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o Rust By74F &5 A IEALHI ELERE 7

o TERMA UTF-8 HKiZH Unicode FHFF,

o TR=FH '\0' RN C AEFHH, JUBETFH,
o TEHMAX: &str 1 String,
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o /iy, FRAETENATHRTIR
o FHi. ASCII #8, MHEXFFHAE, 7 L3t
o $13X. GB 2312-1980 ({EEXMANFHRILFHE), 6,763 NXF, BIFH
o GB 18030-2005 (fEE AT X HEF/HE), 70,244 NXF, WAFHHUNFH
@ Unicode: B EHFRANXFEHANG R, WET 144,697 N7, OPFT
o HA UTF-8 MiE=kkr, TRK-FWHFT




=
000@000000

EL 4G o)

XXXXXX

Bl
BYRRIBEY RS & EHER?

0000CO 20000000

G"taece"&|QAa ¥ Vod ¥ Voa-|a1
EEIGEEGET TR

660Ada0AoANSiliio&!
HRRFFFIRRM@?

BrERTEERMREEIRTERT
BRFE

EEEEEHEEEEEEHEEEER

Unicode CELIBIRE R

R

ABAFNRNOE, HMREFH
X

KEBDFHANTR
RBOFHRAEHHES

KB FRRKINEH ZFEME
BHSHFE

FRHERENBBASER, KEH
B RENFHENES

ERXFHN, BERBIFHN BT
BXNAFR

FRHETR " RRE" ZNAFHE
FRETR EEE"XLFH

PERRA
A GBK 720 i%ER UTF-8 4RI

X UTF-8 975 20 IRER GBK 4RABHY-FX
14 1508859-1 75z 3EEX UTF-8 4RAZHIH
X

X 1508859-1 /53 1EER GBK 4REZEIF X
IX GBK 7 =0iZEY UTF-8 BRI, #4
JEX A UTF-8 RSN ERIRER

A UTF-8 520 3EEY GBK HmiBKIFX, &
G X A3 GBK A&z B /RIEEN

VC Debug X, HAFERIDANL
VC Debug BT, HAFARAL

8 https://github.com /justjavac/unicode-encoding-error-table,



https://github.com/justjavac/unicode-encoding-error-table
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&str

° kstr BEFFHEYA, BVIAN—F,
o JEfn "string literals" MFHRFHMER &str £FH!,
o NEEAFIES kM some_str[i] MIER3], FAED Unicode FHUEFTEZIFHo
o FHHHIMUERTE chars() &R
e for c in "1234".chars() { ... }

lEAmY, 2 &'static str (B, wEHEGEPNSHE—SRE,
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String

o String A EEE LK, TUFKEK,

o 0 Vec £, LhrLEMETE Vec<ud> SMAB T —F,
o W ARBEATIRKRESI,

o IJRUBIY s.chars() .nth(i) KFRENFF,
o BITHSIANARNTIUIRSE &str,

let s0: String = String::new();
let sl: String = "foo".to_string();
let s2: String = String::from("bar");

let and_s: &str = &sO;
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str

o MR &str BE—FpFFREE, B4 str FRZTAL?
o str 2—f Unsized 897, g2 RmiEn K/\RED,
o TNHEEESTE str, Reg@ids|AERAREA,
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o DA + EHE— String F— &str XENFHFE CERIMF ):

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

let b = String::from(" world");

let ¢ = a + &b;

// “a’ is moved and can no longer be used here.
o WMRBRBE— String, FEM N2 (clone).

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

let b = String::from(" world");

let ¢ = a.clone() + &b;

// "a’ is still walid here.
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o WREEEM &str, FEILE—PEIA String:

let a = "hello";
let b
let c

" world";
a.to_string() + b;

o HERBENLINRE.

fn add(mut self, other: &str) -> String {
self .push_str(other);
self
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String 5 &str HHEKEITRE

o &str BEEFIRML String M— 1B, EWWMR =T Vec MEIHE,

o # I String WRMIEESH, MEBRNNEHF LA —EFEENTFHS,

o &str M T —FEIFEZE LS String FHERBTNITE, MAPARG.

o — RS, WRELNEFSH, /8 String, BNTMUA &str KEREPHURE,
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Option frzssrl

