
LinksPlatform's Platform.Numbers Class Library

1.1 ./
sharp/Platform.Numbers/Arithmeti
.
s

1 using System.Runtime.CompilerServi
es;

2

3 namespa
e Platform.Numbers

4 {

5 /// <summary>

6 /// <para>Represents a set of arithmeti
 methods.</para>

7 /// <para>Ïðåäñòàâëÿåò íàáîð àðè�ìåòè÷åñêèõ ìåòîäîâ.</para>

8 /// </summary>

9 publi
 stati
 
lass Arithmeti


10 {

11 /// <summary>

12 /// <para>Performing adding the x and y arguments.</para>

13 /// <para>Âûïîëíÿåò ñëîæåíèå àðãóìåíòîâ õ è ó.</para>

14 /// </summary>

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

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

17 /// <para>Òèï ÷èñåë.</para>

18 /// </typeparam>

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

20 /// <para>The first term.</para>

21 /// <para>Ïåðâîå ñëàãàåìîå.</para>

22 /// </param>

23 /// <param name="y">

24 /// <para>The se
ond term.</para>

25 /// <para>Âòîðîå ñëàãàåìîå.</para>

26 /// </param>

27 /// <returns>

28 /// <para>Sum of x and y.</para>

29 /// <para>Ñóììà x è y.</para>

30 /// </returns>

31 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

32 publi
 stati
 T Add<T>(T x, T y) => Arithmeti
<T>.Add(x, y);

33

34 /// <summary>

35 /// <para>Performs subtra
ting y from x.</para>

36 /// <para>Âûïîëíÿåò âû÷èòàíèå y èç x.</para>

37 /// </summary>

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

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

40 /// <para>Òèï ÷èñåë.</para>

41 /// </typeparam>

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

43 /// <para>Minuend.</para>

44 /// <para>Óìåíüøàåìîå.</para>

45 /// </param>

46 /// <param name="y">

47 /// <para>Subtrahend.</para>

48 /// <para>Âû÷èòàåìîå.</para>

49 /// </param>

50 /// <returns>

51 /// <para>Differen
e between x and y.</para>

52 /// <para>�àçíîñòü ìåæäó x è y.</para>

53 /// </returns>

54 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

55 publi
 stati
 T Subtra
t<T>(T x, T y) => Arithmeti
<T>.Subtra
t(x, y);

56

57 /// <summary>

58 /// <para>Performs multipli
ation x by y.</para>

59 /// <para>Âûïîëíÿåò óìíîæåíèå õ íà ó.</para>

60 /// </summary>

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

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

63 /// <para>Òèï ÷èñåë.</para>

64 /// </typeparam>

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

66 /// <para>First multiplier.</para>

67 /// <para>Ïåðâûé ìíîæèòåëü.</para>

68 /// </param>

69 /// <param name="y">

70 /// <para>Se
ond multiplier.</para>

71 /// <para>Âòîðîé ìíîæèòåëü.</para>

72 /// </param>

73 /// <returns>

74 /// <para>Produ
t of x and y.</para>

75 /// <para>Ïðîèçâåäåíèå x è y.</para>

76 /// </returns>
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77 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

78 publi
 stati
 T Multiply<T>(T x, T y) => Arithmeti
<T>.Multiply(x, y);

79

80 /// <summary>

81 /// <para>Performs dividing x by y.</para>

82 /// <para>Âûïîëíÿåò äåëåíèå õ íà ó.</para>

83 /// </summary>

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

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

86 /// <para>Òèï ÷èñåë.</para>

87 /// </typeparam>

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

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

90 /// <para>Äåëèìîå.</para>

91 /// </param>

92 /// <param name="y">

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

94 /// <para>Äåëèòåëü.</para>

95 /// </param>

96 /// <returns>

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

98 /// <para>×àñòíîå x è y.</para>

99 /// </returns>

100 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

101 publi
 stati
 T Divide<T>(T x, T y) => Arithmeti
<T>.Divide(x, y);

102

103 /// <summary>

104 /// <para>In
reasing the number by one.</para>

105 /// <para>Óâåëè÷èâàåò ÷èñëî íà åäèíèöó.</para>

106 /// </summary>

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

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

109 /// <para>Òèï ÷èñëà.</para>

110 /// </typeparam>

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

112 /// <para>The number to in
rease.</para>

113 /// <para>×èñëî äëÿ óâåëè÷åíèÿ.</para>

114 /// </param>

115 /// <returns>

116 /// <para>In
rease by one number.</para>

117 /// <para>Óâåëè÷åííîå íà åäèíèöó ÷èñëî.</para>

118 /// </returns>

119 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

120 publi
 stati
 T In
rement<T>(T x) => Arithmeti
<T>.In
rement(x);

121

122 /// <summary>

123 /// <para>In
reases the value of argument by one.</para>

124 /// <para>Óâåëè÷èâàåò çíà÷åíèå àðãóìåíòà íà åäèíèöó.</para>

125 /// </summary>

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

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

128 /// <para>Òèï ÷èñëà.</para>

129 /// </typeparam>

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

131 /// <para>The argument to in
rease.</para>

132 /// <para>Àðãóìåíò äëÿ óâåëè÷åíèÿ.</para>

133 /// </param>

134 /// <returns>

135 /// <para>In
reased argument value.</para>

136 /// <para>Óâåëè÷åííîå çíà÷åíèå àðãóìåíòà.</para>

137 /// </returns>

138 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

139 publi
 stati
 T In
rement<T>(ref T x) => x = Arithmeti
<T>.In
rement(x);

140

141 /// <summary>

142 /// <para>De
reases number by one.</para>

143 /// <para>Óìåíüøåíèå ÷èñëà íà åäèíèöó.</para>

144 /// </summary>

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

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

147 /// <para>Òèï ÷èñëà.</para>

148 /// </typeparam>

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

150 /// <para>The number to redu
e.</para>

151 /// <para>×èñëî äëÿ óìåíüøåíèÿ.</para>

152 /// </param>

153 /// <returns>

154 /// <para>De
reased by one number.</para>
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155 /// <para>Óìåíüøåííîå íà åäèíèöó ÷èñëî.</para>

156 /// </returns>

157 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

158 publi
 stati
 T De
rement<T>(T x) => Arithmeti
<T>.De
rement(x);

159

160 /// <summary>

161 /// <para>De
reases the value of the argument by one.</para>

162 /// <para>Óìåíüøàåò çíà÷åíèå àðãóìåíòà íà åäèíèöó.</para>

163 /// </summary>

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

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

166 /// <para>Òèï ÷èñëà.</para>

167 /// </typeparam>

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

169 /// <para>The argument to redu
e.</para>

170 /// <para>Àðãóìåíò äëÿ óìåíüøåíèÿ.</para>

171 /// </param>

172 /// <returns>

173 /// <para>De
reased argument value.</para>

174 /// <para>Óìåíüøåíîå çíà÷åíèå àðãóìåíòà.</para>

175 /// </returns>

176 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

177 publi
 stati
 T De
rement<T>(ref T x) => x = Arithmeti
<T>.De
rement(x);

178 }

179 }

1.2 ./
sharp/Platform.Numbers/Arithmeti
Extensions.
s

1 using System.Runtime.CompilerServi
es;

2

3 namespa
e Platform.Numbers

4 {

5 /// <summary>

6 /// <para>Represents a set of extension methods that perform arithmeti
 operations on

arbitrary obje
t types.</para>→֒

7 /// <para>Ïðåäñòàâëÿåò íàáîð ìåòîäîâ ðàñøèðåíèÿ âûïîëíÿþùèõ àðè�ìåòè÷åñêèå îïåðàöèè äëÿ

îáúåêòîâ ïðîèçâîëüíîãî òèïà.</para>→֒

8 /// </summary>

9 publi
 stati
 
lass Arithmeti
Extensions

10 {

11 /// <summary>

12 /// <para>In
rements the variable passed as an argument by one.</para>

13 /// <para>Óâåëè÷èâàåò ïåðåäàííóþ â êà÷åñòâå àðãóìåíòà ïåðåìåííóþ íà åäèíèöó.</para>

14 /// </summary>

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

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

17 /// <para>Òèï ÷èñëà.</para>

18 /// </typeparam>

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

20 /// <para>The referen
e to the in
remented variable.</para>

21 /// <para>Ññûëêà íà óâåëè÷èâàåìóþ ïåðåìåííóþ.</para>

22 /// </param>

23 /// <returns>

24 /// <para>The value of the argument in
remented by one.</para>

25 /// <para>Óâåëè÷åííîå çíà÷åíèå àðãóìåíòà íà åäèíèöó.</para>

26 /// </returns>

27 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

28 publi
 stati
 T In
rement<T>(this ref T x) where T : stru
t => x =

Arithmeti
<T>.In
rement(x);→֒

29

30 /// <summary>

31 /// <para>De
rements the variable passed as an argument by one.</para>

32 /// <para>Óìåíüøàåò ïåðåäàííóþ â êà÷åñòâå àðãóìåíòà ïåðåìåííóþ íà åäèíèöó.</para>

