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o Rust 895 FF & ShIBANFI LR E 2o

o TEEM UTF-8 %11 Unicode %5,

o FRZEFH '"\0' RN C REFHFS, TUEERFH,
o TEHMAXK. &str I String,




FRES
00@0000000

= 4H

WL FRATEVNASBHRRAR
o BHi. ASCI 83, MEXFRAE, 7 N i#H
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o ¥ UTF-8 pyfeizkk=, TK—FWUI|FH
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X GBK 75 =0 i%ER UTF-8 4RiE3AIhX
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X 1508859-1 752X, iEX UTF-8 4REZHIH
X

14 1508859-1 7524, 3HX GBK 4RAIAIHT
X GBK A =0I%ER UTF-8 4iBRITFX, A
JEXF UTF-8 Hig st B/RIZER
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VC Debug T, HAFERDANL
VC Debug X, HAFEHRIANL

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



https://github.com/justjavac/unicode-encoding-error-table
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o 4str BFFTHEYA, BIIRMN—F,
o J440 "string literals" MFHBFEER &str XEH!,
o FEEAAIES KM some_str[i] BZE3], EAEA Unicode ZRHUREFLZ T,
o IFHMMAR7 chars() g
o for ¢ in "1234".chars() { ... }

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

o String EHEMEE LK, TRUHSEK,

o F Vec %M, LEREFMETE Vec<ud> MEBT — =,
o W ARBEATIRKRESI,

o IL@IT s.chars() .nth(i) KIFERENFEF,
o BIEG|IHMARTUKE &str,

let sO: 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

° R &str B—MFHHRE, BAL str BREHAL?
o str B—MHIFH A/NREHEKE,
o THERHT str, REEBISIANTAREM,
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FIF R TR

o IWMA + EE— String AI—1 &str XEWFFE GERINF ).

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, FEM—H 7k (clone):

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

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

let ¢ = a.clone() + &b;

// Ta” is still walid here.




FRB
0000000080

FIF R E R RIEFISCIL

o MRBEEMD &str, FELF—THBM String:

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

o EEBREMNTIIND.

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

&str #EU53RMt String M— LK, WA Z FHAS Vec mEAHE,

#I1 String MRMMEEEKR, MEBRNNEH A —EREENFH S,

&str 2T —FEITHE RS String FRHEABNITE, MEFTARE,
—Kms, WREBLAEBEFFS, BESHFEA String, RAETMUA &str KEAEDHR
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Option<T> K

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

use Option::{None, Somel};

Option<T> 2—PHHKE, FEINthEZTEIKE,

AEMEFRIERH TR REEIEETENES,

7£ Rust o, AEERBZTEN, #FFH Option<T>,
o MARZiREELI NaN, -1, null SHHKMHE,

EKH T o U2 ERE, ZHRH,
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Option: :unwrap ()

o % 4R Option KEMEIER, —ESM@X None MfEN, B None 2—F{R%E WL
Bk,

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

match foo() {

None => (),

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

},
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Option: :unwrap()

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

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

e Option::unwrap() #iB%| None B &AM EEHAR,
o FIMMARZIBA expect (self, msg: &str) -> T,
o ETFEIBE| None BfUIETE BIE BMFTRM




Option: :map()

o WRFHFEX— Option BETEIR, HEl2HEMNBREIER—TEL,
FrfE, TTRURA

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));

=ENRRESR
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Option::and_then()

o X(UMIEH 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)));

o X, M map ABLL, £ MEFRMA T -> UZEA T -> Option(U),
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Option: :unwrap_or ()

o MENTZEMBIREEEMBINE, TMUAE unwrap_or =21t,

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

o MREKINMEHMBITE MK, NWEH 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,
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H 75k

o fn is_some(&self) -> bool
o fn is_none(&self) -> bool
@ fn map_or<U, F>(self, default: U, f: F) -> U

o where F: FnOnce(T) -> U
o U XEMEINE
@ fn map_or_else<U, D, F>(self, default: D, f: F) -> U
o where D: FnOnce() -> U, F: FnOnce(T) -> U
o D XAMABAFITERIME
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@ fn ok_or(self, err: E) —> Result<T, E>

