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adynll .(nightly Jbeta .stable) toolchains <lgall Jwlling (cargo) clidl 6lalg pjall paog

Q0 Jsuiy 61;_@59 &jano pohaill diy cldy goary aill rustup pe (1 cudil) |y guagall
:(macOSq Linux (Jio) Unix aawb daohil (ile

curl --proto '=https' --tlsvl.2 -sSf https://sh.rustup.rs | sh
: plaAiwl gl Rust gégo o Loyl cuiall Qi $os Windows pUAj (ile
winget install Rustlang.Rustup
:Ohlanll o §aay (il a2

rustc —--version

cargo --version
:Rust ¢yani Ll.D'JlQ' stable toolchain ¢lgalll aludiw cauds o

rustup update
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:diioll olgall Jwllw o Gaaill

rustup show

Jolzillg .llan i §)lalg reproducibility Qlisll 6ale] ubla (ile Rust (16 ol Glgall j5 p
.Cargo pe pjall go JolSioll

Cargog rustc (o )l paa .

Jibrary &ui%o gl binary 12415 lo (Ul aalg jano wlo donpy 096y .Rust payio ga ruste
:Jlo

rustc main.rs

pladiwl oiy bo I;;U Jdlgll pghaill (14 i gog .main.rs 0 N2aiF Wlo clld e Qib
.6pblo rustc
:uUgiy gag .Rust 5 olall package manager pjaJl paog build system el olAi gadg Cargo Lol

project structure gguito)l A5 -

dependency management Gbalaicll 6lal -
compilation doqyll -

testing Gl -

documentation generation @uigil awgi *
reproducible builds QI 6alel &LL& Awuj cliy -

adAig (ObalaiclUl Jag dbdidl Olalac] cwdy aif) ruste cleaiwl l;ljla Cargo p9dy

. €9l
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13530 binary project (134415 guito cliul)
cargo new hello_rust
:dyuﬂ6+uﬂchﬁu!uﬂ!cﬂjgﬂ3§yu

hello_rust/
Cargo.toml
src/

main.rs
tgopinoll alao | Jail
cd hello_rust
(yle main.rs gualpall caloll (1giny

fn main() {

println! ("Hello, world!");

 copirall Jaseriul

cargo run

.2alg 1ol 03aiig ggpitoll danyiy Cargo pgéy
il o U, library project &ifo ggpuivo cliul

cargo new my_library --1ib

.main.rs (o JJ;.: lib.rs calo cluwil piuw
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tguuldll Cargo ggpivo (JouAkh
whaloicllg gopitall (s bl — Cargo.toml *
QA olauhill JgAal ahndi — src/main.rs
(&Galll aic) &uisall jaa — src/lib.rs -+
(WLl waliul ow) build artifacts cll Glajao — target/

:Cargo.toml ye Jlio

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

edition = "2021"

[dependencies]
:auwlw Dl olgLall
(gl il juall ga 2021 jlan]) all jlan] 232, edition Jaall -
.external crates &)l pja)l apuy [dependencies] owdll -+

:(rand :Jlio) alaicl dalAL

[dependencies]

rand = "0.8"

.l aulae Wi W@iong Glalaiell Jujits Wildl Cargo pgduw
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:Cargo jolgi pal
:development mode pghhill gAg (14 Jasaill

cargo run
tJasadts 992 doayl
cargo build
rrelease jlanll) diwno aAw cliy
cargo build --release
1y Jlan ) (bl lodl aalgh
target/release/

inlining ahall Jio liwas release dus J=aj laiy doapl dcpw gile polail dus )
.code generation 6yl aJgi (g

:OhWAUl Jasai)
cargo test
: §uioul gl
cargo doc --open
:main.rs (hai gile Jlo

fn main() {
let name = "Rust";

println! ("Welcome to {} programming!", name);
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cargo run

Qobpll Aaiy 05 nda dlasall cliall doap a9 (Olusil Cargo cuiusuw
128 9% dlapoll 0dd (14

Rust plaaiwl olaig cus -

.Cargog rustc (w Gl Cuoaa

Lakio Rust gopito wadig iyl -

.optimized binaries &iwao la.u.ug BT duu Cudy
.Glalaiellg gopitall Gy cyal -
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mutg let L.
Opaub QLS e pponil 138 gy Lalial il able pé Olpsiall 9g<5 Rust &) 1o
agndoll pé Jasil gio JUa go Glol psi

fn main() {
let x = 10;
println! ("{}", x);

:compile-time error d&oqill Cudg 10 ha gl J138iw x (hasi dglao

fn main() {
let x = 10;
x = 20;

:mut padiwl Ll alowud)

fn main() {

let mut counter = 0;

14



}

counter += 1;

println! ("{}", counter);

o0 Jlyg &udgigall jj= immutability by default LWalial pugil) &bla)l pac tguwlwDl agoll

let
let

let

let

let
let

100;

.accidental state changes 6agndaoll pé Al Slpues

Primitive Data Types aJoll ol glgil .M

a: i32 = -42;
b: ubd =
pi: £64 = 3.1415;

is_active: bool = true;

letter: char = 'A';

emoji: char

1.

I

.42030 augi glgji 6ac Rust jagi

Integer Types éayanll alacll glgil

isize 1128, 64, 132, 116, i8, :Signed o_smgodl

usize u128, u64, u32, u16, u8, :Unsigned osmgodl ne

.32 9@ daanll alacll (aalEall ggill
Floating-Point Types dojlell dAlnlall glg.ii
(f64 ga (uAlpall) fe4g F32

Boolean cudhioll Goudll

Character «jnoll
.Unicode scalar value ag5uigy doud Jioy char goll
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Type Inference gIngJI JUawl .

.strong type inference gngJ.U 198 JUaiwl go static typing &Sl &SI (le Rust aoiss
Lfao cla 0951 loaice WilaL g9l pajiall 220y

let x = b;
3.14;

let y

ranlg pé JUaiwll g5, oaic explicit annotation pupall aupnill pjly

let guess: u32 = "42".parse() .expect("Not a number");

runtime Jasubiil ¢adg elnAl (o ajasll &ioy lao doapll cidg (1a gngjJI dan pajpall (Aray
.eTTors

Arrays Glaganaollg Tuples 6pleioll caganll  E.M

Tuples 6pl2ioll caganll
.aalido glgfL_: £16 6ac Tuples goaj

let person: (i32, f64, char) = (30, 72.5, 'M');

let age = person.0;

let weight = person.l1;
:Destructuring &yl cLSas
let (age, weight, gender) = person;

Arrays olaganaoll
2290 £9i9 Cul pan Gl Glaganoll
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let
let

numbers: [i32; 3] = [10, 20, 30];

first = numbers[0];

.Gaqill cudg 1 Log;sz.o l@oan (95,9 stack-allocated Quwasoll yile Glaganoll gaunAj ol

SOl gle Jbo

for n in numbers {

println! ("{}", n);

Type Casting and Parsing (JulAaillg gngjJI o O.r

as plaainwl la.: w0 hgail o9fh gl iy implicit conversions dxod ¢Lgan Rust pgas U

let
let

let
let

let

x: 132 = 10;
y: f64 = x as f64;
il Jwlul (o el Ul Jugas
input = "25";
number: i32 = input.parse().expect("Invalid number");

: Julaill aioDl dalleoll

result: Result<i32, _> = "42".parse();

match result {

Ok(n) => println!("Parsed: {}", n),
Err(e) => println! ("Error: {}", e),

.correctness and predictability quidlg Aanll (e Blaal) diolnll GUygaill Rust il
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Shadowing Judhillg Constants culgidl 7.0

Constants culgil
2un 895 i yile (1ging gl waug const pladiwl culgill wyyei Al

const MAX_USERS: u32 = 100;

AQoqpll by (o lopdi plg il dbld pe culgill
Shadowing (AUl
pwll gudiy pio i éalel JulAil aouw

let x = 5;

let x x + 1;

let x

X *x 2;

println! ("{}", x);
:mutation il e JulAll @l
1330 Tpsio by Julaul -
.£9dl i qisoy -
.mut clhi U -

tJAdl pe egill s (ile Jlio

let spaces ! ag

let spaces = spaces.len();

-£9Ul i poww U puill OjJ mut pladiwb @ agouwo pé l1ia

:pﬂéjm.;.ﬂiéhj—&" 038 (18
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Rust (18 (ualpall puil) &)l pac a3gas -

Guwlwll agll bkl glgsi

.gleill (ngé JUaiwl go aislul 8,6 -

.elgill 6230 dpleinll ciganilg culil panll wla wlaganall -
.ol Juawlg pypall Jugaill -

.shadowing JulAilg mutation il (w Gl -

6)51aJl ©UUag ownership &flall aalao (Ul Jill Jud dyygpd 6acld guwll 0da Jios

.memory semantics
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@gleaiwlg Jlgl caypei 1M

Qo J5iiy olloleoll glg.ii 3335 Qg fn A&alidoll dols)l pladiwl Rust g1a Jlgall u:n;su
> pladiwl deapall doudll g u3a5 o oS

fn

fn

fn

fn

greet (name: &str) {

println! ("Hello, {}!", name);

main() {

greet ("Rust");

add(a: i32, b:

a+b

main() {

i32) -> i32 {

b eyl Jlgall gSay
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let result = add(5, 3);
println! ("{}", result);

.ahgdio alnlay aiy o) 13] yrios JSy ala)l gob expression s Al gyl o
ireturn pladiwl aypn ely)l

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

return a * b;

doqpll dolling aghgll gloadl pupn JSi deapall pudllg Gllolsall E_Igji 3325 Rust (Apas
.compile-time safety

Glowleil (pldo wledl P

.statements loudeillg expressions puleil (o Rust juoi
.Aoud aues U laik) cljal Aais Statements Clogsill

let x = 5;
Aoud i pioj Expressions jul<il
let y = {
let x = 3;
x +1
I

.ahgdio lnldy Qiio pé i1+ x gl 4 dosdll gl i)l ppds piy (JUoll 138 (1a
:(unit type 633g)1 £g3) O goill 2apg daules yul el Joai dhgdio Alald cuiywAl 13]
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let y = {
let x = 3;
x + 1;

5

i (na Rust (18 pail usly gb gulwi §al 13a pad

matchg if H.W

if jpusj
.aoud i o gSoug IJ.usU if a2y Rust 1o

let number 10;

let result = if number > 5 {

"Greater"
} else {
"Smaller or equal"

175
println! ("{}", result);

.adalgio Lelgil ggpall gaoa gap i oy
match pus<j
.exhaustive alolb ()g%i ¢l waag pattern matching dugé blail adyllno match jag,

let value = 3;

match value {

1 => println!("One"),



YA

2 => println! ("Two"),
3 => println! ("Three"),
_ => println! ("Other"),

:match pladiwl b ely)l
let description = match value {
1 => noneu’
2 | 3 = "Two or Three",
_ => "Other",
‘ranges GlUlo adiho
let grade = 85;
match grade {
90..=100 => println!("A"),