BERFTENBZERAR
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Option<T> K

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

Option<T> B— LA, RN tRZRELE,

AXRFEFRBRET R IRALE=ENHRE,

7 Rust #, £FETERE=EN, #F£M Option<T>,
o MARIREEL NaN, -1, null EHHRNE,
KA T I RUEEAEE, RBERS,




Option: :unwrap()

o 74N Option K HMIEE,
Bk,

// fn foo() -> Option<i32>

match foo() {

None => (),

Some (value) => {
bar(value)
/)

},

—EZMEX None HIIENR, ZB None 2 —MRE ILEa



Option: :unwrap ()

fn unwrap<T>(self) -> T {
match self {
None => panic!("Called ~Option::unwrap()” on a ~“None~ value"),
Some (value) => value,

}
}
let x = foo() .unwrapQ);
let y = bar(x);
/.

e Option::unwrap() 7iB%| None BY& 2 EEHNR,
o EFHIMIARIAME expect(self, msg: String) -> T,
o ETLEIBE None BY DUEE KIS BT R,
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Option: :map()

o WMRFEX— Option #HiTTH#, WIS FEMNNEEA TR, ZENITERASR
BE, TEA.
fn map<U, F>(self, f: F) -> Option<U>
where F: FnOnce(T) -> U {
match self {

None => None,
Some (x) => Some(f(x))

// fn foo() -> Option<i32>

let x = foo() .map(|x| bar(x));

XM
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Option::and_then()

o X{U#EH and_then:

fn and_then<U, F>(self, f: F) -> Option<U>
where F: FnOnce(T) -> Option<U> {
match self {
Some (x) => f(x),
None => None,

// fn foo() -> Option<i3e>

let x = foo().and_then(|x| Some(bar(x)));

e =, f0map MALL, £f HWEEMNT -> UEAH T -> Some(U),




Option: :unwrap_or ()

o WRMT=ENBERECENIKINE, TUUA unwrap_or Ef,

impl<T> Option<T> {
fn unwrap_or<T>(self, default: T) -> T {
match self {
None => default,
Some (value) => value,




Option: :unwrap_or_else()

o WRBNMEHABITEMmMkK, NFEA unwrap_or_else,

impl<T> Option<T> {
fn unwrap_or_else<T>(self, f: F) > T
where F: FnOnce() -> T {
match self {
None => (),
Some (value) => value,




fn is_some(&self) -> bool
fn is_none(&self) -> bool
fn map_or<U, F>(self, default: U, f: F) -> U
o where F: FnOnce(T) -> U
o U KEIMEIAE
fn map_or_else<U, D, F>(self, default: D, f: F) -> U
e where D: FnOnce() -> U, F: FnOnce(T) > U
D XBHNBHAFITERIAME
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fn ok_or(self, err: E) -> Result<T, E>
fn ok_or_else(self, default: F) -> Result<T, E>
o where F: FnOnce() -> E
o 5 unwrap_or 181L, AFHERLIE,
@ fn and<U>(self, optb: Option<U>) -> Option<U>
o R self 2 None, MIR[E None, EFMIRE optb,
fn or(self, optb: Option<T>) -> Option<T>
o R self & Some(_ ), NMHIRE self, TNIRE optb,
o fn xor(self, optb: Option<T>) -> Option<T>
o fIE self 1 optb MBFH—TE Some( ), NREIX4 Some, &NiEE None,
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Option #IF

fn divide(numerator: f64, denominator: £64) -> Option<f64> {

if denominator == 0.0 {
None
} else {

Some (numerator / denominator)

// The return value of the function is an option
let result = divide(2.0, 3.0);

// Pattern match to retrieve the walue
match result {
// The division was valid
Some(x) => println!("Result: {x}"),
// The division was invalid
None => println! ("Cannot divide by 0"),
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Rust #9$E1R IEALH

o WTFAIKENEIR, FHEMN panic!,
o BWUEMR. KR, HAEMRY
o XTHIREMER, FH Result,
o MBI, MEGIRIE. FHEMAT




Result<T, E>

enum Result<T, E> {
0k (T),
Err(E)

