Bk

Rust & 52— Mmi. WEEfiEM s 0h 5. HEA — TR A

o mAPERE - Rust BEETRA H AR R M.

o HEEME - Rust FEEIRMAGMPTABIERORIE T A L MARE 24, ARG 1 I HURE U T bR 25 PP BRI R
o A7) - Rust A HERISON. AU B g R RS I AT IR SN E R, BT — A T A

HRY: https://kaisery. github. io/trpl-zh—cn/ch01-01-installation. html
i&¥E: https://doc. rust—lang. org/reference/introduction. html

StartUp
A i

Unix

L AT LU Ar 22T 23K

‘curl —proto '=https’ ——tlsvl.2 https://sh. rustup.rs —sSf | sh

Windows

1. M https://www. rust—lang. org/install. html F{T FE R,

HelloWorld
PATUL R ar 2 0NEIH , FRE NTH SO

cargo new hello world
cd hello world

hello_word H 3% F HAFLE LR PN SCA

Cargo. toml

src/main. rs

Cargo. toml XAFHN A :

[package]

name = “hello world”

version = ”70.1.0”

authors = [“Your Name <you@example.com>”]
edition = 72018”

[dependencies]

src/main. rs XN A :

fn main() {
println! ("Hello, world!”);

}

AT LT fin 2 34T AU 4 7 -

‘cargo build

XA e — N AT 0. /target/debug/hello world

LA R
Cargo {fFSCHFIUELIE , SCHFIUE A AT HUN:

F—— Cargo. lock

F—— Cargo. toml

F—— src/

| F—— 1ib.rs

| F—— main. rs

| L—— pin/

| F—— named-executable. rs

| F—— another—executable. rs
| L—— multi—file—executable/
|

F—— main. rs




L

|
F—— benches/
| F—— large—input. rs

| L—— multi—file-bench/

| F—— main. rs

| L—— bench module. rs
F—— examples/

| F—— simple.rs

| L—— multi—file—example/
| F—— main. rs

| L—— ex module. rs
L—— tests/

some module. rs

F—— some—integration—tests. rs
L—— multi—file—test/

F—— main. rs

L—— test _module. rs

e (Cargo. toml Al Cargo. lock fEREAEALAIME H 3.
o JEARBEAL T src HEH.

o BRNEAER src/lib. rs.

o BUAKIRTHAT AR sre/main. rs.

o HARRPAT AT LURAE sre/bin/ His

o FEHENNASCHEAE benches HEH

o IRPISCHFAE examples H g,

o EERUNNRSCHFTE tests Hx.

fE Rust 1, VERWAILLIERALITAR, HRFEEBIARITHISE R . X T — AT i0vEke, & Z/ef—ATardn Lt //.
(R

// So we’ re doing something complicated here, long enough that we need
// multiple lines of comments to do it! Whew! Hopefully, this comment will
// explain what’ s going on.

rust CRFTERE T A a0 — 2.
[/ ATIERE

o //1: WNEBAT SORNTERE

o ///¢ HNEATSCRSTERE

o /x.¥/ HUERE

o /xlLw/c NERHOCRERE

o Jxx.. %/ ANESHOCORERE

Regr

ﬁﬂT?@%? H BA 0 N H AR I ThRe .
as — SRIEABER M, VHERRFE RSN trait KB, BUEXT use Ml extern crate iEH)HHIIUE iy 4
e break - _L7[JLF<1'EHT)§H
e const - EXHEIALHIEE (constant raw pointer)
e continue — 4% ﬁAT—/ﬁ’\?Eﬂliﬁ
e crate - 4 (link) — MM crate Bi— MR ZEE LW crate HIZEA &
e dyn - BIESK trait KR
e else - fEHN if Fl if let HIRLEMA fallback
o enum — JE X —HEE
* extern — FEHE—PHME crate . HREEZRE
e false — fi/R¥FMHH false
e fn - BX—REEL REFEEEA! (function pointer type)
o for — WH—MMEMBREELI—A trait BEE TR E —AN T & 0 A
o if - BETHRMREANER DX
e impl - SEIMHEAE trait EE
e in - for JEMEIEN—H)
o let - HE—AE
* loop — JFKMAEH
e match — FFUULHED
e mod - JEX ML
o move — A FALIRE I BT AR SR I B AL
o mut - FonolH. BRFRE UG E 1] AR



e pub - FREEMETEL. impl BB AG AT LM
o ref - HILHIHYE

e return — MBREFIR A

o Self - B trait HISRALIRIR] 4

o self — FRFTIEARGECYFIALER

o static - R EBTEREANTET AT IR OR4FH AR a3
o struct — &N — &5

o super — N YHTHEL AL

e trait - X — trait

e true - fi/RFIHH true

o type — &N —RAEGA B OCELR Y

* unsafe — RIRALERMIL. BRI, trait BLSLI

e use — SIASMTTEEMFT S

e where — TR PR EI NG

* while - T —RIEXW L RAW & B HATIEA

NN KRB FRAEM IR, A Rust CREFPAREREIRI A -

abstract
e async
e await

e become

e box

e do

e final
* macro

e override

e priv
e try
e typeof

e unsized
e virtual
e yield

crate
crate J&— binary 8l library. crate root s&—/E/H, Rust ZmiFesLLUE NG &, FEHIRARI crate FIARARER,

Cargo HEIEHI—2I5E:
e src/main. rs e — N 5/IE LK binary crate HJ crate 1R,
o A HFEPAS sre/lib. rs, WA AH S5 HFE4HK library crate, H src/lib.rs /& crate R.

W S AERAE sre/bin H3E R, — DA VI 2> binary crate: 84 src/bin H3E FHISCAE (BT H 35%) B S W gw 13 pl— /N R —
Bt crate.

package

£, (package) RFEHt—RIINAEH—ANEEZA crate. — NS EH 1 Cargo. toml A, AWM M HEIXEL crate.
A e A5 PR N 2 E LSRR SR AR 3

1. — M EL HgE & — library crate;

2. —MEPALEEMEEZL ) binary crate;
3. PP EDAE ) crate, TLiBsE library crate 8¢ binary crate.

workspace
Cargo #f 7AW workspace (LR, €A DA BIIATE B2 A M P FITT & 1) package . workspace 1 R IIL S [FFE ) Cargo. lock
M target % th H 3% package.

T workspace H{EMR HFH —> Cargo. lock, MARER— crate HXAERH Cargo. lock. WIH Cargo T ZIEAE N crate HAF/EZL
ANRRAS B AR [FIARRS, D) 2= HLAR AT N ] — AS I A0 s B0E—fF) Cargo. lock . XFA{R T FTA M crate #BA¥FH 584 [E RRAS K H5i o

IR FEE N crates. io &Af workspace H1ff] crate, workspace FHJEE— crate #ih BBl K Afi. cargo publish vy & 3% A ——all B{
# p 2, AL ANEE— crate BIHFIFIELT cargo publish K& AH workspace FHIEE—4 crate.

FNHZE—PMEIESR — binary crate fl—* library crate I 1:
| //1. B 5Bl TAEZ 0 H %




$mkdir add-example
$cd add—example

oif
eiliy

C

//2. FE TAEZS ) H F AU Cargo. toml A%, VERE: LTAEZE H M Cargo. toml R ALE K 511

[workspace]

i

members = [
"adder”,
”add-one”,

]

//3. 7f add—example H3%iz4T cargo new adder @& binary crate
$cargo new adder

//4. 7F add—example H3%iz4T cargo new add—one ——1ib fll& library crate
$ cargo new add-one ——1ib

/ /5. B 5E BE W 2 E W R 4544
F—— Cargo. toml

F—— add-one

| F—— Cargo. toml

| L— sre

| L—— lib.rs

F—— adder

| F—— Cargo. toml

| L— sre

| L—— main. rs

//6. 1F add—one/src/1ib. rs FEINN FALHS
pub fn add one(x: i32) —> 132 {
x t+ 1

}

//7. #F adder/Cargo. toml VNI BRAK 4
[dependencies]

add-one = { path = ”../add-one” }

//8. 1F adder/src/main. rs FESINUT N Y
use add one;
fn main() {

let num = 10;

println! ("Hello, world! {} plus one is {}!”, num, add one::add one(num));

}

//9. 1F add—example H¥HIZ1T cargo build KM T{E=S[A]
$ cargo build

//10. build 5E A5 H R4 w R
F—— Cargo. lock
—— Cargo. toml

F—— add-one

| F—— Cargo. toml

| L— sre

| L—— lib.rs

F—— adder

| F—— Cargo. toml

| L— sre

| L—— main. rs

module

gt (module) LEFATHI LG4 crate FPIACRSHEAT 041, DA sy al Bebh 5 IR . BEBRE o) DA IO RL A P, RITUR R AR SRR AR
AN (public), EZAEN— AP HBSEILA) A A I ABERSN AR E A (private).



BEHLE X

BN B, 2L mod REEF NS, RETREBIM AT, FEHMER S BB . EREH, AL 0T UE SCHAR i, P
JARATF— 805 U HAB I, Phingb iR, Mess. s, Btk s g, BIINAE sre/lib. rs W LUF A4
mod front of house {
mod hosting f{
fn add to waitlist() {}
fn seat_at table() {}

}

mod serving f{
fn take order() {}
fn server order() {}
fn take payment () {}

B

src/main. rs fl sre/lib. rs Wi crate #R, XX BEER 3 AITE crate BEEREEMIIRAL T — 182N crate HIBEHL, ZZEMIBKRAN
B (module tree). lun b5 IR &5 R 1R
crate
L— front_of house
— hosting
| F—— add to waitlist
| L—— seat_at table
L— serving
F—— take order
F—— serve order
L—— take payment
AR 7720, AT AR th R B — AN T A B, B AR AR
o ZuXTEEAE (absolute path) M crate fRITUR, DL crate & FHEH crate JTk.
o AXEE (relative path) WARTHIRIFM, DA self. super si24THERAIRRIAIT k.

RS
B BRI B L 6 R LA

o IR A PP SRR B rh, MIARER A FROVEIER B TR
o R A P SRR B rh, MIARER B ARJYRIER A AR .

Rust BN T CRREL. Tk, ditifk. wes, BEUE &) #HRAMA M. BOART R4 .
L SCREBR R R A RE A 5B R RA AT T
2. FREER R I AT DA SRR A g FA A T

I ] pub BT ORENEE A LI, R P B O B e Ay .

mod front of house {

pub mod hosting f{
pub fn add to waitlist() {}
}
}

pub fn eat at restaurant() {
// Absolute path
crate::front of house::hosting::add to waitlist();
// Relative path
front_of house::hosting::add to waitlist();

}

FIME— DGR E RTINS T pub , XNEEMIESTRAFH, (HEXANEEERN 7 BANR AR, 7T LAEFBRTE I pub i H AR
NN B il
mod back of house {
pub struct Breakfast f{
pub toast: String,
seasonal fruit: String,




impl Breakfast {
pub fn summer (toast: &str) —> Breakfast {
Breakfast {
toast: String::from(toast),
seasonal fruit: String::from(“peaches”),

R T AAMeE, LD RAREAHN, ANBIEBZERTAINASMN] pub A A AH .

B F

TH@LHTH&%\ﬂﬁTH%I#%EﬁMﬁﬁﬁﬂ@m FEASSCPF R — M, i it 2 B ] (SO B AT R e i), ]

LA 3 — A e BE AR LR

xﬁﬁfé%t%§%$U¢ile<%Eﬂf
A Z crate, B 1ib. rs 8¢ main. rs FrfER) H 3%,
o MEHLARR S AR, BIUIAEEL front of house B4 FRN front of house. rs.
o TERBH A <pub> mod <module_name> {77 =0 H BRI A AR . AR SCHAE SRR A BT H & T .
o FRAEHL crate NI TALHRAE 1ib. rs B main. rs P HBH, XUE-FRIESCAER 1ib. rs 8 main. rs [6] H 5%,
o RIEAAMERN, [F—HFRARBEIA I R EEVT X7 BA G D

BIU7E sre/main. rs 1 L UF A

mod front of house {
mod hosting {
pub fn add to waitlist() {
println! ("Hello, world!”);
}
}

pub mod serving f{
use crate::front of house::hosting;
pub fn take order() {
hosting::add to waitlist()

}
}

fn main() {
front_of house::serving::take order();

}

BEAT P70 A (K SCAF H i

F—— Cargo. toml

L— Src

L— main. rs

L—— front of house.rs
L—— front_of house
L—— hosting. rs

L—— serving. rs

main. rs CAFWNEUT:

mod front of house;

fn main() {
front_of house::serving::take order();

}

front of house.rs XHHNEUT:

mod hosting;
pub mod serving;

front of house/hosting. rs AU T :

pub fn add to waitlist() {
println! ("Hello, world!”);
}

front of house/serving.rs XA T :

use crate::front of house::hosting;
pub fn take order() {




hosting::add to waitlist()

RGN
A DA use AR H L X i AR AR BR A9 30T 5 N 2 B4 T 38 il

mod front of house {
pub mod hosting f{
pub fn add to waitlist() {}

}

use crate::front of house::hosting;

pub fn eat at restaurant() {
hosting::add to waitlist();
hosting::add to waitlist();
hosting::add to waitlist();

}
WEEE crate fRIEHN use crate::front of house::hosting, I7E hosting FEAEFIB LA RMEILZFR T, WA hosting I E LT
crate fR—Fk,

WA LM use FIUAHXT B AR RK AR H Y I 5] N9 ai/E R I8k, il
mod front of house {
pub mod hosting f{
pub fn add to waitlist() {}

}

use front of house::hosting;

pub fn eat at restaurant() {
hosting::add to waitlist();
hosting::add to waitlist();
hosting::add to waitlist();

as AFK

fHH as B n] ISR IUH I A FR. fl4n:
use std::fmt::Result;
use std::i0::Result as IoResult;

fn functionl () —> Result {

// ——snip—
}

fn function2() —> ToResult<()> {
// ——snip—

}

HIRHAK

PEH use JEHE TR FRSAAE T, FEHE SR T I AR A . WROA TR S MARIE BEAS 5 A5 B S AE RN 5 X
e, TTLAGE A pub Fl use H T H AR,

1
mod front of house {
pub mod hosting f{
pub fn add to waitlist() {}

}

pub use crate::front of house::hosting;

pub fn eat at restaurant() {




hosting::add to waitlist();
hosting::add to waitlist();
hosting::add to waitlist();

}
#it pub use, AMERACHSILAE AT LLIE L FEE4E hosting::add to waitlist KiHA add to waitlist BA%L. WEREAFEE pub use,
eat at restaurant PRECATCAEHAERIE A hosting::add to waitlist, {HAREBACHENIAS 5048 FH X AN 5T B8 A% o

55 FH A1 R

AN AR EORT, B 5B A Cargo. toml THEINAMEEL. Bl rand SR ED:
// Cargo. toml

[dependencies]

rand = “0.5.5”7

A, RANE T e ST H A IR Bl In5I N rand: :Rng:

use rand::Rng;

fn main() {
let secret number = rand::thread rng(). gen range(1l, 101);

}

FERIREE (std) X TR RGN crate. BIYPRMERERE Rust WS —RIMK, LFHIEM Cargo. toml KI|IAN std, MAFHEERE
FIABRIH]

BEBAETIA

MR E G| NR 208 )T AR A B B (R R 0L, SR — TR 51— A7 < o5 FIRAS AR R B 25 1], 3 ANE i o] DL A ik 22 B 4200 A [R] 10 0 7E
—A7 R 5 NER . i

use std::io;

use std::io::Write;

use std::io:: {self, Write};

SINIR AR X
AL glob JEHAF " m] LK HiA I AT 5 U3 ME R i1k

‘use std::collections: :*;

] glob IBEFFIEZ /N Glob 2 HAFFRATTXE PAHE SAE FHE P B A4 B A EA TR AT Ak 2 S

glob BHEAFFLH M T tests &1, HIFtBHT prelude .

ZIRER

Rust HIMEFTCAEHE b, WRTRAERR b AR ERE AT DU SR MR 51 B 2 E5 A 5 7 T 7], HE R R e 18 iz e 17 g
faet ATV . R

o [EBISIHELLT CrHREHE, (H251 R LS # EHIE .

o ERERTRIZR S B, B RETRET AT LIEAESR U HE LA, B4 Boxy Re. Week SEAFLEHR A1 HE_FAH.

o SIHAE TR B A B AR A B AIMA.

