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REEENFK

o NEFEANREMNMAE
° RFHIR
o ERXNKR. FEANRNAGTZ R, BFEHNNIER, ERHLK,
o PENK: NREKL, HFARKENE, BEEHETEIL,
o HIB/NR: NEEEL, FENIR, FHEENE,
o NMHNHNFHRTANKAER? BAMIE?
o AIFIERE. BHEH, ®EER, M8
o BIiREIY. BIIRM, WITHE, HEEE
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C++ tafUx

o MHELRT C HTHHTT:
o new/delete R SWMENKEE, EHBRFEULEEHIE FEAHAXN RAMIETH,
o HINFABMEEX . RIFBFBEXAAFRREFIENTR,
o M. HEIEX EXR—IHEREFITR,
o Bt HEIBX EXMB—IHEKNEFEEBLS — IR,
o R EI.
o IEFHAISI AL ARIEFIEM BN RIGEF .
o =I5E. BEHM. NEBRMENASEETHER,
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Rust 89f%

SIANBFEM (ownership) 8947

o Rust EA—IREBSHRANMFURRE T EXHFAER,

o FIEM (JLFH ) AHENREE, FILETHHFFHERN,

o Rust MIZEXAE LRI E CAMN Rust FERNWERARERN}F, SHESREBEBRF
B,
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PR

o Rust PHBNMEEHREE (owner),
o F—HZIRF-—THEE,
o HFEELY, EHHKREFR,
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B ESZEHRE

o LEHEMBEIENIBN
o —MEERANARE-—IES,

o WMR—THTHHEME, HMBENEITRH B N
o X T ENEHIEIE, XEHRERK=E,

fn foo() {
// Creates a Vec object.
// Gives oumership of the Vec object to wi.
let mut vl = vec![1, 2, 3];
vl.popQ);
vl.push(4);
// At the end of the scope, vl goes out of scope.
// vl still owns the Vec object, so it can be cleaned up.
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BAEX

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

// Oumership of the Vec object moves to v2.
let v2 = vi;

println! ("{}", v1[2]); // error: use of moved value “vi1’

@ let v2 = vi;

o HMIHIERMNEEH, THERINIFERM,

o BIETHALITFEE,

o MAAE. LEMBWFENHRES v2, K vl BATHIPRS,
e println! ("{}", vi[2]);

o BT vl EETHRARMNTESNT, B,
o Rust SRR FR LIX DR, Mt RBiFER,
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MBENEX (4:)

o B AENERFNMNEX, ¥ REFZTNNEIESD,
o BENEBINTA ( L_L_}TME NHEERZR C++ MBIEAH std: :move KEHXIEE,
o Rust b i@id std: :mem: : {replace, take, swap, drop} SERIERKLMSHFHE
WEE,




0000000 0e000000000000000

PRERNER

o FARBIEMNBEEIEHL AN
o MRBAREBSHHEHIMEN, RESEFTHEI,

fn vector_length(v: Vec<i32>) -> Vec<i32> {
// Do whatever here,
// then return ownership of ‘v’ back to the caller
v

o URUBRIXMITEATEATY B,
o MRFRNEEBMS, RENEEEHIHBA

XM
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&H

o SHBIZHMN, Fu#tiTiEA (borrow),

o TBENEBISIAXEREEINEIENAEN, LNMAEREGIHTERERK,
o H5IABIERE, EREEZER,
o FRNZERARENEIBNIEN,

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

// v_ref is a reference to w.
let v_ref = &v;

// use v_ref to access the data in the vector v.
assert_eq!(v[1], v_ref[1]);
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& (%)

o WRMEM: RBRFKNTEIZIRSEo
o S—NEERSIAHFEN, THEXEMBENEIENMEN,
o AAMARERESEEIMRIA,

let v = vec![1, 2, 3];
// v_ref is a reference to wv.
let v_ref = &v;

// Moving ownership to v_new would invalidate v_ref.

