LinksPlatform’s Platform.Numbers Class Library
1.1 ./csharp/Platform.Numbers/Arithmetic.cs

1 using System.Runtime.CompilerServices;
2
3 namespace Platform.Numbers
4
{
5 /// <summary>
6 /// <para>Represents a set of arithmetic methods.</para>
7 /// <para>llpefcTaBigeT Habop apudMeTHIECKUX METOZOB.</para>
8 /// </summary>
9 public static class Arithmetic
10 {
11 /// <summary>
12 /// <para>Performing adding the x and y arguments.</para>
13 /// <para>BHIONHAET CJIOXEHME apTyMeHTOB X u y.</para>
14 /// </summary>
15 /// <typeparam name="T">
16 /// <para>The numbers' type.</para>
17 /// <para>Tun uucemn.</para>
18 /// </typeparam>
19 /// <param name="x">
20 /// <para>The first term.</para>
21 /// <para>llepsoe ciaraemoe.</para>
22 /// </param>
23 /// <param name="y">
24 /// <para>The second term.</para>
25 /// <para>Bropoe cmaraemoe.</para>
26 /// </param>
27 /// <returns>
28 /// <para>Sum of x and y.</para>
29 /// <para>CymMa x u y.</para>
30 /// </returns>
31 [MethodImpl (MethodImplOptions.AggressiveInlining)]
32 public static T Add<T>(T x, T y) => Arithmetic<T>.Add(x, y);
33
34 /// <summary>
35 /// <para>Performs subtracting y from x.</para>
36 /// <para>BumonHseT BHYWTaHue y u3 X.</para>
37 /// </summary>
38 /// <typeparam name="T">
39 /// <para>The numbers' type.</para>
10 /// <para>Tun uucemn.</para>
a1 /// </typeparam>
42 /// <param name="x">
43 /// <para>Minuend.</para>
44 /// <para>Yvempmaewmoe.</para>
45 /// </param>
46 /// <param name="y">
a7 /// <para>Subtrahend.</para>
48 /// <para>BruuTaemoe.</para>
49 /// </param>
50 /// <returns>
51 /// <para>Difference between x and y.</para>
52 /// <para>Pa3HOCTb MexIy X u y.</para>
53 /// </returns>
54 [MethodImpl (MethodImplOptions.AggressiveInlining)]
55 public static T Subtract<T>(T x, T y) => Arithmetic<T>.Subtract(x, y);
56
57 /// <summary>
58 /// <para>Performs multiplication x by y.</para>
59 /// <para>BHIOJHAET yMHOXEHHE X Ha y.</para>
60 /// </summary>
61 /// <typeparam name="T">
62 /// <para>The numbers' type.</para>
63 /// <para>Tun uucesn.</para>
64 /// </typeparam>
65 /// <param name="x">
66 /// <para>First multiplier.</para>
67 /// <para>llepBrii MHOXUTeIL.</para>
68 /// </param>
69 /// <param name="y">
70 /// <para>Second multiplier.</para>
el /// <para>BTopo# MHOXHTENL.</para>
72 /// </param>
73 /// <returns>
74 /// <para>Product of x and y.</para>
75 /// <para>llpomsBegmenme x u y.</para>

76 /// </returns>
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[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static T Multiply<T>(T x, T y) => Arithmetic<T>.Multiply(x, y);

/// <summary>

/// <para>Performs dividing x by y.</para>
/// <para>BumonHseT meneHue x Ha y.</para>
/// </summary>

/// <typeparam name="T">

/// <para>The numbers' type.</para>

/// <para>Tun uucemn.</para>

/// </typeparam>

/// <param name="x">

/// <para>Dividend.</para>

/// <para>Jemmmoe.</para>

/// </param>

/// <param name="y">

/// <para>Divider.</para>

/// <para>[lenurens.</para>

/// </param>

/// <returns>

/// <para>Quoitent of x and y.</para>

/// <para>YactHOoe x u y.</para>

/// </returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static T Divide<T>(T x, T y) => Arithmetic<T>.Divide(x, y);

/// <summary>

/// <para>Increasing the number by one.</para>
/// <para>YBenuwduuBaeT UWCIO Ha eNUHHUILY.</para>
/// </summary>

/// <typeparam name="T">

/// <para>The number's type.</para>

/// <para>Tun umcna.</para>

/// </typeparam>

/// <param name="x">

/// <para>The number to increase.</para>

/// <para>Yucno mns yBemnumdenus.</para>

/// </param>

/// <returns>

/// <para>Increase by one number.</para>

/// <para>YBenuwdeHHOe Ha ENUHUIY UUCIO.</para>
/// </returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static T Increment<T>(T x) => Arithmetic<T>.Increment(x);

/// <summary>

/// <para>Increases the value of argument by one.</para>
/// <para>YBenwduuBaeT 3HaUeHWe aprLyMeHTa Ha enxuuwIy.</para>
/// </summary>

/// <typeparam name="T">

/// <para>The number's type.</para>

/// <para>Tun umcina.</para>

/// </typeparam>

/// <param name="x">

/// <para>The argument to increase.</para>

/// <para>ApryMeHT Ins yBenudeHus.</para>

/// </param>

/// <returns>

/// <para>Increased argument value.</para>

/// <para>YBenuwdueHHOe 3HauYeHWe apryMeHTta.</para>

/// </returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]

public static T Increment<T>(ref T x) => x = Arithmetic<T>.Increment(x);

/// <summary>

/// <para>Decreases number by one.</para>
/// <para>YMeHblleHVWe dYuCIa Ha ezuuWIy.</para>
/// </summary>

/// <typeparam name="T">

/// <para>The number's type.</para>

/// <para>Tun umcna.</para>

/// </typeparam>

/// <param name="x">

/// <para>The number to reduce.</para>
/// <para>Yucno mns yMeHbleHws.</para>
/// </param>

/// <returns>

/// <para>Decreased by one number.</para>



155 /// <para>YMeHblIeHHOE Ha EOWHHUIy YHUCIO.</para>

156 /// </returns>

157 [MethodImpl (MethodImplOptions.AggressiveInlining)]

158 public static T Decrement<T>(T x) => Arithmetic<T>.Decrement (x);
159

160 /// <summary>

161 /// <para>Decreases the value of the argument by one.</para>
162 /// <para>YMeHbllaeT 3HaUeHMe apryMeHTa Ha euHuIy.</para>

163 /// </summary>

164 /// <typeparam name="T">

165 /// <para>The number's type.</para>

166 /// <para>Tun umcna.</para>

167 /// </typeparam>

168 /// <param name="x">

169 /// <para>The argument to reduce.</para>

170 /// <para>AprymMeHT mjd yMeHblleHHus.</para>

171 /// </param>

172 /// <returns>

173 /// <para>Decreased argument value.</para>

174 /// <para>YMeHblleHO€ 3HadYeHHe aprymMexTa.</para>

175 /// </returns>

176 [MethodImpl (MethodImplOptions.AggressiveInlining)]

177 public static T Decrement<T>(ref T x) => x = Arithmetic<T>.Decrement (x);
178 T

