
/7 HESTECI AL
let _x = Box::new(0i32);
/] MEAER 25 R —AMES R
division(3, 9);
println! ("This point won't be reached!");
[/ T _x TESRALKE A
}

BT aniE,  panicl A2t 25 A 77

$ 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 info
==4401== Command: ./panic

==4401==

thread '<main>' panicked at 'division by zero', panic.rs:5

==4401==

==4401== HEAP SUMMARY':

==4401== in use at exit: @ bytes in © 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==
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==4401== For counts of detected and suppressed errors, rerun with: -v
==4401== ERROR SUMMARY: © errors from @ contexts (suppressed: @ from 0)
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B HashMap

vector TR R 5 RAFEME, M Hashmap  (BFIFR) @iLHE (key) SRAFf#{H. Hashmap [1J4E
A DL R AL, B FRFER, BUERSCIL T Eq M1 Hash trait BOHABMSER . £ AR
.

Al vector 281LL, Hashmap W ZF[HK A, {H HashMap 7EZ5 A2 &0 REs 4 /N3 & (JR .
HashMaps can also shrink themselves when they have excess space. ) . f]# HashMap, nJ LA
{f & Y M) aa b 25 4% (starting capacity) HashMap::with_capacity(unit) , BGE{# ]
HashMap::new() SKIRTS— v A BIAVIUG 2451 HashMap (HEE 770

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 is Mr. Awesome's Pizza. My name is 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");

// BZ—/ 5 HHIRE Option<&V>
match contacts.get(&"Daniel”) {
Some(&number) => println!("Calling Daniel: {}", call(number)),

_ => println!("Don't have Daniel's number."),

// IBEBAENPIMENHINEG, I4 “HashMap::insert()™ iR[E “None",
// BWERE - 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."),
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contacts.remove(&("Ashley"));

// “HashMap::iter()  REI—/ERE, ZERIBHE

// FEERFR (&'a key, &'a value) Xf.

// (JRX: “HashMap::iter()  returns an iterator that yields

// (&'a key, &'a value) pairs in arbitrary order.)

for (contact, &number) in contacts.iter() {
println!("Calling {}: {}", contact, call(number));

TEEZ T B (map) FIEFIBLSS (hash map)  CGEHWARIERSIR, KAL) MSEIE
#, wLIEFH Wikipedia 11 5171172 .
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G ER G =it
{ESEEL T Eq A1 Hash trait FUZRTUERTT LAFE Y HashMap [IHE. XALHE:

e bool CHARXANHAK, KHRAMAATRERIHD

e int, unit, PAEATEXRMILE

o string Ml &str CRIEHER: WTLLGIE—H string MBSEER HashMap , FPA—
&str KRIHH .get() ) (J53X: string and &str (protip: you can have a HashMap
keyed by string andcall .get() withan &str ))

RENEENE f32 A fea WATSEHL Hash , ARAFEE L2775k /Lt 22 (floating-point
precision error) 2§15 s S RUAE N HUH1 BLSR) B A 2B 7™ B () R

ST S (collection) , MR EATEEHIERE > HISZHL Eq F Hash , LA IXLEEES
KA Eq M Hash o BN, FH T SLILT Hash » M vecT> HL5ZI Hash

ot E 8 SRR DU MA L SEIL Eq A1 Hash , RFEM E—4T7/05:  #[derive(PartialEq, Eq,
Hash)] o

PERR I TE R NI TAE . W R ARG E 2 i A, R CLSEE E COEFI R Eq AI/ER
Hash o AIEFEAEE LI Hash HIGTHHNE.