// error: cannot move out of ‘v’ because it is borrowed
let v_new = v;

// Cancel the effect of NLL (non-lezical lifetime)
println! ("{:7}", v_ref);
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FFiEE & ap I A

fn main() {
let v = vec![1, 2, 3];
let v_ref = &v;
let v_new = v;

o R v_ref FEERHLERE, NERWAFESIAHEENTREBIMANNER,
o BE, £TE%x ﬁﬁﬁﬁﬁ, v_ref B4 EHTURITE R,

E@EEe AR (NLL, non-lexical lifetime)

o 2018 RRFEM

° ﬁ%‘i%lﬂﬂﬁﬁi P EHABUA TR EIAE, mAREDEERE,
REESEAREENRE, ETRERER,

° ﬁQH]V\]@T% The Rust RFC Book,



https://rust-lang.github.io/rfcs/2094-nll.html
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ER SR

/// “length” only needs “wvector™ temporarily, so it is borrowed.
fn length(vec_ref: &Vec<i32>) -> usize {
// vec_ref is auto-dereferenced when you call methods on it.

vec_ref.len()

}
fn main() {
let vector = vec![];
length(&vector) ;
println! ("{:?}", vector); // this is fine

@ = length EMXEA. vec_ref MS|HMNE N LB, KEE &Vec<id2>,
o SIARINENTEY, ELTE4HEMEME,
o ERBUIMEREE, BH%R (length HERE ),
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BESEE

/// “push’ mneeds to modify ‘vector  so it is borrowed mutably.
fn push(vec_ref: &mut Vec<i32>, x: i32) {
vec_ref .push(x);
}
fn main() {
let mut vector: Vec<i32> = vec![];
let vector_ref: &mut Vec<i32> = &mut vector;
push(vector_ref, 4);

o TEXJLLUBIIAIZES|Ak#THEA: &mut vec_ref
o ItHY, vec_ref X —1T%EH Vec KI5,
o XKAIZ &mut Vec<i3d2>, M2 &Vec<ild2>,
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EREHE

/// “push” needs to modify “wvector  so it is borrowed mutably.
fn push2(vec_ref: &mut Vec<i32>, x: i32) {

// error: cannot move out of borrowed content.

let vector = *vec_ref;

vector.push(x) ;

fn main() {
let mut vector = vec![];
push2(&mut vector, 4);

o iR THBIMSIMAGHATLEE, INBZSEEIEBNMBENEY (RN ARX
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& (%)

o Rust ERZHEAT=EEMESIAH, ERFLBRAFTEEAMSIMA,
o EMSIMENEREZTAAR,
o ReIERsIBEXHNERL,

let mut a = 5;
let ref_a
*ref_a = 4;

println! ("{}", *ref_a + 4);
// ==>8

&mut a;
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Copy X%

® Rust X7 Copy ## (trait), FRox—FEETUEN, MAZARINOBINIEX,
o BEXHMAILLRRBRY, HIITARKRMHETH (BER C++ PEIANENLETH ),
o REHEAKAERE Copy K& (132, £64. char. bool %% ),
o AIES|AMEEINE Copy £ (a0, Vec. String),

let x: 132 = 12;
let y = x; // 432" is “Copy~, so it's mot moved :D
println! ("x still works: {}, and so does y: {}", x, y);
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&R AN

BEERNALEEE, AT,

REER TN R FEEHSRENENSIA,
— PN RITURNEFES N ATESIB (&T )
FHENBE—PTESA (&mut T

U ERERERNFE,
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BERNER

o ZRERBHNH R ABUNESHRNHTERI OS5 [RENRE KK,
o XFREGE C++ A0 Java FiBS &R TS HkH,
o BES3|AIR, flwn Java h#EEFTESH ConcurrentModificationException &
®o
let mut vs = vec![1,2,3,4];
for v in &vs {
vs.pop(Q);
// ERROR: canmmot borrow ‘ws' as mutable because
// it is also borrowed as immutable

o pop BEEMNTLAAMEH vs KEIEE,
o BE vs EAEMART T TN IRTBEIREH,
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ERNIER (%)

o EBMEMEA (use-after-free)
o XMEXE C++ EREBIHRFN, BRI SEETHER,
let y: &i32;
{
let x = 5;
y = &x; // error: “z’ does not live long enough

}
println! ("{}", *y);
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ERNIER (%)

o E%E’]%E‘B& =] L,

error [E0597]: “x° does not live long enough
--> src/main.rs:5:13

|
5 | y = &x; // error: “x° does not live long enough
| ~” borrowed value does not live long enough
6 | b
| - “x° dropped here while still borrowed
7 | println! ("{}", *y);
I

—-— borrow later used here

BILE A B ERENBRRSHORNGFL 20,
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Bl @mE

o MERA=MERT.

let mut vs = vec![0,1,2,3,4,5,6];

// Borrow tmmutably
for v in &vs { // Can also write “for v in vs.iter()"’
println! ("I'm borrowing {}.", v);