33 /// </summary>

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

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

36 /// <para>Òèï ÷èñëà.</para>

37 /// </typeparam>

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

39 /// <para>The referen
e to the de
remented variable.</para>

40 /// <para>Ññûëêà íà óìåíüøàåìóþ ïåðåìåííóþ.</para>

41 /// </param>

42 /// <returns>

43 /// <para>The value of the argument de
remented by one.</para>

44 /// <para>Óìåíüøåíîå çíà÷åíèå àðãóìåíòà íà åäèíèöó.</para>

45 /// </returns>

46 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

47 publi
 stati
 T De
rement<T>(this ref T x) where T : stru
t => x =

Arithmeti
<T>.De
rement(x);→֒
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48 }

49 }

1.3 ./
sharp/Platform.Numbers/Arithmeti
[T℄.
s

1 using System;

2 using System.Refle
tion.Emit;

3 using System.Runtime.CompilerServi
es;

4 using Platform.Ex
eptions;

5 using Platform.Refle
tion;

6

7 // ReSharper disable Stati
FieldInGeneri
Type

8 namespa
e Platform.Numbers

9 {

10 /// <summary>

11 /// <para>Represents a set of 
ompiled arithmeti
 operations delegates.</para>

12 /// <para>Ïðåäñòàâëÿåò íàáîð ñêîìïèëèðîâàííûõ äåëåãàòîâ àðè�ìåòè÷åñêèõ îïåðàöèé.</para>

13 /// </summary>

14 publi
 stati
 
lass Arithmeti
<T>

15 {

16 /// <summary>

17 /// <para>A read-only field that represents a addition fun
tion delegate.</para>

18 /// <para>Ïîëå òîëüêî äëÿ ÷òåíèÿ, ïðåäñòàâëÿþùåå äåëåãàò �óíêöèè ñëîæåíèÿ.</para>

19 /// </summary>

20 publi
 stati
 readonly Fun
<T, T, T> Add = CompileAddDelegate();

21

22 /// <summary>

23 /// <para>A read-only field that represents a subtra
tion fun
tion delegate.</para>

24 /// <para>Ïîëå òîëüêî äëÿ ÷òåíèÿ, ïðåäñòàâëÿþùåå äåëåãàò �óíêöèè âû÷èòàíèÿ.</para>

25 /// </summary>

26 publi
 stati
 readonly Fun
<T, T, T> Subtra
t = CompileSubtra
tDelegate();

27

28 /// <summary>

29 /// <para>A read-only field that represents a multipli
ation fun
tion delegate.</para>

30 /// <para>Ïîëå òîëüêî äëÿ ÷òåíèÿ, ïðåäñòàâëÿþùåå äåëåãàò �óíêöèè óìíîæåíèÿ.</para>

31 /// </summary>

32 publi
 stati
 readonly Fun
<T, T, T> Multiply = CompileMultiplyDelegate();

33

34 /// <summary>

35 /// <para>A read-only field that represents a division fun
tion delegate.</para>

36 /// <para>Ïîëå òîëüêî äëÿ ÷òåíèÿ, ïðåäñòàâëÿþùåå äåëåãàò �óíêöèè äåëåíèÿ.</para>

37 /// </summary>

38 publi
 stati
 readonly Fun
<T, T, T> Divide = CompileDivideDelegate();

39

40 /// <summary>

41 /// <para>A read-only field that represents a in
rement fun
tion delegate.</para>

42 /// <para>Ïîëå òîëüêî äëÿ ÷òåíèÿ, ïðåäñòàâëÿþùåå äåëåãàò �óíêöèè èíêðåìåíòà.</para>

43 /// </summary>

44 publi
 stati
 readonly Fun
<T, T> In
rement = CompileIn
rementDelegate();

45

46 /// <summary>

47 /// <para>A read-only field that represents a de
rement fun
tion delegate.</para>

48 /// <para>Ïîëå òîëüêî äëÿ ÷òåíèÿ, ïðåäñòàâëÿþùåå äåëåãàò �óíêöèè äåêðåìåíòà.</para>

49 /// </summary>

50 publi
 stati
 readonly Fun
<T, T> De
rement = CompileDe
rementDelegate();

51 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

52 private stati
 Fun
<T, T, T> CompileAddDelegate()

53 {

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

55 {

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

57 emiter.LoadArguments(0, 1);

58 emiter.Add();

59 emiter.Return();

60 });

61 }

62 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

63 private stati
 Fun
<T, T, T> CompileSubtra
tDelegate()

64 {

65 return DelegateHelpers.Compile<Fun
<T, T, T>>(emiter =>

66 {

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

68 emiter.LoadArguments(0, 1);

69 emiter.Subtra
t();

70 emiter.Return();

71 });

72 }

73 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

74 private stati
 Fun
<T, T, T> CompileMultiplyDelegate()

75 {
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76 return DelegateHelpers.Compile<Fun
<T, T, T>>(emiter =>

77 {

78 Ensure.Always.IsNumeri
<T>();

79 emiter.LoadArguments(0, 1);

80 emiter.Emit(OpCodes.Mul);

81 emiter.Return();

82 });

83 }

84 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

85 private stati
 Fun
<T, T, T> CompileDivideDelegate()

86 {

87 return DelegateHelpers.Compile<Fun
<T, T, T>>(emiter =>

88 {

89 Ensure.Always.IsNumeri
<T>();

90 emiter.LoadArguments(0, 1);

91 if(Numeri
Type<T>.IsSigned)

92 {

93 emiter.Emit(OpCodes.Div);

94 }

95 else

96 {

97 emiter.Emit(OpCodes.Div_Un);

98 }

99 emiter.Return();

100 });

101 }

102 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

103 private stati
 Fun
<T, T> CompileIn
rementDelegate()

104 {

105 return DelegateHelpers.Compile<Fun
<T, T>>(emiter =>

106 {

107 Ensure.Always.IsNumeri
<T>();

108 emiter.LoadArgument(0);

109 emiter.In
rement<T>();

110 emiter.Return();

111 });

112 }

113 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

114 private stati
 Fun
<T, T> CompileDe
rementDelegate()

115 {

116 return DelegateHelpers.Compile<Fun
<T, T>>(emiter =>

117 {

118 Ensure.Always.IsNumeri
<T>();

119 emiter.LoadArgument(0);

120 emiter.De
rement<T>();

121 emiter.Return();

122 });

123 }

124 }

125 }

1.4 ./
sharp/Platform.Numbers/Bit.
s

1 using System.Runtime.CompilerServi
es;

2

3 namespa
e Platform.Numbers

4 {

5 /// <summary>

6 /// <para>A set of operations on the set bits of a number.</para>

7 /// <para>Íàáîð îïåðàöèé íàä óñòàíîâëåííûìè áèòàìè ÷èñëà.</para>

8 /// </summary>

9 publi
 stati
 
lass Bit

10 {

11 /// <summary>

12 /// <para>Counts the number of bits set in a number.</para>

13 /// <para>Ïîäñ÷èòûâàåò êîëè÷åñòâî óñòàíîâëåííûõ áèò â ÷èñëå.</para>

14 /// </summary>

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

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

17 /// <para>×èñëî â áèòîâîì ïðåäñòàâëåíèè.</para>

18 /// </param>

19 /// <returns>

20 /// <para>Number of bits set in a number.</para>

21 /// <para>Êîëè÷åñòâî óñòàíîâëåííûõ áèò â ÷èñëå.</para>

22 /// </returns>

23 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

24 publi
 stati
 long Count(long x)

25 {

26 long n = 0;
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27 while (x != 0)

28 {

29 n++;

30 x &= x - 1;

31 }

32 return n;

33 }

34

35 /// <summary>

36 /// <para>Sear
hes for the first bit set in a number.</para>

37 /// <para>Èùåò ïåðâûé óñòàíîâëåííûé áèò â ÷èñëå.</para>

38 /// </summary>

39 /// <param name="value">

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

41 /// <para>×èñëî â áèòîâîì ïðåäñòàâëåíèè.</para>

42 /// </param>

43 /// <returns>

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

45 /// <para>Ïåðâûé óñòàíîâëåííûé áèò.</para>

46 /// </returns>

47 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

48 publi
 stati
 int GetLowestPosition(ulong value)

49 {

50 if (value == 0)

51 {

52 return -1;

53 }

54 var position = 0;

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

56 {

57 value >>= 1;

58 ++position;

59 }

60 return position;

