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fn main() {

let x = String::from("hello");
let y = x;
println! ("{}", y);
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aalg 1udal J“Oi He bale Cudidl piy (WSL imacOS .Linux) (usigu dauuill dok Ul
:awAliall Rust olgal alulivg rustup caudiy 0géy

curl --proto '=https' --tlsvl.2 -sSf https://sh.rustup.rs | sh

00§83y (adll &gyl duly Jpoas el 9l) 83,33 &y 638U ual cuptill Jous =y
il

rustc --version
cargo --version

rustup --version

Olgal alul WAl asyg rustup-init cuio pladiwl Rust cudi oi Windows oUA; (ile
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nightly .beta stable :Olgall s ¢lgiga 1.0

:633210 Clgid pe Rust Glgal Juwll pisis
Jhiiwlg Galgs Jraal o ¢ pleilg Qi graliall LAl stable -
5ol juiall asdo ¢ paldll paiuall jlanll :beta -

Jiap Olgal gi &pnn Gliwo Ul dall aie Ul pading Ug sduwpai Olo (oAl nightly -
.Ollanl 650

clnis loaie nda nightly pladiwlg (gudlal JuAS stable cldy) y1d yiol Jol pw Jioh
U3 digeo &

rustup default stable
rustup update
rustup toolchain install nightly

rgualialll alacll i 993 aby wigal dlwlw pladiwl aalg ol Jusuii clifoy

cargo +nightly —--version

cargo +nightly check

£opitally anlh ©lgal dlwdw cads P.LC

cligl dale] &bl glaa) |y anll olgalll dluly cpil &dlinll g)liwll pgds Lo We
rust- calo plaaiwl Ui asilh i a=ig . paiwall JolSil dalAily dalidall éjaall pe
:g9puiall j3n (14 toolchain.toml

[toolchain]
channel = "stable"

components = ["rustfmt", "clippy"]
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:(targets) calaall cuuli pe Glaial) 6plell doaydl Rust acaj

rustup target list --installed

rustup target add x86_64-unknown-linux-gnu
a5l jglholl olgso (o
(Fmt cargo) dwawyl Guuidl 8lal :rustfmt -
(clippy cargo) drouwwdl Ganilg Clawiill 6lal :clippy -

H(J=alb dudo ¢S5 0) @) ©lgSall Cuyil)

rustup component add rustfmt clippy

Cargo Guwwl .M

«lalaic Ul Jag «clidlg «gyjinoll clinil Joaing Rust (1é duubidll Josll puw 6lal cargo 3&;
il «Guigil agig «clall ywliag (o liallg

aliiiig gpito clivl  1.r.M
13932 ggpito iy

cargo new hello_rust
cd hello_rust

cargo run

gl gail ke i sre/main.rs calo (g95i9



V4

fn main() {

println! ("Hello, Rust!");

cargo build
cargo run
cargo check
cargo test
cargo doc
cargo fmt

cargo clippy

@ilds] cny gl &wolwll polgll  r.r.r

tgogyl Joasll pw j@ga &l polgll Jiiy

:aulae Olaly]

ol clisl doypu deal) &35 (le Jgnal jpKio JLily cargo check oaAiwl -

.ang0 Guuii gle Blaal cargo fmt padiuwl -

1510 &=l clnADI @lisSD cargo clippy padiwl -

Jadll cdlog «ljlanPl (Olaloicll W0

Jsausg ddalgiall Ohlanll Jay cargo pgdig  .Cargo.toml walo 1d Olaloicll E}DJ

.clidl 8ale] &ld laa) Cargo.lock calo 1a ddudall Oljlanll

paais . (edition) jlanl) Byps 13305 ale &anll Rust (16 ¢uall cungill clo (ahi
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[package]
name = "hello_rust"
version = "0.1.0"

edition = "2024"

[dependencies]

.Qlhio cly G loA) Cljlan Ul p5ail pUA (| Cargo.lock alo aalAl enu Olduhil) Guundy
U3 @llA dunngoll Olwlw cuaya 131 Ul aladl guois i U Wika olifoll Lo

duaop danlgs Glpall  E.F.C

18 gulg Gl yile paAtg Eyopb Goayig LAl Lillag g5 Cargo Gliso i

[features]
default = []
fast-path = []

pub fn compute(x: u64) -> u64 {
#[cfg(feature = "fast-path")]J
{

return x.wrapping mul(3);

AyiAll Olaloicll -
Olaioll gl clall olnlao -
aalall olaalgl jwAl

rypeill gulwi hoj

:6paull JAla cfg plaAiwl oj
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}
#[cfg(not(feature = "fast-path"))]J
{
return x + x + X;
}

:elil elisi 6juo Jaeail

cargo build --features fast-path

clidl bloslg gopirall dyy .0

@1l gu dduuiog panil dlaw Rust gylivo Jea) gjlitodl &y 3Gk cargo g4y

auuball il L0
18123905 &0 &uiy

my_project/
Cargo.toml
Cargo.lock
src/
main.rs
1lib.rs
tests/
examples/

benches/
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:olllanll eal
2121l Guhil JgAaa dngi isrc/main.rs -
(gnial) &ufoll jan :src/lib.rs
(&ldiwo pjas (i) Jolss ollial tests/ +
.Jasuiuil) aLlé dliol :examples/

clall guld olhuial tbenches/ -
rsre/bin/ goud &340 ©lalo éac gAg gl

src/bin/admin.rs

src/bin/worker.rs

Glanagllg ol MLW.0

A5 dojall Jalag L3ais ol of &io o] :duwlwll donyill 6339 (crate) dojall aej
aqaaill obashiwll gog .Glalao gi lalog mod pladiwl (modules) Wlang (1é dpapnidl
el

dpzn main.rs eldy]

Aac 18 Glang gl lib.rs (Ul Ghioll Jai

.pub pladiul haad 6agndall dolell pladiwll daalg cuns -
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release (Lldo dev =il Glalog cidl bloil  P.W.M

wlogleog (il (ngiwo (16 3y (profile) waypei calo pladiwly )il cargo iy

ALl pagiall @lalaclg Quanil

-2nanill Guulio Glalaelg dsypn doqy aiojl ((gualyiall) dev -

lall Jab oluwail Juedi irelease

selall gulé aic release hhoiy clidl padiwl

cargo build --release

cargo run —--release

il oldalo alae|  EP.M

cliy J=2 g0 bJJ.D pohil cliy] g8 il haig .Cargo.toml 18 (il Glalo (s 5oy

[profile.dev]
opt-level = 0
debug = true

[profile.release]
opt-level = 3

lto = true
codegen-units = 1

panic = "abort"

‘iuns BT gutaul lanyl
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(&oayil ¢oj 8abj Jloial go) Bale Apaiill dcpw Gwas gilell pudll sopt-level -
(! clayl 20) panl JLéng clalll Giuny 38 byl idg g tleo »
(8ol eyl 20) Jaal guuns gl (13§s 28 Glangll Judi icodegen-units -

oblolw JA glada Jldo Jauul Jid haig jeni ayaaii olalo :"abort" = panic *
&l

Jol pud ddoe @udai doiléa 0.0

sgualinlg cuAi Joeo pw gile Jonall
LAl stable alaicl go rustup pladiwl Cudil *
-cll GalelJ &blal GloA) rust-toolchain.toml (14 ngajJI Al Gwds -
gyl Sl cargo check pladiwl -
.cargo clippy plaAiwl Gaailg cargo fmt plaAiwl pauill Guuwis
.dev (uulg --release plaAiwl clall guld -

