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RS

o Rust H71F B AEBNBILLRE 2

o TERMA UTF-8 % Unicode F#&F5,

o FREZH \0' HRH C NEFHE, THOBZFH,
o FTEHMAX: &str M String,
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00@0000000

SRR

o iy, FRAEMENATHNRTITR
o FHi. ASCII 18, WHEXFFHAE, 7 L3t
o $13X. GB 2312-1980 ({58 XHMANFHLFHE), 6,763 NXF, WIHFH
o GB 18030-2005 (AP X HmILFHE), 70,244 MXF, WIAFHHREODPFT
@ Unicode: B EHRAXFEPANGRK, WET 144,697 P75, ODFH
o HA UTF-8 M kFr, TK—FWOIFT
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BERFE
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Unicode 3 ELIBRE &R

R

ABAFINRNOE, HNREFH
X

REBDFHANTTR
ABOFHRAEHHS
REBDFRRKINEE BFEME
BESHFE

FRERENBHRITER, KER
B RENFHENES

ERXFHN, BEREBIFHN BT
BIRNAFR

FRETRN " RRE" ZNAFH
FRETR EEE XL FH

FERE
A GBK 7z i%ER UTF-8 i3RI

LA UTF-8 97520 I%ER GBK 4RABHY-HX
I 1S08859-1 /5 0ILER UTF-8 RiBHH
X

X 1S08859-1 753 1EER GBK 4REZEIF X
A GBK 7 =ILEY UTF-8 4R3I, #4
JEX A UTF-8 R BRIEER

LA UTF-8 50 3EER GBK HmEBRIFX, &
JEX A GBK MM E/RIEER

VC Debug X', HAFERIAL
VC Debug X', HAERAL

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



https://github.com/justjavac/unicode-encoding-error-table
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0000800000
&str

o 4str RFFBYH, BUARMN—Fh,
o i "string literals" WFHHFTHER dstr KK,
o FREAAIES KM some_str[i] &3], EAEN Unicode ZFUEESNFET,
o FHAMMMARTE chars() dER.
e for ¢ in "1234".chars() { ... }

TEEmHE, 2 &'static str X8, EHEGARNSH-SRE,




FREB
[e]e]e]e]e] le]elele)
String

o String RABEM L, TUNTEK,
o F0 Vec A, LBRLEFETE Vec<ud> SMNEEBT —Fo
o thRNEEA TIRERS,
o IJRUEBIY s.chars() .nth(i) RKIFRIENFHH,
o BIIHSIANARTIUIRE &str,

let s0: String = String::new();
let sl1: String

"foo".to_string();

let s2: String = String::from("bar");
let and_s: &str = &sO;
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str

o MR &str B—FFFREE, B4 str FRZHAL?
o str 2—fh Unsized 892£8!, that2HFTA/NKE,
o TNHEEESITE str, Reg@iIs|AEIRER,
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FIFRERERIE

o TIA + Ef— String A—1 &str XENFHFH CEEINF ):
let a = String::from("hello");
let b = String::from(" world");
let ¢ = a + &b;
// "a” is moved and can no longer be used here.
o WRBRBE— String, BEM—H 2K (clone).
let a = String::from("hello");
let b = String::from(" world");
let ¢ = a.clone() + &b;
// “a’ is still walid here.
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FIF R E R IEFISCIL

o WREEEM &str, FEILE— I String:

let a = "hello";
let b " world";
let ¢ = a.to_string() + b;

RN STIARED.

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




FREB
000000000@

String 5 &str }EFEHNIFITREE

o &str AR String H—ME, EWYIA T Vec MEIH,

o # I String HRMIEES R, MEBANNEH I —EFTEENFHE,

o &str M T —FEITEEZE LS String FRHERBTNITE, MEATARG.

o —MME, WREAEFHFSH, #/H String, ENTMUA &str KEREFHAR,
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Option KA
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1 70



Option<T> K

enum Option<T> {

None,
Some(T),
}
o Option<T> 82— PMAZKE!, FEthEZTEIKE,
o AEMEFRBREME TR TEERAETEENIM R,
o 7f Rust &, AFEREI=EN, #HEFEA Option<T>,
o MARIEEEZ NaN, -1, null FHHKHE,
o ééﬂ T E—I/XIEEEEH;{EEL_J, /ljﬁle%IJo




Option: :unwrap()

o 74t Option XA MEIERT,
BhE,

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

match foo() {

None => (),

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

},

—EZMEX None 89155, ZB None 2—fRE &L



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);
/.