61 }

62

63 /// <summary>

64 /// <para>Performing bitwise inversion of a number.</para>

65 /// <para>Âûïîëíÿåò ïîáèòîâóþ èíâåðñèþ ÷èñëà.</para>

66 /// </summary>

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

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

69 /// <para>Òèï ÷èñëà.</para>

70 /// </typeparam>

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

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

73 /// <para>×èñëî äëÿ èíâåðñèè.</para>

74 /// </param>

75 /// <returns>

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

77 /// <para>Îáðàòíîå çíà÷åíèå ÷èñëà.</para>

78 /// </returns>

79 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

80 publi
 stati
 T Not<T>(T x) => Bit<T>.Not(x);

81

82 /// <summary>

83 /// <para>Performing bitwise numbers addition.</para>

84 /// <para>Âûïîëíÿåò ïîáèòîâîå ñëîæåíèå ÷èñåë.</para>

85 /// </summary>

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

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

88 /// <para>Òèï ÷èñåë.</para>

89 /// </typeparam>

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

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

92 /// <para>Ïåðâîå ñëàãàåìîå.</para>

93 /// </param>

94 /// <param name="y">

95 /// <para>Se
ond term.</para>

96 /// <para>Âòîðîå ñëàãàåìîå.</para>

97 /// </param>

98 /// <returns>

99 /// <para>The logi
al sum of numbers</para>

100 /// <para>Ëîãè÷åñêàÿ ñóììà ÷èñåë.</para>

101 /// </returns>

102 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

103 publi
 stati
 T Or<T>(T x, T y) => Bit<T>.Or(x, y);

104

105 /// <summary>
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106 /// <para>Performs bitwise numbers multipli
ation.</para>

107 /// <para>Âûïîëíÿåò ïîáèòîâîå óìíîæåíèå ÷èñåë.</para>

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

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

110 /// <para>Òèï ÷èñåë.</para>

111 /// </typeparam>

112 /// </summary>

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

114 /// <para>First multiplier.</para>

115 /// <para>Ïåðâûé ìíîæèòåëü.</para>

116 /// </param>

117 /// <param name="y">

118 /// <para>Se
ond multiplier.</para>

119 /// <para>Âòîðîé ìíîæèòåëü.</para>

120 /// </param>

121 /// <returns>

122 /// <para>Logi
al produ
t of numbers.</para>

123 /// <para>Ëîãè÷åñêîå ïðîèçâåäåíèå ÷èñåë.</para>

124 /// </returns>

125 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

126 publi
 stati
 T And<T>(T x, T y) => Bit<T>.And(x, y);

127

128 /// <summary>

129 /// <para>Performs a bitwise shift of a number to the left by the spe
ified number of

bits.</para>→֒

130 /// <para>Âûïîëíÿåò ïîáèòîâûé ñâèã ÷èñëà âëåâî íà óêàçàííîå êîëè÷åñòâî áèò.</para>

131 /// </summary>

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

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

134 /// <para>Òèï ÷èñëà.</para>

135 /// </typeparam>

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

137 /// <para>The number on whi
h the left bitwise shift operation will be performed.</para>

138 /// <para>×èñëî íàä êîòîðûì áóäåò ïðîèçâîäèòüñÿ îïåðàöèÿ ïèáîòîâîãî ñìåùåíèÿ

âëåâî.</para>→֒

139 /// </param>

140 /// <param name="y">

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

142 /// <para>Êîëè÷åñòâî áèò íà êîòîðûå âûïîëíèòü ñìåùåíèå.</para>

143 /// </param>

144 /// <returns>

145 /// <para>The value with dis
arded high-order bits that are outside the range of the

number's type and set low-order empty bit positions to zero.</para>→֒

146 /// <para>Çíà÷åíèå ñ îòáðîøåííûìè ñòàðøèìè áèòàìè, êîòîðûå íàõîäÿòñÿ çà ïðåäåëàìè

äèàïàçîíà òèïà ÷èñëà è óñòàíàâëèâëåííûìè ïóñòûìè áèòîâûìè ïîçèöèÿìè ìëàäøèõ ðàçðÿäîâ

â íîëü.</para>

→֒

→֒

147 /// </returns>

148 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

149 publi
 stati
 T ShiftLeft<T>(T x, int y) => Bit<T>.ShiftLeft(x, y);

150

151 /// <summary>

152 /// <para>Performs a bitwise shift of a number to the right by the spe
ified number of

bits.</para>→֒

153 /// <para>Âûïîëíÿåò ïîáèòîâûé ñâèã ÷èñëà âïðàâî íà óêàçàííîå êîëè÷åñòâî áèò.</para>

154 /// </summary>

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

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

157 /// <para>Òèï ÷èñëà.</para>

158 /// </typeparam>

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

160 /// <para>The number on whi
h the right bitwise shift operation will be performed.</para>

161 /// <para>×èñëî íàä êîòîðûì áóäåò ïðîèçâîäèòüñÿ îïåðàöèÿ ïîáèòîâîãî ñìåùåíèÿ

âïðàâî.</para>→֒

162 /// </param>

163 /// <param name="y">

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

165 /// <para>Êîëè÷åñòâî áèò íà êîòîðûå âûïîëíèòü ñìåùåíèå.</para>

166 /// </param>

167 /// <returns>

168 /// <para>The value with dis
arded low-order bits.</para>

169 /// <para>Çíà÷åíèå ñ îòáðîøåííûìè ìëàäøèìè áèòàìè.</para>

170 /// </returns>

171 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

172 publi
 stati
 T ShiftRight<T>(T x, int y) => Bit<T>.ShiftRight(x, y);

173

174 /// <summary>
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175 /// <para>Performs a partial write of a spe
ified number of bits from sour
e number to

target number.</para>→֒

176 /// <para>Âûïîëíÿåò ÷àñòè÷íóþ çàïèñü îïðåäåëåííîãî êîëè÷åñòâà áèò èñõîäíîãî ÷èñëà â

öåëåâîå ÷èñëî.</para>→֒

177 /// </summary>

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

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

180 /// <para>Òèï ÷èñåë.</para>

181 /// </typeparam>

182 /// <param name="target">

183 /// <para>The value to whi
h the partial write will be performed.</para>

184 /// <para>Çíà÷åíèå â êîòîðîå áóäåò âûïîëíåíà ÷àñòè÷íàÿ çàïèñü.</para>

185 /// </param>

186 /// <param name="sour
e">

187 /// <para>Data sour
e for re
ording.</para>

188 /// <para>Èñòî÷íèê äàííûõ äëÿ çàïèñè.</para>

189 /// </param>

190 /// <param name="shift">

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

192 /// <para>Ñòàðòîâàÿ ïîçèöèÿ ÷òåíèÿ.</para>

193 /// </param>

194 /// <param name="limit">

195 /// <para>The number of bits to write from sour
e to target.</para>

196 /// <para>Êîëè÷åñòâî áèò, êîòîðûå íóæíî çàïèñàòü èç sour
e â target.</para>

197 /// </param>

198 /// <returns>

199 /// <para>The target number updated with bits from sour
e number.</para>

200 /// <para>Öåëåâîå ÷èñëî ñ îáíîâëåííûìè áèòàìè èç èñõîäíîãî ÷èñëà.</para>

201 /// </returns>

202 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

203 publi
 stati
 T PartialWrite<T>(T target, T sour
e, int shift, int limit) =>

Bit<T>.PartialWrite(target, sour
e, shift, limit);→֒

204

205 /// <summary>

206 /// <para>Reads a spe
ified number of bits from the number at spe
ified position.</para>

207 /// <para>Ñ÷èòûâàåò óêàçàííîå êîëè÷åñòâî áèò èç ÷èñëà â óêàçàííîé ïîçèöèè.</para>

208 /// </summary>

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

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

211 /// <para>Òèï ÷èñëà.</para>

212 /// </typeparam>

213 /// <param name="target">

214 /// <para>The number from whi
h the partial read will be performed.</para>

215 /// <para>×èñëî èç êîòîðîãî áóäåò âûïîëíåíî ÷àñòè÷íîå ÷òåíèå.</para>

216 /// </param>

217 /// <param name="shift">

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

219 /// <para>Ñòàðòîâàÿ ïîçèöèÿ ÷òåíèÿ.</para>

220 /// </param>

221 /// <param name="limit">

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

223 /// <para>Êîëè÷åñòâî áèò, êîòîðûå íóæíî ñ÷èòàòü.</para>

224 /// </param>

225 /// <returns>

226 /// <para>The number 
onsisting of bits read from the sour
e number.</para>

227 /// <para>×èñëî ñîñòîÿùåå èç ñ÷èòàííûõ èç èñõîäíîãî ÷èñëà áèò.</para>

228 /// </returns>

229 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

230 publi
 stati
 T PartialRead<T>(T target, int shift, int limit) =>

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

231 }

232 }

1.5 ./
sharp/Platform.Numbers/BitExtensions.
s

1 using System.Runtime.CompilerServi
es;