179}

1.2 ./csharp/Platform.Numbers/ArithmeticExtensions.cs

1 using System.Runtime.CompilerServices;
2
3 namespace Platform.Numbers
4
{
5 /// <summary>
6 /// <para>Represents a set of extension methods that perform arithmetic operations on
< arbitrary object types.</para>
7 /// <para>llpencrasiusgeTr Habop METOLOB PACUUPEHWs BHIIOJHAOMUX aprudMeTHIeCKHe ONepPalyu I
< 0b6bEeKTOB IPOU3BONBHOTO THIA.</para>
8 /// </summary>
9 public static class ArithmeticExtensions
10 {
1 /// <summary>
12 /// <para>Increments the variable passed as an argument by one.</para>
13 /// <para>YBenwduumBaeT IEepeIaHHyD B KadeCTBEe ApryMeHTA IIEpeMeHHyH Ha eauHuIy.</para>
14 /// </summary>
15 /// <typeparam name="T">
16 /// <para>The number's type.</para>
17 /// <para>Tun umcna.</para>
18 /// </typeparam>
19 /// <param name="x">
20 /// <para>The reference to the incremented variable.</para>
21 /// <para>Cchika Ha yBeIHYMBAEMyl NepeMeHHyb.</para>
22 /// </param>
23 /// <returns>
24 /// <para>The value of the argument incremented by one.</para>
25 /// <para>YBenuueHHOe 3HAUYEHME apryMeHTa Ha euHUIY.</para>
26 /// </returns>
27 [MethodImpl (MethodImplOptions.AggressiveInlining)]
28 public static T Increment<T>(this ref T x) where T : struct => x =
s Arithmetic<T>.Increment(x);
29
30 /// <summary>
31 /// <para>Decrements the variable passed as an argument by one.</para>
32 /// <para>YMeHbllaeT IepelaHHylL B KadeCTBe apryMeHTa IepeMeHHyh Ha eIuHuIy.</para>
33 /// </summary>
34 /// <typeparam name="T">
35 /// <para>The number's type.</para>
36 /// <para>Tun umcna.</para>
37 /// </typeparam>
38 /// <param name="x">
39 /// <para>The reference to the decremented variable.</para>
40 /// <para>Cchika Ha yMeHbIIAEMyl IEepeMeHHyb.</para>
a1 /// </param>
42 /// <returns>
43 /// <para>The value of the argument decremented by one.</para>
44 /// <para>YMeHblleHOe 3HadYeHWEe apryMeHTa Ha enuHuy.</para>
45 /// </returns>
16 [MethodImpl (MethodImplOptions.AggressiveInlining)]
a7 public static T Decrement<T>(this ref T x) where T : struct => x =

< Arithmetic<T>.Decrement(x);



48 }
49 }

1.3 ./csharp/Platform.Numbers/Arithmetic[T].cs
using System;

using System.Reflection.Emit;

using System.Runtime.CompilerServices;
using Platform.Exceptions;

using Platform.Reflection;

// ReSharper disable StaticFieldInGenericType
namespace Platform.Numbers

{
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/// <summary>

/// <para>Represents a set of compiled arithmetic operations delegates.</para>

/// <para>llpefcTaBigeT HabOp CKOMIMIMDPOBAHHHX LEJETAaTOB apuPMETHUECKMUX oIepanui.</para>
/// </summary>

public static class Arithmetic<T>

{
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/// <summary>

/// <para>A read-only field that represents a addition function delegate.</para>
/// <para>lloje TONBKO Ijisi YTEHWs, NpenCTaBisomee mejieraT QyHKIWM CloxeHwus.</para>
/// </summary>

public static readonly Func<T, T, T> Add = CompileAddDelegate();
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/// <summary>

/// <para>A read-only field that represents a subtraction function delegate.</para>
/// <para>llolle TONBKO HONA UTEHWS, NpENCTaBiALNee AeleraT QYHKIWK BHYWTAHUA.</para>
/// </summary>

public static readonly Func<T, T, T> Subtract = CompileSubtractDelegate();
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/// <summary>

/// <para>A read-only field that represents a multiplication function delegate.</para>
/// <para>llome TONBKO IJisi YTEHUWS, NPEACTABISIEe LeyieraT (QyHKIUN YMHOXEHud.</para>

/// </summary>

public static readonly Func<T, T, T> Multiply = CompileMultiplyDelegate();
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/// <summary>

/// <para>A read-only field that represents a division function delegate.</para>
/// <para>Ilole TONBKO [N UTEHWUS, NpeLCTaBiIdlmee AeneraT GOYHKINUU IeleHud.</para>
/// </summary>

public static readonly Func<T, T, T> Divide = CompileDivideDelegate();
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/// <summary>

/// <para>A read-only field that represents a increment function delegate.</para>
/// <para>llolle TONBKO HONA UTEHWS, NPENCTaBIALNEE AeleraT QYHKIUE HHKpeMeHTa.</para>
/// </summary>

public static readonly Func<T, T> Increment = CompileIncrementDelegate();
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/// <summary>

/// <para>A read-only field that represents a decrement function delegate.</para>
/// <para>llome TONBKO Iy YTEHWs, NpeACTaBislmee meimeraT OyHKIWZ mekpeMeHTa.</para>
/// </summary>

public static readonly Func<T, T> Decrement = CompileDecrementDelegate();
[MethodImpl (MethodImplOptions.AggressiveInlining)]

private static Func<T, T, T> CompileAddDelegate()
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53 {

54 return DelegateHelpers.Compile<Func<T, T, T>>(emiter =>
55

56 Ensure.Always.IsNumeric<T>();

57 emiter.LoadArguments(0, 1);

58 emiter.Add();

59 emiter.Return();

60 3

61 by

[MethodImpl (MethodImplOptions.AggressiveInlining)]
private static Func<T, T, T> CompileSubtractDelegate ()

D O
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64 {

65 return DelegateHelpers.Compile<Func<T, T, T>>(emiter =>
66 {

67 Ensure.Always.IsNumeric<T>() ;

68 emiter.LoadArguments(0, 1);

69 emiter.Subtract();

70 emiter.Return();

71 b;

72 )y

I
w

[MethodImpl (MethodImplOptions.AggressiveInlining)]
private static Func<T, T, T> CompileMultiplyDelegate()
{

PN
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return DelegateHelpers.Compile<Func<T, T, T>>(emiter =>
{
Ensure.Always.IsNumeric<T>();
emiter.LoadArguments (0, 1);
emiter.Emit (OpCodes.Mul);
emiter.Return();

3

[MethodImpl (MethodImplOptions.AggressiveInlining)]
private static Func<T, T, T> CompileDivideDelegate()

{

}

return DelegateHelpers.Compile<Func<T, T, T>>(emiter =>
{
Ensure.Always.IsNumeric<T>();
emiter.LoadArguments(0, 1);
if (NumericType<T>.IsSigned)

{
emiter.Emit (OpCodes.Div) ;
}
else
{
emiter.Emit (OpCodes.Div_Un);
}
emiter.Return();

3

[MethodImpl (MethodImplOptions.AggressiveInlining)]
private static Func<T, T> CompileIncrementDelegate()

{

3

return DelegateHelpers.Compile<Func<T, T>>(emiter =>
{
Ensure.Always.IsNumeric<T>();
emiter.LoadArgument (0) ;
emiter.Increment<T>();
emiter.Return();

I3

[MethodImpl (MethodImplOptions.AggressiveInlining)]
private static Func<T, T> CompileDecrementDelegate ()

{

return DelegateHelpers.Compile<Func<T, T>>(emiter =>
{
Ensure.Always. IsNumeric<T>();
emiter.LoadArgument (0) ;
emiter.Decrement<T>() ;
emiter.Return() ;

3

./csharp/Platform.Numbers/Bit.cs
using System.Runtime.CompilerServices;

namespace Platform.Numbers

{

/// <summary>

/// <para>A set of operations on the set bits of a number.</para>
/// <para>Hab6op omepammii Haz yCTAHOBJIEHHHMZ buTaMu uucia.</para>
/// </summary>

public static class Bit

{

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

<summary>

<para>Counts the number of bits set in a number.</para>
<para>llofnCYNTHBAET KONIUIECTBO JCTAHOBIEHHHX OWT B umucie.</para>
</summary>

<param name="x">

<para>Bitwise number.</para>

<para>4ucio B 6UTOBOM IpezCTaBlIeHUM.</para>

</param>

<returns>

<para>Number of bits set in a number.</para>
<para>KonnuecTBO yCTaHOBJIEHHHX 6uT B uucie.</para>
</returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static long Count(long x)
{

long n = 0;
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while (x !'= 0)

{

n++;

X &= x - 1;
}
return n;

}

/// <summary>

/// <para>Searches for the first bit set in a number.</para>
/// <para>lmeT mepBHil yCTAHOBIEHHHH 6uT B uucie.</para>
/// </summary>