}

// Borrow mutably

for v in &mut vs { // Can also write “for v in wvs.iter_mut()’
v = kv + 1;
println! ("I'm mutably borrowing {}.", v);
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0000000000000000000000 80

BlF. ME (%)

// Take ownership of the whole vector

for v in vs { // Can also write “for v in vs.into_titer()"
println! ("I now own {}! AHAHAHAHA!'", v);

}

// “ws' 4s mo lomger walid

o MATZEITHNEH
o MFEITAEMN
o REFFEM
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il

o M E—TEHRILASHSIA, %%Tﬁlﬁﬁfﬂqﬂﬁ’] h B

o MAMNEMIEERE &x[s..t], Hd s 1 t BT LURIEE R S8,
4 ‘H_j;j—[’j'ffﬁﬁ &X[S _t] El]ln/fo

o MK SIMMLARFNNY A REHFEM,

let a = [1, 2, 3, 4, 5];
let slice = &al1l..3];
assert_eq! (slice, &[2, 31);
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S EIE

o Rust BRI BEMIEIBELIMN AR
o LM struct. 1§ C/C++ BHNEMINRK, Fﬁ?ﬁ?—??ﬁ)ﬁo
o 2 enum: & OCaml, ¥IBTUE/LIPHEE L

o FEMANMEEH T UFHE T LI impl, ﬁﬁ?m)@ﬁ)ﬁﬁiﬂﬁ’\]ﬁ‘}%o
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AR BA

o EF C++ tB%E
o fi name: type RFEBHEMAKE (field), BIRARRETE. FE&,

struct Point {
x: 132,
y: 132,

o ZMBIRR, ZEMIKA CamelCase & =, EMWMIET snake_case &% A,
o EMAATEH ARG (I SLHlk ),

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

11142 Rust 4
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AR ()

o FHMIRHE T A RIC SR
o FEMETRRI N VBT
o WNAEBIRNAMENERBE, BTMUEFB—IMRVBUNEEE, SEBFHTIGE.
let mut p = Point { x: 19, y: 8 };
p.-x += 1;
p.y = 1;

let q: Point;
q = Point { x: 1, y: 2 };

XM

11142 Rust 4
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o MUK FEHRHN T L MRS,
o TRMETENTNEM, REELX,
o HRNTEM (AITERM ) TBL Cell KERIIH, FARM.

struct Point {
x: 132,
mut y: i32, // Illegal!
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LSRN B AN PR

o HMAEEMENRRNEF=EE,

o Point MEELZF (fully qualified name) 2 foo: :Point,
o HEMRNERINERE N,

o TLEIT pub XEFEMAE,
o MAHREESMIKENRIRATIE,

mod foo {
pub struct Point {
pub x: 132,
y: 132,
+
}

fn main() {
let b = foo::Point { x: 12, y: 12 }; // error: y is private

11142 Rust 4
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SARBT AR (57)

mod foo {
pub struct Point {
pub x: 132,
y: 132,

// Creates and returns a new point

pub fn new(x: i32, y: i32) -> Point {
Point { x: x, y: y }

b

o ¥ new FLEMIK Point £/ —MIRK, HILLTTRSEENRLHE,
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SRR EFNEL

o FEMEAENIIGHITUAE .. s M s PRIMIEAHE £ IAE (FHINERHEN? )o
o FREREAEMIHIIREIET HIEE M B AREAIR 2 IREL,
o WNEMRNER NIR —EH,

o MREEEEMAKGERLENFHBIFITH.

struct Foo { a: i32, b: i32, c: i32, d: i32, e: i32 }

let mut x = Foo { a: 1, b: 1, c: 2, d: 2, e: 3 };
let x2 = Foo { e: 4, .. x };

// Useful to update multiple fields of the same struct:
x =Foo { a: 2, b: 2, e: 2, .. x };

XM

11142 Rust 4
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TUAEHE

o LALLM (tuple struct) REMEN—FPA, WKLY, BLFHENET,
o TG ITAIEBITEFRITOE, Flio x.0. x.1 &%,
o I U@L match HFFTITH,

struct Color(i32, i32, i32);
let mut ¢ = Color(0, 255, 255);
c.0 = 255;

match ¢ {
Color(r, g, b) => println!("({}, {}, {H)", r, g, b)

XM

11142 Rust 4
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TCHEIRH g

o T ARGIEHFIER, MANNAR—HIE,
o MWARA “rEE" R ( “newtype” pattern),
o WREELEM FEMHEHN, BERHAZEN (FT2E—FKE ),