Rust P A B X2 e, BA U

1. XEAEHE — DML AE (owner) AR E,

2. —MEEEENZAEBRAG—NEE.

3. MPprA#H ) B ERE, XAMEREEFE, R AN AEERASI T Drop trait, ABASTHH drop BT HE N AFREIBGERAE -

FTE R

Rust [ AR A FMERSIZE SRR B I, 2T RS UL, Rk ERME S e R — B e, BrEr i & v E B, WIR I 42
B A FIARE B WIRA R — N SEHL T Drop trait HYRE, MRS S I, /£ A A4S B 70 BT E R, Ko SEIRE)
drop, 111 EUHE A AE IO OB 140 -



sl

name |value
ptr \
len 5
capacity| 5 index |value
0 h
s2 1 C
name |val 2 |
ptr / 3 1
len 5 4 0
capacity| 5

DRI Rust 7E 31T 20 8 & il iR DA R«

L. BOEOLT B=A KA EZANN T, B B=A K SETE A RN, EXIER)Z G LER IR A,

2. WRAFERMYSIN Copy trait JEf#, B4 B=A MG A2 G308 & A 22, Copy VMRS /RA R ALER o DL EAEEALZERIA Copy 257,
o BB, bl u32.

o Fi/RKAE, true F falses

o VFANEERM, i fe4.

o FRPARM, char.

o JUH, HHANHEAUEHIRAWER Copy HIRE. tbin, (132, i32) & Copy HJ, {H (i32, String) Hif /2.
HE

1. HUATEAR S B - B 5 A 25 3E4T drop, BT AU FIRHEA S B TAT AT #E

2. GUTEIAE I A2 S ECL S FEHE drop. BRIONSI IR SERZ Copy RAUE.

3. X TRREMIAS LULR EIE, s AR B R

4. WIRACERRASIIL T Drop trait, AAHBICIEAIN Copy trait VEME, HMATRZLFH,

51 /5

ERAEOL R, R EBARSI . BAF Copy 2RA, A HAR NS E LS4 R MUK TVA ] o 385 A TR 5] IR i S8 1), I H.
SR AT BAIGE S b _E g5 DL

"SRR SR AT, AR E AT R CGERTRED) , "R S S RA AT, AR S —AME A GERIEHE) , X R R A
EAEASKH AR Bl1:
fn main() {

let sl = String::from(“hello”);

let len = calculate length(&sl);

println! ("The length of ’{}’ is {}.”, sl, len);

}

fn calculate length(s: &String) —> usize {
s. len()

}

R 9IS AR B B TR N AN 2 S SO 5 - AIME B drop.

iS5 iz HAF

FONGI A —MRE A, — PR AR R K7 2R K HR R A A A A E R Sk 7F Rust mon] DUSE PR 51 A B4 7" R ERIER T 5
FH 508 o

ALUE

fn main() {
let x = b;
let v = &x;

assert eq! (5, x);
assert eq! (5, *y);




A2E5 H
BRSO T (3R A ARSI A, AT DU mut BN RIS o ATAE 5] R A i AR .

fn main() {
let mut s = String::from(“hello”);
change (&mut s) ;

}

fn change (some string: &mut String) {
some_string. push str(”, world”):

}

R AZ G| FER A LR BR -

Lo SRR B B3 5 T 4G — B 2 8 e m — IR Ik
2. FERFEAE R R e s K e — Pl 225 M.

3. FERFE N FH I AR 52 B AN RE [R5 T AR 51 FHAAN T AZ 51

WA — A48 5
1

et mut s = String::from(“hello”);

// TR
// let rl
// let 12

&mut s;
&mut s;

println! ("{}, {}”, rl, r2);

ANBE A A 55 R AR 5 P AAN R AR 5] A 4511

let mut s = String::from(“hello”);

let rl = &s; // AR
let r2 = &s; // A
let r3 = &mut s; // KA

println! (“{}, {}, and {}7, rl, r2, r3);

S 4skdp] -

let mut s = String::from(“hello”);

let rl = &s; // A
let r2 = &s; // A

println! (“{} and {}”, rl, r2);
/) WATBEZE r1 M r2 ANEAEF

let r3 = &mut s; // #n@
println! ("{}”, r3);

£
Ay JE AR R E b e s g L, B o] I EGE DTS ERE, X SEREF I T ARSI B EEE. Bl
{
let r;
{
let x = 5;
r = &x;

}

println! ("r: {}”, r);
}
// S BT E BB 5L H

Rust Ziast N AR AR, € HEA/EREORI R A K AR AR . (5 A A 2 5] Y00 26 i ) B0 15 L 5| (0 Hcdie
fir RS 25 5 5 BT &7 A o JA) UV R R i P O

A B AR RIS AR AU C) 3k, HAREESE/NS, RUTZHEARIERE. ~a &R ENEIAE AT
k. S EEMA T 9 N & 25, FFE —D8RRK g SRR A an i A A oy R T . Bln:

&i32 // 51 H

& a i32 // A A A R I 51




| & a mut 132 // HA %R/ f A ) AT AR |

BR B e SCRP R A i R STV AR

2R HOR Bl AN GIH], R EME R A o IS BRSSO A A I 2O LS . W SRR 18] 51 A R R — 24, AR AmE—
IRt 2 e A — DR AN SO NE, B2 N EESI, DBUOVER 7 R A RN BT

HUGZ B SRR S H, 12 A i A 2 00 B RS W AE e B AN S B3R 18] R4 5 v, I ELZ 4 AR i S 2 BN AE T s B T AR AT AR v
fildn.

fn longest{ a>(x: & a str, y: & a str) —> & a str {
if x.len() > y.len() {
X
} else {
y

}
}

A IS HR — AN 2R, R R 5 IR BUE R SEN NS B AT, IAAE L ME GRS Flu:
fn longest<{ a>(x: & a str, y: &str) —> & a str {
X

}

25 e S A B A o PR S AR
LR PR IS S TN VA A S A

RUUTRZRSHERA, I S5 AR e T R4 5 rh s W A i A I 2 5, DRSS R A e SCrP s 2B dn B 2 8
(ER

struct ImportantExcerpt<’ a> {

part: & a str,

}

T3 ¥ 5 SOHR YA o A SV AR

S X TTIENS SRR B A i A L AU AR AE impl R8T A MR AE S MR A R SR B o A SCRRE—HE, TR A A 1 2
WA E R PHER B MBS EI RN IAE ST, I HZ B o A IS B T e B AT 4GS

%1
impl<’ a> ImportantExcerpt<{’ a> {
fn announce and return part<’ b> (&self, announcement: &< b>str) —> &< a>str |
println! ("Attention please: {}”, announcement) ;

self. part
}
}
ooty gk Sha sy

“static AAEAFAMNEM, R A G AR A T B HIE . Pra A R A AT static Edn A
(ER

‘1et s: & static str = 71 have a static lifetime.”;

R W B 2B o S AR

G 1364 K FH = 25 U] ke 4 W 5 PR ARTBE AS 7 R B A 0y e, R R BB v S 0 Ay B AR AR O s N B BT Cinput lifetimes), 1M
IR [EAE P 28 oy JE BB RO i b 2B AT Coutput lifetimes). GN54m A I A 581X = 26U 5 3R AR BEA THE A R AR 5L, dmise
AT LI R . XEERINE A T fn € X, L& impl R

1. Bl HZE8HEE e 3 ArlEa A28, . fn foola, "b>(x: &a i32, y: &b i32)

2. WHRH M ANEGANSE, BLAelRTiraimEAEa S48, Hli: fn food a>(x: & a 132) -> & a 132,

3. WRFEALZANMNEMBYSE I B D —ANSHE &kself 50 &mut self, IAFTAHH A H S EHWIRT self 14 dr &,



BRI 0 A o A S

TR —AE R — R T R S BH trait bounds VL fifA IR

use std::fmt::Display;

fn longest with an announcement<’a, T>(x: & a str, y: & a str, ann: T) —> & a str
where T: Display
{
println! (“Announcement! {}”, ann);
if x.len() > y.len() {
X
} else {

y
}

HREFRE

BT 2 AR A ), AR RIISROTEE, (B2 WA BN e M Th At . 3l 51 AR BeFR B 10— DB X )2 5] T I
FHEE SRS ARG AERER AL, B RERR R AR R R, SR R TR RO AR RS, T LSRR 7 A B LA 1R R

HReTa e @ A S ARSI R REFRE DO T IS MR ) B2 R AR TSI T Deref A Drop trait.

o Deref trait FUVFREAEIREIES AR SEEIZRILAZR 5| —FF, XFEAT A S BEH 151 . X H T8 aeda s L.
o Drop trait SVFIRATHEE XY REFRE B IHE I 847 AR

P e v i i FH R Be R AT A LA — 26

o Box<T>, HT7EH#E L/ icfE

*  Re<T>, —AgIHIHECERE, HEEET LA ZAra#

o Weak<T>, —/gIHITHEEA, HAHERAT LA Z AN, A Re X BIZE T ACRIES] BRI A AL

o RefCell<T>, —NEIBAT IS TTANASAE G 12 I HAT A FH LU (R 2 20

Deref Trait
SEHL Deref trait SRVFRATEZE S| HIZH A"+ H1U0 Box<T>SLHL T Deref trait, HSA W RAgZUn F1dH:

fn main() {
let x = 5;
let vy

Box: :new (x) ;

assert eq! (5, x);
assert eq! (5, *y);
}
HRM T LI T Deref trait I, ZHXFRBIRT MH v #EAT+v BEATERAERS, ST *v. deref (),

N AL Deref Trait HI7n:
use std::ops::Deref;

struct MyBox<T>(T) ;

impl<T> MyBox<T> {
fn new(x: T) —> MyBox<T> {
MyBox (x)
}
}

impl<T> Deref for MyBox<T> {
type Target = T;

fn deref (&self) —> &T {
&self. 0
}
}

fn main() {
let x
let vy

92;
MyBox: :new(x) ;




assert eq! (5, x);
assert_eq! (5, *y); // *y SEPrfiAT Ak (v. deref ()

DerefMut trait
Rust $&BtT DerefMut trait HITEFAIAGIHIH * BHEFF. UM T LI T DerefMut trait I, Z4xiRMemut T HIME v FEATxv BEITH:
VERF, 28230 F*v. deref mut ()

(ER

use std::ops::{Deref, DerefMut};

struct DerefMutExample<T> {
value: T

}

impl<T> Deref for DerefMutExample<T> {
type Target = T;

fn deref (&self) —> &Self::Target {
&self. value
}
}

impl<T> DerefMut for DerefMutExample<T> {
fn deref mut (&mut self) —> &mut Self::Target {
&mut self. value
}
}

let mut x = DerefMutExample { value: a’ };
*X:,b,;
assert eq! (b, *x);

Drop Trait

Drop Trait, JAVFIATHEEZEZ A AT — L8R5, AT UVERSERSEME Drop trait BYSEEL, [FIWS iR & MRS TR
T B 4 IE R B

Bl¥-:
struct CustomSmartPointer {
data: String,

}

impl Drop for CustomSmartPointer {
fn drop (&mut self) {
println! ("Dropping CustomSmartPointer with data {} !”7, self.data);
}
}

fn main() {
let ¢ = CustomSmartPointer { data: String::from(“my stuff”) };
let d = CustomSmartPointer { data: String::from(“other stuff”) };
println! (“CustomSmartPointers created.”);

A A EAEA T SRS PR T e s R A S AU, BRATIRLZ A 2 AR e R SR AR std: tmem: tdrop, TIASZESZIAM drop J7ik. Rust
ARVFBATREFM drop Y Rust HRSAE main MISSEXMEBESIRA drop, K& 3E—> double free ik, U Rust 2%ulis
B [F B P IK

std: :mem: :drop T prelude, [KIHFRATAT CAEH U 451

fn main() {
let ¢ = CustomSmartPointer { data: String::from(”some data”) };
println! (“CustomSmartPointer created.”);

drop (c) ;
println! (“CustomSmartPointer dropped before the end of main.”);




B

5 i 223

5| Rt 252 Rust fERRBE T EAES E—FER], HAGSZIL T Deref/DerefMut [HIZEAN 5| e NiE L Deref/DerefMut g%

AR 51 . X2 — R 5K deref JHEBTRML .

Rust FERIMSRMAN trait SCUH L =PI DU 2 2EAT I 51 F 9] 22 245

e 4 T: Deref<Target=U> HJM &T %] &U,
e 4 T: DerefMut<Target=U> K} M &mut T F| &mut U
e 4 T: Deref<Target=U> BfM &mut T 2| &U.

(ER

fn main() {
let m = MyBox: :new(String::from("Rust”)) ;
hello (&m) ;

}

For T

fn main() {
let m = MyBox: :new(String::from("Rust”)) ;
hello (&G¢m) [.. 1) ;

FHE

B

Rust H BB H{E A W F — 2.
BHFHE %7
Decimal (-133Hi) 98 222
Hex (7<) Oxff
Octal (/i) 0077
Binary (i) Ob1111 0000
Byte (FRFH7FFRF) (PR T u8) b A’

Rust FIERIANEER 7 if S AE 32 ARG 64 L 3258 EARZ 132 A, BRARANIN 7 RAEME, BCE SRR 4

ER: BT Byte AN BA A IHAE RV R MY 4, Biltn 57u8, RIS ACVFEM " "My BT LU 3%, 6ilin 1000

FRE

Rust MVF S ZHMEA T —%,: 3.5, 27, -113.75. 0.0078125. 0. —-1. le-8.

Rust HIERIAEE R T A 32 L RGN 64 AL R G0 LA £64 KA, BRARASIN 1R RNEME, BiE SRR 2.

WE A E R S 4, lhn 1. 0832 B 1.0 £32 8% 1e-8£32 Y 1e-8 32,

A /R1E
Rust HRAGA R (5 BAT AT REAOME: true A false.

TR

FrEfE AL A M U+0000 F| U+D7FF F1 U+E000 % U+10FFFF 7E W fRI1HE.

Rust P45 0 48 197 3

£ Rust W, $t & FHF (Accented letters), . HI. B EEFLR, emoji (2230 F) UAERKER T AFKEL A RN char {H. Unicode

let u = "\u{0065} ;
let ¢ =772 ;
let z =7 ;

let heart eyed cat = ’89’;




TR

fE Rust o, FAFHE str 8L, il Phestr B0 HL. Rust " EJFAT BB AR A B utf-8 F4F.

Rust 745 55 A3 U i e 17 3

let s = “Lowe ZJ% Léopard”;

let s = "Hello, world!”;

let s =7 Mary had\ta little \n\t lamb”;
let s: & static str= "Hello, world!”;

let s = r"\n”; // JRGETFFEH FHAE

ERE

7E Rust H, H—"MEEE TE —NEIERE (data type). WIRMELHATH T, Juitasi s o] CIHER H FATAEE 88, (2 2
FRAPE VT RERS, BERH U8 N A . .
‘1et guess: u32 = 742”.parse(). expect ("Not a number!”); ‘

ERA

i (scalar) REUCER —DEAME. Rust A VUMBEARK R ERD. M, 58, iR/ RAL.

22t

Rust rPff B4y 4 | — Lk,
KE RS ki
8-bit i8 u8
16-bit 116 ul6
32-bit 132 u32
64-bit 164 u64
128-bit 1128 ul28
arch (64 7 28#) 64-bit; 32 {7 2EK) 32-bit) isize usize

VER: BRI BR, WRAE debug BERSRIERS, Rust KRR H W BOFERET panic, 7E release MEEH, rust xdEfT—fh
PRy 3L MY wrapping, 5140 256 TA{E Y u8 I, 4224 0.

Rust HJUF S0 E £32 FI £64, 23580 32 A7F1 64 7. £32 ERARSERF S8, £64 200K BEVF S8,

AR, £32 A £64 7] LR/ BT JLANR R A :

e —0: BN FET 0, 0 ==0 N true.

e INFINITY(eo) 55 NEG INFINITY (-eo): A LAHIZEML 1. 0/0. 0 KIS E],

e NAN(Not a Number): MAETTELEIZEML(-1.0). sqrt ) 183, NAN S5V S HAZ, BEEC, HAENAKTBANTAEF S 5.