.g9pinal) ploAill aals Juai gyjuivol) Guuldll dildy elidll -



&gl a2l Gluwlwl P Jnall

i) allall pacg Olpsioll LK

038 9% (y1Alial JSung .let pladiwl Ui gl (blndmgs) thngI 2 u:u.q.: Lo Rust paAiug
Al b iyl Olueill (o Ay Iag.n.o.o lxmn.m |le.13| 133 351:9 i) abld pe h.:lngl
.Qioljiodl aolpl (16 Gollull U.Lua,gg Hpauill y1a (dhiall psail d.a.m;,g

Lalial il abla)l pac  LLK

fn main() {

let x = 10;

println! ("{x}");

dupn oS il abla)l UL
o J5iy mut pladiwl cy gueill gul dakll aic

fn main() {
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let mut counter = O;
counter += 1;

println! ("{counter}");

(Shadowing) JuAUl  P.1.P

il aliy .3aa bl clisl) awas pwll cypes dale] (il (Julanl 5 iy Loy Rust pouws
.ol Jygas aie agagl giuny bo Wieg Lolos 63933 dayd cliul ok 3] sl oo

fn main() {

let x

II42H ;

let x = x.parse::<i32>() .unwrap();

let x x + 1;

println! ("{x}");

:d=ilill GlolaAiwll
63332 Olpio clawl Kol Ul Gkl g9a glgill gu Jagaill -
Ad)w doud Junj Guai -

.Olbgaill elal clisl puoill abla peé ulgPl (ile el -

&Sl Olpgiollg culgill  E.LW

:Qoqpll by 1o @Wowdi oy gl Culgdl Rust peaj



rv

const MAX_RETRIES: u32 = 5;

fn main() {
println!("{MAX_RETRIES}”);
}

bl glgic wla dole &la (Ul dall Ja 1é ol .laoladiwl oSlol (1 dpiblo culgill AT
Begyiioll dolell Gllyl dale padiwi (ullg static &nlicall &alSll Rust yagia &S13l (1é
"y

leilg Jlga)l  .W

s AT Jlgall s o Wleg dowd (il o sl qi 3] . pleill gile duiso &) Rust 2
Q0 JRuiy return pladiwl gl Gkl gga

JigJl gudilgs 1.0

fn add(a: i32, b: i32) -> i32 {

a+b

fn main() {
let s = add(2, 3);
println! ("{s}");

:auulwi bla;

Aaypn 995 elayll doudg Gllolzall glgil -
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eyl £65 335 T <~ pauull dsun -

eyl &oyd 9a el Jeo dhgdiall Alolall w@in -

wleidl pldo Gloedl ..
raiogd Jalkay gUl (138, oo doylss (U] =il dbgdiall alalall Jgaj

fn main() {

let a
let b

3 + 4;
{
let t = a *x 2;

t + 1
};
println! ("{a} {b}");

6ailell pé Jlgallg jSaall gyl .M
:allall (30 pSaoll agjAl return pladiwl Gl Jliy U

fn safe_div(a: i32, b: i32) -> i32 {

if b == 0 {
return O;

}

a/b

Ir

oy (ol ggi @ 9gs (panic Glns @il .Jiall Juw (le) 13l dogd aysi U gl &l
:nal glgil Ul p$ail a5 gai Joaiy ol gy ! ol lao 138 asg ! pasll ggi
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fn fail(msg: &str) -> ! {
panic! ("{msg}");

Owlwi - (Closures) olalell  E.0.W
ol iy g0 Olydiall GBLADI s

fn main() {
let factor = 3;
let mul = |x: i32| x * factor;

println! ("{}", mul(7));

Jallg . plaaiwbl (ile el (Jaib of «queill Jla & 9l gapally) blaill has Rust jlias
:Jadb blaull gile

fn main() {

let s = String::from("data");

let £ = move || s.len();

println! ("{}", £0);

hlaill adlhog oAl gass PP

blaill ad)lnol (ngd plA; Ul &alall (Olalal if) duwbd S5 Gaas oli Rust yags
.clhAll dalleog wialasill go gwlg Glai (ile bloill PAAITG .match JgA jgAais
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:doud quis of iF J g%y Rust (14
fn main() {
let n = 10;

let kind = if n % 2 == 0 { "even" } else { "odd" };
println! ("{kind}");

cawas goill gl gopall o pids gl wy

loop¢ while« for :wlalnJl  .P.W
:a0ud 6alel LAyl @ifoug break cleaiwl o of gul il loop 455

fn main() {
let mut i = 0;
let result = loop {
i+= 1;
if i == 5 {

break i * 2; // value returned from the loop

};

println! ("{result}");

:bpb (le anisi &dln while A%

fn main() {

let mut n = 3;
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while n > 0 {
println! ("{n}");

n-—-=1;

:ay yngall guglnll JuAll (nag Glall (ke Sl pajiwia for Lol

fn main() {
for x in 0..3 {
println! ("{x}");

let v = vec![10, 20, 30];
for item in &v {

println! ("{item}");

aloub ddilho :match ..
:ala (il Jael giay loo &isaall asllall JS) dloui match g9si ol waay

fn describe(n: i32) -> &'static str {
match n {
0 => "zero",
1..=9 => "small",

_ => "large",
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fn main() {

println! ("{}", describe(7));

‘hloill peas
,(9=..1) olatayl -
,() dolell @laoll -

.Olala=ilg cusll (destructuring) cusShil chfas -

uSllg algjll clika; €W
struct Point { x: 132, y: i32 }

fn main() {
let t = (1, 2);
let (a, b) = t;
println! ("{a} {b}");

let p = Point { x: 10, y: 20 };
let Point { x, y } = p;
println! ("{x} {y}");
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Result g Option 9 Wlala=il  O.P.W

-Juinall ablall ollosllg QL da30d Glalagdl Rust poadiw
:ayjiaAll pudl) Option<T>

fn first(v: &[i32]) -> Option<i32> {
if v.is_empty() { None } else { Some(v[0]) }

fn main() {
let v = vec![5, 6, 7];
match first(&v) {
Some(x) => println! ("first = {x}"),

None => println! ("empty"),

:elhADl aa)leo) Result<T, E>

use std::num: :ParselntError;

fn parse_u32(s: &str) -> Result<u32, ParseIntError> {

s.parse: :<u32>()

fn main() {
match parse_u32("123") {
Ok(n) => println!("{n}"),

Err(e) => println!("error: {e}"),
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if let ywhile let LW
:6pniA0 Opaul 18 Gue Ylg hda aalg oy plaiall aic

fn main() {

let maybe = Some(42);

if let Some(x) = maybe {
println! ("{x}");

let mut stack = vec![1, 2, 3];
while let Some(v) = stack.pop() {
println! ("{v}");

blasll Jala kuglg gulpa)l - VR
: )l ulgyl il Loy @xala] Uagpb match oA uAs

fn classify(n: i32) -> &'static str {
match n {
x if x < 0 => "negative",
x if x == 0 => "zero",
x if x > 0 => "positive",