80..=89 => println! ("B"),
_ => println!("Below B"),

Km0 bl of d3asio Gl go Jolsil aic match pladiwl JAd,

forg whileg loop E.W

loop
.break pladiwl doud glyl Wisoy dpla U adln
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let mut counter = O;
let result = loop {
counter += 1;

if counter == 5 {

break counter * 2;

};

println! ("{}", result);

let mut n = 3;
while n > 0 {

println! ("{}", n);

n-—=1;

for i in 1..5 {
println! ("{}", i);

let numbers = [10, 20, 30];

while
:d&b“i’ . nI

for

:ranges GUkollg iterators OlySall pe jSi

:olaganall pe sl



for n in numbers {

println! ("{}", n);
.Rust (14 idiomatic (uwba)l wglwllig legub gD awidl for daln ass

ISUl obwlwig ollell 0.
=9 .. pladiwl GUlaoll clivl o

49 39 29 1 pudl Joulii 5..1

5 Ul 1 g0 il Jouls 5=..1 -
:Jlo

for i in 1..=3 {
println! ("{}", 1);

titerators <l <o) uwlwi pladiwl

let values = [1, 2, 3, 4];

for v in values.iter() {

println! ("{}", v);

renumerate plaAiwl
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for (index, value) in values.iter().enumerate() {

println! ("{} -> {}", index, value);

let even: Vec<i32> = (1..10)
filter(lx| x % 2 == 0)
.collect();

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

Ul aalll gga bwmg Lol L&y sy lowo dterator Gowwl (1le Rust (na Jsi] Q390J 20iy
L9y guaall glal

:pAd5 ciynl dlapoll 038 (18
o pudll elyylg JIga)l caypes &1aiS -
.statements Glowleillg expressions pwleidl (w §pal -
.matchg if plaAdiwl bouill ghio -
bl guglw il @oladiulg Gl Ol

.al$allg ol pladiwl auwlwDl <0l blosi

ownership &Xloll 23goi (16 o=l Jud dy)gpd 6acld psail Gasi (1d ouwll oaa Jios
-Rust (14 8)513Jl 23gaig



pgadoll :Ownership &slall (€ Jnall
J12gJ|

Wed &Sloll auiei (1alllo  LE

0)513JI G)lal compile-time discipline doqpil cudg y18 blAil plai 1a Ownership dGuSloll
.garbage collection cblai gola Ul &alall y9a resource lifetimes yjlg.oll slaclig

Glail o cllall 2 oaicg .aAA) gﬁ y19 hda anlg owner cllo @) dosd JS Rust y1a
yoin JSiiy @ajlgo paig (RAI-style wglwl) WilaL dropped doud)l blawl piy scope
.deterministically

:auwlwll aclgdll

.aalg cllo doud J<) -

.awai adgll (1a o go JisT aagy ol gSoy U -

aoudll haws Gladl go cllall gy baic
Ul e b JUo

fn main() {

{

Y



pop

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

}

sockets (Juuldollg files clalall Jio ajlgo (ile Ln.;l Snis (J Jnda 651aL Glsis U asloll
LuLo.b cleanup cauhhidl 3ais o clladl bldw] aic .handles (Auldollg locks de.éleg

Copy awull Julao Move Jaul €

U1éuig (bitwise copy uilis Awws) &oudll A oy @aliw] aic :Copy doul Guns glgilll JA=
.43l Olpgioll

Aajlell alacll ool dyanll alacll Jio) Copy (@ scalars dlapul &332l oudll pheo
.(Copy glg.ii oo duslaioll wwganllg «char

fn main() {

let a: i32 = 10;

let b = a;

println!("a = {}, b = {}", a, b);
}

2280l p&ioll auny Jéill Ay move &xSlall Jéi iy @aliwl aic .Copy duni U (Al glgil
Qo pe

fn main() {

let sl = String::from("hi");
let s2

si;

println! ("{}", s2);



Ye

oW Jdua e.;.an buumo QAwi 05 gJ .heap dogSl (ke 6513 clloy String ggill §Jail 13l
Jai pe <l Rust gioj .double-free 2930 ppai gl 138y lowo HS1AI gudi pai glgly

.&usLoll
(Adoce &§)) Stack Qwasoll (Lo Heap Gogs)l  P.E
iyloe a3g0s
.Ul cuwa j1a5 cul pan Ol dsypw oud Stack guagoll -
2 JSin @i aug lpbgo pe jlai paall &kiols alawais Heap dogsl +

asug Jobg pisgo yile (Logado) (1ging guakall yile sun doud g dlhe String goil
.80g5)l le aagy W@l (leall gidoll loiy

fn main() {

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

println!("len = {}", s.1len(Q));

clliaj baic dowh &Slall aclgd auni .guasall (ile JolSly yiuwi i32 Jio Copy glgil
&) 3)lgo gi dogsl e 6513 pudll

JlgaJlg &xfla)l  E.E

.Jai 1Al glailig e.l.uu Copy glail :lawmai aclgall gy JIgall Ul puéll pyos
:Awill (ke Jlo



PO

fn print_num(n: i32) {
println!("n = {}", n);

fn main() {
let x = 7;
print_num(x); // = is copied

println! ("x still usable: {}", x);

}
:Jadl gle Jlo
fn consume(s: String) {
println! ("consumed: {}", s);
} // s dropped here
fn main() {
let s = String::from("owned");
consume(s); // moved into function
// println! ("{}", s); // error: use of moved value
}
:,Slall gl

fn make_message() -> String {

String: :from("hello")

fn main() {
let msg = make_message(); // ownership returned to caller

printin! ("{}", msg);



A

(String gul) Jio) had pen gul) Aus oi bo W :Jleag J1=ub @iog Jlgall gl Jaul

4095l Ol Jol§ Jug

Borrowing 6jleiwll (blao clone O.E

A Ul (13§, 138 .aals clone pladiwl clifoy (uiSglao (uildiuo Gt Ul caial 13]

fn main() {

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

let s2 = sl.clone();

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

.daalaJl aice deep copy Guoc

gleiwll pladiwl JAadlls Jnda idgo Ugng aliny cus 13 .alfo g9 28wl g<)

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

fn main() {
let s = String::from("borrow me");
print_len(&s);
println!("still owned: {}", s);

-&aloll pe borrowing
:9leiwll e JUo

:&str paaiw il Jwlull go legub #<DI wglwl



v

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

fn main() {
let s = String::from("borrow me");
print_len(&s); // &String -> &str coercion
print_len("literal"); // &str directly

:Olaliy)]
.aldiuo dSgloo dAuws gl Uea Qlyy loaie clone paiiwl -

Lusloll Jai 93 Jogl (&str T &mut &T) jliwll padiwl -

aloll (16 dilb claAl  .E

Jaul a=y pladuwll (1

fn main() {
let sl = String::from("hello");
let s2 = s1;

// printin! ("{}", s1); // error: use of moved value
println! ("{}", s2);

:Joll

&s1; = s2 let :Jaudl Jw §leiwll -



A

sl.clone(); = s2 let :egj.nJI 'e.u.l.iJI .
i @apo (o doud Jdi (2

fn take_owned(s: String) {}

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

let r

// take_oumed(*r); // error: cannot move out of borrowed content

Jl
{} &str) take_borrowed(s: fn :§jleiwl Jrdid Al ki -
structs gl g0 gujp Jai (3

plajiwll a8 peé &yl Joay 28 Jgdall aal Jii gla Copy pé Joda yile &yl cuiginl 13|

struct Pair {
a: String,

b: String,

fn main() {

let p = Pair { a: String::from("A"), b: String::from("B") };

let a = p.a; // moves field a
// printlin! ("{}", p.b);
println! ("{}", a);



Pq

‘Jdaall
&p.9; = a let :Jgdnll §)leiwwl *
Jodinll gpon JaU dyl clysas -
fn main() {
let p = Pair { a: String::from("A"), b: String::from("B") };

let Pair { a, b } = p;
println! ("{} {}", a, b);

cloneg Copy (w Al (4

fn main() {

let x 5k

let y = x;
let z = x.clone();

println! ("{} {} {}", %, y, 2);

copies Awillg moves Jail amaj loaie .Rust Gllan oXay 13l guwll (na &Sl
&aldl Jlocig éjleiwll aclgd) alwl Jgnall Quni borrowing trade-offs §yleiwll GlAyldog

.audc U beuh lhlaiol (lifetimes



Borrowing and galjallg ¢)leiwll :0 Jnall

References

Immutable References ju<il) ALlAJ pe galall 1.0

325 @haes g9ag islo 3Al g9 dayd delidy <l powwy (&T) sl Jilall pe gapall
cllo (le Blaall go glob Jongll &5juito) Rust (16 duulwll 8lall Borrowing éjlsiwlI

-Q1lg anlg

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

fn main() {
let s = String::from("borrowed");
print_len(&s);
println!("still owns: {}", s);

:&str pajiuy &l Juwllull go guwbéll wglwll

S



¢

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

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

rawdi cudgll (16 puill ALle pe @alo 6ac cliu] gXay

fn main() {

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

let a = &v;
let b = &v;

println! ("{:?} {:7}", a, b);
.clpd 3929 el dond)l Jsasi Koy U asil) diol i) ablal pé d)leiwll

Mutable References pu<ill blall @alall .0

yail cling i) ayslall Jéi U &Sl Gago Upna Dgng aiay (T &mut) msill Jlall gapall

.uniqueness

fn push_value(v: &mut Vec<i3d2>, x: i32) {

v.push(x) ;



er

fn main() {
let mut v = vec![1, 2, 3];
push_value(&mut v, 4);
println! ("{:?7}", v);

[(mut let) il Wls uall aul 9IS 13] U1 i) lé gapo clivl g<oy U

fn main() {
let mut s = String::from("hi");
let r = &mut s;
r.push_str(" rust");

println! ("{}", r);

(il abla pe ol abla) (Al &l gli 3929 X0y U 03gag clisi dgpan il lall gapoll
aoudll guail

agng, fleiwll aclgd apb  P.O

Ol giog TR RY] Qloi QoA doqpll Cbg y1d aclgdll (o Open degono Rust (Apas
:data races Ul

.awai cdgll (14 (&T) pusill aLLal pé galoll oo aae (il clivl clifoy -
.auwdi adgll (1 (T &mut) hdd aalg il Jld gapo el ¢lisoy -

uil) GLle pé ealo agag clisl i) Llé gapo agag ooy U
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-(dangling references dyaio galpo U) jla aalln &alll Q9ss Qi LY

