Rust Study, 2022.05.13. Friday

Al &S}

m 2%

|
AX|517]:
$ curl https://sh.rustup.rs -sSf | sh
AKX Z|H,
Rust is installed now. Great!

EO[E THAIZSHE HAE= A[AE D20 F=IHEL

T A[ZF SEX| Rfn 2{AE HEZ A SHE{H:

$ source $HOME/.cargo/env

x| =l

$ rustc --version

W EHAE T2 M

~/project/hello_world E|# E2|0f| main.rc TS0 H&5}7|:

$ mkdir ~/projects
cd ~/projects
mkdir hello_world
cd hello_world

vi main.rc

B B B B

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

}



$ rustc main.rs
$ ./main
Hello, world!

Note 1: 02 7|= Tab(X), Space x 4 (O)
Note 2: printin =, printin!2 0132
Note 3: 2fQI2| 22 &4 &

W 72 2EY F7rE et 25 A28 & Ii7| X Oj
LXE AMtE¢ HAE 2™ Ay

WE A2 3 of7[X] ojL|x 2X]| =l

$ cargo --version

T2HE M.
$ cargo new hello cargo --bin
Note: cargo new hello_cargo --bin 22 hello_cargoZt ZZMEE Q|
Eg| o 4y
¢ hello_cargo/Cargo.tom| 24
(Tom's Obvious, Minimal Language, 2|&-d 22| & SE4H ot )
¢ hello_cargo/src/main.rc ‘8-d

Cargo.toml LH&:

[package]
name = "hello_cargo"
version = "0.1.0"

authors ["Your Name <you@example.com>"]

[dependencies]

Note: 2|Ed R HAEOMAM ZE 47| X| §&= St= A 2|0|E(crate)?t H el

main.rcE 0| H2E g+ME £ Flo ZES}I:

$ cd hello_cargo
$ vi ./src/main.rc



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

}
$ cargo build
Compiling hello_cargo v0.1.0 (file:///projects/hello_cargo)
Finished dev [unoptimized + debuginfo] target(s) in 2.85 secs
$ ./target/debug/hello_cargo # or .\target\debug\hello cargo.exe on Windows

Hello, world!

Note 1:
e rustcE O|&3IH mainrcZt ZeHEl CIHEZ|0f AOt Ot =
cargo buildE A4l LESHH /target/degub/ O A3 T M

d ol ol d o) K= .
Lo e ohHO| SF7] (O]o] HE }S mwi Zul:
$ cd ~/project/hello_cargo
$ cargo run
Finished dev [unoptimized + debuginfo] target(s) in 0.0 secs

Running "“target/debug/hello _cargo”
Hello, world!

- BEJHYEE MEHOIN M2 UET BaJt glof WENCH: BT 3
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WEQH M B 37| (ZE £ $ ME USE 1 Fay:

$ cd ~/project/hello_cargo
$ cargo run
Compiling hello_cargo ve.1.0 (file:///projects/hello_cargo)
Finished dev [unoptimized + debuginfo] target(s) in 0.33 secs
Running " target/debug/hello_cargo”
Hello, world!
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MSSIR| = @D, WE TH5E
$ cd ~/project/hello_cargo
$ cargo check
Compiling hello_cargo v0.1.0 (file:///projects/hello_cargo)
Finished dev [unoptimized + debuginfo] target(s) in ©.32 secs
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(1 Z2HE My

$ cd ~/projects/
$ cargo new guessing game --bin
$ cd guessing_game

result:

[yhhyun@localhost guessing game]$ 1s

Cargo.toml

extern crate rand;
use std::io;
use std::cmp::0Ordering;

use rand::Rng;

fn main() {
println!("Guess the number!");

let secret_number = rand::thread_rng().gen_range(1, 101);
printnl!("The secret number is: {}", secret_number);

loop {
println!("Please input your guess.");

let mut guess = String::new();

io::stdin().read_line(&mut guess)
.expect("Failed to read line");

let guess: u32 = guess.trim().parse()
.expect("Please type a number!");

println!("You guessed: {}", guess);

match guess.cmp(&secret_number) {
Ordering::Less => println!("Too small!"),
Ordering::Greater => println!("Too big!"),
Ordering::Equal => {
println!("You win!");
break;

Note:



e extern create rand; 2| F2|E 30|E FA|

e userand: E randWl 2E A &
o use rand:Rng — Rng M HAE Fo
o rand:thread_rng & 5== OS7} A|E(seed)E

8hl= S8 =8 E7|E S8 LItk

e use stduio; —» "HELIO|EHEZ| std2| YEHAUTZI0|E 2| ioE AHESHAILCE"
o jo Z}O|EZEIE AT EE TIH7|.
o Rustz 2= Z=20% HFO| preludell] ErRES 7t =Lt

