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0.Why Rust?
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1.Hello World

1.1 Comments(iE%)

Any program requires comments, and Rust supports a few different varieties:

e Regular comments
which are ignored by the compiler:

o // Line comments which go to the end of the Tine.({773:%)
o /* Block comments which go to the closing delimiter. */(HyEF)
e Doc comments which are parsed into HTML library documentation:

o /// Generate library docs for the following item. (FEIY)
o //! Generate library docs for the enclosing item. (JEE%)

1.2 Formatted print(t&zUiLiRL)

e format! : write formatted text to String

e print!:sameas format! butthe textis printed to the console (io::stdout).(atHEH=FHIE
stdout)

e printIn!:sameas print! buta newline is appended.(Flprint! —#¢, {BE2&H(T)

e eprint!:sameas print! butthe textis printed to the standard error (io::stderr).(fdprint!
—r, (BEEKHEstderr)

e eprintln!:same as eprint! buta newline is appended.(fleprintl—tf, {BE&H1T)

fn main() {
// In general, the "{} will be automatically replaced with any
// arguments. These will be stringified.
printin! ("{} days", 31);

// Positional arguments can be used. Specifying an integer inside {}°

// determines which additional argument will be replaced. Arguments start
// at 0 immediately after the format string

printin! ("{0}, this is {1}. {1}, this is {0}", "ATlice", "Bob");

// As can named arguments.

printin! ("{subject} {verb} {object}",
object="the lazy dog",
subject="the quick brown fox",
verb="7jumps over");

// Different formatting can invoked by specified format character after a

7 "8 «

printin!("Base 10 repr: {}", 69420);
printin!("Base 2 (binary) repr: {:b}", 69420);
printin!("Base 8 (octal) repr: {:0}", 69420);

printin!("Base 16 (hexadecimal) repr: {:x}", 69420);
printin! ("Base 16 (hexadecimal) repr: {:X}", 69420);

// You can right-align text with a specified width. This will output
// " 1". 5 white spaces and a "1".

hXEEFtE, 2EFIRee
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printin! ("{number:>5}", number=1);

// You can pad numbers with extra zeroes. This will output "000001".
printin! ("{number:0>5}", number=1);

// You can use named arguments in the format specifier by appending a "$°
printin! (" {number:0>width$}", number=1, width=5);

// Rust even checks to make sure the correct number of arguments are
// used.

// printin!("My name is {0}, {1} {0}", "Bond");

// FIXME A Add the missing argument: "James"

// only types that implement fmt::Display can be formatted with "{} . User-
// defined types to not implement fmt::Display by default

#[alTow(dead_code)]
struct Structure(i32);

// This will not compile because "Structure does not implement
// fmt::Display

// printin!("This struct {} won't print...", Structure(3));
// FIXME A Comment out this line.

// For Rust 1.58 and above, you can directly capture the argument from
// surrounding variable. Just 1ike the above, this will output

// " 1". 5 white spaces and a "1".

let number: f64 = 1.0;

let width: usize = 6;

printin! ("{number:>width$}");

BATAE R :

31 days

Alice, this is Bob. Bob, this is Alice

the quick brown fox jumps over the Tazy dog

Base 10 repr: 69420
Base 2 (binary) repr: 10000111100101100
Base 8 (octal) repr: 207454

Base 16 (hexadecimal) repr: 10f2c
Base 16 (hexadecimal) repr: 10F2C
1
00001
00001
1

1.2.1 Debug

FrBRYZeBYEE S std::fmt 1 &= (K traits A BEFTEN, REEBDstdEFENTI Y, Bt nEF )
ST

fmt::Debug trait IFFEERE, FAARNZEARILderive (BE1EJEE)fmt:DebughIsCI, {BXIfmt::Display3&
IR EFRNELI,.
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#![aTlow(unused)]

fn main() {

// This structure cannot be printed either with "fmt::Display or
// with ~fmt::Debug .

struct UnPrintable(i32);

// The “derive  attribute automatically creates the implementation
// required to make this "struct printable with “fmt::Debug .
#[derive(Debug)]

struct DebugPrintable(i32);

}

FTEtNERRZEEY, BT LABIT (Y B s TED:

// Derive the “fmt::Debug implementation for “Structure . “Structure’
// is a structure which contains a single "i32°.
#[derive(bebug)]

struct Structure(i32);

// Put a ‘Structure inside of the structure Deep . Make it printable
// also.

#[derive(bDebug)]

struct Deep(Structure); //ikEstructure

fn main() {
// Printing with "{:?}  dis similar to with "{} .
printin!("{:?} months in a year.", 12);
printin!("{1:?} {0:?} is the {actor:?} name.",
"Slater",
"Christian",
actor="actor's");

// ~Structure’ is printable!
printin!("Now {:?} will print!", Structure(3));

// The problem with “derive  1is there is no control over how
// the results look. what if I want this to just show a 77
// 'derive' [, JANKAIMEERELR ‘777

printin!("Now {:?} will print!", Deep(Structure(7)));

FrlAfmt::DebughsCit XS ERATLFTENMY, (BR24fHE—o(ik.
Rustii@id" {:# 2y 42t TILIEFTED (pretty printing) .

flgn:
#[derive(Debug)]
struct Person<'a> {

name: &'a str,
age: u8

hXEEFtiE, 2EFIRee
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fn main() {
let name = "Peter";
let age = 27;
let peter = Person { name, age };

// Pretty print
printin! ("{:#?}", peter);

Person {
name: "Peter",
age: 27,

BIMNTTER, FLAFASEIfmt:Displayki=Hl 2.

1.2.2 Display

BAMERMt:DebugBIRKELIFREBE T, BRERKEFIIHERIBINTR, FEFIM
fmt::Display, EEIER{EITED,

fign:

#![allow(unused)]

fn main() {

// Import (via ‘use ) the "fmt module to make it available.
use std::fmt;

// Define a structure for which "fmt::Display will be implemented. This is
// a tuple struct named "Structure that contains an 132 .
struct Structure(i32);

// To use the "{} marker, the trait fmt::Display must be implemented
// manually for the type.
impl fmt::Display for Structure {
// This trait requires fmt with this exact signature.
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
// Write strictly the first element into the supplied output
// stream: “f . Returns fmt::Result which indicates whether the
// operation succeeded or failed. Note that "write! uses syntax which
// is very similar to “printin! .
write! (f, "value = {valuel}", value=self.0)

3
let s = Structure(10);

printin!("{}",s);
3

BATEE R
value = 10

hXEEFtE, 2EFIRea
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TODO:EE=R=E

1.2.3 Formatting

2.Primitives [FiE
Rust #2t 7 XIZFRIE(Primitives)dJiaa), SFELAT :

Scalar Types (IF=)

e signed integers: 18, i16, 132, 164, 1128 and isize (pointer size)

e unsigned integers: u8, ul6, u32, u64, ul28 and usize (pointer size)
e floating point: 32, f64

e char Unicode scalar values like 'a', 'a' and '«' (4 bytes each)

e bool either true or false

e and the unittype (), whose only possible value is an empty tuple:

Compound Types (S&3#E8!)

e arrays like [1, 2, 3]
e tupleslike (1, true)

fn main() {
// Vvariables can be type annotated.
let Togical: bool = true;

// ARG : f8eRB e e e e e A,
let a_float: f64 1.0; // Regular annotation
let an_integer 5i132; // suffix annotation

// BE HgmEEds iR BUAKA

// or a default will be used.

