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[Tpo uTo byaem pasrosapuBaTh?




VnpaxxHeHune Nel

3apava. Yro BeiBeget cnegyroiynii kog?
Write(0.1 + 0.2 == 0.3);
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VnpaxxHeHune Nel

3apava. Yro BeiBeget cnegyroiynii kog?
Write(0.1 + 0.2 == 0.3);

@ true
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VnpaxxHeHune Nel

3apava. Yro BeiBeget cnegyroiynii kog?
Write(0.1 + 0.2 == 0.3);
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VnpaxxHeHune Nel

3apava. Yro BeiBeget cnegyroiynii kog?
Write(0.1 + 0.2 == 0.3);
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VnpaxxHeHune Nel

3apava. Yro BeiBeget cnegyroiynii kog?
Write(0.1 + 0.2 == 0.3);

(D) ArithmeticException
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VnpaxxHeHune Nel

3apava. Yro BeiBeget cnegyroiynii kog?
Write(0.1 + 0.2 == 0.3);

(D) ArithmeticException
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[Pewenne] Ynpaxnerue Nel

0.1d =~ 0.100000000000000005551115123125783
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[Pewenne] Ynpaxnerue Nel

0.1d =~ 0.100000000000000005551115123125783
+0.2d ~ 0.200000000000000011102230246251565
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[Pewenne] Ynpaxnerue Nel

0.1d =~ 0.100000000000000005551115123125783
+0.2d ~ 0.200000000000000011102230246251565
0.300000000000000044408920985006262
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[Pewerue] Ynpaxtenne Nel

0.1d
+0.2d

0.100000000000000005551115123125783
0.200000000000000011102230246251565
0.300000000000000044408920985006262

QX

0.3d 0.299999999999999988897769753 748435

Q
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[Pewerue] Ynpaxtenne Nel

0.1d =~ 0.100000000000000005551115123125783
+0.2d ~ 0.200000000000000011102230246251565
0.300000000000000044408920985006262

0.3d ~ 0.299999999999999988897769753748435

BobiBopa;:
0.1d + 0.2d # 0.3d
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VnpakHeHune Ne2

3apava. Yro BbiBegeT caeayrowumii Kog?
float Sum(float a, float b) => a + b;

float x;
void Main()
{
x = Sum(0.1f, 0.2f);
float y = Sum(0.1f, 0.2f);

Write(x == y);
GC.KeepAlive(y);
+
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VnpakHeHune Ne2

3apava. Yro BbiBegeT caeayrowumii Kog?
float Sum(float a, float b) => a + b;

float x;
void Main()
{
x = Sum(0.1f, 0.2f);
float y = Sum(0.1f, 0.2f);

Write(x == y);
GC.KeepAlive(y);
+

C) true
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VnpakHeHune Ne2

3apava. Yro BbiBegeT caeayrowumii Kog?
float Sum(float a, float b) => a + b;

float x;
void Main()
{
x = Sum(0.1f, 0.2f);
float y = Sum(0.1f, 0.2f);

Write(x == y);
GC.KeepAlive(y);
+

C) true
false
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VnpakHeHune Ne2

3apava. Yro BbiBegeT caeayrowumii Kog?
float Sum(float a, float b) => a + b;

float x;
void Main()
{
x = Sum(0.1f, 0.2f);
float y = Sum(0.1f, 0.2f);

Write(x == y);
GC.KeepAlive(y);
+

@ true @ ArithmeticException

false
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VnpakHeHune Ne2

3apava. Yro BbiBegeT caeayrowumii Kog?
float Sum(float a, float b) => a + b;

float x;
void Main()
{
x = Sum(0.1f, 0.2f);
float y = Sum(0.1f, 0.2f);

Write(x == y);
GC.KeepAlive(y);
+

@ true @ ArithmeticException

false (D) 3asucut
=} &
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VnpakHeHune Ne2

3apava. Yro BeiBeset caeayrowmii kog?
float Sum(float a, float b) => a + b;

float x;
void Main()
{
x = Sum(0.1f, 0.2f);
float y = Sum(0.1f, 0.2f);

Write(x == y);
GC.KeepAlive(y);
+

@ true @ ArithmeticException

false (D) 3asucut
=} &
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Vnpaxterune Ne3

3apava. Yro BbiBegeT caeayrowumii Kog?
float Sum(float a, float b) => a + b;

float x;
void Main()
{
x = Sum(0.1f, 0.2f);
float y = Sum(0.1f, 0.2f);

Write(x == y);
// GC.KeepAlive(y);
+
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Vnpaxterune Ne3

3apava. Yro BbiBegeT caeayrowumii Kog?
float Sum(float a, float b) => a + b;

float x;
void Main()
{
x = Sum(0.1f, 0.2f);
float y = Sum(0.1f, 0.2f);

Write(x == y);
// GC.KeepAlive(y);
+

@ true
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Vnpaxterune Ne3

3apava. Yro BbiBegeT caeayrowumii Kog?
float Sum(float a, float b) => a + b;

float x;
void Main()
{
x = Sum(0.1f, 0.2f);
float y = Sum(0.1f, 0.2f);

