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CH 3

ABTOMaTM4yecKve CBOUCTBa
AHOHMMHbIE TUNbI

var

Niam6pa-Bbipa>keHuns
MeToAabl-pacLLnpeHus
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C# 3 HC# 8

ABTOMaTMUUYeECKMNE CBOUCTBA readonly uneHbl TUNOB
AHOHVMHbIe TUMNbI [MaTTepH-MaTUYUHI
var nullable reference types

Niamb6pa-Bbipa>keHuns
MeToAabl-pacLLnpeHus
MHnumnanmnsatopbl 06bEeKTOB U
KoNneKunn

4/ 95



C# 3 HC# 8

ABTOMaTMUUYeECKME CBOUCTBA readonly uneHbl TUNOB

AHOHVMHbIe TUMNbI [MaTTepH-MaTUYUHI

var nullable reference types
Nlamb6pa-BbipakeHUA Peanusauyunsa metoaoB B HTepdeuncax
MeToAbl-pacLLunpeHnn CTaTnyeckume nokanbHble GyHKLNW
MHnumnanmnsatopbl 06bEeKTOB U ref struct

Konnekumin 7=

stackalloc gnsa cTpykTyp
stackalloc B B1O)KeHHbIX BbIpa>keHUAX
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UTO ele MOXHO
NMPOoNyCcTUTDb

record struct

Fno6asibHble K3UVHIW

ATpn6yTbl ANS NOKaNbHbIX PYHKLUNWN
ref return

JlokasnibHble NepeMeHHbIe MO CCblJIKe
ref readonly

Tun nint
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C#H 11+

1. MonyaBTOMaTU4YECKNE CBOMCTBA U KJlloUeBoe
cnosBofield.

2. MoagndukaTtop ypoBHa goctyna file.

3. NepBUYHbIe KOHCTPYKTOPbI AJ1 KNAaCcCOB U CTPYKTYP.
4. MNaTTepH-MaTUYUHT ANA CNUNCKOB.

5. ATpnbyTbl gna Main B nporpammax c top level
statement.

6. Cbipble CTPOKU 6€3 aKpaHUpPOBaHUSA BHYTPU CTPOKU AN
yAo06cTBa paboThl ¢ json, xml, html n perynapHbimn
Bblpa)>keHnsmu.

7. CTpokoBble nuTepansl ana UTF-8.

8. MNaTTepH-MmaTUMHr gnsa Span<char>.

9. lNepeHOC CTPOK B Bblpa>keHUAX MHTepnonsunn.

10. BO3MO>XHOCTb Neperpysku onepaTtopos C NpoBepKon
Ha nepenoJsjiHeHUe

11. OnepaTop No6MTOBOroO CABUra BripaBo 6e3 3HaKka >>>,

12. locTyn K napameTpam metoAaoB hameof.

13.nameof gna yneHoOB 3K3eMNNIAPOB.

14. KnroueBoe cnoBo required ans o6sa3aTesibHO
UHULMNANN3NPYyEeMbIX CBOUCTB M NOJIEN.

15. ABTOMaTn4yecKkaa HMUnanmnsaumsa CBOMUCTB CTPYKTYP
3HayYeHMeM No-ymMoJsi4yaHuIo.

16. generic-aTpnoyThI.

17. noKkanbHble NepeMeHHbIe N NapamMeTpPbl TO/IbKO AJ1I1 UTeHUS.
18. KawwmpoBaHue generaTtoB NpyM ncnosb3oBaHm method
group Ans craTu4yeckKux MeToA0B.

19. Mons c 3HaUeHNEeM XPaHALLMMCS NO CCbUJIKe.

20.params Span<T>/params ReadOnlySpan<T>/params
IEnumerable<T> B 06bsiBNeH meToA0B UTO6bI N36eXXaTb
NULLHUX HEAIBHbIX CO34aHNA MacCcUBa B Kyye N KONMUpOBaHUN
Konnekuum.

21. YpaneHue onepaTopa npoBepku napameTtpos Ha null !l

22. NMpeaynpeXxgeHna AN MMeH TUMNOB MNOJIHOCTbIO B HDKHEM

perucTpe. 2 /05



aC# 35

ABTOMaTMN4ecKme CBOMCTBA
AHOHVIMHbIE TUMNbI

var

Niamb6pa-Bbipa>keHuUs
MeToAabl-pacLLnpeHus
NMHnyumnanmnsaTtopbl 06bEeKTOB W
Konnekumnm

LINQ
LINQ

LINQ
LINQ

LINQ
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Ky Iﬂla 01 Web Minimal APIs, Blazor
v/ ,U,ET 02 MAUI

03 Generic math Static Abstracts in
Interfaces, BCL refactoring
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Kyaa
naet

01 Web Minimal APIs, Blazor

02 MAUI

03 Generic math Static Abstracts in
Interfaces, BCL refactoring

04 Hape>KHOCTb init, record, readonly,
nullable refernce types

05 MponsBoauTe-  span, record, refstruct

JIbHOCTDb
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public class EmployeeViewModel : ViewModelBase

{

private decimal salary;
private string totalIncome;

public decimal Salary

{

get = salary;
set
{
if(value < 0)
throw new ArgumentOutOfRangeException(nameof(value));
salary = value;