Tet default_float = 3.0; // f64°
let default_integer = 7; // "i32°

// PRI D E R SR HES Ok
// A type can also be inferred from context

let mut inferred_type = 12; // Type i64 is inferred from another Tine
inferred_type = 4294967296164 ;

//mutableZEHIE W LMEX, (HRREAREK.

lTet mut mutable = 12; // Mutable "i32°
mutable = 21;

hXEEFtiE, 2EFIRee
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// Error! The type of a variable can't be changed.
// mutable = true;

//ZEu DA Eilidshadowning &4, kEEFHAR, 2BH LT E;
// Vvariables can be overwritten with shadowing.
let mutable = true;

2.1 Literals and Operators

FEERER

o EHETLISBIFEFIXLETER:0 X, 0880 bR+ it/ s i Ha S
o TR TLUEAMFFEEFRHNZ AT #1401 _000%F1000,0.000001F10.000 _0012—HA.

fn main() {
// Integer addition
printin!("1 + 2 = {}", 1u32 + 2);

// Integer subtraction

printin!("1 - 2 = {}", 1i32 - 2);

// TODO A Try changing 1i32° to "1u32 to see why the type 1is important
// 1u32 -2 ,¥e5%overflow

// Short-circuiting boolean Togic

/ /BRI AT

printin! ("true AND false is {}", true && false);
printin!("true OR false is {}", true || false);
printTn! ("NOT true is {}", !true);

// Bitwise operations
// PLEAERF
J/EHEE FHE: 0x, 00 or Ob.wnJLUMEMiE A

printin!("0011 AND 0101 is {:04b}", 0b0011lu32 & 0b0101);
printin!("0011 orR 0101 1is {:04b}", 0b0011u32 | 0b0101);
printin! (0011 XOR 0101 1is {:04b}", 0b001lu32 A 0b0101);
printin! ("1 << 5 is {}", 1u32 << 5);

printin! ("0x80 >> 2 1is Ox{:x}", 0x80u32 >> 2);

// Use underscores to improve readability!
printin!("one million is written as {}", 1.000_000u32);

hXEEFtiE, 2EFIRee
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2.2 Tuples

THRARRXRBENES. TAFERESOEE, 8N TERASE—MEEREER™, 12, E,
Hep 71, T2REMRAIRE, REHAILERTERRZME, EATAIURFESHENE.

// Tuples can be used as function arguments and as return values
//Tuplesn] LARIE B S 20RR [l E

fn reverse(pair: (i32, bool)) -> (bool, i32) {
// “let  can be used to bind the members of a tuple to variables
let (integer, boolean) = pair;

(boolean, 1integer)

// The following struct is for the activity.
#[derive(Debug)]
struct Matrix(f32, 32, 32, f32);

fn main() {
// A tuple with a bunch of different types
//Tuplen] DL & AR SR AL AA
let long_tuple = (1u8, 2ul6, 3u32, 4ub4,
-1i8, -2il16, -3i32, -4i64,
0.1f32, 0.2f64,
'a', true);

// Vvalues can be extracted from the tuple using tuple indexing
// EWTUAEH FRMTupTe AHEEL;

printin!("Tong tuple first value: {}", long_tuple.0);
printin!("Tong tuple second value: {}", long_tuple.1l);

// Tuples can be tuple members
// TuplesA G rILI/EATUup etk i
let tuple_of_tuples = ((1u8, 2ul6, 2u32), (4ub4, -1i8), -2i16);

// Tuples are printable
// Tuples @] LAFT I,
printin! ("tuple of tuples: {:?}", tuple_of_tuples);

/ /AT 12 R M Tuples 2 LiEFTEN .

// But long Tuples (more than 12 elements) cannot be printed

// let too_long_tuple = (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13);
// printin!("too long tuple: {:?}", too_long_tuple);

// TODO A Uncomment the above 2 lines to see the compiler error

let pair = (1, true);
printin!("pair is {:?}", pair);

printin! ("the reversed pair is {:?}", reverse(pair));

// To create one element tuples, the comma 1is required to tell them apart
// from a Tliteral surrounded by parentheses

printin!("one element tuple: {:?}", (5u32,));

printin! ("just an integer: {:?}", (5u32));

hXEEFtiE, 2EFIRee
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//tuples can be destructured to create bindings
let tuple = (1, "hello", 4.5, true);

let (a, b, c, d) = tuple;
printin!("{:?3}, {:?3}, {:?3}, {:?}", a, b, c, d);

let matrix = Matrix(1.1, 1.2, 2.1, 2.2);
printin!("{:?}", matrix);

2.3 Array and Slices

Array REFIEEEEREFTIR—KE T RMNRES. HARERSESIEEN, BNiKEdER
FTER)REMNRIZEEER[ T, length 119—HEB5.

SlicesSK T 404 BEMNAKERERMFNAANE. B SlicesRAMMANR F—MIR— MR
HIRAVEET BN RIARFIKE. X/Mausize— K/ A IRES AR E1IAN641Ix86-64, Slices
FILARSRME—BREVE EE A& [TIEEL

use std::mem;

// This function borrows a slice

fn analyze_slice(slice: &[i32]) {
printin! ("first element of the slice: {}", slice[0]);
printin!("the slice has {} elements", slice.len());

fn main() {
// Fixed-size array (type signature 1is superfluous)
//JETHRERE R Z R, RIS
let xs: [i32; 5] = [1, 2, 3, 4, 5];

// All elements can be initialized to the same value
// FE R e A DLATGGE AR Rl —AME
let ys: [i32; 500] = [0; 500];

// Indexing starts at 0

/ /%5 WNOFF46

printin!("first element of the array: {}", xs[0]);
printin! ("second element of the array: {}", xs[1]);

// “len  returns the count of elements in the array
// Ten 7l B4 KB
printin! ("number of elements in array: {}", xs.len(Q));

// Arrays are stack allocated

// B LR

printin!("array occupies {} bytes", mem::size_of_val(&xs));

hXEEFtiE, 2EFIRee
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/ /BT L EENE ST cefib H

// Arrays can be automatically borrowed as slices
printin! ("borrow the whole array as a slice");
analyze_slice(&xs);

// Slices can point to a section of an array

// They are of the form [starting_index..ending_index]

// starting_index is the first position in the slice

// ending_index is one more than the Tast position in the slice
//S1icer LR RIZA N —HIXH, EfIM[starting_index. .ending_index]
// starting_index£Z%E—MIBEMITR, ending_indexfZi/G— TR Fir+l,
/ /15t

/%
fn main({
Tet a = [1,2,3,4,8];
let s = &a;

Tet s1 = &s[0..5];//8K Fhritd, FhrdMNOFFih.
printin!("{:?}",s1);

printin! ("borrow a section of the array as a slice");
analyze_slice(&ys[1 .. 41);

// Example of empty slice &[]

// Z=Slice

Tlet empty_array: [u32; 0] = [];

assert_eq! (&empty_array, &[1);

assert_eq! (&empty_array, &[]1[..]); // same but more verbose

// Arrays can be safely accessed using " .get , which returns an

// “Option . This can be matched as shown below, or used with

// " .expect()  if you would Tike the program to exit with a nice

// message instead of happily continue.

//Array (gD nTLLE S . get iE L AT, get/iikiR [ —/Noption, ‘BAT L@ R
match7y 303k

[/ IRARA BT — MR EEIRE, ILMEH . expect().