@ Option::unwrap() 7iB%| None XA I AHEENAS,

o FHHMIARIAA expect(self, msg: &str) -> T,
o ELIZEIBE] None B LUIEE M1 BHITHEN,




Option: :map()

o WRFHEX— Option BT, HELEHEMNBREIER—TEL,
F=E, TR

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));

ZEORESAR
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[e]o]e]e] o

Option::and_then()

e X{U#XH 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<i32>

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

@ X%, A map AL, £f MKEMN T -> UEA T -> Option(U),




Option
[e]o]e]e] o

Option: :unwrap_or ()

o WRMT=ENBERESENRKINME, TUA unwrap_or fefft,

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




Option
[e]o]e]e] o

Option: :unwrap_or_else()

o WREBINMEHABITEMEK, NFEMH 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 KAMEIME
fn map_or_else<U, D, F>(self, default: D, f: F) -> U
e where D: FnOnce() -> U, F: FnOnce(T) > U
D XBHNNBRAFITERIAE
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00000000

Hit ik (%)

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 181il, BFHERLE,
@ fn and<U>(self, optb: Option<U>) -> Option<U>
o R self E None, MIRE None, HNIRE optb,
fn or(self, optb: Option<T>) -> Option<T>
o R self & Some(_ ), NHRE self, ENIRE optb,
o fn xor(self, optb: Option<T>) -> Option<T>
o R self F optb BFE—1T& Some(_), MIREX4 Some, ENiRE None,
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Option #IF

fn divide(numerator: f64, denominator: f64) -> 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$E1= SMIEALH

o WFAITKEMNER, FHEM panic!,
o HABR. REA. ERAZEHKE
o WTAMREMEIR, £/ Result,
o UHHERfE. MZBRE. FTRBMT




Result<T, E>

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

@ Result 5 Option 2fbl, BT EBLERIN, BTURFERIRS,
o HEXT unwrap 1 expect FH%,
o TIPU@id ok = err H AL Option,
o i€ Ok =& Err M{E{EA Some, »—FhIEAL None,
o o U Tl Option MIER(E,

e and. or. -




Result<T, E> B94hFEEN]

o WTREZERRE Result W&, —EEBAHTLIE,
o TLUMEM unwrap/expect, LALIBISLEAEHAE 0k/Err R,
o WRTAE, FEH/IKLESE,
o NIEMMETRESHRBERD, SHERFINERL,




BEX Result 314

o —MENNBZEZREBECHRSHNAERMEMBEXNIEIRER, FEX Result K%,

use std::io::Error;

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

o BTEE E = Error M4N5 std: :Result 2%,
o FAMNNEEIZEREFTZE,

use std::io;

fn foo() -> io::Result {
/.
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00000800

? BIER

o fics 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 fics Option KE

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




? BIEFHNRE

o 1EA. IRAEIFIEHIR

o %% EEHRE Result ¥ Option &H P

o XF Result 7,
o WHRZ Err NIIRWENRE, HRTRESIANIREZHER,
o &N, M Ok PEUHIREMEEA 7 BIERFHNER,

o T Option %Z!,
o WRRZ None NIIRFNRE, HFETXFLANRE None,
o &M, M Some hEHIEEMANEN 7 BIEFHNER,




TH IR IR B R )

o &R, BEAEN? BREELBARBKENINS,
o fi unwrap/expect K&
o unwrap/expect T M{EARENRED P HFEIRMIE &I,
o EAFPFEZNER, B MIEBATHE,
o RN #MRREFBRFREHN—IDIFHIRE?
o MHRARETEFHANER, MAREAFPBATSEZIHEETRLMNER,
o ZENRBLAKMEFTLFIRERE, MARE—FTEHERERS,
o SHBENERBRERHNAERFRXME L,

%z Rust 4
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Vec<T>

o EHTE., WEKHNFI, KETUSHIEH
o SKEKFILYE
o xFERANEL
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VecDeque<T>

o THME, FikTINSHIEMH
o MIREPEKLI




[e]e]e] lo]ele]elele]e]e]

LinkedList<T>

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

o BRGS/FHKE
o —Mf#f HashMap<k, V>
o FEHE K: Hash + Eq
o EABHERLIM, RAEIMF, #ELKS, O(1) WiHFEERE
o FEFFHNITER BTreeMap<K, V>
o FEHE K: Ord
o £/ B WM, HF, HEMIE—L, O(logn) WiFGFELE

%z Rust 4
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B F IR R

use std::collections::HashMap;

let mut scores = HashMap::new();

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




000000e00000

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) ;




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 AP B AX

o XF Copy K&, #EINHIBEFHR,
o XT3k Copy %!, BahitlbFdk, BHRPBAEN.

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 and see what compiler error you get!




o 5

scores.insert(String: :from("Blue"), 10);
o NN
scores.entry(String: :from("Blue")) .or_insert (50);

o BETIHEEWH

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);
kcount += 1;




HashSet<T>/BTreeSet<T>

° K5, TERHE—H

o HashSet<T> #1 BTreeSet<T> #t&7t HashMap<T, ()> #0 BTreeMap<T, (0> L
87—,

o FHRARIMIRIELE Map HHE,
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BinaryHeap<T>

o AT X&AHESLIHIL LRS!
o HWH TTEIIRE B RIfEF HHEAE
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HRBIEX

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

0 HRBEFMELE —MEXMET Ttem, MURESTHIZETN RN E next,
o HihJrk ((BIEEHEINERS ) A next MEIATIMA,




ERes S PAN

o B=FhERKE,
e into_iter(), /=4% T %ZEJ,
o iter(), /=& &T %KF,
o iter_mut(), 4% &mut T,

o REETUMRMELIZLIMED,

I
0O0@00000000000000



000000000000

o HEReEE5E for ... in ... BEWHEZLYE, for x in values SEFAH.