NotifyPropertyChanged(nameof(Salary));

public string TotalIncome = totalIncome ?7?= ComputeTotalIncome();
private static string ComputeTotalIncome() { ... }
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public class EmployeeViewModel : ViewModelBase

{

private decimal
private strin

ary;
ot come;

public decimal Salary

{

get = salary;
set
{

if(value < 0)

throw new ArgumentOutOfRangeException(nameof(value));

e G AL A Y. VA LUE;

NotifyPropertyChanged(nameof(Salary));
}

public string TotalIncome = tetalIncome~7?2= ComputeTotalIncome();
private static string ComputeTotalIncome() { ... }
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public class EmployeeViewModel : ViewModelBase

{

public decimal Salary

{
get = field;
set
{
if(value < 0)
throw new ArgumentOutOfRangeException(nameof(value));
field = value;
NotifyPropertyChanged(nameof(Salary));
}
}

public string TotalIncome = field 7?= ComputeTotalIncome();
private static string ComputeTotalIncome() { ... }
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public class EmployeeViewModel : ViewModelBase

{

public decimal Salary

{
set
{
if(value < 0)
throw new ArgumentOutOfRangeException(nameof(value));
field = value;
ifyPropertyChanged(nameof(Salary));
}
}

public string TotalIncome(= field 7?= ComputeTotalIncome();
private static string ComputeTotalIncome() { ... }
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public class EmployeeViewModel : ViewModelBase -
{
public decimal Salary
{
{
if(value < 0)
throw new ArgumentOutOfRangeException(nam
alue;
N C PropertyChanged(nameof(Salary));
}
}
public string TotalIncome(E;/;;;{EiEE} ComputeTotalIncome();
private static string ComputeTotalIncome() { ... }
}
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public class CustomerRepository : ICustomerRepository

i
private readonly IDbContextFactory<MyContext> dbContextFactory;

private readonly ICustomerHierarchyBuilder customerHierarchyBuilder,
private readonly IMapper mapper;
private readonly ILog log;

public CustomerRepository(IDbContextFactory<MyContext> dbContextFactory,
ICustomerHierarchyBuilder customerHierarchyBuillder,
IMapper mapper,

ILog log)

this.dbContextFactory = dbContextFactory;
N1s.mapper = mapper;
this.log = log;

~+

// repository implementation

17795



public class CustomerRepository : ICustomerRepository

i
private readonly IDbContextFactory<MyContext> dbContextFactory;

private readonly ICustomerHierarchyBuilder customerHierarchyBuilder,
private readonly IMapper mapper;
private readonly ILog log;

public CustomerRepository(IDbContextFactory<MyContext> dbContextFactory,

2 ICustomerHierarchyBuilder customerHierarchyBuillder,

IMapper mapper,
ILog log)

this.dbContextFactory = dbContextFactory;
N1s.mapper = mapper;
this.log = log;

~+

{
}

// repository implementation
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public class CustomerRepository : ICustomerRepository

{

private readonly IDb ory<MyContext> dbCon
private readonly ICustom
private readonly IMapp
private readonly IL

public CustomerRepository(IDbContextFactory<MyContext> dbContextFactory,
ICustomerHierarchyBuilder customerHierarchyBuillder,
IMapper mapper,
ILog log)

this.dbContext
h1s.mapper = map
this.log = log:

dbContextFactory;

~+

1
2
3

{
}

// repository implementation
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public class CustomerRepository : ICustomerRepository

private readsn
private rea
private reaconly IMapp
private rea

public Customerrepository(IDbContextFactory<MyContext> dbContextFactory,
ICustomerHierarchyBuilder customerHierarchyBuilder,
IMapper mapper,
ILog log)

this.dbContext
h1s.mapper = map
this.log = log:

dbContextFactory;

~+

1
2
3

{
}

// repository implementation
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public class CustomerRepository(IDbContextFactory<MyContext> dbContextFactory,
ICustomerHierarchyBuilder customerHierarchyBuilder,
IMapper mapper,
ILog log) : ICustomerRepository

// repository implementation

21795



public class CustomerRepository(IDbContextFactory<MyContext> dbContextFactory,
ICustomerHierarchyBuilder customerHierarchyBuilder,
IMapper mapper,

ILog log) : ICustomerRepository

public CustomerRepository(IDbContextFactory<MyContext> dbContextFactory,
ICustomerHierarchyBuilder customerHierarchyBuilder,

:TM&BP%P per)
: this(dgzgntextFactory, customerHierarchyBuilder, mapper,

LogManager.GetLogger<CustomerRepository>())
{1}

public async CustomerInfo GetCustomer(Guid 1id)

{

using var dbContext (= dbContextFactory.freate();
var customer = await“dh rers.FindAsync(id);

retuqﬁiﬁgggg}:ﬁép<customerlnfo>(customer)
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public class CustomerRepository(IDbContextFactory<MyContext> dbContextFactory,
ICustomerHierarchyBuillder customerHierarchyBuilder,
IMapper mapper,