2

3 namespa
e Platform.Numbers

4 {

5 /// <summary>

6 /// <para>Represents a set of bitwise operation.</para>

7 /// <para>Ïðåäñòàâëÿåò íàáîð áèòîâûõ îïåðàöèé.</para>

8 /// </summary>

9 publi
 stati
 
lass BitwiseExtensions

10 {

11 /// <summary>

12 /// <para>Performs bitwise inversion of a number.</para>

13 /// <para>Âûïîëíÿåò ïîáèòîâóþ èíâåðñèþ ÷èñëà.</para>

14 /// </summary>

8



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

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

17 /// <para>Òèï ÷èñëà.</para>

18 /// </typeparam>

19 /// <param name="target">

20 /// <para>The number to invert.</para>

21 /// <para>×èñëî äëÿ èíâåðñèè.</para>

22 /// </param>

23 /// <returns>

24 /// <para>An inverted value of the number.</para>

25 /// <para>Îáðàòíîå çíà÷åíèå ÷èñëà.</para>

26 /// </returns>

27 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

28 publi
 stati
 T Not<T>(this ref T target) where T : stru
t => target = Bit.Not(target);

29

30 /// <summary>

31 /// <para>Performs a partial write of a spe
ified number of bits from sour
e number to

target number.</para>→֒

32 /// <para>Âûïîëíÿåò ÷àñòè÷íóþ çàïèñü îïðåäåëåííîãî êîëè÷åñòâà áèò èñõîäíîãî ÷èñëà â

öåëåâîå ÷èñëî.</para>→֒

33 /// </summary>

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

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

36 /// <para>Òèï ÷èñåë.</para>

37 /// </typeparam>

38 /// <param name="target">

39 /// <para>The value to whi
h the partial write will be performed.</para>

40 /// <para>Çíà÷åíèå â êîòîðîå áóäåò âûïîëíåíà ÷àñòè÷íàÿ çàïèñü.</para>

41 /// </param>

42 /// <param name="sour
e">

43 /// <para>Data sour
e for writing.</para>

44 /// <para>Èñòî÷íèê äàííûõ äëÿ çàïèñè.</para>

45 /// </param>

46 /// <param name="shift">

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

48 /// <para>Ñòàðòîâàÿ ïîçèöèÿ ÷òåíèÿ.</para>

49 /// </param>

50 /// <param name="limit">

51 /// <para>The number of bits to write from sour
e to target.</para>

52 /// <para>Êîëè÷åñòâî áèò, êîòîðûå íóæíî çàïèñàòü èç sour
e â target.</para>

53 /// </param>

54 /// <returns>

55 /// <para>The target number updated with bits from sour
e number.</para>

56 /// <para>Öåëåâîå ÷èñëî ñ îáíîâëåííûìè áèòàìè èç èñõîäíîãî ÷èñëà.</para>

57 /// </returns>

58 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

59 publi
 stati
 T PartialWrite<T>(this ref T target, T sour
e, int shift, int limit) where

T : stru
t => target = Bit<T>.PartialWrite(target, sour
e, shift, limit);→֒

60

61 /// <summary>

62 /// <para>Reads a spe
ified number of bits from the number at spe
ified position.</para>

63 /// <para>Ñ÷èòûâàåò óêàçàííîå êîëè÷åñòâî áèò èç ÷èñëà â óêàçàííîé ïîçèöèè.</para>

64 /// </summary>

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

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

67 /// <para>Òèï ÷èñëà.</para>

68 /// </typeparam>

69 /// <param name="target">

70 /// <para>The number from whi
h the partial read will be performed.</para>

71 /// <para>×èñëî èç êîòîðîãî áóäåò âûïîëíåíî ÷àñòè÷íîå ÷òåíèå.</para>

72 /// </param>

73 /// <param name="shift">

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

75 /// <para>Ñòàðòîâàÿ ïîçèöèÿ ÷òåíèÿ.</para>

76 /// </param>

77 /// <param name="limit">

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

79 /// <para>Êîëè÷åñòâî áèò, êîòîðûå íóæíî ñ÷èòàòü.</para>

80 /// </param>

81 /// <returns>

82 /// <para>The number 
onsisting of bits read from the sour
e number.</para>

83 /// <para>×èñëî ñîñòîÿùåå èç ñ÷èòàííûõ èç èñõîäíîãî ÷èñëà áèò.</para>

84 /// </returns>

85 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

86 publi
 stati
 T PartialRead<T>(this T target, int shift, int limit) =>

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

87 }
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88 }

1.6 ./
sharp/Platform.Numbers/Bit[T℄.
s

1 using System;

2 using System.Runtime.CompilerServi
es;

3 using Platform.Ex
eptions;

4 using Platform.Refle
tion;

5

6 // ReSharper disable Stati
FieldInGeneri
Type

7

8 namespa
e Platform.Numbers

9 {

10 /// <summary>

11 /// <para>Represents a set of 
ompiled bit operations delegates.</para>

12 /// <para>Ïðåäñòàâëÿåò íàáîð ñêîìïèëèðîâàííûõ äåëåãàòîâ áèòîâûõ îïåðàöèé.</para>

13 /// </summary>

14 publi
 stati
 
lass Bit<T>

15 {

16 /// <summary>

17 /// <para>A read-only field that represents a bitwise inversion fun
tion delegate.</para>

18 /// <para>Ïîëå òîëüêî äëÿ ÷òåíèÿ, ïðåäñòàâëÿþùåå äåëåãàò �óíêöèè ïîáèòîâîé èíâåðñèè

÷èñëà.</para>→֒

19 /// </summary>

20 publi
 stati
 readonly Fun
<T, T> Not = CompileNotDelegate();

21

22 /// <summary>

23 /// <para>A read-only field that represents a logi
 addition fun
tion delegate.</para>

24 /// <para>Ïîëå òîëüêî äëÿ ÷òåíèÿ, ïðåäñòàâëÿþùåå äåëåãàò �óíêöèè ëîãè÷åñêîãî

ñëîæåíèÿ.</para>→֒

25 /// </summary>

26 publi
 stati
 readonly Fun
<T, T, T> Or = CompileOrDelegate();

27

28 /// <summary>

29 /// <para>A read-only field that represents a logi
 multipli
ation fun
tion

delegate.</para>→֒

30 /// <para>Ïîëå òîëüêî äëÿ ÷òåíèÿ, ïðåäñòàâëÿþùåå äåëåãàò �óíêöèè ëîãè÷åñêîãî

óìíîæåíèÿ.</para>→֒

31 /// </summary>

32 publi
 stati
 readonly Fun
<T, T, T> And = CompileAndDelegate();

33

34 /// <summary>

35 /// <para>A read-only field that represents a bitwise left shift fun
tion

delegate.</para>→֒

36 /// <para>Ïîëå òîëüêî äëÿ ÷òåíèÿ, ïðåäñòàâëÿþùåå äåëåãàò �óíêöèè ïîáèòîâîãî ñäâèãà ÷èñëà

âëåâî.</para>→֒

37 /// </summary>

38 publi
 stati
 readonly Fun
<T, int, T> ShiftLeft = CompileShiftLeftDelegate();

39

40 /// <summary>

41 /// <para>A read-only field that represents a bitwise right shift fun
tion

delegate.</para>→֒

42 /// <para>Ïîëå òîëüêî äëÿ ÷òåíèÿ, ïðåäñòàâëÿþùåå äåëåãàò �óíêöèè ïîáèòîâîãî ñäâèãà ÷èñëà

âïðàâî.</para>→֒

43 /// </summary>

44 publi
 stati
 readonly Fun
<T, int, T> ShiftRight = CompileShiftRightDelegate();

45

46 /// <summary>

47 /// <para>A read-only field that represents a bitwise number representation partial

rewrite fun
tion delegate.</para>→֒

48 /// <para>Ïîëå òîëüêî äëÿ ÷òåíèÿ, ïðåäñòàâëÿþùåå äåëåãàò �óíêöèè ÷àñòè÷íîé ïîáèòîâîé

ïåðåçàïèñè ïðåäñòàâëåíèÿ ÷èñëà.</para>→֒

49 /// </summary>

50 publi
 stati
 readonly Fun
<T, T, int, int, T> PartialWrite =

CompilePartialWriteDelegate();→֒

51

52 /// <summary>

53 /// <para>A read-only field that represents a bitwise number representation partial read

fun
tion delegate.</para>→֒

54 /// <para>Ïîëå òîëüêî äëÿ ÷òåíèÿ, ïðåäñòàâëÿþùåå äåëåãàò �óíêöèè ÷àñòè÷íîãî ïîáèòîâîãî