@ Result 5 Option fbl, BT ERFBERN, ETMURFERKRS
o HEXT unwrap 0 expect 7%,
o T PUBIY ok I err FHIAEMAL Option,
o 1L Ok =i#F Err 9{A{EN Some, H—FhZA None,
o ol U7 Option AIHRIE,




Result<T, E> B94hIEJREN]

o WTFREIZERE Result kL, —EEBIHTLHE,
o TLUFH unwrap/expect, T UBISILAEEIEH AR Ok /Err JRZS,
o WMRTAE, REBIRKBESE,
o FNEHAETRERHRBAERD, SBEETIHBR,




BEX Result 314

o —MENNEEZREE CRENERMERBEXMNIBIRESR, FENX Result M58,

use std::io::Error;

type Result<T> = Result<T, Error>;

o BMTESE E = Error M4M5 std: :Result 2%/,
o FAMNNEEIZEEFTZE,

use std::io;

fn foo() -> io::Result {
/..
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@ fiis Result XH

fn read_username_from_file() -> Result<String, io::Error> {
let mut username = String::new();
File::open("hello.txt")?.read_to_string(&mut username)?;
Ok (username)

o fit& Option H

fn last_char_of_first_line(text: &str) -> Option<char> {
text.lines() .next()?.chars().last()




? BIERFHRE

o 1EF. IREIEIHEER

o %% AR Result 5% Option EHP

o XfTF Result A,
o WRZ Err NIIRFNRE, HaTeRErfhROEZE R,
o TN, M Ok PEUHREMEIEA 7 BIEFHER,

e XIF Option %#,
o RZ None N#IRFNRE, HFTREFSLAMRE None,
o &M, M Some fEUHIEEMANKEN 7 BIEFHNER,




THIR A EH RN

o A, BENAM? BREELWAHRBKENZ,
o fi unwrap/expect HiHE:
o unwrap/expect o {EAREMREL P IR AIE &AL FF
o HAFPEEZMEL, B RIEARTHE,
o RN HMRREBREFEBTHN—TIREIRE?
o EHRARETEFHIANER, MAREAFBATSEZHEETREANIER.
o XEMNRBSAKMEEF FRTIRRT, MFREB—FHBERTRS,
o HENERBAIERNEERFRXMESR.
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Vec<T>

o EZzE. TEKHFS, RETUSHIEH
o RARAKFIU LS
o &EMKNER
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VecDeque<T>

o WM, W M
o FFRIRE DX KTH
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LinkedList<T>

o WEHER
o EERBHLRSI
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HashMap<K,V>/BTreeMap<K, V>

o 5T /FHuKA
o —#%{¥ A HashMap<k, V>
o FTEHE K: Hash + Eq
o FAWBHRLM, BEIMF, BERS, O(1) WiHGFERE
o FEHHFKMIEM BTreeMap<K, V>
o TEWE K: Ord
o ¥/ B #XIM, BF, BEMEME—L, O(logn) MirFERE

XM
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use std::collections::HashMap;

let mut scores = HashMap::new();

scores.insert(String: :from("Blue"), 10);
scores.insert(String: :from("Yellow"), 50);
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RIS FHRA TR

let mut scores = HashMap::new();

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

let team_name = String::from("Blue");
let score = scores.get(&team_name) ;
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let mut scores = HashMap: :new();

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

for (key, value) in &scores {
println! ("{}: {}", key, value);

}




U5 R AP B X

o XITF Copy K&, #ENHIEFHR,
o XT3k Copy %%, BamhiflbHk, BHKRMERBEN.

let field_name = String::from("Favorite color");
let field_value = String::from("Blue");

let mut map = HashMap::new();
map.insert(field_name, field_value);
// field_name and field_value are invalid at this point, try using them an

// see what compiler error you get!
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° HE
scores.insert(String: :from("Blue"), 10);
o NTFTERSARN
scores.entry(String: :from("Blue")) .or_insert (50);

o BETIHEEH

let text = "hello world wonderful world";

let mut map = HashMap::new();

for word in text.split_whitespace() {
let count = map.entry(word).or_insert(0);
*count += 1;




HashSet<T>/BTreeSet<T>

° K5, TERHE—H

o HashSet<T> #0 BTreeSet<T> % @7t HashMap<T, ()> #0 BTreeMap<T, (0> kt
a87—F,

o FHRAMRIMIRIELH Map HHE,
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BinaryHeap<T>

o A X&mAHESLIHILTELREAS
o HWHITTEIMIRE BRIEHHNEAE
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HREBBHIEX

pub trait Iterator {
type Item;
fn next(&mut self) -> Option<Self::Item>;
// More fields omitted