Write(x == y);
// GC.KeepAlive(y);
+

@ true
false
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Vnpaxterune Ne3

3apava. Yro BbiBegeT caeayrowumii Kog?
float Sum(float a, float b) => a + b;

float x;
void Main()
{
x = Sum(0.1f, 0.2f);
float y = Sum(0.1f, 0.2f);

Write(x == y);
// GC.KeepAlive(y);
+

@ true @ ArithmeticException

false

6/32 o <3 =»<=)» T 9DaC



Vnpaxterune Ne3

3apava. Yro BbiBegeT caeayrowumii Kog?
float Sum(float a, float b) => a + b;

float x;
void Main()
{
x = Sum(0.1f, 0.2f);
float y = Sum(0.1f, 0.2f);

Write(x == y);
// GC.KeepAlive(y);
+

@ true @ ArithmeticException

false (D) 3asucut
=] &
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Vnpaxterune Ne3

3apava. Yro BbiBegeT caeayrowumii Kog?
float Sum(float a, float b) => a + b;

float x;
void Main()
{
x = Sum(0.1f, 0.2f);
float y = Sum(0.1f, 0.2f);

Write(x == y);
// GC.KeepAlive(y);
+

@ true @ ArithmeticException

false @ 3asucuT
=] &

6/32 z 9ac



[Pewerue] Ynpaxterue Ne3

OTBer.

‘ Debug ‘ Release ‘
true false
true true

MS.NET
Mono
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[Pewerue] Ynpaxterue Ne3
OTsert.

‘ Debug ‘ Release ‘
MS.NET | true false
Mono true true
Ob6bsicHeHue.

ECMA-335, 1.12.1.3 "Handling of floating-point data types”

“The nominal type of the variable or expression is either

float32 or float64, but its value can be represented
internally with additional range and/or precision.”
7/32




Vnpaxterune Ned

3apava. YvmHoxute 6.2f Ha 10, pesynstat
BepHyTb B Buge int. [lonyunts 62.
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Vnpaxterune Ned

3apava. YvmHoxute 6.2f Ha 10, pesynstat
BepHyTb B Buge int. [lonyunts 62.

@ int valuel =
(int) (6.2f * 10);
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Vnpaxterune Ned

3apava. YvmHoxute 6.2f Ha 10, pesynstat
BepHyTb B Buge int. [lonyunts 62.

int valuel =

(int) (6.2f * 10);
@ float mul = 6.2f * 10;

int value2 = (int)mul;
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Vnpaxterune Ned

3apava. YvmHoxute 6.2f Ha 10, pesynstat
BepHyTb B Buge int. [lonyunts 62.

int valuel =
(int) (6.2f * 10);
@ float mul = 6.2f * 10;

© A n B npaBunbHble
int value2 = (int)mul;
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Vnpaxterune Ned

3apava. YvmHoxute 6.2f Ha 10, pesynstat
BepHyTb B Buge int. [lonyunts 62.

int valuel =

(int) (6.2f * 10);
@ float mul = 6.2f * 10;

© A n B npaBunbHble
int value2 = (int)mul;

@ A n B HenpaBunbHble
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Vnpaxterune Ned

3apava. YvmHoxute 6.2f Ha 10, pesynstat
BepHyTb B Buge int. [lonyunts 62.

int valuel =

(int) (6.2f * 10);
@ float mul = 6.2f * 10;

© A n B npaBunbHble
int value2 = (int)mul;

@ A n B HenpaBunbHble
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VnpaxHeHue Ned

3apava. YvmHoxute 6.2f Ha 10, pesynstat
BepHyTb B Buge int. [lonyunts 62.

8/32

@ int valuel =
(int) (6.2f * 10);

@ float mul = 6.2f * 10;
int value2 = (int)mul;

lNpoBepka pewieHus.

mcs 4.2.3
MSBuild/12.0/Bin/csc.exe

@ A n B npaBunbHble

@ A n B HenpaBunbHble

Roslyn 1.0.0-1.1.1 Roslyn 1.2.0+4
(A) valuel | 61 62
(B) value2 | 62 62

o

& = = E DA



[Pewenne] Ynpaxuerne Ned

double d = 6.2f * 10d;
// d = 61.9999980926513671875

float f = RoundToFloat(d); // f = 62
int il = TruncToInt(d); // 1 = |l
int i2 = TruncTolInt(f); // 1 = 6B
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[Pewenne] Ynpaxuerne Ned

double d = 6.2f * 10d;
// d = 61.9999980926513671875

float f = RoundToFloat(d); // f = 62
int il = TruncToInt(d); // 1 = |l
int i2 = TruncTolInt(f); // 1 = 6B

int valuel = (int) (6.2f * 10);
// IL_0000: ldc.i4.s 61 or 62 ; int
// IL_0002: stloc.0
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[Pewenne] Ynpaxuerne Ned

double d = 6.2f * 10d;
// d = 61.9999980926513671875

float f = RoundToFloat(d); // f = 62
int il = TruncToInt(d); // 1 = |l
int i2 = TruncTolInt(f); // 1 = 6B

int valuel = (int) (6.2f * 10);