ñ÷èòûâàíèÿ ÷èñëà.</para>→֒

55 /// </summary>

56 publi
 stati
 readonly Fun
<T, int, int, T> PartialRead = CompilePartialReadDelegate();

57 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

58 private stati
 Fun
<T, T> CompileNotDelegate()

59 {

60 return DelegateHelpers.Compile<Fun
<T, T>>(emiter =>

61 {

62 Ensure.Always.IsNumeri
<T>();
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63 emiter.LoadArguments(0);

64 emiter.Not();

65 emiter.Return();

66 });

67 }

68 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

69 private stati
 Fun
<T, T, T> CompileOrDelegate()

70 {

71 return DelegateHelpers.Compile<Fun
<T, T, T>>(emiter =>

72 {

73 Ensure.Always.IsNumeri
<T>();

74 emiter.LoadArguments(0, 1);

75 emiter.Or();

76 emiter.Return();

77 });

78 }

79 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

80 private stati
 Fun
<T, T, T> CompileAndDelegate()

81 {

82 return DelegateHelpers.Compile<Fun
<T, T, T>>(emiter =>

83 {

84 Ensure.Always.IsNumeri
<T>();

85 emiter.LoadArguments(0, 1);

86 emiter.And();

87 emiter.Return();

88 });

89 }

90 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

91 private stati
 Fun
<T, int, T> CompileShiftLeftDelegate()

92 {

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

94 {

95 Ensure.Always.IsNumeri
<T>();

96 emiter.LoadArguments(0, 1);

97 emiter.ShiftLeft();

98 emiter.Return();

99 });

100 }

101 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

102 private stati
 Fun
<T, int, T> CompileShiftRightDelegate()

103 {

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

105 {

106 Ensure.Always.IsNumeri
<T>();

107 emiter.LoadArguments(0, 1);

108 emiter.ShiftRight<T>();

109 emiter.Return();

110 });

111 }

112 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

113 private stati
 Fun
<T, T, int, int, T> CompilePartialWriteDelegate()

114 {

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

116 {

117 Ensure.Always.IsNumeri
<T>();

118 var 
onstants = GetConstants();

119 var bitsNumber = 
onstants.Item1;

120 var numberFilledWithOnes = 
onstants.Item2;

121 ushort shiftArgument = 2;

122 ushort limitArgument = 3;

123 var 
he
kLimit = emiter.DefineLabel();

124 var 
al
ulateSour
eMask = emiter.DefineLabel();

125 // Che
k shift

126 emiter.LoadArgument(shiftArgument);

127 emiter.LoadConstant(0);

128 emiter.Bran
hIfGreaterOrEqual(
he
kLimit); // Skip fix

129 // Fix shift

130 emiter.LoadConstant(bitsNumber);

131 emiter.LoadArgument(shiftArgument);

132 emiter.Add();

133 emiter.StoreArgument(shiftArgument);

134 emiter.MarkLabel(
he
kLimit);

135 // Che
k limit

136 emiter.LoadArgument(limitArgument);

137 emiter.LoadConstant(0);

138 emiter.Bran
hIfGreaterOrEqual(
al
ulateSour
eMask); // Skip fix

139 // Fix limit

140 emiter.LoadConstant(bitsNumber);
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141 emiter.LoadArgument(limitArgument);

142 emiter.Add();

143 emiter.StoreArgument(limitArgument);

144 emiter.MarkLabel(
al
ulateSour
eMask);

145 var sour
eMask = emiter.De
lareLo
al<T>();

146 var targetMask = emiter.De
lareLo
al<T>();

147 emiter.LoadConstant(typeof(T), numberFilledWithOnes);

148 emiter.LoadArgument(limitArgument);

149 emiter.ShiftLeft();

150 emiter.Not();

151 emiter.LoadConstant(typeof(T), numberFilledWithOnes);

152 emiter.And();

153 emiter.StoreLo
al(sour
eMask);

154 emiter.LoadLo
al(sour
eMask);

155 emiter.LoadArgument(shiftArgument);

156 emiter.ShiftLeft();

157 emiter.Not();

158 emiter.StoreLo
al(targetMask);

159 emiter.LoadArgument(0); // target

160 emiter.LoadLo
al(targetMask);

161 emiter.And();

162 emiter.LoadArgument(1); // sour
e

163 emiter.LoadLo
al(sour
eMask);

164 emiter.And();

165 emiter.LoadArgument(shiftArgument);

166 emiter.ShiftLeft();

167 emiter.Or();

168 emiter.Return();

169 });

170 }

171 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

172 private stati
 Fun
<T, int, int, T> CompilePartialReadDelegate()

173 {

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

175 {

176 Ensure.Always.IsNumeri
<T>();

177 var 
onstants = GetConstants();

178 var bitsNumber = 
onstants.Item1;

179 var numberFilledWithOnes = 
onstants.Item2;

180 ushort shiftArgument = 1;

181 ushort limitArgument = 2;

182 var 
he
kLimit = emiter.DefineLabel();

183 var 
al
ulateSour
eMask = emiter.DefineLabel();

184 // Che
k shift

185 emiter.LoadArgument(shiftArgument);

186 emiter.LoadConstant(0);

187 emiter.Bran
hIfGreaterOrEqual(
he
kLimit); // Skip fix

188 // Fix shift

189 emiter.LoadConstant(bitsNumber);

190 emiter.LoadArgument(shiftArgument);

191 emiter.Add();

192 emiter.StoreArgument(shiftArgument);

193 emiter.MarkLabel(
he
kLimit);

194 // Che
k limit

195 emiter.LoadArgument(limitArgument);

196 emiter.LoadConstant(0);

197 emiter.Bran
hIfGreaterOrEqual(
al
ulateSour
eMask); // Skip fix

198 // Fix limit

199 emiter.LoadConstant(bitsNumber);

200 emiter.LoadArgument(limitArgument);

201 emiter.Add();

202 emiter.StoreArgument(limitArgument);

203 emiter.MarkLabel(
al
ulateSour
eMask);

204 var sour
eMask = emiter.De
lareLo
al<T>();

205 var targetMask = emiter.De
lareLo
al<T>();

206 emiter.LoadConstant(typeof(T), numberFilledWithOnes);

207 emiter.LoadArgument(limitArgument); // limit

208 emiter.ShiftLeft();

209 emiter.Not();

210 emiter.LoadConstant(typeof(T), numberFilledWithOnes);

211 emiter.And();

212 emiter.StoreLo
al(sour
eMask);

213 emiter.LoadLo
al(sour
eMask);

214 emiter.LoadArgument(shiftArgument);

215 emiter.ShiftLeft();

216 emiter.StoreLo
al(targetMask);

217 emiter.LoadArgument(0); // target

218 emiter.LoadLo
al(targetMask);
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219 emiter.And();

220 emiter.LoadArgument(shiftArgument);

221 emiter.ShiftRight<T>();

222 emiter.Return();

223 });

224 }

225 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

226 private stati
 Tuple<int, T> GetConstants()

227 {

228 var type = typeof(T);

229 if (type == typeof(ulong))

230 {

231 return new Tuple<int, T>(64, (T)(obje
t)ulong.MaxValue);

232 }

233 if (type == typeof(uint))

234 {

235 return new Tuple<int, T>(32, (T)(obje
t)uint.MaxValue);

236 }

237 if (type == typeof(ushort))

238 {

239 return new Tuple<int, T>(16, (T)(obje
t)ushort.MaxValue);

240 }

241 if (type == typeof(byte))

242 {

243 return new Tuple<int, T>(8, (T)(obje
t)byte.MaxValue);

244 }

245 throw new NotSupportedEx
eption();

246 }

247 }

248 }

1.7 ./
sharp/Platform.Numbers/Math.
s

1 using System;

2 using System.Runtime.CompilerServi
es;

3

4 namespa
e Platform.Numbers

5 {

6 /// <summary>

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

8 /// <para>Ïðåäñòàâëÿåò íàáîð ìàòåìàòè÷åñêèõ ìåòîäîâ.</para>

9 /// </summary>

10 /// <remarks>Resizable array (FileMappedMemory) for values 
a
he may be used. or 
a
hed

oeis.org</remarks>→֒

11 publi
 stati
 
lass Math

12 {

13 private stati
 readonly ulong[℄ _fa
torials =

14 {

15 1, 1, 2, 6, 24, 120, 720, 5040, 40320, 362880, 3628800, 39916800,

16 479001600, 6227020800, 87178291200, 1307674368000, 20922789888000,

17 355687428096000, 6402373705728000, 121645100408832000, 2432902008176640000

18 };

19 private stati
 readonly ulong[℄ _
atalans =

20 {

21 1, 1, 2, 5, 14, 42, 132, 429, 1430, 4862, 16796, 58786, 208012,

22 742900, 2674440, 9694845, 35357670, 129644790, 477638700, 1767263190,

23 6564120420, 24466267020, 91482563640, 343059613650, 1289904147324, 4861946401452,

