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Last time

* We started deriving classical thermodynamics from the more fundamental
statistical mechanics

* The first law imposes the conservation of energy
* Energy flows into or out of a system are either work or heat:
* Work is macroscopic movement in the direction of a macroscopic force

* Heat is everything else



Today: Thermodynamics

Today, we will derive the remaining laws of thermodynamics—the second and
the third—from statistical mechanics

In particular, we will find a more satisfactory notion of heat, and show that it
flows from systems of higher temperature to those of lower temperature



Second law

While the first law says which processes are possible, the second law
determines which ones occur spontaneously.

Version 1: Entropy of an isolated system always increases, AS = 0.

Version 2: Heat can never pass from a colder body to a hotter one without
some other change occurring.

Version 3: An engine cannot extract heat from a reservoir and convert it
completely into work.



Spontaneous processes: The arrow of time

Systems will spontaneously tend towards

configurations with more microstates.

time

The end point of this process is equilibrium,

the state of maximum microstate number.

membrane

This fact about the direction of spontaneous change determines the forward
direction of time.

These statements are strictly true only in the thermodynamic limit. For small systems, there can be
fluctuations away from equilibrium.



Dynamics of equilibration
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Imagine the dog-flea system, starting
with 2R fleas all on Rover.

Every second, a random flea jumps to
the other dog.

Each second, the probability of a
flea jumping from Rover to Rex is

P.(N /2R

The probability of a flea jumping
from Rex to Rover is

P (N )=1-P(N
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This is a system with 2R particles
(the fleas) and two degenerate
energy levels (Rover and Rex).



Dynamics of equilibration

The configuration with the quimum number of microstates—equilibrium—is
that for which N =N

Rover Rex

Rover At equilibrium, the system is no longer

tj ?{ \ changing measurably, but microscopic

events are still occurring.

The probability of a flea jumping off
Rover must equal the probability of

one jumping onto Rover, i.e.,
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Dynamics of equilibration
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		23.35		5.8375		2.335