// IL_0000: ldc.i4.s 61 or 62 ; int
// IL_0002: stloc.0

float mul = 6.2f * 10;

int value2 = (int)mul;

// IL_0003: ldc.r/ 62 ; float
// IL_0008: conv.i

// IL_0009: ldloc.0

9/32 o« =»<=)» T 9DaC




YnpaxHerune Neb

3apava. Boiyncante cnegyrolyme BeNNYUHbI:
Math.Round(-0.5), Math.Round(-1.5)
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YnpaxHerune Neb

3apava. Boiyncante cnegyrolyme BeNNYUHbI:
Math.Round(-0.5), Math.Round(-1.5)

Round (-0.5)
Round(-1.5)
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YnpaxHerune Neb

3apava. Boiyncante cnegyrolyme BeNNYUHbI:
Math.Round(-0.5), Math.Round(-1.5)

@ Round(-0.5)
Round(-1.5)

Round(-0.5)
Round(-1.5)

-1
-2
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YnpaxHerune Neb

3apava. Boiyncante cnegyrolyme BeNNYUHbI:
Math.Round(-0.5), Math.Round(-1.5)

@ Round(-0.5) = Round(-0.5) = 0
Round(-1.5) = -1 Round(-1.5) = -2

Round (-0.5) =il
Round(-1.5) =2
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YnpaxHerune Neb

3apava. Boiyncante cnegyrolyme BeNNYUHbI:
Math.Round(-0.5), Math.Round(-1.5)

@ Round(-0.5) = 0 © Round(-0.5) = 0
Round(-1.5) = -1 Round(-1.5) = -2
Round(-0.5) = -1 @ Round(-0.5) = -1

Round(-1.5) = -2 Round(-1.5) = -1
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YnpaxHerune Neb

3apava. Boiyncante cnegyrolyme BeNNYUHbI:
Math.Round(-0.5), Math.Round(-1.5)

@ Round(-0.5) = 0 @ Round(-0.5) = 0
Round(-1.5) = -1 Round(-1.5) = -2
Round(-0.5) = -1 @ Round(-0.5) = -1

Round(-1.5) = -2 Round(-1.5) = -1

10/32 o« =

it
N)
el
o)



[Pewerue] Ynpaxnenne Neb

enum MidpointRounding {
AvayFromZero, // I[lpous om Hyas
ToEven // K 6auxalwemy wémromy

by
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[Pewerue] Ynpaxnenne Neb

enum MidpointRounding {
AwayFromZero, // IIpoub om HYyss
ToEven // K 6auxalwemy wémromy
}
static double Round(
double value,
MidpointRounding mode
)
static double Round(
double value
) // mode = ToEven
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[Pewerue] Ynpaxnenne Neb

enum MidpointRounding {
AwayFromZero, // IIpoub om HYyss
ToEven // K 6auxalwemy wémromy
}
static double Round(
double value,
MidpointRounding mode
)
static double Round(
double value
) // mode = ToEven
Round(-0.5) = 0
Round(-1.5) = -2

11/32 o =] = = = 9ac



YnpaxHerue Neo

3apava. Yro BeiBeget cnegyroiynii kog?
int x = 2147483584 ;

Write((int) (float)x);
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YnpaxHerue Neo

3apava. Yro BeiBeget cnegyroiynii kog?
int x = 2147483584 ;

Write((int) (float)x);
A 2147483584
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YnpaxHerue Neo

3apava. Yro BeiBeget cnegyroiynii kog?
int x = 2147483584 ;

Write((int) (float)x);

A 2147483584
2147483647 (int.MaxValue)
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YnpaxHerue Neo

3apava. Yro BeiBeget cnegyroiynii kog?
int x = 2147483584 ;

Write((int) (float)x);

A 2147483584
2147483647 (int.MaxValue)
(O -2147483648 (int.MinValue)
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YnpaxHerue Neo

3apava. Yro BeiBeget cnegyroiynii kog?
int x = 2147483584 ;

Write((int) (float)x);

A 2147483584

2147483647 (int.MaxValue)
(O -2147483648 (int.MinValue)
(D) OverflowException
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YnpaxHerue Neo

3apava. Yro BeiBeget cnegyroiynii kog?
int x = 2147483584 ;

Write((int) (float)x);

A 2147483584

2147483647 (int.MaxValue)
© -2147483648 (int.MinValue)
@ OverflowException

12/32 o =] = = = 9ac



[Pewerue] Ynpaxuerne Ne6

unchecked { Write((int) (float)x); }

4

x = 2147483584
(float)x = 2147483648 = +231
(int) (float)x = =2147483648 = —231
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[Pewerue] Ynpaxuerne Ne6

unchecked { Write((int) (float)x); }

4

x = 2147483584
(float)x = 2147483648 = +231
(int) (float)x = =2147483648 = —231

checked { Write((int) (float)x); 1}

4

OverflowException

13/32 o =] = = = 9ac



Vnpaxterune Nev7

3apava. Yro BeiBeget cnegyroiynii kog?
Write(l << 32);

14/32 O <9 =, <> = DAl



Vnpaxterune Nev7

3apava. Yro BeiBeget cnegyroiynii kog?
Write(l << 32);