=> "unreachable",
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@ifo pAlo  E.W
.aalal aic haa mut padiung Gahial il AL pé Rust 18 hylgyl -
. pa6 Balel loop uing if g Jisl oy Al uleil (e duiso 42 Rust -
.Olalasill 2o &nla (ol 0S5 Gl yga0g dlolb match A *

.olEall bloslg for pladiwl guglull jjSul Jad, -



8)leiwllg &xslall :€ Jndll

&flol aclgd  ILE

&ola | Akl y9a dollull Glilad ade pgds (13l u.uLwDI Rust (14 &slall pUA; asz;
il a2y pladiwll Jio clnAl &ioi gl aclgdll (o Spen degono papoll Ay .dolad
.diol)l §panill (1a bl Oldluwg Qgaj0ll piaillg

auwlwDl LY aclga)l  LLLE
(&oudll peiall hyly cllioy) KAd aalg cllo doyd JS)

.(move a5 1) &slall Jai gLayg .cudg (1l (14 aalg cllo (igw aagy ol gSoy U -

.o JSidu ylgall jai doydll blaw] o (Gladl o cllall agi aic -

groinll cauAiillg guadl LLE

fn main() {
let s = String::from("hello");
println! ("{s}");

2h)
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aoudll 29)A aied :C++ (14 RAII Iago 654l ¢uyn (o auiy Loin poaj 23goJ Rust paAiuy
Lilals (Drop) poai:dl U‘LCJ.LLLL: adlhi o

(a5 1) &usloll J&i  PULE

aic Luolp.nl (Sl pheog Vec<T> g String cla (14 lay) gIngJI G0 a2l &slo d.mj
&l Ul Bppas aie gf alwl

fn main() {
let a = String::from("data");
let b

a;

println! ("{b}");

Qwull (plao aspll r.E

.glg.ijJI olAj o la.u.ag sl ol 138 99559 .(copy) Awillg (move) &5 Al (g Rust J.LOJ

Copy glg.ii I.I.E

Ay Al gla Copy glgill duuillg .Copy dowl @i liolg Ly WA o gl glgill
.pladiwll daln aewa hylgyl JIAig (il

«laollg &udhioll paéllg @il alaclly dannll alacll :dsilidl Copy glgil Jauis
.Copy glg.ii o0 aigLall algjleg

fn main() {

let x: i32 = 7;
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let y = x;
println! ("{x} {y}");

(&5 )00l glgil) Al &L pé glgsll  r.r.€

Lalial Jaisy .Copy pé dale gosi ylgo pas of &ogSl ile Glawass cllios gl glgsll
.ol pé Gjulilg ag93jall il clhal giol

fn main() {

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

let w

v

println! ("{:7}", w);

Lo 99% Abwiiwll  K.MLE

Bupn Alwiiwll g9 -(logean 995 Waic) clone() padiuy déyoc dauwi gl &l aie
. .- 2 IS LTy U .

fn main() {

let a = String::from("abc");
let b = a.clone();
println! ("{a} {b}");
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Jlga)l Oleleaiwl pe 85l EM.E
:allall Ul s Ul (138, dagdlly Copy pé doud pyas

fn consume(s: String) {

println! ("{s}");

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

consume(s) ;

.3 o Uy 2310 ppos oy eleaiwll sy &oydll pladiwl (16 jlyaiwll

il ablallg élewll  W.€

of (8T) puoill &Ll& pé Lol galll ggsig laslliol ()93 doud Ul Jongll Sleiwll Aows
Goqpll by 1o puillg Jjuudl aclgd Rust (ayaig (T &mut) il aLla

leiwll aclgd  LI.E
(&T) doydl) il ALl pé @aloll o aace (1l agag oy
(T &mut) doudl pueill Jld hdd aalg gapo 3929 gsoy
il GLle pé ealo agag clisl i) Llé gapo agag ooy U
(@210 galo 3ag5 U) lajla dalla galall ggsi of way

.45l @alo pe dcld olloe 2o ol il Gany Ui aclgdll o3a (oA



fn len of(s:

s.len()

fn main() {

let s =

let n

puoill Ll pé dleiwll  [.R.E

&String) -> usize {

String: :from("hello");

len_of(&s); // borrow: s is still owned by main

println! ("{s} {n}");

fn len_of(s:

s.len()

fn main() {

let s =

:&String (o JJ;.: &str pel douny fleiwll d=2iuivl Gluuail (09

&str) -> usize {

String: :from("hello");

println! ("{}", len_of(&s));
println! ("{}", len_of("literal"));

il ALl sleiwlll  W.W.E

:mut pladiwl lleo cllall byl 9o ol il allall galall el

fn push_exclamation(s: &mut String) {

s.push('!");
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fn main() {
let mut s = String::from("hi");
push_exclamation(&mut s);

println! ("{s}");

yusil) LA peg ablall dleiwll gu 2ol pac  EW.E

fn main() {

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

let ri &s;
let r2 &s;

println! ("{r1} {r2}");

let r3 = &mut s;

r3.push('!");

println! ("{r3}");
}

Al 2y il abla)l pé olleiwll ais :plaaiwll gile dio jlacl (1a duwlwll §Lall
.Glall L& aic 6)9pAJL Qg &) plaAiwl
alegaaoll go clial éjleiwl ailuidl  O0.M.E

s 993 Gl go 8&3Uioéhkﬁ¢ule&hﬁdle%ﬁ
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fn first_two(v: &[i32]) -> &[i32] {
&v[0..2]

fn main() {

let v = vec![10, 20, 30, 40];

let a = first_two(&v);

println! ("{:7}", a);

:UTF-8 agaa dwyaall ppini i cany ¢S &str Qilph il Jwlludl peas

fn main() {
let s = String::from("hello");
let sub: &str = &s[0..2]; // ok: ASCII, wvalid UTF-8 boundaries
println! ("{sub}");

aallo llach ety gaholl glayl  LI.E
:aulao doyd il @apo eyl Rust gios

fn bad_ref () -> &String {
let s = String::from("no");
&s

}

oo Sleiwll gl d5glao dosé glayl yile Rust ¢ paig &Il agpA aie naus's ol 13 Juiay
.JAo
:auanl bl
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fn make_string() -> String {
String::from("ok")

fn pick<'a>(a: &'a str, b: &'a str) -> &'a str {

if a.len() >= b.len() { a } else { b }

ool (1a) asiub clnAl €€
&y elhAl pajioll By gioy ol g1 B Uese cuy guiaisall ¢13) legud claall psi

dazuh bloill 03a auni dwjlooll gog

o)leiwll agndoll g8 baic Jaul :lha  1LE.E

fn print_len(s: String) {
println! ("{}", s.len());

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

print_len(s);

Gl ll pladiwl :auanill

fn print_len(s: &str) {
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println! ("{}", s.len());

fn main() {
let s = String::from("hello");
print_len(&s);
println! ("{s}");

i) (L8 pé gap0 pe il dgho by MLEE

fn add_x(s: &String) {

// s.push('z'); // error: cannot borrow as mutable

:&mut pladiwl tauani

fn add_x(s: &mut String) {
s.push('x");

ol juss clisl §leiwl Blaiall :lha  P.E.E
rauwdi aaioll gl @éall pj pie Gleiwl (1a Jiok @b Jio

fn main() {

vec![1, 2, 31;
&v[0];

let mut v

let first



Eo

// v.push(4); // error: cannot borrow “v” as mutable because it is also
— borrowed as tmmutable
println! ("{first}");