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

f KBV R

o HRESHANIEIRIZER Tterator, REIHAKE,
o {340, map JREl Map, filter 1R[El Filter,
o XLXABMESLIT Iterator HEMIE,
o THARMULENNRIEM,
o XAFMIEATHREE RS,
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collect

@ collect() B (1BMH ) ERBLM— P EERNES,
@ collect() AMEFSEREABRRKBIRHE,
o ZERIUPIREMNES (HESS )

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 <€:132>.

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

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

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




0@0000000000

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 MMERIEBITEM — B —ME,

o EHMBZHERFEHIRA reduce 5 inject ¥k,
o fold HRIMSEL

o WIth{E, WEMRME, B £EHK acc

o — N “IId" Wi, ZHE— B LB Item £E, REERE B £E,
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filter

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

o filter BESF—MBFREI P, AT BN T £,
o filter IRE Filter<Self, P>, EEMH collect BES.
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find 0 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 PE—MHERIBIFRE predicate B E,
o find REITBEAS,
e position REITIHMES,

o Xk E|#EIRE None,
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fn skip(self, n: usize) -> Skip<Self>;
o REI—MHHILNREE, Bids n PTK,
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fn zip<U>(self, other: U) -> Zip<Self, U::Intolter>
where U: Intolterator;

o A MERBEMEF M —PHHIERSE,
o AKX a.iter().zip(b.iter())
o KEIMBMER: (ai, bi)
o H—THNERBLERE, B zip WHIKREBER,




000000800000

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 WHRERRBINHFETEHFEMARL,
o all MR TERBINBETREFESHWAREL,
o BHHIBESHKER
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enumerate

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

o ATHRESHRNEEMBEMZES,
o 1R[E (index, value) KA ES, index 2 usize EEMZE3|,
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AR ESEBL S

o Efas (adapters) #E—NEKREE, BEZ—MiEREE,
°o EEBBEEZBEEN: BRIFFFAM, FTREFEKRE,
o WNMBNFMANER for BFERERTESEKME,
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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 EX— PR, BT ERE, EEINTELBHEXDEE.
0 =AMES Collection<A> f1 A —> B tR#18%| Collection<B> Rk,
o XE, Collection FNE—FPLFrayKE,
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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—1iENREE, REF n PE,

o take_while ¥%—MB1E, RREFNBIFIRE false,
o TUNAELIRCE LEFERABREIRF.

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

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

o flE—PikREE, BN TELEA clone Hik,
o LT vs.iter() .map(|lv| v.clone()),
o LHEIE &T 4R, BF T ERBOBIEEA,
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BN ERENEXENIIGE, Fit Rust B 789,
Rust o A sR 5k L& TR,
#[test]

fn it_works() {

let result = 2 + 2;
assert_eq! (result, 4);

BRI EI L #[test] FRIXE—

NI R E
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prey gyl

AT T E PR AN &L, TUA 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, HEEEHAAENXBITERNFEIHER,




ATHWMNMEFTAFEHH, —RITUBNTHTARTRE.

e assert! () &, Mis—ME—ER true
@ assert_eq! () &, i ME— TS
o Option::unwrap = Option::expect, ¥iS—" Option XEHE—E=E Some(_)

#[test]

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

+
NI R E P HIEY panic IR TR, HFCHINIKLRY, MATBEREF
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B S TN 5 #ONI 59 RED A B — DS

fn vector_length(data: &Vec<i32>) -> usize {
vector_length.len()
}

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

}
FRREFNIEG. 85—, SEXHEESEINENETNI,




MBIl F ( FHRIR)

Fi R, BIISBHEMNARENENIERTHRE, IHETSERER HFNE, BT UE
A #lcfg(test)] KUKHRF:

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);




8 2 M i

BIANENRT, cargo test SRAMNEITEZ MR MIIREE, WRRENIRZERNIZTHER
e, NEFLECEIFHT, BATLUER cargo test -— --test-threads=1
L FIEE TR AT — MR,

WRBEREERETE MM, TUER cargo test —- test_2 <K [VET test_2 X
/)n\JEt:

#[test]
fn test_10 { }

#[test]
fn test 20 { }

%120, Wordle Ak, RABEBTHE—TETMIK, TLUEST cargo test --
test_01_20_pts_basic_one_game




REVCERE THEEMNIR, 5K Git Push FLEZIKBEFHHIT—K cargo test.

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

BIaFESSELEEBN D RENET AR, A/ VERARTHEEE T , BEFEEANIK, Gitlab St2AI;
FEIRFF B I BB A 4R BE (0N it 2K Lo




BERFIHENBZERARR




o T

o Option MFEHKH

o HIRNIE. BERM?
o FEFEMNE

o B
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