@ o
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Vnpaxterune Nev7

3apava. Yro BeiBeget cnegyroiynii kog?
Write(l << 32);

@ o
® 1
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Vnpaxterune Nev7

3apava. Yro BeiBeget cnegyroiynii kog?
Write(l << 32);

@ o
® 1

(O -2147483648 (int.MinValue)
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Vnpaxterune Nev7

3apava. Yro BeiBeget cnegyroiynii kog?
Write(l << 32);

@ o
® 1

(O -2147483648 (int.MinValue)
(D) OverflowException
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Vnpaxterune Nev7

3apava. Yro BeiBeget cnegyroiynii kog?
Write(l << 32);

@ o
® 1

(O -2147483648 (int.MinValue)
(D) OverflowException

14/32 O 9 =, «=» = DAl



VnpaxxHeHune Nev/

3apava. Yro BeiBeset caeayrowmii kog?
Write(l << 32);

@ o
® 1

(O -2147483648 (int.MinValue)
(D) OverflowException

ECMA-334, 14.8 “Shift operators”

“When the type of x is int or uint, the shift count is
given by the low-order five bits of count.”

int x (x<K0)=x<K3R2)=(x<K064)=...
long x: (x < 0) = (x € 64) = (x € 128) = ...

14/32 =] = = E Qe



Vnpaxterune Ne8

3apava. Beinuwmnte tabanuy nctnHHOCTY A5

cnegyroumx nullable-onepayuii:
Write(false | null); Write(true | null);

Write(false & null); Write(true & null);
Write(false ~ null); Write(true ~ null);
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Vnpaxterune Ne8

3apava. Beinuwmnte tabanuy nctnHHOCTY A5

cnegyroumx nullable-onepayuii:
Write(false | null); Write(true | null);

Write(false & null); Write(true & null);
Write(false ~ null); Write(true ~ null);

@ KO,E, HE CKOMMUINPYETCA
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Vnpaxterune Ne8

3apava. Beinuwmnte tabanuy nctnHHOCTY A5

cnegyroumx nullable-onepayuii:
Write(false | null); Write(true | null);

Write(false & null); Write(true & null);
Write(false ~ null); Write(true ~ null);

(A) Kog He ckomnuaupyetcs
Bce BbipaxxeHust BepryT null
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Vnpaxterune Ne8

3apava. Beinuwmnte tabanuy nctnHHOCTY A5

cnegyroumx nullable-onepayuii:
Write(false | null); Write(true | null);

Write(false & null); Write(true & null);
Write(false ~ null); Write(true ~ null);

@ KO,E, HE CKOMMUINPYETCA

Bce BbipaxxeHust BepryT null
(© ArithmeticException
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Vnpaxterune Ne8

3apava. Beinuwmnte tabanuy nctnHHOCTY A5

cnegyroumx nullable-onepayuii:
Write(false | null); Write(true | null);

Write(false & null); Write(true & null);
Write(false ~ null); Write(true ~ null);

@ KO,E, HE CKOMMUINPYETCA

Bce BbipaxxeHust BepryT null
(© ArithmeticException

[© Apyroe
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Vnpaxterune Ne8

3apava. Beinuwmnte tabanuy nctnHHOCTY A5

cnegyroumx nullable-onepayuii:
Write(false | null); Write(true | null);

Write(false & null); Write(true & null);
Write(false ~ null); Write(true ~ null);

@ KO,E, HE CKOMMUINPYETCA

Bce BbipaxxeHust BepryT null
(© ArithmeticException

@ Hpyroe
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[Pewerue] Ynpaxterue Ne8

ECMA-334, 14.10.4 “The bool? logical operators

B cranpapte npusogsaTcs Tabnuubl,
N3 KOTOPbIX SIBHO CliedyeT:

‘ | null ‘ & null ‘ ~ null
false | null false | null
true | true | null

null

16/32



YnpaxHerue Ne9

3apava. Haiigute Takoe x, 4159 KOTOPOro hyHKLMsI
Check BepHET false.
bool Check(double x) => x == x;

17/32 o =] = = = 9ac



YnpaxHerue Ne9

3apava. Haiigute Takoe x, 4159 KOTOPOro hyHKLMsI
Check BepHET false.
bool Check(double x) => x == x;

A) #x (Het Takoro x)
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YnpaxHerue Ne9

3apava. Haiigute Takoe x, 4159 KOTOPOro hyHKLMsI
Check BepHET false.
bool Check(double x) => x == x;

A) #x (Het Takoro x)

X =400 (double.PositiveInfinity)
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YnpaxHerue Ne9

3apava. Haiigute Takoe x, 4159 KOTOPOro hyHKLMsI
Check BepHET false.
bool Check(double x) => x == x;

A) #x (Het Takoro x)

X =400 (double.PositiveInfinity)
(O x=—o00 (double.NegativeInfinity)
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YnpaxHerue Ne9

3apava. Haiigute Takoe x, 4159 KOTOPOro hyHKLMsI
Check BepHET false.
bool Check(double x) => x == x;

A) #x (Het Takoro x)