ILog log) : ICustomerRepository

public CustomerRepository(IDbContextFactory<MyContext> dbContextFactory,
ICustomerHierarchyBuillder customerHierarchyBuilder,

nger)
: this(dbContextFactory, customerHierarchyBuilder, mapper,

LogManager.GetLogger<CustomerRepository>())
{1}

public async CustomerInfo GetCustomer(Guid id)

{

var customer = await-dhContext.Customers.FindAsyn

retunﬁiﬁgggg;z@§p<customerlnfo>(customer);




public class Person

{
public string FirstName { get; init; }
public string? MiddleName { get; init; }
public string LastName { get; init; }

}

var person = new Person();
var name = person.FirstName;

Console.WriteLine(name.Length);
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public class Person

{
public string FirstName { get; init; }
public string? MiddleName { get; init; }
public string LastName { get; init; }

}

var person = new Person();
var name = person.FirstName;

Console.WriteLine(name.Length); // NullReferenceException
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public class Person

{
public string FirstName { get; }

public string MiddleName { get; }
public string LastName { get; }

public Person(string firstName, string lastName, string? middleName = null)

{

FirstName = firstName;
LastName = lastName;
MiddleName = middleName ?7? string.Empty;

var person = new Person();
var name = person.FirstName;

Console.WriteLine(name.Length);
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public class Person

{
public string FirstName { get; }

1 public string MiddleName { get; }
public string LastName { get; }

Zpublic Person(string firstName, string lastName, string? middleName = null)

3

{

FirstName = firstName;
LastName = lastName;
MiddleName = middleName ?? string.Empty;

}

var person = new Person();
var name = person.FirstName;

Console.WriteLine(name.Length);
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public class Person
{

public string FirstName { get; }
1 public string MiddleName { get; }

public string LastName { get; }

public Person(string firstName, string lastName, string? middleName = null)

{

FirstName = firstName;
LastName = lastName;
MiddleName = middleName ?? string.Empty;

public class Student : Person

{
Ipublic Guid Externalld { get; }

public Student(Guid externalld, string firstName, string lastName, string? middleName = null)
: base(firstName, lastName, middleName)S

{

ExternalId = externalld;
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public class Person

{
Ipublic string FirstName { get; }

2

public string MiddleName { get; }
public string LastName { get; }

public Pe
{

Name, string lastName, string? middleName = null)

FirstName
LastName
Middle ?? string.Empty;

public class Student : Person

ternalld, string firstName, string lastName, string? middleName = null)

e, lastName, middleName)S

externalld;
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public class Person

{
public(?gaaE;§§>string FirstName { get; init; }
public string? MiddleName { get; init; }
public(?gaag;§§>string LastName { get; init; }
}
public class Student : Person
{
public(EEEEEEEE)Guid Externalld { get; }
}

// OwnbKa KOMMUMALUUM — He BcCe ob6A3aTe/ibHble MOMA WHULMUAMU3UPOBAHDI
var pl = new Person { FirstName = "lBaH" };
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public class Person

{
public(igaai;gg>string FirstName { get; init; }
public string? MiddleName { get; init; }
public(?gaag;§§>string LastName { get; init; }
}

public class Student : Person

{
public<§E661;§§>Guid Externalld { get; }

// OwnbKa KOMMUMALUUM — He BcCe ob6A3aTe/ibHble MOMA WHULMUAMU3UPOBAHDI
var pl = new Person { FirstName = "lBaH" };
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// BapuaHT 1

readonly long maxBytesToDelete =
(stream.LimitBytes - stream.MaxBytes) / 10;
maxBytesToDelete = 0;
// OwnbkKa: HEBO3MOXHO YCTAHOBUTb 3HAYEeHUE ONA JIOKANIbHOMW
// NepeMeHHOW TOJSIbKO AJiI1 YTeHUa nocne obbsABNEeHUss NepeMeHHOoW

// BapuaHT 2

val maxBytesToDelete
(stream.LimitBytes - stream.MaxBytes) / 10;

maxBytesToDelete = 0;

// Ownbka: HEeBO3MOXHO YCTAHOBWUTb 3HA4yeHUe ONa JIOKASIbHOW

// NepeMeHHOW TONIbKO A1 YTEeHUa nocne obbsABNEHUS NepeMeHHOW
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// BapuaHT 1

|

readonly )long maxBytesToDelete =
(stream.LimitBytes - stream.MaxBytes) / 10;
maxBytesToDelete = 0;
// OwnbkKa: HEBO3MOXHO YCTAHOBUTb 3HAYEeHUE ONA JIOKANIbHOMW
// NepeMeHHOW TOJSIbKO AJiI1 YTeHUa nocne obbsABNEeHUss NepeMeHHOoW

// BapuaHT 2

. val maxBytesToDelete

(stream.LimitBytes - stream.MaxBytes) / 10;
maxBytesToDelete = 0;
// Ownbka: HEeBO3MOXHO YCTAHOBWUTb 3HA4yeHUe ONa JIOKASIbHOW
// NepeMeHHOW TONIbKO A1 YTEeHUa nocne obbsABNEHUS NepeMeHHOW
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// BapuaHT 1