/// <param name="value">

/// <para>Bitwise number.</para>

/// <para>4ucno B 6UTOBOM IpezCTaBleHUU.</para>

/// </param>

/// <returns>

/// <para>First bit set.</para>

/// <para>llepBuii ycTaHOBIeHHHH 6uT.</para>

/// </returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static int GetLowestPosition(ulong value)

if (value == 0)
{

}

var position = 0;

while ((value & 1UL) == 0)
{

return -1;

value >>= 1;
++position;

return position;

¥

/// <summary>

/// <para>Performing bitwise inversion of a number.</para>
/// <para>BhIonH#AeT IOGHTOBYL MHBEpCH duciIa.</para>
/// </summary>

/// <typeparam name="T">

/// <para>The number's type.</para>

/// <para>Tun umcna.</para>

/// </typeparam>

/// <param name="x">

/// <para>Number to invert.</para>

/// <para>Uucno nms mHBepcuu.</para>

/// </param>

/// <returns>

/// <para>Inverse value of the number.</para>

/// <para>06paTHoe 3HadeHwe umcia.</para>

/// </returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static T Not<T>(T x) => Bit<T>.Not(x);

/// <summary>

/// <para>Performing bitwise numbers addition.</para>
/// <para>BhIONHAET IOOUTOBOE CIOXEHWe dHuceln.</para>
/// </summary>

/// <typeparam name="T">

/// <para>The numbers' type.</para>

/// <para>Tun umcein.</para>

/// </typeparam>

/// <param name="x">

/// <para>First term.</para>

/// <para>llepBoe cmaraemoe.</para>

/// </param>

/// <param name="y">

/// <para>Second term.</para>

/// <para>Bropoe cmaraewmoe.</para>

/// </param>

/// <returns>

/// <para>The logical sum of numbers</para>

/// <para>Jlorudeckas cymma umcen.</para>

/// </returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static T Or<T>(T x, T y) => Bit<T>.0r(x, y);

/// <summary>
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<para>Performs bitwise numbers multiplication.</para>
<para>BHIIONHAET IIOGUTOBOE YMHOXEHHE dUucel.</para>
<typeparam name="T">

<para>The numbers' type.</para>

<para>Tun uucexn.</para>

</typeparam>

</summary>

<param name="x'">

<para>First multiplier.</para>

<para>IlepBhii MHOXUTEINL.</para>

</param>

<param name="y">

<para>Second multiplier.</para>

<para>BTopoi# MHOXUTENL.</para>

</param>

<returns>

<para>Logical product of numbers.</para>
<para>Jloruieckoe NpOW3BeIEeHHE Uucein.</para>
</returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static T And<T>(T x, T y) => Bit<T>.And(x, y);
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<summary>

<para>Performs a bitwise shift of a number to the left by the specified number of
bits.</para>

<para>BHIIONHAET IOGUTOBHM CBUI YKUCJa BJIEBO Ha yKas3aHHOe KOJNWYECTBO 6uUT.</para>
</summary>

<typeparam name="T">

<para>The number's type.</para>

<para>Tun umcina.</para>

</typeparam>

<param name="x'">

<para>The number on which the left bitwise shift operation will be performed.</para>
<para>Umucno HaJZ, KOTOpPHM 6yZeT IpPOM3BOLWUTLCA Ollepalusd IHOOTOBOTO CMeMeHHS
B1eBO.</para>

</param>

<param name="y">

<para>The number of bits to shift.</para>

<para>KonmuecTBO 6MT Ha KOTOpHE BHIIOJHUTL CMeleHue.</para>

</param>

<returns>

<para>The value with discarded high-order bits that are outside the range of the
number's type and set low-order empty bit positions to zero.</para>
<para>3HadeHHe C OTOPOMEHHHMHN CTapHHMH OHTaMH, KOTOpPHE HAaXOOATCA 3a IpeelaMu
JUala30Ha TUIIa YKUCJa ¥ yCTAHABIWBIIEHHHMU OyCTHMHA OWTOBHMK NO3WUIUAMEA MIQINNAX Pa3pAloB
B Homb.</para>

</returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static T ShiftLeft<T>(T x, int y) => Bit<T>.ShiftLeft(x, y);
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<summary>

<para>Performs a bitwise shift of a number to the right by the specified number of
bits.</para>

<para>BHIIONHAET IOGUTOBHIH CBUI YHWCJIa BIPAaBO Ha YKa3aHHOE KOJIWYECTBO 6uT.</para>
</summary>

<typeparam name="T">

<para>The number's type.</para>

<para>Tun umciua.</para>

</typeparam>

<param name="x">

<para>The number on which the right bitwise shift operation will be performed.</para>
<para>Ymucio HajZ, KOTOpPHM 6yZeT IPOU3BOLUTLCA Ollepalysd IOOMTOBOTO CMeMeHHS
BIpaBo.</para>

</param>

<param name="y'">

<para>The number of bits to shift.</para>

<para>KonmuecTBO 6MT Ha KOTOpHE BHIIOJHUTL CMelmeHue.</para>

</param>

<returns>

<para>The value with discarded low-order bits.</para>

<para>B3HaueHwe C OTOpPOWEHHHMEN MIamuuMu OGuTamu.</para>

</returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static T ShiftRight<T>(T x, int y) => Bit<T>.ShiftRight(x, y);

/17

<summary>
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<para>Performs a partial write of a specified number of bits from source number to
target number.</para>

<para>BhIoiHAEeT YaCTUYHYH 3alUChb OIPENEJIEHHOT'O KOoJM4ecTBa OWT MCXOIHOTO YHCJa B
IleJIeBOe YHUCIOo.</para>

</summary>

<typeparam name="T">

<para>The numbers' type.</para>

<para>Tun uucen.</para>

</typeparam>

<param name="target'">

<para>The value to which the partial write will be performed.</para>
<para>3HaueHHEe B KOTOpoe OyIeT BHIOJIHEHA YacTUYHAsA 3aluch.</para>
</param>

<param name="source">

<para>Data source for recording.</para>

<para>{ICTOYHUK MAaHHHX [OIA 3anucu.</para>

</param>

<param name="shift">

<para>The start position to read from.</para>

<para>CraproBas HO3uLuA YTeHW:.</para>

</param>

<param name="limit">

<para>The number of bits to write from source to target.</para>
<para>KonugecTBO 6UT, KOTOphE HYXHO 3alucaTh U3 source B target.</para>
</param>

<returns>

<para>The target number updated with bits from source number.</para>
<para>lleeBoe UHCIO C OOHOBIEHHHME OWTaMU M3 MCXONHOTO ducia.</para>
</returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static T PartialWrite<T>(T target, T source, int shift, int limit) =>

—

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

Bit<T>.PartialWrite(target, source, shift, limit);

<summary>

<para>Reads a specified number of bits from the number at specified position.</para>
<para>CuuTHBaeT yKa3aHHOE KOIMYECTBO OWT K3 UKMCIa B yKa3aHHOW mosuuuu.</para>
</summary>

<typeparam name="T">

<para>The number's type.</para>

<para>Tun yucna.</para>

</typeparam>

<param name="target'">

<para>The number from which the partial read will be performed.</para>
<para>4ucio u3 KOTOPOro OyAeT BHIIONHEHO YACTHYHOE UTeHue.</para>

</param>

<param name="shift">

<para>The start position to read from.</para>

<para>CraproBas nO3uNuA YTeHusd.</para>

</param>

<param name="limit">

<para>The number of bits to read.</para>
<para>KonugecTBO OUT, KOTOphE HYXHO CYMTATh.</para>
</param>

<returns>

<para>The number consisting of bits read from the source number.</para>
<para>4ucio cocTosmee M3 CUUTAHHHX K3 HCXOIHOTLO YMCla 6uT.</para>
</returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static T PartialRead<T>(T target, int shift, int limit) =>

—

}

Bit<T>.PartialRead(target, shift, limit);