@ fn ok_or_else(self, default: F) -> Result<T, E>
e where F: FnOnce() -> E
o 5 unwrap_or 1B, BFHERLIE,

o fn and<U>(self, optb: Option<U>) -> Option<U>
o IE self =2 None, MiRE None, &HNRE optb,

o fn or(self, optb: Option<T>) -> Option<T>

o 1R self 2 Some(_), NHREl self, &ENRE optb,
o fn xor(self, optb: Option<T>) -> Option<T>
o fIE self 1 optb BHFH—TE Some( ), NiREIXS Some, &NiRE None,
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Option #IF

fn divide(numerator: f64, denominator: f£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 wvalue
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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BRI B

o CB5: #HiRL, REMEXRTER
o RERNEEMRIHBFANERLE
o HIRMERIWABAEEL, HELILEP

#define DIVISION_BY_ZERO -1
#define SUCCESS O
int div(double n, double d, double *r) {
if (d == 0) {
return DIVISION_BY_ZERO;
}
*r = n / d;
return SUCCESS;

TEERFITEANR

ust HIEES



C fERAE (%)

int main(){
double r;
if (div(2.0, 0.0, &r) == SUCCESS) {
printf ("Result: %f\n", r);
} else {
fprintf (stderr, "Error: Division by zero\n");

}

return O;
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R IEAEFE. C+H+ FEAE

o C++. FHELE, try/catch
o FEAMNUBREAREIE
o FEFHBHURHOTHLE, ARFMHHBEREE (stack unwinding ) #i, LH%
MOMERETTEE

%z Rust 4
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C++ FERERA

double divide(double n, double d) {
if (d == 0.0) {
throw std::runtime_error("Error!");

}
return n / d;
}
int main() {
try {
double r = divide(2.0, 0.0);
std::cout << "Result: " << r << '\n';

} catch (const std::runtime_error& e) {
std::cerr << "Error: " << e.what() << '\n';




Rust B$8 R0 IRAH . (ERFIBR NI

fn divide(n: £64, d: f64) -> Result<f64, String> {
if d == 0.0 {
return Err(String::from("Cannot divide by zero"));
}
Ok(n / 4)

}
fn main() {
match divide(2.0, 0.0) {
Ok(r) => println!("Result: {}", r),
Err(e) => eprintln! ("Error: {}", e),




H
00@000000

Rust #9$E1R SMIEALH

o WTTTREMNER, EABH panic!,
o WHHR. BHMA. BASEHH-

o X THREMNHEIR, £/ Result,
o XHBRIE. MEKEIE. FIFBMAT -




Result<T, E>

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

use Result::{0k, Err};

Result 5 Option fbl, BT EFLERIN, BTURFERIRSE,
#HEX T unwrap 0 expect £ 7%,
AT BIL ok = err & AARHLA Option,
o jT Ok 5 Err MI{E{EA Some, H—FhEEAY None,
th el k#7250 Option AO#E(E,

e and. or. -




Result<T, E> B94hIEREN]

o WTFREZERE Result KL, —EEBAHTLHE,
o TLUFM unwrap/expect, WA LLEITILE S HAE 0k /Err RS
o WMRTAE, REBRSKLES,
o NIEMMETRESHRBERR, SBEBFENIBERL,




BHEX Result 314

o —MENNBZLZRAEBCHRSHNERMEMBEXMNIIRER, FEX Result 7%,

use std::io::Error;

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

o BTEE E = Error 45 std: :Result 2Z£M 4,
o FANNBEEIFEEFTZE,

use std::io;

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

o M4 Result £H

fn read_username_from_file() -> Result<String, io::Error> {
let mut username = String::new();
File::open("hello.txt")?7.read_to_string(&mut username)?;
Ok (username)

o fiis Option £#

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

EA: RaEBEER
%% RE{ERZ Result =% Option EILP
¥F Result 7!,
o HRE Err MHEAIEE, %3 E K AEE R,
o TN, M Ok hEHIREMAEIEN 7 BIEFHNER,
3fF Option ZE,
o R Z None NIRATRE, HATHEEAIRE None,
o BN, M Some hEHIREEEA 7 BIEFNER,
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Ta IR AN IE B R U