X =400 (double.PositiveInfinity)
(O x=—o00 (double.NegativeInfinity)
D x¢R (double.NaN)
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YnpaxHerue Ne9

3apava. Haiigute Takoe x, 4159 KOTOPOro hyHKLMsI
Check BepHET false.
bool Check(double x) => x == x;

A) #x (Het Takoro x)

X =400 (double.PositiveInfinity)
(O x=—o00 (double.NegativeInfinity)
® x¢R (double.NaN)
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YnpaxHerue Ne9

3apava. Haiigute Takoe x, 4159 KOTOPOro hyHKLMsI
Check BepHET false.

bool Check(double x) => x ==
A) #x (Het Takoro x)

X =400 (double.PositiveInfinity)
(O x=—o00 (double.NegativeInfinity)
® x¢R (double.NaN)

ECMA-334, 14.9.2 “Floating-point comparison operators”

b

If either operand is NaN, the result is false for all
operators except !=, for which the result is true.

17/32
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Ynpaxterne Ne10

3apava. Yro BeiBeget caegyroiynii kog?
double x = double.NaN;

Write(x == 1.0);

18/32 o =] = = = 9ac



Ynpaxterne Ne10

3apava. Yro BeiBeget caegyroiynii kog?
double x = double.NaN;

Write(x == 1.0);

(:) false
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Ynpaxterne Ne10

3apava. Yro BeiBeget caegyroiynii kog?
double x = double.NaN;

Write(x == 1.0);

@ false
. true
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Ynpaxterne Ne10

3apava. Yro BeiBeget caegyroiynii kog?
double x = double.NaN;

Write(x == 1.0);

@ false
. true

(©) double.NaN
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Ynpaxterne Ne10

3apava. Yro BeiBeget caegyroiynii kog?
double x = double.NaN;

Write(x == 1.0);

@ false
. true

(©) double.NaN
(D) OverflowException
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Ynpaxterne Ne10

3apava. Yro BeiBeget caegyroiynii kog?
double x = double.NaN;

Write(x == 1.0);

(©) double.NaN
@ OverflowException

18/32 o =] = = = 9ac



[Pewenue] Ynpaxterue Nel0

/~ The FPU Control Register (CTRL) N

Control | Reserved I

Infinity | Rounding | Precision | Interrupt

[rlelolc] [e]alofs] [zle[sl4] [s]2]1]o]
A A A

Exception Masks

Precision

Underflow

Overflow

Zero divide

Denormalized

K Invalid /
NET | 027F | 0000 0010 0111 1111
Delphi | 1272 | 0001 0010 0111 0010
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VnpaxxHeHune Nell

3apava. Haiigute Takoe T 415 KOTOPOro hyHKLNU
Negatel n Negatel BepHyT pa3Hbie 3Ha4YEHUA.
string Binary(double x) => string.Format(
"{0:X16}",
BitConverter.DoubleToInt64Bits(x)) ;
string Negatel(double x) => Binary( -x);
string Negate2(double x) => Binary(0-x);
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VnpaxxHeHune Nell

3apava. Haiigute Takoe T 415 KOTOPOro hyHKLNU
Negatel n Negatel BepHyT pa3Hbie 3Ha4YEHUA.
string Binary(double x) => string.Format(
"{0:X16}",
BitConverter.DoubleToInt64Bits(x)) ;
string Negatel(double x) => Binary( -x);
string Negate2(double x) => Binary(0-x);

A) Fx (Het Takoro x)
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VnpaxxHeHune Nell

3apava. Haiigute Takoe T 415 KOTOPOro hyHKLNU
Negatel n Negatel BepHyT pa3Hbie 3Ha4YEHUA.
string Binary(double x) => string.Format(
"{0:X16}",
BitConverter.DoubleToInt64Bits(x)) ;
string Negatel(double x) => Binary( -x);
string Negate2(double x) => Binary(0-x);

A) Fx (Het Takoro x)
0 (0)

20/32 o =] = = = 9ac



VnpaxxHeHune Nell

3apava. Haiigute Takoe T 415 KOTOPOro hyHKLNU
Negatel n Negatel BepHyT pa3Hbie 3Ha4YEHUA.
string Binary(double x) => string.Format(
"{0:X16}",
BitConverter.DoubleToInt64Bits(x)) ;
string Negatel(double x) => Binary( -x);
string Negate2(double x) => Binary(0-x);

A) Fx (Het Takoro x)
0 (0)

© x¢R (double.NaN)

20/32 o =] = = = 9ac



VnpaxxHeHune Nell

3apava. Haiigute Takoe T 4715 KOTOPOro yHKUNY

Negatel n Negatel BepHyT pa3Hbie 3Ha4YEHUA.
string Binary(double x) => string.Format(

"{0:X16}",

BitConverter.DoubleToInt64Bits(x)) ;
string Negatel(double x) => Binary( -x);
string Negate2(double x) => Binary(0-x);

A) Fx (Het Takoro x)

0 )

© x¢R (double.NaN)

(D) x ~ 1.79769 - 1038 (double.MaxValue)
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VnpaxxHeHune Nell