./csharp/Platform.Numbers/BitExtensions.cs
using System.Runtime.CompilerServices;

namespace Platform.Numbers

/// <summary>

/// <para>Represents a set of bitwise operation.</para>
/// <para>llpencraBinsgeT Habop 6uTOBHX omepanui.</para>
/// </summary>

public static class BitwiseExtensions

{
/17
/17
/17
/17

<summary>

<para>Performs bitwise inversion of a number.</para>
<para>BhHIONHAET IOGUTOBYD MHBepCH ducia.</para>
</summary>
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/17
/17
/17
/17
/17
/17
/17
/17
/17
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<typeparam name="T">

<para>The number's type.</para>
<para>Tun uucna.</para>

</typeparam>

<param name="target">

<para>The number to invert.</para>
<para>Yucno gnna mHBEpCHU.</para>
</param>

<returns>

<para>An inverted value of the number.</para>
<para>06paTHoe 3HadeHwe uucia.</para>
</returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static T Not<T>(this ref T target) where T : struct => target = Bit.Not(target);

/17
/17
/17
/17
/17
/17
/17
/17
/17
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/17
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/17
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/17
/17
/17
/17
/17
/17
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/17
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/17

<summary>

<para>Performs a partial write of a specified number of bits from source number to
target number.</para>

<para>BhIONHAET YacTUYHYyH 3alUCh OIPeNeJeHHOTO KOoNW4ecTBa OWT HCXOZHOTO dYHCIa B
meseBoe 4ucio.</para>

</summary>

<typeparam name="T">

<para>The numbers' type.</para>

<para>Tun uucen.</para>

</typeparam>

<param name="target">

<para>The value to which the partial write will be performed.</para>
<para>3HaueHHEe B KOTOpOoe OyZeT BHIOJNHEHA YacCTUYHAA 3anuch.</para>
</param>

<param name='"source'">

<para>Data source for writing.</para>

<para>lCTOYHMK [aHHHX OJd 3anucu.</para>

</param>

<param name="shift">

<para>The start position to read from.</para>

<para>CTapToBas IO3UIUA UTeHUd.</para>

</param>

<param name="limit">

<para>The number of bits to write from source to target.</para>
<para>KonugecTBO 6UT, KOTOphE HYXHO 3alucaTh U3 source B target.</para>
</param>

<returns>

<para>The target number updated with bits from source number.</para>
<para>llegeBoe 4YuCIO C OOHOBJICHHHME OUTAMU W3 KCXOLHOTO ducia.</para>
</returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static T PartialWrite<T>(this ref T target, T source, int shift, int limit) where

—

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

T : struct => target = Bit<T>.PartialWrite(target, source, shift, limit);

<summary>

<para>Reads a specified number of bits from the number at specified position.</para>
<para>CuuTHBaeT yKa3aHHOEe KONMYECTBO OWT K3 YKWCIa B yKa3aHHOW mo3uuuu.</para>
</summary>

<typeparam name="T">

<para>The number's type.</para>

<para>Tun uucna.</para>

</typeparam>

<param name="target">

<para>The number from which the partial read will be performed.</para>
<para>Yucno u3 KOTOpPOro 6ymeT BHIIONHEHO 4YacTWYHOe dYTeHue.</para>
</param>

<param name="shift">

<para>The start position to read from.</para>

<para>CTapToBas IIO3UIUA UTEeHUd.</para>

</param>

<param name="limit">

<para>The number of bits to read.</para>

<para>KonmduecTBO 6UT, KOTOpHE HyXHO CUHTATh.</para>

</param>

<returns>

<para>The number consisting of bits read from the source number.</para>
<para>Yucno cocTosmee M3 CUMUTAHHHX K3 HCXOAHOTO umcia 6ur.</para>
</returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static T PartialRead<T>(this T target, int shift, int limit) =>

—

Bit<T>.PartialRead(target, shift, limit);
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./csharp/Platform.Numbers/Bit[T].cs

using System;

using System.Runtime.CompilerServices;
using Platform.Exceptions;

using Platform.Reflection;

// ReSharper disable StaticFieldInGenericType

namespace Platform.Numbers

{

/17
/17
/17
/17

<summary>

<para>Represents a set of compiled bit operations delegates.</para>
<para>llpescTaBnseT HabOp CKOMIMIKPOBAHHEX [eJeraToB OWTOBHX oleparuii.</para>
</summary>

public static class Bit<T>

{

/// <summary>

/// <para>A read-only field that represents a bitwise inversion function delegate.</para>
/// <para>Ilole TONBKO [N UTEHWUsS, NpEeLCTaBiIAbmee AeleraT QYHKIUM IO6UTOBON HHBEPCUU

— uncna.</para>

/// </summary>

public static readonly Func<T, T> Not = CompileNotDelegate();

/// <summary>

/// <para>A read-only field that represents a logic addition function delegate.</para>
/// <para>Illole TONBKO NN UTEHUS, NpEeNCTaBiAlmee AeleraT QYHKIUM JOTUIECKOTO

<  CloXeHHud.</para>

/// </summary>

public static readonly Func<T, T, T> Or = CompileOrDelegate();

/// <summary>

/// <para>A read-only field that represents a logic multiplication function
— delegate.</para>

/// <para>Ilolle TONBKO NN UTEHUS, NpPENCTaBIALNEe AeleraT QYHKIUM JOTUIECKOTO
— yMHOXeHus.</para>

/// </summary>

public static readonly Func<T, T, T> And = CompileAndDelegate();

/// <summary>

/// <para>A read-only field that represents a bitwise left shift function

— delegate.</para>

/// <para>llone TONBKO IJsl YTEHUS, NPELCTABISAIEEe enerar (pyHKIuH HOOHTOBOTO CHBUrA UHCIA
< BIeBo.</para>

/// </summary>

public static readonly Func<T, int, T> ShiftLeft = CompileShiftLeftDelegate();

/// <summary>

/// <para>A read-only field that represents a bitwise right shift function

— delegate.</para>

/// <para>llone TONBKO IJsi YTEHHUS, NPEACTaBiIdAllee nemerar QyHKOuE mO6MTOBOrO CHBHra YHCIA
< BupaBo.</para>

/// </summary>

public static readonly Func<T, int, T> ShiftRight = CompileShiftRightDelegate();

/// <summary>

/// <para>A read-only field that represents a bitwise number representation partial
— rewrite function delegate.</para>

/// <para>Illole TONBKO LN UTEHWUsS, NpeICTaBiIAbmee AeleraT QYHKIUM YAaCTUYHON IIOGUTOBOH
< TIIepe3anucy NpenCTaBIeHus ducia.</para>

/// </summary>

public static readonly Func<T, T, int, int, T> PartialWrite =

< CompilePartialWriteDelegate();

/// <summary>

/// <para>A read-only field that represents a bitwise number representation partial read
— function delegate.</para>

/// <para>Illojle TONBKO [N UTEHUS, NIPENCTABIANNEE AelleraT QYHKIUE YACTHYHOTO IOGUTOBOTO
< CUNTHBaHUA Yucia.</para>

/// </summary>

public static readonly Func<T, int, int, T> PartialRead = CompilePartialReadDelegate();
[MethodImpl (MethodImplOptions.AggressiveInlining)]

Erivate static Func<T, T> CompileNotDelegate ()

return DelegateHelpers.Compile<Func<T, T>>(emiter =>

{

Ensure.Always. IsNumeric<T>();
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3

emiter
emiter
emiter

.LoadArguments(0) ;
Not();
.Return();

[MethodImpl (MethodImplOptions.AggressiveInlining)]
private static Func<T, T, T> CompileOrDelegate()
{

3

return DelegateHelpers.Compile<Func<T, T, T>>(emiter =>

{

I3

Ensure
emiter
emiter
emiter

.Always.IsNumeric<T>();
.LoadArguments (0, 1);
.0rQ;

.Return();

[MethodImpl (MethodImplOptions.AggressiveInlining)]
private static Func<T, T, T> CompileAndDelegate()