¢ |et mut guess = String::new();

let foo = bar; — & (immutable) B X|H

let mut bar = 5; — 7}H(mutable) H= X|7H

o guess HaE AREAIZL O =2|3H2 Y 40| NYEEE 7HH

Z mut guessZ H9|
o String:new(); — String Et2 9| &= new() 2 &

o rﬂ

trait
St A AP E0|MTEH A}

o

(o]

e read_line()< io:Result {Ok, Err}E return
e printIn!("... {}", guess); {}:placeholder
o printin!("x = fandy = )", x, y); — {} A7 EH H =M= O Y
e |et guess: u32 = guess.trim().parse().expect("Please type a number!");
o guess2| EtES 32H|E H4+H u32(unsigned 32bit)2 Hb&
o trim()2 2 YFEIZH wns2 YN
o parse()2 EAIES AIHCE HiE
e guess.cmp(&secret_number) — geuss®t secret_number H| W S}7|
o cmp= {Less, Greater, Equal}2| Result@ 42| Z1tE Orderingdl &
o ZtZt2 {Ordering:Less, Ordering:Greater, Ordering:Equal}2 H 2 &,

[3] HI 2= W-E5}7]

Cargo.toml =74:

[dependencies]

rand = "0.3.14"

— HHE YA[SH= Semantic Versioning(semver) O| 22 £ 0.3.142} 2 2tk|= AP
£ XM3d5te E= HAEZ 2.
Build StH

$ cargo build
Updating registry “https://github.com/rust-lang/crates.io-index”



Downloading rand ve@.3.14
Downloading libc ve@.2.14
Compiling libc v@.2.14
Compiling rand v0.3.14
Compiling guessing game v0.1.0 (file:///projects/guessing_game)
Finished dev [unoptimized + debuginfo] target(s) in 2.53 secs

— rand A O|EE &0 HIX|Tt rand= libcOfl 2|ESIM libcE ZIY =&
2 2 9IC}

= T M
— YE = Cargo.lockO| HE d&3 D7 X[ HEEZS |§5H%"E'3f

20| 2E BT S 205K Rtk JockIt 2 M2 7tsh BEZ 7SS EICE
Updated}7|:

$ cargo update
Updating registry “https://github.com/rust-lang/crates.io-index”
Updating rand v0.3.14 -> v@.3.15

— Cargot 7|2X2 2 03.02C 310 04020 &2 HHOA X449 X4 HH
S &erft
= X - .

0.4x°| ItYEZ HFD 4 O™ Cargo.toml IS rand = "0.4.0"2 2 HHYE}

HHAOl TZ Jafal 7jd

ChE Z2 A0t OHEHK| = HapLt g8 2 2 & o Sl= keyword= 0| RUL.
e as - JHAESHAL, RS Zeots £ EYAS F&S| S5FALYE, use 2

extern crate TE0 Al 52| 0|52 HE

e break - HI2 2 =7t &=

o const- & B2 H 2@ ZQIE HO

e continue - L& Bt Fo= 04

o crate - 2|F I O0|EE IASIALL ST IR 27t FlE|O A= AYO|EE
ESH= 022 He-E gLt

o else - if 2 if let MO S & Fx=0]| O CHH[A

e enum - @HE HO|

e extern - 2|58 AYO|E, & =2 HLEE 217

e false - Boolean 2| HZAl(false)2 LItEtL = &

o fn- B4 2L B4 EOIE EHY Ho

o for - BEXtel F==2 EEsIAHL, ERAS FRASHALL O &2 &2 &
O|ZEFS FA

o if - RAA ATE 0BT £



ol
e ot

match - I E0f| 4f2 O{X|
mod - & & M9

move - 2EX 7t AL835t= ZE 40 TS 273
mut - SHHAL, 22 io”ﬂ HY & HEQIEof T
pub - &N ZE, impl £5, Z&2| public 7HA|

ref - HIAAE HRIE
return - 2| Ht=t
Self - EAZ #2510 U= Efel HE

—

AN
self - HAEQS =X =22 &
7‘._

struct - 2K M

super - 21X 2E2| B2 25

trait - E|Q M

true - Boolean 2| & (true)= LtEIL =
type - E}Q 2% B2 ma E|'O| Mol

Ol 2=l keywords:
abstract
alignof
become
box

do

final
macro
offsetof
override
priv
proc
pure
sizeof
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7h S Mo

let mut x = 5;

X = 6;

o HOIHY =X, #H=2] BIO|E T WX 7ts

=HH /7 HE S XH0] o H|

let spaces ="

let spaces = spaces.len();
e E compile &
o et = IfF2lStE 2 X F e HO|HYO| ZAtEO|= At= o2 BiL.

let mut spaces = "

spaces = spaces.len();
e Error &
o JtHHSE Yo[P o2 HO|HY2 FAlECH
M Xt HolHY 22 Fo|El 7B 4 spacesf| =AtE EOf 0247t
Ct.