3apava. Haiigute Takoe T 4715 KOTOPOro yHKUNY

Negatel n Negatel BepHyT pa3Hbie 3Ha4YEHUA.
string Binary(double x) => string.Format(

"{0:X16}",

BitConverter.DoubleToInt64Bits(x)) ;
string Negatel(double x) => Binary( -x);
string Negate2(double x) => Binary(0-x);

A) Fx (Het Takoro x)

0 ()

© x¢R (double.NaN)

(D) x ~ 1.79769 - 1038 (double.MaxValue)

20/32 o =] = = = 9ac



[Pewenne] YnpaxHerune Nell

string Negatel(double x) => Binary( -x);
string Negate2(double x) => Binary(0-x);

21/32 o =] = = = 9ac



[Pewenne] YnpaxHerune Nell

string Negatel(double x) => Binary( -x);
string Negate2(double x) => Binary(0-x);

Binary(0) == "0000000000000000" // +0.0

Negatel(0) == "8000000000000000" // -0.0
Negate2(0) == "0000000000000000" // +0.0
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[Pewenne] YnpaxHerune Nell

string Negatel(double x) => Binary( -x);
string Negate2(double x) => Binary(0-x);

Binary(0) == "0000000000000000" // +0.0

Negatel(0) == "8000000000000000" // -0.0
Negate2(0) == "0000000000000000" // +0.0

Binary(double.NaN) == "FFF8000000000000"

Negatel(double.NaN) == "7FF8000000000000"
Negate2(double.NaN) == "FFF8000000000000"
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VnpakHerue Nel12

3apava. Yro BeiBeget caegyroiynii kog?
struct Doublelnt {

public double X;
public int Y;

+
var a = new DoubleInt { X = +0.0 7};
var b = new DoubleInt { X = -0.0 };

Write(a.Equals(b));
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VnpakHerue Nel12

3apava. Yro BeiBeget caegyroiynii kog?
struct Doublelnt {

public double X;
public int Y;

+
var a = new DoubleInt { X = +0.0 7};
var b = new DoubleInt { X = -0.0 };

Write(a.Equals(b));

C) true

22/32 o =] = = = 9ac



VnpakHerue Nel12

3apava. Yro BeiBeget caegyroiynii kog?
struct Doublelnt {

public double X;
public int Y;

+
var a = new DoubleInt { X = +0.0 7};
var b = new DoubleInt { X = -0.0 };

Write(a.Equals(b));

22/32 o =] = = = 9ac



VnpakHerue Nel12

3apava. Yro BeiBeget caegyroiynii kog?
struct Doublelnt {

public double X;
public int Y;

+
var a = new DoubleInt { X = +0.0 7};
var b = new DoubleInt { X = -0.0 };

Write(a.Equals(b));

false

(©) double.NaN

22/32 o =] = = = 9ac



VnpakHerue Nel12

3apava. Yro BeiBeget caegyroiynii kog?
struct Doublelnt {

public double X;
public int Y;

+
var a = new DoubleInt { X = +0.0 7};
var b = new DoubleInt { X = -0.0 };

Write(a.Equals(b));

false

(©) double.NaN

(:) 3asucuT
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VnpakHerue Nel12

3apava. Yro BeiBeget caegyroiynii kog?
struct Doublelnt {

public double X;
public int Y;

+
var a = new DoubleInt { X = +0.0 7};
var b = new DoubleInt { X = -0.0 };

Write(a.Equals(b));

(©) double.NaN

(:) 3asucuT

22/32 o =] = = = 9ac



VnpaxxHeHune Nel3

3apava. Yro BeiBeget caegyroiynii kog?
struct DoubleDouble {

public double X;
public double Y;

+
var a = new DoubleDouble { X = +0.0 7};
var b = new DoubleDouble { X = -0.0 };

Write(a.Equals(b));
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VnpaxxHeHune Nel3

3apava. Yro BeiBeget caegyroiynii kog?
struct DoubleDouble {

public double X;
public double Y;

+
var a = new DoubleDouble { X = +0.0 7};
var b = new DoubleDouble { X = -0.0 };

Write(a.Equals(b));

C) true
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VnpaxxHeHune Nel3

3apava. Yro BeiBeget caegyroiynii kog?
struct DoubleDouble {

public double X;
public double Y;

+
var a = new DoubleDouble { X = +0.0 7};
var b = new DoubleDouble { X = -0.0 };

Write(a.Equals(b));

23/32 o =] = = = 9ac



VnpaxxHeHune Nel3

3apava. Yro BeiBeget caegyroiynii kog?
struct DoubleDouble {

public double X;
public double Y;

+
var a = new DoubleDouble { X = +0.0 7};
var b = new DoubleDouble { X = -0.0 };

Write(a.Equals(b));

false

(©) double.NaN
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VnpaxxHeHune Nel3

3apava. Yro BeiBeget caegyroiynii kog?
struct DoubleDouble {

public double X;
public double Y;

+
var a = new DoubleDouble { X = +0.0 7};
var b = new DoubleDouble { X = -0.0 };

Write(a.Equals(b));

false

(©) double.NaN

(:) 3asucuT
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VnpaxxHeHune Nel3