{

)y

return DelegateHelpers.Compile<Func<T, T, T>>(emiter =>

{

3

Ensure
emiter
emiter
emiter

.Always.IsNumeric<T>();
.LoadArguments (0, 1);
.And Q) ;

.Return();

[MethodImpl (MethodImplOptions.AggressiveInlining)]
private static Func<T, int, T> CompileShiftLeftDelegate()

{

3

return DelegateHelpers.Compile<Func<T, int, T>>(emiter =>

{

I3

Ensure
emiter
emiter
emiter

.Always.IsNumeric<T>();
.LoadArguments (0, 1);
.ShiftLeft();
.Return();

[MethodImpl (MethodImplOptions.AggressiveInlining)]
private static Func<T, int, T> CompileShiftRightDelegate()

{

)y

return DelegateHelpers.Compile<Func<T, int, T>>(emiter =>

{

3

Ensure
emiter
emiter
emiter

.Always.IsNumeric<T>();
.LoadArguments (0, 1);
.ShiftRight<T>();
.Return() ;

[MethodImpl (MethodImplOptions.AggressiveInlining)]
private static Func<T, T, int, int, T> CompilePartialWriteDelegate()

{

return DelegateHelpers.Compile<Func<T, T, int, int, T>>(emiter =>

{

Ensure

.Always.IsNumeric<T>();

var constants = GetConstants();
var bitsNumber = constants.Iteml;
var numberFilledWithOnes = constants.Item?2;

ushort
ushort

shiftArgument = 2;
limitArgument = 3;

var checkLimit = emiter.Definelabel();
var calculateSourceMask = emiter.DefineLabel();
// Check shift

emiter.
emiter.
emiter.

// Fix

emiter.
emiter.
emiter.

emiter

emiter.

LoadArgument (shiftArgument) ;

LoadConstant (0) ;

BranchIfGreaterOrEqual (checkLimit); // Skip fix
shift

LoadConstant (bitsNumber) ;

LoadArgument (shiftArgument) ;

AddQ;

.StoreArgument (shiftArgument) ;

MarkLabel (checkLimit) ;

// Check limit

emiter
emiter
emiter
// Fix
emiter

.LoadArgument (1imitArgument) ;

.LoadConstant (0) ;
.BranchIfGreaterOrEqual(calculateSourceMask); // Skip fix
limit

.LoadConstant (bitsNumber) ;



3

I3

emiter
emiter
emiter
emiter

.LoadArgument (1imitArgument) ;
.Add Q)

.StoreArgument (limitArgument) ;
.MarkLabel (calculateSourceMask) ;

var sourceMask = emiter.Declarelocal<T>();
var targetMask = emiter.DeclareLocal<T>();

emiter

emiter.
emiter.

emiter

emiter.
emiter.
emiter.

emiter

emiter.
emiter.
emiter.

emiter

emiter.
emiter.
emiter.
emiter.
emiter.

emiter

emiter.
emiter.
emiter.
emiter.

.LoadConstant (typeof (T), numberFilledWithOnes);
LoadArgument (1imitArgument) ;
ShiftLeft () ;

.Not();

LoadConstant (typeof (T), numberFilledWithOnes);
And Q) ;

StoreLocal (sourceMask) ;
.LoadLocal (sourceMask) ;
LoadArgument (shiftArgument) ;
ShiftLeft () ;

Not(Q);

.StorelLocal (targetMask) ;
LoadArgument (0); // target
LoadLocal (targetMask) ;
And () ;

LoadArgument(1); // source
LoadLocal (sourceMask) ;
.And Q) ;

LoadArgument (shiftArgument) ;
ShiftLeft();

0rQ);

Return();

[MethodImpl (MethodImplOptions.AggressiveInlining)]
private static Func<T, int, int, T> CompilePartialReadDelegate()

{

return DelegateHelpers.Compile<Func<T, int, int, T>>(emiter =>

{

Ensure

.Always.IsNumeric<T>();

var constants = GetConstants();
var bitsNumber = constants.Iteml;
var numberFilledWithOnes = constants.Item?2;

ushort
ushort

shiftArgument = 1;
limitArgument = 2;

var checkLimit = emiter.DefinelLabel();
var calculateSourceMask = emiter.DefineLabel();
// Check shift

emiter

emiter.
emiter.

// Fix
emiter

emiter.
emiter.

emiter
emiter

.LoadArgument (shiftArgument) ;

LoadConstant (0) ;

BranchIfGreaterOrEqual (checkLimit); // Skip fix
shift

.LoadConstant (bitsNumber) ;

LoadArgument (shiftArgument) ;

AddQ;

.StoreArgument (shiftArgument) ;

.MarkLabel (checkLimit) ;

// Check limit

emiter.

emiter

emiter.

// Fix

emiter.
emiter.
emiter.
emiter.
emiter.

LoadArgument (limitArgument) ;

.LoadConstant (0) ;
BranchIfGreaterOrEqual(calculateSourceMask); // Skip fix
limit

LoadConstant (bitsNumber) ;

LoadArgument (limitArgument) ;

Add Q) ;

StoreArgument (limitArgument) ;

MarkLabel (calculateSourceMask) ;

var sourceMask = emiter.Declarelocal<T>();
var targetMask = emiter.DeclareLocal<T>();

emiter.
emiter.
emiter.

emiter
emiter
emiter

emiter.

emiter
emiter
emiter

emiter.
emiter.

emiter

LoadConstant (typeof (T), numberFilledWithOnes);
LoadArgument (limitArgument); // limit
ShiftLeft();

.Not();

.LoadConstant (typeof (T), numberFilledWithOnes);
.And(Q);

StoreLocal (sourceMask) ;

.LoadLocal (sourceMask) ;

.LoadArgument (shiftArgument) ;

.ShiftLeft();

StoreLocal (targetMask) ;

LoadArgument (0); // target

.LoadLocal (targetMask) ;
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emiter.And();

emiter.LoadArgument (shiftArgument) ;
emiter.ShiftRight<T>();
emiter.Return();

I3
}

[MethodImpl (MethodImplOptions.AggressiveInlining)]
private static Tuple<int, T> GetConstants()

¢ var type = typeof (T);
if (type == typeof (ulong))
¢ return new Tuple<int, T>(64, (T)(object)ulong.MaxValue);
if (type == typeof (uint))
{ return new Tuple<int, T>(32, (T)(object)uint.MaxValue);
if (type == typeof (ushort))
¢ return new Tuple<int, T>(16, (T)(object)ushort.MaxValue);
1f (type == typeof (byte))
¢ return new Tuple<int, T>(8, (T)(object)byte.MaxValue);

) ihrow new NotSupportedException();

./csharp/Platform.Numbers/Math.cs

using System;
using System.Runtime.CompilerServices;

namespace Platform.Numbers

{

/17
/17
/17
/17
/17

<summary>

<para>Represents a set of math methods.</para>

<para>llpescraBnseT HabOp MaTeMaTHIECKUX METOZOB.</para>

</summary>

<remarks>Resizable array (FileMappedMemory) for values cache may be used. or cached
oeis.org</remarks>

pub11c static class Math

{

private static readonly ulong[] _factorials =

{
i, 1, 2, 6, 24, 120, 720, 5040, 40320, 362880, 3628800, 39916800,
479001600, 6227020800, 87178291200, 1307674368000, 20922789888000,
355687428096000, 6402373705728000, 121645100408832000, 2432902008176640000

¥

private static readonly ulong[] _catalans =

{
1, 1, 2, 5, 14, 42, 132, 429, 1430, 4862, 16796, 58786, 208012,
742900 2674440 9694845 35357670 129644790, 477638700, 1767263190,
6564120420, 24466267020, 91482563640, 343059613650, 1289904147324, 4861946401452,
18367353072152, 69533550916004, 263747951750360, 1002242216651368, 3814986502092304,
14544636039226909, 55534064877048198, 212336130412243110, 812944042149730764,
— 3116285494907301262, 11959798385860453492

¥

/// <summary>

/// <para>Represents the limit for calculating the catanal number, supported by the <see
cref="ulong"/> type.</para>