//%an . printin! ("{}",a.get(5).expect("Arrar index out of range."));

for i in 0..xs.len() + 1 { // 00OPS, one element too far
match xs.get(i) {
some(xval) => printin!("{}: {}", i, xval),
None => println!("Slow down! {} is too far!™, 1),

/ /7 1) R T T B Y B R |
// out of bound indexing causes compile error
//printin! ("{}", xs[5]);

hXEEFtiE, 2EFIRee
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3.BENXE
rUStEBE R LA T N SIS N AR

e struct:define a structure

e enum: define an enumeration
FBEMATLABII constflstatick = ol5E;
3.1 Structures

ATLAER struct =612 =FhSERA9LER)(“ structs”)

e Tuple structs
e The classic C structs CXI#&EIstruct
e Unit structs, which are field-less, are useful for generics.

o Unit struct ‘RBMRRFER, WZEREREGH

// An attribute to hide warnings for unused code.
#![aTlow(dead_code)]

#[derive(bebug)]

struct Person {
name: String,
age: us,

// A unit struct
struct Unit;

// A tuple struct
struct Pair(i32, f32);

// A struct with two fields
struct Point {

x: 32,

y: f32,

// Structs can be reused as fields of another struct

[/ EHARTT LMEN S35 — A ai iR i BER

struct Rectangle {
// A rectangle can be specified by where the top left and bottom right
// corners are in space.
top_left: Point,
bottom_right: Point,

fn main() {
// Create struct with field init shorthand

hXEEFtiE, 2EFIRee
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let name = String::from("Peter");
let age = 27;
let peter = Person { name, age };

// Print debug struct
printin! ("{:?}", peter);

// Instantiate a Point’
let point: Point = Point { x: 10.3, y: 0.4 };

// Access the fields of the point
printin! ("point coordinates: ({}, {})", point.x, point.y);

// Make a new point by using struct update syntax to use the fields of our
// other one
let bottom_right = Point { x: 5.2, ..point };

// “bottom_right.y will be the same as "point.y because we used that field
// from “point’
printin!("second point: ({}, {})", bottom_right.x, bottom_right.y);

// Destructure the point using a "Tet binding
// fifTet binding f#H), Nk A RUEER .
// WMESRAEFTAERER , i let p2 = point; ZJjapointE Ara/LLEHMAT .

let Point { x: left_edge, y: top_edge } = point;
let _rectangle = Rectangle {
// struct instantiation is an expression too
top_left: Point { x: left_edge, y: top_edge },
bottom_right: bottom_right,

s

// Instantiate a unit struct
let _unit = Unit;

// Instantiate a tuple struct
let pair = Pair(l, 0.1);

// Access the fields of a tuple struct
printin!("pair contains {:?} and {:?}", pair.0, pair.1l);

// Destructure a tuple struct
let Pair(integer, decimal) = pair;

printin!("pair contains {:?} and {:?}", integer, decimal);
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3.2 Enums

The enum keyword allows the creation of a type which may be one of a few different variants. Any
variant which is valid as a struct is also valid as an enum.

// Create an "enum to classify a web event. Note how both

// names and type information together specify the variant:

// ~PageLoad != PageUnload  and "KeyPress(char) != Paste(String) .
// Each is different and independent.

enum WebEvent {
// An “enum may either be ‘unit-Tike ,
PagelLoad,
PageUnload,
// like tuple structs,
KeyPress(char),
Paste(String),
// or c-like structures.
Click { x: i64, y: i64 },

// A function which takes a "webEvent enum as an argument and
// returns nothing.

fn inspect(event: webEvent) {
match event {
webEvent: :PageLoad => printin!("page loaded"),
webEvent: :PageUnload => printin!("page unloaded"),
// Destructure "¢ from inside the “enum .
webEvent: :KeyPress(c) => println!("pressed '{}'.", ),
webEvent::Paste(s) => printin!("pasted \"{}\".", s),
// Destructure "Click™ into 'x and "y .
webEvent::Click { x, vy } => {
printin! ("clicked at x={}, y={}.", x, y);

e
}
}
fn main() {
let pressed = WebEvent::KeyPress('x');
// "to_owned() creates an owned “String  from a string slice.
let pasted = WebEvent::Paste("my text".to_owned());
let click = webEvent::Click { x: 20, y: 80 };
let load = WebEvent: :PageLoad;
let unload = WebEvent::PageUnload;
inspect(pressed);
inspect(pasted);
inspect(click);
inspect(load);
inspect(unload);
}
BATER:
pressed 'x'.
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pasted "my text".
clicked at x=20, y=80.
page loaded

page unloaded

Type aliases(EE5])

SNERAFEF— N RELBIE EAT LABIT IS 51 S MEEE .
EIRER A Y IR R F A KA —R (FEED R E,

R

enum VeryVerboseEnumOfThingsToDowithNumbers {
Add,
Subtract,

// Creates a type alias
type Operations = VeryVerboseEnumOfThingsToDowithNumbers;

fn main() {
// We can refer to each variant via its alias, not its long and inconvenient
// name.
let x = Operations::Add;

enum VeryVerboseEnumOfThingsToDowithNumbers {
Add,
Subtract,

impT1 VeryVerboseEnumOfThingsToDowithNumbers {
fn run(&self, x: i32, y: i32) -> i32 {
match self {
//self Bkl @5, %€ veryverboseEnumofThingsToDowithNumbers
Self::Add => x + vy,
self::Subtract => x - vy,
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3.2.1 use

A use BB LAE IS Aenum EXHIEZE [enumETHRERTE, KE2E? ? ]

// An attribute to hide warnings for unused code.
#![aTlow(dead_code)]

enum Status {

Rich,
Poor,

enum work {

Civilian,
soldier,
}
fn main() {
// Explicitly "use’ each name so they are available without
// manual scoping.
use crate::Status::{Poor, Rich};
// Automatically ‘use each name inside “work .
use crate::work::¥;
// Equivalent to "Status::Poor .
let status = Poor;
// Equivalent to "Work::Civilian .
let work = Civilian;
match status {
// Note the Tlack of scoping because of the explicit “use  above.
Rich => printin! ("The rich have Tots of money!"),
Poor => printin!("The poor have no money..."),
}
match work {
// Note again the Tack of scoping.
Civilian => println!("Civilians work!"),
soldier => println!("soldiers fight!"),
}
}
3.2.2 C-like

enum B LUGCES FHenumfER.
flan:

// An attribute to hide warnings for unused code.
#![aTlow(dead_code)]
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// enum with implicit discriminator (starts at 0)
enum Number {

Zero,

One,

Two,

// enum with explicit discriminator
enum Color {

Red = 0xff0000,

Green = 0x00ff00,

Blue = 0x0000ff,

3

fn main() {
// “enums’  can be cast as integers.
printin!("zero is {}", Number::zero as 1i32);
printin!("one is {}", Number::0One as i32);
printin!("roses are #{:06x}", Color::Red as i32);
printin! ("violets are #{:06x}", Color::Blue as i32);

}

BATEE R

zero is 0

one is 1

roses are #ff0000
violets are #0000ff

3.2.3 TestCase:linked-list §&&
A common way to implement a linked-list is via enums :

REEET enum AT — MNERAYGIF
use crate::List::*;

enum List {
// Cons: Tuple struct that wraps an element and a pointer to the next node
cons(u32, Box<List>),
// Nil: A node that signifies the end of the Tinked Tist
Nil,

// Methods can be attached to an enum
impl List {
// Create an empty Tlist
fn new() -> List {
// "Nil" has type "List’
Nil
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// Consume a list, and return the same 1list with a new element at its front
fn prepend(self, elem: u32) -> List {

// “Ccons  also has type List

cons(elem, Box::new(self))

// Return the length of the Tist
//TODO:?7?7?
fn len(&self) -> u32 {
// “self  has to be matched, because the behavior of this method
// depends on the variant of “self’
// “self’ has type "&List , and *self  has type "List , matching on a
// concrete type T s preferred over a match on a reference "&T°
// after Rust 2018 you can use self here and tail (with no ref) below as
well,
// rust will infer &s and ref tail.
// See https://doc.rust-Tang.org/edition-guide/rust-2018/ownership-and-
T1ifetimes/default-match-bindings.html
match *self {
// Can't take ownership of the tail, because "self  1is borrowed;
// instead take a reference to the tail
cons(_, ref tail) => 1 + tail.len(Q),
// Base Case: An empty list has zero length
Nil => 0

// Return representation of the Tist as a (heap allocated) string
fn stringify(&self) -> String {
match *self {
cons(head, ref tail) => {
// “format!” dis similar to “print!’, but returns a heap
// allocated string instead of printing to the console
format!("{}, {}", head, tail.stringify())

Fo
NiTl => {
format! ("Ni1"™)
Bo
3
}
}
fn main() {

// Create an empty linked list
let mut Tist = List::new();

// Prepend some elements
Tist = list.prepend(1);
Tist Tist.prepend(2);
Tist Tist.prepend(3);

// Show the final state of the list
printin! ("Tinked Tist has length: {}", Tlist.len());
printin! ("{}", Tist.stringify(Q);
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3.3 constants

e const: AARIEESHY(E (the common case).
e static:A possibly mut able variable with 'static lifetime. i[alstatic {&{HAYEZERunsafe

19, FEEEunsafeilZ0HRA.