3apava. Yro BeiBeget caegyroiynii kog?
struct DoubleDouble {

public double X;
public double Y;

+
var a = new DoubleDouble { X = +0.0 7};
var b = new DoubleDouble { X = -0.0 };

Write(a.Equals(b));

false

(©) double.NaN

(:) 3asucuT

23/32 o =] = = = 9ac



[Pewenue] Vnpaxnerue Ne13

| DoublelInt | DoubleDouble |
true false

MS.NET

Mono true true
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[Pewenue] Vnpaxnerue Ne13

| DoublelInt | DoubleDouble |
MS.NET | true false
Mono true
// MS.NET

true
class ValueType {
bool Equals (Object obj) {
/7.

if (CanCompareBits(this))
/.

return FastEqualsCheck(thisObj, obj);
}

3

24/32

// Ilpoeepsem, uwmo cmpykmypa "tightly packed”

static extern bool CanCompareBits(Object obj);
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VnpaxHeHune Nel4

3apava. Havigute Tpu Takux yucaa a, b, ¢ Tuna
double (He pasHbix double.Nal), 4T0bbI A5 HUX
BbIMNOJHUIOCh HUMENPUBEAEHHOE HEPABEHCTBO.

(a+b)+c#a+(b+c)
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Ynpaxterne Nel4

3apava. Havigute Tpu Takux yucaa a, b, ¢ Tuna
double (He pasHbix double.Nal), 4T0bbI A5 HUX
BbIMNOJHUIOCh HUMENPUBEAEHHOE HEPABEHCTBO.

(a+b)+c#a+(b+c)

@ B(a, b, ¢) (HeT Takux uncen)
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Ynpaxterne Nel4

3apava. Havigute Tpu Takux yucaa a, b, ¢ Tuna
double (He pasHbix double.Nal), 4T0bbI A5 HUX
BbIMNOJHUIOCh HUMENPUBEAEHHOE HEPABEHCTBO.

(a+b)+c#a+(b+c)

@ B(a, b, ¢) (HeT Takux uncen)
a=100 p— 101 c—1
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Ynpaxterne Nel4

3apava. Havigute Tpu Takux yucaa a, b, ¢ Tuna
double (He pasHbix double.Nal), 4T0bbI A5 HUX
BbIMNOJHUIOCh HUMENPUBEAEHHOE HEPABEHCTBO.

(a+b)+c#a+(b+c)

@ B(a, b, ¢) (HeT Takux uncen)
a=100 p— 101 c—1
© 2—101% h— 101 ¢ — 1
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Ynpaxterne Nel4

3apava. Havigute Tpu Takux yucaa a, b, ¢ Tuna
double (He pasHbix double.Nal), 4T0bbI A5 HUX
BbIMNOJHUIOCh HUMENPUBEAEHHOE HEPABEHCTBO.

(a+b)+c#a+(b+c)

@ B(a, b, ¢) (HeT Takux uncen)
a=1010 p=1010 ¢ =1

© a=10" b= 100 c =1
D) a=101° p=10"10 ¢ =1
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Ynpaxterne Nel4

3apava. Havigute Tpu Takux yucaa a, b, ¢ Tuna
double (He pasHbix double.Nal), 4T0bbI A5 HUX
BbIMNOJHUIOCh HUMENPUBEAEHHOE HEPABEHCTBO.

(a+b)+c#a+(b+c)

@ B(a, b, ¢) (HeT Takux uncen)
a=1010 p=1010 ¢ =1

© 2=101 b= 10" c=1
D) a=101° p=10"10 ¢ =1
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[Pewenne] Ynpaxuerne Nel4

double a = 1e100, b = -1e100, ¢ = 1;
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[Pewenne] Ynpaxuerne Nel4

double a = 1e100, b = -1e100, ¢ = 1;

(@a+b)+c= (10" —-10") +1=0+1=1
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[Pewenue] Ynpaxtenne Nel4

double a = 1e100, b = -1e100, ¢ = 1;

(@a+b)+c= (10" —-10") +1=0+1=1

a+(b+c) =100+ (-10"°+1) = 10°-10"° = 0
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Ynpaxterne Nelb

3apaqa. Y7o BeiBegeT cregyrowmnii kog
Write("{0:N30}", 24m * 22m / 24m);

Moctduke m o3HavaeT Tun decimal
27/32 Gy «Er<E=r<E> =T 9aco



VnpaxxHeHune Nelb

3apaqa. Y7o BeiBegeT cregyrowmnii kog
Write("{0:N30}", 24m * 22m / 24m);

@ 22.000000000000000000000000000000

Moctduke m o03HavaeT Tun decimal
27/32 Gy «Er<E=r<E> =T 9ac



VnpaxxHeHune Nelb

3apaqa. Y7o BeiBegeT cregyrowmnii kog
Write("{0:N30}", 24m * 22m / 24m);

@ 22.000000000000000000000000000000
22.000000000000000000000000001000

Moctduke m o03HavaeT Tun decimal
27/32 Gy «Er<E=r<E> =T 9ac



VnpaxxHeHune Nelb

3apaqa. Y7o BeiBegeT cregyrowmnii kog
Write("{0:N30}", 24m * 22m / 24m);