NTIUE AR HashMap H1 struct , ERATKE M — AR T 5 1 E R R4
use std::collections::HashMap;

// Eq ERARMILEAIRA T PartiaEqs.
#[derive(PartialkEq, 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 {
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username: username,

password: password,

1

match accounts.get(&logon) {
Some(account_info) => {
println!("Successful logon!");
println!("Name: {}", account_info.name);

println!("Email: {}", account_info.email);

3
_ => 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", "psasword123");

try_logon(&accounts, "j.everyman", "passwordl23");
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B %14 HashSet

# 8 Hashset {EN—A> HashMap , TEULAEFRATH KGO ( Hashset<T> SEfr b H & —AVEH
HashMap<T, ()> HIZE{0 (wrapper) ) . (Ji3: Consider a Hashset asa HashMap Wwhere
we just care about the keys ( Hashset<T> s, in actuality, just a wrapper around HashMap<T,

(> )
OB RAT AW ? PRATRE SRR Ao R AT LUK R AERE R A vec HL 7
Hashset MR ZALAET, ERE T ASIIEERNITER. K EMEESAGEMERR

. Hashset HE—SHl. (ZMW: BTreeset )

IR CDAAFAET Hashset 1 (HRALE, HrESET OAAERIME, JF BIA AR ES
), BAPEE =B HIARIE.

T MRAZ RARAFF]— ), LARFIW R 5 AR BIENEME O, X2 . (R
This is great for when you never want more than one of something, or when you want to know if

you've already got something.)

A EE (set) ATRUMHEZ ).

EEIA 4 FEAREAE CN T B FH 4 AR a]— NS

union OJF4E) : RN EGTHIIAITR AEERME -
difference (ZE£) : FREEALE ~MESTAER " EEHTAITRK.

e intersection (AZ£E) : FRKENAIN B T NESHIIE TR,

o symmetric_difference CXFRZ) : KETAREBTHF—MLRMES, HARETHA
LERTE TR

FE I T A5 rh 2l X e 4
use std::collections::HashSet;
fn main() {

let mut a: HashSet<i32> = vec!(1i32, 2, 3).into_iter().collect();
let mut b: HashSet<i32> = vec!(2i32, 3, 4).into_iter().collect();

assert!(a.insert(4));
assert!(a.contains(&4));

// WRMECETEE, A “HashSet::insert()  iR[H false.
assert!(b.insert(4), "Value 4 is already in set B!");
/] BUE A RGUATIE R L

b.insert(5);

213


http://doc.rust-lang.org/std/collections/struct.BTreeSet.html

/] BHEANHAERIICERELILT “Debug, HMAZMASWHLIL T ~Debug .
[/ RIEE R TTRATEEGX AR " [dleml, elem2, ...]

println!("A: {:?}", a);

println!("B: {:?}", b);

// ELFITED [1, 2, 3, 4, 5].
println!("Union: {:?}", a.union(&b).collect::<Vec<&i32>>());

/1 KHSATEH [1]
println!("Difference: {:?}", a.difference(&b).collect::<Vec<&i32>>());

// GLFATED [2, 3, 4].
println!("Intersection: {:?}", a.intersection(&b).collect::<Vec<&i32>>());

// #TED [1, 5]
println! ("Symmetric Difference: {:?}",
a.symmetric_difference(&b).collect::<Vec<&i32>>());

BlresE . D
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IR GAE I A
FRAEE G0 T 16 % FE SR S RS T,

o ZfE (Threads)
e {Zi& (Channels)
o UM N (File 1/0)

XA R U R Z AT TR TR .

5

Z

JEA SR AN AR B 2R
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2L RE

Rust il spawn PRECFLAE T I AR RS (native OS) LAEMIHLH], ZRESEE—14
%4 (moving closure) .

use std::thread;
static NTHREADS: i32 = 10;

// XEFE Cmain™) &2
fn main() {
/] A= vector RAFTAIEMN T (children) .

let mut children = vec![];

for i in @..NTHREADS {
// FEE (spin up) H—AEFE
children.push(thread: :spawn(move || {

println!("this is thread number {}", i)

1))s

for child in children {
/] ERPERAERI AR . RS
let _ = child.join();

XL EEE RS HE (schedule) .