/// <para>llpepcTaBisieT mpenes pacuYéTa KATAHAJIOBOLO YUCIA, IOLLEPXUBAEMHH <see
cref="ulong"/> Tunom.</para>

/// </summary>

public static readonly ulong MaximumFactorialNumber = 20;

/// <summary>

/// <para>Represents the limit for calculating the factorial number, supported by the
<see cref="ulong"/> type.</para>

/// <para>llpezcraBuseT npemen pacuéra pakTopmaia 4ucia, NOANEPKUBAEMbE <see
cref="ulong"/> Tumnom.</para>

/// </summary>

public static readonly ulong MaximumCatalanIndex = 36;

/// <summary>
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<para>Returns the product of all positive integers less than or equal to the number
specified as an argument.</para>

<para>Bo3BpamaeT NIpou3BeIeHUE BCEX IIOJIOXUTEJIbHbHX YHCEJl MEHbIIE WM PaBHHX yKa3aHHOMY
B KadeCTBe apryMeHTa d4uClIy.</para>

</summary>

<param name='"n'">

<para>The maximum positive number that will participate in factorial's
product.</para>

<para>MakcuMalbHOE IIOJIOXUTENIbHOE dHCJIO, KOTOpoe 6ymeT y4acTBOBaTb B IPOU3BENEHHU
dpaxTopuana.</para>

</param>

<returns>

<para>The product of all positive integers less than or equal to the number
specified as an argument.</para>

<para>llpousBefileHNe BCeX IIOJIOXATEIbHHX UHCEJ MeHblle WIN PaBHHX yKa3aHHOMYy, B KadeCTBe
apryMeHTa, duCiIy.</para>

</returns>

public static ulong Factorial(ulong n)

{

}

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

if (n >= 0 & n <= MaximumFactorialNumber)

{
return _factorials[n];
b
else
{
throw new ArgumentOutOfRangeException(§'Only numbers from O to
<, {MaximumFactorialNumber} are supported by unsigned integer with 64 bits
— length.");
}
<summary>

<para>Returns the Catalan Number with the number specified as an argument.</para>
<para>BosspamaeT Yucimo KaTaHana C HOMEpOM, YKa3aHHHM B KadeCTBe apryMeHTa.</para>
</summary>

<param name="n">

<para>The number of the Catalan number.</para>

<para>HoMep Yucna KaTazama.</para>

</param>

<returns>

<para>The Catalan Number with the number specified as an argument.</para>
<para>Yucno KaTamasja C HOMEpOM, YKa3aHHHM B KadeCTBe apryMexra.</para>

</returns>

public static ulong Catalan(ulong n)

{

}

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
/17

if (n >= 0 && n <= MaximumCatalanIndex)

{
return _catalans([n];
X
else
{
throw new ArgumentOutOfRangeException(§|'Only numbers from O to
<, {MaximumCatalanIndex} are supported by unsigned integer with 64 bits
— length.");
}
<summary>

<para>Checks if a number is a power of two.</para>
<para>llpoBepseT, SBIAETCA NU UUCIO CTeleHbl OBOMKU.</para>
</summary>

<param name="x">

<para>The number to check.</para>

<para>Yucno gmmna IpoBepku.</para>

</param>

<returns>

<para>True if the number is a power of two otherwise false.</para>
<para>True, eciuu 9YWCJIO SBJIAETCH CTeIeHbl ABoiku, mHade - false.</para>
</returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static bool IsPowerOfTwo(ulong x) => (x & x - 1) == 0;

/17
/17
/17
/17
/17

<summary>

<para>Takes a module from a number.</para>
<para>Bepér mMomyns oT umcna.</para>
</summary>

<typeparam name="T">
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/// <para>The number's type.</para>

/// <para>Tun umcna.</para>

/// </typeparam>

/// <param name="x">

/// <para>The number from which to take the absolute value.</para>
/// <para>Yucmo, OT KOTOpPOro HeobXxomuMo B3:ATb abconbTHOe 3HadeHue.</para>
/// </param>

/// <returns>

/// <para>The absolute value of the number.</para>

/// <para>A6comnwTHoe 3HadYeHue umcnua.</para>

/// </returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]

public static T Abs<T>(T x) => Math<T>.Abs(x);

/// <summary>

/// <para>Makes a number negative.</para>

/// <para>[lenaeT UMCIO OTpUIATENbHHM.</para>

/// </summary>

/// <typeparam name="T">

/// <para>The number's type.</para>

/// <para>Tun uucna.</para>

/// </typeparam>

/// <param name="x">

/// <para>The number to be made negative.</para>
/// <para>Yucio KOTOpOe HYXHO CHejaTh OTPHIATEIbLHHM.</para>
/// </param>

/// <returns>

/// <para>A negative number.</para>

/// <para>OTpunaTenbHoe uucio.</para>

/// </returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static T Negate<T>(T x) => Math<T>.Negate(x);

./csharp/Platform.Numbers/MathExtensions.cs
using System.Runtime.CompilerServices;

namespace Platform.Numbers

{

/17
/17

7/
7/

<summary>

<para>RZpresents a set of extension methods that perform mathematical operations on
arbitrary object types.</para>

<para>llpemcTaBigeT Habop MeTOZOB DPaCIKPEHNA BHIIOJTHAKINX MaTeMaTHIeCKHE OIepaluu OJd
06bEKTOB NPOM3BOJIBHOTO THHA.</para>

</summary>

public static class MathExtensions

{

/// <summary>

/// <para>Takes a module from a number.</para>

/// <para>Bepét Momymp oT uucina.</para>

/// </summary>

/// <typeparam name="T">

/// <para>The number's type.</para>

/// <para>Tun umcna.</para>

/// </typeparam>

/// <param name="x">

/// <para>The number from which to take the absolute value.</para>

/// <para>Uucno OoT KOTOpPOrO HeobxomumMo B3ATh abCoNTHOEe 3HadeHme.</para>
/// </param>

/// <returns>

/// <para>The absolute value of a number.</para>

/// <para>A6conwTHoe 3HadYeHWe umcnua.</para>

/// </returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]

public static T Abs<T>(this ref T x) where T : struct => x = Math<T>.Abs(x);

/// <summary>

/// <para>Makes a number negative.</para>

/// <para>[lenaeT 4YMCIO OTpUIATENbHHM.</para>

/// </summary>

/// <typeparam name="T">

/// <para>The number's type.</para>

/// <para>Tun umcina.</para>

/// </typeparam>

/// <param name="x">

/// <para>The number to be made negative.</para>
/// <para>Yucio KOTOpoe HyXHO CHelaTh OTPHIATENLHHM.</para>
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</param>

<returns>

<para>Negative number.</para>
<para>0TpunarenbHoe wucio.</para>
</returns>

[MethodImpl (MethodImplOptions.AggressiveInlining)]
public static T Negate<T>(this ref T x) where T : struct => x = Math<T>.Negate(x);

48 }

a9 }

1.9 ./csharp/Platform.Numbers/Math[T].cs

1 using System;

2 using System.Runtime.CompilerServices;

3 using Platform.Exceptions;

4 using Platform.Reflection;

5

6 // ReSharper disable StaticFieldInGenericType

7 namespace Platform.Numbers

s {

9 /// <summary>

10 /// <para>Represents a set of compiled math operations delegates.</para>

11 /// <para>llpencraBnsgeT Habop CKOMIMIMPOBAHHHX [EIeraTOB MaTeMaTHYEeCKUX oleparuii.</para>

12 /// </summary>

13 public static class Math<T>

14

15 /// <summary>

16 /// <para>A read-only field that represents a number modulus calculation function
— delegate.</para>

17 /// <para>Illojle TONBKO HONA UTEHUS, KOTOPOE IPEACTABIAET AejeraT (QyHKIUM BHYUCIEHUS MOLYIIS
< uwucna.</para>

18 /// </summary>

19 public static readonly Func<T, T> Abs = CompileAbsDelegate();

20

21 /// <summary>

22 /// <para>A read-only field that represents a number negation function delegate.</para>