24 18367353072152, 69533550916004, 263747951750360, 1002242216651368, 3814986502092304,

25 14544636039226909, 55534064877048198, 212336130412243110, 812944042149730764,

3116285494907301262, 11959798385860453492→֒

26 };

27

28 /// <summary>

29 /// <para>Represents the limit for 
al
ulating the 
atanal number, supported by the <see


ref="ulong"/> type.</para>→֒

30 /// <para>Ïðåäñòàâëÿåò ïðåäåë ðàñ÷¼òà êàòàíàëîâîãî ÷èñëà, ïîääåðæèâàåìûé <see


ref="ulong"/> òèïîì.</para>→֒

31 /// </summary>

32 publi
 stati
 readonly ulong MaximumFa
torialNumber = 20;

33

34 /// <summary>

35 /// <para>Represents the limit for 
al
ulating the fa
torial number, supported by the

<see 
ref="ulong"/> type.</para>→֒

36 /// <para>Ïðåäñòàâëÿåò ïðåäåë ðàñ÷¼òà �àêòîðèàëà ÷èñëà, ïîääåðæèâàåìûé <see


ref="ulong"/> òèïîì.</para>→֒

37 /// </summary>

38 publi
 stati
 readonly ulong MaximumCatalanIndex = 36;

39

40 /// <summary>
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41 /// <para>Returns the produ
t of all positive integers less than or equal to the number

spe
ified as an argument.</para>→֒

42 /// <para>Âîçâðàùàåò ïðîèçâåäåíèå âñåõ ïîëîæèòåëüíûõ ÷èñåë ìåíüøå èëè ðàâíûõ óêàçàííîìó

â êà÷åñòâå àðãóìåíòà ÷èñëó.</para>→֒

43 /// </summary>

44 /// <param name="n">

45 /// <para>The maximum positive number that will parti
ipate in fa
torial's

produ
t.</para>→֒

46 /// <para>Ìàêñèìàëüíîå ïîëîæèòåëüíîå ÷èñëî, êîòîðîå áóäåò ó÷àñòâîâàòü â ïðîèçâåäåíèè

�àêòîðèàëà.</para>→֒

47 /// </param>

48 /// <returns>

49 /// <para>The produ
t of all positive integers less than or equal to the number

spe
ified as an argument.</para>→֒

50 /// <para>Ïðîèçâåäåíèå âñåõ ïîëîæèòåëüíûõ ÷èñåë ìåíüøå èëè ðàâíûõ óêàçàííîìó, â êà÷åñòâå

àðãóìåíòà, ÷èñëó.</para>→֒

51 /// </returns>

52 publi
 stati
 ulong Fa
torial(ulong n)

53 {

54 if (n >= 0 && n <= MaximumFa
torialNumber)

55 {

56 return _fa
torials[n℄;

57 }

58 else

59 {

60 throw new ArgumentOutOfRangeEx
eption($"Only numbers from 0 to

{MaximumFa
torialNumber} are supported by unsigned integer with 64 bits

length.");

→֒

→֒

61 }

62 }

63

64 /// <summary>

65 /// <para>Returns the Catalan Number with the number spe
ified as an argument.</para>

66 /// <para>Âîçâðàùàåò ×èñëî Êàòàíàëà ñ íîìåðîì, óêàçàííûì â êà÷åñòâå àðãóìåíòà.</para>

67 /// </summary>

68 /// <param name="n">

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

70 /// <para>Íîìåð ×èñëà Êàòàíàëà.</para>

71 /// </param>

72 /// <returns>

73 /// <para>The Catalan Number with the number spe
ified as an argument.</para>

74 /// <para>×èñëî Êàòàíàëà ñ íîìåðîì, óêàçàííûì â êà÷åñòâå àðãóìåíòà.</para>

75 /// </returns>

76 publi
 stati
 ulong Catalan(ulong n)

77 {

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

79 {

80 return _
atalans[n℄;

81 }

82 else

83 {

84 throw new ArgumentOutOfRangeEx
eption($"Only numbers from 0 to

{MaximumCatalanIndex} are supported by unsigned integer with 64 bits

length.");

→֒

→֒

85 }

86 }

87

88 /// <summary>

89 /// <para>Che
ks if a number is a power of two.</para>

90 /// <para>Ïðîâåðÿåò, ÿâëÿåòñÿ ëè ÷èñëî ñòåïåíüþ äâîéêè.</para>

91 /// </summary>

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

93 /// <para>The number to 
he
k.</para>

94 /// <para>×èñëî äëÿ ïðîâåðêè.</para>

95 /// </param>

96 /// <returns>

97 /// <para>True if the number is a power of two otherwise false.</para>

98 /// <para>True, åñëè ÷èñëî ÿâëÿåòñÿ ñòåïåíüþ äâîéêè, èíà÷å - false.</para>

99 /// </returns>

100 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

101 publi
 stati
 bool IsPowerOfTwo(ulong x) => (x & x - 1) == 0;

102

103 /// <summary>

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

105 /// <para>Áåð¼ò ìîäóëü îò ÷èñëà.</para>

106 /// </summary>

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

109 /// <para>Òèï ÷èñëà.</para>

110 /// </typeparam>

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

112 /// <para>The number from whi
h to take the absolute value.</para>

113 /// <para>×èñëî, îò êîòîðîãî íåîáõîäèìî âçÿòü àáñîëþòíîå çíà÷åíèå.</para>

114 /// </param>

115 /// <returns>

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

117 /// <para>Àáñîëþòíîå çíà÷åíèå ÷èñëà.</para>

118 /// </returns>

119 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

120 publi
 stati
 T Abs<T>(T x) => Math<T>.Abs(x);

121

122 /// <summary>

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

124 /// <para>Äåëàåò ÷èñëî îòðèöàòåëüíûì.</para>

125 /// </summary>

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

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

128 /// <para>Òèï ÷èñëà.</para>

129 /// </typeparam>

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

131 /// <para>The number to be made negative.</para>

132 /// <para>×èñëî êîòîðîå íóæíî ñäåëàòü îòðèöàòåëüíûì.</para>

133 /// </param>

134 /// <returns>

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

136 /// <para>Îòðèöàòåëüíîå ÷èñëî.</para>

137 /// </returns>

138 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

139 publi
 stati
 T Negate<T>(T x) => Math<T>.Negate(x);

140 }

141 }

1.8 ./
sharp/Platform.Numbers/MathExtensions.
s

1 using System.Runtime.CompilerServi
es;

2

3 namespa
e Platform.Numbers

4 {

5 /// <summary>

6 /// <para>Represents a set of extension methods that perform mathemati
al operations on

arbitrary obje
t types.</para>→֒

7 /// <para>Ïðåäñòàâëÿåò íàáîð ìåòîäîâ ðàñøèðåíèÿ âûïîëíÿþùèõ ìàòåìàòè÷åñêèå îïåðàöèè äëÿ

îáúåêòîâ ïðîèçâîëüíîãî òèïà.</para>→֒

8 /// </summary>

9 publi
 stati
 
lass MathExtensions

10 {

11 /// <summary>

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

13 /// <para>Áåð¼ò ìîäóëü îò ÷èñëà.</para>

14 /// </summary>

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

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

17 /// <para>Òèï ÷èñëà.</para>

18 /// </typeparam>

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

20 /// <para>The number from whi
h to take the absolute value.</para>

21 /// <para>×èñëî îò êîòîðîãî íåîáõîäèìî âçÿòü àáñîëþòíîå çíà÷åíèå.</para>

22 /// </param>

23 /// <returns>

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

25 /// <para>Àáñîëþòíîå çíà÷åíèå ÷èñëà.</para>

26 /// </returns>

27 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

28 publi
 stati
 T Abs<T>(this ref T x) where T : stru
t => x = Math<T>.Abs(x);

29

30 /// <summary>

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

32 /// <para>Äåëàåò ÷èñëî îòðèöàòåëüíûì.</para>

33 /// </summary>

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

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

36 /// <para>Òèï ÷èñëà.</para>

37 /// </typeparam>

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

39 /// <para>The number to be made negative.</para>

40 /// <para>×èñëî êîòîðîå íóæíî ñäåëàòü îòðèöàòåëüíûì.</para>
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41 /// </param>

42 /// <returns>

43 /// <para>Negative number.</para>

44 /// <para>Îòðèöàòåëüíîå ÷èñëî.</para>

45 /// </returns>

46 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

47 publi
 stati
 T Negate<T>(this ref T x) where T : stru
t => x = Math<T>.Negate(x);

48 }

49 }

1.9 ./
sharp/Platform.Numbers/Math[T℄.
s

1 using System;