// Not equatable
struct Meters(i32);
struct Yards(i32);

// May be compared using “==", added with "+, etc.
type MetersAlias = i32;
type YardsAlias

i32;
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BRTEME ( TRNHEE)

o TFE TR/,
o XFFMEMAETEE,
o XFLEEMIRME ST IASLBILH,
o BEWANRMENHMBEIBEMNIRCEE,
o g, TTNANIET— 1B RTNEIENIKE,

struct Unit;

let u = Unit;

REFEANRZSHAR

%2 Rust RIZIES 36 / 63



&
O00000@0000000000

o 2 (enum), 2K (sum type), MEFRTITURELE— IR,
o 1AXTHh, EAFITALEIRAE (product type)so
o Rust ##zstt C/CH++. Java FIBS TR ERR S,
o HENEFTH (variant) ThL,
o HEHIE (BNUTETK)
o Hup& AR ( SRk )
o BEARBMBFLHEE ( THTHE)

enum Resultish {
Ok,
Warning { code: 132, message: String },
Err(String)
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o MENTRHFAETHHASHNEZFZEF: Resultish: :0k
o TLUF M use Resultish::* LB ERSIANLBNE F=E,
o SHMXAEMERE, o xtasttiTIITER,

match make_request() {
Resultish::0k =>
println! ("Success!"),
Resultish::Warning { code, message } =>
println! ("Warning: {}!", message),
Resultish: :Err(s) =>
println! ("Failed with error: {}", s),

o MEMESE (constructor) o MR RET—HEGEA, B4 Resultish: :0k,
o THNMABLERBNABNEBEER.

XM
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o FRIAEEE —FhRMAMAHBIEN List KA.

enum List {
Nil,
Cons(i32, List),




o HIHMEXERENHILE K/ BB,
o FEMFFIMAERINER T EAIKFMEN, FLTEERI,
o ENMWTRERBATAMEMSIARTMHE, BITUBRIET,

enum List {
Nil,
Cons(i32, List),
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AR B RIFEIR

error [E0072] : recursive type “List™ has infinite size
--> src/main.rs:2:5

I
2 | enum List {

| ~TotmmeeT recursive type has infinite size
3 | Nil,
4 | Cons(i32, List),

I

—--—- recursive without indirection
I
help: insert some indirection (e.g., a “Box™, "Rc™, or “& ) to make “List™ repr
I
4 | Cons(i32, Box<List>),
| ++++ +

For more information about this error, try “rustc --explain E0072.
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Box &/t

@ Box<T> Rigmif E N RHIsH, EANRHNE—FIES,
o Box —IHEMEIE (T £ ), TRELEHZ,

o Box BT EAEN<BMER,

@ i@id Box::new() KEIZ Box,

let boxed_five = Box::new(5);
enum List {

Nil,
Cons(i32, Box<List>), // OK!

o EEHEH NS H—F IR,
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impl Point {
pub fn distance(&self, other: Point) -> £32 {
let (dx, dy) = (self.x - other.x, self.y - other.y);
((dx.pow(2) + dy.pow(2)) as £32).sqrt()

}

fn main() {
let p = Point { x: 1, y: 2 };
p.distance();

SRR AT IALIAE impl REGERE,
MR, FEMETSICSHTIHGE,
_Il/lﬁﬂ pub >|—r7a_/£F' BAAFH, impl REBRAZFAIFERZ pub 8.

11142 Rust 4
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7ESEER

FENE—INZH (BFA self ) REXNHEFENIBADRE,

o &self. FAEMBANRIE,
o —MEATREMFAXFAN, KUF C++ THEMRRE

o &mut self. AHAFEHERAXNRHE,
o AFNEAFEBMNERFER, KT C++ PHLBAREE,

o self. FEREBNEHNAEIN,
o HASEREEXNR, BNTLIREIHMNE,
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AASHRER (61)

impl Point {

fn distance(&self, other: Point) -> £32 {
let (dx, dy) = (self.x - other.x, self.y - other.y);
((dx.pow(2) + dy.pow(2)) as £32).sqrt()

}

fn translate(&mut self, x: i32, y: i32) {
self.x += x;
self.y += y;