// Globals are declared outside all other scopes.

const THRESHOLD: i32 = 10;
static mut LANGUAGE: &str = "Rust"; //iXH Emut

fn is_big(n: i32) -> bool {
// Access constant in some function
n > THRESHOLD

3
fn main() {
let n = 16;
// VikFAEHstati cB e N AEf Hunsafeiffjh.,
unsafe {
LANGUAGE = "Cpp";
printTn!("This is {}", LANGUAGE);
}
printin! ("The threshold is {}", THRESHOLD);
printin!("{} is {}", n, if is_big(n) { "big" } else { "small" });
// Error! Cannot modify a “const .
// THRESHOLD = 5;
// FIXME A Comment out this Tine
}
AR iy
4. T S4HE

Variable Bindings (ZTE248%E)
rustB ESSRERIR M RIR e, SFEIARER, FJLAGRESRELRA,
PAM RS EUIBR T fmiFes LU E T T I B RIEEY, RREHE 7 2B ERI TR A,
B GUFEE)  JUBELletBEEETE
Lk
fn mainQ) {

let an_integer = 1lu32;
let a_boolean = true;

hXEEFtiE, 2EFIReEe


af://n206
https://doc.rust-lang.org/rust-by-example/scope/lifetime/static_lifetime.html
af://n214

Rust By Exampled3Zhi

let unit = O;

// copy "an_integer  into "copied_integer’
let copied_integer = an_integer;

printin!("An integer: {:?}", copied_integer);
printin! ("A boolean: {:?}", a_boolean);
printin!("Meet the unit value: {:?}", unit);

// The compiler warns about unused variable bindings; these warnings can
// be silenced by prefixing the variable name with an underscore
//EA AR, rTLAEAR R AR LRIk _;

let _unused_variable = 3u32;

et noisy_unused_variable = 2u32;
// FIXME A Prefix with an underscore to suppress the warning
// Please note that warnings may not be shown in a browser

4.1 Mutability (A3 )

TERIFER, BARATZR, (ERFLERmMUt FEAE;

fn main() {
let _immutable_binding = 1;
let mut mutable_binding = 1;

printin! ("Before mutation: {}", mutable_binding);

// ok
mutable_binding += 1;

printin! ("After mutation: {}", mutable_binding);

// Error!
//_immutable_binding += 1;
// FIXME A Comment out this Tline

4.2 Scope and Shadowing
TRIEIERE BRI REHEGIEDRF.

fn main() {
// This binding Tives in the main function
let long_lived_binding = 1;

[/ EAEAYA YT A2 Ema i neg
{
//BEAEY, RIEERMERIP A R
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//EE: AEBEEAIE, K EIHERK

Tet short_lived_binding = 2;

printin! ("inner short: {}", short_lived_binding);

3
// ERIREER

// fiR! “short_lived_binding™ AfEEXATEH
// println! ("outer short: {}", short_Tlived_binding);
// FIXME A Comment out this Tline

printin! ("outer Tong: {}", long_lived_binding);

TERshadowing (AJLAIEREAKBRAYES F)

SELI TIF, TERMN—T, REZAIMME.
e shadowingfSSEERFIEIEDHRA, BEFEARE, NWRETERETM;
o NEBMEFRTE, TEER—MEUSEEEFHshadowing.

fn main() {
let shadowed_binding = 1;

{
printin! ("before being shadowed: {}", shadowed_binding);
// This binding *shadows* the outer one
Tet shadowed_binding = "abc";
printin! ("shadowed in inner block: {}", shadowed_binding);
}

printin!("outside inner block: {}", shadowed_binding);

// This binding *shadows* the previous binding
let shadowed_binding = 2;
printin!("shadowed in outer block: {}", shadowed_binding);

BATER:

before being shadowed: 1
shadowed in inner block: abc
outside inner block: 1
shadowed in outer block: 2

4.3 Declare first (%/&EB8, Jgbingding)
LSRR R A EAIIA TN,
77D R RARME R BN C AR SEUE RIS R,
R BIFRCH—HE, BRI,

FXEETIE, IEFIREE
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fn main() {
// Declare a variable binding
let a_binding;

{
let x = 2;
// Initialize the binding
a_binding = x * x;

}

printin!("a binding: {}", a_binding);
let another_binding;
// Error! Use of uninitialized binding

// printin!("another binding: {}", another_binding);
// FIXME A Comment out this Tine

another_binding = 1;

printin! ("another binding: {}", another_binding);

4.4 Freezing
EBINTER:

fn main() {
let mut _mutable_integer = 7i32;

// Shadowing by immutable "_mutable_integer’
Tet _mutable_integer = _mutable_integer;

// Error! "_mutable_integer 1is frozen in this scope
_mutable_integer = 50;
// FIXME A Comment out this Tline

// ~_mutable_integer goes out of scope

// Ok! "_mutable_integer is not frozen in this scope
_mutable_integer = 3;

Compiling playground v0.0.1 (/playground)
error[E0384]: cannot assign twice to immutable variable _mutable_integer’
--> src/main.rs:9:9

|
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Tet _mutable_integer = _mutable_integer;

first assignment to _mutable_integer’
| help: consider making this binding mutable: "mut
_mutable_integer”
9 | _mutable_integer = 50;
| ANAANAAAAAAAAAAAAAAAA cannot assign twice to immutable variable
error[E0384]: cannot assign twice to immutable variable "_mutable_integer’

HARAEIAR N TR AT UMESER, kL freezedl 4.

frozen (1) data &EERNEIAEHEA I

5.8

Rust provides several mechanisms to change or define the type of primitive and user defined
types. The following sections cover:

Casting between primitive types

Specifying the desired type of literals
Using type inference
Aliasing types

5.1 Casting(3&ift)

Rust provides no implicit type conversion (coercion) between primitive types. But, explicit type

conversion (casting) can be performed using the as keyword.
RustiRBXSfEER (primitive) EEYRMESIFLIRINGE, BEILIBT asXKEFRATRIEHE,

Rules for converting between integral types follow C conventions generally, except in cases where
C has undefined behavior. The behavior of all casts between integral types is well defined in Rust.