2 using System.Runtime.CompilerServi
es;

3 using Platform.Ex
eptions;

4 using Platform.Refle
tion;

5

6 // ReSharper disable Stati
FieldInGeneri
Type

7 namespa
e Platform.Numbers

8 {

9 /// <summary>

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

11 /// <para>Ïðåäñòàâëÿåò íàáîð ñêîìïèëèðîâàííûõ äåëåãàòîâ ìàòåìàòè÷åñêèõ îïåðàöèé.</para>

12 /// </summary>

13 publi
 stati
 
lass Math<T>

14 {

15 /// <summary>

16 /// <para>A read-only field that represents a number modulus 
al
ulation fun
tion

delegate.</para>→֒

17 /// <para>Ïîëå òîëüêî äëÿ ÷òåíèÿ, êîòîðîå ïðåäñòàâëÿåò äåëåãàò �óíêöèè âû÷èñëåíèÿ ìîäóëÿ

÷èñëà.</para>→֒

18 /// </summary>

19 publi
 stati
 readonly Fun
<T, T> Abs = CompileAbsDelegate();

20

21 /// <summary>

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

23 /// <para>Ïîëå òîëüêî äëÿ ÷òåíèÿ, êîòîðîå ïðåäñòàâëÿåò äåëåãàò �óíêöèè îòðèöàíèÿ

÷èñëà.</para>→֒

24 /// </summary>

25 publi
 stati
 readonly Fun
<T, T> Negate = CompileNegateDelegate();

26 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

27 private stati
 Fun
<T, T> CompileAbsDelegate()

28 {

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

30 {

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

32 emiter.LoadArgument(0);

33 if (Numeri
Type<T>.IsSigned)

34 {

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

36 }

37 emiter.Return();

38 });

39 }

40 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

41 private stati
 Fun
<T, T> CompileNegateDelegate()

42 {

43 return DelegateHelpers.Compile<Fun
<T, T>>(emiter =>

44 {

45 emiter.LoadArgument(0);

46 emiter.Negate();

47 emiter.Return();

48 });

49 }

50 }

51 }

1.10 ./
sharp/Platform.Numbers.Tests/Arithmeti
ExtensionsTests.
s

1 using Xunit;

2

3 namespa
e Platform.Numbers.Tests

4 {

5 publi
 stati
 
lass Arithmeti
ExtensionsTests

6 {

7 [Fa
t℄

8 publi
 stati
 void In
rementTest()

9 {

10 var number = 0UL;

11 var returnValue = number.In
rement();
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12 Assert.Equal(1UL, returnValue);

13 Assert.Equal(1UL, number);

14 }

15

16 [Fa
t℄

17 publi
 stati
 void De
rementTest()

18 {

19 var number = 1UL;

20 var returnValue = number.De
rement();

21 Assert.Equal(0UL, returnValue);

22 Assert.Equal(0UL, number);

23 }

24 }

25 }

1.11 ./
sharp/Platform.Numbers.Tests/Arithmeti
Tests.
s

1 using System;

2 using Xunit;

3

4 namespa
e Platform.Numbers.Tests

5 {

6 publi
 stati
 
lass Arithmeti
Tests

7 {

8 [Fa
t℄

9 publi
 stati
 void CompiledOperationsTest()

10 {

11 Assert.Equal(3, Arithmeti
.Add(1, 2));

12 Assert.Equal(1, Arithmeti
.Subtra
t(2, 1));

13 Assert.Equal(8, Arithmeti
.Multiply(2, 4));

14 Assert.Equal(4, Arithmeti
.Divide(8, 2));

15 Assert.Equal(2, Arithmeti
.In
rement(1));

16 Assert.Equal(1UL, Arithmeti
.De
rement(2UL));

17 Assert.Throws<NotSupportedEx
eption>(() => Arithmeti
<string>.Subtra
t("1", "2"));

18 }

19 }

20 }

1.12 ./
sharp/Platform.Numbers.Tests/BitTests.
s

1 using System;

2 using Platform.Refle
tion;

3 using Xunit;

4

5 namespa
e Platform.Numbers.Tests

6 {

7 publi
 stati
 
lass BitTests

8 {

9 [Theory℄

10 [InlineData(00, -1)℄ // 0000 0000 (none, -1)

11 [InlineData(01, 00)℄ // 0000 0001 (first, 0)

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

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

14 publi
 stati
 void GetLowestBitPositionTest(ulong value, int expe
tedPosition)

15 {

16 Assert.True(Bit.GetLowestPosition(value) == expe
tedPosition);

17 }

18

19 [Fa
t℄

20 publi
 stati
 void ByteBitwiseOperationsTest()

21 {

22 Assert.True(Bit<byte>.Not(2) == un
he
ked((byte)~2));

23 Assert.True(Bit<byte>.Or(1, 2) == (1 | 2));

24 Assert.True(Bit<byte>.And(1, 2) == (1 & 2));

25 Assert.True(Bit<byte>.ShiftLeft(1, 2) == (1 << 2));

26 Assert.True(Bit<byte>.ShiftRight(1, 2) == (1 >> 2));

27 Assert.Equal(Numeri
Type<byte>.MaxValue >> 1,

Bit<byte>.ShiftRight(Numeri
Type<byte>.MaxValue, 1));→֒

28 }

29

30 [Fa
t℄

31 publi
 stati
 void UInt16BitwiseOperationsTest()

32 {

33 Assert.True(Bit<ushort>.Not(2) == un
he
ked((ushort)~2));

34 Assert.True(Bit<ushort>.Or(1, 2) == (1 | 2));

35 Assert.True(Bit<ushort>.And(1, 2) == (1 & 2));

36 Assert.True(Bit<ushort>.ShiftLeft(1, 2) == (1 << 2));

37 Assert.True(Bit<ushort>.ShiftRight(1, 2) == (1 >> 2));

38 Assert.Equal(Numeri
Type<ushort>.MaxValue >> 1,

Bit<ushort>.ShiftRight(Numeri
Type<ushort>.MaxValue, 1));→֒
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39 }

40

41 [Fa
t℄

42 publi
 stati
 void UInt32BitwiseOperationsTest()

43 {

44 Assert.True(Bit<uint>.Not(2) == un
he
ked((uint)~2));

45 Assert.True(Bit<uint>.Or(1, 2) == (1 | 2));

46 Assert.True(Bit<uint>.And(1, 2) == (1 & 2));

47 Assert.True(Bit<uint>.ShiftLeft(1, 2) == (1 << 2));

48 Assert.True(Bit<uint>.ShiftRight(1, 2) == (1 >> 2));

49 Assert.Equal(Numeri
Type<uint>.MaxValue >> 1,

Bit<uint>.ShiftRight(Numeri
Type<uint>.MaxValue, 1));→֒

50 }

51

52 [Fa
t℄

53 publi
 stati
 void UInt64BitwiseOperationsTest()

54 {

55 Assert.True(Bit<ulong>.Not(2) == un
he
ked((ulong)~2));

56 Assert.True(Bit<ulong>.Or(1, 2) == (1 | 2));

57 Assert.True(Bit<ulong>.And(1, 2) == (1 & 2));

58 Assert.True(Bit<ulong>.ShiftLeft(1, 2) == (1 << 2));

59 Assert.True(Bit<ulong>.ShiftRight(1, 2) == (1 >> 2));

60 Assert.Equal(Numeri
Type<ulong>.MaxValue >> 1,

Bit<ulong>.ShiftRight(Numeri
Type<ulong>.MaxValue, 1));→֒

61 }

62

63 [Fa
t℄

64 publi
 stati
 void PartialReadWriteTest()

65 {

66 {

67 uint firstValue = 1;

68 uint se
ondValue = 1543;

69

70 // Pa
k (join) two values at the same time

71 uint value = se
ondValue << 1 | firstValue;

72

73 uint unpa
kagedFirstValue = value & 1;

74 uint unpa
kagedSe
ondValue = (value & 0xFFFFFFFE) >> 1;

75

76 Assert.True(firstValue == unpa
kagedFirstValue);

77 Assert.True(se
ondValue == unpa
kagedSe
ondValue);

78

79 // Using universal fun
tions:

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

81 Assert.True(PartialRead(value, 1, -1) == se
ondValue);

82

83 firstValue = 0;

84 se
ondValue = 6892;

85

86 value = PartialWrite(value, firstValue, 0, 1);

87 value = PartialWrite(value, se
ondValue, 1, -1);

88

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

90 Assert.True(PartialRead(value, 1, -1) == se
ondValue);

91 }

92

93 {

94 uint firstValue = 1;

95 uint se
ondValue = 1543;

96

97 // Pa
k (join) two values at the same time

98 uint value = se
ondValue << 1 | firstValue;

99

100 uint unpa
kagedFirstValue = value & 1;