A /R B
Rust FHIA/RZEAE T bool Fono

N FOR AT IR R e O BEHR A, T true Y 1, false 0. filfn:

assert eq! (true as 132, 1);

assert _eq! (false as 132, 0);

FRERE
Rust F char RTEZrh AR TR, char HLS| SR, RRET5A AN,

Rust HJ char ZERIHIK/INANUUAZETT (four bytes), FHRFE T — Unicode #r&E H (Unicode Scalar Value), IXZEWEZEHT R LLEL ASCIT
RIRELZNAE. Unicode FrE{E 4 M U+0000 F| U+DTFF FI U+E000 %] U+10FFFF 1E P HAE

VER: A TR0 ud2 287, 3 BT R .
let ¢ = £2

let 1 c as u32;

assert eq! (128175, 1i);




AW AT S Z2ME, AT R o BB A . BRI T
| let a: [i32; 5] = [1, 2, 3, 4, 5]; |
Horp 132 REANITHRAIRM. Hy 5 RZAAHLE LA ITR.

Rust W H R E KR, — B A, CAIKEAGEE K45/ . R FE AR KGNS RS S 2KR, B4 L
5 FH AR ZEFR AL 1Y) vector 2RAY,

BH A WEA T3S W IR S ba i g, R SRAE MR DL RS . 61 a0:
fn main() {
let a=1[1, 2, 3, 4, 5]:

}

A] DA FH 2Rl 457 B i == ) O B A
let s = b"12347; // s KA H[u8;4]
let s = br”1234\n”; // JREETFFEH N AR u8 £, s KM ANu8;5]

MR BN oA O S FME 2, rTCAfe e WIEE, RERSS, ARETTE S el mKE. #lu:
let a = [3; 5];
// Y let a = [3, 3, 3, 3, 3]

A LS R 2% 5| R 05 i) B ek . Bl
fn main() {

let a = [1, 2, 3, 4, 5];

let first = al0];

let second = all];

}
AR ST, 27 AT I R R .

JUH KRR

TR ML N RN EAGE - ANEARMWEE TR od KR —HHE, LRSS N i — g
A NRM, XA FEE RSB AAR] . TR AT
| let tup: (i32, f64, u8) = (500, 6.4, 1); |

AL S AR A 355 TP I 5 0 BRI E A Rk B — oo, 75 B SRy n] DAE G . 4.
fn main() {
let tup = (500, 6.4, 1);

}

AR A S O EEMERZR I RERED R ell. cdlfE —ANxR51ME£ 0. Flin:
fn main() {

let x: (132, 64, u8) = (500, 6.4, 1);

let five hundred = x.0;

let six point four = x.1;

let one = x.2;

}

X —Juzoedl, Nz (expr, ) 157, RN (expr) Ko A —ARiER . #Hlu:
fn main() {

let x: (i32,) = (500,);

let five hundred = x.0;

i ¥ ATt
a PUFE A ULAC (pattern matching) SRf#fs (destructure) JoZH E. .

fn main() {
let tup = (500, 6.4, 1);
let (x, vy, z) = tup;




println! ("The value of y is: {}7, y);

R RAE
FEMER O, SBH R E € e HBCE A R A B AR A, (ER ) DUl . SRR, o R A OO B . B

fn main() {
let numbers = (2, 4, 8, 16, 32);

match numbers {
(first, .., last) = {
println! (“Some numbers: {}, {}”, first, last);

}’

TTHANS
R VAR R AP UL e, R AR 4 s B s YR e 9 fE . Biln:

fn print coordinates(&(x, v): &(i32, i32)) {
println! ("Current location: ({}, {})7, x, v);

}

fn main() {
let point = (3, 5);
print coordinates (&point) ;

TCAIR Bl {E
TR AT DAE e BOR [BME, AR B2 ME . Bilin:

fn area(a: u32) —> (u32, u32) f{

(a, a)

}

ZHRRE
LERAANCH R SRR IR — B0 T LR AR AL (BRI T oud, S H AR 5 2w 44 257 0 Kdls LA eV 22 IR B B R e

i/ struct JCHETE LETE. FERFEGH, & XA En B4 v MR, FoOvTE (field). #li:

struct User {
username: String,
email: String,
sign in count: ub4,
active: bool,

kit

T RS B R 8 BB RO XA SRR I S0 o Bl — AN S 7R E LGSR 2 2 Sk, BEEERFE S I key: value FE—{EXTH)
W7 B .
let userl = User {
email: String::from(”someone@example. com”),

username: String::from(”someusernamel23”),
active: true,
sign in count: 1,

I
EE: BN FBAER R EARME, rust WABIME.

TFBAELE S
£ R B SEBIL AR, LR e BN S 80 5 7 BUAA e A A, 34Tl U 7 Bl dn el 5 48k . B4

fn build user(email: String, username: String) —> User {
User {
email,

username,
active: true,

sign in count: 1,




BRI ERTIE L

A5 P T S48 10 K798 LA 5 3 SEL A8 3 ELOR B 3 — A3 ) 8 g R S 91 3 2 AR AT 3 ) o X m) Dl S5 F PR SE WA (struct update syntax)
K. .. AR E TR AR B EE K T BN A 5 45 € L B BOH R e 140

let user2 = User {
email: String::from(”“another@example. com”),
username: String::from(”anotherusername567”),
..userl

FB i IFl
A BV A5 WA AR SR BCE AR E A . QRS R A SEBI fE mut (1, FRATTRT DU A5 0 B 7 BB . it

let mut userl = User {
email: String::from(”someone@example. com”),
username: String::from(”someusernamel23”),
active: true,
sign in count: 1,

b

userl.email = String::from(“anotheremail@example. com”) ;

R BB TR, Rust JEAS RV FOBSEAS7 Bobrid M nl 42,

ALY (A
A LLEE AR et TR ARG HIATEIT 0. Bt

struct Point {
x: 132,
y: 132,

}

fn main() {
let p = Point { x: 0, y: 7 };

let Point { x: a, y: b} = p;
assert eq! (0, a);
assert eq! (7, b);

}

U R AR A B A4 5 A T P BOAa iR, B AT S SRR 5 BUX A2 8K, IR A B A M R A2 AR . B

struct Point {
x: 132,
y: 132,

}

fn main() {
let p = Point { x: 0, y: 7 };

let Point { x, v } = p;
assert eq! (0, x);
assert eq! (7, y):

}

FENA] CAERE S5 R TC I A 2R . il

‘1et ((feet, inches), Point {x, y}) = ((3, 10), Point { x: 3, y: -10 });

BEERIRE
FEMRRA SR ARRT, 8 5 246 € 2R A7 BUE, (ER M e DU, . ZIEA RO 7Bl $14-

struct Point {
x: 132,
y: 132,
z: 132,




let origin = Point { x: 0, y: 0, z: 0 };

match origin f{
Point { x, .. } => println! ("x is {}7, x),

}

JudH 5tk

] PLE 5 e AR S50, FRONTCH SRR (tuple structs). JCZHEEMIMAA & SR AFRIRAL & X, H%G BRI 7B, REF
B, filn:

struct Color(i32, i32, i32);

struct Point(i32, 132, i32);

let black = Color(0, 0, 0):
let origin = Point (0, 0, 0);

TCH AR R T TeH 7T DL AR A g S i 7y, n] DU, Ja BR R 51 R ] SR ME, 5555

KE UL M
A DE AT B a5 i L BTN R o4 (unit-like structs) BUNEAIRBIT O, BI unit KA. .

‘struct Color;

F UM HEVRAR AR AN KA LB trait (BT ELE 2R A AP B (R A R I AR A

MasR A
M2 RRVFRIBIL AN 25 Al BE R R (variants)  SRE — MR,

ST enum OB TOE XM ERFE S, @ X MHEME. Hiln:
enum IpAddrKind {

V4,

V6,

}

let four = IpAddrKind::V4;
let six = IpAddrKind::V6;
€ X5, IpAddrKind w2 — Aol RIS A 00 B @ CEE R 1o Mas 0 s m A7 T Hobn iR FF I i 44 22 Rl b, FREH AN E 520 T .

TR MRS T LUE Uk, By SR i

RERHHE

A] DR e B O RS p ot AR AN AR AR DGR . B
enum IpAddr {

V4 (u8, u8, u8, ul),

V6 (String),

}

let home = IpAddr::V4(127, 0, 0, 1);
let loopback = IpAddr::V6(String::from(”::17));
BRI 2R B R R b

FZE R N iR T 2 M2 FER2E8, #ilhn.
enum Message {
Quit,
Move { x: i32, y: i32 },
Write(String),
ChangeColor (132, 132, i32),

}
EA KA DU A AN RIS AL R 51 -
o Quit WA RBALTEIE
o Move BE—AERLEMIE.

o Write & HM—A String.
e ChangeColor L& =/ i32,

RREIE FME SR I A e



Option<T>

Rust WA ZE, ANIHA A0 DG A4 E sAFAERE S R 2 . XA 282 Option<T>, Option<T> MZEHEAEAE T prelude . H

& XUNTE

enum Option<T> {
Some (T),
None,

Some (5) ;
let some string = Some(“a string”);
let absent number: Option<i32> = None;

let some number

Option<T>A7 Z AT AFRICL R TH, BAEFEXE,

Slice K%Y
slice R RUFRGIHEES P —BOESFI TR FY], MAHIIHBENES. WEN slice BIH 7R slice (str) FIEAL slice ([T])

A LAEH— AP RS9 [starting index..ending index] f8EM range B —14 slice, HH starting index & slice HIFE—1I
fiHE, ending index NIE slice &g —MIEK G—MHE.

WRAET N — 5] 0 4G, ATPAAE starting index, #Wl[..ending index].
MRS G 12 G{H, A PL4 % ending index, #l[starting index.. ],
WAL G| ENME S, AIPL4 3 starting index fll ending index, #Wil.. .

R slice WAL SN HEARTE S H) slice A
(ER

let s: String = String::from(“hello world”);
let world: &str = &s[6..11];

let a: [i32; 51 = [1, 2, 3, 4, 5];
let slice: &[i32] = &all..3];

FRFE slice
T slice s& String H—&BMERIGIH, HAHEIA N str, Pléstr & B 7 0 00 (BN E R s RN

slice WIEHEEMIGFNE T slice WJFGEAI B A E . 0.
let s = String::from(“hello world”);
let world = &s[6..11];

AR AR AT FroR
s

name |value index [value
ptr —T—» 0 h
len 11 1 e
capacity| 11 2 1
3 1
world & 4 °

name|value S

ptr —4—» 6 w
len | 5 7 °
8 r
9 1
10 d

TR slice I T REFXE ., AAMFRFH slice ARSIV A, KN unsize BB LI std: :slice::Slicelndex <str>.

HRE: T slice range IR GIAANL AR UTF-8 FAFILAN, WRZEN D2 T AR AL B TAF R slice, MR
B2 A IR TR HY



A slice
B slice B —H A ERIGIH, HEWEEAONIT], 8% LA&LTIE ) 7 20 B (RO ) 8 KRR .

B slice BFFTHR slice WITAR A —FF, BIEAAMEE —NMESG TR M —MESEKE.

i slice WA T AEBRXH . B slice STFRIIAIW T, Hilan.

let a: [i32; 5] = [1, 2, 3, 4, 5];
let slice: &[i32] = &all..3];
let i: i32 = slice[l]

EapEizpa it
S R R R VERA T BB E 9 53— AR AN S . B ALR fn, RS HON R BRI ER M T I, T

fn add one(x: i32) —> i32 {
x +1

}
fn do_twice(f: fn(i32) —> 132, arg: i132) —> 132 {

f(arg) + f(arg)
}

fn main() {
let answer = do twice(add one, 5);

println! ("The answer is: {}”, answer);

}

PRERETSEIL 1T =ML trait (Fno FnMut AT FnOnce), JIT LA W] BAFE T 3 82 PR A0 0 o 0 A% 34 e AR B HVE N S 4.

FRFER str

Rust AIRZOES P RAA P s R str, FRFH slice, BRI LB (BOVHR DS RANER) , &stro PEWTFATH slice.

String KAR MArHEESRALR), TRAEEROIET Y, BRI KK . WK A AR, UTF-8 i 7474 287,

TATER SRR String BT B R HE.,

B TR
A LU new sRELAIEE AN PR, -

‘1et mut s = String::new();

Al LHAEATSEI0 1 Display trait [ZRAY) to_string ik, FRBFHEMSEN T E. Hl:

‘1et s = “initial contents”. to string();

A LA String::from PRECRMNFFFE FIHIEAIE String. Fl40:

‘1et s = String::from(“initial contents”);

BT s

B LR JUM 51 0] DU 7 R
e ffF push str J7vEM String MEINFESTE slice:

let mut s = String::from(”foo”);
s.push_str(“bar”) ;

o i push HVEKFEEIN String:

let mut s = String::from("10”);
s.push(C' 1) ;

o M+ IBHEGHER T

let sl = String::from(“tic”);
let s2 = String::from(“tac”);
let s3 = String::from(“toe”);
let s = sl + 7" + &s2 + "-" + &s3; // VR sl #iRa) T, AREUEALIH

+ BEAEH T add ¥ XA RBEERFEKGIXRE, LA BUEAT T 7%

‘fn add (self, s: &str) —> String {




o HLUEHM format! ZFEHHETFH:
let sl = String::from(“tic”);
let s2 = String::from(“tac”);
let s3 = String::from(“toe”);

let s = format! ("{}-{}-{}7, sl, s2, s3);
format 7 NS FRBUTAT S E R BT A B

E GRS

TE Rust W, ARG FZHRFE, B String RMEER str B, KOATFRFE R G NIZIR BIFRTEANHFR: ZHE. 5. FIREKEIR
HFFFE slice.

Vec

vector A LAY W AR K FE AL, SCVFBRATE — A S g Bs S i h A7 22— AOME, EAE A P AR B RS B IE . vector
e il A7 AH [ 2R R 4E

Vector IR 7 NEIXHE.

P& vector

YA Vec: :new pRZEA] PLBIZEE—/ M) vector. #1l40:
| let v: Vec<i32> = Vec::new();
FE: XA — AN A i

FANET VAT vec! 2261 —/N 8711 vector. fiU0:
‘1et v = vec!ll, 2, 3];
VER: (U vec! EASTEEZEANTEME, KN Rust A LURYEWIAGE 28 AU . v 028 AL,

EH vector
A LMEEH push J5¥kF] vector Hri¥ocs . #lan:

let mut v = Vec::new();

.push(5) ;
.push(6) ;
.push(7) ;
.push(8) ;

< < < <

BLEX vector TG &

HWFITEGIH vector W fF A

o MR ZELNEEVIN . 1% AR E A5 . Bl

let v = vec![1, 2, 3, 4, 5];:

let third: &i32 = &v[2];

o [ get JiEVIIA. %7 Ak [E A~ Option<&T>. 4.

let v = vec![1, 2, 3, 4, 5];:

match v.get(2) {
Some (third) => println! (“The third element is {}”, third),
None => println! ("There is no third element.”),

}

PR 1) 75 IR XA AMYAE TR BMESR AR, R SRR G ) — DAMFAERTCERRT Rust &M panic, 1 get J5i%AW 2R [H] None.

¥ vector TR

vector S | Intolterator trait, Kr]PLEEFR, KiHATHE] vector JLER . BT
let v = vec![100, 32, 57];:
for i in &v {
println! ("{}”, 1i);

}

XTSRS R, WA AN mut. B3
| let mut v = vec![100, 32, 571;




for i in &mut v {
*i += 50;

}

HashMap

HashMap<K, V> ZRAUGELE T —MEEEAL K PR —AMEZRAL V [RBL.

HashMap ERINER —Fp B 005222 41107 ey kAL, Enl IHKBTIE A RS B di o AR HEA v s i 8k, Ao T s 2 e E
AT — S P BRI ARA o A SRR RE IR B R LS A PR AR S, BT IRTCIEESZ, IRATBASR 2 — DANFAIR hasher SRUI#RNIHE R, X
A — 2252 hashers

Map fRI1E F 5 B X B

FE map
A LAMEH new €% —A2) HashMap. ¥ :

use std::collections: :HashMap;

let mut scores = HashMap::new();;

A DM — el vector M) collect J7iEBIEE— A B WIMGE ) HashMap, HAFEANTHE S —MEEXT. #]1:

use std::collections: :HashMap;

let teams = vec![String::from("Blue”), String::from("Yellow”)];
let initial scores = vec![10, 50];

let scores: HashMap< , > = teams.iter().zip(initial scores.iter()).collect();

EH map
"I PMER] insert MhnocE. #l+:

use std::collections: :HashMap;

let mut scores = HashMap::new() ;

scores. insert (String::from("Blue”), 10);
scores. insert (String: :from("Yellow”), 50);

R G insert J7ERS, MR CEAAAE, W iR HIME.