0 HRBEFMELE —PMEAXIEKT Ttem, URETHZEBNRI T next,
o Hib7rk ( BIEHHEIEESS ) BFA next WEIALIIRA,




ERESBEN

o B=FhkMEKE,
e into_iter(), /=4# T %=,
o iter(), /=& &T £&,
o iter_mut(), /%&£ &mut T,

o EETUMRMBLHEFLIMED,

5
00000000000000
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o HEREEEM for BIRMNBEYE.

let values = vec![1, 2, 3, 4, 5];
{

let result = match values.into_iter() {
mut iter => loop {
match iter.next() {
Some(x) => { /* loop body */ },
None => break,




000000000000

LR KB IR (E

o HRESHANIEIIES Tterator, REIHAMMKE,
o {340, map IRE Map, filter iR[E Filter,
0 LKA ESIT Iterator MEMIE,
o TAXRUZEEMNNAILEM,
o XAHMIEATHRIELS,
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collect

@ collect() & (1EMM ) ERBTH— M LIFHES,
@ collect() AMERERMEATERKBIITHIE,
o ZERUPIREMHNES (HEEEE )

fn collect<B>(self) -> B where B: FromIterator<Self::Item>

let vs = vec![1, 2, 3, 4];

// Error: What type is this? It cannot infer!
let set = vs.iter().collect();

// Hint to “collect” that we want a HashSet back.
// Note the lack of an explicit <i32>.

let set: HashSet<_> = vs.iter().collect();

// Alternate syntax! The "turbofish" ::<>

let set = vs.iter().collect::<HashSet<_>>();
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fn fold<B, F>(self, init: B, f: F) -> B
where F: FnMut (B, Self::Item) —-> B;

let vs = vec![1, 2, 3, 4, 5];
let sum = vs.iter().fold(0, |acc, &x| acc + x);
assert_eq! (sum, 15);

o fold ERBITEM —TE—HE,

o HHMESHERLEMIRA reduce 3 inject #fF,
o fold HRMITSEL.

o WIiaE, HEFRME, B £EH acc

o — N iR EE, SHE— B LB Item £E, KREEZ B X7,
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filter

fn filter<P>(self, predicate: P) -> Filter<Self, P>
where P: FnMut(&Self::Item) -> bool;

o filter EZ—MBWEERE P, LA EBIEINTREA LR,
o filter jR[M Filter<Self, P>, FEHMH collect ¥ BES,




000@00000000

find # position

fn find<P>(&mut self, predicate: P) -> Option<Self::Item>
where P: FnMut(Self::Item) -> bool;

fn position<P>(&mut self, predicate: P) -> Option<usize>
where P: FnMut(Self::Item) -> bool;

o WMk KRIBEPE—MHERIBIFRE predicate B E,
o find REITNBEAS,
e position REITIHMZES|,

o Xk E/#FIRE None,
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fn skip(self, n: usize) -> Skip<Self>;

o RE—PHHNLNKEE, Bids n PEK,
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fn zip<U>(self, other: U) -> Zip<Self, U::Intolter>
where U: Intolterator;

o A MERBEMEFHM—PHHIEREE,
o AKX a.iter().zip(b.iter())
o KEIMB MR (ai, bi)
o H—PMNERBLRE, B zip HHNERBER,
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fn any<F>(&mut self, f: F) -> bool
where F: FnMut(Self::Item) -> bool;

fn all<F>(&mut self, f: F) —-> bool
where F: FnMut(Self::Item) -> bool;

o any MHRERRBINHFETEHFEMARL,
0 all MHRETERBINBETREFEWANEREL,
o BIEHIBESNIR
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enumerate

fn enumerate(self) -> Enumerate<Self>;

o ATUREESHNENFEMBEMERS,
@ 1R[E (index, value) §JikK28, index 2 usize HKEHR3|,
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AR ESERL S