216



Rust &% 22 2 [RI RS2 T BB HiEE ( channel ) o JBIE RPN A 2 (615 BB A7
Zf):  sender (Ki%%i) F1 Receiver (FELER)

use std::sync::mpsc::{Sender, Receiver};
use std::sync::mpsc;
use std::thread;

static NTHREADS: i32 = 3;

fn main() {
// EEBAP NS " Sender<T>™  “Receiver<T>™, Hi T BEKi%
// HERZEE CREGRERH LR

let (tx, rx): (Sender<i32>, Receiver<i32>) = mpsc::channel();

for id in @..NTHREADS {
// sender JRi%utn] i & il
let thread_tx = tx.clone();

[/ LRSS RER R IL T id
thread: :spawn(move || {
// MWL Cthread tx™ FTA
/7 AL B E T HERA S B
// (JRA3L: The thread takes ownership over thread_tx
// Each thread queues a message in the channel)

thread_tx.send(id).unwrap();

/1 KIER—AAERRZESRAE, SRR RO T8 RS 4k EL AT
println!("thread {} finished", id);
})s

/7 A RAERTE B AL AR
let mut ids = Vec::with_capacity(NTHREADS as usize);
for _ in @..NTHREADS {

// “recv’ JREMIEIEPER—ANHEE

// HEAHEERE, recv’ ¥R ZHTLFRE

ids.push(rx.recv());

/] BRCREM B RRT
println!("{:?}", ids);
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%45 Path

Path ZEMIIRRE T IRENMF ARG CH#E. Path 2 NPIFF:  posix::Path , £XF28 UNIX
A4; LK windows::Path , £[Xf Windows. TAEHE LSS NE SR E TG Path A& (JR
¥: The prelude exports the appropriate platform-specific path variant.) .

Path R] NZFRMGIEE, JUTFrAESEH T BytesContainer trait fSRMYER W LA, LLin string, JF
et 7 UR T E NS ARR F SO H s RIS . (JE3C: A path can be created from
almost any type that implements the BytesContainer trait, like a string, and provides several
methods to get information from the file/directory the path points to.)

R Path FEWNHIFEA R RN UTF-8 F4FER, M aFNa T ( Veccuss ) [
vector. Kk, ¥ Path #4LE &str AR A (free) , HATRERM (R [E]—/> Option) -

use std::path::Path;

fn main() {
// M "&'static str GJE#E—A “Path’
let path = Path::new(".");

// ~display’ J7iEIRE—AAIEIR (showable) &5
let display = path.display();

// " join™ MEFERERGRRE S MRFTRGIFIAE, JRREIF B
let new_path = path.join("a").join("b");

/] KB DR slice
match new_path.to_str() {

None => panic!("new path is not a valid UTF-8 sequence"),

Some(s) => println!("new path is {}", s),

BB EREME path J7¥E ( posix::Path Y windows::Path ) , 7 FileStat ZEf1A.
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AR N 11O

File SSMMAEIR —MBATIFRISCM CERA T — NSRRI A0 R Z SO i
/B ERe 1. (JE3C: The File struct represents a file that has been opened (it wraps a file
descriptor), and gives read and/or write access to the underlying file.)

HIFAEREAT SO /O Ca Ny #RAERHR SRR AT B B R, IR File J7ik#lR

Al io::Result<T> Z87HY, X2 Result<T, io::Error> I 4 o

XA VO FAE R R AR SR NN & . fEBX R, REF 0L AT LB BT 1RG4, IRl
) LA X LAF T .
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FTIF AT open

open A TVEREN LU R (read-only mode) 47— 3044

File 1 %, SRR (file descriptor) |, DAKAE SO F2 I8 BRAT 0 P SO R
fE. (J5iiX: A File owns aresource, the file descriptor and takes care of closing the file when
itis drop ed.)

use std::error::Error;
use std::fs::File;

use std::io::prelude::*;
use std::path::Path;

fn main() {
/] PR RSO A AR
let path = Path::new("hello.txt");
let display = path.display();

// LR TP 4%, JRIEl " io::Result<File>’
let mut file = match File::open(&path) {
// “io::Error> [ “description J7iFiR[El—MEREN R ERE
Err(why) => panic!("couldn't open {}: {}", display,
why.description()),
Ok(file) => file,
¥

[/ RO N AR =N TR, BE Cio::Result<usizes’
let mut s = String::new();
match file.read_to_string(&mut s) {
Err(why) => panic!("couldn't read {}: {}", display,
why.description()),
Ok(_) => print!("{} contains:\n{}", display, s),

// “file® BIMERIE, 3H “hello.txt™ CE#XHA.