AL
A4 Mot
const MAX_POINTS: u32 = 100 _000;

e U32Z unsigned 32H|E G|O|EHEtYS M A

HOIHE S

A2 Zel EfY:

. H4Y

o Signed — i — i8, i16, i32, i64
o Unsigned — u — u8, u16, u32, ubd
o isize, usize — ZZ A9 bit=(32bit or 64bit)0]| [L}2t Hol X|= O O| {

3

=%
o TOIAR =XAto| HIOIHY HA| 7ts
= 1234u8

o "'2 BOtet 2L A TE BAl 75
m 12345678 = 1234,5678

o 32 — f32EIUCZ FOISI2{H lety: f32 = 3.0; M & HEt HEHZ EL
21 HA|SHF OFgt.

o f64 — 7|= E}

o 7IE A A +, -, *I/I%

[ S R

e Boolean

fn main() {
let t = true;
let f: bool = false; // with explicit type annotation



o let tup: (32, f64, u8)
let first_element = x.0;

(500, 6.4, 1);

let second_element = x.1;

o W FELOIHA = HIO|H I 2 2.
FEO A= HE(n-1) B 22{HLCH
° HHEE

o leta=11,2, 3, 4];

o Q@A X|H: let first = a[0]; — A7 0.

o Gl= 24E =W 02{H, let tenth = a[9]; — Error

o O|O|E{7} heap 2 Ct stackOl| SEH=ICH

o H{E2 HO|H F=7F 7ZHHMO|X| RiCt.

o HIHEIRYZ IO 7xO| &Y, ZA7t 7tS5tL
HIE, HiE 5 AKX Yo ™ HEZ MASICE

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

}

fn another_function() {
println!("Another function.");

}

S5 ()0 BN TS M AT

, 9101 A another_fnction()0l main() 2t LI0IA HolZ|O{ = A=,
ZWO| M2 main() B LS =AML E Y

[H Iy =

o 7 ¥ <= ot = AK}:

fn main() {
another_function(5);

10



}
fn another_function(x: i32) {
println!("The value of x is: {}", x);

}

— another_function(x: i32) — another_function®| 07} ¥ ==(parameter) x £ Et !
i322 MO
— another_function(5) £ 55 ™ & X argument)Z 071 = x0ff MESIH St

- ok

2=,

Cheis g4 HERO| Oj7jES o).

= o—l.

fn main() {
another_function(5, 6);

}

fn another_function(x: 132, y: i32) {
println!("The value of x is: {}", x);
println!("The value of y is: {}", y);

}

— another_function(x: i32, y: i32) {.. HEHZ FOo|s}7| 0t S H =

T2 (statement) 3} E$ 2] (expression):
o Tt L0= F20F EHAIQ| 2IRISE MO RICE

o TE(statement): Bt2HZL0| Sl &, .2 ELIAHLL letdt €2 BH

HO

m x = 6, — ;{20 gretgt els.

m et x = 3; — let2 Ht2gt2 QIS

m letx =(y=6) —;A%0HA 60| HIetEl = x0f FE.
m letx = (y=6)— ;22 20|

AN Error
0| 1A Error

| |
r
%
N

o
>

let x = (lety = 6); — let2
o H ¥ (expression): BH2HZf0] Y= &
= x = 3 — AMOJZE0| giCt.

" ety =
let x = 3;
X + 1
) - BHBIgte gls Zo| AL,
St uhelzt Etel Mo
fn main() {

let x = plus_one(5);
println!("The value of x is: {}", x);

11



}
fn plus_one(x: i32) -> i32 {
X + 1

o fn BHET(ONIH A DR BAELR)) — BHEIBLERY (SIS ) HEl
~
=4

// Hello, world.

fn main() {
let lucky_number = 7; // I’°m feeling lucky today.

>

|0 =
L

P
0

a2 -if =
fn main() {
let number = 6;
if number % 4 == 0 {
println!("number is divisible by 4");
} else if number % 3 == 0 {
println!("number is divisible by 3");
} else if number % 2 == 0 {
println!("number is divisible by 2");
} else {
println!("number is not divisible by 4, 3, or 2");

}
}
e number < 5 EA!0| Boolean EtQY Z1tgf= BtetsHLt
e if bool_resut {.. 22 Z true, falseE 7}X|£ boolean EI H+E HIZ E2
= QULCH
N .