}

pe aanil aig .first Jhy Lo .aqiall (aunis sale] gl &al Qulae (1395 26l
:9leiwll glai pnan

fn main() {

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

let first = v[0];
println! ("{first}");

} // borrow ends here

v.push(4);
println! ("{:7}", v);

clloll go Jobl giues gl ofas galall gl Alal :laa  E.EE

fn main() {
let r: &str;
{
let s = String::from("hello");
// v = 8s; // error: borrowed value does not live long enough
}
// printin! ("{r}");
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.aSgloo il gyl of 1y Glas Ul cllodl Jii :uanill

JuopA)l pé Alwiuwll :lha  O.E.E

Olaundi cow 28 aif) @i Jos .Sjleiwll éao clagll clone() Ul s ggiaiwall lal
dledall dall sie had Al go agng) &sloll Jaig sleiwll JAd, lawai 9oy
il

fn main() {

let s = String::from("data");

let n = s.len();
println! ("{s} {n}");

let a = s.clone();

println! ("{a}");

@io (pAlo  O.E

lgol) (rain Al go doud J5 e Joduwo anlg cllo agag &uslall oAs -
Ll ylgal paall glgilll pheo Jai Ly slwll sie Copy glgil Awis *
il ablallg )il dojln aclgd 2o Quslall Jdi anjbgmngéﬁuuuuUI}ﬁgj-

20 ¢jlig @alla pé galo lacgdy i caeio clhal 1a guiaiall clnal phso
.3)lgol) plaAlwl cqug sy



@)locly galoll :0 Jndll

glosll guhil (1 galall 1.0

&6 )8 pég aallo lajla galall ggsi Rust 14 @sLiiol g9 clwl gl Joog)l galall i
ralol) gl UK aagyg - goll @olaiiwl (o Gaail papall pgdg

(ueil) Jld pe) Jdyulo gapo &T -

(il Jl8) gy gapo gmut T

(&T) &5 puuoll &l 11O

@ doydl) 45 jiuio @alo 6ac 3929 X0y9 .ndad dcldl) Jonglh &5 i)l 2aloll pow
il cudgll (14

fn print_len(s: &str) {
println! ("{}", s.len());

fn main() {

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

1Y
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let a &s;
let b = &s;
print_len(a);
print_len(b);

println! ("{s}");

(dmut T) pueil) LA @aladl 1.0

&mut £9i g0 hda anlg gapo :&pn 09 ui w9 Rail il abla)l @alpadl aoaus
.as0 (poljiy &S o &0 3929 jgu Ug «udg gli y1a

fn push_mark(s: &mut String) {
s.push('!");

fn main() {
let mut s = String::from("hi");
push_mark (&mut s);
println! ("{s}");

pladiwl JAl aic iy Gleiwll glai .10

&) pladiwl Al a2y §jleiwll 1 :plaaiwll (nle 6aaisoll Jlo.chI pgaao Rust pa’rig
ol &l e aie sigyAlly Gug

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

let r = &s;

println! ("{r}"); // last use of T is here

let m = &mut s; // allowed after r is no longer used
m.push('!"');

println! ("{m}");

Qilpill 1ol go clial galo  E.LO

.0lily &egono Jala Jaio ol galo (1a il

fn head(v: &[i32]) -> &[i32] {
&vl..2]

fn main() {
let v = vec![10, 20, 30, 40];
println! ("{:7}", head(&v));

}

awpaaly e.cw.u Ug {UTF-8 agan pouudil ddoc ppay gi y Gl Jwll) oy
.Opbloll

fn main() {
let s = String::from("hello");
let sub = &s[0..2];
println! ("{sub}");



jlacll aagilala) 1.0
oo papioll gfai (15 jlacll aagig N &0l aud 9%y ()l GUaill ga (lifetime) posl
iyt Lo glaA

&y iy gl ol e gapo (i jolai Ui

«@aio @2l agag pac -

il aie goll ¢yl aclgd (Aya -

2aloll gu doapll Gidg 18 Jaj olélle (1a gy «Jagadidl il popl gubidy lacll @les U
.aSglonll pudllg

ayaiall galpall tdy@gall &libiall 1.0
&Il 2gpa aie haws ddaoll dodll gl dao doyd (Ul gapo gyl Rust gios

fn bad() -> &str {
let s = String::from("temp");
&s

.JA30 o Gleiwll o ESglao dad glyl 18 darall il

fn good_owned() -> String {

String: :from("owned")

fn good_borrowed<'a>(s: &'a str) -> &'a str {

S
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olallell oo pei locll .0

pam.u.ug Aleoll &l @ huwip da;o &0 ml dadqyeo yul Rust qliny qupo dla mso loaic
Lu:lS JUaiwl g5 U boaic oalpo adllell 0Ad oy jlocil

fn longer<'a>(a: &'a str, b: &'a str) -> &'a str {
if a.len() >= b.len() { a } else { b }

e gl gl gaasall IS i lallb Bls aleall gapall gosi of ey (Juall 13 (14
.olAsall jlach Mo 'a QAL

daaypall jlocll Jldo papoll JUaiwl  K.0
aclgd @iy pajiall gl clig daln jlacll &S g9 galoll Rust Cldud aheo padiws

.gulall JUaiwllg jlacll cain

(a5l oUW jlocll @an L0
:asilill blaill (é oDl Qlisiwl Rust J %oy
Aleall gapall Ul opae sy Jada aalg Jaso gap0 339 13l +
.Jéiwo JSuiy el qiiiws aleo gapo g9a &aao galo dac ©aag 13l -

PBL hypo gapo eyl aic AUl o (self &mut 9l) &self agp Lo hJLc Gl o -
.Qua;

WAL @Aa)l aud Jasy Jlio
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fn first(s: &str) -> &str {
&s[0..1]

;08 ¢J las a=o pqjiall Joleig

fn first<'a>(s: &'a str) -> &'a str {

&s[0..1]

aglho aypall jlachl )9S5 o M.R.0

093 2hALL hupall gapall d420 Rust guniwy U d@aal Galelg galo dac alla @3Al lal

fn pick(a: &str, b: &str) -> &str {
if a.len() >= b.len() { a } else { b }

108 aanillg .b gl a 5wy aé AU 9l 138 Jugy

fn pick<'a>(a: &'a str, b: &'a str) -> &'a str {
if a.len() >= b.len() { a } else { b }

2alo iy gl eusll BP0

S il pae jolai pae gloal jlocl Glloleoy aypill ade Qb @alo yile (s (1gial 13l
1wl jliall G pas)
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struct View<'a> {

data: &'a [u8],

fn main() {
let v = vec![1, 2, 3, 4];
let view = View { data: &v[1..3] };

println! ("{:7}", view.data);

self » dhupo 2alpo glyjlg Gl EF.O

WAL ojac Jaiuy Lo Wiég deilib hol cuf il @slo, il gul gawo glayl 3=y

struct Buffer {

data: Vec<u8>,

impl Buffer {
fn as_slice(&self) -> &[u8] {
&self .data

.&self o) Lbupo alsoll &0l 995y Al 03a (1a

lBalizog dilill jlacll clhal  0.1.0

il payiodl Jslw,
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.a5o 3o Jobl Jius, &0l tborrowed value does not live long enough -
Q;w &0 yul i (1aguw icannot return reference to local variable -

pe gl danlg pe ahallg C:lli;joJI O adllell :lifetime may not live long enough -
s