:a2ilb aliol
: o8 Agouo cljé dac

fn main() {
let s = String::from("read");
&s;
let r2 = &s;
println! ("{} {}", r1, r2);

let ri

‘loay agouwwo pe Guils

fn main() {
let mut s = String::from("write");
let r1l = &mut s;
// let r2 = &mut s; // error: cannot borrow s as mutable more than once
rl.push_str("!");
println! ("{}", rl);

Qg0 pé awdj cadgll (1o clsg yld

fn main() {
let mut s = String::from("mix");
let r = &s;
// let w = &mut s; // error: cannot borrow as mutable because it is also
— borrowed as immutable

println! ("{}", 1);



EE

é)leiwll (naiis :non-lexical lifetimes (NLL) &wonsoll pc Jlocll pgaao l.n.;l Rust padiu
.Gl A aic §g9pAll gudg Al yled pladiwl Al aic

fn main() {

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

let r = &s;
println! ("{}", r); // last use of r

let w = &mut s; // now allowed because r is no longer used

w.push_str("_ok");

println! ("{}", s);

:&aio 2alo U
.abldw| piuw yuao peio gl gapo glajb Rust poaws J

fn bad_ref() -> &String {
let s = String::from("dangling");

&s // error: returns a reference to data owned by the current function
:a<gloo doyd glayl ga Jall
fn good_value() -> String {

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

S
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Ul ©léluw Rust gios ko) €.0

1o 6513l gdgo yuai yu| threads bgid 6ac Jnj loaice data races Ul Cléluw Ganj
.synchronization diolo ()92 ULl Jall (le @aal 959 @i cudgll
:concurrency (jlgil JUal Jud gia ol @b (rwlw Dl YLl &ioj 6)leiwll aclgd

.(&T) ol chéll aaxi -
(T &mut) 1ang 995 ol way sl -

JAKI9 Syncg Send (Jio trait bounds Glowwl agud Rust padiws Qjlgioll 6pauill (1a
093 o el (Wlé Jong aagy U :aagall 65a)l .Mutex Jio diolpo glg.ii pladiwl
.Qypn dioljo

thAll galal gilae Juo

fn main() {

let mut v = vec![10, 20, 30];
let a = &v[0];

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

Aap i Rust giaj th.o lsa}o 3 Quny 244 reallocation gawnAill 8alel push aouw gl
i) ALla pe é)leiwl agag clisi Jya=ill
Oliwll Jga épaull puoni 0.0

gl (1@ dibgigo Wlauill pSI .addg clowons (i o o 'aoglds” h.u.u Cuuy Syl
.&1nog danlgg bpnd whleiwll Byua 9si
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fn

fn

fn

fn

fn

print_uppercase(s: String) {

println! ("{}", s.to_uppercase()

print_uppercase(s: &str) {

println! ("{}", s.to_uppercase()

make_tag(name: &str) -> String {
format! ("[{}]", name)

sum(slice: &[i32]) -> i32 {

slice.iter().sum()

main() {
let v = vec![1, 2, 3, 4, 5];
println! ("{}", sum(&v[1..4]1));

Jlga)l gdlgi (né é)leiwll Jhaa (1
:dala 92 aslall AAl Jay

)
;9w Ul paAwl
);

120 &8l (pgaillg String Joud allall <oy LI
6333 ©lly cliul sic dSglao lud ga)f (2

Jua A Slices ghldall padiwl (3
QW 993 degono (o IL}; pius 2hldoll
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pusill AL galoll pac Jla (4

fn main() {

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

let w = &mut s;

w.push_str(", Rust");
println! ("{}", s);
aalll aic oblwl Gaas alkia acl (5

.Jae 05 Vgl cuwnl dbgh 630 &n galall clé] Jo

fn main() {

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

let last = *v.last().unwrapQ);
v.push(last + 1);

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

:gp|3Uuo<3953(JiQnﬁggéiapﬂloia J1d
el ¢ jbiall Jgngll &T pladiwl -

sl gpanll Jongl T &mut pladiwl -



EA

.©32g lalolg dupagall fleiwll aclgd paa -
.Ul oliluwg &yaioll galoll Gleiwll gios @S dial *
. padll dlauwg sund ohleiwll gosi ¢y 8ol phi -

Jiga)l 393n e dalln galoll cldy &auS Loy Ay (Lifetimes jlacll) Ul Jonall
.obob boads yisi sjleiwl blail ge il gile aclug



dogado &yl Lifetimes jlocll 1 Jndll

Joell (o Al 1.0

&mut &T) aloll ol compile time daoaayll cidg 18 oWl Rust &l (na Lifetimes Jlac
Ju runtime behavior Al Aglw pei U (1a @l piv gl obbl go Jobl ginsi U (T
.dangling references daiall galpall gioJ static analysis tool Slw Jalas olals pm.u.u.:

1@ Allj bo @Yl iy gl dSgloodl Goydll ol kb haa N &l 99k,

fn main() {

let r: &i32;

{
let x = 10;
r = &x;

}

"Salln gapall 13 gl oy gtio U™ gl e alall jloell Rust padiws

€9



0

Lifetime Annotations jlocll Glymns .

3330 pgdi (ubhii U loaieg LAl jlaell aluiw! papall gihiuy oUWl go pis (a
g2kl gy jlacll Glalle

'.dlylio duiofl lmialln dadsy dhwo @il 0da” " iy (‘8 Jio) posll Joleo
tosldao (ueapo aal gyl :1Suwlls Juo

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

fn main() {

let a = String::from("abcd");

let b = ”XyZ”;
let r = longer(&a, b);

println! ("{}", 1);

'3 aic pi 13l
.ol gupasll padl jglas U 6a0) Blln gesuw aleall gapall -

.ol 3l go ddidio dleiwl gy J H332 Gleiwo ©lly g U &l -

.constraints 13gad @i Jo ¢ bl gl Glusy ™ s U jlacll : pao

Lifetime Elision Rules jlacDl cd3n aclgd .7

blaill (14 olaypail o pis wWin gLay cuay lifetime elision jlocDl c@aa aclgd Rust @i
:asstl



o)

.Jéiwo joe (ile Jnay opasy 2o pé Jaao g JS ¢
Balzall galall groa (Ul opac iy JAda aalg JAao gapo 3ag lal ¢

Ul cuuiy self e gla self &mut gi &self ga Waalg JAao o éac ©aag 13l -
.olajAal

(WAL qluiwll 05) a0 23409 aalg JAxo gapo

fn first_char(s: &str) -> &str {
&s[0..1]

‘8 o) LS pajiall alolsy

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

&s[0..1]

:self g0 Methods Gilynll

struct Text {

s: String,

}
impl Text {
fn as_str(&self) -> &str {
&self.s
}
}

&self yae WAl o sleall gapall Ua
:(Qupail (g «iall (4% U) aja0g9 glUAo
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fn pick(x: &str, y: &str) -> &str {
X

// error: cannot infer which input lifetime the output comes from

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

X

olob galall gyl €.

gyl &l cleaiwl go Jobi giues ally Ul iy g 13 hia gape glayl dlal ¢Sy
Al & sie haws ddaoll Olpgioll gL bila baa gilao psio (Ul gap0
‘allo pe

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

&sl..1 // error: returns reference to local “s°

:duan blasi

d<gloo daud glyyl (1

fn good() -> String {
let s = String::from("owned");

S



oy

JAso o Gulwo gapo glayl (2

fn head<'a>(s: &'a str) -> &'a str {
if s.len() >= 3 { &s[..3] } else { s }

| galo gyl o duiy JAla dSgloo wlly (ujdi (3

struct Store {

data: String,

impl Store {
fn new(data: String) -> Self {
Self { data }

fn view(&self) -> &str {
&self.data

fn main() {
let st = Store::new(String::from("persistent"));
let v = st.view();

println! ("{}", v);

Lied &l Lyl 995 loaic haad 'static plaaiwl (4
istr &'static ggill o gl ygagnill
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fn banner() -> &'static str {

"Rust is strict for a reason."

l&glng il jlocl clhal 0.7
alao Gl gl g0 gyl 11 Al
fn make view() -> &str {

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

&s

.aio ghdo glajlg Jaao 3al gl String glyyl :Jall

fn make_owned() -> String {

String: :from("view")

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

S

GlAo 8ae o gpaall pae Qliiwl gSoy U :2 Uaall

fn choose(x: &str, y: &str) -> &str {
if x.1len() > y.len() { x } else { y }



o0

Al

fn choose<'a>(x: &'a str, y: &'a str) -> &'a str {
if x.len() > y.len() { x } else { y }

axals 6230 yiuei U é)leiwall dogdll :3 UnAall
aSlo g0 Jobi gapall yius loaic 138 Gayy

fn main() {
let r: &str;
{
let s = String::from("short");
r = &s;
}
// printin! ("{}", r); // error: s dropped here

.8%glao by glyl 9f (gl @lni (Ul alds) cllall yac 3o :Jall

fn main() {

let s = String::from("long enough");
let r = &s;

println! ("{}", 1);

algh &jia) il AL pég ALl galoll kA 4 Al
:Syleiwll a0 pnds Jall ook lal

fn main() {

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



01

let len = s.len();

s.push('!");

println! ("len={}, s={}", len, s);
Iy

02 We (losll Jall Bal (hasil (o pajioll ceiopud (32 dugh 630 gap clhdial 13|
Byl GUas Julds of W Joasill 0 Ugl duglinodl pudll Glwa

11535 Loaie alhuy jlocll anj
)l eleaiwl go Jobl ginei ol yUl héaa galo glyl clifoy -

54513 awnan pgas U tgaliall gu olille was jlacll oy -

JSuin &uslally Ul G435 a3gai pudgs clio wllhy gaa flacl pajoll el baic
NeVjTal



oanill dalleog dunill Juwludl V Jnall

String (pldo &str L.V

répnill Julud) guwlwl gulib (1le Rust (1ging

JAe 989 (dmmutable borrowed string slice il Jld pé oo y1ni glhdo :&str
.Jlgall Joleas We pariuy JUTF-8 dswny spauito olul view

ulle d&jjao owned, growable UTF-8 buffer gaill abld a$gloo duni dlulw :String *
.heap a&ogsll

Bpeiuy &str laiy i3Sl clloy String ggill

fn takes str(s: &str) {
println! ("str: {}", s8);

fn takes_string(s: String) {
println! ("String: {}", s);

fn main() {

oy



oA

let owned = String::from("Hello");
let slice: &str = &owned; // &String coerces to &str

takes_str(slice);

takes_str(&owned) ; // also works
takes_string(owned) ; // moves ounership
// printin! ("{}", owned); // error: moved

:Idiomatic guideline (uglwi by

auSloll 33D &uled dalay g5 o) b APIs olaalg (1a &str Judl

63330 &Sgloo doud Ul Y dgm ol m.u.u.: loaic String aci -

abaeig &l Jwlludl clisl 1.V
String cluiul
fn main() {

let a = String::new();

let b

String::from("Rust");
let ¢ = "literal".to_string();

println! ("{} {} {}", a, b, c);