BORRBL 7 BRVERIEHINBIECGESLIE, BRCBUB (undefined behavior.) Z4b, EE{RAIEEIRITHTE
rustZfE RIFHIEN ;

RN -
B SHIIAFSHRER, FEZRaHIIFSHRK,
B SHAIRSBIEEE AR,

// Suppress all warnings from casts which overflow.
#![allow(overflowing_literals)]
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fn main() {
let decimal = 65.4321_f32;

// Error! No implicit conversion
Tet integer: u8 = decimal;
// FIXME A Comment out this Tine

// Explicit conversion
let integer = decimal as u8;
let character = integer as char;

// Error! There are limitations in conversion rules.
// A float cannot be directly converted to a char.
let character = decimal as char;

// 4ERMEE: only "u8  can be cast as ‘char’, not f32°
// FIXME A Comment out this Tline

printin!("casting: {} -> {} -> {}", decimal, integer, character);

// when casting any value to an unsigned type, T,
// T::MAX + 1 is added or subtracted until the value
// fits into the new type

// 1000 already fits in a ul6
printTn!("1000 as a ul6 is: {}", 1000 as ul6);

// 1000 - 256 - 256 - 256 = 232

// Under the hood, the first 8 Teast significant bits (LSB) are kept,
// while the rest towards the most significant bit (MSB) get truncated.
printTn!("1000 as a u8 is : {}", 1000 as u8);

// -1 + 256 = 255

printin!(" -1 as a u8 1is : {}", (-1i8) as u8);

// For positive numbers, this is the same as the modulus
printin! ("1000 mod 256 is : {}", 1000 % 256);

// When casting to a signed type, the (bitwise) result is the same as
// first casting to the corresponding unsigned type. If the most significant
// bit of that value is 1, then the value is negative.

// Unless it already fits, of course.
printin!(" 128 as a 116 is: {}", 128 as 1i16);

// 128 as u8 -> -128, whose two's complement in eight bits is:
printin!(" 128 as a i8 is : {}", 128 as 1i8);

// repeating the example above

// 1000 as u8 -> 232

printin!("1000 as a u8 is : {}", 1000 as u8);
// and the two's complement of 232 1is -24
printin!(" 232 as a i8 1is : {}", 232 as 1i8);

// Since Rust 1.45, the "as’ keyword performs a *saturating cast*

// when casting from float to int. If the floating point value exceeds
// the upper bound or is less than the lower bound, the returned value
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// will be equal to the bound crossed.

// 300.0 is 255

printin!("300.0 is {}", 300.0_f32 as u8);

// -100.0 as u8 1is 0

printin!("-100.0 as u8 1is {}", -100.0_f32 as u8);
// nan as u8 is 0

printin!("nan as u8 1is {}", f32::NAN as u8);

// This behavior incurs a small runtime cost and can be avoided
// with unsafe methods, however the results might overflow and
// return **unsound values**. Use these methods wisely:
unsafe {
// 300.0 is 44
printTn!("300.0 is {}", 300.0_f32.to_int_unchecked::<u8>(0));
// -100.0 as u8 1is 156
printin!("-100.0 as u8 1is {}", (-100.0_f32).to_int_unchecked::<u8>());
// nan as u8 is 0
printin!("nan as u8 is {}", f32::NAN.to_int_unchecked::<u8>());

5.2 Literals((REE)
B R | SRR,

f5an, 42 RnzBE— 13832, 51E42i32.

MRHFFEERE, FEmREMIERE, BACKRESERTEEREN].
MRSBARGFE RS i3 2/ E N B foMEIF mEEREL,
fuan

fn main() {
// suffixed Titerals, their types are known at initialization
// FIUEA RN G SR

let x = 1u8;
let y = 2u32;
let z = 3f32;

// Unsuffixed Tliterals, their types depend on how they are used
// BA RN, ATRSEA d AT A s R E

let i = 1;

let f = 1.0;

// “size_of_val returns the size of a variable 1in bytes

printin!("size of "x  1in bytes: {}", std::mem::size_of_val(&x));
printin!("size of "y~ in bytes: {}", std::mem::size_of_val(&y));
printin!("size of "z° in bytes: {}", std::mem::size_of_val(&z));
printin!("size of i 1in bytes: {}", std::mem::size_of_val(&i));
printin!("size of "f  1in bytes: {}", std::mem::size_of_val(&f));
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}

BATER

size of "x  1in bytes:
size of 'y  1in bytes:
size of in bytes:

’
= N
’

size of "1  in bytes:
in bytes:

o A D DR

-4

size of

CER 540 byte, 7581 byte)

5.3 Inference(EBUES)

SEEUENTS | 22RIERE. EMEETEVIRCEAEERIZEE, B WAFRTE, KEMTERIZEEL,
XN TR EERT RGBT
fn main() {

// Because of the annotation, the compiler knows that “elem  has type u8.
let elem = 5u8;

// Create an empty vector (a growable array).

let mut vec = Vec::new();

// At this point the compiler doesn't know the exact type of "vec , it
// just knows that it's a vector of something ( Vec<_>).

[/AERAIA A, iR A A ve IR TI A, B RANER —1> Vec< > KK,

// Insert elem 1in the vector.

vec.push(elem);

// Aha! Now the compiler knows that ‘vec 1is a vector of "u8's ( Vec<u8>)
// TODO A Try commenting out the "vec. push(e1em)‘ Tine

// BERRANHEVecH R —MEER, vecA FITEERINRA, /& Vec<u8>"

printin!("{:?}", vec);

No type annotation of variables was needed, the compiler is happy and so is the programmer!
FmiEsRe e MEFRMTRESE, JUILRIIAFTEE— N LEHTERAEE,
BRZECH 11 [FHYauto K,

5.4 Aliasing(31%)

type B AJLARBSREGIIBRIRE—NIEF,
FEBWBSFUpperCamelCase I, BNIFRIFEESIRE— NES.

XMRNEIFIINEEARSER usize, 3255,
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// "NanoSecond , ‘Inch , and 'U64 are new names for "u64 .
type NanoSecond = u64;

type Inch = u64;

type U64 = ub4;

fn main() {
// "NanoSecond = ‘Inch’ = "U64 = "u64 .
Tet nanoseconds: NanoSecond = 5 as U64;
let inches: Inch = 2 as U64;

// Note that type aliases *don't* provide any extra type safety, because
// aliases are *not* new types
// ?7?7?
printTn!("{} nanoseconds + {} inches = {} unit?",
nanoseconds,
inches,
nanoseconds + inches);

SIBHNEERIEREN T H boilerplate (ESERIINED) | g0

loResult & Result<T, IoError> BIEIEZ

6.Conversion 5t

BRI S AR IR,

RUSHE{HEIT (EFBtraitsTER RN A (struct.enum) [EESHE, —RRHEIEEHERIFrom Hinto traits,
6.1 From and Into

FromFlinto traitsEMTERET, MSRATLIMALEHEAB, BBATITAN, HATLAMBESIRA,

From

From traitSSF BT AL MR BUSROIRE 2, FIIRM T — MRS Ao BISkits . 1
R

A TURSCHL T i traits AR B K RIRORER,

HIENFE AT LIRE ZHIMStr 3879 String

#![allow(unused)]

fn main() {

let my_str = "hello";

Tet my_string = String::from(my_str);
3
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BABBENF B E XRISEEU MR RIS, fIan

use std::convert::From;

#[derive(Debug)]
struct Number {
value: 132,

impl From<i32> for Number {
fn from(item: i32) -> self {
Number { value: item }

}
}
fn main() {
let num = Number::from(30);
printin! ("My number is {:?3}", num);
}
Into

WNERASEEISLIN T From trait,into((fEE ERRHEEBaEREFrom traits,
f5lan:

use std::convert::From;

#[derive(bebug)]
struct Number {
value: 132,

impl From<i32> for Number {
fn from(item: i32) -> Self {
Number { value: item }

}
}
fn main() {
let a = 5;
// Try removing the type declaration
let num: Number = a.into();
printTn! ("My number is {:?}", num);
}

—_
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6.2 TryFrom and Tryinto
#0 From . Into —#%, TryFrom | TryInto S5BYERNEARYtrait,

# From. Into, AEAIZE, TryFrom. Tryinto traits #f{FARESF=4iEiE RS, tLa, XA Result.

use std::convert::TryFrom;
use std::convert::TryInto;

#[derive(bebug, Partialeq)]
struct EvenNumber(i32);

impl TryFrom<i32> for EvenNumber {
type Error = ();

fn try_from(value: i32) -> Result<Self, sSelf::Error> {
if value % 2 == 0 {
ok (EvenNumber (value))