101 uint unpa
kagedSe
ondValue = (value & 0xFFFFFFFE) >> 1;

102

103 Assert.True(firstValue == unpa
kagedFirstValue);

104 Assert.True(se
ondValue == unpa
kagedSe
ondValue);

105

106 // Using universal fun
tions:

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

108 Assert.True(Bit.PartialRead(value, 1, -1) == se
ondValue);

109

110 firstValue = 0;

111 se
ondValue = 6892;

112

113 value = Bit.PartialWrite(value, firstValue, 0, 1);

114 value = Bit.PartialWrite(value, se
ondValue, 1, -1);

115

116 Assert.True(Bit.PartialRead(value, 0, 1) == firstValue);
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117 Assert.True(Bit.PartialRead(value, 1, -1) == se
ondValue);

118 }

119

120 {

121 uint firstValue = 1;

122 uint se
ondValue = 1543;

123

124 // Pa
k (join) two values at the same time

125 uint value = se
ondValue << 1 | firstValue;

126

127 uint unpa
kagedFirstValue = value & 1;

128 uint unpa
kagedSe
ondValue = (value & 0xFFFFFFFE) >> 1;

129

130 Assert.True(firstValue == unpa
kagedFirstValue);

131 Assert.True(se
ondValue == unpa
kagedSe
ondValue);

132

133 // Using universal fun
tions:

134 var readMasksAndShiftFor0And1 = GetReadMaskAndShift(0, 1);

135 var readMasksAndShiftFor1AndMinus1 = GetReadMaskAndShift(1, -1);

136 var writeMasksAndShiftFor0And1 = GetWriteMasksAndShift(0, 1);

137 var writeMasksAndShiftFor1AndMinus1 = GetWriteMasksAndShift(1, -1);

138

139 Assert.True(PartialRead(value, readMasksAndShiftFor0And1) == firstValue);

140 Assert.True(PartialRead(value, readMasksAndShiftFor1AndMinus1) == se
ondValue);

141

142 firstValue = 0;

143 se
ondValue = 6892;

144

145 value = PartialWrite(value, firstValue, writeMasksAndShiftFor0And1);

146 value = PartialWrite(value, se
ondValue, writeMasksAndShiftFor1AndMinus1);

147

148 Assert.True(PartialRead(value, readMasksAndShiftFor0And1) == firstValue);

149 Assert.True(PartialRead(value, readMasksAndShiftFor1AndMinus1) == se
ondValue);

150 }

151 }

152

153 // TODO: Can be optimized using pre
al
ulation of TargetMask and Sour
eMask

154 private stati
 uint PartialWrite(uint target, uint sour
e, 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 sour
eMask = ~(uint.MaxValue << limit) & uint.MaxValue;

165 var targetMask = ~(sour
eMask << shift);

166 return target & targetMask | (sour
e & sour
eMask) << shift;

167 }

168 private stati
 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 sour
eMask = ~(uint.MaxValue << limit) & uint.MaxValue;

179 var targetMask = sour
eMask << shift;

180 return (target & targetMask) >> shift;

181 }

182 private stati
 Tuple<uint, uint, int> GetWriteMasksAndShift(int shift, int limit)

183 {

184 if (shift < 0)

185 {

186 shift = 32 + shift;

187 }

188 if (limit < 0)

189 {

190 limit = 32 + limit;

191 }

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

193 var targetMask = ~(sour
eMask << shift);

194 return new Tuple<uint, uint, int>(targetMask, sour
eMask, shift);

195 }
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196 private stati
 Tuple<uint, int> GetReadMaskAndShift(int shift, int limit)

197 {

198 if (shift < 0)

199 {

200 shift = 32 + shift;

201 }

202 if (limit < 0)

203 {

204 limit = 32 + limit;

205 }

206 var sour
eMask = ~(uint.MaxValue << limit) & uint.MaxValue;

207 var targetMask = sour
eMask << shift;

208 return new Tuple<uint, int>(targetMask, shift);

209 }

210 private stati
 uint PartialWrite(uint target, uint targetMask, uint sour
e, uint

sour
eMask, int shift) => target & targetMask | (sour
e & sour
eMask) << shift;→֒

211 private stati
 uint PartialWrite(uint target, uint sour
e, Tuple<uint, uint, int>

masksAndShift) => PartialWrite(target, masksAndShift.Item1, sour
e,

masksAndShift.Item2, masksAndShift.Item3);

→֒

→֒

212 private stati
 uint PartialRead(uint target, uint targetMask, int shift) => (target &

targetMask) >> shift;→֒

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

PartialRead(target, masksAndShift.Item1, masksAndShift.Item2);→֒

214

215 [Fa
t℄

216 publi
 stati
 void BugWithLoadingConstantOf8Test()

217 {

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

219 }

220 }

221 }

1.13 ./
sharp/Platform.Numbers.Tests/MathExtensionsTests.
s

1 using Xunit;

2

3 namespa
e Platform.Numbers.Tests

4 {

5 publi
 stati
 
lass MathExtensionsTests

6 {

7 [Fa
t℄

8 publi
 stati
 void AbsTest()

9 {

10 var number = -1L;

11 var returnValue = number.Abs();

12 Assert.Equal(1L, returnValue);

13 Assert.Equal(1L, number);

14 }

15

16 [Fa
t℄

17 publi
 stati
 void NegateTest()

18 {

19 var number = 2L;

20 var returnValue = number.Negate();

21 Assert.Equal(-2L, returnValue);

22 Assert.Equal(-2L, number);

23 }

24

25 [Fa
t℄

26 publi
 stati
 void UnsignedNegateTest()

27 {

28 var number = 2UL;

29 var returnValue = number.Negate();

30 Assert.Equal(18446744073709551614, returnValue);

31 Assert.Equal(18446744073709551614, number);

32 }

33 }

34 }

1.14 ./
sharp/Platform.Numbers.Tests/MathTests.
s

1 using Xunit;

2

3 namespa
e Platform.Numbers.Tests

4 {

5 publi
 stati
 
lass MathTests

6 {

7 [Fa
t℄

8 publi
 stati
 void CompiledOperationsTest()

9 {

20



10 Assert.True(Math.Abs(Arithmeti
<double>.Subtra
t(3D, 2D) - 1D) < 0.01);

11 }

12 }

13 }

1.15 ./
sharp/Platform.Numbers.Tests/SystemTests.
s

1 using Xunit;

2

3 namespa
e Platform.Numbers.Tests

4 {

5 publi
 stati
 
lass SystemTests

6 {

7 [Fa
t℄

8 publi
 stati
 void PossiblePa
kTwoValuesIntoOneTest()

9 {

10 uint value = 0;

11

12 // Set one to first bit

13 value |= 1;

14

15 Assert.True(value == 1);

16

17 // Set zero to first bit

18 value &= 0xFFFFFFFE;

19

20 // Get first bit

21 uint read = value & 1;

22

23 Assert.True(read == 0);

24

25 uint firstValue = 1;

26 uint se
ondValue = 1543;

27

28 // Pa
k (join) two values at the same time

29 value = (se
ondValue << 1) | firstValue;

30

31 uint unpa
kagedFirstValue = value & 1;

32 uint unpa
kagedSe
ondValue = (value & 0xFFFFFFFE) >> 1;

33

34 Assert.True(firstValue == unpa
kagedFirstValue);

35 Assert.True(se
ondValue == unpa
kagedSe
ondValue);

36

37 // Using universal fun
tions:

38

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

40 Assert.True(PartialRead(value, 1, -1) == se
ondValue);

41

42 firstValue = 0;

43 se
ondValue = 6892;

44

45 value = PartialWrite(value, firstValue, 0, 1);

46 value = PartialWrite(value, se
ondValue, 1, -1);

47

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

49 Assert.True(PartialRead(value, 1, -1) == se
ondValue);

50 }

51 private stati
 uint PartialWrite(uint target, uint sour
e, int shift, int limit)

52 {

53 if (shift < 0)

54 {

55 shift = 32 + shift;

56 }

57 if (limit < 0)

58 {

59 limit = 32 + limit;

60 }

61 var sour
eMask = ~(uint.MaxValue << limit) & uint.MaxValue;

62 var targetMask = ~(sour
eMask << shift);

63 return (target & targetMask) | ((sour
e & sour
eMask) << shift);

64 }

65 private stati
 uint PartialRead(uint target, int shift, int limit)

66 {

67 if (shift < 0)

68 {

69 shift = 32 + shift;

70 }

71 if (limit < 0)

72 {

73 limit = 32 + limit;

74 }

21



75 var sour
eMask = ~(uint.MaxValue << limit) & uint.MaxValue;

76 var targetMask = sour
eMask << shift;

77 return (target & targetMask) >> shift;

78 }

79 }

80 }
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