}
fn mirror_y(self) -> Point {
Point { x: -self.x, y: self.y }
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impl Point {
fn new(x: i32, y: i32) -> Point {
Point { x: %, y: y }
}

fn main() {
let p = Point::new(l, 2);

o KEXRES AN, BREE self 58,
o AR FEALZF=EEX.. Point: :new(), MR Point.new(),
o KM CH+ hHERASM R RE,

0 —MECE—NE A new HIKELREER & REHER,
o Rust XHERBMWERENT X, W A% BaE,
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0000000000000 000e

o Tk, REKEEFIRITEEER,
o 17, Vec::new() 0 Vec::with_capacity(capacity: usize) #:& Vec BIMiEH
#,
o JIIETBEWARIK,
o Rust hZ&MEFI A EM (compose) HIFME,
o HFEI (trait) REERNUIKINEE,
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LHIRFI AL

o T IMA match 1BE) X EMAF TR,

pub struct Point {

x: 132,
y: 132,
}
match p {

Point { %, y } => println!("({}, {PH", x, y)
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LEAMRHILEL (%)

o — LA AHIRIT:

match p {
Point { y: y1, x: x1 } => println! ("({}, {PH", x1, y1)
}
match p {
Point { y, .. } => println!("{}", y)
}

o ILEAY I A — & Ei% I8 AR BART MM o
o BFEMMAKIHRFIH K, NN HEELMHLE,

o T struct_field: new_var_binding MIBERBATHENTES,
o ABII L. FH .. ABAAERERIIETHNE,
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P

o Ff ref TUEMENKE—ITENSIA (TURHE, HEERESHEN O
let x = 17;

match x {
ref r => println!("0f type &i32: {}", r),
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5| A7 =UEES ( 47)

o £/ ref mut 5| BHFRHITIE,
o (NHMHILA MM R E mut M,

let mut x = 17;

match x {
ref r if x == 5 => println! ("{}", ),
ref mut r => *r = 5
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if let B4

o MRAFELENLmRAF, A if let BEASRIERE,
o Mz HTH) Resultish &I 4.

enum Resultish {
Ok,
Warning { code: 132, message: String },
Err(String),
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if let 184 (%%)

o RIRMEBAMBHRSER, HBERHA B,

match make_request() {

Resultish::Err(_) => println!("Total and utter failure."),
_ => println!("ok."),

o TP LRRILA if let HEA:

if let Resultish::Err(s) = make_result() {
println! ("Total and utter failure: {}", s);
} else {

println! ("ok.");
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while let iEf)

o XHE—1KMHY while let B4, (EARBHEREE LI EMH KM,
let mut v = vec![1, 2, 3];
while let Some(x) = v.pop() {
println! ("{}", x);
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REBLRE

o WTFERERANEIELEM, TMUA C tIZABTRNEELE,

#[derive (Debug) ]

enum A { None, Some(B) }
#[derive (Debug) ]

enum B { None, Some(i32) }

fn foo(x: A) {
match x {
a @ A::Nomne => println!("a is A::{:?7}", a),
ref a @ A::Some(B::None) => println!("a is A::{:7}", *a),
A::Some(b @ B::Some(_)) => println!("b is B::{:7}", b),
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REBSPE (%)

foo(A: :None); // ==> x is A::None
foo(A::Some(B: :None)) ; // ==> a i1s A::Some(None)
foo(A::Some(B: :Some(5))); // ==> b 4s B::Some(5)
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RAMLRHY SR

fn main() {
fn plus_one(x: Option<i32>) -> Option<i32> {
match x {
Some(i) => Some(i + 1),
// error: not exzhaustive

}

let five = Some(5);

let six = plus_one(five);
let none = plus_one(None);
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RALENERADE

o B ILAIEE) match

o TELHTE, 85 let. if let. while let
o for {EIF

o RIFFABHSE
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for BHHIRIVILAC

let v = vec![1, 2, 3];
for (i, x) in v.iter().enumerate() {
println! ("v[{i}] = {x}");

o 7t for &K for f1 in Z[EJIHRBEHRTEN o DIFBE LA,

XM

Til% 2 Rust 4
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RS LR

fn tuple_add((a, b): (i32, i32)) -> i32 {
a+b

}

fn main() {
tuple_add((1, 2));

+
IR R 02 $0 B BT DAE AR =L AL,
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° FIENSEHR
o —MEERNARFEAMUTHESIAz—:
o ZNATUESIA
o — &5/
o BRPMBHIREESTEHNEHNMNEE,
o LM kLR
o MR, —FpFALE
o M. —FpFOKEY
o EZmRIILAD
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