(Eg;agﬁii)long maxBytesToDelete =

(stream.LimitBytes - stream.MaxBytes) / 10;
maxBytesToDelete = 0;
// OwnbkKa: HEeBO3MOXHO YCTAHOBUTb 3HAa4YeHWe AN NOKaNbHOW
// NepeMeHHOW TONbKO ANA 4YTeHus nocne obbABMEHUA MEPEMEHHOMU

// BapuaHTt 2

 val maxBytesToDelete

(stream.LimitBytes - stream.MaxBytes) / 10;
maxBytesToDelete = 0;
// OwnbkKa: HEeBO3MOXHO YCTAHOBUTb 3HAYeHWe AN NOKaNbHOW
// NepeMeHHOW TONMbKO ANA 4YTeHUus nocne obbABMEHUA NMEPEMEHHOMW
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// BapuaHT 1

readonly )long maxBytesToDelete =
(stream.LimitBytes - stream.MaxBytes) / 10;
maxBytesToDelete = 0;
// OwnbkKa: HEBO3MOXHO YCTAHOBUTb 3HAYEeHUE ONA JIOKANIbHOMW
// NepeMeHHOW TOJSIbKO AJiI1 YTeHUa nocne obbsABNEeHUss NepeMeHHOoW

|

// BapuaHT 2

 val maxBytesToDelete

(stream.LimitBytes - stream.MaxBytes) / 10;
maxBytesToDelete = 0;
// Ownbka: HEeBO3MOXHO YCTAHOBWUTb 3HA4yeHUe ONa JIOKASIbHOW
// NepeMeHHOW TONIbKO A1 YTEeHUa nocne obbsABNEHUS NepeMeHHOW

var x0 = 14;

ref readonly int y = ref x0; // ref readonly wnmu readonly int? 35 / 95



public class ValidationAttribute : Attribute —

{
public IValidator ValidatorInstance { get; }
public ValidationAttribute(Type validatorType)
= ValidatorInstance = (IValidator) Activator.CreateInstance(validatorType);
}
public class Model
{
[Validation(typeof(Agevalidator))]
public int Age { get; set; }
}
public interface IValidator
{
bool IsValid(object value);
}

36 /95



public class ValidationAttribut
where TValidator : IValidato

{
public Tvalidator ValidatorInstance { get; }

public ValidationAttribute() = ValidatorInstance

public class Model

{
[ValidationéAgeValidator%]
public int A -—set; }

}
public interface IValidator<T>
{
bool Isvalid(T value);
}

o<TValidator, TValue>):

new TValidator();

37795



public class ValidationAttribut
where TValidator : IValidato

{
public Tvalidator ValidatorInstance { get; }

public ValidationAttribute() = ValidatorInstance

public class Model

{
[val idation]
;set; }

public 1nt Age oE

}
public interface IValidator<T>
{
bool Isvalid(T value);
}

o<TValidator, TValue>):

new TValidator();
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public class ValidationAttribut
where TValidator : IValidato

{
public Tvalidator ValidatorInstance { get; }

public ValidationAttribute() = ValidatorInstance

public class Model

{
[val idation]
Age {get; set; }

public int

public interface IValidator<T>

{
bool IsvValid(T value);

o<TValidator, TValue>):

new TValidator();
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public class ValidationAttribut
where TValidator : IValidato

{
public Tvalidator ValidatorInstance { get; }

public ValidationAttribute() = ValidatorInstance

public class Model

{
[val idation]
;set; }

public 1nt Age oE

public interface IValidator<T>

{
bool IsvValid(T value);

o<TValidator, TValue>):

new TValidator();
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[MyAttribute("parameter")] void M(int parameter) { }
[MyAttribute("TParameter")] void M<TParameter>() { }

void M(string parameter, [NotNullIfNotNull("parametr")] string other) { }
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[MyAttribute(nameof(parameter)] void M(int parameter) { }
[MyAttribute(nameof(TParameter)] void M<TParameter>() { }

void M(string parameter, [NotNullIfNotNull(nameof(parameter))] string other) { }
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[MyAttribute(nameof(parameter)} void M(int parameter) { }
[MyAttribute(nameof(TParameter)] void M<TParameter>() { }

void M(string parameter, [NotNullIfNotNull(nameof(parameter))] string other) { }
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public class OrderInfo

{
public CustomerInfo Customer { get; set; }
public string GetCustomerIdFieldName()
= nameof(CustomerInfo.Id);
}
public class CustomerInfo
{
public Guid Id { get; set; }
public string Name { get; set; }
}
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public class OrderInfo

{

public NewCustomerInfo Customer { get; set; }

public string stome 1eldName()
= nameof/(CustomerInfo.Id);
}

public class NewCustomerInfo

{

public Guid CustomerId { get; set; }
public string CustomerName { get; set; }
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public class OrderInfo

{
public NewCustomerInfo Customer { get; set; }
// OwnbKa KOMMUMALNU
public string GetCustomerIdFieldName()
= nameof(Customer.Id);
}
public class NewCustomerInfo
{
public Guid CustomerId { get; set; }
public string CustomerName { get; set; }
}
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public class OrderInfo