o A, HEFAM? XEERCELRFRHRENIE,
o fi unwrap/expect M54
o unwrap/expect o {EABREREL P EIHIR IR SR,
o HAFBHEZMER, EBRIEBATLE,

o RN HRAEBREFEZEHN—DIRIPRE?
o MIWRESREFEFHIANER, MARGAFPBATSERZINEETREANERL,
o ZEHRIBSEKBMEF TLTIHRERE, MARE—FHERERT
o FEMNEM B RIEAMNRERRRXPER,
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Vec<T>

o L. THEKIFH, KETLEHIEH
o SXRAEMKAUSE
°o mE AT
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VecDeque<T>

o MimMEE, MWimdl IS
o AIMARZP XKL
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LinkedList<T>

o WMok
o THEMEHIRSI
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HashMap<K,V>/BTreeMap<K, V>

o BRGf/FHKE
o —f&ff M HashMap<K, V>
o FTEHE K: Hash + Eq
o EAWBAERLM, KBIMF, HERS, O(1) WiFHEERE
o FTEFFHITEM BTreeMap<K, V>
o FEHE K: Ord
o £/ B WM, BF, BEAEME—L, O(logn) MIHFEERE

%z Rust 4
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B F ISR R

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);

}
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o XIF Copy K&, #NHIIEFHR,
o XTIk Copy £E!, BahiflbFk, BHRBPBAEN.

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_walue are invalid at this point, try using
// them and see what compiler error you get!




o E

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

o HTHEEH

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, TRRUE—H

@ HashSet<T> #1 BTreeSet<T> gi&7E HashMap<T, ()> #1 BTreeMap<T, ()> t
B87—F,

o FHKFFRIERBNE Map HHE,
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BinaryHeap<T>

o A X&EAMESLI LRS!
o HH TTREHRE BRIEF HHEAE
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pub trait Iterator {
type Item;
fn next(&mut self) -> Option<Self::Item>;
// More methods omitted

o KRBFHFHEE—MEXHKE Item, UREFEZXENRHN AL next,
o Hitb A EZH (A next BIBIALIARA,




0000000000000

ERes S PBAN

o F=FEAMREKE,
e into_iter(), /=4 T £&,
o iter(), /=4 &T K&,
o iter_mut(), /=4 &mut T,

o RETMREMHMBATELIED,
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xR 51EH

e for ... in ... EHE—MMEEE, JMUBFAFRERBOEIR, B,
for i in 0..10 {

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

TEFF A2,

let mut iter = (0..10).into_iter();
while let Some(i) = iter.next() {
println! ("{}", i);

IR EMBRAENE S, EXRGENENEGARURBREROXIESERE, ENSEFH,

REITS



https://doc.rust-lang.org/reference/expressions/loop-expr.html#iterator-loops
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A RES X FFHRE

o HERIFKENILF next BIE, WRBCLIERES, HITUH next 7%,
o HMRMERBITIAA next FEARSEMRILERLIG, BERIABZIRA,
o BIERE OIS AT

o SCEIRE, B4 collect. fold. any. all %, FABSIZBIER,

o THLIR(E, Bf0 map. filter. enumerate %, 21BN,

%z Rust 4
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collect

@ collect() i (185148 ) ERBTH — P LPrNES,
o collect() ANEFERHEABRERKBIRHE,
o ZRTIPRMFEMHES (HERSE )

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 explictit <€4732>.

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

// Alternate syntaz! 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 MERIBITEM —TE—HE,

o EHMESHERLZEMIRA reduce 3 inject #fE,
o fold HBISH.

o WliafE, REFMERE, B KEHK acc

o — IR B, TR B LEM— Item £, REER B £E,
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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 HUERIEPE—NHRIB IR predicate HTTE,
o find REIMBE A S,
e position REIHEBE KRS,

o X FI4BIREl None,
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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 MIXERBIEEHFETEFSBLE R
0 all MIHERBPABETRREHBHFELT R,
o BEFMNBEENXR
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AR ESEBL RS

o Efced (adapters) BE—NERE, BE S —DEKESE,
o BERFZBEEHEMEN: BRIEFTIM, TREFERE,
o WMBAEANEM for BIRERAEEKE,
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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 EZ—TEE, CIBE— T ERSE, AN TE LERX MR
o ZZAMMES Collection<A> 1 A —> B &¥{3%| Collection<B> KIH{E,
o X2, Collection T2—FPSEFREYKE,
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filter