. a0 o T e
if 22 B84 Q2 0|85}
let number = if condition {

5
} else {

12



}s

o if .. {.} REMI7t BF2HZf0] = BB A (expression)0| 22 T2 (statement) 2H0]|

=HOS A O
4= & AULL

o let QO O] ifet elsel| BI2IZIO| S S =l EFRI S E number| EFRIO| HO|
&I},
if2t else Ht2HZEO| EFRIO| CF2 ™ number EFYS A Z8HA o 27} Lk

let number = if condition {
5

} else {
"six"

1

error[E@308]: if and else have incompatible types
--> src/main.rs:4:18

4 let number = if condition {
A
5] | 5
6 | | } else {
7| | "six"
8 | | }s
I

~ expected integral variable, found reference

note: expected type “{integer}’
found type “&str’

loop {
println!("again!");
}
o B} grEEITL
o MIME Ac = loopliQ| ErrorAE, breakE2 2 BHE0| HELCE

let mut number = 3;

while number != 0 {
println! ("{}!", number);
number = number - 1;

13



HIEE - for:

let a = [10, 20, 30, 40, 50];
for element in a {
println!("the value is: {}", element);

}

o for22 at CHE HEHH2E XS & O
o (ex) (1.4).rev()
o (ex) a.rev()

2aE0| HY Il

e HE2 ZE2OH 4 T ARH MELX| f= HEEE ASSHM He
garbage collection2 tCt,

o EE E2I07L A H22lE BYD ofF | B
¢ AAEE £RA0IE HEOE H 30| HHS YLt

| >
e 17
5L

o Al A7 Aoz HEE|E 210 Tt (last in, first out)
o 1X-AX 0|2} HIOIE X 2|7} th=Ct.

(CIoJE & olC| =X nolg Hart gict e 28 20 s AR
o HIO|IE 27| (pushing on the stack), HIO|E| 87| (popping off the statck)
o ™Al 2717k Hoi ™M AUO{OF &S 5= UCH

(2H0| E0{Z HO|He 27EE A7|E 740} Btot)

°
ot

(o]

HUEAl Hlolg 27|17t 285X &&= HIOIH= gl M et
HO[HE 2ol @5 M, 2SMHM7}t ol s2ts 2T = ZHE AUE
Ct.

[e]

(allocating on the heap, =gl O|] & StLh

o ABHO| ZOIHE Fots A2 20 HIEA| E=CF
o o MFE Ei|0|E101I {Zoh= A2 =2|Ch

HOIHE 7t2|7|= ZIHE Weatrtof ot7| =2,

14



A2 3%l

=TT =

1. E1___I 2r2tol ghe sietel 2L(ownenetd £2|f= HE A1 UCh
2. oHH0| & StLtol @14 BF EXHgr 4 QAT

3. Y7t A3z o=z BiO|Lt= [, 242 B2 TIChdropped).

N _
H~0| AT

{ // sE |aotAl LSLICH. OFa Ho0] HHHER.
let s = "hello"; // s= Ol N&ERH KREE&LICH.
// s2 JtXI1D 2Dt SHLICH.

—
~
~
o
|>
kU
1=
rr
o
>

B
o
0

W
"

r

@

o

fol

Qj

>

el
iifg

[

a

e Scope {.} 20| =7t SETH = EE I7HX|EH O 22

2
o>
"
o
i

String EIgi2 ¢

let t = "hello";
let s = String::from("hello");

2
et
ofl
n
o

o t=AEZ ZIHEZ AUIYUA| §|O|E A 7|7} HSYRICH — AEHO Z?

. SE AET EtYS ALY AFEXIR o2 HPYO0| 7ts5ttt - ez &F
o 2EZZ|IHE "hello"2 Ol MEst= 2AEYEI|CZE Heka M,
Strl ng: rom("heIIo") 2 2 5 AUCL
= UlYAm o] AR

let mut s = String::from("hello");
s.push_str(", world!"); // push_str()2 ol A
println! ("{}", s); // Ol £&0| “hello, world!

2l 2|

=]

pa—
=2 =
= EQ

HES AELN E0SLICH
g HLUIC.

o« AEY2|EO| Ot AEY0|DE BXY HYO| JHSHCE

O AN

ot

off A1 X|2 uf ojre2| e npy.
1. HEIL SO 2EHA O 22| E Q- H0F BHCf
2. String AHB 0| ELIH 22| E BHEBHOF 6“4
1. 2& Garbage collector(GC)7t ¢ A= M 22| ZZHZ &0t K| 7HCt,
2. GC7t St X|2 A AT mZe| '5*H|,
5 X| ™ Morgt o|o|E{ 7t io{X|
kPN e
3. 0| 2Xl= =224y ofojoict S = 0f22 X 0|Ct.