o Efas (adapters) #iE—NEKREE, BES—MiEREE,
o EERBBEEZEEN. BRIFFEIML, FRETERE,
o MHEXFANER for BRERSSERME,
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fn map<B, F>(self, f: F) -> Map<Self, F>
where F: FnMut(Self::Item) -> B;

let vs = vec![1, 2, 3, 4, 5];
let twice_vs: Vec<_> = vs.iter() .map(lx| x * 2).collect();

o map EF—MEH, QB MLERE, AN TE LIBEXA R,
o =AMMES Collection<A> 1 A —> B #¥{5%| Collection<B> HyEfk,
o XE, Collection FE—FPSLRRENERY,
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take 1 take while

fn take(self, n: usize) -> Take<Self>;

fn take_while<P>(self, predicate: P) -> TakeWhile<Self, P>
where P: FnMut(&Self::Item) -> bool;

o take fE—1iEREE, REF n X,

o take_while EX—MB1E, EREFIBIFRE false,
o TAELIRSEE LEABHERFS:

for i in (0..).take(5) {
println! ("{}", 1); // Prints 0 1 2 3 4




00000000000 e

cloned

fn cloned<'a, T>(self) -> Cloned<Self>
where T: 'a + Clone, Self: Iterator<Item=&'a T>;

o flE—PikREE, BN TELIEA clone ik,
o LT vs.iter() .map(lv| v.clone()),
o EEAA &T BN, BF T 2 RB\BUINIEER,
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EIXNRERENLBELENTNGE, Fik Rust B 7K A,

Rust o FRECRLIM AT, REETEMNL #[test] DEREXE2— M RE.
#[test]

fn it_works() {

let result = 2 + 2;
assert_eq! (result, 4);
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ATEFIE PHENIR &L, TTMA cargo test <

$ cargo test
running 1 test
test tests::it_works ... ok

test result: ok. 1 passed; O failed; O ignored; O measured; O filtered out
finished in 0.00s

ERLHREMWANER, HEEEHFAENIBITBERANFEITER,
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ATHINEFITAFEMH, —RIUBUOTHTXHTRE

@ assert! () &, i —NME—ER true
e assert_eq! () %, MisWMaE— TS
@ Option::unwrap = Option::expect, WiE—* Option XEHKE—E=Z Some(_)

#[test]

fn it _works() {
let result = 2 + 2;
assert_eq! (result, 4);

}
MR E P EIE panic SWRHIE TR, FRCHIUXEK, MASRERF,
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fn vector_length(data: &Vec<i32>) -> usize {
vector_length.len()
}

#[test]
fn test_vector_length() {
assert_eq! (vector_length(&vec![1, 2, 31), 3);

}
FRRFNIER. 85— E, RAEXHEHEIXN T BTN,




ML F ( FHRIR )

AR, BNEHFEMHKRBXEVIER TRE, IHTSHEREERFNNE, T UE
A #lcfg(test)] LUK HHF:

fn vector_length(data: &Vec<i32>) -> usize { vector_length.len() }
#[cfg(test)]

mod tests {
use super::vector_length;

#[test]
fn test_vector_length() {
assert_eq! (vector_length(&vec![1, 2, 3]), 3);




B %MKk

%M%RTmm%ot%tzﬂﬁ_”gAWﬁum%LV WRRENIXER N ETHIE R
TREHE, NEBRBERIMFNIT, BATUER cargo test -— --test-threads=1
G2 7515? EE RN XTI,

WMRBBIEERBTENMIK, TUER cargo test —- test_2 HKMUEFT test_2
XA -

#[test]
fn test_1(0) { }

#[test]
fn test_2(0) { }

Bilzn, Wordle XY o, 20RIABEFTE—PTETNIK, TMUETT cargo test —-
test_01_20_pts_basic_one_game
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REVECERE THEEMRNK, 8K Git Push &E=HBsIMFT— K cargo test:

test:
image: jiegec/rust:1.63-bullseye-tuna
script:
- cargo build
- cargo test -- --test-threads=1

Bl a07E KB I REIETE, NUVOIBEAThEERSE T, BEFEEAMNE, Gitlab i &I
%Eﬂl:i%# _J-EBT:F?;EEE,fJ\I)\Jl_thMO
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o FFH

o Option HzKA!

o HRAE. BELR?
o FEsfnk s

o BN

T RE. FENEGER
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