{
public NewCustomerInfo Customer { get; set; }
// OwnbKa KOMMUMALNU
public string GetCustomerIdFieldName()
= nameof(Customer.Id);
}
public class NewCustomerInfo
{
public Guid CustomerId { get; set; }
public string CustomerName { get; set; }
}
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public readonly ref struct Span<T> -

{

internal readonly ByReference<T> _reference;
private readonly int _length;

public Span(T[]? array)
{

_reference = new ByReference<T>(
ref MemoryMarshal.GetArrayDataReference(array));
_length = array.Length;

// Opyrue meTtoabl
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internal readonly ref struct ByReference<T>

{
ftpragma warning disable CA1823, 169 // private field '{blah}' is never used

private readonly IntPtr _value;
#ipragma warning restore CA1823, 169

#ipragma warning disable IDE00G60
[Intrinsic]
public ByReference(ref T value)

{

// Peann3oBaHO KaK BCTpoeHHaa ¢yHkuma JIT. 3Ta peanusauua no ymonyaHuw npeaHasHayeHa
// ONA MONHOTbH MU MPeaoCTaBMEeHUA KOHKPETHOW owubkyu npu Bbi3OBe uepe3 pehnexkcuw.

throw new PlatformNotSupportedException();
}

#ipragma warning restore IDEQQ60

#ipragma warning disable CA1822 // Mark members as static
public ref T Value

{
// Peanu3oBaHO KakK BCTpoeHHasa GyHKuumsa JIT. 3Ta peanmM3auua Mo yMo/yYaHUKW npeJHa3HayeHa
// 0N MOMHOTbl U MpeAoCTaB/ieHUA KOHKPETHOW OWW6KW MpU Bbi3oBe yepe3 pedieKkcuwo.
[Intrinsic]
get = throw new PlatformNotSupportedException();
}
fipragma warning restore CA1822
51795

}



internal readonly ref struct ByReference<T>

{
ftpragma warning disable CA1823, 169 // private field '{blah}' is never used

private readonly IntPtr _value;
#ipragma warning restore CA1823, 169

#ipragma warning disable IDE00G60
[Intrinsic]
public ByReference(ref T value)

/ Peann3oBaHO Kak BCTPOEHHAA [b‘y’HI-(LI,VIFI JI JTa peannsauua no ymMon4yaHuUKw npegHa3HayeHa

// 0N MOMHOTbl U NpeAoCTaB/eHUA KOHKPEeTHOW\oWnH6KN Mpu Bbi3OBe yepe3 pednexkcuio.
throw new PlatformNotSupportedException();

#ipragma ing restore IDE0QQ060

#ipragma warning disable CA1822 // Mark members as static
public ref T Value

{
// Peanun3oBa CTpoeHHaa (yHKLOWA
// OnA PONHOTb N NMpeaoCTaBfeHUA KOHKPEeTHON owunb
[Intr
get throw new PlatformNotSupportedException();
}

store CA1822

#ipragma warning
} 52 /95




readonly ref struct Span<T>

{

readonly ref T _field;
readonly int _length;

// ITOT KOHCTPYKTOpP He CyuwecTByeT ceuvyac,
// HO bypneT pobaBneH Kak 4acTb W3MEHEHWUM
// B Span<T> B paMkKax 3apgayu noasneHua ref fields.
// 2T0 npocTton U 6e3onacHblM crnocob co3paTthb
// obnactb OonuHbl 1 gna 3Ha4dyeHua B CTeke,
// 4TO paHble TpeboBano uMcnonb3oBaHua Hebe3onacHoro kKopa
public Span(ref T value)
{
_field = ref value;
_length = 1;
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readonly ref struct Span<T>

{

readonlxifé¥‘?:;field;
readonly int _length;

// ITOT KOHCTPYKTOpP He CyuwecTByeT ceuvyac,

// HO bypneT pobaBneH Kak 4acTb W3MEHEHWUM

// B Span<T> B paMkKax 3apgayu noasneHua ref fields.

// 2T0 npocTton U 6e3onacHblM crnocob co3paTthb

// obnactb OonuHbl 1 gna 3Ha4dyeHua B CTeke,

// 4TO paH;%g/lpgﬁoﬂano MCnonb3oBaHUa Hebe3onacHoro kKopa

public Span(ref Tiihlue)
{

_field = ref value;
_length = 1;
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readonly ref struct Span<T>

{

readonlxifé¥‘fi;field;
readonly int _length;

// ITOT KOHCTPYKTOpP He CyuwecTByeT ceuvac,

// HO bypneT pobaBneH Kak 4acTb W3MEHEHWUM

// B Span<T> B paMkKax 3apgayu noasneHua ref fields.
// 2T0 npocTton U 6e3onacHblM crnocob co3paTthb

// obnactb OonuHbl 1 gna 3Ha4dyeHua B CTeke,

// 4TO paHblle TpeboBano Mcnonb3oBaHUs Hebe3onacHoro kopa
public Span(ref T value)

{

_field = ref value;
_length = 1;
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// TaK K3WupyeTcCH
Action writeLine = () => Console.WriteLine();

// W TakK Tenepb KawWupyetcH
Action writeLineNew = Console.WritelLine;
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pction writeLine  MponssopnTensioct
Action writelLine = () => Console.WriteLine();
// W TakK Tenepb KawWupyetcH _