} else {
Err(O)
}
3
}
fn main() {
// TryFrom
assert_eq! (EvenNumber: :try_from(8), Ok(EvenNumber(8)));
assert_eq! (EvenNumber: :try_from(5), Err(Q));
// TrylInto
Tet result: Result<EvenNumber, ()> = 8i32.try_into();
assert_eq! (result, ok(EvenNumber(8)));
Tet result: Result<EvenNumber, ()> = 5i32.try_into(Q);
assert_eq! (result, Err(0));
}

6.3 To and from Strings

Converting to String
{HEIREY R F AR RE B G STII ToString traits,
B I—RRANX A, RIZ L fmt::Display traits , BE@HRHToString trait.

a0 :
use std::fmt;

struct Circle {
radius: 132

—_
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impl fmt::Display for Circle {
fn fmt(&self, f: &mut fmt::Formatter) -> fmt::Result {
write! (f, "Circle of radius {}", self.radius)

}
3
fn main() {
let circle = Circle { radius: 6 };
printin!("{}", circle.to_string());
3

Parsing a String

—MENEINERE, B FRRERN— T, RADERERBTEREparse(.

a0 :
fn main() {
Tet parsed: 132 = "5".parse().unwrap(Q);
Tet turbo_parsed = "10".parse::<i32>() .unwrap();
Tet sum = parsed + turbo_parsed;
printin!("sum: {:?}", sum);
}

BB AT ER IR B ERISEEY, REE L FromStr trait.

flan:

use std::{str::FromStr, fmt::Display};
#[derive(Debug)]
struct Money {value:i32}

imp1 Display for Money {
fn fmt(&self, f: &mut std::fmt::Formatter<'_>) -> std::fmt::Result {
write! (f,"output is {}",self.value)

impl FromStr for Money {
type Err = i32;

fn from_str(s: &str) -> Result<Self, Self::Err> {
if Is.is_empty() {
ok(Money{value:1003})
}else {

—_
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Err(-1)
3
}
}
#[allow(unused_variables)]
fn main(Q{
let ss = Money{value:33};
let ss = Money::from_str("10").unwrap();
printin!("{:?}",ss.to_string());
3

7.REN
8. it
8.4 for and range

8.5 match
8.5.1 fizt

e Dereferencing uses *
e Destructuring uses &, ref,and ref mut

fn main() {
// Try changing the values in the array, or make it a slice!
let array = [1, -2, 6];

match array {
// Binds the second and the third elements to the respective variables
[0, second, third] =>
printin!("array[0] = 0, array[1l] = {}, array[2] = {}", second,
third),

// Single values can be ignored with _
[/ _FRILR IR B ZICER

[1, _, third] => println!(
"array[0] = 1, array[2] = {} and array[1l] was ignored",
third
Dt
// You can also bind some and ignore the rest
[-1, second, ..] => printin!(
"array[0] = -1, array[l] = {} and all the other ones were ignored",
second
De

// The code below would not compile
// [-1, second] => ...

// Or store them in another array/slice (the type depends on
// that of the value that is being matched against)
[3, second, tail @ ..] => printin!(
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"array[0] = 3, array[l] = {} and the other elements were {:7}",
second, tail

),

// Combining these patterns, we can, for example, bind the first and
// last values, and store the rest of them in a single array
/@ ERARE TR Br T firstflastz /M otk
[first, middle @ .., Tast] => printin!(
"array[0] = {}, middle = {:?}, array[2] = {}",
first, middle, Tlast
Ve

8.5.1.4 Pointer/ref

fn main() {
let value = 5;
let mut mut_value = 6;

// Use "ref  keyword to create a reference.
// XAHTTA SRR, A ref B E AR FIFENIZITS R
match value {
ref r => println!("Got a reference to a value: {:?}", r),

// Use “ref mut™ similarly.
match mut_value {
ref mut m => {
// Got a reference. Gotta dereference it before we can
// add anything to it.
// REm— ARG, PUERATAT DS cofth R E
*m += 10;
printin! ("we added 10. "“mut_value : {:?}", m);

e
}
3
8.8.1.5 structs fi#f3
fn main() {
struct Foo {
x: (u32, u32),
y: u32,
}
// Try changing the values in the struct to see what happens
let foo = Foo { x: (1, 2), y: 3 };
match foo {
Foo { x: (2, b), y } = printin!("First of x is 1, b= {}, y={} ", b,
YD),
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// you can destructure structs and rename the variables,
// the order is not important
Foo { y: 2, x: i } => printin!("y is 2, i = {:?}", 1),

// and you can also ignore some variables:

Foo {y, .. } = printin!("y = {}, we don't care about x", y),
// this will give an error: pattern does not mention field "x°
//Foo { y } => printin!("y = {}", y),

BATE R
//y = 3, we don't care about x

8.5.2 Guards 7B
A match guard can be added to filter the arm.

guard ARMEIH—SRIT IR

enum Temperature {
Celsius(i32),
Farenheit(i32),

}
fn main() {
let temperature = Temperature::Celsius(15);
// A TODO try different values for "temperature’
match temperature {
Temperature::Celsius(t) if t > 30 => printin! ("{}C is above 30 Celsius",
),

// The “if condition’ part A is a guard
// if FAFEAIAguard F 1
Temperature::Celsius(t) => printIn!("{}C is below 30 Celsius", t),

Temperature: :Farenheit(t) if t > 86 => printin!("{}F is above 86
Farenheit", t),
Temperature: :Farenheit(t) => printin!("{}F is below 86 Farenheit", t),

BIT 4
15C is below 30 celsius

fn main() {
let number: u8 = 40;

match number {
idif i == => println!("zero"),
i if i > 0 = printin!("Greater than zero"),
_ => unreachable! ("should never happen."),
// BUHIEAT A
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BATEE R
Greater than zero

8.5.3 Binding
rust provides the @ sigil for binding values to names:
rustigit 7 @S, BEHSEEIEF

(AVER

// A function "age’ which returns a "u32 .
fn age() -> u32 {

100
}
fn main() {
printin!("Tell me what type of person you are");
match age() {
0 => println! ("I haven't celebrated my first birthday yet"),
// Could "match™ 1 ..= 12 directly but then what age
// would the child be? Instead, bind to n° for the
// sequence of 1 ..= 12. Now the age can be reported.
n@l ..=12 => printIn!("I'm a child of age {:?}", n),
n @13 ..= 19 => printIn!("I'm a teen of age {:?}", n),
// Nothing bound. Return the result.
n => println!("I'm an old person of age {:?}", n),
}
}
BATER:

Tell me what type of person you are
I'm an old person of age 100

8.6 if let

AMERIf let

// Make “optional’ of type "Option<i32>"
let optional = Some(7);

match optional {
some(i) => {
printin!("This is a really long string and “{:?} ", 1i);
// A Needed 2 indentations just so we could destructure
// i from the option.
e
— = {1,

// A Required because "‘match 1is exhaustive. Doesn't it seem
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// like wasted space?
//HEWR, GRS, FoAmatch@ 255K
5

A let/FRYAAS

fn main() {
let number = Some(7);
if let some(i) = number {
/R KRR b=, A==
printin!("mMatched {:?3}!", 1i);

Eif let BINZEESIED:

fn main() {
// A1l have type “Option<i32>"
let number = Some(7);
let letter: Option<i32> = None;
let emoticon: Option<i32> = None;

// The "if let  construct reads: "if “let destructures "number into
// “some(i) , evaluate the block ( {}).
if let some(i) = number {

printin!("matched {:?}!", 1i);

// If you need to specify a failure, use an else:
/ /IR E A E LR R MUE AT IE ), AT el se
if let Some(i) = letter {
printin! ("Matched {:?}!", 1i);
} else {
// Destructure failed. Change to the failure case.
printin! ("Didn't match a number. Let's go with a letter!");

// Provide an altered failing condition.
let i_like_letters = false;

/i FEAATEE, Hilielse if AR E, &FiE(THe]seifif);
if let Some(i) = emoticon {
printin!("mMatched {:?}!", 1i);
// Destructure failed. Evaluate an "else if condition to see if the
// alternate failure branch should be taken:
} else if i_like_letters {
printTn!("Didn't match a number. Let's go with a letter!");
} else {
// The condition evaluated false. This branch is the default:
printTn! ("I don't Tike letters. Let's go with an emoticon :)!");
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=

// This enum purposely neither implements nor derives PartialEq.