Juasillg aalALl
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fn main() {
let mut s = String::from("Hello");
s.push(' ");
s.push_str("Rust");

println! ("{}", s); // "Hello Rust"

Concatenation i
:(&str) oyl Joleall peiuyg (String) bl Joleall Jdi + Jolell pladiwl

fn main() {

let sl = String::from("Hello");

let s2 = String::from("Rust");

let s3

sl +" " + &s2; // sl moved, s2 borrowed
// printin! ("{}", s1); // error: moved
println! ("{}", s3);

:asloll olalao wiaig angl format! pladiwl g5 Lo WL

fn main() {

let a = "Hello";

let b = "Rust";
format! ("{} {}", a, b);
println! ("{}", s);

let s

(I&pa_ String ) gl Jlawwl



fn main() {
let s = "I like Rust. Rust is fast.";
let t = s.replace("Rust", "Rustacean");

println! ("{}", t);

String Slicing Jwlull eulngs .V

duan @ylao 3931 aic il U9y Qi oy (UTF-8 ool gobd oo (1a &str ghldo

.valid UTF-8 character boundaries

:ASCII go auan Jlio
fn main() {
let s = String::from("abcdef");
let part = &s[1..4];
println! ("{}", part);
}
:aiol ayldo

.@Qjlaoll e 6anisall Gllol chars() padiwl -
.ail &jad lines()g split()g split_whitespace() padwl -
:split_whitespace plaAiwl aals Jgl :Jlo

fn first_word(s: &str) -> Option<&str> {

s.split_whitespace() .next ()



AR

fn main() {
let s = "Rust makes safety practical";

println! ("{:7}", first_word(s));

Formatting and Interpolation aljallg Guuidl €.V

: pall . @uuil) macros gilo ¢lang Rust oaAius
stdout Ul dellal println!
String cld format!

rguwulwll pladiwll

fn main() {
let lang = "Rust";
2015;

let year
println! ("{} appeared in {}", lang, year);

let msg = format!("Welcome to {}", lang);

println! ("{}", msg);

:?: pl :' . b J 1 : “: : . ';'“ .o

fn main() {
let v = vec![1, 2, 3];
println! ("{:7}", v);
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:quinllg 8lalaodl ke aliol

fn main() {
let n = 42;
println! ("{:>6}", n); // right aligned width 6
println! ("{:<6}", n); // left aligned width 6
println! ("{:06}", n); // zero-padded width 6

luall agang UTF-8 0.V

‘g 13ag .UTF-8 dsyny dyaiito Rust (14 Juwluwl
~Wjaall aae gudg oWl d2ae uei len() A1l -
.dunilog diol pé @il dagowwo pé s[i] dpbloll dwaall -
.ol 6ac J21iv w@laoll (A=) -

i@l aaeg OWl aae g 1l pvgy Juo

fn main() {

let s1 = "abc";
let s2 = "é&"; // 2 bytes in UTF-8
let s3 = " "; // 4 bytes in UTF-8

{}", s1.1enQ);
{3", s2.1en());
println! ("s3 bytes = {}", s3.1len());

println! ("s1 bytes

println! ("s2 bytes



W

println!("s2 chars = {}", s2.chars().count());
{}", s3.chars().count());

println! ("s3 chars

30l sl panic gl (13¢iw W 33=io Wao JAla gihdil dglho

fn main() {
let s = "é&"; // UTF-8: two bytes
// let bad = &s[0..1]; // panic: not on a char boundary
let good = &s[0..2]; // valid boundary
println! ("{}", good);

:Unicode yagnill go ol Joleil
-l pe <ol

fn main() {
let s = "Rust ";
for ch in s.chars() {

println! ("{}", ch);

:(AadAio (1giwo) Wl pe Sl

fn main() {
let s = "Rust";
for b in s.bytes() {
println! ("{}", b);



E

:dulac Ol
Olaalgll a ponill fleiwl) &str paAdiwl -
-Ja=i gl &Slo Ul Qling Loaie String padiwl -
UTE-8 3932 o 135lio <5 o) lo &y0dy gujlad plaiiwl gl cias -

.agAgllg daanll glaAl iterators wlySall (ke doildll dlleoll Jaa -



Collections jljsilg Glegoaanll (A Jndll

and Iteration

Vec<T> olaaiall 1A

dogs)l le &jjao growable, contiguous array gaill aLlé §jglaio dagano ga Vec<T> ggill
.&olell gahell blaiwl clegaaoll glgil jsi gag .heap

olaaioll cliul
fn main() {
let v1: Vec<i32> = Vec::new();
let v2 = vec![1, 2, 3];
let v3 = vec![0; 5];
println! ("{:7} {:7} {:7}", vi, v2, v3);
}
winllg aalall

fn main() {

let mut v = Vec::new();



"

v.push(10);
v.push(20);

let last = v.pop(Q);
println!("v = {:7}, popped = {:7}", v, last);

aoll Jangll Jléo dwaal
:agaall gyla guaall i 131 panic Ul (13¢5 A6 dwyaall
fn main() {
let v = vec![10, 20, 30];

println! ("{}", v[11); // ok
// printin! ("{}", v[99]); // panic at runtime

-0l Jgngll get plariwl JAad,

fn main() {

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

match v.get(99) {
Some(x) => println!("value = {}", x),

None => println! ("out of bounds"),

poligll ¢yang

fn main() {

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



1y

v[0] = 10;
println! ("{:?}", v);
}
833=i0 glgil (pjas
renum paaiwl 'aline” T b (il T haa 1aalg legi Vec<T> Joay
#[derive (Debug)]

enum Value {
Int(i32),
Text (String),

fn main() {
let items = vec![
Value: :Int(7),
Value: :Text ("Rust".to_string()),
13

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

Iterators OljSall apiy  [.A
:0legoaall pA2o jags .lterator Aol yile Rust (14 Jsi] Q3907 20iy

(&T) il dLl& pé 2alol iter() -
(T &mut) puill ALlE @alyal iter_mut() -



IA

(&slodl Jaj) oud)l Jai into_iter() *

sl B e S5
fn main() {
let v = vec![1, 2, 31;
for x in v.iter() {
println! ("{}", x);
}
println! ("{:?}", v); // still usable
}
uasill A5 5
fn main() {
let mut v = vec![1, 2, 3];
for x in v.iter_mut() {
*x *= 10;
}
println! ("{:7}", v);
}
Jal

fn main() {

let v = vec![String::from("a"), String::from("b")];

for s in v.into_iter() {

println! ("{}", s);

// printin! ("{:2}", v); // error: moved
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Iterator Adapters lyj<o)l ¢Ugao
dcgono Qwl .olbloc dlwlw (i takeg filterg map Jio Jlga .lazy dgws ljSall
.collect pariwl

fn main() {
let squares: Vec<i32> = (1..=10)
.map(|x| x * x)

.collect();

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

}
&g Quang
fn main() {
let evens: Vec<i32> = (1..=20)
filter (x| x % 2 == 0)
.collect();
println! ("{:7}", evens);
}
Reducing guoaill

fn main() {
let sum: 132 = (1..=5).sum();
let product: i32 = (1..=5).product();

println! ("sum={}, product={}", sum, product);



HashMap P.A

hashable &jjill J.bLo Qlidall 09ss gl wy -Goué-alido algji U V> HashMap<K, ggill

.ajjldollg
alhallg clisll
use std::collections::HashMap;
fn main() {
let mut scores = HashMap::new();
scores.insert(String: :from("Alice"), 10);
scores.insert(String: :from("Bob"), 20);
println! ("{:7}", scores);
}
Gl

use std::collections::HashMap;

fn main() {
let mut scores = HashMap::new();

scores.insert("Alice".to_string(), 10);

match scores.get("Alice") {
Some(v) => println! ("Alice = {}", v),

None => println! ("Not found"),



\A

Sl

use std::collections::HashMap;

fn main() {
let mut scores = HashMap: :new();
scores.insert("Alice".to_string(), 10);

scores.insert("Bob".to_string(), 20);

for (name, score) in scores.iter() {

println! ("{} -> {}", name, score);

entry plaAaiwl cuyanill

use std::collections::HashMap;

fn main() {

let mut counts = HashMap::new();
let word = '"rust";
*counts.entry(word) .or_insert(0) += 1;

xcounts.entry(word) .or_insert(0) += 1;

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

Olalsl e

use std::collections::HashMap;



\Al

fn main() {
let text = "rust is fast and rust is safe";
let mut freq: HashMap<&str, usize> = HashMap: :new();
for w in text.split_whitespace() {

xfreq.entry(w) .or_insert(0) += 1;

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

HashSet E.A
SISl Aljlg cloiill WAl audo (&uAl) degonns) 6aypd lom QA HashSet<T> ggill
use std::collections::HashSet;

fn main() {

let mut set = HashSet::new();

set.insert("rust");
set.insert("rust"); // duplicate ignored

set.insert("safe");

println! ("contains rust? {}", set.contains("rust"));

println! ("{:7}", set);
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Olegoaonll Gldoe

use std::collections::HashSet;

fn main() {
let a: HashSet<i32>
let b: HashSet<i32>

[1, 2, 3].into_iter().collect();
[3, 4, 5].into_iter().collect();

let union: HashSet<i32> = a.union(&b).copied().collect();
let inter: HashSet<i32> = a.intersection(&b).copied().collect();
let diff: HashSet<i32> = a.difference(&b).copied().collect();

println! ("union = {:7}", union);
println! ("inter = {:7}", inter);

{:7}", diff);

println! ("diff

Olegoaoll JAla aslall O.A
:oleganall JAla WAyl &sloll aclgd @uais
.move laldi gl 6ale 13g; degoao Ul 45glao doud JAal -

.dcgoaonll §)leiwl o o) lm;.o uej dcgoao (o paic o)leiwl -

Rust 3165 cU3) (aaiall gaunis salel Jio) @palic galo Jhy Ad degono (hass ©
.Glleiwl 2agag clisl Juasil

aqio yul psdll Jhi
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fn main() {

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

vec! [s];

let v
// printin! ("{}", s); // error: moved into v
println! ("{:?}", v);

ool nliell é)leiwl

fn main() {

let v = vec![10, 20, 30];
&v[0];
println! ("{}", r);

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

let r

Syl el Jhasill andy 13la)

fn main() {

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

let first = &v[0];
// v.push(4); // error: cannot borrow “v" as mutable because it is also
— borrowed as tmmutable

println! ("{}", first);

JAap clli Rust gioj hJ:.uo lsnpo first puny 284 reallocate 6,513l JaunAs push alel 13l
Spauill
Jac o5 caunl ol hhaj
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fn main() {

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

let first_value = v[0];

v.push(first_value + 10);