Action writeLineNew = Console.WritelLine;
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void WriteLine(string format, (params object?[]1? Jarg) { ... }

WriteLine(fmt, x, y, z); // objectl ] B kyue
WriteLine(fmt, new[] { x, v, z }); // objectl] & wryue
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public void WriteLine(string format, params ReadOnlySpan<object?> arg) { ... }

WriteLine(fmt, x, y, z); // object[] Ha cTeke
WriteLine(fmt, new[] { x, v, z }); // object|] na creke
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var X = new List<int>() { 1, 2, 3 };
Foo(x.ToArray());

void Foo(params int[] args) { ... }
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var X = new List<int>() { 1, 2, 3 };
Foo(x); // HeT KOMWPOBAHWA KONMEeKLuNK

~

void Foo<T>(params IEnumerable<T> args) { ... }

01 /95



public void WriteLine(string format, params ReadOnlySpan<object?> arg) { ... }

~

WriteLine(fmt, x, y, z); // object[] Ha cTeke
WriteLine(fmt, new[] { x, v, z }); // object|] na creke

Foo(x); // HeT [OONONMHUTENbHbIX anioKaluuni

d

var x = new List<int>() { 1, 2, 3 }; _

void Foo(params IEnumerable[] args) { ... }
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byte[] array = System.Text.Encoding.UTF8.GetBytes("hello");
// = new byte[] { 0x68, 0x65, 0x6Cc, 0x6C, 0x6f }

ReadOnlySpan<byte> span = System.Text.Encoding.UTF8.GetBytes("cat");
// = new byte[] { 0x63, 0x61, 0x74 }

var s2 = System.Text.Encoding.UTF8.GetBytes("“hello");
// = new byte[] { 0x68, 0x65, 0x6Cc, 0x6C, 0x6f }

063 /95



byte[] array = System.Text.Encodin

// = new byte[] { 0x68, 0x65, c,

ReadOnlySpan<byte> span = System.Text.

// = new byte[] { 0x63, 0x61, 0x74

var s2 = System.Text.Encod

// = new byte[] { 0x68, %65, WbC,

TF8.GetBytes("hello");
0ML, 0x6f }

oding.UTF8.GetBytes("cat");

UTF8.GetBytes("hello");

0x6Cc, 0x6f }
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byte[] array = "hello";

// = new byte[] { 0x68, 0x65, 0x6c, 0x6Cc, Ox6f }

ReadOnlySpan<byte> span = "cat";

// = new bytel[] { 0x63, 0x61, 0x74 }

var s2 "hello"u8;
// = new byte 0x68, 0x65, Ox6C, Ox6C, Ox6T }

Span<byte> span = "dog";

// = new byte[] { 0x64, 0x6f, 0x67 }

string s1 = "hello"u8;
// OwmbkKa KoMMUNAauunum
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byte[] array = "hello";
// = new byte[] { 0x68, 0x65, 0x6c, 0x6Cc, Ox6f }

ReadOnlySpan<byte> span = "cat”;
// = new bytel[] { 0x63, 0x61, 0x74 }

var s2 "hello"u8;
// = new byte 0x68, 0x65, Ox6C, Ox6C, Ox6T }

Span<byte> span = "dog";
// = new bytel[] { 0x64, 0x6f, 0x67 }

string s1 = "hello"u8;
// OwmbkKa KoMNunauunum
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static bool Isl dOnlySpan<char> s)
=} 5 ."LS II123II
static bool Is <char> s)
=>(s switch {)"ABC" => true, _ => false };
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static bool Isl OnlySpan<char> s)
=} 5 .'LS II123II
static bool Is <char> s)
=>( s switch {)"ABC" => true, _ => false };
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CKopocCTh

Ybpanun nuwHmne annokaumm
[o6aBnan KaLWMpoOBaHNA
Pacwimnpumnm ncnonb3oBaHne Span<char>

A eLlgé cTano yaobHee...



O6bobLLEeHHas
MaTeMATUKA



public
public
public
public
public
public
public
public
public
public

static
static
static
static
static
static
static
static
static
static

3a4yeM d3TO Bce

long? Sum(this IEnumerable<long?> source);
float? Sum(this IEnumerable<float?> source);
int? Sum(this IEnumerable<int?> source);
double? Sum(this IEnumerable<double?> source);

decimal? Sum(this IEnumerable<decimal?> source);
long Sum(this IEnumerable<long> source);

int Sum(this IEnumerable<int> source);

double Sum(this IEnumerable<double> source);

decimal Sum(this IEnumerable<decimal> source);
float Sum(this IEnumerable<float> source);
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public
public
public
public
public
public
public
public
public
public

static
static
static
static
static
static
static
static
static
static

3a4yeM O3TO Bce

2g? Sum(this IEnumerables” 1g?> source);
fl. 2 Sum(this IEnumera’ _<float?> source);
int? . ‘this IEnumex _e<int?> source);
double? . ‘this @ _.nerable<double?> source);
decimal? Suw LEnumerable<decimal?> source);
Llong Sum(ths® = wmerable<long> source);
int Sum(s* . IEnum< »le<int> source);
doubls .n(this IEnume. Te<double> source);

dest .l Sum(this IEnumerav ‘acimal> source);
vat Sum(this IEnumerable<flou. source);
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3a4yeM O3TO Bce

public static T 1t Sum<T, TResult>(IEnumerable<T> values)

where T (ifﬁiisap;f%i"
where TResult :Ki‘umber<TResEEEE>

{ -
TResult result =(f§ggalt.ZE£E§
foreach (var value in values)
{
result += TResult.Create(value);
}
return result;
}
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UTo nobaBmnocb B.NET