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

o filter B —"MBWEEE P, IEAFE BTN TEHEERE,
o filter iIR[El Filter<Self, P>, =EH collect EBES,
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take f 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 f|E—P%EREE, REF n MTH.

o take_while ¥%—MBid, ¥REFEFIRE false,
o JELIRSEE LERETIERFI.

for i in (0..).take(5) {
println! ("{}", i); // Prints 0 1 2 3 4
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fn skip(self, n: usize) -> Skip<Self>;
o BRE—THMENKES, BdE n MK,
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enumerate

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

° ﬁﬁ?iﬁﬁ%’*ﬁlﬁﬁ%‘%%ﬁ%%ﬂﬁio
iR (index, value) #Ji%4X2§, index 2 usize XENFS,




ERE
00000000000000080

fn zip<U>(self, other: U) -> Zip<Self, U::Intolter>
where U: Intolterator;

o IEANERBBEMEHH — LRSS,
o AAKE. a.iter().zip(b.iter())
o REIMBEMIEN. (ai, bi)
o H—PANSERBEREN, B zip WHMERIILE R,
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cloned

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

o BIE—IERE, EEITTELIPA clone A%,
o YT vs.iter() .map(lv| v.clone()),
o EEHEIA &T %R, BF T ERBOIEEH,
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o MY TIEPHMERNERTER

o EMFEE—EAAFNHRNEL T ERREAENTS

o ATHIEREENMA, ERTHEMAIER, HERENNEEAEMLIFEEER
o BATMIXESNIEFRR (HRFRITHE/NAN ) KHAETIEBIERI NI TIE




BINRERELBMKENTIGE, FEit Rust B 7MiM X,
Rust o FeRERSCIN & T,
#[test]

fn it_works() {

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

BRI EIL #[test] ¥RFIX

/)n.ll_t %5(
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prey gyl

ATETIME POENIRRE, 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

ERCHREBMWANER, HEEEHAAENXBIBERNSEIHER,




5N

ATHWNEFTAFEHH, —RITUBLTHTRHTRE.

@ assert! () &, WIS —ME—ER true
o assert_eq! () &, IS ME—THEZE
o Option::unwrap 3 Option::expect, ¥iE—" Option XEHME—EZ Some(_)

#[test]

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

}
NI R P B BRSWABIR TR, HHRCHIUIKRE, mABRERER.
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BE SR TN 5 BN A RS A B — Xtk

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

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

}
FRREFNIR. 85—, SER—MXHPRATENLTMIL,




MBIl F ( FHRIR)

ERELFENXRENENERL T HE, IHTSHRRETHFONGE, LI TTUGER
#[cfg(test)] EMEHRE.

fn vector_length(data: &Vec<i32>) -> usize { vector_length.len() 7}
#[cfg(test)]

mod tests {
use super::vector_length;

#[test]
fn test_vector_length() {
assert_eq! (vector_length(&vec![1, 2, 31), 3);
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BIAERT, cargo test RENEFTZ MUK DNIRRE, WRFRONXERNZTHER
Tt tE, AEFEERINFNIT, BATLUER cargo test —- --test-threads=1
/':%%;E?EEEEH#RJ&TT_ M o

WMRBBISTE RLBfTE MK, TRUER cargo test —- test_2 %S RNETT test_2 X
AL

#[test]
fn test_1(0) { }

#[test]
fn test 20 { %}

Bizn, Wordle X{EX o, 20RABIZTE—PHEITTNE, TTRUEST cargo test --
test_01_20_pts_basic_one_game




REVCERE 7 HEEMANE, 8K Git Push Si2E=imBaHiT—K cargo test:

test:
image: jiegec/rust:1.70-bullseye-tuna
script:
- cargo build
- cargo test -- --test-threads=1

Bl SRBHBN IRE BT M, N/VDERARTHREREE T, BUEFEEMNIK, Gitlab B K M
FER I B I BB A AR B AR 1 2K Lo
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o FHEH

o Option KA

o RN, BEAM?
o AN

o BN

Ty TR B4R
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