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

aslo whldo y9a guoaillg sl

fn main() {

let names = vec![String::from("A"), String::from("B")];

let lens: Vec<usize> = names.iter().map(|s| s.len()).collect();

println! ("lens = {:7}", lens);

println! ("names still owned: {:7}", names);

rle hald oS5 of (reuiy &layoll 03d (14
ol ool Jongll padg &folyy daganas Vec<T> pladiwl -
.20 JSuy into_iterg iter_mutg iter juial -
.sumg collectq filterg map (Jio iterator pipelines <ljpSoll Juwllw plaAiwl -+
.entry plaAiwl HashMap ¢uyanig cluiu] -+
.Ulegoaoll olloe Araisg apaill (lowd) HashSet plaAiwl

. Jua=il §jleiwll aclgd 215 (1io padg clegoaall Jala aslall Jai galgoy gull -



Olalaxillg Structs JSuall (9 Jnall
Pattern Matching bloill 48,Unhog Enums

Structs JSuall e 1.9

&1Ll Rust peay dlylio Joia 21025 e dnnio Glily glgil dyeil Structs JSball padnw
@) JEib

(ch.u.u #5D1) Named-field structs 6lawo Jgda wla J5ua -

(Jodal clouwi (j9as) Tuple structs can J5ib gle JSba -

(Jgéa ¢9v) Unit-like structs 63ag)b dauwnn Jsua -
dlowo Jgdn 93 JXia

#[derive (Debug)]
struct User {
id: ub4,
name: String,

active: bool,

&
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fn main() {
let u = User {
id: 1,
name: String::from("Ayman"),
active: true,

};

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

}
#[derive (Debug)]
struct Point(i32, i32);
fn main() {

let p = Point (10, 20);

println! ("{:?} x={}, y={}", p, p.0, p.1);
}

622gJy quub J5id

struct Marker;

fn main() {

let _m = Marker;

:(Copy pe Jodall Jai) Juall cyani aan



YA

#[derive (Debug)]
struct User {
id: u64,
name: String,

active: bool,

fn main() {

let ul = User { id: 1, name: "Alice".to_string(), active: true };
let u2 = User {
id: 2,

name: "Bob".to_string(),
..ul

};

// println! ("{:2}", w1); // error: ul.name moved into u2
println! ("{:7}", u2);

}
Implementing Methods @Il 3uais .9
.20 ggiy g impl &liS JAls @il cayss
(iuodl oglwi) dnwo alla
#[derive (Debug)]

struct User {

id: ub4,



V4

name: String,

active: bool,

}
impl User {
fn new(id: u64, name: impl Into<String>) -> Self {
Self {
id,
name: name.into(),
active: true,
}
}
}

fn main() {
let u = User::new(10, "Rustacean");

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

self &mutg &self plaaiwl Glpn

impl User {
fn deactivate(&mut self) {

self.active = false;

fn is_active(&self) -> bool {

self.active



fn main() {
let mut u = User::new(1l, "Alice");

println! ("active? {}", u.is_active());

u.deactivate();

println! ("active? {}", u.is_active());

}
Gl Jala asloll
impl User {
fn into_name(self) -> String {
self .name
}
}

fn main() {
let u = User::new(l, "Alice");
let name = u.into_name();

println! ("{}", name);

.aaalgl) ownership contract auflall adc (e a6y py self gi self &mut gi &self jLiAl

agdll blaill adulihog Enums Glalail .9

Rust ppani (18 guwlwi paic gag .variants Jilay 8ac aal 995 ol ¢Sy doud enum Jioy
=il (oLl
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huy alasy

#[derive (Debug)]
enum Direction {
North,
South,
East,
West,

fn main() {

let d

Direction: :East;

match d {
Direction: :North => println!("N"),
Direction::South => println! ("S"),
Direction::East => println!("E"),

Direction::West => println!("W"),

(sum types drcgoao glgil) Gl go alags

#[derive (Debug)]

enum Message {
Quit,
Move { x: i32, y: i32 },
Write(String),
ChangeColor(u8, u8, u8),



AY

fn main() {

let msg = Message::Move { x: 10, y: 20 };

match msg {

Message:
Message:
Message:

Message:

< b)),

fn main() {

let x = 7;

match x {

:Quit => println! ("quit"),

:Move { x, y } => println!("move to ({}, {P)", %, y),
:Write(text) => println!("text: {}", text),
:ChangeColor(r, g, b) => println! ("rgb({}, {}, {H)", r, g,

bloill adllno Oljo
| pladiwb abay blasi -+
if plaaiwb guards guly *

wlalagilg wganllg JSual destructuring dxil cla

1 | 2 => println!("one or two"),

3..=9 if x % 2 == 1 => println!("odd between 3 and 9"),

_ => println! ("other"),
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let whileg let if
aido J<iiy aalg hai ddjlihe) paiiws

fn main() {

let msg = Message::Write("hello".to_string());

if let Message::Write(text) = msg {
println! ("written: {}", text);

@osy Resultg Option E.Q
s paAiuy Ui oo Uay .angadall pe claall algSig null aé)la)l doydll Rust s

"&oud 2295 28T Julaid Option<T> -

"laA ol k™" Julow €> Result<T, -

Option<T>

fn find_first_even(v: &[i32]) -> Option<i32> {
for &x in v {
if x % 2 =0 {

return Some (x) ;

None



A€

fn main() {

let v = [1, 3, 5, 8, 9];

match find_first_even(&v) {
Some(x) => println!("found: {}", x),

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

fn main() {

let maybe = Some(10);

let vl = maybe.unwrap_or(0);

let v2

maybe.map(|x| x * 2);

println! ("vi={}, v2={:7}", v1, v2);

use std::fs;

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

fs::read_to_string(path)

25l 6acluo Jlga

€> Result<T,



AO

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

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

use std::fs;

fn read_and_trim(path: &str) -> Result<String, std::i

let text = fs::read_to_string(path)?;
Ok(text.trim() .to_string())

fn main() {

let r: Result<i32, &str> = 0k(21);

let doubled = r.map(lx| x * 2);
println! ("{:7}", doubled);

2 pladiwl UhAll ppas

::Error> {

:wl hgni

ufugnxliahbﬂ

Leuh ol doudll e g% boaic Option paALWI -

Al Glogleo Joaa g (o 13 Juiidll g5 baic Result oadiwl -



AT

aauAj Ol ailoi pwonns 0.9

.glg_ijJI pUA; JAla aclgdll Juiod Glalasillg Jsuall o Rust (14 caAll Glll aagos (ﬂ.u.g
bool (o Usy sl Jatow alasidl padiwl (1
10 Uay

struct Order {

paid: bool,

#[derive (Debug)]
enum PaymentStatus {
Unpaid,
Paid { transaction_id: String },

Refunded,

#[derive (Debug)]
struct Order {
id: u64,

status: PaymentStatus,

.Juboil) GLla pé duanll pé Ul oLl
Option plaaiwl a)liall Jgdal aiai (2

#[derive (Debug)]
struct Profile {

name: String,



AY

email: Option<String>,

fn main() {
let p = Profile {
name: "Alice".to_string(),
email: None,

};
let email = p.email.as_deref () .unwrap_or("<no email>");

println! ("{} {}", p.name, email);

29aaJl aice Result plasiwl (3
.main Jio 2olpll 393 aic 2o Jolwig .I;S.;.o Result gl Juball aLlal ollosll Jga

use std::fs;

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

}
fn main() {
let config = match load_config("config.txt") {
0k(c) => c,
Err(e) => {

println! ("config error: {}", e);

return;
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println! ("config loaded: {} bytes", config.len());

il (16 &slollg «laalgll (16 S)leiwll (4

#[derive (Debug)]
struct User {

name: String,

}
impl User {
fn new(name: impl Into<String>) -> Self {
Self { name: name.into() }
}
fn name(&self) —> &str {
&self .name
}
}
fn main() {
let u = User::new("Rust");
println! ("{}", u.name());
}

:go0 Ao 9ss i J1suiy dlapall 03a (14
824l &sloy olaw daiad JSuall pladuwl -

.a8,83 S)leiwl agdey Gilhg Glitiio el impl JiS plaaiwl -



AQ

AQaunanll ol Jiladl Juiod olalagil eladiwl -
.ol gail) hlasll gulag let ifg match plajiwl

Option pladiwl Juoi) ablé pé dyanll pé Gl Jeai Ol 23l ouons
.Olala=illg

.Resultg Option plaAiwb ea}ﬂ(lﬁl"fl,' hitallg ol Juios -



Rust wglwb clhAll dalleo I Jndll

Result (blao panic! LI
:OBLAAYI o (uegi gw Rust juos

oasall ela i of aolpll adgiy) panic! pladiwl pllei chjiwll) Al pe olalas) -

.(unwind

{€> Result<T, pladiwl Jioj glapwll dLls olalas] -

panic! paAl (1o
ol gl dnvariants culgd) Lop ol Jbugs uarop clnAl Jioi gl ol (b panic! padiwl
Sl Gans o iy U7

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

if b == 0 {

panic! ("division by zero");
X
a/ b
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fn main() {

println! ("{}", divide(10, 2));

Result paAiui (1o
timeout &5ub &lao Qo pé JAal «alo obe Jio d=dgioll Judll Gl (1a Result padiwl

apeg
use std::fs;
fn read_text(path: &str) -> Result<String, std::io::Error> {
fs::read_to_string(path)
}
fn main() {
match read_text("data.txt") {
Ok(text) => println!("len = {}", text.len()),
Err(e) => println!("error: {}", e),
}
}
ple sl

Aol GU\lg anopll Al panic! paAiwl

.pa3iall JWal gi &iwl (ile daoizoll gl glayiwll &LLAN claALl Result padiwl -
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? Jolzall [l
Kol glyyUl e (Option ¢lJasg) Result go (Jolsill idiomatic auglwll adyhl ga ? Joleoll
.Juuall aie
.aJuJl &lall o Err(e) 8_"\; ? ola Err(e) cwuls 13lg .v i ? Gla Ok(v) doudl culs 13]
use std::fs;
fn load(path: &str) -> Result<String, std::io::Error> {

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

:0lghA 6ac 20
use std::fs;
fn load_trimmed(path: &str) -> Result<String, std::io::Error> {

let text = fs::read_to_string(path)?;
Ok(text.trim() .to_string())

883y challl ppos (ile BLAA 2o danlg &una Saud &), ? pouy
Propagating Errors clhAll pyos .-

.(main 18 L:JLé) obpll 3931 aie Ainlleog (reaiwoll Ul el guisy clnADl pyas
6acluo Jlga (o ppai :Jlo
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use std::fs;

use std::io;

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

fs::read_to_string(path)

fn parse_port(text: &str) -> Result<ul6, std::num::ParseIntError> {

text.trim() .parse: :<ul6>()

fn main() {
let config = match read_config("config.txt") {
Ok(c) => c,
Err(e) => {
eprintln! ("config read error: {}", e);

return;
s
let port = match parse_port(&config) {
0k(p) => p,
Err(e) => {

eprintln! ("port parse error: {}", e);

return;