*

e
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YT1o pobaBmnocb B.NET

Interface Name Summary

Exposes exponential functions supporting e*x, e*x - 1,

System.Numerics.|[ExponentialFunctions
25%. 2% « 1.10%%, and 18*x = 1

Exposes hyperbolic functions supporting acosh(x),

System.Numerics.IHyperbolicFunctions _ ,
asinh(x), atanh(x), cosh(x), sinh(x), and tanh(x)

Exposes logarithmic functions supporting 1n(x), In(x +
System.Numerics.ILogarithmicFunctions 1), log2(x), log2(x + 1), logle(x), and logle(x +
1)

System.Numerics.IPowerFunctions Exposes power functions supporting x"y

: : Exposes root functions supporting cbrt(x) and
System.Numerics.IRootFunctions £(x)
sgrt(x

: : : : Exposes trigonometric functions supporting acos (x),
System.Numerics.ITrigonometricFunctions

asin(x), atan(x), cos(x), sin(x), and tan(x)
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YT1o pobaBmnocb B.NET

Interface Name

System.Numerics.|[ExponentialFunctions

System.Numerics.IHyperbolicFunctions

System.Numerics.ILogarithmicFunctions

System.Numerics.IPowerFunctions

System.Numerics.IRootFunctions

System.Numerics.ITrigonometricFunctions

Summary

Exposes exponential functions interface Name
27x, 2Ax - 1, 18~x, and 10~x System.Numerics.IAdditionOperators

EEPDSES hyperbﬂlic functions « System.Numerics.|BitwiseOperators

asinh(x), atanh(x), cosh(x System.Numerics.ComparisonOperators

EKPDSES Iﬂgarithmic functions System.Numerics.|DecrementOperators
1), log2(x), log2(x + 1), 1«

) System.Numerics.IDivisionOperators
1

System.Numerics.|EqualityOperators

Exposes power functions supp .
System.Numerics.lIncrementOperators

EXPDSES root functions SUPPDF System.Numerics.IModulusOperators

sgrt ( 7"':) System.Numerics.IMultiplyOperators

asin ( ;{) atan ( }{) cos (}{ ) S System.Numerics.ISubtractionOperators
r i ' 5

System.Numerics.lUnaryNegationOperators

System.Numerics.lUnaryPlusOperators

Summary
Exposes the x + y and checked(x + y) operators
Exposesthe x & y,x | y, x ~ y, and ~x operators

Exposesthex < y, X > y,x <= y,and x >= y
operators

Exposes the --x, checked(--x), x--, and checked(x-
- ) operators

Exposes the x / y and checked(x / y) operators
Exposes the x == y and x != y operators

Exposes the ++x, checked (++x), x++, and
checked(x++) operators

Exposes the x % y operator

Exposes the x * y and checked(x * y) operators
Exposes the x << y,x >> y,and x >>> y operators
Exposes the x - y and checked(x - y) operators
Exposes the -x and checked(-x) operators

Exposes the +x operator
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YT1o pobaBmnocb B.NET

Interface Name

System.Numerics.|[ExponentialFunctions

System.Numerics.IHyperbolicFunctions

System.Numerics.ILogarithmicFunctions

System.Numerics.IPowerFunctions

System.Numerics.IRootFunctions

System.Numerics.ITrigonometricFunctions

Summary

Exposes exponential functions interface Name

Fhywy Dhy -
Interface Name

System.Numerics.|Additiveldentity

System.Numerics.IMinMaxValue

System.Numerics.IMultiplicativeldentity

System.Numerics.IBinaryFloatingPointleee754

System.Numerics.IBinarylnteger
System.Numerics.IBinaryNumber

System.Numerics.IFloatingPoint

System.Numerics.IFloatingPointleee754

System.Numerics.INumber

System.Numerics.INumberBase

System.Numerics.ISignedNumber

System.Numerics.lUnsignedNumber

‘l ‘]: an Flnd 1 H"'-""R' Circtarm Mitmarire lAAAIfIARMIRaratare

Summary

Exposes the concept of (x +
T.AdditiveIdentity) == x

Exposes the concept of T.Minvalue and
T.MaxValue (types like Biginteger have no
Min/MaxValue)

Exposes the concept of (x *
T.MultiplicativeIdentity) ==

Exposes APls common to binary floating-point types
that implement the |EEE 754 standard

Exposes APls common to binary integers

Exposes APls common to binary numbers

Exposes APls common to floating-point types

Exposes APls common to floating-point types that
implement the IEEE 754 standard

Exposes APls common to comparable number types
(effectively the “Real” number domain)

Exposes APIs common to all number types
(effectively the "Complex” number domain)