		23.4		5.85		2.34

		23.45		5.8625		2.345

		23.5		5.875		2.35

		23.55		5.8875		2.355

		23.6		5.9		2.36

		23.65		5.9125		2.365

		23.7		5.925		2.37

		23.75		5.9375		2.375

		23.8		5.95		2.38

		23.85		5.9625		2.385

		23.9		5.975		2.39

		23.95		5.9875		2.395

		24		6		2.4

		24.05		6.0125		2.405

		24.1		6.025		2.41

		24.15		6.0375		2.415

		24.2		6.05		2.42

		24.25		6.0625		2.425

		24.3		6.075		2.43

		24.35		6.0875		2.435

		24.4		6.1		2.44

		24.45		6.1125		2.445

		24.5		6.125		2.45

		24.55		6.1375		2.455

		24.6		6.15		2.46

		24.65		6.1625		2.465

		24.7		6.175		2.47

		24.75		6.1875		2.475

		24.8		6.2		2.48

		24.85		6.2125		2.485

		24.9		6.225		2.49

		24.95		6.2375		2.495

		25		6.25		2.5

		25.05		6.2625		2.505

		25.1		6.275		2.51

		25.15		6.2875		2.515

		25.2		6.3		2.52

		25.25		6.3125		2.525

		25.3		6.325		2.53

		25.35		6.3375		2.535

		25.4		6.35		2.54

		25.45		6.3625		2.545

		25.5		6.375		2.55

		25.55		6.3875		2.555

		25.6		6.4		2.56

		25.65		6.4125		2.565

		25.7		6.425		2.57

		25.75		6.4375		2.575

		25.8		6.45		2.58

		25.85		6.4625		2.585

		25.9		6.475		2.59

		25.95		6.4875		2.595

		26		6.5		2.6

		26.05		6.5125		2.605

		26.1		6.525		2.61

		26.15		6.5375		2.615

		26.2		6.55		2.62

		26.25		6.5625		2.625

		26.3		6.575		2.63

		26.35		6.5875		2.635

		26.4		6.6		2.64

		26.45		6.6125		2.645

		26.5		6.625		2.65

		26.55		6.6375		2.655

		26.6		6.65		2.66

		26.65		6.6625		2.665

		26.7		6.675		2.67

		26.75		6.6875		2.675

		26.8		6.7		2.68

		26.85		6.7125		2.685

		26.9		6.725		2.69

		26.95		6.7375		2.695

		27		6.75		2.7

		27.05		6.7625		2.705

		27.1		6.775		2.71

		27.15		6.7875		2.715

		27.2		6.8		2.72

		27.25		6.8125		2.725

		27.3		6.825		2.73

		27.35		6.8375		2.735

		27.4		6.85		2.74

		27.45		6.8625		2.745

		27.5		6.875		2.75

		27.55		6.8875		2.755

		27.6		6.9		2.76

		27.65		6.9125		2.765

		27.7		6.925		2.77

		27.75		6.9375		2.775

		27.8		6.95		2.78

		27.85		6.9625		2.785

		27.9		6.975		2.79

		27.95		6.9875		2.795

		28		7		2.8

		28.05		7.0125		2.805

		28.1		7.025		2.81

		28.15		7.0375		2.815

		28.2		7.05		2.82

		28.25		7.0625		2.825

		28.3		7.075		2.83

		28.35		7.0875		2.835

		28.4		7.1		2.84

		28.45		7.1125		2.845

		28.5		7.125		2.85

		28.55		7.1375		2.855

		28.6		7.15		2.86

		28.65		7.1625		2.865

		28.7		7.175		2.87

		28.75		7.1875		2.875

		28.8		7.2		2.88

		28.85		7.2125		2.885

		28.9		7.225		2.89

		28.95		7.2375		2.895

		29		7.25		2.9

		29.05		7.2625		2.905

		29.1		7.275		2.91

		29.15		7.2875		2.915

		29.2		7.3		2.92

		29.25		7.3125		2.925

		29.3		7.325		2.93

		29.35		7.3375		2.935

		29.4		7.35		2.94

		29.45		7.3625		2.945

		29.5		7.375		2.95

		29.55		7.3875		2.955

		29.6		7.4		2.96

		29.65		7.4125		2.965

		29.7		7.425		2.97

		29.75		7.4375		2.975

		29.8		7.45		2.98

		29.85		7.4625		2.985

		29.9		7.475		2.99

		29.95		7.4875		2.995

		30		7.5		3



R=20

R=80

R=200

No. of time steps/R

N-Rover/R

2

2

2

1.95

1.9875

1.995

1.9

1.975

1.99

1.85

1.9625

1.985

1.8

1.95

1.98

1.75

1.9375

1.975

1.7

1.925

1.97

1.65

1.9125

1.965

1.6

1.9

1.96

1.65

1.8875

1.955

1.7

1.875

1.95

1.65

1.8625

1.945

1.6

1.85

1.94

1.55

1.8375

1.935

1.5

1.825

1.93

1.55

1.8375

1.935

1.5

1.825

1.93

1.45

1.8125

1.925

1.4

1.8

1.92

1.45

1.7875

1.915

1.4

1.775

1.91

1.35

1.7625

1.905

1.4

1.75

1.9

1.35

1.7625

1.895

1.3

1.75

1.89

1.25

1.7375

1.885

1.2

1.725

1.88

1.15

1.7125

1.875

1.1

1.7

1.87

1.15

1.6875

1.865

1.2

1.675

1.86

1.25

1.6625

1.855

1.3

1.65

1.85

1.25

1.6375

1.845

1.2

1.625

1.84

1.25

1.6125

1.835

1.2

1.6

1.83

1.15

1.6125

1.825

1.1

1.6

1.82

1.15

1.5875

1.815

1.2

1.6

1.81

1.25

1.5875

1.805

1.3

1.575

1.8

1.35

1.5625

1.795

1.3

1.55

1.8

1.25

1.5375

1.795

1.2

1.525

1.79

1.25

1.5375

1.785

1.2

1.525

1.78

1.25

1.5375

1.775

1.2

1.525

1.77

1.15

1.5125

1.765

1.2

1.525

1.76

1.25

1.5375

1.755

1.2

1.55

1.75

1.25

1.5375

1.745

1.2

1.525

1.74