};

println! ("port = {}", port);
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main o Result gly)l
-20oUpl JgAa dhaj Ay oo Result £95 @0 Qoud main ggp ub Rust powws

use std::fs;

fn main() -> Result<(), std::io::Error> {
let text = fs::read_to_string("data.txt")?;
println! ("bytes = {}", text.len());
0k(O)

&nnio claAl cliyl  E.l-

parse Julail gf /O clnal o Uay Guhail Jlaoy dnlh clhal gul Wié aling 2olpl gai go
.Guhil (16 AL Glia Jioy enum caypi ga gl pail . plAll
wlbgai g0 yanio clhAl alass

use std::fmt;

#[derive (Debug)]

enum AppError {
Io(std::io::Error),
Parse(std: :num: :ParseIntError),

EmptyInput,

impl fmt::Display for AppError {
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fn fmt(&self, f: &mut fmt::Formatter<'_>) -> fmt::Result {
match self {
AppError::Io(e) => write!(f, "io error: {}", e),
AppError: :Parse(e) => write!(f, "parse error: {}", e),

AppError: :EmptyInput => write! (f, "empty input"),

impl From<std::io::Error> for AppError {
fn from(e: std::io::Error) -> Self {

AppError: :Io(e)

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

AppError: :Parse(e)

2 plaaiwb WAl ParselntError gi std::iox:Error ol Jugai ooy LI

fn parse_port(text: &str) -> Result<ul6, AppError> {
let t = text.trim();
if t.is_empty() {
return Err(AppError: :EmptyInput);
}
let p = t.parse::<ul6>()7;
Ok (p)
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Olalall Aallea) guloe Juo  O.F

anniall claAll dalleog (Julaillg /0 Al AU/ JAall g goay (1eélg Juo
HER]

.port Adio ad) yle J19iny alo Bchd -
. : .-: ('}.D . e ..” °

.0anio (éuhi U gyl -

use std::fs;

fn read_port_from_file(path: &str) -> Result<ul6, AppError> {

let text = fs::read_to_string(path)?; // Io -> AppError via From

let port = parse_port(&text)?; // Parse/EmptyInput -> AppError
if port == 0 {
return Err(AppError: :EmptyInput) ;
}
Ok (port)

fn main() {
match read_port_from_file("port.txt") {
Ok(port) => println!("port = {}", port),

Err(e) => eprintln!("error: {}", e),
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Juall 138 aang) (13l bo
. pLaill LaAe [@ass cuugg (Result) &y pud olalaayl -
.géging A JSiiy elhADl jyoy ? Joleoll -
.2919) Jrall clhal Jios dnniall lalagil -

-paaiwol) Pl gare iy Eua (main) 2obpdl agaa clnAll dalleo 8—03-' :

s gile Aalig clhall 63jaa (Jilay wawAi Qolipll goi 2o tgweill Llé wglwll 138
.2nlgg Guio



Crates pjallg Modules Olangll :ll Jnall
gorinall pulAisg

mod aunliao)l &ol<l LI

auifo gl binary (13u4i5 qolp bol) compilation unit &oap 6aag (1@ Rust (14 crate dojall
.modules lang)l pladiw 3¢5 iy dojall JAls .(library

Olala=il (JSuall (Jlgall) polisll 803.: namespace boundary clowll Glail 3 (1a 8aagll
.visibility &gyl 16 afaiig (Glowwl

alo o Woao gi audi caladl JAla 83agll pwua 9% i gfay 6339 el mod paAiuy
Inline Module dauJdala 6329

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

a+b

fn main() {

aA
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println! ("{}", math

src/
main.rs

math.rs

// src/main.rs

mod math;

fn main() {

println! ("{}", math

// src/math.rs

::add(2, 3));

::add(2, 3));

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

a+b

src/
main.rs
net/
mod.rs

client.rs

wlo (o 6309

:Olalao (le duino Wlang Ln.gl Rust pcajy



// src/main.rs

mod net;

fn main() {

net::client: :ping();

// src/net/mod.rs

pub mod client;

// src/net/client.rs
pub fn ping() {
println! ("ping");

pub plaaiwb agyl (.l

.a0=io laalg eranig encapsulation oAUl gile @iy Loo .l;_.bljiél private &nlh palisll
Lalial (ol
mod secret {

fn internal() {}

pub 2Aj .«jang gyli Lupo paic Jeal

mod api {
pub fn visible() {}
fn hidden() {}
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.pﬂlilpubgdbdﬁym%:@wbdommmd.su,._g]qubSdS.;.aJl Q)i

pub struct User {

pub name: String,

pub fn new(name: impl Into<String>, age: u32) -> Self {

Self { name: name.into(), age }

age: u32,
}
impl User {
}
pub fn age(&self) -> u32 {
self.age
}
}

mod inner {

pub struct Engine;

pub use inner::Engine;

Re-exporting panil 6ale|
a4y dole danlg delung paic pans dalell use pub paAiW

clowll olélnig use M.

poligll Ul UbLU paths Ohluwall oAk
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mod math {

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

use math::add;

fn main() {

println! ("{}", add(1l, 2));

use std::collections::HashMap;

fn main() {

crate::... :&ojall jia (o law ddlho Gluwo

g self::... :aJul 6aag)l (po dwww Gljluo -

use pladiwl alpiw Ul

auuldll auall o polie alyiwl

let mut m: HashMap<&str, i32> = HashMap::new();

m.insert("a", 1);

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

use std::io::Result as IoResult;

fn read() -> IoResult<()> {
0k(QO)
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clowi 6ac Alpiwl
use std::cmp::{min, max};

fn main() {

println! ("{} {}", min(3, 7), max(3, 7));

super::g self::g crate:: plaAiwl

mod outer {

pub fn a() {}

pub mod inner {
pub fn b() {

super::a();

Olaloll 6a3=i0 2ilioll odais  ELl
:Jnd g8 ilac pau
(wlalass/ JSua) domain types Jluoll glg.ji .

core logic yrwlwll Ghiall -

I/O boundaries alaUl/ JAall agax -



src/
main.rs
lib.rs

domain.rs
logic.rs

io.rs
lwds main.rs J=alg 395 wilal dalaiwl Lib.rs padiwl

// src/main.rs
fn main() {
if let Err(e) = myapp::run() {

eprintln! ("error: {}", e);

// src/lib.rs
mod domain;
mod io;

mod logic;

pub fn run() -> Result<(), String> {
let input = io::read_input().map_err(le| e.to_string())7?;
let out = logic::process(&input);
io::write_output(&out) .map_err(|le| e.to_string())7?;

0k(O)



// src/io0.rs
pub fn read_input() -> std::io::Result<String> {
Ok(String::from("data"))

pub fn write_output(_s: &str) -> std::io::Result<()> {
0k(0O)

// src/logic.rs
pub fn process(s: &str) -> String {

s.trim() .to_uppercase()

}
-plasiwll dalelg jwidll peayg gweill Jlé wglwll 13
pSi olgfal &yalao Gilang
src/
lib.rs
net/
mod.rs
client.rs

protocol.rs

// src/net/mod.rs
pub mod client;

mod protocol; // internal details
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aauA; pgpito &y Glwloo  O.ll
63gndog dpen dolell daalgll Jeal (1
Al alhull pans acl @i GungnAall Il . pajiwall aaling lo had il

mod intermal {
pub struct Engine;
impl Engine {
pub fn new() -> Self { Self }

pub use internal::Engine;

wgnill olaalg 16 é5gloo mé glajlg &str illoleo Jra (2

pub fn normalize(s: &str) -> String {

s.trim() .to_lowercase()

L guolwil hiall Glg algall sic Juhall dLla ollos)l ga (3

pub fn compute(xs: &[i32]) -> 132 {

xs.iter () .sum()

auisallg Aaill gu Jnal (4

iy JUAL! Giuns " cuas main + &io” &y lo Jada L eguhall g o) guia
Olaagl gw Pl alaie Ul wias (5

118 %6 . Jalio aloicl 239 13]

domain Jio 63ag yul &5 il glgill qlAiwl -



Gleleaiwl guis (el 6329 JAal -
JI9aJl 3gan pe bl ppoig &gyl Julds -

dgduioll cuun Glaagl pw (6

:
types imodel .domain -
io (format «parse °
engine service (logic °
133 dlhuw gS5 o) bo utils Jio dole clowi Ja
rile a8 995 Ol (éuiy dlagall 03a (16
.Olalo (o @oaig mod pladiwl Glaagll i -
.use pubg pub pladiwl plell alhull (14 Jenta¥i] e
.super::g self::g crate::g use pladaiwb wlbladl (w Jaidl -
QAU JAall agang (Ghioll (Jkall :danilg alddn (| ggj.ﬁu:dl puAT .

-Qu=dlgll Rust qwolp (1a 8_IJJQJJJ ablé dauAi aun ile Blaa)l -



Jolio jeno ggpio cliy :IF Jnall

gopirall Cllaio  LIF

Rust 16 JolSIl Josl puw Al dedly o<y dpen polgl paw 8lai Jls Jodll 13 14
A8l Jgnall (né laolei o5 (il palaoll pal gaaig

Count) Word (Rust rwc :ggpivoll

:galhig UTF-8 (1ni calo 1ja5 8lall

bl aae -
(oleld)l cuun dogubo) Glalsll aac -
oWl 2ac -

we aunll 81all aulive wglwl dglihall lalaell aaai d)lial bllei peas oS
Galul

.alo)l awl 05 oliWlg vlalSlg Pl el ((ualpall gngll -
Jnda 633200 Glalagll dclb :pllel ppas die -+
.2913Jlg danlg Una alwy yAe :aichd jiei gf calall aagy o) 13] -
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$ rwc data.txt
12 98 623 data.txt

$ rwc -w data.txt

98 data.txt

$ rwc -1 -b data.txt
12 623 data.txt

Al plaaiwl &y gApe an pé Jhall gl 13] -

Jusals éliol

GLlwl aagoi oy [LIF

G2ugill dlawg WAL abld Spauill Jeoy cuAill aagodll
a0y pghi

(wall + pllell) pariwall GluA -
(0L @l awi) &gwacll alilaall -
Suhil cUnAl -

lilaallig GlLA

#[derive (Debug, Clone, Copy)]

struct Options {
show_lines: bool,

show_words: bool,



\RK

show_bytes: bool,

#[derive (Debug, Default)]
struct Stats {

lines: usize,

words: usize,

bytes: usize,

use std::fmt;

#[derive (Debug)]
enum AppError {
Usage(String),

Io(std::io::Error),

impl fmt::Display for AppError {
fn fmt(&self, f: &mut fmt::Formatter<'_>) -> fmt::Result {
match self {
AppError: :Usage (msg) => write!(f, "{}", msg),