Exposes APls common to all signed number types
(such as the concept of NegativeOne)

Exposes APls common to all unsigned number types

Summary
Exposes the x + y and checked(x + y) operators
Exposesthe x & y,x | y, x ~ y, and ~x operators

Exposesthex < y, X > y,x <= y,and x >= y
operators

Exposes the --x, checked(--x), x--, and checked(x-
- ) operators

Exposes the x / y and checked(x / y) operators
Exposes the x == y and x != y operators

Exposes the ++x, checked (++x), x++, and
checked(x++) operators

Exposes the x % y operator

Exposes the x * y and checked(x * y) operators
Exposes the x << y,x >> y,and x >>> y operators
Exposes the x - y and checked(x - y) operators
Exposes the -x and checked(-x) operators

Exposes the +x operator
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static int IAdditionOperators<int, int, int>.operator +(int left, int right)
=> left + right;

static int IAdditionOperators<int, int, int}.operatomigﬂggﬁed (int left, int right)
=> checked(left + right);
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int x = -14;
Console.WriteLine(x >> 1); // - 7

Console.WriteLine((uint) x >> 1); // 2147483641
Console.WriteLine(x >>> 1)y // 2147483641
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interface IAddable<T> where T : IAddable<T>

{
stat'u:T Zero { get; }
static( abstract )T operator +(T tl, T t2);




UTO eLle
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const 1nt comfortable = 20;

const int veryCold = -30;
string jsonString =

$a"
{1
""TemperatureRanges"": {{
""Cold"": {{
""High"": {comfortable},
""Low"": {veryCold}
3
3
FEYS
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const 1nt comfortable = 20;

const int veryCold = -30;
string jsonString =

$)"
p S|
*"TemperatureRanges™" : >{
2rcold®" : Y
H"High*": {comfortable},
X' LowX": {veryCold}
¥}
¥}
P -
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const 1nt comfortable = 20;
const int veryCold = -30;
string jsonString =

{
"TemperatureRanges": {
"Cold": {
"High": {{comfortable}},
"Low": {{veryCold}}
}
}
}

mwn
)
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var validString = $$$$$$$$$3$$$$$$$$$$$$$5$$$$$$$8$" """ " "hello" """ ";
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public static int CheckSwitch(int[] values)
=> values switch

{
[1, 2, .., 10] => 1,
// values.Length >= 4 && values[0] == 1
// && values|[l] == 2 && values|[”1l] == 10
[1: 2] => 2,
// values.Length == 2 && values|[0] == 1 && values[l] ==
[1: _] == 3:
// values.Length == 2 && values|[0] == 1
[1, ..] => 4,
// values.Length >= 2 && values[0] == 1
[..] => 50
// values.Length >= 0

};
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public static string CaptureSlice(int[] values)
= values switch

{
[1, .. (var middle), ] = $"Middle {String.Join(", ", middle)}",
[ ..[ var al}!;fé $"A11 {String.Join(", ", all)}"

b
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internal partial class UserType

{
internal partial void SomePartialMethod( )
{
My.Own.Stuff.Zoo.Blah(); // OK
}
}

(i%FEv;EE:ﬁlass 700

public static void Blah() { }

}
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[main: STAThread]
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// Anwuacbl TUNOB ceun4vac:
using MyAlias = System.Collections.Generic.List<System.Tuple<int, string, int>>;

using UniquelIdentifier = System.Guid;
using PhoneNumber = System.String;
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// Anuacel TUNOB cenyac:

using MyAlias = System.Collections.Generic.List<System.Tuple<int, string, int>>;
using UniqueIdentifier = System.Guid;
using PhoneNumber = System.String;

// Anvacel TunosB B bynywem:

using PhoneNumber = [Required, PhoneNumber(CountryCodes.Russia)] System.String;
public User FindUserByPhone(PhoneNumber phone) { ... }

[Required, PhoneNumber]
type PhoneNumber = string;

[Required, PhoneNumber(CountryCodes.Russia)]
type RusstianPhoneNumber = PhoneNumber;
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CMWAKEP HA KOHPEFPEHLWW

MOMEMY 3TU ®UYN BAXHBI LN 10 YTFOUTHT CHHTAKCHC

W YMEHBLWWT YUCNO OWWEOK.
ASLIKA, IIATROPMbL NE T CHASUT NOTPEBNEHME NMAMATH,

A PASPABOTHUKOB? |  nosbicuT EbICTPONERCTBME.
93bIK CTAHET BOJIEE
MPUBNEKATENbHBIM AN
OBUYKOB W TMEKUM 0N
OMbITHBIX




CMWKEP HA APTEPNATH

MOYEMY 3TU PUYN BAXHH ANG NOTOMYHYTO
93bIKA, MNAT®OPMb NET 3TO MPOCTO

h FAEFAEDT‘-IHHIDH'? _ $55857US




var endText = $$$$$$$$$$$$$$$$5$$$$$$$$$" " "Konen™"";

‘Y hd VA
e
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var endText = $$$$$$$$$$$$$$$$5$$$$$$$$$" " "Konen™"";

‘Y hd VA
e

g @

A https://t.me/rnddotnetnews k

unchecked(96 / 95)