WA BT entry SRECEERY 2% ARG, SRJE R or insert JPVEREFEIERI N, JFIR[BIHAE. Fl4n0.

use std::collections: :HashMap;

let mut scores = HashMap: :new() ;
scores. insert (String::from(“Blue”), 10);

scores. entry (String: :from("Yellow”)). or insert (50) ;
scores. entry (String: : from("Blue”)). or insert (50) ;

println! (" {:?}”, scores);
VER: or_insert JVEREIFINfE € #AMER AT AR5 H, n DLEZBSOZ#AE. #a0.

use std::collections: :HashMap;

let text = “hello world wonderful world”;
let mut map = HashMap::new() ;

for word in text.split whitespace() {
let count = map. entry (word).or insert(0);
*kcount += 1;

}

”

println! ("{:?}”, map);

BEE map JCER
A PLEIT get J7VEFFERALXT N EER MG A map HIREUE. #10:



use std::collections: :HashMap;
let mut scores = HashMap: :new() ;

scores. insert (String::from("Blue”), 10);
scores. insert (String: :from(“"Yellow”), 50);

let team name = String::from(“Blue”);
let score = scores. get (&team name) ;
HE: get JVERBEIFZE OptiondV>,

B map JTLHR
HashMap SZHL T Intolterator trait, Rt rIPAERAFEH, RiFEiTEWGHA TR, BT

use std::collections: :HashMap;

let mut scores = HashMap::new() ;

scores. insert (String::from("Blue”), 10);
scores. insert (String: :from("Yellow”), 50);

for (key, value) in &scores {

”

println! ("{}: {}7, key, value);

}

Xt EA hash FISEAIAE, AT BAAS I mut. 15

use std::collections: :HashMap;

let mut scores = HashMap: :new() ;

scores. insert (String::from("Blue”), 10);
scores. insert (String: :from(“Yellow”), 50);

for (key, value) in &mut scores {
*value = valuekvalue;

”

println! ("{}: {}7, key, value);

Box

Box s A HE IR BEFREr, RAYE Box<T>, &RV —AMEIAEHE i A 24 o Box ¥ 4 8 FH7E LA N5t
o YH—NMEY RN ARE/NSEA, T AR B T BT OGRS A X AN SR BAE A i

o U REHIEIA B IREE A YL S VLI DL T A2 Fra AU i

o MHEMA—MEFAROLERRAE S TRE trait A B AR 185

ER: Box A BN R, TRBHdREHa M iE8HaE, Tk TItsit.

812 Box
i Box: :new IR A AT LLGIZEE —A> box. I40:

fn main() {
let b = Box::new(H);
println! ("b = {}”, b);

i IHRA

Rust 75 EEAESw P RIERA 5 2006, Pt dn Roh S RS T, B2 IS B e &AL B T /5 10 Ko A PR R B
FIBOX A : 1. AR box MR REFRET: 2. (EFHII

T T S box FTAESEALIE VB~ -
enum List {

Cons (132, Box<List>),

Nil,




use crate::List:: {Cons, Nil};

fn main() {
let list = Cons(l,
Box: :new(Cons (2,
Box: :new(Cons (3,
Box::new(Nil))))));

Rc

i box BRI R RETRE, R AAVFHE LB DA, 1E box BIFAE I, P HHR A ) L 0 A0 B ORE

N T SCVEHE B RGBSR VP DI, rust $20E 1 re AL, A re BIPAERIEI, AU T, AR E Y 0 I, REREUE B

MR . BRI, R re LE NI EEE .

EE: Re AR THRARS S, Re RARZERNSF A, ERICIHESIREHE M EIEE.

8% Rc
B Re: inew JCECRREL, B LLANEE re B REFREr. HIU0:

enum List {
Cons (132, Re<List>),
Nil,

}

use crate::List::{Cons, Nil};
use std::rc::Rc;

let a = Re::new(Cons (5, Rc::new(Cons (10, Rc::new(Nil))))):
let b = Cons(3, Rc::clone(&a));
let ¢ = Cons(4, Rc::clone(&a));

fn main() {

FEE Re

i8I Re::clone RIEEpAL, PIRLEIE ML ERIRE AL ERIA . LOR I INFaE A AR 51T 2. filtn:

enum List {
Cons (132, Re<List>),
Nil,

}

use crate::List::{Cons, Nil};
use std::rc::Rc;

let a = Re::new(Cons (5, Rc::new(Cons (10, Rc::new(Nil)))));
let b = Cons(3, Rc::clone(&a));
let ¢ = Cons(4, Rc::clone(&a));

fn main() {

RefCell

RefCell FoVFAEAT Al A2 5| HII ) DACAR A Rt , I HLHAT Box —#, B Hs (e — A i L

RefCell. 5. Box B LLFAIA:

o XFFSIHAT Box, RN AT AZMEAE -] T4 Y o X T RefCell, i FHRRMIAG AR AR EAEH] T

BATH .
o XTEHIA, WERERXLEHN, 2B —ANgwIEER. KT RefCell<T>, W X EEHNFLEFF2 panic FHiR .

EE: RefCell HAEM T HLAE 5. RefCell AT B —ENHF A, RVFEEERIHEANE, (H2TEILE

N He

KCFFHE L, BTG

L. {H21 PL4E A Re Fll RefCell



£ RefCell

It RefCell: inew KIKKEL, W LAGIH RefCell, #i#n:
#t[derive (Debug) ]
enum List {

Cons (Rc<RefCel1<i32>>, Rc<List>),

Nil,

}

use crate::List::{Cons, Nil};
use std::rc::Rc;
use std::cell::RefCell;

fn main() {
let value = Rc::new(RefCell::new(5)):

let a = Re::new(Cons (Re: :clone (&value), Rc::new(Nil))):

let b = Cons(Rc: :new(RefCell::new(6)), Rc::clone(&a)):
let ¢ = Cons(Rc::new(RefCell::new(10)), Rc::clone(&a));

eRfE A
XY EAN R, A @A AR E A A T, aBE R & Fl &mut &R XFF RefCel 1<T> ki, N2 borrow Al borrow mut J7 ikl
ANE]ARE AR AR AE

borrow J7VEiR[A] Ref<T> RAIKIEIBEFRET, borrow mut J7VEiR[E] RefMut<T> RAEIHIE REFaEr, XPANHBIESLIL T Deref, B PAAIEHE
5| X o

RefCell<T> i XMATAH 2 /D MEBNHT Ref<T> Fl RefMut<T> F{getg%Et. BRI borrow, RefCell<T> ¥iGaiIA I ARG HTHEN—. 24
Ref<T> {H B FF/EFIIRES, Auj28fE i 80k —. RefCell<T> TEATAR MR N L UE A 2 AN AN ay A8 £ F ml— AN m] A5 £ F

#l¥:
pub trait Messenger {
fn send(&self, msg: &str);

}

struct MockMessenger {
sent messages: RefCell<Vec<String>>,
}

impl MockMessenger {
fn new() —> MockMessenger {
MockMessenger { sent messages: RefCell::new(vec![]) }

}
}

impl Messenger for MockMessenger {
fn send(&self, message: &str) {
let mut borrow = self.sent messages. borrow mut () ;
borrow. push (String: : from(message)) ;

Rc<RefCell>
BT Re<RefCel IKT>>HI T, A PAS B —AN o A2 B Fe £ 98 17 IR JF Ho nT DL e i B BEFR £ o

L E R B R Ta e, TERFANER, £ L RefMut BIFEHIAET, ASREFEET borrow mut, B borrow,

B 1

#t[derive (Debug) ]

enum List {
Cons (Rc<RefCel1<i32>>, Rc<List>),
Nil,




}

use crate::List::{Cons, Nil};
use std::rc::Rc;
use std::cell::RefCell;

fn main() {
let value = Rc::new(RefCell::new(5)):

let a = Re::new(Cons (Rc: :clone (&value), Rc::new(Nil))):

let b = Cons(Rc::new(RefCell::new(6)), Rc::clone(&a)):
let ¢ = Cons(Rc::new(RefCell::new(10)), Rc::clone(&a));

*value. borrow mut () += 10;

println! ("a after
println! (b after =
println! (“c after = {:?}”, ¢);

{:?2}”, a);

|
—
~0
—
N

-
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~

Weak
EAY A Ge3BETIT, B S HIEIRSIFH, T rust ge e NIEIR 5| FH S 80U N A7 M 72 2 N AE 52211

{5 FH Weak A AFTHEEIAS] . 248 Re::clone <=34Mll Re<T> SEMff] strong count, fE strong count A 0 K, Re<T> HIsZhl<whis
P, M Re::downgrade A% Re<T> SLBffI51 FH, FILLGIZEE Re<T> SEBIRSS 51 Weak<T>. NE-FMH Rc::clone K Re<T> S
#] strong count i1, Y Rc::downgrade <% weak count Ml 1. Bff weak count A~ A0, strong count A 0, Re<T> HJsLf<=Hl
TEH,

W & —MEAR G| BT

#t[derive (Debug) ]

enum List {
Cons (132, RefCell<Rc<List>>),
Nil,

}

impl List {
fn tail (&self) —> Option<&RefCell<Rc<List>>> {
match self {
Cons( , item) => Some (item),
Nil => None,

}

fn main() {
let a = Rc::new(Cons (5, RefCell::new(Rc::new(Nil)))):

println! ("a initial rc count = {}”, Rc::strong count (&a))
println! ("a next item = {:?}”, a.tail());

let b = Re::new(Cons (10, RefCell::new(Rc::clone(&a)))): // b1gEInl a

println! ("a rc count after b creation = {}”, Rc::strong count(&a));
println! (b initial rc count = {}”, Rc::strong count (&b))
println! (b next item = {:?}”, b.tail());

if let Some(link) = a.tail() {
*]ink. borrow mut() = Rc::clone(&b); // ¥ afgm b, &WMIEH 5 H
}

{}”7, Rc::strong count (&b)) ;
{}”7, Rc::strong count (&a)) ;

println! (b rc count after changing a

println! ("a rc count after changing a

// Uncomment the next line to see that we have a cycle;




// it will overflow the stack
// println! ("a next item = {:?}”, a.tail());

SIE Weak
B Weak: :new JCHCRREL, A ABIE—AN ARG A Weak 51, R iIHH upgrade Jv%, ¥21%[B] None. ¥

use std::rc::Weak;

let empty: Weak<i64> = Weak: :new() ;
assert! (empty. upgrade (). is none()) ;

A Re::downgrade JCHERREL, FEALIH Re<T> SEBI 5| H AT LA — /15951 H . 6T
#t[derive (Debug) ]
struct Node {

value: 132,

parent: RefCell<Weak<Node>>,

children: RefCell<Vec<Rc<Node>>>,

}

fn main() {
let leaf = Rc::new(Node {
value: 3,
parent: RefCell::new(Weak::new()),
children: RefCell::new(vec![]),
DR

println! ("leaf parent = {:?}”, leaf.parent.borrow().upgrade());

let branch = Rc::new(Node {

value: b,

parent: RefCell::new(Weak::new()),

children: RefCell::new(vec![Rc::clone(&leaf)]),
DR

*]eaf. parent. borrow mut () = Rc::downgrade (&branch) ;

println! (“leaf parent = {:?}”, leaf.parent.borrow().upgrade());

£ F Weak

i T BIf# weak count AN 0, strong count N 0 B, Re<T> HISEHIBSHIER, KRk Weak<T>H 5| HEHEA —EAF1E. Aubal BL H
Weak<T> SEflff] upgrade J7¥%, iX4xik[d Option<Rc<T>>. HIH Re<T> HIERWEER, MR RZ Some; UIHE Re<T> O EFE, NIgFEZ
Noneo

B 1

#t[derive (Debug) ]

struct Node {
value: 132,
parent: RefCell<Weak<Node>>,
children: RefCell<Vec<Rc<Node>>>,

}

fn main() {
let leaf = Rc::new(Node {
value: 3,
parent: RefCell::new(Weak::new()),
children: RefCell::new(vec![]),
DR

println! ("leaf parent = {:?}”, leaf.parent.borrow().upgrade());

let branch = Rc::new(Node {
value: 5,
parent: RefCell::new(Weak::new()),




children: RefCell::new(vec![Rc::clone(&leaf)]),
)

*]eaf. parent. borrow mut () = Rc::downgrade (&ranch) ;

println! ("leaf parent = {:?}”, leaf.parent.borrow().upgrade()):

KA 4

] type KRBT RS TIMAR Y A4 5. Fln:

type Kilometers = 132;

let x: 132 = b;
let y: Kilometers = 5;

”

println! "x +y = {}”, x + y);

KA 44 0 Z @ T TR At — AN TSR A2 RK, PARRARIR Z R iz TR T . il

type Thunk = Box<dyn Fn() + Send + ’static>;
let f: Thunk = Box::new(|| println! ("hi”));
fn takes long type(f: Thunk) {

// ——ship—
}

fn returns long type() —> Thunk {
// ——ship—

}

SR KRR B
S (] as KBTI DAAT SR KA. it

assert eq! (true as 132, 1);

assert _eq! (false as 132, 0);

A RNRE

Rust £E44 Y, 8% 75 ZRTE SRR DN, a8 RN REE RAEIBATI A4 FTE KNSR str 2 sl RN XETT & —Mlfs
T FRER WAL E R BAME, Mestr WZMWAME: str FHEEAAKRE . &str 4R 1R/ 2 usize KEEHIPIfE.

Rust H1H) Sized trait RE—NIRBERNZE B FER AR XA trait 3% R as 7 B HURE /NIRRT S B

Rust BEUHI N — PN RIREIEIN T Sized bound. XF-Fun Rz B ek %E -

fn generic<T>(t: T) {

// ——ship—
}

KPR

fn generic<T: Sized>(t: T) {

// ——ship—
}

12 B R AR A BEJT TR G PRI L RK/NI SR A o SR AT DA T 40 A5 R 1 V25 SR8 5 XA PR 1)

fn generic<T: ?Sized>(t: &T) {
// ——ship—

}

?Sized trait bound A LLIEAE “T WREEWATREAE Sized B , XAMEEHGEH T Sized traite
FE: XA RNER, R gIH, ROV KANERIER R FT

P2t
V2R PR SR R B R TTDMEFRIZ AN IR RS, SRk, MO FIOT A U0 i 3L



g erabit

2z R e R, TR R ELES AL TR R E S EURTR [BUE 2R 1 iy e vz ROk R s . il
fn largest<T>(list: &[T]) —> T {
let mut largest = list[0];

for &item in list.iter() {
if item > largest {
largest = item;

}

largest

}

Rz B fn:<typel, ... >H07 AT PLE I8 e 2878,
‘1et max = largest::<u8>(list)

2 (A SR

ATUH O iEsRE LR, BEAE—ANBEZ N ESHRA TR, UWATESMRAHRGE HNRE SRR HZ RS AR, BE R4
PR S a] DR e BARE R SR B4 B AT R AR, Bl
struct Point<T, U> {

x: T,

y: G,

}

fn main() {
let both integer = Point { x: 5, y: 10 };
let both float = Point { x: 1.0, y: 4.0 };
let integer and float = Point { x: 5, y: 4.0 };

}

ZERIARIE TS struct name<typel, ... >H /7 2UA] PLE s A8 @ 28 .
‘1et both integer = Point<u8,u8> { x: 5, y: 10 };

3P|
Fezé ] DLFE RS 03 AP A7 iz BB s 2, B R SR L gsE M Ak . 5
enum Result<T, E> {

0k (T),
Err(E),

}

Mez&iE s enum name<typel, . .. >H 7 20n] LR )48 @ 2R Y.
‘1et result: Result<u8, String> = 0k(0)

uprSricl

WZRITIERT LUy R LR =i

o« RIZRGHR MRS i

o ONEmA N MR I R
o ORIZ RGN R MR ST R

T B SGE A R 2 SEBR R 5 4%

iz B E R R Bl WS SE B T VRS, A AAE impl JS AW T, IXAE Rust s 2008 45 MR T (AR 4E 5 TR I SR B 2 BT AN 2 HARSS T . it
struct Point<T> {

x: T,

y: T,

}

impl<T> Point<T> {
fn x (&self) —> &T {
&self. x

}




B

NEBE /A EIRZ BT
08 5 P B 2 SN Ry T R B . i

struct Point {
x: £32,
y: £32,

}

impl Point {
fn add<T> (&self, add: T) f{
self. x+=add
self. yt=add

}

2 L5 S8 2 O 2RI 2 e O —FE

T BUSE A R SERL I B 1%
Zir iR e SO 2 B RS HOFA B S SR iR A A Iz B2 RS8R . it

struct Point<T, U> {
x: T,
y: G,

}

impl<T, U> Point<T, U> {
fn mixup<V, W>(self, other: Point<V, W>) —> Point<T, W> {

Point {
x: self. x,
y: other.y,
}

}

2 B 52 S 2 O 2RI 2 e O —FE

NI B G /M LTI
ST LI s S 2 R A P el M ST . 1

struct Point<T> {
x: T,
y: T,

}

impl Point<f32> {
fn distance from origin(&self) —> £32 {
(self.x.powi(2) + self.y.powi(2)).sqrt()
}

}

TR RAE Point<f32>KAI A distance from origin Jik.