I T T R ) S -

$ "Hello World!" > hello.txt
$ rustc open.rs && ./open
hello.txt contains:

Hello World!
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(FRATE NS EAS R S 4644 R IR AT T 95172 hello.txt ANAEAE, B hello.txt ASNA 3L, 45
s,
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8 create

create FEATJTIELAHA A (write-only mode) #TH— N30, & &A77E, WIHAN B H
PR, 0, A —ASE .

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.

",
3

use

use

use

use

std::error::Error;
std::io::prelude::*;
std::fs::File;
std::path::Path;

fn main() {

let path = Path::new("out/lorem_ipsum.txt");
let display = path.display();

/7 CAHUSHERITH M, RE] “io::Result<File>”
let mut file = match File::create(&path) {
Err(why) => panic!("couldn't create {}: {}",
display,
why.description()),
Ok(file) => file,
¥

// ¥ ~LOREM_IPSUM FEHERE ~file', iRFl “io::Result<()>
match file.write_all(LOREM_IPSUM.as_bytes()) {
Err(why) => {
panic!("couldn't write to {}: {}", display,
why.description())

¥
Ok(_) => println!("successfully wrote to {}", display),

T TR RS A S -

$ mkdir out
$ rustc create.rs && ./create
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successfully wrote to out/lorem_ipsum.txt

$ cat out/lorem_ipsum.txt

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.

CRIRTTE B —FF, BATBURRTE RIS R IR A )

SEA— NI open_mode i, IXAEWS DAHAL T BASKITIF LA, : read+write (i
+5) , BN (append) , %%,
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TR

process::Output ZEFIARRN ORI T#EFE (child process) HIfiH, 1fi process
gER R — N R QI (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);

(PR AT T I 7, 45 rustc fr @B N—NMERIFRED
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BiE

Process ZEFIMRRER T — AN IEEEBITHFHAE, AT stdin (BRAEFIN) ,  stdout (FRifE
i) M stderr  ChaifEdEIR) AN, EEEEAKEMIEREZH. (JE3X: The Process
struct represents a running child process, and exposes the stdin , stdout and stderr
handles for interaction with the underlying process via pipes.)

use std::error::Error;
use std::io::prelude::*;

use std::process::{Command, Stdio};

static PANGRAM: &'static str =

"the quick brown fox jumped over the lazy dog\n";

fn main() {
// ik “we 4 (JRI: Spawn the “wc™ command)
let process = match Command::new("wc"
.stdin(Stdio: :piped())
.stdout(Stdio::piped())
.spawn() {
Err(why) => panic!("couldn't spawn wc: {}", why.description()),
Ok(process) => process,

};

[/ BFHEEN Swe B CstdinT
//
// " stdin® i ~Option<ChildStdin>™ A, At BEARTRATCZ AniE XA 24
/7 Reea—, MARMTUEEMBEE Cunwrap™) B
// (E3: “stdin’ has type “Option<ChildStdin>’, but since we know this instance
// must have one, we can directly “unwrap™ it.)
match process.stdin.unwrap().write_all(PANGRAM.as_bytes()) {

Err(why) => panic!("couldn't write to wc stdin: {}",

why.description()),
Ok(_) => println!("sent pangram to wc"),

// BN Cstdin® fE_EGE R RS, TRLEREES T, HAEERORH.
/!
/] RREARFEEE, BN Cwe ARTFIRAEEIATRINIAE KA .