AppError::Io(e) => write!(f, "io error: {}", e),

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



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

AppError: :Io(e)

Juwlwll Ghioll 3455 P.IC
Oy Jnai
o jluog Options Ul hilwgll JuAai
alol 6elyd -
Stats wlwAa
aball Guuis -

hilwg)l Juas

fn parse_args(args: &[String]) -> Result<(Optiomns, String), AppError> {
if args.len() < 2 {
return Err(AppError: :Usage(usage()));

let mut opt = Options {
show_lines: false,
show_words: false,

show_bytes: false,



let mut path: Option<String> = None;

for a in &args[1..] {
match a.as_str() {

"-1" => opt.show_lines = true,

"-w" => opt.show_words = true,

"-b" => opt.show_bytes = true,
_ if a.starts_with('-') => {
return Err(AppError: :Usage(

format! ("Unknown flag: {}\n\n{}", a, usage())

));
}
_ = 1
if path.is_some() {
return Err(AppError: :Usage(
format! ("Too many inputs.\n\n{}", usage())
)5
}
path = Some(a.clone());
}

let path = path.ok_or_else(|| AppError::Usage(usage()))7?;

if !(opt.show_lines || opt.show_words || opt.show_bytes) {
opt.show_lines = true;
opt.show_words = true;

opt.show_bytes = true;
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Ok ((opt, path))

fn usage() -> String {
let msg =
"Usage:

rwc [FLAGS] <file>

Flags:
-1 print lines
W print words

-b print bytes

Examples:
rwc data.txt
rwc -w data.txt

rwc -1 -b data.txt

msg.to_string()

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

lines: text.lines().count(),

words: text.split_whitespace().count(),

bytes: text.as_bytes().len(),

Ol ll ol
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fn format_output(opt: Options, st: &Stats, path: &str) -> String {

let mut parts: Vec<String> = Vec::new();

if opt.show_lines {
parts.push(st.lines.to_string());

}

if opt.show_words {
parts.push(st.words.to_string());

}

if opt.show_bytes {
parts.push(st.bytes.to_string());

parts.push(path.to_string());

parts.join(" ")

annll JSidy clhall dalleo .0
raulagl il
AppError> Result<(), m run() °

i JSuiy A9 tnall i main() -
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use std::fs;
fn run() -> Result<(), AppError> {
let args: Vec<String> = std::env::args().collect();
let (opt, path) = parse_args(&args)?;
let text = fs::read_to_string(&path)?;
let st = compute_stats(&text);
let out = format_output(opt, &st, &path);
println! ("{}", out);

0k(O)

fn main() {
if let Err(e) = run() {
eprintln! ("{}", e);

std: :process::exit(1);

;@8 138
obpll a9ang Ghiall gw pblg Jna -
? Jolzall (nallanl pladiwl -

d=dgiog danlg lha Jilw)



cunilg aliall 6alel 0.0

reouiroll Josy ol Ay
WAl abld &udi dla compute_stats J=al
.Olaloll wloe e hijbwgll Juai Jnal -
.run gl UHgug Lo.un main J=al -

GWlaag whlial aalAal

#[cfg(test)]
mod tests {

use super::*;

#[test]

fn stats_basic() {
let text = "a b\nc\n";
let st = compute_stats(text);
assert_eq!(st.lines, 2);
assert_eq! (st.words, 3);

assert_eq! (st.bytes, text.as_bytes().len());

#[test]
fn output_default_order() {
let opt = Options {
show_lines: true,
show_words: true,

show_bytes: true



};

let st = Stats { lines: 2, words: 3, bytes: 6 I};
let s = format_output(opt, &st, "x.txt");
assert_eq!(s, "2 3 6 x.txt");

Ghall Jasis
cargo test
Ay)iAl Oliuas
.cul Ay 6aacll dlalao -
.—-help gl -h aalAl -
.stdin (o 6clidll pea ¢

sl ggonoll clwng olalo 8ac pca -

gopitoll aylas d=alo  IC
‘Rust cljlao pal goay j2noll gouiwall 13

&str gile Josy Ghiollg String S cgloo (ol :6)leiwllg &slall -
.0anAo laa €95 + ? + Result :elnAll dalleo -

.iterators ClypSall pladiwl a2l :Glegonollg jSul -
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Aaidl 39ang (Al (@hiall (JAall Jnad dadA duy -
(3alg calo) ép2noll aloll aAwuill

use std::fmt;

use std::fs;

#[derive (Debug, Clone, Copy)]
struct Options {
show_lines: bool,
show_words: bool,

show_bytes: bool,

#[derive (Debug, Default)]
struct Stats {

lines: usize,

words: usize,

bytes: usize,

#[derive (Debug)]
enum AppError {
Usage(String),

Io(std::io::Error),

impl fmt::Display for AppError {
fn fmt(&self, f: &mut fmt::Formatter<' >) —-> fmt::Result {
match self {



AppError: :Usage(msg) => write!(f, "{}", msg),

AppError::Io(e) => write!(f, "io error: {}", e),

impl From<std::io::Error> for AppError {
fn from(e: std::io::Error) -> Self {

AppError: :Io(e)

fn usage() -> String {
let msg =
"Usage:

rwc [FLAGS] <file>

Flags:
-1 print lines
-W print words

-b print bytes

Examples:
rwc data.txt
rwc -w data.txt

rwc -1 -b data.txt

msg.to_string()
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fn parse_args(args: &[String]) -> Result<(Options, String), AppError> {
if args.len() < 2 {
return Err(AppError: :Usage(usage()));

let mut opt = Optiomns {
show_lines: false,
show_words: false,

show_bytes: false

let mut path: Option<String> = None;

for a in &args[1..] {
match a.as_str() {
"-1" => opt.show_lines = true,

"-w" => opt.show_words = true,

"-b" => opt.show_bytes = true,

_ if a.starts with('-') => {
return Err(AppError: :Usage(
format! ("Unknown flag: {}\n\n{}", a, usage())

));

_=> A
if path.is_some() {
return Err(AppError: :Usage(
format! ("Too many inputs.\n\n{}", usage())

));
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b
path = Some(a.clone());

let path = path.ok_or_else(|| AppError::Usage(usage()))7;

if !(opt.show_lines || opt.show_words || opt.show_bytes) {
opt.show_lines = true;

opt.show_words = true;

opt.show_bytes = true;

Ok ((opt, path))

fn compute_stats(text: &str) -> Stats {
Stats {
lines: text.lines().count(),
words: text.split_whitespace().count(),

bytes: text.as_bytes().len(),

fn format_output(opt: Options, st: &Stats, path: &str) -> String {

let mut parts: Vec<String> = Vec::new();

if opt.show_lines {
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parts.push(st.lines.to_string());
}
if opt.show_words {
parts.push(st.words.to_string());
}
if opt.show_bytes {
parts.push(st.bytes.to_string());

parts.push(path.to_string());

parts.join(" ")

fn run() -> Result<(), AppError> {
let args: Vec<String> = std::env::args().collect();

let (opt, path) = parse_args(&args)?;

let text = fs::read_to_string(&path)?;
let st = compute_stats(&text);
let out = format_output(opt, &st, &path);

println! ("{}", out);
0k(0O)

fn main() {
if let Err(e) = run() {
eprintln! ("{}", e);

std: :process::exit(1);
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Jwg)all palg dulail dnlAl :IM Jndll

Rust &<l (uadll aagodl  LIM

Cudg (186 dypn daopll danllg yylgall §jlal Jeoi é2) @licl (18 Rust padl ddyh Jaal
.oyl

Jnada aopall blail ile gi (dolodll gola Jio) Jusaitill cadg Gl ile alaicll o U,
Bleiwll a3gaig glgilll pUA; Jala gloll aclgé juoyiy Rust pgés

:gilae LA q3gaj

Sayg0ll 138 blawl / Ul / pas e Joduwall (o i (Ownership) auslall +
SoDl 3jg0ll 138 (ke &SN gl deldl @) Gy (o e (Borrowing) yleiwll «
Wl gl 13a 9oss of ey giio (Ul teuyas (Lifetimes) jlacll -

&o lloles Jag fdifooll oUWl b :cuai Matching) (Pattern adulaall + Enums -
faalp a2on

TUAgaE (92 dawdl Ll i Juind)l Jios cauf :cuai Option / Result -

Ire
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Sy el @rdihiog d2dgio dell auniw jlhaiwl aliwll oda aynag culg dpauidl cuis 13l
.2gd2ll 03a anl) oo Gulni Ul (18 lo payiol

OUUl Auadll aclgdll LW
:aalini bo pAeo (ihei aclgd G Rust pladiuwl drogll &aopll (14

.(drop) adA (e Joduwo aalg cllo ) doud JS :aalg cllo .

8aalg T &mut gl (gl gudi g1a &T ae agag oSoy :aalg wils gl g9aa=io chd .M
(Lals Julg) had

Ayl iy gl dosdll go Jobl gapall gingy ol jou U :daleo galo U P
‘jago Jlo

fn main() {

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

let ri &s;
&s;

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

let r2

let w = &mut s;
w.push_str("!");
println! ("{}", s);

Ol aclgdll 03a (o 63alg Guny Ll (14 gad Lo 6paub papoll (AGp oaic
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aiSloll dulds piquI (| o
:cawliodl &xSloll ade juidb danopll clilaalg pon (Adgigo Rust &lis)
Jnda 8ehdll gl Qling Loaic &str gl &T paAiwl
auSloll J&i 993 Jhasill gl Qlias loaie T &mut padiwl -
aijAi gl dondll GUaiwl alal gile way aic (65gloo doud) T padiwl -
6331 Ol i baie T acl -+
.a5glao aldiuo daus ] Lea aling losic haa clone padiwl *

:44liAo agdey 6)5all guail dliol
(O)l=iwl) haa 6clyd

fn count_words(s: &str) -> usize {

s.split_whitespace() .count ()

(pu2il) ALl Oyleiwl) Kol n1a Jyaws

fn normalize_in_place(s: &mut String) {

*s = s.trim() .to_lowercase();

(oidig Jai) aslall JUaiwl

struct Store {

items: Vec<String>,
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impl Store {
fn add(&mut self, item: String) {

self.items.push(item);

(@Sgloo doud glyyl) 63532 o cliul

fn normalized(s: &str) -> String {

s.trim() .to_lowercase()

djpo cilaalg J=u 1aa .alallg (rjail (1a clolg (JAall (1 peiwl :doao ddoc 6acld
.plariwll alaiwg dlleag

yrallanl oglwl Rust &S €.V

pagioll dyig &l ge anlgll el Jb Jadd JOidy @lei U Rust (14 giallanbl oglwl
.danll (A0,
a9l aw@all le ool Jaa (1

fn sum(xs: &[i32]) -> i32 {

xs.iter() .sum()

anlgg (1hA clnAl @aail ? g Result padiwl (2

use std::fs;

fn load_trimmed(path: &str) -> Result<String, std::io::Error> {
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let s = fs::read_to_string(path)?;
Ok(s.trim() .to_string())

dupn ol Jal match padiwl (3

fn describe(x: Option<i32>) -> &'static str {
match x {
Some(v) if v > 0 => "positive",
Some(0) => "zero",
Some(_) => "negative",