Fo& trait bound, TVINSEHL FRFE trait [YFRASEH k. Bilan:

use std::fmt::Display;

struct Pair<T> {
x: T,
y: T,

}

impl<T> Pair<T> {
fn new(x: T, y: T) —> Self {
Self {
X,
Y,




}

impl<T: Display + PartialOrd> Pair<T> {
fn cmp display (&self) {
if self.x >= self.y {
println! ("The largest member is x
} else {
println! (“"The largest member is y = {}”, self.y);

{17, self.x);

}

trait
i trait PA—Frdm g ) e IEZERAT . RN trait bounds 485872 BYPHA WRLEHs 21T N

E X trait

— NSRBI AT e AR 7 iR e R AT DA AS RIS AL R AR R K A i, ISR A nT DI AR AT N 1o trait € 302
PR AR 2 AR %, R E AN SEIUREEE H T 5 AT AR . REBLT HARIE T T E YRR DRI ZhEE

M trait SCEETSRAH— trait, FHZ trait WAT, REERFESH ARSI trait PSRMTHRERAT AN TTERE 4,
TET RS A G Ry 5, A EAE RG-S R AL H S . -
pub trait Summary {

fn summarize (&self) —> String;

}
trait AT LB B AT T ALY B

SEBE trait
T impl REEF )5, REFELI trait FILIR, #E5L for MFEESLI trait BISEBRILFR. o] DU EE RS trait, 1AV R
T EE IR ST,

5 G A 45 K48 NewsArticle SEHL Summary trait:
pub trait Summary {
fn summarize (&self) —> String;

}

pub struct NewsArticle {
pub headline: String,
pub location: String,
pub author: String,
pub content: String,

}

impl Summary for NewsArticle {
fn summarize (&self) —> String {
format! (“{}, by {} ({})”, self.headline, self.author, self.location)
}

}

ER: LI trait B, HANY trait BEEESLHL trait FISERALT crate AOAHUAEIIRNS, A B9 IZRRSEI trait. WARXFAE
i, WA crate ATELp AR RIS SEIUAH I trait, 10 Rust RFJCMASRIBZAE MR — A SEBL. XA OR 1 HAl A 5 HACRS A 2=
IR ARARHS

2 BIRRI S, trait

Nz BRI SEEY trait A ) SEE trait 28400, 1 0:
pub trait Summary {
fn summarize (&self) —> String;

}

pub struct NewsArticle<T> {
pub headline: T,




pub location: T,
pub author: T,
pub content: T,

}

impl<T> Summary for NewsArticle<T> {
fn summarize (&self) —> String {
format! ("{}, by {} ({})”, self.headline, self.author, self.location)

}

i ez BURRISEI trait

i trait bound FJLNSEIL [ RE trait B2 BLRMSEH trait K%,

BN NsEEL T Display trait FVZ RIRAY T, SZ¥f ToString trait Wi vk

impl<T: Display> ToString for T {
// ——snip—

}

BN trait fREEE A MO AR REA T, SRR N S A S A S ST

pub trait Summary {
fn summarize (&self) —> String {
String::from(” (Read more...)”)

}
}

pub struct NewsArticle {
pub headline: String,
pub location: String,
pub author: String,
pub content: String,

}

impl Summary for NewsArticle {

}

BOASEHL VR AR trait TP 5, WRIHIX S5 iR A BROASEIL. .

pub trait Summary {
fn summarize author (&self) —> String;

fn summarize (&self) —> String {
format! (” (Read more from {}...)”, self.summarize author())

}
}

pub struct Tweet {
pub username: String,
pub content: String,
pub reply: bool,
pub retweet: bool,

}

impl Summary for Tweet {
fn summarize author (&self) —-> String f{
format! ("@{}”, self.username)

}

trait 2%
FIPAEA impl Trait iEVERAGES R Z Z A ERTI 280, Hln.

pub trait Summary {
fn summarize (&self) —> String;




pub fn notify(item: impl Summary) {
println! ("Breaking news! {}”, item. summarize());

}

R FH AR SN AER) trait, A LUGE 7+ IEESL . a0,
pub fn notify(item: impl Summary + Display) {

?”

R impl Trait AR S ERIAR TR F AR R EN SR A RS S M trait MRNVIEITH A RRHESH,

trait & [BI{E

ATUAT A impl Trait 1535, SRIRESZEL 7 HEAS trait BIZRAL, Hil0:
fn returns summarizable() —> impl Summary f{
Tweet {
username: String::from(“horse ebooks”),
content: String::from(“of course, as you probably already know, people”),

reply: false,
retweet: false,

M trait ZE— PR T E RN SEIP AR trait, A7 DGED"+"EESE I

EARIR 2 SE T A trait AL, (HR N REIR ISR —RA, impl Trait WA S B0 A R % B 45 70 9w BRI SCRE AN [ 27 280 il

fn returns summarizable(switch: bool) —> impl Summary {

IR EIRFIAFE AR, W RMEA trait MR I5.

trait bound

impl Trait WVEGEHTEWMEF, eAEE—MRKERPEERE, XN trait bound. impl Trait {RJ7E, & TR/,
trait bound NI&EMH THE M5 . trait bound f5F:
pub fn notify<T: Summary> (item: T) f{

println! ("Breaking news! {}”, item. summarize());

}

[, mILLl 7+ 5E £ A trait bound. #UI:
pub fn notify<T: Summary + Display>(item: T) {
}

YA Z K trait bound B, MZHAEHECHK trait bound, FFLAHEZNZHSEHIWRBELHAMSEINR L MSHRKN trait
bound 155, X3 REEE L XELLGEE . R n] DUEH where MAJH 4R trait bound 1G5, #l:

fn some function<T: Display + Clone, U: Clone + Debug>(t: T, u: U) —> i32 {

}




fn some function<T, U>(t: T, u: U) —> i32
where T: Display + Clone,
U: Clone + Debug {

T BEEZ MBI trait T2 S bound B, FTEIRY] trait Mz WA
trait Shape<T> {

fn draw(&self, T):

fn name() —> & static str;

}

fn draw_twice<T: Shape<Surface>>(surface: Surface, sh: T) {
sh. draw (surface) ;
sh. draw (surface) ;

ST B BRI trait HHTZ AYZ %0 bound I, T AL 1 T 5 03B SIS AL,
pub trait FnOnce<Args> {

type Output;

extern “rust—call” fn call once(self, args: Args) —> Self::Output;

fn f<F : FnOnce() —> String> (g: F) {
println! ("{}”, g0);

}
”FnOnce ) —> String” 2RI, NS NZHSH, REMEN trait BT,

trait &R

ZRRMBH IR AREAR D RESER, T trait MR RVFEZAT EAAZ M AAIEA . trait WRIGAE—ADLI 7 HANFEE trait 1
FKERSG], PAR— DN TAEBATIN EHRIZEAN trait J7iERIR . ATLUER R E SOMIREREIE trait X5, H1an&5] B Box<T>H GEfR
o

EE: HANGELZEN trait AU trait MR R trait HAWHEEU R EER, WHZ trait £ FRE4LM:
o RMEMERMAN Self,

o INEEAAEFNZ RS,

o dyn trait X ZREsNEAR/NER, AT 51 F&dyn trait 80& & fefa 4t Box{dyn trait>H75 .

7o AR Ay, X AEZEM T 4528 AN A Screen SE, IXANTIAR AR 2RI T HAE B — Screen SEHIH X 7
pub trait Draw {
fn draw (&self) ;

}

pub struct Button {
pub width: u32,
pub height: u32,
pub label: String,

}

impl Draw for Button {
fn draw(&self) {
// BRI AR
}
}

struct SelectBox {
width: u32,
height: u32,
options: Vec<String>,

}

impl Draw for SelectBox {
fn draw(&self) {
// code to actually draw a select box

}




pub struct Screen<T: Draw> f{
pub components: Vec<T>,

}

impl<T> Screen<T>
where T: Draw {
pub fn run(&self) {
for component in self.components.iter() {
component. draw () ;

}

fn main() {
let screen = Screen {
components: vec![
SelectBox {
width: 75,
height: 10,
options: vec![
String::from(“Yes”),
String::from("Maybe”),
String::from("No”)

:|’

screen. run() ;

let screen = Screen {
components: vec![

Button {
width: 50,
height: 10,

label: String::from(”0K”),
b
1,

screen. run() ;

LGB dyn KBS, JERRE trait ZFRERRXE > trait MR B4

pub trait Draw {
fn draw (&self) ;
}

pub struct Button {
pub width: u32,
pub height: u32,
pub label: String,

impl Draw for Button {
fn draw(&self) {
[/ SEBRgx il AR

struct SelectBox {
width: u32,
height: u32,
options: Vec<String>,




}

impl Draw for SelectBox {
fn draw(&self) {
// code to actually draw a select box
}
}

pub struct Screen {
pub components: Vec<Box<dyn Draw>>,

}

impl Screen {
pub fn run(&self) {
for component in self.components.iter() {
component. draw () ;

}
}

fn main() {
let screen = Screen {
components: vec![
Box: :new(SelectBox {
width: 75,
height: 10,
options: vec![
String::from(“Yes”),
String::from("Maybe”),
String::from("No”)
1,
1),
Box: :new(Button f{
width: 50,
height: 10,
label: String::from(”0K”),
1),
1,
I

screen. run() ;

trait 4K

WR—A trait FEMEHS—A trait WIIEE, EXFET, TFEPKE trait WHESEI. XN trait geIATLH trait
M4 traite

(ER

use std::fmt;

trait OutlinePrint: fmt::Display {
fn outline print (&self) {

let output = self.to string();
let len = output. len();
println! ("{}”, ”“*”.repeat(len + 4));
println! ("% {}*”, .repeat (len + 2));
println! ("% {} *”, output);
println! ("*{}*”, 7 7. repeat(len + 2));
println! ("{}”, ”“*”.repeat(len + 4));

” ” ”

EEAUES
Rust BEABERES —A> trait 55— trait fIAMHREIZIREIITE, WARE L NE — R FER LHX A trait. A, HiHX L4




JHERE, T EE R Rust SRATA AU~ HFE—VERSH ARSI T [/ — trait, Rust mUAGETHAH ALK M — R4,
(B AT LA 5¢ 4 IRE 1A SRR 2 A8 TR — AN 5 ik

(ER

trait Pilot {
fn fly (&self);
}

trait Wizard {
fn fly (&self);
}

struct Human;

impl Pilot for Human f{
fn fly (&self) {
println! (“This is your captain speaking.”);
}
}

impl Wizard for Human {
fn fly (&self) {
println! ("Up!”);
}
}

impl Human {
fn fly (&self) {
println! ("*waving arms furiously*”);
}
}

fn main() {
let person = Human;
Pilot::fly (&person) ;
Wizard::fly (&person) ;

persen—fly O

KRR
DRIETLE — MR TR trait AIGIBRAO TR, ORE trait BB hRnT DA RIS R fl:

pub trait Iterator f{
type Item;

fn next (&mut self) —> Option<Self::Item>;

IR RISRIAFAE bound, JEH where f) bound J5 3, i

pub trait Iterator f{
type Item: Sized;

fn next (&mut self) —> Option<Self::Item>;

FRERRBFZ R B 2E XA T, DR DAL Z M AZ Y trait, (HE RS REERME trait. Bk

pub trait Iterator<T> {
fn next (&mut self) —> Option<T>;

}

A PASEHLCA impl Tterator<{String> for Counter, BALAHANZEM, XFEHLATLAH Z A~ Counter ) Iterator MISZHL.

HA BRI trait S 7T

impl Iterator for Counter {
type Item = u32;

fn next (&mut self) —> Option<Self::Item> {




Self 5%

TE trait R LMEH Self F8ACSLHL 1 trait SRR, 40,

pub trait Draw {
fn draw(&self) Self;
}

AE trait PERZRERASH, W DU RHRE — D BOAR R SEAL, SRR 2 SRS, Dy LA R A DS AL
BROAS B 2 T s ANy

o PRRAMMABIAIA K.

o FERH F AN T E R E TR DLET B E o

(R

trait Add<T=Self> {
type Output;

fn add(self, rhs: T) —> Self::Output;
}

#(derive (Debug, PartialEq) ]
struct Point {

x: 132,

y: 132,
}

impl Add for Point {
type Output = Point;

fn add(self, other: Point) —> Point {
Point {
x: self.x + other. x,
y: self.y + other.y,

}

fn main() {
assert_eq! (Point {
Point {

b

1 0} + Point { x: 2, y: 3},
3, 3

X: y:
X: y: 3 1);

AR

£ Rust 1, Ml let JCHETORBIEA R, HI40:

let foo = 1;
J/HFTEE T — A foo MIAREFHIEYERME 1.

A] DA P ALV AR 1 e A B i B SR A . il

‘1et guess: u3d2 = 1;

ER: rust PR E R RIR AR, /A8 S, EA AR EATRINT " RIERE . Flm.

fn main() {
let x = 5;
let y = 10; // &xpeisds




HE
7E Rust 1, 4 const SEEFOROIEH R, I

| const MAX_POINTS: u32 = 100_000;

e

o HEAVLITEUMEKSA,
o HEHRMKENFEREN,
o WEW UL RERETE.

Rust H & 8 44 A0S 208 A TR bR RS - BRRR], 3 HonT DLy 5 B i N R RIZR ST ml et .

ERZE
SREAE Rust PR B35 (static) Ak, (I static KEFUETHIB], IF LUAHREMAOFEM, .

static HELLO WORLD: &str = “Hello, world!”;

fn main() {
println! ("name is: {}”, HELLO WORLD) ;

}

e

o BFSZEHBMAAMA static A AMIKIGIH.

o ViR ARRRS AR R AN,

o PIAMER A S AR B AL ER, FHEMAM unsafe fUHHR

Rust 4= /RIAZE M m 44 MV 6 R RIZe 7 Be K S BR8], I HLnT DAAE R 77 B i N R R 4ok Tl 3k

B3
Rust 07 BB UL AT Oy, B TEES s A B . ot

fn main() {

let x = 5;

println! ("The value of x is: {}7, x);
X =65

. ” ”
nrintlal ("Tha yalua ~F I\
tJL TTTOUTTT . | TIrC vVarado O J

~N—

x

v 1qQ-
P4 N ey

b

}

A LOEE AR AR S A 2 AN mut SRATH AR, 4.

fn main() {
let mut x = 5;
println! ("The value of x is: {}7, x);
X = 6,
println! (“"The value of x is: {}7, x);

}

AN AR A T R X A -

o ARNEEMH mut. FHEACHAAGERE, EEEAIREE,

o FEHHEEMM const KETMAR let, FHUIEREKFA,

o RN UIEARRERET A, e RERE.

o HWEARMIRE N ERE, AR REBOE AR, BSUE R AR R REAEB AT I BUME

fRB &
7E Rust o, W7 DUTA S A ARE (B Lot XBETORKM MR, bl

fn main() {
let x = 5;
let x = x + 1;
let x = x * 2;
println! ("The value of x is: {}7, x);

let spaces =~
let spaces = spaces. len();
println! ("The value of spaces is: {}”, spaces):

}

R HERAEH let I, SEhr EAIE T PR, BATT ISR ERRE, BEEHZAT



BWEAE
78 rust o, ATLUREA]” “fENE RS, FOR 2.