:a,$1lo)l puani 8alel bl bl 038 A=
(String s Vec<T> Jio) dSgloo Ly eyl -
OUA o éjleiwll -

clAisUI aie galoll o Uay cusll Jala dSglao ol cuii *

wifo nalo E.O
Ja=ill T &mutg a5yl éclhall &T :&xslall Jai g9a Joangll o galall o%as -
N ratal|
il aelgd Guinilg dayl i (il bl e galall jolais Ul glaa) jlacll Gaag
.goll

&alo glyyl aie dglho daypnll lacll g<ig lals laell paeo (ile pagioll Jaiwy -
ccusll JAla galpo ¢uidi e of GlAN0 8ac aab dhgyo
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Olalagillg cushil 1.0

glgilg (cusll - product types) qupall glgil plariwl Jaoll adldo daiai gile Rust @iy
o409 «weal danall pé oAl Jiios aail 138 Jeag .(Olalagil - sum types) zoall
.glgilll pUA; pe danll yAd go payioll

alagpoll GLll graas teuSldl L]

GUawl da3od auwlwll 81aDl Cufhul aeig .aalg €9 16 dlowall Jodall struct goas
.ol ollsg

#[derive (Debug, Clone, Copy)]
struct Point {

x: 132,

y: 132,

fn main() {

let p = Point { x: 10, y: 20 };

oo
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println! ("{p:7}");

:auwlwl jKal
COliladl gubsST gile danlgl aJUal glgill Jaa -
.clAiall aie aunbdll Olowdl adgi) #[derive(...)] paAuwl

Bagndall Glaalgll has wuilg Lalial anla Jgdall Jeal -

JSuill &aal cusllg Algill oSl .17
:ueAgo Jgdn dlawo Lelgil Qlgill sy yags

struct UserId(u64);
struct Celsius(f64);

fn main() {

let id = UserId(7);
Celsius(36.5);
(id.0, t.0);

let t

let

:gnan aan oli glgily alolles 80 (nad Juil &l cushl ol
struct Admin;

fn is_admin(_: Admin) -> bool { true }
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Sl Juios colalagdl P

iy low (bl Joa ol oSy .oll éae g1aal gosi of ooy load Glalasil Jios
-aihgJl gl Akl Y9 Qypuwi Ao

#[derive (Debug)]
enum Payment {
Cash,
Card { last4: ul6 },

Transfer { iban: String },

fn main() {
let p = Payment::Card { last4: 1234 };
println! ("{p:7}");

}

Option<T> (Jio Guwldll EIngJI i na oy Rust J ool puonill y16 &ga0 Olalasill A%
.Result<T,E> g

llazil 20 blaill éalno .71

18 match ¢9sig .ala=il olla (ile cely ol g1l duulwll dluugll hlaill aé)lino A%
.l l Jagl giay loo &lolib Rust

cLfail go match  I.M.7]

#[derive (Debug)]

enum Message {
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Quit,
Move { x: i32, y: i32 1},
Text (String),

fn handle(m: Message) -> i32 {
match m {
Message::Quit => O,
Message::Move { x, y } => x + vy,

Message::Text(s) => s.len() as i32,

fn main() {
let a = Message::Move { x: 3, y: 4 };
println! ("{}", handle(a));

if let ywhile let :6:a0 bhloil .M.
:8paido Spaub (16 &é g 8aalg &llay ploiall aic

fn main() {

let maybe: Option<i32> = Some(10);

if let Some(x) = maybe {
println! ("{x}");
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let mut stack = vec![1, 2, 3];
while let Some(v) = stack.pop() {
println! ("{v}");

nulgylg ulll ..
: ULl ulgyl héils laiy @udlal Uagub match Qulia cduAs

fn classify(n: i32) -> &'static str {
match n {
x if x < 0 => "negative",
0 => "zero",
x if x > 0 => "positive",

=> "unreachable",

ool ol pon; P

pe ol Juos giog culgil jroyl glg.ile plaziwl Rust ¢18 Gioll ollwl dadei (iiss
.Aaanll
Juioill &LLE pé daanll pé ol Jeal LR

paAwl Lol L)l olpbdall ol &l plgll ol didhioll méll pladiwl (o Uay
83221 glgilllg wlalasil



enum Status {
Draft,
Published { at_unix: u64 },

struct Post {
title: String,

status: Status,

o) gillb 99 jguiiio® Jio dann pé sy 13a gioy

alla)l aud)l e Option Jaa  .R.1

13 ol 995 loaic "doud agag pac (e wloles 0 g 1- gl &éjla)l Juwllwl padiws U
.aJUa

struct User {
name: String,

phone: Option<String>,

fn main() {
let u = User { name: "A".to_string(), phone: None };
match &u.phone {
Some(p) => println! ("{p}"),

None => println! ("no phone"),
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d.u.LQ.U ablaJl okl Result paaiwl ..
cUaaDl jgoy (o Uy Resule<T,E> plaaiwl Juirds ad gl llasl aios

use std::num: :ParselntError;

fn parse_port(s: &str) -> Result<ul6, ParseIntError> {

s.parse: :<ul6>()

il 16 Ganig &nla Jadall Jeal radeil €.
danll go Gaan @ihbhg Olell wuiislg dnlh wf il Jgda Jeal culgill (Al

#[derive (Debug, Clone, Copy, PartialEq, Eq)]
struct NonZeroU32(u32);

impl NonZeroU32 {
fn new(x: u32) -> Option<Self> {
if x == 0 { None } else { Some(Self(x)) }

fn get(self) -> u32 {
self.0

fn main() {
let v = NonZeroU32::new(10) .unwrap();
println! ("{}", v.get());
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.aliLl a2) @alln pé doud NonZeroU32 Joay Ul haill 138 (o,

and ge asloll gal 0.R.0

apeiuiw ol Gl clioiw Jgdall culs 13 b j)8 bl glgil awani aic

.Jailg Al Jawi gqill J=aig jlocll s (Vec<T> g String (Jio) aSlall Jodnll

Jloci Glloleo wlihn @ikl jawnAll winii A8 (&[T] g &str Jio) épsiwall Jgaall -
anlal aduas dlalg

bdll cuy o) o cusll Jals oyl clliol ga gwiaixall cunliog il (ualal jua
Bliwll Ul dGall guusll

S il aLlal 8psnll elgill Jada LRI

gloil Ul pudlaoll ping . pllelig ayliall Joanll go aasll (1gay 2alg s cus )y o Uy
120 QX g eni
struct Email(String);

struct UserName(String);

struct Account {
name: UserlName,

email: Email,
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@iko pAalo €.