23 /// <para>Illolle TONBKO HONA UTEHUS, KOTOpOE IPEACTABIAET AejleraT (QyHKIWN OTPHUIAHUA
— uncna.</para>

24 /// </summary>

25 public static readonly Func<T, T> Negate = CompileNegateDelegate() ;

26 [MethodImpl (MethodImplOptions.AggressiveInlining)]

27 private static Func<T, T> CompileAbsDelegate()

28 {

29 return DelegateHelpers.Compile<Func<T, T>>(emiter =>

30 {

31 Ensure.Always.IsNumeric<T>();

32 emiter.LoadArgument (0) ;

33 if (NumericType<T>.IsSigned)

34 {

35 emiter.Call (typeof (System.Math) .GetMethod ("Abs", Types<T>.Array));

36 }

37 emiter.Return();

38 b;

39 }

40 [MethodImpl (MethodImplOptions.AggressiveInlining)]

a1 private static Func<T, T> CompileNegateDelegate()

42 {

a3 return DelegateHelpers.Compile<Func<T, T>>(emiter =>

44 {

45 emiter.LoadArgument (0) ;

16 emiter.Negate();

47 emiter.Return();

48 b;

49 }

50 }

51 )

1.10 ./csharp/Platform.Numbers.Tests/ArithmeticExtensionsTests.cs

1 using Xunit;

2

3 namespace Platform.Numbers.Tests

4

5 public static class ArithmeticExtensionsTests

6

7 [Fact]

8 public static void IncrementTest ()

9 {

e
=]

var number = OUL;
var returnValue = number.Increment() ;



12 Assert.Equal (1UL, returnValue);

13 Assert.Equal (1UL, number);

14 }

15

16 [Fact]

17 Eublic static void DecrementTest ()
18

19 var number = 1UL;

20 var returnValue = number.Decrement();
21 Assert.Equal (OUL, returnValue);
22 Assert.Equal (OUL, number);

23 }

24 }

25 F

1.11 ./csharp/Platform.Numbers.Tests/ArithmeticTests.cs
using System;
using Xunit;

1

2

3

4 namespace Platform.Numbers.Tests

5 o

6 public static class ArithmeticTests
7

8

9

[Fact]

Eublic static void CompiledOperationsTest()
10
11 Assert.Equal(3, Arithmetic.Add(1, 2));
12 Assert.Equal(l, Arithmetic.Subtract(2, 1));
13 Assert.Equal(8, Arithmetic.Multiply(2, 4));
14 Assert.Equal(4, Arithmetic.Divide(8, 2));
15 Assert.Equal(2, Arithmetic.Increment(1));
16 Assert.Equal (1UL, Arithmetic.Decrement(2UL));
17 Assert.Throws<NotSupportedException>(() => Arithmetic<string>.Subtract("1", "2"));
18 }
19 }
20 F

1.12 ./csharp/Platform.Numbers.Tests/BitTests.cs
using System;

using Platform.Reflection;

using Xunit;

namespace Platform.Numbers.Tests

{

public static class BitTests

{

© 00 9 O OkA W N

[Theory]

[InlineData(00, -1)] // 0000 0000 (none, -1)

[InlineData(01, 00)] // 0000 0001 (first, O)

[InlineData(08, 03)] // 0000 1000 (forth, 3)

[InlineData(88, 03)] // 0101 1000 (forth, 3)

public static void GetLowestBitPositionTest(ulong value, int expectedPosition)

{
+

[Fact]
public static void ByteBitwiseOperationsTest()
{

e i e
gk W N = O

Assert.True(Bit.GetLowestPosition(value) == expectedPosition);

I
= O © o a o

Assert.True(Bit<byte>.Not(2) == unchecked((byte)~2));
Assert.True(Bit<byte>.0r(1, 2) == (1 | 2));
Assert.True(Bit<byte>.And(1, 2) == (1 & 2));
Assert.True(Bit<byte>.ShiftLeft(1l, 2) == (1 << 2));
Assert.True(Bit<byte>.ShiftRight (1, 2) == (1 >> 2));
Assert.Equal (NumericType<byte>.MaxValue >> 1,

< Bit<byte>.ShiftRight (NumericType<byte>.MaxValue, 1));

NONONN NN
N ok WwoN

28 }
29
30 [Fact]
a1 public static void UIntl16BitwiseOperationsTest()
32 {
33 Assert.True(Bit<ushort>.Not(2) == unchecked((ushort)~2));
34 Assert.True (Bit<ushort>.0r(1, 2) == (1 | 2));
35 Assert.True(Bit<ushort>.And(1, 2) == (1 & 2));
36 Assert.True (Bit<ushort>.ShiftLeft(1l, 2) == (1 << 2));
37 Assert.True(Bit<ushort>.ShiftRight (1, 2) == (1 >> 2));
38 Assert.Equal (NumericType<ushort>.MaxValue >> 1,
< Bit<ushort>.ShiftRight (NumericType<ushort>.MaxValue, 1));
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}

[Fact]

EUbliC static void UInt32BitwiseOperationsTest()
Assert.True (Bit<uint>.Not(2) == unchecked((uint)~2));
Assert.True (Bit<uint>.0r(1, 2) == (1 | 2));
Assert.True(Bit<uint>.And(1, 2) == (1 & 2));
Assert.True(Bit<uint>.ShiftLeft(1l, 2) == (1 << 2));

Assert.True(Bit<uint>.ShiftRight (1, 2) == (1 >> 2));
Assert.Equal (NumericType<uint>.MaxValue >> 1,
< Bit<uint>.ShiftRight (NumericType<uint>.MaxValue, 1));

}
[Fact]
public static void UInt64BitwiseOperationsTest ()
{
Assert.True(Bit<ulong>.Not(2) == unchecked((ulong)~2));
Assert.True(Bit<ulong>.0r(1, 2) == (1 | 2));
Assert.True(Bit<ulong>.And(1, 2) == (1 & 2));
Assert.True(Bit<ulong>.ShiftLeft(l, 2) == (1 << 2));
Assert.True(Bit<ulong>.ShiftRight(1, 2) == (1 >> 2));
Assert.Equal (NumericType<ulong>.MaxValue >> 1,
— Bit<ulong>.ShiftRight (NumericType<ulong>.MaxValue, 1));
}
[Fact]
public static void PartialReadWriteTest()
{
{
uint firstValue = 1;
uint secondValue = 1543;
// Pack (join) two values at the same time
uint value = secondValue << 1 | firstValue;
uint unpackagedFirstValue = value & 1;
uint unpackagedSecondValue = (value & OxFFFFFFFE) >> 1;
Assert.True(firstValue == unpackagedFirstValue);
Assert.True(secondValue == unpackagedSecondValue);
// Using universal functions:
Assert.True(PartialRead(value, 0, 1) == firstValue);
Assert.True(PartialRead(value, 1, -1) == secondValue);
firstValue = 0;
secondValue = 6892;
value = PartialWrite(value, firstValue, 0, 1);
value = PartialWrite(value, secondValue, 1, -1);
Assert.True(PartialRead(value, 0, 1) == firstValue);
Assert.True(PartialRead(value, 1, -1) == secondValue);
}
{

uint firstValue = 1;
uint secondValue = 1543;

// Pack (join) two values at the same time
uint value = secondValue << 1 | firstValue;

uint unpackagedFirstValue = value & 1;
uint unpackagedSecondValue = (value & OxFFFFFFFE) >> 1;

Assert.True(firstValue == unpackagedFirstValue);
Assert.True(secondValue == unpackagedSecondValue);

// Using universal functions:
Assert.True(Bit.PartialRead(value, 0, 1) == firstValue);

Assert.True(Bit.PartialRead(value, 1, -1) == secondValue);

firstValue = 0;
secondValue = 6892;

Bit.PartialWrite(value, firstValue, 0, 1);
Bit.PartialWrite(value, secondValue, 1, -1);

value
value

Assert.True(Bit.PartialRead(value, 0, 1) == firstValue);