// EXHEARMH ==, FA%E 4K Partialkq,
// That is why comparing Foo::Bar == a fails below.

enum Foo {Bar}

fn main() {
let a = Foo::Bar;

// Vvariable a matches Foo::Bar
if Foo::Bar == a {

// A-- this causes a compile-time error. Use if Tet"

printin!("a is foobar");

BOANTED, B LAESRE:

#[derive(PartialEq)]
enum Foo {Bar}

fn main() {
let a = Foo::Bar;

// Vvariable a matches Foo::Bar
if Foo::Bar == a {

// A-- this causes a compile-time error. Use if let’

printin!("a is foobar");

FE:
if let [FEIR]LANNelse /else if 1BG);

8.7 while let

#! [allow(unused)]

fn main() {

// Make “optional  of type "Option<i32>"
let mut optional = Some(0);

// Repeatedly try this test.
Toop {

hXEEFtiE, 2EFIRee
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match optional {
// If “optional  destructures, evaluate the block.
Some(i) => {
if i > 9 {
printin!("Greater than 9, quit!");
optional = None;

} else {
printIn! (" 1" is “{:?} . Try again.", i);
optional = Some(i + 1);
3
// A Requires 3 indentations!
e
// Quit the Toop when the destructure fails:
_ => { break; }
// A Why should this be required? There must be a better way!
}
}
}

WRFRE _ => { break; }
SIRUN TR

match optional {
| ANAANNAN pattern None not covered

Hwhile let

fn main() {
let mut optional = Some(0);
while Tet Some(i) = optional {
/) = FSNRE, AEEH==
if i > 9 {
printin! ("Greater than 9, quit!");
optional = None;

} else {
printin! (" i" is "{:?} . Try again.”, 1i);
optional = Some(i + 1);
}
}
}
/R

. THEGS INone kb 5
. FIif 1etAF, while/FiAfgelse/else if it

9.
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2.1%5&
KERBREFNTT A

—LRESISERSREEX, BRI RERRENDE, REKREBEENESERRE L, 5k
BRI ESBSLAIRIRER R EL,

KERE, HHEFEFSE %, BECH+HFEstatc EXATEZL, TG FthisiSEr,
RAS:

struct Point {
x: T64,
y: 64,

// Implementation block, all "Point associated functions & methods go in here
// FA PO ntAR I 1 ORI R AR 77 280 0 UAEIX
impl Point {

// This 1is an "associated function" because this function is associated with

// a particular type, that is, Point.

[/ ZR—AKEREL, B SPoTnt

// Associated functions don't need to be called with an instance.

// These functions are generally used Tike constructors.

[/ REERBOE AT EATAGA— A S, 16 R H08 5 3 bR A —

fn origin() -> Point {

point { x: 0.0, y: 0.0 }

// Another associated function, taking two arguments:
fn new(x: f64, y: f64) -> Point {
Point { x: x, y: vy }
}
/ /AN eT DX ARE I -
// let p = Point::new(0.0,0.0);
// EATEYIEN A, BT DO

struct Rectangle {
pl: Point,
p2: Point,

imp1 Rectangle {

// XBRIE

// &self jEself::&selfHifEikhE, self &%, XHself=Rectange

fn area(&self) -> f64 {
// “self  gives access to the struct fields via the dot operator
//selfifinl . 5, ViR mEB
Tet Point { x: x1, y: yl } = self.pl;
Tet pPoint { x: x2, y: y2 } self.p2;

// “abs  is a f64° method that returns the absolute value of the
// caller
/ /X abs R ik, SRR Bl 3 B 48 56 5
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(X1 - x2) * (yl - y2)).absQ

fn perimeter(&self) -> f64 {
Tet Point { x: x1, y: yl } self.pl;
Tet Point { x: x2, y: y2 } = self.p2;

2.0 * ((x1 - x2).absQ) + (yl - y2).abs())

// This method requires the caller object to be mutable
// “&mut self  desugars to self: &mut Self"
// &mut self & self::&mut Self HIEEFEER;

fn translate(&mut self, x: f64, y: f64) {
self.pl.x += Xx;
self.p2.x += x;

self.pl.y += vy;
self.p2.y += vy;

// “Pair’ owns resources: two heap allocated integers
struct Pair(Box<i32>, Box<i32>);

impl Pair {
// This method "consumes" the resources of the caller object
// “self  desugars to "self: Self’
// self & self::selfiEiEh,

fn destroy(self) {
// Destructure “self’
// R T self, SEifkml{l, K47 EGEERESE, self move 4T Pair
// selEALELE 7, MIMSEEL 1SR EiE X
Tet Pair(first, second) = self;

printin! ("Destroying Pair({}, {})", first, second);

// “first® Ml “second’ MBHAEATEE, JHAHSHET .

fn main() {
let rectangle = Rectangle {
[/ REREOR R 1 QAE ) /S
pl: Point::origin(),
p2: Point::new(3.0, 4.0),
3

// JHERARER . (dot) (s55)
// EEH—A&self N L,
// “rectangle.perimeter() === Rectangle::perimeter(&rectangle)"
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printin! ("Rectangle perimeter: {}", rectangle.perimeter());
printin! ("Rectangle area: {}", rectangle.area());

let mut square = Rectangle {
pl: Point::origin(),
p2: Point::new(1.0, 1.0),
I

//translateliflFEZE— 4 Mutable X%, i L N &K%
//rectangle.translate(1.0, 0.0);

// BifEsquaret— Mutable X%, Hifn bl Hmutablesizk
square.translate(1.0, 1.0);

let pair = Pair(Box::new(1l), Box::new(2));
pair.destroy();

//destroy RNEZ VAR, A —RESLME T, ERH ke
// Error! Previous “destroy call "consumed" “pair’
//pair.destroy(Q);

// TODO A Try uncommenting this Tine

9.28

Closures are functions that can capture the enclosing environment.

For example, a closure that captures the x variable:

|[val| val + x

ARAHSE:

o A, BURETLIGHESHR, ERRNNEERLIEE,
s MASHA|IRE O

s MRE—FREN, HEADRFITLIEH

o AILURBRIMNEIMER ERYE

flan:
fn main() {

// Increment via closures and functions.
fn function(i: i32) -> i32 { i + 1}

// Closures are anonymous, here we are binding them to references
// Annotation is identical to function annotation but is optional
// as are the {} wrapping the body. These nameless functions

// are assigned to appropriately named variables.

let closure_annotated = |i: i32| -> i32 { i + 1 };

let closure_inferred = |i | i+1

hXEEFtiE, 2EFIRee


af://n394

Rust By Exampled3Zhi

let i = 1;

// call the function and closures.

printin! ("function: {}", function(i));

printin! ("closure_annotated: {}", closure_annotated(i));
printin! ("closure_inferred: {}", closure_inferred(i));

// A closure taking no arguments which returns an "i32".
// The return type is inferred.

let one = || 1;

printin!("closure returning one: {}", one());

BITER:

function: 2
closure_annotated: 2
closure_inferred: 2
closure returning one: 1

9.2.1 Capturing ({3X)
EATLEIT I ARk

o EIUS|IA: &T
o BIYAIZES|A: &mutT
o BUE:T

BAMLEBEE | BT E, REEEEM TR (go lower) ;
f5gn:

fn main() {
use std::mem;
Tet color = string::from("green");

// A closure to print "color  which immediately borrows ('& ) "color’

// stores the borrow and closure in the “print variable. It will remain

// borrowed until “print’ is used the Tast time.