Jiladl daiod Olalasdl padiwlg @Sglaall g Glawl daiod usll padiwl -
.olkllg

Bj5 )l ol if let padiwlg (Jolb JSiin alagil Gl dalea) match padiwl -

pe @anil yhpag Option/Result pladiwlg «glgill Jala culgil jwopy gloll pon -
calillg Oleliyl



Rust uglwl clhAll dalleo :V Jndll

Result g Option L.V

Jao 13a Jug .gIgJIJI oA JAl aypn JSuiy Jundl) aLla)l ollosllg oaéll Obe Rust Qaoi
Qo Géniall pe claall jooyg @llall pudllg e jlall Glubdall Jio dsilb blosi
ol e il :Option<T> LV

ol 092 639840 ()95 26 dondl (jg%i loaic PaALLg None gi Some(T) Lol Option<T> (Jioy
Lawlidiwl &l cU3 asy
fn find_first_even(v: &[i32]) -> Option<i32> {
for &x in v {

if x % 2==0{

return Some (x) ;

None

¢
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fn main() {
let v = [1, 3, 5, 8, 9];
match find_first_even(&v) {
Some(x) => println! ("found {x}"),

None => println! ("no even value"),

: oAl deill blasi
6lginall doudll (bgai :map
Option m.q_: a6 Olloe Juds :and_then -

awAlyial pud pagi :unwrap_or_else / unwrap_or *

fn main() {

let maybe_port: Option<&str> = Some("8080");

let port: ul6 = maybe_port
.and_then(|s| s.parse::<u16>().ok())

.unwrap_or (80) ;

println! ("{port}");

Juiall e =il (€> Result<T, .1V

Lng.na (Juai ad gl Ollosl p;ihu.;g .Err(E) gi Ok(T) lol €> Result<T, Jioy
danll go @anilg (olEuillg (Julailg Qlall/ Juall
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use std::fs;

fn read_file(path: &str) -> Result<String, std::io::Error> {

fs::read_to_string(path)

fn main() {
match read_file("config.txt") {
Ok(s) => println!("len = {}", s.len()),

Err(e) => println!("error: {e}"),

:auwlwl (ailnAa
s hall juwo dalleo (ieaiwall (ile Gy -
&m0 clogleo Joa clhall oo, -
. Juhiall &S0l gubgill ajny @ugill &uld Glaalgl puns -

2dole TV

(Option (le cl3sg) Result gile Ginyg .clhall o Rust (16 &bl aJD1 2 Jole asy
Ll g Una daaudll g% boaic adlall &llall (o 50 g

Result cnAl ppas 1LV

use std::fs;



1y

fn config_len(path: &str) -> Result<usize, std::io::Error> {
let s = fs::read_to_string(path)?; // if Err, returns immediately
Ok(s.len())

-yl adliaal) WU nalko laag

use std::fs;

fn config len(path: &str) -> Result<usize, std::io::Error> {
let s = match fs::read_to_string(path) {
0k(v) => v,
Err(e) => return Err(e),
s
Ok(s.len())

? plaAaiwl Option ppos .M.V

fn second(v: &[i32]) -> Option<i32> {
let _first = v.get(0)?; // returns Nome if missing
let s = v.get(1)7; // returns None if missing

Some (*s)

i Jiy olghi 6ac goa WMLV

use std::fs;
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fn read_and_parse_u32(path: &str) -> Result<u32, Box<dyn std::error::Error>>
— {

let s = fs::read_to_string(path)?;

let n: u32 = s.trim() .parse()7;

0k (n)

plaaiwl dale JAd) dddnl okl ga . hwill lewlg baa ggi ollel &lal paiiws
(Jnall 138 (18 Bal (Aay=w) 135305 g8 clnAl alass

Alapuwll ablal eiaAll ooy LV
Alapiwll &L e Juibdll ol Gwg (Result o aliaadl) alajwll abladl claalll ¢ Rust juos

ha)l Al (eaiwall guniy ¢y elhAll (aalall agSIl ponyg (panic! (gsi bo Wlag)
claspl gi gLl 9i .@all gi @glanll dalel :cawlioll

haU panic! paAiwl L.V

:Loaic hdd panic! padiwl
1ihio pe of gol pé jhaiwll 9g<ig (uaga b day, -
(gnlitﬂl@ﬂauﬂlLﬁU(Jio)ésqthIaDUHU(JﬁnqlJ°
Jlaiall Bue Jad, ol of dliol &S aan, ggsi »

.Result d.n.o il Juidg (Juailg Qhall/ Jhaplg «oadiuall Jhal duuiy
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lifall 18 Jaly anlh clnhAl glgil Jrha  FR.V

uie 138 Kdly) .o wla Juikd olia Jioy claAl alags wye (pladiwll éalel Jula)l ag5U
.40 dalleall (Jeug9 Gloglsall

use std::fmt;

#[derive (Debug)]

pub enum ConfigError {
Io(std::io::Error),
MissingField(&'static str),

InvalidNumber(std: :num: :ParseIntError),

impl fmt::Display for ConfigError {
fn fmt(&self, f: &mut fmt::Formatter<' >) -> fmt::Result {
match self {
ConfigError::Io(e) => write!(f, "I/0 error: {e}"),
ConfigFError::MissingField(k) => write!(f, "missing field: {k}"),
ConfigError::InvalidNumber(e) => write!(f, "invalid number:

— {e}"),

impl std::error::Error for ConfigError {}

impl From<std::io::Error> for ConfigError {

fn from(e: std::io::Error) -> Self { ConfigError::Io(e) }



impl From<std::num::ParseIntError> for ConfigError {
fn from(e: std::num::ParseIntError) -> Self {

— ConfigError::InvalidNumber(e) }

‘L ? pladiwl auny From Glgas gog
use std::fs;

fn parse_timeout(s: &str) -> Result<u64, ConfigError> {
let n: u64 = s.trim() .parse()7;

Ok (n)

fn load_timeout(path: &str) -> Result<u64, ConfigError> {
let txt = fs::read_to_string(path)?;

parse_timeout (&txt)

ddae olalb) tglyll glgil PRV

Julw Ul aall g%, baie huwill gugl Uha egi pladiwl padiwall Glauhil gSoy
-glbll g8

88,831 dalleall (usod 3330 UhA ggi cuiis Glisol) (s -

LOLELAADI laA] wiasg (Juiall allall Jlgall (o Result<T, E> glayl Jaa -
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Al guw 2845 EPV

&yl olifo plaiuwl gg9a yriag .garaddilly panil el Giuay loaic il Blw @Al
el wlpgio (Ul claAll Jugaiy Gl aalal Koy

#[derive (Debug)]
pub enum LoadError {

Io { path: String, source: std::io::Error },

impl std::fmt::Display for LoadError {
fn fmt(&self, f: &mut std::fmt::Formatter<'_>) -> std::fmt::Result {

match self {

LoadError::Io { path, source } => write!(f, "failed to read

— {path}: {sourcel}"),

impl std::error::Error for LoadError {}

fn read_with_path(path: &str) -> Result<String, LoadError> {
std::fs::read_to_string(path) .map_err(le| LoadError::Io {
path: path.to_string(),
source: e,

b
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wifo pAlo E.V

Alapw ) Pl Junddl e il Result<T,E> g ol (e il Option<T> padiwl *
.Guiog caulhi JSiiy clbADl ppai) 7 padiwl -

clnAl Olalass Jrag «hall Akl (reaiwall giaimg Euay alaiw ) dLa clnAll pon -
ool (16 Jaoly dnlh

JAal clhal gi Juail gf alall/ JAaall Jio dedgioll Juiwall alla g1a panic! qiin -
. oAl