BIEAENSA:

fn foo( : 132, y: i32) {
println! (“This code only uses the y parameter: {}”, y);

}

fn main() {

foo (3, 4);
}
ZBE TCAH R 43 1H -
[let (x, vy, ) = (1, 2 3);
RIS VL AR -
let mut setting value = Some(5) ;
let new setting value = Some (10);

match (setting value, new setting value) {
(Some (), Some( )) => {
println! (“Can’ t overwrite an existing customized value”);
}
=
setting value = new setting value;
}
}

println! (“setting is {:?}”, setting value);

AR ILAC

7E rust AR T & Ph &R R UL T :

VLHC - THI{E : match PGHDH AR UC AL 7 [ 4E

VLHCfir 4428 & : match PGHCH VLA iy 4 % &=,

VCRCAE AYE . match PGHDH AR UC ACE Y Y L

Z AL EC: match PERCH VLA 2 Mt

it oo AR I AE R I R o4l

R ZE R : match ULHC A A i b 5 b A 0 AR s 4B A A i b S R AR
RIS : match ULEC A A b A5 .

R ER B LE MRS : match ULHC A IO b ik 2 Sh MR A % .

BEAY

Rust "HISEAFA T 8, Hp Rz EAT o] PLEE SE trait BT HE .

PMSEEAE: AR IRE T A 2SR, JuZ AR A I AE, M UL T R 2 A
WS R AR FR AL AR TR P I R A5 F 00, R R A A g v 1) 2 e A% O

BEFF B R REWER
! lexpr VIR EE Not

= var != expr AL PartialEq
% expr % expr = NV Rem

%= var %= expr SRR 5 A RemAssign
& expr & expr G VAS] BitAnd

&= var &= expr #2450 5 KRR BitAndAssign
* expr * expr BRIy Mul

K= var *= expr BRI 5RE MulAssign
+ expr + expr HAR I Add

+= var += expr BA NS E AddAssign
- ~ expr HARH Neg

- expr — expr BRI Sub




BEFF B R REWER
—= var —= expr HARW 5 RAE SubAssign

/ expr / expr HR v Div

/= var /= expr HARBRESE DivAssign
<< expr << expr Va2 Shl

(= var <{= expr At 5IRE ShlAssign

< expr < expr INF PartialOrd
(= expr <= expr INTETHEL PartialOrd
== expr == expr T PartialEq

> expr > expr KT PartialOrd
>= expr >= expr KTFETHE PartialOrd
> expr »> expr L Shr

>o= var >>= expr HE5IRE ShrAssign

) expr  expr T2 Bk BitXor

= var = expr 47 e 5 RAE BitXorAssign
| expr | expr gAY BitOr

= var |= expr Fa 5 5 IR AE BitOrAssign
| expr || expr UL
&& expr && expr wigh

TS
if RIER

i FR A ICVPRGE SR AT AN AR 70 3 PRI if RIBNARLL if ST IRk, HRIR—N%AF, R ER A T AR B
TRIFM RIS ST, Wl RS rIER else RIAFRIEM—MFEFAF B B PAT AR, Z AL 22E bool fH, Wik
FARZ bool fH, BATKAFR|— IR,

FAMETT LR else if RiANXG if M else HEHKLIL EEM .
(R

fn main() {
let number = 6:

if number % 4 == 0 {
println! (“number is divisible by 47);
} else if number % 3 == 0 {
println! (“number is divisible by 37);
} else if number % 2 == 0 {
println! (“number is divisible by 27);
} else {
println! (“number is not divisible by 4, 3, or 27);

}

}

BoR if B— ks, BATTUALE let WBAIRAMEHE, (HEFEEER it B2 T ger iR BB L AUE AR AR . ]+
fn main() {
let condition = true;
let number = if condition {
5)
} else {
6

I

println! ("The value of number is: {}”, number);

if let B
if let EEILRAIU—FARIATTRH T RES if F let, SehbER R UUEL /Ml T 2R AR S, if let ik ELE



THGTRAEEA g A TR, T match RIXXNGE T .

1«
let mut count = 0;
if let Coin::Quarter(state) = coin {
println! (“State quarter from {:?}!”, state);
} else {
count += 1;

}
/] FERT

let mut count = 0;

match coin {
Coin::Quarter (state) => println! (“State quarter from {:?}!”, state),
_ => count += 1,

}

FHAME R PAH G IFULAD if let. else if Al else if let RIEARFKEEZHIRIENM. Hlun.
fn main() {

let favorite color: Option<&str> = None;

let is tuesday = false;

let age: Result<u8, > = "34”.parse();

if let Some(color) = favorite color {

println! ("Using your favorite color, {}, as the background”, color);
} else if is tuesday {

println! ("Tuesday is green day!”);
} else if let Ok(age) = age {

if age > 30 {
println! ("Using purple as the background color”);
} else {

println! ("Using orange as the background color”);

}
} else {
println! ("Using blue as the background color”);

}

loop &

loop KEEFTEVF Rust —3 X —iEIAT —BAUS ERIIRIIBHZORAF . RTBMEA] break BT OREG URAE P I 5 IEDR 34, tm) DA
continue FSHE Y URAE BRI F H AU AL HAT RIS B

iR
fn main() {
loop {
println! ("again!”) ;

}

}

BT loop fEH & —MRAEGHL, FbrT DA break ik 75, 8 Loop JEFA IR [EME . filkn:

fn main() {
let mut counter = 0;

let result = loop {
counter += 1;

if counter == 10 {
break counter * 2;

b

println! ("The result is {}”, result);




while 1&¥
while Z&PEIBIR, M4%&MENEL, BUATIEIR, 4% R NI, WHEHER. Filln.:

fn main() {
let mut number = 3;:

while number !'= 0 {
println! (“{}!”, number) ;
number = number - 1;

}

println! ("LIFTOFF!!!”);

}

£ while JEM R LU break $RATIR 1183, ERASHF break RiANJr . Fl40:

fn main() {
let mut number = 3;:

while number != 0 {
println! (“{}!”, number) ;
number = number - 1;
if number == 1 {
break;
}
}

println! ("LIFTOFF!!!”);
}

FE while fEFA AT DUE A continue BEid ol R A005, MEKITHEIAT . Bil40:

fn main() {
let mut number = 3;:

while number != 0 {
if number == 2 {
number = number —1;
continue;

}
println! (" {}!
number = number - 1;

”

, number) ;

}

println! ("LIFTOFF!!!”);

while let J&¥F

while let Fo¥fF A BRI — EHHEAT while fE¥. $40:

let mut stack = Vec::new() ;

stack. push (1) ;
stack. push (2) ;
stack. push (3) ;

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

}

for f&¥
for AT —NMES, N—NMESHEN TTRPAT LS. #lan.

fn main() {
let a = [10, 20, 30, 40, 50];

for element in a.iter() f{
println! (“the value is: {}”, element);




}

for A L FVER M

e for x in X HHY X 2SI T std:iter::Intolterator traite

o for fEMIFERIIEE — P HE A X1 into_iter J7VASREUSEIL T std: titer: : Tterator HIEAES, ARG ABIHA next SREUTE.
o FTHIIEARESESSEIL T std: riter: : Intolterator trait, ffi]&REIHCOAH.

for JE¥A A LU ] break $2 TR HIEHA, (HA2&ASCEF break FiAUR 7. #l40:
fn main() {
let a = [10, 20, 30, 40, 50];

for element in a.iter() {
println! (“the value is: {}”, element);
if *element == 30 {
break;

}

}

for FEM AT LA continue Bl 0 424K, MITIaiAT. B

fn main() {
let a = [10, 20, 30, 40, 50];

for element in a.iter() {
if *element == 30 {
continue;

}

println! (“the value is: {}”, element);

TEFFIraE

PEIARIEAX T LA, WEENIZEEARIEA BT 287, FHHEHPL” "Ik, #lan: 7 foo: loop { break ’foo; }, ’bar: while false
{}, “humbug: for in 0..0 {}”7.

MENRIE B BAFRZER, break 80 continue 7] PAIBEPEESS U2 138 88 M JZ IR AT 6T« Bln:
“outer: loop {
while true {

break ’outer;

}

}

T loop ¥, RJLM#EH] break *label EXPR1GVEBLHTEE loop, FFIR[AIZRIEXAME. Hli0:
fn main() {

let (mut a, mut b) = (1, 1);

let result = ’outloop: loop {

“inloop: while true {
if b > 10 {
break ’outloop b;

}

let ¢ = a + b;
a = b;

b =c;

}
b

assert _eq! (result, 13);

match ILHES

match [ sE KRS FAT, ERVFRATRE —MES — RPRUR LU, FFARYEAH DL AC AR sCh AT AHRA GRS . B d a0 — 2 &
AT ke

s PHE

o EMIIAUAL. M. SR EE T




. Ak
. R
. B

match FEAXH match SSHF . HTULECHMER —DERE A0 KL X880 SO & — MR ACRIFE R UL I 79 S s Ui is 47 I ARk oA
match VALUE {

PATTERN => EXPRESSION,

PATTERN => EXPRESSION,

PATTERN => EXPRESSION,

}

R

e match FIAXVIEF R (exhaustive) B, BN match RIAXNFTE ] RERMEER LA H E R,
o HREREEl  ATRAULECHT AL, AL WAL AT &

e JIrf5 EXPRESSION ZiA 20 A 3% [BIE N 1Z AR [F] o

KA match s&—FRIAI, FATTLAE let IBAIMAMEAE, (HR27FEEER natch BB SR BERIR [BIE (FRVFASIR [B]) &R 20 AH
A2, 7
let x = 1;

let i = match x {
1 => 2,
2 => 3,
X

I

printIn! ("{}”, 1)

LHCAR

VLA THE

match A] UL EFE VLR 7 A =0, .
let x = 1;

match x {
1 = println! (“one”),
2 => println! ("two”),
3 => println! (“three”),
_ => println! ("anything”),

VLAC iy 44 22 B
BT match G —DFERIE, match FRIAF AR B — 70 A I A & 2078 o match 252 SR A4 A8, ST E—#. §l1:

fn main() {

let x = Some(5) ;
let v = 10;
match x {

Some (50) => println! (“Got 507),
Some (y) => println! ("Matched, v = {:?}7, vy),
_ => println! ("Default case, x = {:?}”, x),

}

”

println! ("at the end: x = {:?}, v = {:?}7, x, v);

UL i L ) 92 B
= RS VHR DL A — AP X RS R P AOME . Je A eV T 8l char {8, BOA% S S FEN A EGEA T BT

b b

let x = "¢ ;

match x {
"a’..= j => println! ("early ASCII letter”),
'kK'..=" 72" => println! ("late ASCII letter”),
_ => println! ("something else”),




VLAC % MR

7F match RIAXA, ATPUMEA | iEEICER 2 A, ERE B3 (or) MER. #F:
let x = 1;
match x {

1 | 2 = println! (“one or two”),
3 => println! (“three”),
=> println! ("anything”),

iy AR AR
n] UM F B Ar &, R] DA I EAE 9 g i AR — 3 AT A«
fn main() {
let p = Point { x: 0, y: 7 };
match p {
Point { x, yv: 0} => println! (“On the x axis at {}”, x),
Point { x: 0, vy } => println! ("On the y axis at {}”, y),
Point { x, v } = println! ("On neither axis: ({}, {})7, x, v),
}
}
fRMIM S

A PAGRE VL L AR A 0, AR R SR e . B

enum Message {

Quit,
Move { x: 132, y: 132 },
Write(String),

ChangeColor (132, 132, i32),
}

fn main() {
let msg = Message: :ChangeColor (0, 160, 255);

match msg {
Message: :Quit => {
println! ("The Quit variant has no data to destructure.”)
}
Message: :Move { x, v } = {
println! (
"Move in the x direction {} and in the y direction {}

”
b

b

);
}
Message: :Write(text) => println! ("Text message: {}”, text),
Message: :ChangeColor (r, g, b) => {
println! (
“Change the color to red {}, green {}, and blue {}

”
b

R R I S AR A 2
match BN IRER SRR ES . Ha0:

enum Message {
Quit,
Move { x: 132, y: 132 },




Write(String),
ChangeColor (Color),
}

fn main() {
let msg = Message: :ChangeColor (Color: :Hsv(0, 160, 255));

match msg {
Message: :ChangeColor (Color: :Rgh(r, g, b)) => {
println! (
“Change the color to red {}, green {}, and blue {}7,

b

g,
b
)
}
Message: :ChangeColor (Color: :Hsv(h, s, v)) => {
println! (
“Change the color to hue {}, saturation {}, and value {}”,
h,
S,
v
)
}
=0
}
}
JINGAS El

VLB ER—MAEE T match 703X JEHIASL if 5600, SR LA BEILFEIL 7 3o

(R

let num = Some (4) ;

match num {
Some (x) if x < 5 => println! (“less than five: {}
Some (x) => println! ("{}”, x),
None => (),

”

, X)),

}

RAE x B, IFHAENT 5 A REVLECEE — 2% 70 3o

VL fic 55 1 Ay A HoA DG e A sCl &A1 o )57

let x = 4;
let y = false;

match x {
415 ] 6 if y = println! ("yes”),
~ => println! ("no”),

VER: et T RiaLae, FRREAT UL 2. BIefIRl” 4 | 5 | 6) if y = ...7,

LS
at IBHEAFRVFBRAVECNE — M BUE A0 22 51 [R IR R 75 UL AC A 2,

(R

enum Message {
Hello { id: i32 },
}

let msg = Message::Hello { id: 5 };
match msg {

Message::Hello { id: id variable @ 3..=7 } => {
println! ("Found an id in range: {}”, id variable)




I
Message::Hello { id: 10..=12 } => {
println! ("Found an id in another range”)

I
Message::Hello { id } => {
println! ("Found some other id: {}”, id)

}’

}
By S — KR E AR B id_variable, FFEMINRILAG R 7595 2 Y F VLA .

PR
R
Rust FHRGBAHOE SCEA fn TFUAFELE B HOA2 IR B 00 G 5 JKH 5 S 6 A 0 S R B TF 045

BB T DU SE SOOI B8 (parameters), SEURHHER, REMESN 0. ERIEL, BAFIHASHIOEH. Y—AK
WA LA BRI, RS 0.

PR Rt — AR AR A AN SRR 1 25 R R TE M . 15 F) (Statements) AT —EEIRMEEARBEUERIES, b5 ()R, ®iLX
(Expressions) iH5IF4—MH, %ﬁﬁﬁ%?%ﬁ%ﬁ.ﬁ%k% PRECR A 2R AU E.

eR AT LU B A9 ACAS IR [BME,  rust ASXF IR [BIE fir % BELEF L () JFHEPEREE, @ﬁ%LE@£H$uﬁ%%Eﬂ4ﬁﬁﬁ%
fHo WATLMEM return SR AFEEM, MBRECPIRATR A R WRKEH &G 2 —kiE0), BARKEAREE, ST E 7.

A5 B8 25044 S R SR FH AT T SO AT 2 ek . 43 FH A eR O T EEAE R T B E S, € LT #iAT
Rust AL ) EAA B A snake case FLTEXIE

main KA binary crate NI EREL.

iFR:

fn main() {
let x = plus one(5);

println! ("The value of x is: {}7, x);

}

fn plus one(x: i32) —> 132 {
x +1

}

FKANIE[E]

Rust A —/NIE" 7 FRFIA IS . IXANRRIR ST T 75 B R BN IR B, -
fn bar() —> ! {
// ——ship—

}

AR 5] P BRSO PR O BRI B, DA MBI SR A2 7
e continue, #l#0:
let guess: u32 = match guess. trim(). parse() {
Ok (num) => num,
Err( ) => continue,

b
e panic, 0.
impl<T> Option<T> {
pub fn unwrap(self) —> T {
match self {
Some (val) => val,
None => panic!(“called Option::unwrap() on a None value”),

}
}

e loop, Hiln:

‘print!(”forever ”)




loop {
print! ("and ever ”);

BRTaET
A DA B M SO VEBRA VG B A A — BRI B o BN SR, il

fn add one(x: i32) —> i32 {
x +1

}
fn do_twice(f: fn(i32) —> 132, arg: i132) —> 132 {

f(arg) + f(arg)
}

fn main() {
let answer = do twice(add one, 5);

println! ("The answer is: {}”, answer);

}

PRERETSEIL 1T =ML trait (Fno FoMut AT FnOnce), JIT LA RT DR B 82 P A0 A o 50 A% 34 e Bda 6 HVE NS 4.