4. RustO M= Hpot 2fEl A3 Z ()5 HOUE S22 g 22|7) &
=R



2} GO E{7} HI=ZE[oM CHREX = T

let s1 = String::from("hello");

let s2 = s1;
sl
name [value
ptr \
len 5
capacity| 3 index |value
0 h
2 1 e
name |val 2 I
ptr / 3 |
len 5 4 °
capacity

o AEHO| ZQIE(F2), HIOIHZO|, 2T EIMHEZEF0| M
o Of HIOJE{7} 1—*1EH§ M.
o 22 515 SAMA|, 289 22|Vt SALE, »OIOIHE= AMZ /X (€2 =
Af)
. Scope% SOfLIE 51, s22| ©H[O|HE 25 K| 22 ThLt.
Ol= &£ X|27], double free 2LFE TS0 O 22| &40 Q10| =ICH
o O] W20 Rust =,
let s2 = s1 Ol M s1& F225I1, s27F FR 2 A|7[= movel| HAIS F
orLt.
o A% s1E5 SESHH CHZ1t Z2 Errors = 7 AULL
let s1 = String::from("hello");

let s2 = si1;
println!("{}, world!", s1);

error[E@382]: use of moved value: “sl1°
--> src/main.rs:4:27

3 | let s2 = si1;
| -- value moved here

4 | println!("{}, world!", s1);
|

AN value used here after move

16



= note: move occurs because “sl° has type “std::string::String’,

which does not implement the “Copy ™ trait

BHOIEE M2 ZAlH: W4, 22

let s1 = String::from("hello");
let s2 = sl.clone();
println!("s1 = {}, s2 = {}", s1, s2);

* lets2 = sl.clone(); 2| &= O|&310] YO OB = SAFSHCE

e 0] B2 7222 move tIHKIO| ottl, &2 LiE2l MZ2 YHO|HS 2=
710f,
CHAl 2 E3 = Of|2{7F LEX| R

2 Ef-Only data: Copy (2E40j|2t Ql= H|O|E{= HRE| 5=
7} gich:
let x = 5;

let y = x;

println!("x = {}, y = {}", X, ¥);

o O] ZQ AEHO|A EAF2O0| DHSO{ Xl Z{0|2 2, Error?} LIX|
o AEHOZ Copy’t O|FO{X|= HIO|HY:
o y329t LS HE HM4H EIUES
o truell falsedf= 4= 22l b
o fp4Qt S D E BEE ALH EIQUE
o Copy/t 7ts%tE fonzl':.'_fEE T =
(32, String)2 Q& L|C,

F

AQHD B

=
fn main() {
let s = String::from("hello"); // sJt ADXZ 22 SOHIASLIC
takes_ownership(s); // sl gt0l &= 2=z OlsMSLICH.
// ... 2l OlN GOl RS6HA &
let x = 5; // xIb ADT o022 SO SSLICH
makes_copy(x); // xJb &%= oo 2 0lsHSLICHS,
// i32& Copydt EHE2, xE O0IF0l A
// AMEdlE Lt
Y // WIIN x= AZZ 92 UJtD, s& 1 & UZLICH. &tXIet s= 0/0] 0

/1 EOE 20l 2dothl &&UCH

fn takes_ownership(some_string: String) { // some_string0| ADXZ OtOZ

println!("{}", some_string);
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Y // O4JIA some_string0l AT I SOZ SHO{GL] “drop’ O SEELICH. HXZ2le=
// HHME }ASLICEH.
fn makes_copy(some_integer: i32) { // some_integerOl AZDZ OtO =2 S BSLICH.
println! ("{}", some_integer);
} // WJIA some_integerdt ADE HOZ HOUHGSLICH. SUE 22 &M

O|I

FXl 2&ULICH
o UUDE|Z AL BLE BHH O12 S42 HHHARE 0/5)
1 40l H AFB3H £ 1 $4:0] scopeS HOILHS w7+ Bma| &jH 7} 0|2
Of X

| >
L
=2
Hd
L]
i
}s
rir
e
>
rir
oot
>
Hu
HI
rl_
ﬂ
]
oot
4>
10
A
(@]
©
D
I

>

i
-
|.|-|
je]

utstZtal AT

- — HA
fn main() {
let s1 = gives_ownership(); // gives_ownership2 BIatgtE2 s10
// OIS AIZLICH.
let s2 = String::from("hello"); // s29b ADIT O SHIASLICH
let s3 = takes_and_gives_back(s2); // s2= takes_and_gives_back 22 &

// OSSR, 0 &It BHEgtE s322%
// OIS AIZASLICEH.