117 Assert.True(Bit.PartialRead(value, 1, -1) == secondValue);

118 }

119

120 {

121 uint firstValue = 1;

122 uint secondValue = 1543;

123

124 // Pack (join) two values at the same time

125 uint value = secondValue << 1 | firstValue;

126

127 uint unpackagedFirstValue = value & 1;

128 uint unpackagedSecondValue = (value & OxFFFFFFFE) >> 1;

129

130 Assert.True(firstValue == unpackagedFirstValue);

131 Assert.True(secondValue == unpackagedSecondValue) ;

132

133 // Using universal functions:

134 var readMasksAndShiftForOAndl = GetReadMaskAndShift (0, 1);

135 var readMasksAndShiftForilAndMinusl = GetReadMaskAndShift(1l, -1);

136 var writeMasksAndShiftForOAndl = GetWriteMasksAndShift(0, 1);

137 var writeMasksAndShiftForlAndMinusl = GetWriteMasksAndShift(1, -1);
138

139 Assert.True(PartialRead(value, readMasksAndShiftForOAndl) == firstValue);
140 Assert.True(PartialRead(value, readMasksAndShiftFor1AndMinusl) == secondValue);
141

142 firstValue = 0;

143 secondValue = 6892;

144

145 value = PartialWrite(value, firstValue, writeMasksAndShiftForOAndi);
146 value = PartialWrite(value, secondValue, writeMasksAndShiftForiAndMinus1);
147

148 Assert.True(PartialRead(value, readMasksAndShiftForOAndl) == firstValue);
149 ) Assert.True(PartialRead(value, readMasksAndShiftFor1AndMinusl) == secondValue) ;
150

151 }

152

153 // TODO: Can be optimized using precalculation of TargetMask and SourceMask
154 Erivate static uint PartialWrite(uint target, uint source, int shift, int limit)
155

156 if (shift < 0)

157 {

158 shift = 32 + shift;

159 }

160 if (limit < 0)

161 {

162 limit = 32 + limit;

163 }

164 var sourceMask = ~(uint.MaxValue << limit) & uint.MaxValue;

165 var targetMask = ~(sourceMask << shift);

166 return target & targetMask | (source & sourceMask) << shift;

167 }

168 private static uint PartialRead(uint target, int shift, int limit)

169 {

170 if (shift < 0)

171 {

172 shift = 32 + shift;

173

174 if (limit < 0)

175 {

176 limit = 32 + limit;

177 }

178 var sourceMask = ~(uint.MaxValue << limit) & uint.MaxValue;

179 var targetMask = sourceMask << shift;

180 ) return (target & targetMask) >> shift;

181

182 private static Tuple<uint, uint, int> GetWriteMasksAndShift(int shift, int limit)
183 {

184 if (shift < 0)

185 {

186 shift = 32 + shift;

187 }

188 if (1limit < 0)

189 {

190 limit = 32 + limit;

191 }

192 var sourceMask = ~(uint.MaxValue << limit) & uint.MaxValue;

193 var targetMask = ~(sourceMask << shift);

194 return new Tuple<uint, uint, int>(targetMask, sourceMask, shift);
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private static Tuple<uint, int> GetReadMaskAndShift(int shift, int limit)

{
if (shift < 0)
{
shift = 32 + shift;
¥
if (1imit < 0)
{
limit = 32 + limit;
}
var sourceMask = ~(uint.MaxValue << limit) & uint.MaxValue;
var targetMask = sourceMask << shift;
return new Tuple<uint, int>(targetMask, shift);
}

private static uint PartialWrite(uint target, uint targetMask, uint source, uint

— sourceMask, int shift) => target & targetMask | (source & sourceMask) << shift;
private static uint PartialWrite(uint target, uint source, Tuple<uint, uint, int>

., masksAndShift) => PartialWrite(target, masksAndShift.Iteml, source,

<> masksAndShift.Item2, masksAndShift.Item3);

private static uint PartialRead(uint target, uint targetMask, int shift) => (target &
< targetMask) >> shift;

private static uint PartialRead(uint target, Tuple<uint, int> masksAndShift) =>

< PartialRead(target, masksAndShift.Iteml, masksAndShift.Item?2);

[Fact]
public static void BugWithLoadingConstant0f8Test ()

{
Bit<byte>.PartialWrite(0, 1, 5, -5);

}

1.13 ./csharp/Platform.Numbers. Tests/MathExtensionsTests.cs

© 0 N O O W N
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using Xunit;

namespace Platform.Numbers.Tests

{
public static class MathExtensionsTests

[Fact]

public static void AbsTest()
var number = -1L;
var returnValue = number.Abs();
Assert.Equal (1L, returnValue);
Assert.Equal (1L, number);

}

[Fact]

public static void NegateTest()

{
var number = 2L;
var returnValue = number.Negate();
Assert.Equal(-2L, returnValue);
Assert.Equal(-2L, number);

}

[Fact]

public static void UnsignedNegateTest()

{
var number = 2UL;
var returnValue = number.Negate();
Assert.Equal (18446744073709551614, returnValue);
Assert.Equal (18446744073709551614, number);

}

}
}

1.14 ./csharp/Platform.Numbers.Tests/MathTests.cs

© 0 N O A W N

using Xunit;

namespace Platform.Numbers.Tests

{
public static class MathTests

{
[Fact]
public static void CompiledOperationsTest()
{



10 Assert.True(Math.Abs (Arithmetic<double>.Subtract (3D, 2D) - 1D) < 0.01);
11 }

12 }

13 F

1.15 ./csharp/Platform.Numbers.Tests/SystemTests.cs
using Xunit;

namespace Platform.Numbers.Tests

{

public static class SystemTests

[Fact]
public static void PossiblePackTwoValuesIntoOneTest ()

© 0 N O O W N

uint value = 0;

e
=]

// Set one to first bit
value |= 1;

= e
=W N

Assert.True(value == 1);

=
(23

// Set zero to first bit
value &= OxFFFFFFFE;

o e
© w

// Get first bit
uint read = value & 1;

NONN
N o= O

Assert.True(read == 0);

NN N
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uint firstValue = 1;
uint secondValue = 1543;

NN
N O

// Pack (join) two values at the same time
value = (secondValue << 1) | firstValue;

W W NN
= O © o

uint unpackagedFirstValue = value & 1;
uint unpackagedSecondValue = (value & OXFFFFFFFE) >> 1;

w w
w N

Assert.True(firstValue == unpackagedFirstValue);
Assert.True(secondValue == unpackagedSecondValue);

w w w
[S IS EN

// Using universal functions:

w w
o 3

Assert.True(PartialRead(value, 0, 1) == firstValue);
Assert.True(PartialRead(value, 1, -1) == secondValue);

A oA W
= o ©

firstValue = 0;
secondValue = 6892;

'S
NI

45 value = PartialWrite(value, firstValue, O, 1);

46 value = PartialWrite(value, secondValue, 1, -1);

47

48 Assert.True(PartialRead(value, 0, 1) == firstValue);
49 Assert.True(PartialRead(value, 1, -1) == secondValue);

}

private static uint PartialWrite(uint target, uint source, int shift, int limit)

o ot v ;v
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if (shift < 0)
{

o
IS

55 shift = 32 + shift;
56 }

57 if (limit < 0)

58 {

59 limit = 32 + limit;
60 }

var sourceMask = ~(uint.MaxValue << limit) & uint.MaxValue;
var targetMask = ~(sourceMask << shift);
return (target & targetMask) | ((source & sourceMask) << shift);

o O O
W N =

}

private static uint PartialRead(uint target, int shift, int limit)

[ B> B B ]
N O ot

if (shift < 0)
{

=]
0o

69 shift = 32 + shift;
70 }

71 if (1imit < 0)

72 {

73 limit = 32 + limit;

<
N

}



75
76
7
78
79
80

var sourceMask
var targetMask
return (target

“(uint.MaxValue << limit) & uint.MaxValue;
sourceMask << shift;
targetMask) >> shift;
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