@ 22.000000000000000000000000000000

22.000000000000000000000000001000
@ 24.000000000000000000000000000000

Moctduke m o03HavaeT Tun decimal
27/32 Gy «Er<E=r<E> =T 9ac



VnpaxxHeHune Nelb

3apaqa. Y7o BeiBegeT cregyrowmnii kog
Write("{0:N30}", 24m * 22m / 24m);

(A) 22.000000000000000000000000000000
22.000000000000000000000000001000
(©) 24.000000000000000000000000000000
(D) OverflowException

Moctduke m o03HavaeT Tun decimal
27/32 Gy «Er<E=r<E> =T 9ac



VnpaxxHeHune Nelb

3apaqa. Y7o BeiBegeT cregyrowmnii kog
Write("{0:N30}", 24m * 22m / 24m);

@ 22.000000000000000000000000000000
22.000000000000000000000000001000
(©) 24.000000000000000000000000000000
(D) OverflowException

24-22 2422
24 24

22

Moctduke m o3HavaeT Tun decimal
27/32 Gy «Er<=r<E> =T 9ac



VnpaxxHeHune Nel6

3apava. Yro BeiBeget caegyroiynii kog?
Write("{0:N30}", 24m * (22m / 24m));
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VnpaxxHeHune Nel6

3apava. Yro BeiBeget caegyroiynii kog?
Write("{0:N30}", 24m * (22m / 24m));

@ 22.000000000000000000000000000000
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VnpaxxHeHune Nel6

3apava. Yro BeiBeget caegyroiynii kog?
Write("{0:N30}", 24m * (22m / 24m));

@ 22.000000000000000000000000000000
22.000000000000000000000000001000
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VnpaxxHeHune Nel6

3apava. Yro BeiBeget caegyroiynii kog?
Write("{0:N30}", 24m * (22m / 24m));

@ 22.000000000000000000000000000000
22.000000000000000000000000001000
© 24.000000000000000000000000000000
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VnpaxxHeHune Nel6

3apava. Yro BeiBeget caegyroiynii kog?
Write("{0:N30}", 24m * (22m / 24m));

@ 22.000000000000000000000000000000
22.000000000000000000000000001000
© 24.000000000000000000000000000000
@ OverflowException
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VnpaxxHeHune Nel6

3apava. Yro BeiBeget caegyroiynii kog?
Write("{0:N30}", 24m * (22m / 24m));

@ 22.000000000000000000000000000000
22.000000000000000000000000001000
© 24.000000000000000000000000000000
@ OverflowException

28/32 o =] = = = 9ac



VnpaxxHeHune Nel/

3apava. Yro BeiBeget caegyroiynii kog?
var X = 1.0m;

var y = 1.00m;
Write(x == y);
Write(x.ToString() == y.ToString());
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VnpaxxHeHune Nel/

3apava. Yro BeiBeget caegyroiynii kog?
var X = 1.0m;

var y = 1.00m;
Write(x == y);
Write(x.ToString() == y.ToString());

<:> true

true
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VnpaxxHeHune Nel/

3apava. Yro BeiBeget caegyroiynii kog?
var X = 1.0m;

var y = 1.00m;
Write(x == y);
Write(x.ToString() == y.ToString());

<:> true

true

@ false

false
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VnpaxxHeHune Nel/

3apava. Yro BeiBeget caegyroiynii kog?
var X = 1.0m;

var y = 1.00m;
Write(x == y);
Write(x.ToString() == y.ToString());

C) true C) true

true false

@ false

false
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VnpaxxHeHune Nel/

3apava. Yro BeiBeget caegyroiynii kog?
var X = 1.0m;

var y = 1.00m;
Write(x == y);
Write(x.ToString() == y.ToString());

C) true C) true

true false
false false
@ false @ true
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VnpaxxHeHune Nel/

3apava. Yro BeiBeget caegyroiynii kog?
var X = 1.0m;

var y = 1.00m;
Write(x == y);
Write(x.ToString() == y.ToString());

C) true true
true false
false false

@ false @ true
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VnpaxxHeHune Nel/

3apava. Yro BeiBeset caeayrowmii kog?
var X = 1.0m;

var y = 1.00m;
Write(x == y);
Write(x.ToString() == y.ToString());

C) true true
true false

@ false @ false

false true

Ob6bsicHeHne.
Write(x.ToString()); // "1.0"

Write(y.ToString()); // "1.00"
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YnpaxxHerue Nel8*

3apava. Buiyucants 3HaveHne nHTerpanat:

V1 T4+ x, [2x°+2x+1
- In dx.
4 xV1—x 2x2—2x+1
” (A) 27 - arccot\/d
N 47 - arccot/¢

8

o ©ei7r_1

/ D 42

-1.0 -0.5 0.5 1.0

1Cwm. http://math.stackexchange.com/q/562694/
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Angpeii AknnbwiuH, JetBrains
http://aakinshin.net
https://github.com/AndreyAkinshin
https://twitter.com/andrey akinshin
andrey.akinshin@gmail.com
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