Y // OHIIM s32 A2 o2 S G2H drop0l S=ELICH. s22 A2 &
/] LUK OISEHASEZ 0t L& LUK LSLICH s12 ADE He
// HOLLA dropOl SEELICH.

fn gives_ownership() -> String { // gives_ownership &It Bt S

/] 858 ZE22 0lsAIZLLC
let some_string = String::from("hello"); // some_stringO| AD I OHQ|

IEl

some_string // some_stringO| Bt&tE D, SE& Z9
// &2 0ls=ELUCt.
}
// takes_and_gives_back &== StringZ otLI 2ZO0tM CtE GtLIE BtetELICE.
fn takes_and_gives_back(a_string: String) -> String { // a_string0| A3 X
/] 22 S BSLICH

a_string // a_string2 BtEtED, SE6 R &2 0lsELICH.
}
o D= STt ARHESE JHNLH) BHHSE A2 HIASCL
o HAF HSE B4 TE SO|E CHA| 4B O HAHS S4HOE e ¢
A2 7 (OFe oAl)S AHXOF BtCt.
e O|F Sl ZdliE ROl "Ex=XHreferences)"O|LCt.
fn main() {
let s1 = String::from("hello");
let (s2, len) = calculate_length(sl);
println!("The length of '{}' is {}.", s2, len);
}

fn calculate_length(s: String) -> (String, usize) {

18



let length = s.len(); // len()&=s= ZAZ2 Z0IE Lrat&LIC.
(s, length)

A = Xl(References)t & &l (Borrowing)

fn main() {
let s1 = String::from("hello");
let len = calculate_length(&s1);
println!("The length of '{}' is {}.", si1, len);

}

fn calculate_length(s: &String) -> usize {
s.len()

}

o &s1:&xT HEol FTA

e &String: @ALZ FAE FXY HOHY

e 512 EAM 2FHINK| EA HEZ| KM Z otA THEX| F2H,
&s12| HEHZ 19| FAE HO|HZ ot= HEF AN 1 W9 FAH(0
HEZ &=x510
OO|E & AtESt== StH EIC}
O3 O|RZ &s18 &EXt2ta et

e fn calculate_lenth(s: &String) 0| A 2= B O FA7F 12| 7]= HO0[HY
olgz
&String2 2 BEHSICt [&(FATEILE|Z|=)String(RE ZEALR))]

o ARHE HAZZ A0 Of'—l‘ji Scopeg HOLIE H22[3iX|= SHX| =

=0 g BO|2 2 s push_str(", world"); HEHZ B St SHH ErrorZt Lt

7t EZXF(Mutable References)2 X Z=$t C|O|E| HILT|

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

}
fn change(some_string: &mut String) {
some_string.push_str(", world");

}

o letmut B3, 22 M H4F O = amut HFo = HIEAF|H
CHE g0 A HIO[H & HiE 4 AL

19



o ADTUO| FHABRRHE S ST IHs L,

et r1 = &mut s;
let r2 = &mut's; — Error
o CtE AF T M= CHA| BHE 5= ULH

let mut s = String:from("hello");

{

let r1 = &mut s;

Y/ 7N M2 238 o2 Sote bz 22| OtF 24 S0 M2=2

HEXE BtE F= JASHCH
let r2 = &mut s;
e EH HE JIHH BXXE £ 5 giCh
let mut s = String:from("hello");
let r1 = &s; // =Xl S
let r2 = &s; // =X 8=
let r3 = &mut's; // & =Xl
e 22t &2 &2 HO[H 20|~ (Data race)& 27| #I&O|LC}
ClofE| gjo|A7t 2ot £ 242 Ch21F 20t
o T 7 O]&e| ZOIHI} SA|0 &2 HO[Ho| FZotC}
o 11 & MO{k StLte| ZOIH7F HO|HE &Lt
o HO|HO| §Zt=0H &7|=2tE St= ot HFHLZE SiCt.
o ZOIEE HIY|HM HE2|E SHAsHHE|H OtF £28l= =2 HXEX
(Dangling References)?t | O 2IC},
Rust= O|H &% ErrorE &L}
O|E Tted{®, Od F=A7t Ot H|O|E & ELiF 2}
fn main() {

let reference_to_nothing = dangle();

}
fn dangle() -> &String {

let s = String::from("hello");
& // 1Y s2 otH s2 A7AH0| 0ISE0 Ot 2HIE L.