// ~stdout™ A ~Option<ChildStdout>™ 287, Frblds 75 fRAL.
let mut s = String::new();
match process.stdout.unwrap().read_to_string(&mut s) {
Err(why) => panic!("couldn't read wc stdout: {}",
why.description()),
Ok(_) => print!("wc responded with:\n{}", s),
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4t
5

48

S

ait

WRRIEZERF process::Child e, HUAZUIAA child::wait , X£iR[E—

process::ExitStatus o

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 8&& ./
reached end of main
# "wait® keeps running for 5 seconds

# “sleep 5° command ends, and then our “wait® program finishes
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st dorifs B JLAMRFL RS BAL

use std::fs;

use std::fs::{File, OpenOptions};
use std::io;

use std::io::prelude::*;

use std::os::unix;

use std::path::Path;

// "% cat path™ MfajBLSZEL
fn cat(path: &Path) -> io::Result<String> {
let mut
let mut s
match f.read_to_string(&mut s) {
Ok(_) => Ok(s),
Err(e) => Err(e),

try!(File::open(path));

String::new();

// "% echo s > path™ [faj B sz,
fn echo(s: &str, path: &Path) -> io::Result<()> {
let mut £ = try!(File::create(path));

f.write_all(s.as_bytes())

// % touch path™ (ZWECAFTESCHR) ] B SEEl
fn touch(path: &Path) -> io::Result<()> {
match OpenOptions::new().create(true).write(true).open(path) {

Ok(_) => 0k(()),
Err(e) => Err(e),

fn main() {
println! (" mkdir a™");
// Glg—"H%, IBE “io::Result<()>”
match fs::create_dir("a") {
Err(why) => println!("! {:?}", why.kind()),
ok(_) => {},

println! (" echo hello > a/b.txt™");
// RITMIICECATBAMH ~unwrap_or_else™ Jiikfiifh
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echo("hello", &Path::new("a/b.txt")).unwrap_or_else(|why| {
println!("! {:?}", why.kind());
1

println! (" mkdir -p a/c/d™");

// BFARIE—-ANHEZ, RE Cio::Result<()>’

fs::create_dir_all("a/c/d").unwrap_or_else(|why| {
println!("! {:?}", why.kind());

1

println! (" touch a/c/e.txt™");

touch(&Path: :new("a/c/e.txt")).unwrap_or_else(|why| {
println!("! {:?}", why.kind());

1

println! (" 1n -s ../b.txt a/c/b.txt™");

// BIE—ANFFSEE:, IRl Tio::Resutl<()>’

if cfg!(target_family = "unix") {
unix::fs::symlink("../b.txt", "a/c/b.txt").unwrap_or_else(|why| {
println!("! {:?}", why.kind());
})s

println! (" cat a/c/b.txt™");

match cat(&Path::new("a/c/b.txt")) {
Err(why) => println!("! {:?}", why.kind()),
Ok(s) => println!("> {}", s),

println!(""1s a™");
// EEHFERIAZ, JRE Cio::Result<Vec<Path>>®
match fs::read_dir("a") {
Err(why) => println!("! {:?}", why.kind()),
Ok(paths) => for path in paths {
println! ("> {:?}", path.unwrap().path());
}s

println! (" rm a/c/e.txt™");

// MER—A S, BE Cio::Result<()>

fs::remove_file("a/c/e.txt").unwrap_or_else(|why| {
println!("! {:?}", why.kind());

3

println! (" rmdir a/c/d™");

/] BE—A2H3, &El Cio::Result<()>’

fs::remove_dir("a/c/d").unwrap_or_else(|why| {
println!("! {:?}", why.kind());

1
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I T T RS S A S -

$ rustc fs.rs && ./fs
“mkdir a°
hello > a/b.txt”
“mkdir -p a/c/d’
“touch a/c/e.txt”
“1n -s ../b.txt a/c/b.txt’
“cat a/c/b.txt”
> hello
“1ls a’
> a/b.txt
> a/c
“walk a°
a/c
a/c/b.txt
a/c/e.txt
a/c/d
a/b.txt
rm a/c/e.txt’
“rmdir a/c/d”

'V VvV VvV VvV Vv

H a HREMREREN:

$ tree a
a

|-- b.txt
T-- C

T-- b.txt -> ../b.txt

1 directory, 2 files

FoMEX cat BEURITARMEM 2 pRid:

fn cat(path: &Path) -> io::Result<String> {
let mut £ = File::open(path)?;
let mut s = String::new();
f.read_to_string(&mut s)?;
Ok(s)
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FEFF 25

BATTBHOTIER std:senv:sangs BHTHRIL HIBE— SRS, SIERE L&A S5
AR

use std::env;

fn main() {
let args: Vec<String> = env::args().collect();

/1 B NSO ATR R
println!("My path is {}.", args[0]);

/! BEWSHERE - BNaS TSR

/7 AR

// % ./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"].
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ZHT T

DCHCTT L SR ffe A fi] B0 1R 25 K-

use std::env;

fn increase(number: 132) {

println! ("{}", number + 1);

fn decrease(number: i32) {
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() {
/1 BHENSH

1 =>{

println!("My name is ‘'match_args'.

1

/] —MEASH

2 => {

match args[1].parse() {

Try passing some arguments!");

0k(42) => println!("This is the answer!"),

_ => println!("This is not the answer."),

}
}s
/1] —FmAR—AMENSHL
3 => {
let cmd = &args[1];
let num = &args[2];
/] fEHTHCT
let number: i32 = match num.parse() {
Ok(n) => {

¥

n
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Err(_) => {
println!("error: second argument not an integer");
help();
return;
s
¥
/1 RS
match &cmd[..] {
"increase" => increase(number),
"decrease" => decrease(number),
= A
println!("error: invalid command");
help();
s

}
/1 B HAbE B
_=>A
/1 BRTEE R
help();

$ ./match_args Rust
This is not the answer.
$ ./match_args 42
This is the answer!
$ ./match_args do something
error: second argument not an
usage:
match_args <string>
Check whether given string is the answer.
match_args {increase|decrease} < >
Increase or decrease given by one.
$ ./match_args do 42
error: invalid
usage:
match_args <string>
Check whether given string is the answer.
match_args {increase|decrease} < >
Increase or decrease given by one.
$ ./match_args increase 42
43
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AR TR F BR R

Rust 24t 7 4 4iE = 3% 1 (Foreign Function Interface, FFI) % CiE S FE. AMiE S HREw
i BE—A extern ARG, HAZAURHILE A — MU EINTE S ELRN #[1ink] JBYE.

use std::fmt;

[/ BEANEACRYEREERER] 1ibm FE
#[1link(name = "m")]
extern {
/] XSG T R
/] RZVE T A RS R TR
fn csqrtf(z: Complex) -> Complex;

fn main() {
// z = -1+ 0i
let z = Complex { re: -1., im: 0. };

/1 R ANHNRIE F U — A 7 e iR AR
let z_sqrt = unsafe {

csqrtf(z)
}s

println!("the square root of {:?} is {:?}", z, z_sqrt);

/7 B/ MESEILERS B S
#[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)
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AT AN 5 R BOEFE POV RA 2R, RIS eI E 2 2 r 3 AR A 2 5w 1) .

use std::fmt;

#[link(name = "m")]
extern {

fn ccosf(z: Complex) -> Complex;

[/ ZEHA (JEX: safe wrapper)
fn cos(z: Complex) -> Complex {

unsafe { ccosf(z) }

}
fn main() {
// z =0+ 1i
let z = Complex { re: 0., im: 1. };
println!("cos({:?}) = {:?}", z, cos(z));
}

/7 /M SEILERR B S
#[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)
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78
AL W ARBA BIRE AR ETER, (HOIRIEME TR SR, X ikgfs TR
B XL RS

o SCRY: EILPHUIA rustdoc ATRRZESCREZE
o W XEEQIEMNREE, B R ST T R R ThRE .
o JEUEMNR (benchmarking) : A e DMRIE R BGE1T .
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SCRSE RN T 7 BSOS ORI B R AR B, 24817 Rustdoc, IXEVERBM S IFNOOR . ©
fIMER 777 ¥id, FEXEF Markdown