None => "missing",

run() Ul §hioll gaalg 4414 main J=al (4

fn run() -> Result<(), String> {
0k ()

fn main() {
if let Err(e) = run() {
eprintln! ("{}", e);

std: :process::exit(1);

danlg 3gay dpen Wlaag paiiwl (5
Jldy 138 QAU JBall 39ang (Dl Ghiall Uyl a3loi adgduiall cuun iud
WAl abld (g §yleiwll alh)lei
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Juioill aLld pé dannll pe ol Jeal (6
.anole)l pllell Jay Option g enum pariwl

#[derive (Debug)]
enum Status {
Draft,
Published { url: String },

#[derive (Debug)]
struct Post {
title: String,

status: Status,

Scla asy cpl Ul O

phio JSiiy gwgill clifoy (i)l 13a clai] Ay
.doc cargo pe @Guigqil «clippy (rustfmt (test cargo :0lgallg oAl -
.pS1 Go=) (Generics) (Wlgallg (Traits) Glowd! «
Bpus)l olanhill (14 danlg claAl olduh @ padiall clhall ppons -
.oolidl blailg «bagaidl @sync/await :dioljioll pé daopll

-yl ppai Mutex Arc :dioliollg (jlgdl +

avlall ollanl cbg GlawAbl pad :Juailg clall -
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LoEuill Jasabil d&odail olaalg FFI :aalaill aaop -
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Do &adydin aolp 16 clnalllg
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Sleiwllg &xklol) gypw aalo A: Galoll
auolwl aclgall
Jnda anlg cllo doud JS)
.o JSiiy 3gall a9 drop dylac 3855 Gl go cllall agia aic -

Qudg) T &mut yusill Jld aalg @apo 9l &T jusill aLle pé @alo 6ac agag ¢Sy
(=0 sl

(adleo galo U) @] iy gl ol go Jobi gapall gl Ul way
Copy (Jlao Move

fn main() {
let a = 10;
let b = a;
println! ("{} {}", a, b);

let sl = String::from("hi");

A
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let 82 = s1; // Move: sl1 invalid
// printin! ("{}", s1); // error
println! ("{}", s2);
I".II i -..-I . I

fn len(s: &str) -> usize { s.len() }

fn main() {

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

let n = len(&s); // borrow, mo move

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

(00 §S) il ALLS 6jlsivwl

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

let w = &mut s;
w.push_str(" Rust");

i V4
println! ("{}", s);

Jua=il e panl eld) §yleiwll Ui (oulds

fn main() {

let mut v = vec![1, 2, 3];
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let first = v[0];
v.push(first + 10);

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

olailgll puanil gypu Jua
(il &str ,&T) Gleiwll Jid :JAaapl -
63532 @bl cliul aie (Vec<T> ,String ,T) éSgloo dayd acl :qlALl -
Aaydlly Blainll qling baie (T) &slall 34 1opjail -

(glgsll go pis 18 Groe Aww) danlg duiyg dalpn aoaiiwl :clone -

pajioll clnAl jaubl apb B: @alall

Saalni cufg Slaall (risy I3l @ 038y Galall 13a
value) moved of (use laldi asy Goud pladiwl (1
fn main() {

let s1 = String::from("x");
let s2 = s1;

println! ("{}", s2);

- Jolal

-(gudlgill Jha=ig) &sT; = s2 let :éyleiwll -
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sl.clone(); = s2 let : @Guo=l| 'e.Lu.UI .
.String Jau &str 3AW alla)l pwons balel -
ocld O)leimo Wil s é)leiwll Loy U (2

fn main() {
let mut s = String::from("hi");
let r = &s;
// let w = &mut s; // error
println! ("{}", 1);

:Jolall
Lol il aLla)l pé 8)leunll ail
Janl Glni (né Juasill gi -

fn main() {
let mut s = String::from("hi");
let len = s.len(); //
s.push('!");
println! ("len={}, s={}", lemn, s8);

gl gudi (na puill guilld guileiwl agag gsey U (3

fn main() {
let mut x = 0;
let a = &mut x;
// let b = &mut z; // error

¥a += 1;
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fn main() {

let mut x = 0;

{
let a = &mut x;
xa += 1;

}

{
let b = &mut x;
*b += 2;

}

println! ("{}", x);

fn main() {
let r: &str;
{
let s = String::from("short");
r = &s;
}
// printin! ("{}", r); // error

.Gl J5 14 63alg Gleiwl :Jall

aals 630 Juei U §)leiwoll dowdll (4

.85glao doud acl g clloll GUni gwg :Jall

A0 p2io Ul g2y Balel Loy U (5
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fn bad() -> &str {
let s = String::from("tmp");
&s

.JAal go ldiito leayo el gf String acl :Jal

Cargo yolgll g1 @apo C: @alall
g9piLo clisil

cargo new my_app

cargo new my_lib --1ib

Jasuiiig cliy

cargo run
cargo build

cargo build --release
12405 o Al ¥93 gpw Add
cargo check
olhuall

cargo test

cargo test test_name
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cargo fmt

cargo clippy
ol

cargo doc

cargo doc --open
Gbalaic Ul &yans
cargo update
AWl olalall A
cargo clean
huAll olalo
.Jél Oliwuas gypw cliy :dev -

.clall) alle OliwuAs :release *

huuoll 6)513J1 agos D: @aloll
a0g5)l Jlao Quasoll

.GUadl &85 aic Gulal WA (@i gaunAs tStack -

.drop aic @i oy cllo pe jlaj (15aolys Jaunids (Heap -
JUos String
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.a0g4)l yle il (ngiaall -
J0Wl JS U Jada penll (Audall Jii) String Jdi -

fn main() {
let sl = String::from("hello");
si; //
// printin! ("{}", s1); // double free
println! ("{}", s2);

let s2

¢ galpll 235 13l

3929 clisl Jya=il Rust &ioi ) . 2alpall d.b.uj 16 o HKIAl JaunAT ey A6 Vee (Jasi
.Oclpd Oljleiwl

fn main() {

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

let first = &v[0];
// v.push(4); // :
println! ("{}", first);

(Drop) yroinl cadAiill

struct Guard;

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

println! ("cleaning up");
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fn main() {
let _g = Guard;
println! ("work");

Rust &S wglwl olaliyl €: galall
.~
CamelCase :glgilll -

snake_case :Ulp<iollg Jlgal -

SCREAMING_SNAKE_CASE :cwlgill -

il wUAxa) &str JAd

fn normalize(s: &str) -> String {

s.trim() .to_lowercase()

danlg asloll Jsal
Kol aic il -
6333 Ul clivl aic é$gloo logd el -

.adeadll aalJl aie Ul clone() wuini -



use std::fs;

agaaJl aie ? g Result paaiwl

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

Ok(fs::read_to_string(path)?)

fn even_squares(n: i32) -> Vec<i32> {
(1..=n)
.map(|x| x * x)
filter(lx| x % 2 == 0)
.collect()

aypeill cusllg ol fall JAa

daioill enums paiiwlg SUWII guoa G

enum Mode {
Fast,
Safe,

fn describe(m: Mode) -> &'static str {
match m {
Mode: :Fast => "fast",

Mode: :Safe => "safe",

£9pioll alia
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Lb.u.w main.rs J=al

alnaio Glangg lib.rs 14 Ghiall @A -
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.229.0 Guuuid) Fmt cargo

.wolwl (uwnig deilill clhAll caliusl clippy cargo

aic Bg A @alall yUl gal :&uéudnll cleyliv ol cisl gipw gapes Galloll oia Cloon
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Rust a2l oyl Guigill

p35 . il @olAig &2Ul pad) lalaiel jSDlg (wlwll janoll Rust &2l (rowyl Ggill asy
&by Ul jaiuall lanil dglw guseg Rust gopuito Jub (o aibn
- digill 138 (oA

.--open doc cargo ol pe Ldmo Qliollg Guwldll auisoll Guigi *

9 Option<T> g Vec<T> g String Jio &unlwll glgill) (API) dxaopl G@algll Gigi -
.Clegoanllg (iterators) <ljpSallg E> Result<T,

.clippy g rustfmt g rustc g Cargo (Jio (toolchain) dxaopl dluduwl ¢lgal Guigi
}u20 £95 G497 LSl (ke JUio

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

09%: ol g .dollull agéeg «lalll ailnAg ((traits) Glowl Axaisg «llaAll gl apiy
83537 dmalg ples aie Joll gyl

lEr



IEW

The Rust Programming Language (The Book)
;i) .Rust &2l alolivlg dxowyl &oadall gag Book''. ~“The awl éale Wy
(Borrowing) éyliwllg (Ownership) &sLloll -
(Lifetimes) 6uaJl a0 -
(Pattern Matching) adUnallg (Enums) wlala=illg (Structs) umdl .
? 9 Result plaAiwl clhAll éalleo -
&)l pyAisg wlangll
(Concurrency) ¢poljl Owlwl

Boliiwl &10)% haa gug Gizeo aclgd Rust gayai 1alo) aub (1a duouleill ajgd (posi
:Jlgall eleaiwl aic &Slall ggiago (o Jio

fn take(s: String) {}
fn main() {

let s = String::from("data");
take(s);
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(Syntax Grammar) dygail auil aclgé -
(Type System) glgilll plAi aclgd -
(Pattern Matching) &&laoll GUUS -
)lziwllg 8Ll 230 aclgd

(Trait Resolution) Glowdl Ja &l -

Ul hyhaig 85131 Gliloa -
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match Q_&J & uo o oo ." ..".ng .
(Lifetime Elision) 6baJl aa0 «didn aclgd -

(Pattern Bindings) bloill ) ¢Jglw -
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Rustonomicon
‘apiy 9ag .Rust (14 unsafe pladiwl dioll ué daopll padioll JuaJl Rustonomicon asz;
(Invariants) culgillg unsafe (Jis *

(Raw Pointers) oWl Olpugoll -
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(Interior Mutability) yusil adala)l &blal blasl -

(Destructors) (_Jlj.OlO.” &UUag Drop wuwip *

(FFI) gnal ols go ! aic dolull agan
ol pbgo pladiwl (ile Jio

fn main() {
let x = 5;

let ptr = &x as *const 1i32;

unsafe {

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

jgholl gile way gl Ololjd Ui clisq Rust laoadsi gl ollaA)l Rustonomicon gy
-Rust safe §uai ¢ge ag9)all aie @olyal
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cargo fmt
cargo clippy

cargo test
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