£ 2}0| A (Slices)

£2}0|AE 0|83 AL

—_

fn main() {
let mut s = String::from("hello world");

20



let word = first_word(&s); // word= 55 = 2 A
s.clear(); // 0l R=& string2 HIRA ""2 CtEN
// word= OiJIA Oi& Sl 58 210 UKL, 52t= g2 2A0IUNH & = A= 2ELZ2 0N es
LICt.
// word= Ol && RSotA ZSLICH OH 2H....

fn first_word(s: &String) -> usize {
let bytes = s.as_bytes(); // s SXAZS HIOIE(2IHEZ UHBIZZ HE
for (i, &item) in bytes.iter().enumerate() { // iter2 BI=AIJ|1], enumerate FZCt

=
if item == b' ' { // SHQl HIOIEO0IH....
return i; // O{J|& 55 BHEt
}
¥
s.len()
}
o XXtz StLte| EXIE A0 Cf3Tt FAE BEHCH
o WET YIS HIXHEIZ £ 4 UCH &s[0.5] BAO=

let s = String::from("hello world");
let hello = &s[0..5];
let world = &s[6..11];

S
name |value index [value
ptr —pt () h
len 11 | e
capacity| 11 2 |
3 1
world 4 o
name |value S
ptr ——» 6 W
len 5 7 °
8 r
9 1
10 d
fn main() {

let mut s = String::from("hello world");
let word = first_word(&s); // worde= AEZ AXAXQ &2H0I1A QA i

]
na
mnr
[
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o
J

s.clear(); // Error! ¥ ZXEIE HEOUA, clear()S AlEGII| ¢

& GiCt.

-

fn first_word(s: &String) -> &str { // string slicell EIYS strZ 20
let bytes = s.as_bytes();
for (i, &item) in bytes.iter().enumerate() {
if item == b' ' {
return &s[0..i]; =A% HAE Brat

-

&s[0..2] = &s[..2]
o &s[3.len] = &s[3..] (when len=s.len())
e &s[0.len] = &s[..]

7|Et S2t0|2F

let s = "Hello, world!"; // AEY CIEEQ s° EILS &strO|Ch.
let a = [1, 2, 3, 4, 5];
let slice = &a[1..3];

gdotel HolHEs =M= EHF7|

—_ —
TN ‘§e[otAl =7|=t5t7|

ALEXAIE HE HE user M| HOJ:

struct User {
username: String,
email: String,
sign_in_count: u64,
active: bool,

o struct TZME { 2L EtY, Z=EHY, L) o HENZ HO|
o LCHHO| BEOEl CtYS HIO|EEFY S HIE =



Eof =M=

Al
. oM 250] ast %@&ﬁﬂm*EPW%Wmﬁmgﬂ%%Mﬂﬂﬁ
2EH7} Ol &
Q3tct,

mt:l

F2koi T}

—

TEH| Usere| QAARIA JHd

let userl = User {

email: String::from("someone@example.com"),

username: String::from("someusernamel23"),

active: true,

sign_in_count: 1,

s
e LE: String:from("HIO|E{")
z0c Eﬂoliﬂ
B2 QIAEHA MY
£ E2c HA:

let mut userl = User {

email: String::from("someone@example.com"),
username: String::from("someusernamel23"),
active: true,

sign_in_count: 1,

1

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

o TEXWICY - HIBEO|E WACR B

e OIAHAE Hrﬂfteqtﬂ TZHX| 7} mutableZ define E|0{Of &

o= ZF

L Zhg U Wop JAHAS s B4

fn build_user(email: String, username: String) -> User {
User {

email: email,
username: username,
active: true,

sign_in_count: 1,

}

}

P #ﬂ%E%%é|6#JWH§HWE%NEH%WH% % £lof
Oh7H 4B S AEFBICE (ChS OfF| AE

fn build_user(email: String, username: String) -> User {

23
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User {
email,
username,
active: true,
sign_in_count: 1,

CHE M2 EE9| HO|EE &-8o)|AM ALHA MY

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

1
o MZ G2l LO|H 0|2l 2852 , .72 HEHE ALE

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

1

2 10|, HIo|EEFYEt orderingSt RE T

struct Color(i32, i32, i32);
struct Point(i32, i32, i32);
let black = Color(oe, 0, 0);
let origin = Point(@, @, 0);