6)513J1 §ylal Oluwlwl A Jndll

&0g<)l Jléo guagoll 1A

owasall gue giyes ol mal ooy danill (raopel lagllo 513 a3gai Rust paiiws
&slall Jouiy o Jada clall ile gyagall §all paidy Ug .(heap) dogl (ile ol (stack)
.20l i ¢Jgluwg (oellg

gwasall  LLA

:gwasoll gjdy
ol Cidg (18 wgpeall culill panll Gla aall -
(@hganoll olauwdl Bag2ll cuglic duaall Olpgiall) Jlgal cleaiwl Glla] -
il §layy hupall ULl josll I3 udll -

wasall dalwo aleiws (GUadl c@il aieg .awaiallg dcpll Guagoll gile JawnAll juo

fn main() {

let a: i32 = 7;

Y



VE

let b: (i32, i32) = (1, 2);
println!("{a} {:7}", b);

doglll LA

18095l QjAj
(wlaaiollg dunil Juwlull Jio) g15wolya)l aaall ola audll -
uasall gile @AW iy (18 ey gl Susl pudll -
.2alg guaso bl go Jobl gines gl cy gl ol -

P23 Ug .(Stringg Vecg Box (Jio) &Sllo glgil pe dalo Rust (16 &gl Clawais jlaj
.grainll cAiillg &Slall (ile aaiei (Jr dolod goly Rust

String g Vecg Box [.A

BS13J Inyhiaig lauslo pad asg . guiaiall d0gS)l glgil pal dulall a5l glgill 03a e
Ll ol dsslivl illacg

&dogsl (e aalg JounAs Glliol :Box<T>  LI.A

doud g awadi §gainll ol .l@s%lioug dogll yile T g9l (o 63alg doud Box<T> aniy
.gwafall (e ale QjAT pbdall dawb spen

:a2ilb OolaAiwl

aaus 92 sl pudll Jai -
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(lagy=o paall 99ki i caay Cun) ayhss glgil cliy -
‘aopl Glaalgll 3gaa e &Slall Jaj -
fn main() {

let b = Box::new(123u64);
println! ("{b}");

IS ggi yle Juo

enum List {
Nil,
Node(i32, Box<List>),

fn main() {
let xs = List::Node(l, Box::new(List::Node(2, Box::new(List::Nil))));

let = XS;

gaill dLlé Byglaio dagano Vec<T> [.M.A
‘Rust (18 gaill Jlél bl aqioll ga Vec<T>
&0gSl (e jglio JSuiy palisll gjas -

A=2ull jolai aie (oAl éale| pe goiy ¢
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‘yie lu:.lm.o Vec<T> doud (1giny
@093l 513 Ul pbgo -
(6L@aall pliell a3ac) Jgb -
.(@aniall daalwoll) 2w -

fn main() {
let mut v: Vec<i32> = Vec::new();
v.push(10);
v.push(20);
println! ("{:?}", v);

toanAill 6ale] wldoe (o dul) Guuall (runAill Jldy
fn main() {
let mut v = Vec::with_capacity(100);
for i in 0..100 {
v.push(i);
}
println! ("len={}, cap={}", v.len(), v.capacity());
}
ol gl «alpall d.h.u.: oo oAl ale] gl push ddoe (1345 26 :dodo olol &Anllo
Bleiwll aclgd (A8 pe diolll pé hlaill Rust gios

fn main() {
let mut v = vec![1, 2, 3];
v[0];

let first
v.push(4);
println! ("{first} {:7}", v);
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UTF-8 juoyiy cgloo g1 gjao :String  H.ILA

anunAj clliogg Vec<u8> §ga ytiwo UTF-8 juoyy gaill (Lldg clgloo yini (jao ga String
.goill aifoyg dogsll (e

fn main() {
let mut s = String::from("hi");
s.push('!");
s.push_str(" rust");

println! ("{s}");

:&str ggill Gleiall &yaill Al padiws

fn greet(name: &str) {
println! ("hello {namel}");

fn main() {
let s = String::from("world");
greet (&s) ;
greet ("everyone") ;

}

paaiwl Bpublall Geagall dwaall pouy La UTF-8 4 6iop0 &anidl Jwll of log
AU aie Gligl gul aupall Jigail gl @alln 3g9an (ile ppwdill gl .ol,)ﬁinl
grainll il blawll  F.A

13ag .ylgall jjaig WAL joaall 34k «GUadl (o cllall o) boaic hain laghis Rust padiws
.Golad gola (e aniy Ug aUl go ggaio
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Slail &la aic blawdl  1LR.A

fn main() {
let s = String::from("data");
println! ("{s}");

} // s is dropped here, heap memory is released

ol biwll .FA
:drop plaaiwl 510 daln &kl clal clikoy

fn main() {
let s = String::from("temp");
drop(s); // resources released here

// printin! ("{s}"); // error: use after move (s was dropped)

Drop plaaiwlb (aniso cuAis P.PA

Jio ylgo lal b3 padinng .oanio Wil Ghio Jusaiul Drop 314 glgill <oy
5131 jlaog «Jwldallg (Jlaallg .laloll

struct Guard;

impl Drop for Guard {
fn drop(&mut self) {

println! ("cleanup");
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fn main() {
let _g = Guard;

println! ("work");

dollullg groinll cadAidl €A
10 grainll il oXay
«Jaaill pUAS 3)lgog 6)51al gdgio pyas
3ylgall 8jlal diol blosi
-Jaesaiill Cadig rah ©ladgi 993 Wiyl §gigo cusy

oladgillg aylgall Qpuiy aSaill (o cun dokhill daop (né dwealll @l 23gadl 13a sy
.ol Palhog dedgioll pé

Wiso (palo  E.A
&S0l Skl 80g<l G 1GUAL o jac ©I p2al &Ll udll uagall gy -
&S glgil dlnwlgy Sjlaodl sl g

cllioyg ‘gaill J.bLo Ijgl;io bpn Vec<T> ¢llioyg «@ogsl (e I33I9 Ln.yom Box<T> ¢llioy *
UTF-8 juop gaill L3 Las String

aylgall &lal (o Drop yXoyg (GUall &lai aie audll haws Lain Gyhis Rust gy -
.dolad gola g9a Ylob



Spauill pudAiig «pjallg «wlaagll :Q Jnall

my_pkg/
Cargo.toml
src/
lib.rs
main.rs
bin/

tool.rs

daap wlangs pjnll 1.9
:Lo] &ojall ()g<7g Rust (16 &doaayill 5319 (crate) &ojall axj
b;m.u lalo e.u.) (binary crate) &310i5 doja -
.plhaiwll éalel) ablé &uiso a.u.- (library crate) QuiSo dojn *
:utle (1ging ol (package) 6aalg Cargo aoja) 5oy
,(src/lib.rs) 8aalg &uifo dojn gl yan -

.(src/bin/*.rs gi/g src/main.rs) ST gl 63alg &AxAi5 dojr *

(optional)
(optional)

(optional)
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.eopirall p&) Loaie (Lib.rs) &iko doja (Ul Ghiall (A3ag dpsa main.rs Jeal *

Jawolol clanlg* Wil (ke dy3udiill pjallg "ol ail (le lib.rs Jole

&gyl dlaig Olaagll .9

Spanidl pyil) padiug &8yl Glai 16 psaig clowl Glalwo (modules) laagll yogs
il lao Al dlayljio Glaag (14

Glaagll ge il 1Lr.9
rcaloll JAla duinh 8339 ge il ooy

mod math {
pub fn add(a: i32, b: i32) -> i32 { a + b }

fn main() {

println! ("{}", math::add(2, 3));