RiRr RS
J7 SR EAME fn TR RS ], T DM SRR (IR S 7 A U R 0 VR S AT (RS

&N T5iE

TEEREGEANFR, BONMATE SRR 80 M2 8 trait SR8 BN ChHE L, BN S self, ARERWAHZITEMR LS.
TNER S — A ZHAT LA LR LR

o self: FRBUSEHIKPARL, XML,

o mut self: FREXFIARSLGIMPTERL, XMITEE D W,

o &self: A, FREBHL R

o &mut self: fEFHSLHI, FiesHpHdE.

MR TTVE
AT impl RHET, JREREMAIRAAIR, OCREHIER 3. i

#t[derive (Debug) ]
struct Rectangle {
width: u32,
height: u32,

}

impl Rectangle {
fn area(&self) —> u32 {
self.width * self. height
}
}

fn main() {
let rectl = Rectangle { width: 30, height: 50 };

println! (
“The area of the rectangle is {} square pixels.”,
rectl. areal()

BEETTE
i impl SCBEY, JRBRMCARI AR, AARMAA BT, filin:

enum Message {
Quit,
Move { x: 132, y: 132 },




Write(String),
ChangeColor (132, 132, i32),
}

impl Message {
fn call (&self) {
// TEIX B SO vEAR
}
}

let m = Message: :Write(String::from(“"hello”)) ;
m. call();

trait SEEL

DLEZER trait.

trait BAIASEER

W, trait BRIASEHL,

WA

Al LU# A object. something O 15 M 7%, 21 H object. something O) i FH J7vkly, Rust A —/NY H 35 FHA#E S FHIZIRE, Rust 2
F 2l object W&, &mut B PMEAL object 57 1EZE 44 ULEL,

#n:

#t[derive (Debug) ]
struct Rectangle {
width: u32,

height: u32,

}

impl Rectangle {
fn area(&self) —> u32 {
self.width * self. height
}
}

fn main() {
let rectl = Rectangle { width: 30, height: 50 };

println! (
“The area of the rectangle is {} square pixels.”,

rectl.area() // MAhb<H ey (&rectl). area() :

ZANTTE

RN A, AR AE—A impl By, AT DAMAEZ A dmpl S, .
impl Rectangle {
fn area(&self) —> u32 {
self.width * self. height

}

fn can hold(&self, other: &Rectangle) —> bool {
self.width > other.width && self.height > other. height
}
}

/] ENT
impl Rectangle {

fn area(&self) —> u32 {
self.width * self. height




}

impl Rectangle {
fn can hold(&self, other: &Rectangle) —> bool {
self.width > other.width && self.height > other. height

}

RERERH

fE dmpl BerpoE LALL self VE NS H R AR R IR R, BT S SRR, el B AT, FOVENIFAER T—
AGERAARRISEG] o AT DA S5 A0 A 44 0 - AR R FH Sk bR

B ¥

#t[derive (Debug) ]

struct Rectangle {
width: u32,
height: u32,

}

impl Rectangle {
fn square(size: u32) —> Rectangle {
Rectangle { width: size, height: size }
}
}

fn main() {
let rectl = Rectangle::square(3);

println! (
"The area of the rectangle is {:?} square pixels.”,
rectl
)5
}
ZikaA

P ] DL PR A 3R AR B A Dy 2 At i 4 oAt e A B 4 e . P RLEE— MO B A8, AREARK E I P HaTHEEE, Mo v
IRV EE R (A ER LRI

5E PR,

VAL S SR —XF 2k (1) JFh, fERLrh e e AR S5, Bl nun|, WREZ T A%, oTLMEHE S5, #1i0|paraml, param? .
SR G RN RIS S, RO AT RS S 2 LA . 57

let expensive closure = |num| {

println! ("calculating slowly...”);
thread: :sleep(Duration: :from secs(2)):

num

RELHENWT

LSRG o BREUIFEAESECHIR [BME By 2R AL, ZmiRds BEREME BT ALY b SCRT SERHERT S B0RR BME 2R AL, SRITE R~ T Re s
HEWT REE B R —E . R — ) G R A ) 1
let expensive closure = |num: u32| —> u32 {

println! (“calculating slowly...”);

thread: :sleep (Duration::from secs(2));

num

I

FAREHREMAN, HEE XA SR EEHER— N EARSER, R 22wl N ER S A SRR P, G et &
e R . B

let example closure = |x| x;

let s = example closure(String::from(“hello”));




‘}e%—H—:—e*amp}e:e}esa¥e45)+

HRRE

B HUSEHIE R E CMEREA R, DILRIEM AP EaE M FE RS, TR SRR T I O A AR, AR ZAE
WSH itk HeA P AR, LR 2 MA RS, ER M T A ERSRAEAR, B rust S84 1 Fo. FoMut 2% FnOnce
= trait, PrARIAASERSI 7 P KA 2 A trait, PrA KRS VX = trait,

PR T DG =R 7 AR A, P B 1 PSR Oy AT AATY L4206 L bR 0 = b SRS i) 7 3

o Fn: AWARFER . Fn H 3 AHEIASEEREUAS AT A2 ) £ FH AL

o FnMut: A[AEfEA. FnMut FHF3RICATAZ A A FIAE,  DRIR G Al PASCAR H A 8

* FnOnce: FRHUITATAL. FnOnce Kiii 5% A FBIAE IS SR04 2, SRENITAT BOFAERE LA R A2 shat P

BT AT A AT AR 20—k, BTUATA AAASEEL T FnOnce. A Bl B FTA BRI AN P ARSI T FaMlut. A7
TN R B AR B AT AT AR U7 i P A B SEE T F

an SR A B i A RIDOAE I AE I TG AL, AT MESE SRR move KRBT, fllm:
fn main() {

let x = vec![1, 2, 3];

let equal to x = move |z| z == x;

. ” ’ ”
it lnl (Taon’ + ion v hasen. [.91
tJL TITTOUTTT « | \jeney \% Pay TICT Oy .

let vy = vec![1, 2, 3];
assert! (equal_to x(y));

) -
EAVAN]

}
EE: move MBVIRATAESCIL Fn BX FrMut, RMEENTHEESRPTAAR AR E . XA O P S S Rr R P ey Ak P R 11
B, MAZEWAHREAT.

A7 A B 151 -
impl<T> Cacher<T>
where T: Fn(u32) —> u32

{
fn new(calculation: T) —> Cacher<T> {
Cacher {
calculation,
value: None,

}

fn value (&mut self, arg: u32) —> u32 {
match self.value {
Some (v) => v,
None => {
let v = (self.calculation) (arg) ;
self.value = Some (v) ;

fn generate workout (intensity: u32, random number: u32) {
let mut expensive result = Cacher::new(|num| {
println! (“calculating slowly...”);
thread: :sleep (Duration::from secs(2));
num

) ;

if intensity < 25 {
println! (
"Today, do {} pushups!”,
expensive result.value(intensity)
);
println! (
"Next, do {} situps!”,
expensive result.value(intensity)
);
} else {




if random number == 3 {
println! ("Take a break today! Remember to stay hydrated!”);
} else {
println! (
"Today, run for {} minutes!”,
expensive result.value(intensity)

IR [5] A A
AR T R A — N AL, BB 4U# ] Box<dyn Fn(i32) —> i32>f)J5 R[], Fln:
fn returns closure() —> Box<{dyn Fn(i32) —> i32> {

let v = 2;

Box: :new(move |x| x + y)

FERIRAE

AEFE IR AL & A LIRS Pl AT N A . e AR LB s oy B VLIS 44 i R AR 2 (Blan o)) XFFHEFRFA, W X gedt
Fn/FnMut/FnOnce X = trait 5| H (Wi 9] [4140) o

flin.

let add = |x, yv| x + y;

let mut x = add (5, 7) ;

type Binop = fn(i32, i32) —> i32;
let bo: Binop = add;
x = bo(5,7);

A
SEAR A A0V — AN P O TREAT SEL 50, o i B8 0 T 1 o 15— TN s 91 T e 45 1B 4

B A AR A s 1]«
let vl = vec![l, 2, 3];

let vl iter = vl.iter();

for val in vl iter {
println! (“Got: {}”, val);
}

EAES Iterator

IERES LI T Tterator trait MIZRAIISeH] . HE T
pub trait Iterator {

type Item;

fn next (&mut self) —> Option<Self::Item>;

// MEARFEWE T ITIERER A S IR

}
Hr, next XML IR FRERZS AT —DI, IEELE Some 1, 4iEARESZE KA, ik [A] Noneo

A ULR L& 215 2IERAS

1. JBNAE vector EVHA iter. into iter BY iter mut RAIE—IEACEE.
2. FHFRAEE fHAR P EA R AEIERE, LiEA map.

3. WJLASEHL Iterator trait SROUEATATHAIA B2 HIIEML.

ER:

1. ERBLEBHR (lazy), XERENQE —MERBASHETHAIR, RAWHAH TIEREEM next 7754 GeTH LRI,
2. BINHEREN next J7ik, IAIERLSLAUE AN o



H & X lterator
H & IEACES B ME— R BEME next ks

(ER

struct Counter f{
count: u32,

}

impl Counter f{
fn new() —> Counter f{
Counter { count: 0 }

}
}

impl Iterator for Counter {
type Item = u32;

fn next (&mut self) —> Option<Self::Item> {
self. count += 1;

if self.count < 6 {
Some (self. count)
} else {
None

}

HARIEAAS

Tterator trait H5E X T —RKH¥E, XLETvESH next i, M0 THERR N 3G HC 28 .

B14n sum TR SRBGERE T A RO E M next Kl ik AUy, ef RN TUNE 2] — S B IF AR IR ARSE B 3k 5 6 1 -

#ltest]

fn iterator sum() {
let vl = vec![l, 2, 3];
let vl iter = vl.iter();

let total: 132 = vl iter.sum();

assert eq! (total, 6);

IERARE R
Tterator trait f15E X T H—07iE, KEINERFEFIAIENTS, WIS SR 2.

140 map 5 A A8 PSR U FH RS0 3 BAZE BOHT AR IS AR -

let vl: Vec<i32> = vec![1, 2, 3];
let v2: Vec< > = vl.iter().map(|x| x + 1).collect();

assert eq! (v2, vec![2, 3, 4]);

Hr collect JiEH FpriE RS 3B — vector

for f&¥

" DA for PRI RIE PeakAa% . BARI for 7E34.
HRmE

LRIE

Rust FrifEfE ARt 7 1:1 RS,



SRR
fE rust W, M thread::spawn BREFALIE —DPFEREIE —NINLTE. FEZ&— M7

use std::thread;
use std::time::Duration;

fn main() {
thread: :spawn (|| {
for i in 1..10 {
println! ("hi number {} from the spawned thread!”, 1i);
thread::sleep (Duration::from millis(1));

) ;

for i in 1..5 {
println! ("hi number {} from the main thread!”, 1i);
thread: :sleep (Duration::from millis(1));

FREREL R
thread: : spawn &£ £xI& A — 4~ JoinHandle CABi{RIZLFZEENSIZITRLH, WIS handle 0 join ZxPHEEMATLFLHE handle FHAC
F I LR

1+
use std::thread;
use std::time::Duration;

fn main() {
let handle = thread::spawn(]|| {
for i in 1..10 {
println! ("hi number {} from the spawned thread!”, 1i);
thread: :sleep (Duration::from millis(1));

) ;

for i in 1..5 {
println! ("hi number {} from the main thread!”, 1i);
thread: :sleep (Duration::from millis(1));

}

handle. join (). unwrap () ;

2872 move I

M T AR H 2GR AT IZAT I, DI R 2R J8 s i) P th A 5 T IHERRE R IME, IS T I AT REZME DR B, RIORT 2R A 2
R AN BEAAAE IHZRAE PE I 5L D9 T 36t G i 1 o H ShHEMTY 5| FHRAY, B2 9 AL S BRI move RBE Y. 1l F-

use std::thread;

fn main() {
let v = vec![l, 2, 3];

let handle = thread: :spawn(move || {

”

println! ("Here’ s a vector: {:?}7, v);

) ;

handle. join (). unwrap () ;

FRIETH B

Rust W—/NSEBlyE B R R 2 T H28iE, BIEAMIEER, — N RIEH (transmitter) Fl— UL (receiver)s



S E
"l PU#EH] mpsc::channel PRELO)E— AN iHIE; mpsc &2 NMEFE, BNHHE (nultiple producer, single consumer) HI4EE .

mpsc: :channel BRFUREI—/NJodl: HF—PioR&RE, mHE AN nR e lon. Nig&— M1
use std::thread:

use std::sync::mpsc;

fn main() {
let (tx, rx) = mpsc::channel();

thread: : spawn (move || {
let val = String::from("hi”);
tx. send (val). unwrap () ;

) ;

WIE ) K ikuma — send JEHRKIEHEE. send J7EIR[EI— Result<T, E> A, FrlAunSREum .2 T 5 FE I8 S5 2ok & 71
T, BEARIEEW E, BrAUREEAE S IR EE R .

(R

use std::thread:

use std::sync::mpsc;

fn main() {
let (tx, rx) = mpsc::channel();

thread: : spawn (move || {
let val = String::from("hi”);
tx. send (val).unwrap() ;

) ;

let received = rx.recv().unwrap();
println! (“Got: {}”, received);

mpsc Y2 AN K i%EFE, mpsc::Sender: :clone AJLL clone A KIEE . Hln:

let (tx, rx) = mpsc::channel();

let tx1 = mpsc::Sender::clone (&tx) ;
thread: : spawn (move || {
let vals = vec![
String::from("hi”),
String::from(”from”),
String::from(“the”),
String::from(”thread”),

for val in vals {
tx1. send(val).unwrap() ;
thread: :sleep (Duration::from secs(1l));

thread: : spawn (move || {
let vals = vec![
String::from(“more”),
String::from("messages”),
String::from(“for”),
String::from(“you”),

for val in vals {

tx. send (val). unwrap () ;




thread: :sleep (Duration::from secs(1l));

)

for received in rx {
println! ("Got: {}”, received);

}

HE B

WIE A VYN E B )57 recvs try recvs recv timeout. recv deadlines

o recv L HE FLIEPAT BB EE BN —ME

e try recv NVEALTHZE, MHIEVZIIRE—A Result<T, E>: Ok HEESHHKGEE, M Err HARFZ A EMEE.
o recv_timeout JyykexPHZEHE BN IETE RN —ME BCE I IR 2IA

* recv_deadline J7V%<xPHZE B 2 IS A4 — ME BE BIIA 48 & I [A]

1+
use std::thread;
use std::sync::mpsc;

fn main() {
let (tx, rx) = mpsc::channel();

thread: : spawn (move || {
let val = String::from("hi”);
tx. send (val). unwrap () ;

) ;

let received = rx.recv().unwrap() ;
println! ("Got: {}”, received);

}

HANEE R SEIL T Intolterator trait, KR A] PLEER] for SRIGIAME J1VH S, WREHHEENE . H1-

fn main() {

let (tx, rx) = mpsc::channel();

thread: : spawn (move || {
let vals = vec![
String::from("hi”),
String::from(”from”),
String::from(“the”),
String::from(”thread”),

1;

for val in vals {
tx. send (val). unwrap () ;
thread: :sleep (Duration::from secs (1)) ;

) ;

for received in rx {
println! (“Got: {}”, received);

}

ER: mpsc X FLHF— M ERE

HERE

H)x#%
HRrBAEENZ, HERRE—ANERFEV ) EHE . Rust PR HJFERAZ Mutex<T>, [ CHREL new ROAJE—4> Mutex<T>, fHHH lock
DA, DL A B R RS R . XSSP ZE YT, ERIRATINA 8N IE.

lock J7yR IR Bl —/ AU MutexGuard KR BEFREN. XANFREFREN LI T Deref SRARM LA IE M, H M4t 7 —4 Drop SZHH
MutexGuard B H1E B I B3 B,




FRLEGFE N E F Mutex B9

use std::sync::Mutex;

fn main() {
let m = Mutex: :new(5) ;

{

let mut num = m. lock (). unwrap() ;
*num = 6;

}

println! "m = {:?}”, m);

RT3 FvH

FEFARE M EH Mutex WATAEMTR S, EZERENEIL T, BAEHSELOL R GETRET Re, RMAPLRERILZMEM L F4, (HZ Re A5 %
LAEAEZ AN, rust 32405 7 Are<T>, SUVFELREAIL 5] I . AHBCT Re, Arc BAT —@MITERETT4H. Arc 1) APT Fll Re & —FERY.