//

// “println!  only requires arguments by immutable reference so it doesn't

// impose anything more restrictive.
let print = || println! (" color : {}", color);

// call the closure using the borrow.
print();

// “color  can be borrowed immutably again, because the closure only holds

// an immutable reference to "color .
let _reborrow = &color;
print();
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// A move or reborrow is allowed after the final use of “print’
let _color_moved = color;
//EE: colorfT A &R, AR fifcolory,

let mut count = 0;
// A closure to increment "count could take either “&mut count  or “count’
// but “&mut count  dis Tess restrictive so it takes that. Immediately
// borrows “count .
//
// A “mut  is required on “inc because a "&mut  1is stored inside. Thus,
// calling the closure mutates the closure which requires a "mut .
Tet mut inc = || {
count += 1;
printin! (" count™: {}", count);

Ie

// call the closure using a mutable borrow.

incQ;

// The closure still mutably borrows “count  because it is called later.
// An attempt to reborrow will Tead to an error.

// let _reborrow = &count;

// A TODO: try uncommenting this line.

incQ;

// The closure no longer needs to borrow "&mut count . Therefore, it is
// possible to reborrow without an error
let _count_reborrowed = &mut count;

// A non-copy type.
let movable = Box::new(3);

// “mem::drop  requires ‘T so this must take by value. A copy type
// would copy into the closure Teaving the original untouched.
// A non-copy must move and so “movable  immediately moves into
// the closure.
Tet consume = || {
printin! (" movable : {:?}", movable);
mem: :drop(movable); //dropfimoveable/s, KA XA consume()
5
// ~consume  consumes the variable so this can only be called once.
consume();

// consume();
// AN TODO: Try uncommenting this Tline.

E) IR
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#h7E:
Drop X3FSEH copy RISEEUSCRR LIRBEHAER, BIanEEE.
R ERSFIAEHNEIRES, RIZEELREERBETAFE.

XPREFAEE, BRIFESEE
pub fn drop<T>(_x:T) { }

B9 _x HizaiZIERET, FAEREREZRIESWE MR,

£ | | BifERmovesaHEISREUHIRZERYFFEMN (ownship)
f5lan:

fn main() {
// "Vec has non-copy semantics.
let haystack = vec![1, 2, 3];

let contains = move|needle| haystack.contains(needle);

printin!("{}", contains(&1));
printin!("{}", contains(&4));

// printin!("There're {} elements in vec", haystack.len());

// A Uncommenting above Tine will result in compile-time error

// because borrow checker doesn't allow re-using variable after it
// has been moved.

// Removing "move from closure's signature will cause closure
// to borrow _haystack_ variable immutably, hence _haystack_ is still
// available and uncommenting above Tine will not cause an error.

9.2.2 As input parameters ({fERMASE)

e FnOnce consumes the variables it captures from its enclosing scope, known as the closure’s
environment. To consume the captured variables, the closure must take ownership of these
variables and move them into the closure when it is defined. The Once part of the name
represents the fact that the closure can't take ownership of the same variables more than
once, so it can be called only once.

e FnMut can change the environment because it mutably borrows values.

e Fn borrows values from the environment immutably.

Fn : the closure uses the captured value by reference (&T)

FnMut : the closure uses the captured value by mutable reference (&mut T)

e Fnonce : the closure uses the captured value by value (T)
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TEIKE, £A84, BRFE Trait BRIFESLIIFNMut Trait, AFLAF: BI9RRHI, RBFNOncei#
B, RAFEHNSEEILAKEFNONCe,

// A function which takes a closure as an argument and calls it.
// <F> denotes that F is a "Generic type parameter"
fn apply<F>(f: F) where

// The closure takes no input and returns nothing.

F: Fnonce() {

// A TODO: Try changing this to Fn  or "FnMut .

// XA

//expected a closure that implements the "Fn  trait,

//but this closure only implements ~FnOnce’

fO;

// A function which takes a closure and returns an 132 .
fn apply_to_3<F>(f: F) -> i32 where
// The closure takes an "i32  and returns an "i32 .
F: Fn(i32) -> 1i32 {

f(3)

fn main() {
use std::mem;

let greeting = "hello";

// A non-copy type.

// “to_owned creates owned data from borrowed one
let mut farewell = "goodbye".to_owned();

// Capture 2 variables: “greeting by reference and
// farewell by value.
let diary = || {
// "greeting  is by reference: requires Fn .
printin! ("I said {}.", greeting);

// Mutation forces farewell to be captured by
// mutable reference. Now requires ~FnMut .
farewell.push_str("!!!1");

printin!("Then I screamed {}.", farewell);
printin!("Now I can sleep. zzzzz");

// Manually calling drop forces farewell to

// be captured by value. Now requires " FnOnce .
mem: :drop(farewell);

Ie

// call the function which applies the closure.
apply(diary);

// “double  satisfies "apply_to_3 's trait bound
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let double = [x| 2 * x;

printin! ("3 doubled: {}", apply_to_3(double));

9.2.3 Type anonymity

// "F must implement Fn  for a closure which takes no
// inputs and returns nothing - exactly what 1is required
// for “print .
fn apply<F>(f: F) where

F: FnQ {

fO;

fn main() {
let x = 7;
// Capture "x  1into an anonymous type and implement
// "Fn  for it. Store it in “print .

let print = || printin!("{}", X);

apply(print);

S—MABENXM FmiESEEIUEEIE— M NER S, Rk e BB XM RARISRE

PUXFPIIRERAY—AMEHIE:Fn, FnMutakFnOnce,

XIS RN EATEFME, BEEEAAREHERM— . 727

¥

2%

A thorough analysis, En, EnMut, and EnOnce

9.2.4 Input functions

Fn, FnMutFIFnOnce traits JRE—NHEEHFNTESEE,

// Define a function which takes a generic F  argument
// bounded by "Fn', and calls it
fn call_me<F: Fn(O>(f: F) {

fO;

// Define a wrapper function satisfying the "Fn" bound
fn function() {
printTn!("I'm a function!");
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fn main() {
// Define a closure satisfying the "Fn' bound
let closure = || println!("I'm a closure!");

call_me(closure);
call_me(function);

9.2.5 As output parameters
DEMEFMASER T FTLAR B BN S B AIZE T RERY,
SAT, B E 2 SR BITERE AR R ARFIRY,
FRUABA/R(ERimpl traitskreturn,

AEIREREMraitsE:

* Fn
* FnMut
® FnOnce

BRILZSM moveXEFAER, RIS, FERIMIARABY Value.

XEVFEDN,RAMHTEE 5 | FEaER RS R B EESIBNEREDrop(), FEEFASH, FRIEES]
Bx. ??°?

fn create_fn() -> impl Fn() {
let text = "Fn".to_owned();

move || println!("This is a: {}", text)
fn create_fnmut() -> impl FnmMut() {
let text = "FnMut".to_owned();

move || println!("This is a: {}", text)

fn create_fnonce() -> impl Fnonce() {

let text = "Fnonce".to_owned();
move || println!("This 1is a: {}", text)
}
fn main() {
let fn_plain = create_fn(Q);
let mut fn_mut = create_fnmut();
let fn_once = create_fnonce();
fn_plain(Q);
f_mut(Q);
fn_once(); //HagH—Ik, N4
}
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