H(Gxduéinll gyjuitall 18 @ilill wglwlll gag) dlnaio wlale (né laie yypnill gi

src/
lib.rs

math.rs
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mod math;

pub fn demo() -> i32 {
math::add(1, 2)

pub fn add(a: i32, b: i32) -> i32 { a + b }

&l §lai aclgd  .r.9
;anl99 Ao Rust (10 &9 G
LAlial anlh ol -
{(8339)1 jluwo dlelyo 20) 1yl 395U ole ynisll Jeai pub -
Jnda &l dojall Jala &gl ués pub(crate) -
.Ul 8angl &,§1 34é5 pub(super)

.2320 Ulanag juo) &Yl b5 pub(in path) -+

pub fn public_api() {3}
fn internal_helper() {2}

pub(crate) fn crate_only() {}
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mod inner {

pub(super) fn parent_only() {}

16060 Ao 6ale
Opdio aalg o)uicl (19ii o hda sl -
Anla aaill Juolas @il -

Jaoladl o guAll (uoaiioll Glaa go dojall JAla &5)uial) pub(crate) oadiwl
LAuAlall

Alpiwllg Ohluadl  P.r.9

plaaiwl a9 .Olaagl JAla duwill Glluwallg aojall j3a g0 ddliholl ljuoll Rust peas
salpiwll iallian Ul wglwlll use

mod a {
pub fn £ -> i32 { 1 }
}
mod b {
use crate::a::f;
pub fn g() -> i32 { £() + 1 }
}

rah ole alhw clid @b pub use pladiwl panill sale] asig

mod net {
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pub struct Client;

pub use net::Client;

dole)l olaalgll oo W.9

:aolell déaalgll 9gsi gi (i
©agndog 63930
«©UUAlg drouudl (16 Gpdiuo -

ieuh) annll pladiwll diol -

Jadnll ailg glgill cauinsl 1.9
.Culgill ke Blaal dole Gildag el &0 anlll Jgaall Jhaa

pub struct Port(ul6);

impl Port {
pub fn new(p: ul6) -> Option<Self> {
if p == 0 { None } else { Some(Self(p)) %}

pub fn get(self) -> ul6 {
self.O
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(1la 295 ub g0 G pe ol cli] 1aa gioy

aaalgll (o cja cnAll glgil .9

Jaolb lol lhi £oi Jaa bifol) &g .Result<T, E> acla .(Juiias 6 alall culs 13|
:duanll dalleoll (usod

#[derive (Debug)]
pub enum ParseError {
Empty,

Invalid,

pub fn parse_id(s: &str) -> Result<u64, ParseError> {
let t = s.trim();
if t.is_empty() { return Err(ParseError: :Empty); }

t.parse: :<u64>() .map_err(|_| ParseError::Invalid)

&l pe danlgll abhw @iy P.P.Q

©langll g ol j3a aic Jigall/ glgilll o 8pen dcgono pani alel ga gilb hai
tquAl oS

mod internal;

pub use internal::{Client, ClientConfig};
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.duio cliyg ¢yuio Jad loy l20 pja 6ac (workspaces) Joll olalwo Cargo paj

workspace/
Cargo.toml
crates/
core/
Cargo.toml
src/lib.rs
cli/
Cargo.toml

src/main.rs
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[workspacel]

members = ["crates/core", "crates/cli"]
auni lnd J<all 1aa oo
«plaaiwll 6ale Y ablall C:Ubﬁo)lg Juall ghio :core

. oAl Jelasg polgll paw daalg :cli -
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cargo new rstat

cd rstat

.sre/main.rs (@ 2olpl) JgAaJl dngj

JAall juuwo Judiwl :6pen CL 8lal  P.I-

go jaé Jél (e BlAAD std:enviiargs pladiwl gl Juai Adiiw (Jol gopivas
.o juo :hdd 1alg Unuwg 2olpl gégly .Glalaiell

use std::env;

fn usage(program: &str) {
eprintln! ("Usage: {program} <file>");

fn main() {
let mut it = env::args();
let program = it.next().unwrap_or_else(|| "rstat".to_string());
let path = match it.next() {
Some(p) => p,
None => {
usage (4program) ;

std: :process::exit(2);

println! ("Input: {path}");
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String Ul «alo 6clid  ILE.I:

use std::fs;

fn read_text(path: &str) -> Result<String, std::io::Error> {

fs::read_to_string(path)
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#[derive (Debug, Clone, Copy)]
struct Stats {

lines: usize,

words: usize,

bytes: usize,

fn compute_stats(text: &str) -> Stats {
let lines = text.lines().count();

let words = text.split_whitespace().count();

let bytes = text.as_bytes().len();
Stats { lines, words, bytes }

Ug String &lo AAL U 13 &str peiwi compute_stats &la)l :auloly déleio dado dndj
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clhAll dalleog &xkloll Guhi O
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use std::env;

use std::fs;

#[derive (Debug, Clone, Copy)]
struct Stats {

lines: usize,

words: usize,

bytes: usize,

fn compute_stats(text: &str) -> Stats {

let lines = text.lines().count();

let words
let bytes = text.as_bytes().len();
Stats { lines, words, bytes }

fn run(path: &str) -> Result<Stats, std::io

let text = fs::read_to_string(path)?;
Ok (compute_stats(&text))

- content

fn usage(program: &str) {

eprintln! ("Usage: {program} <file>");

fn main() {

let mut it = env::args();

text.split_whitespace().count();

::Error> {

// may fail: returns early on Err

// borrow: no copy of file
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let program = it.next() .unwrap_or_else(|| "rstat".to_string());

let path = match it.next() {
Some(p) => p,
None => {
usage (4program) ;

std: :process::exit(2);

};

match run(&path) {
Ok(st) => {
println! ("lines: {}", st.lines);
println! ("words: {}", st.words);

println! ("bytes: {}", st.bytes);

}

Err(e) => {
eprintln! ("error: {e}");
std::process::exit(1);

}

:Juodl 138 aang) 13l b
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use std::fs::File;

use std::io::{self, BufRead, BufReader};

fn run_streaming(path: &str) -> Result<Stats, io::Error> {

let £ = File::open(path)?;

let mut reader = BufReader: :new(f);

let mut buf = String::new();
let mut lines = Ousize;

let mut words = Ousize;

let mut bytes = Ousize;

loop {
buf.clear();

let n = reader.read_line(&mut buf)?;

if n == 0 { break; }
lines += 1;

bytes += n;

words += buf.split_whitespace().count();

Ok(Stats { lines, words, bytes })

:wlaallo
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use std::sync::mpsc;

use std::thread;

fn main() {

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

thread: : spawn(move || {
tx.send(String: :from("work done")).unwrap() ;

B

let msg = rx.recv().unwrap();
println! ("{msg}");
}

(RwLock<T> gl) Mutex<T> g &< o)l &iflall Arc<T> Bale pariwia as o)l &l Lol
:oljpall Jgngl

use std::sync::{Arc, Mutex};

use std::thread;

fn main() {
let counter = Arc::new(Mutex::new(0u64));

let mut handles = Vec::new();

for _ in 0..4 {
let ¢ = Arc::clone(&counter);

handles.push(thread: : spawn(move || {
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let mut g = c.lock().unwrap();
xg += 1;
)

for h in handles {

h.join() .unwrap();

println! ("{}", *counter.lock().unwrap());
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fn main() {

let x 5i32;

let p = &x as *const 132;

unsafe {

println! ("{}", *p);
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