#![crate_name = "doc"]

/1] XEEGH—ANE
pub struct Person {
/1] — N NBAEAT, BE Juliet ZiFIRAR/ M.

name: String,

impl Person {

/771 BEI%GELTHIN

///

/1] # S5

///

/// * “name’ - FfFH slice, AR AWIHILHK
/17

/1] # R

///

/17

/1] 17 ATOEERARERCAHME Rust.
/77 /7 MR LLEE --- JAEESS Rustdoc, B FARIEATIL!
/// let person = Person::new("name);
/1
pub fn new(name: &str) -> Person {
Person {

name: name.to_string(),

/11— AR IF R T !
/// FHEME CPerson™ i "Hello, [name]" .
pub fn hello(& self) {

println!("Hello, {}!", self.name);

}

fn main() { let john = Person::new("John");
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john.hello();

AT, BRI E N E, A5 F “rustdocT FEMREERBIE, DMEE W DL IS EER &AL
PR «

“ " “bash
$ rustc doc.rs --crate-type lib

$ rustdoc --test --extern doc="libdoc.rs"

CYARTEFE crate 1817 cargo test B, cargo ¥ HZNAERIEBITIEHHK] rustc F1 rustdoc

g
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MIIER
R AT DL X e JE 4 Cattribute) AT :

o #[test] KA EREAFIC DI, ZRECARERSZ S HH IR F T .
e #[should_panic] ¥ —NER%Ebric N panic M.

/7 S EACHNRER RGBT, A FM4mF mainT REL.
#[cfg(not(test))]
fn main() {

println! ("If you see this, the tests were not compiled nor ran!");

/7 HBACENRAEMBITH, A %MmE " test” BL.
#[cfg(test)]
mod test {

[/ TE—/NHBhKE " distance_test .

fn distance(a: (f32, f32), b: (f32, £32)) -> 32 {

(
(b.® - a.0).powi(2) +
(b.1 - a.1).powi(2)
)-sart()
}
#[test]

fn distance_test() {
assert!(distance((0f32, 0f32), (1f32, 1f32)) == (2f32).sqrt());

#[test]

#[should_panic]

fn failing test() {
assert!(1i32 == 2i32);

Eid cargo test Y rustc --test BTN,

$ rustc --test unit_test.rs
$ ./unit_

running 2 tests
::distance_ ... ok
::failing_ ... 0Ok

result: ok. 2 passed; © failed; © ignored; @ measured
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#o--test WAHBEHER, W& HPUIXFERINE DL

$ rustc unit_test.rs
$ ./unit_
If you see this, the tests were not compiled nor ran!

Z .

J&PE, 252w, A mod .
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et (e

NTIBEARTENE, AUEH T 7 O —A) 0, “TEREAES R AT RE > A 2 411 48RS” ("one
should try to minimize the amount of unsafe code in a code base.") . iC{EXAJiE, #ERANTE
NH2) ) TE Rust W, A2z AR ER R T 8T 9 125 35 IO ORGP SRS s FpR e, A2 ARG e 32 22
4 N E:

o fiE5| HARSEE

o I FFIHA A (XMABEABIALETNE 1)
o i std::mem::transmute KIEHI#M (change type)
o WEEILZ(inline assembly)

JE a6 E BT

Rttt (BRIGED  * RISIH &t ARLIAITIRE, EIIHER LN, FOVElIRiEsEH—14
ARIBEE, X5 THERAGAEZ (borrow checker) o f# 5] FH— MR E R Atidid A 2 &Rk
R TE Ko

fn main() {
let raw_p: *const u32 = &10;

unsafe {

assert! (*raw_p == 10);

}

Transmute (3£745)
I\ —Fh YA 3] 5y — P IR o R ] B e, (ER R SRY DA 20 A AR 5] A /N R HE S«

fn main() {
let u: &[u8] = &[49, 50, 51];

unsafe {

assert!(u == std::mem::transmute::<&str, &[u8]>("123"));

}
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