7K E 0|82 oA

>

=N
EFE

O

O] 2~

[n

o5t
#[derive(Debug)]

struct Rectangle {
length: u32,

24



width: u32,
}
impl Rectangle {
fn area(&self) -> u32 {
self.length * self.width

}
}
fn main() {
let rectl = Rectangle { length: 50, width: 30 };
println!(
"The area of the rectangle is {} square pixels.",
rectl.area()
)s
}

o TXEXNO| =72 F=X| HO|HE 0|8St= &8 Foldt7| = At
e impl Rectangle {..} 2 H&AE F7}
e fn area(&self) -> u32 {. PE{Z Of7fH=

M|

TN AHHE 23S

O B2 2t & 7= Hl&E 8o|5t7|

fn main() {
let rectl = Rectangle { length: 50, width: 30 };
let rect2 = Rectangle { length: 40, width: 10 };
let rect3 = Rectangle { length: 45, width: 60 };
println!("Can rectl hold rect2? {}", rectl.can_hold(&rect2));
println!("Can rectl hold rect3? {}", rectl.can_hold(&rect3));

struct Rectangle {
length: u32,
width: u32,
}
impl Rectangle {
fn area(&self) -> u32 {
self.length * self.width
}
fn can_hold(&self, other: &Rectangle) -> bool {
self.length > other.length && self.width > other.width

o AN HALEHEFIRMN G O|E)
fn MY (&self, Ha: FILFEXEE) ..
o HENZ 2L}
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rr re

24)

impl Rectangle {
fn square(size: u32) -> Rectangle {
Rectangle { length: size, width: size }

}
}

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

}

o TXZMN.HAE(
TEN A2t 2 YE E £L0F
e String:from("EAtE") & At oA

SAYL OE O

=

Sy g9

et (associated fnctions, +XH| LH2| &selfS Of7H'H
s

AL
T

E %X ¢

(o]

=
-]

AF2 X1 0| B 0| E{EF2) (variants)& S8 TENHAlS| HlO|E{2Z (T|0|

E| EtY ME)

enum IpAddrKind {
V4,
V6,
}
struct IpAddr {
kind: IpAddrKind,
address: String,

let home = IpAddr {

kind: IpAddrKind::Vv4,

address: String::from("127.0.0.1"),
¥
let loopback = IpAddr {

kind: IpAddrKind::Vé6,

address: String::from("::1"),

E { MEXHIHOIHEIYE, ...}
SO|E:AHEAE Q|| O| HEt Y

]
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TZH| glo] B =H HlolE 27

enum IpAddr {
V4(String),
V6(String),
}
let home = IpAddr::V4(String::from("127.0.0.1"));
let loopback = IpAddr::V6(String::from("::1"));

enum IpAddr {
V4 (u8, u8, u8, ul),
V6(String),
}
let home = IpAddr::v4(127, 0, 0, 1);
let loopback = IpAddr::V6(String::from("::1"));

enum Message {
Quit, // & OI0IH 2US
Move { x: i32, y: i32 }, // 9% 2IX =&
Write(String), // otLI2l String Z&
ChangeColor(i32, i32, i32), // AMIJHSl i32 E&

L

oot

struct QuitMessage; // % JxA
struct MoveMessage {
x: 132,
y: 132,
}
struct WriteMessage(String); // S 2ZX
struct ChangeColorMessage(i32, i32, i32); // 52 XAl

o 20N EX0| @HYOE O LEMZZ otLES| EAH| variantE F=

- UL

AHEO| ABE S ST
impl Message {
fn call(&self) {

// HAE WHES I EAg = ASLICH

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

27



Option €A1 NullZtECt £E2 HE

o Z{AEE=CHE QOIE0M E5HH 2 = U

o Null 2 2+0| QiCts A2 HESH= SHLt| 24Ol

o null 2 5{85t= QO0M =, Hes S & MEE StLt7t 2 = QUCH
o null 22 null 0] O}

e RustO| A= Null Cf4l Option<T>7F ULt

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

e Option: 2 20|X| 211 variants@! some(T), None2 HIE A& == QUC}
e SomeO| Ot None2 AH83}E{H, Somel| Et 2 2 2{FOFStCt.

let some_number = Some(5);
let some_string = Some("a string");
let absent_number: Option<i32> = None;

e 20 Null2Ct Option<T>

match S & N0 AHAEXE

enum Coin {
Penny,
Nickel,
Dime,
Quarter,
}
fn value_in_cents(coin: Coin) -> u32 {
match coin {
Coin::Penny => 1,
Coin::Nickel => 5,
Coin::Dime => 180,
Coin::Quarter => 25,

if let2 A2 2129 S & MO

— —

let some_u8 value = Some(0u8);
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match some_u8 value {
Some(3) => println!("three"),
_ = (),

e ?l AEE OS2 20 A

if let Some(3) = some_u8_value {
println!("three");
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