Rl A B ArcMutex<T>>n] DA{ELRAE ] L = 1 k45, ¥
use std::sync:: {Mutex, Arc};
use std::thread;

fn main() {
let counter = Arc::new (Mutex: :new(0));
let mut handles = vec![];

for in 0..10 {
let counter = Arc::clone (&counter) ;
let handle = thread::spawn(move || {
let mut num = counter. lock (). unwrap() ;

*num += 1;

)
handles. push (handle) ;

}

for handle in handles f{
handle. join (). unwrap () ;

}

println! ("Result: {}”7, *counter. lock().unwrap());

Y RIFK

HHN A SN T TIES PH: std::marker " Sync trait Al Send trait.

e Send trait FIHEMPIFTAR ] DIAEZERE A fL0% . JUFRTE ] Rust BAUENZE Send HJ, ANidH 44, fFE Re<T>. (4154 H
Send MM R 2 HE#bR1E A Send,

e Sync trait K= Sync BYSRATT LI A FE 2SR TR IAA HAER 9 o e—Fh 07 Aok, X TEERE T, R & (T 1)
51 H) /& Send WJi& T His& Sync B, XEMREHTIHM T ULLEMRER 57— MR [EA5E4H Syne MZEA A 2 H 3
#HRILHN Synco

W IFATEFZLI Send M Sync trait, KOYH Send M Sync AIRMAMIIA, HIHE Send A1 Sync M. PUAMMATZFRC
trait, HEAATELIUEM L. AT RN KA RKIA AL .

async/await

async/. await J& Rust WE IR, HTibR PR SR EFELRG. asyne FAVEHREAEL S T Future R KPR A8 R34
FH BH ZE bR £ o> PR ZE AN AE, (HPHZE Future A4 ik (yield) SFEFEHIAL, ikHAh Future 482047

{#H async/await B, DAZ0FT T LA B RFE:
[dev—-dependencies]
futures—preview = { version = ”=0. 3. 0-alpha. 16”7, features = [“async—await”, “nightly”] }




async
async EEHAMHE: async AU async ACIGHe, X UM HEAISIR B —A Future X%, #lan:

// foo() R[EI—ASEH T Future<Output = u8> HISEHY.
// foo().await HFIR[EIZEMA w8 HA.
async fn foo() —> u8 { 5 }

fn bar() —> impl Future<Output = u8> {
// XA Tasyne XIRIR[E—ANSEHL T Future<Output = u8> R,

async {
let x: u8 = foo().await;
X +5
}
}
await

async LI N HA future RAEMEMHERT: BRAEEATIBITER, BWEN] A A M. 81T Future &% W HER. await B. 4. awvait 7&
Future FiHIES, ©a22RA30 future H 258 BOIRES .

N Future #FHZE 1, BE&ib B ATZRERERIR . REDUSERERS,  $ATEHIISRERRZA Future JF4ELEH0AT, ik await SKAE.

At R B

UL G R BUANE], async fn 23RELG| FH DL HA A AE static A IS E, IR [BIg X s 20004 B B2 K 1) Future:
[/ ZXFE—A async BRI

async fn foo(x: &u8) —> u8 { *x }

// HH T XA R A
fn foo expanded<{ a>(x: & a u8) —> impl Future<Output = u8> + ’a {
async move { *x }

}
RERAE AT, await B, #5] FHAOEEE B AUIIRE R, BIE S future ASBER AR B FHABAT 55 B A2 HAT .

asSync move

async B SLVHE A move KRBT, XAE MM G —FE. —> async move BRI FrdE(n A2 & A B, SuvE e i) A dr e 4w
YEA (outlive) , (HEJBGE 75 HARACHS I IX Ee AF & () e
/// “async [XIk:
///
/// ZA> async  XIHAT LAY A AH (A R A AR
[/ RECEAEA B AE R A AT
async fn blocks() {
let my string = “foo”. to string();

let future one = async {

/]
println! ("{}”, my string);

b

let future two = async {
/...
println! ("{}”, my string);

b

/) BATHA future , HIHFEIK “foo”:
let (), () = futures::join! (future one, future two);

}

/// “async move [X1H:
///
/// RBE—/ async move [XIn] LA in] [F]— M gR AR &,
/) BURBERIRIN AR B D A8 3]  async move AR future H:
fn move block() —> impl Future<Output = ()> {
let my string = “foo”. to string();

async move {




/]
println! ("{}”, my string);

EREH

T 2 272 /) Future AT 286, — > Future AJREAELRFRRIRE SN, FTUMEATAE async ARA i FH AR A 20 RENE 5t 202, [RNATAT]. await
AT RE SRV e, X EWREMH Re, &RefCell BLE HAMEA S2H Send i (28 AL L RN 22 41, GBI A A Sync B REAIH
S, (FE: HHXSEAE RN, REMAIIAREIRA. avait FIEREAN. )

FAAR, BAES. await fFA—DHE future EEIBUXMHGEZRAL K, FOVERSBEENLRED Bl —/MEF RS V8L . await 24
JRAbHRIPAT RS, SOV AR S5 R R EUEE. O TR I, ] futures::lock B Mutex SRAILLIE std: :sync 4.

f# F unsafe

Rust 7EZm RN 2 9mfill $AT I N AF A RE. (20T LUBLE unsafe JCHEFRUMEZIA 24> Rust, g 0] LU JE —ANE AR IO 2 AR 1)
Poo XEA TR UAEAZS Rust PTG 124 Rust ERAE, BATMRZ N A LERBRIE":

o RS FHERTEET

W FHAS 22 2 1 ek B sl T

U7 ] BB AT AR A AR

SEMAN 4 trait

Pilal union TR

R unsafe JPAZKHME MG &S EM AL Rust el E: WERAEA RS TAEASI, eV, unsafe G877 A
R T A A E N AL IR

5| RS
RG240 Rust 4 PI ARSI EH 02 eonst T A smut T, SPSIRASATEERE, MAIERIGH .

VAR 15 5] AR A B T X 3 T
o SVEMEA AN, AR R AT O AR 5 AR AR R T A
o LR R

N L

o RRESHUER 1L A

(ER

let mut num = 5;

let rl = &num as *const i132; // GUEHIEET
let r2 = &mut num as *mut i32; // GUEHIEES
unsafe {

println! ("r1 is: {}7, =*rl);
println! ("r2 is: {}7, *r2);

}
TR BRIGEHQIE AT ZAE unsafe ARG HLH,

WA ZER R BETTE

AN A R VAT — AN unsafe RAE T KRBT unsafe FRoniZ s BCR A I FI N 75 Z0 2 I EEK, 117 Rust ANex JRIET 2 XL EOR, 8
HAE AR T T4 S0 s B AT unsafe KRBT . Bill0:

unsafe fn dangerous() {}

unsafe {
dangerous () ;

}
EE: EAZERETHAT A - I ZEREN LT H AN unsafe B,

i extern pRECH AN BACHSIS, W7 ZN unsafe fLASHL . extern HRATA AR BAE Rust AURSH EAAN LA 40

extern “C” {
fn abs (input: i32) —> i32;

}

fn main() {




unsafe {
println! (“Absolute value of -3 according to C: {}”, abs(-3));

}

Vi M BB TR SRR

FRASAR BN LR AR Y, (HEV) M AVE A R ER S Em A AL A, T B A unsafe ARG H, Bl0:
static mut COUNTER: u32 = 0;

fn add to count(inc: u32) {
unsafe {
COUNTER += inc;
}
}

fn main() {
add_to_count(3) ;

unsafe {
println! ("COUNTER: {}”, COUNTER);
}

SERARE trait
M NP E IR N RE IR AR B trait AL ER . \LLTE trait Z AN unsafe KREEFW trait BN unsafe,
FI trait AOSCEHLHAZIFRICN unsafe.

1+
unsafe trait Foo {
// methods go here

}

unsafe impl Foo for 132 {
// method implementations go here

}

Vi union HIFE

union Al struct RN, (HAALE—ASEHI R RN A BAH — DA 7B e EZE M C AU RIBRG A .. U RIS RN 7B
Agai), BN Rust JGiEORIE 2 A AEEIR & A Se ] rh B (028 R . T LAER 2228 SO/ T RIRG R E 25

&

7E rust #, ZEAH LU NHFT

o FEHIZE: #F] macro rules![.

o FRZE: IREFE S NULT SRR,
B RS (EMRRIMZE Lt el derive JEYEARIIAIARHD.
B REMNE: g THTEED E e UENE, FFH e ENE.
B R BERRGREANEER TEASEUE T tokens,

WBEFEIZ: https://doc. rust—lang. org/std/all. html#Macros
NEBEBEMZE: https://doc. rust—lang. org/reference/attributes. html#built—in—attributes—index

PR
Rust ¥ IR AR, A% AVFRAMS %0 natch FIARMRFT. SR nateh B ITRE 19T & Hoh 52 LIRS,

Fh vec! FEHIE XUNR:
#[macro_export]

macro rules! vec {
( $C $xzexpr ),* ) => {
{

let mut temp vec = Vec::new();

$(




temp_vec. push ($x) ;
) *
temp vec

b

o #[macro_export] JEMULEAZZIMEE T

e macro_rules! FZEZAFITIHZEE L, HTE XHIZEH A BINS . 27 ERKHE SRR € UK,

o RJERHIIHBA ($( $xiexpr ), * ) , JFER = PLRAME USSR AL ERL,

o SOMIRTHEIESNBEAMMELLH T B EHCI. $x:expr FonHULAL Rust MEZERIANX, HEHZEERIOME $x.

o SOZERESHH— NG LIES SR CLHIE $O Pt 2 J5 . Ui B iZ 3 RV EC EA B 24 2 Jif .

o XITEA (JE = ®iHED VLA $§O sy, ARFEABEZAN (B = J5HD T $0* WY temp_vec. push() , RN
BTz A A VL RE IR B

TR ARES

let mut temp vec = Vec::new();
temp_vec. push(1) ;

temp_vec. push(2) ;

temp vec. push(3) ;

temp vec

R
AR Rust RESIENHIN, (RSB RT0 LU THRAE, SRJG ™ 0] R ARIO At IF A e IS (AR

187 RBEAE LA MIM2E EaR i derive JBYEASINAIACHS .

extern crate proc_macro;

use crate::proc macro::TokenStream;
use quote::quote;
use syn;

#t[proc macro derive (HelloMacro) ]
pub fn hello macro derive(input: TokenStream) —> TokenStream f{

// ¥ Rust AT AR DA REAT B4

let ast = syn::parse(input). unwrap() ;

// W trait sEHL
impl hello macro(&ast)

}
* proc_macro_derive gEXE—NMEL %, 5 N AM AR TR EM AT,
o input AZEMREE MEEH token i
o R AR INARY .

S5
use hello macro::HelloMacro;
use hello macro derive::HelloMacro;

#[derive (HelloMacro) ]
struct Pancakes;

fn main() {
Pancakes::hello macro() ;

}

RIBER
Kt E 51 EM, ARTN derive JEMEAERMMS, ENTRVFIREIER I EIE. ENIWENRE: derive RAEH TR 2E; &
Pk R U e 13, EineR %

R T 5 5 LI BRI R 44 R R AR IXFE

‘#[procfmacroiattribute]




‘pub fn route(attr: TokenStream, item: TokenStream) —> TokenStream f{

attr fORFJEMEAR L, item AARPTARICHIIL

{58 FH 511~ :
#[route (GET, ”/”)]
fn index() {

attr NGET, 7/7, item NERENZE

KRR
KRB FEE NEERGRBOAANZE . BT macro rules!, EATHEEEE Rik; Hlun, w2 RNEEN S
KRB AN

#[proc_macro]
pub fn sql (input: TokenStream) —> TokenStream {

5 )5
| let sql = sql!(SELECT * FROM posts WHERE id=1);

iR
Rust FEEIRA S AN EEZEH: kB3R (recoverable) Fl ARk E 1% (unrecoverable). APk & A5 AT 7] H 5 iR Al
AR A S EER TSI, thﬁﬂ%&iﬂi# AR EHARIE S A bug IR A,  EeanZik vy ) B Bl 45 B A E

Rust JF&E R, HE, AAKERHR Result<T, E>, MARKE GERIHRHRM 5 1IEFEFPI0AT) 5% panic!.

AETR B HR
Rust H panic!%. [PATXANERN, BFPSTHH—M0REE, BIFIHGEEREdE, RaEERE. il

fn main() {
panic! (“crash and burn”);

}

// FEFPiEA T it LA N2
$ cargo run
Compiling panic v0.1.0 (file:///projects/panic)
Finished dev [unoptimized + debuginfo] target(s) in 0.25s
Running target/debug/panic
thread 'main’ panicked at ’crash and burn’, src/main.rs:2:5
note: Run with RUST BACKTRACE=1 for a backtrace.

WE RUST BACKTRACE FA$3A5E9E 0, FTENSERERIAFR, HEXINAIE debug FLzU R AE AL

B panic B, FRFEBINSTFGERETF, XEWKE Rust SEIHHRIFHEGHEERMEE - NRBNETE, ANidX A iGN EREER L2 T
fE. B—FhikEREEL L, XSREHREIENR EAEF. @i Cargo. toml [ [profile] #0381 panic = abort’, wJLLHEIFYIH# A
&0, WATLAE [profile. release] #7038 hN panic = " abort’, FinRAETE release WK A ) N2 1L,

AREHHR

REBII AR FFBAT ™ B B 75 B 7 56 A% IEPAT AT, — DB B U — A5 5 BT s L A J DR R UL o 3 At AT T 25 R [B]— A Resul 4T,
E>RBIEE R, Fa7m 2.

Result #28E 0T
enum Result<T, E> {
0k (T),
Err(E),

}

HA T REATIERE Ok B R 2R, 1 E AR KM IR Bl Err ARG AR ISR,
Result P iEBRIXH
T B0 T A B VR A1) 1

use std::fs::File;

fn main() {
let f = File::open("hello. txt”);




let f = match f {
Ok (file) => file,
Err(error) => {
panic! ("Problem opening the file: {:?}”, error)

}’

VL BEAS A B i 1 41 1

use std::fs::File;
use std::io::ErrorKind;

fn main() {
let

File::open(“hello. txt”) ;

let f = match f {
Ok (file) => file,
Err(error) => match error.kind() {
ErrorKind: :NotFound => match File::create(“hello. txt”) {
Ok (fc) => fc,
Err(e) => panic! ("Problem creating the file: {:?}”, e),
I
other error => panic! ("Problem opening the file: {:?}”, other error),

}’

unwrap

unwrap FVERIVERZTE Result fHAZK A Ok, iz Ok FHE. WE Result s2iid Err, 2 NIATAH panic!s

il

use std::fs::File;

fn main() {
let £ = File::open(“hello. txt”). unwrap() ;

}

unwrap_or_else

unwrap_or_else J7¥EZRM unwrap, fE Result {HAZR A Ok, 2xiR[E] Ok FAME. WR Result A Err, AN ERE! .

il

use std::fs::File;
use std::io::ErrorKind;

fn main() {
let f = File::open(“hello. txt”).unwrap or else(|error| {
if error.kind() == ErrorKind::NotFound {
File::create(“hello. txt”). unwrap or else(|error| {
panic! ("Problem creating the file: {:?}”, error):
})
} else {
panic! ("Problem opening the file: {:?}”, error);
}
DR

expect
expect 77153l unwrap, 7F Result {2 Ok, 2ix[E] Ok HHME. &R Result s&fid Err, NIRATAHM panic!, ANEPILETAEH
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il

‘use std::fs::File;




fn main() {
let £ = File::open(“hello. txt”). expect ("Failed to open hello. txt”);

}
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use std::io;
use std::io::Read;
use std::fs::File;

fn read username from file() —> Result<{String, io::Error> {
let f = File::open("hello. txt”);
let mut f = match f {
Ok (file) => file,
Err(e) => return Err(e),

b

let mut s = String::new();

match f.read to string(&mut s) {
Ok (1) => Ok(s),
Err(e) => Err(e),

}

SR R FO AR [B] Err, PR RAE B [E

£ rust Al LA "2 I8 AT AT T 5 B R AR . Bln:

use std::io;
use std::io::Read;
use std::fs::File;

fn read username from file() —> Result<{String, io::Error> {
let mut f = File::open(“hello. txt”)?;
let mut s = String::new();
f.read to string (&mut s)?;
Ok (s)

" B AT AT ARG 1 SCRFEE G . il

use std::io;
use std::io::Read;
use std::fs::File;

fn read username from file() —> Result<{String, io::Error> {
let mut s = String::new();
File::open(“hello. txt”)?. read to string(&mut s)?;
Ok (s)