1.15

1.5125

1.735

1.1

1.5

1.73

1.05

1.4875

1.725

1.1

1.5

1.73

1.15

1.4875

1.725

1.2

1.475

1.72

1.15

1.4875

1.715

1.1

1.475

1.72

1.05

1.4625

1.715

1.1

1.45

1.72

1.15

1.4375

1.715

1.2

1.425

1.71

1.15

1.4125

1.705

1.2

1.425

1.7

1.15

1.4375

1.695

1.1

1.45

1.69

1.15

1.4625

1.685

1.2

1.475

1.69

1.15

1.4625

1.685

1.1

1.45

1.68

1.05

1.4375

1.675

1.1

1.425

1.67

1.15

1.4125

1.665

1.1

1.425

1.66

1.15

1.4125

1.655

1.1

1.425

1.65

1.15

1.4125

1.655

1.1

1.4

1.66

1.05

1.3875

1.655

1

1.375

1.66

0.95

1.3875

1.665

1

1.375

1.66

0.95

1.3625

1.655

0.9

1.375

1.65

0.85

1.3625

1.655

0.9

1.35

1.65

0.85

1.3625

1.645

0.9

1.35

1.64

0.95

1.3625

1.635

0.9

1.35

1.63

0.85

1.3625

1.625

0.8

1.35

1.62

0.85

1.3375

1.615

0.9

1.325

1.62

0.95

1.3375

1.615

1

1.325

1.61

1.05

1.3125

1.605

1

1.3

1.6

0.95

1.3125

1.595

1

1.3

1.59

0.95

1.3125

1.595

0.9

1.3

1.6

0.95

1.2875

1.595

0.9

1.275

1.6

0.95

1.2875

1.595

1

1.3

1.59

1.05

1.2875

1.595

1

1.275

1.6

0.95

1.2625

1.595

1

1.275

1.6

0.95

1.2625

1.595

1

1.275

1.6

0.95

1.2625

1.595

0.9

1.25

1.59

0.95

1.2625

1.585

1

1.275

1.58

0.95

1.2875

1.575

1

1.275

1.58

1.05

1.2625

1.585

1

1.25

1.59

1.05

1.2625

1.585

1.1

1.25

1.58

1.05

1.2375

1.585

1.1

1.225

1.58

1.05

1.2125

1.575

1

1.225

1.57

0.95

1.2125

1.565

0.9

1.2

1.57

0.95

1.2125

1.565

0.9

1.2

1.56

0.95

1.2125

1.555

1

1.2

1.55

0.95

1.2125

1.545

1

1.2

1.55

1.05

1.1875

1.555

1

1.175

1.55

1.05

1.1875

1.545

1.1

1.175

1.54

1.05

1.1625

1.535

1.1

1.175

1.53

1.05

1.1875

1.525

1

1.175

1.52

1.05

1.1625

1.525

1

1.15

1.52

0.95

1.1625

1.525

1

1.15

1.53

0.95

1.1375

1.525

1

1.15

1.52

0.95

1.1375

1.515

1

1.15

1.52

1.05

1.1625

1.515

1

1.15

1.51

0.95

1.1375

1.515

1

1.125

1.51

0.95

1.1375

1.505

0.9

1.15

1.5

0.85

1.1625

1.505

0.8

1.15

1.5

0.75

1.1375

1.495

0.7

1.125

1.49

0.65

1.1125

1.485

0.7

1.1

1.48

0.75

1.1125

1.485

0.8

1.1

1.48

0.75

1.1125

1.475

0.8

1.1

1.47

0.75

1.0875

1.475

0.7

1.075

1.47

0.65

1.0625

1.475

0.7

1.05

1.48

0.65

1.0375

1.475

0.7

1.05

1.47

0.65

1.0625

1.465

0.7

1.075

1.47

0.65

1.0875

1.465

0.7

1.075

1.46

0.75

1.0875

1.465

0.8

1.1

1.46

0.85

1.0875

1.455

0.9

1.1

1.45

0.95

1.1125

1.445

0.9

1.125

1.44

0.95

1.1125

1.435

0.9

1.1

1.44

0.85

1.1125

1.435

0.9

1.1

1.43

0.95

1.0875

1.435

0.9

1.075

1.44

0.95

1.0625

1.435

0.9

1.075

1.43

0.95

1.0625

1.435

1

1.075

1.44

1.05

1.0625

1.435

1.1

1.075

1.44

1.05

1.0625

1.435

1.1

1.075

1.43

1.15

1.0875

1.425

1.1

1.1

1.43

1.15

1.0875

1.425

1.1

1.075

1.43

1.15

1.0625

1.435

1.2

1.075

1.43

1.15

1.0625

1.425

1.1

1.075

1.42

1.15

1.0625

1.425

1.1

1.075

1.42

1.05

1.0625

1.425

1

1.075

1.42

0.95

1.0875

1.415

1

1.1

1.41

1.05

1.0875

1.405

1.1

1.075

1.4

1.05

1.0625

1.395

1

1.075

1.39

0.95

1.0625

1.385

0.9

1.075

1.39

0.85

1.0875

1.385

0.9

1.075

1.38

0.85

1.0625

1.375

0.8

1.075

1.38

0.75

1.0875

1.375

0.7

1.075

1.37

0.75

1.0625

1.365

0.8

1.05

1.36

0.75

1.0375

1.365

0.7

1.025

1.36

0.65

1.0125

1.355

0.7

1

1.35

0.75

1.0125

1.345

0.7

1

1.34

0.75

1.0125

1.335

0.8

1

1.33

0.85

0.9875

1.325

0.8

1

1.33

0.75

1.0125

1.325

0.8

1.025

1.33

0.85

1.0125

1.325

0.9

1.025

1.33

0.95

1.0375

1.325

0.9

1.05

1.33

0.95

1.0625

1.335

1

1.05

1.33

0.95

1.0625

1.335

0.9

1.075

1.34

0.95

1.0625

1.335

0.9

1.05

1.34

0.95

1.0375

1.335

0.9

1.025

1.33

0.95

1.0125

1.325

1

1

1.32

1.05

0.9875

1.315

1

0.975

1.32

1.05

0.9625

1.315

1

0.975

1.31

1.05

0.9625

1.305

1

0.975

1.3

0.95

0.9625

1.305

1

0.975

1.31

1.05

0.9625

1.315

1

0.975

1.32

1.05

0.9875

1.315

1.1

1

1.31

1.05

0.9875

1.315

1.1

1

1.32

1.05

1.0125

1.315

1

1.025

1.31

0.95

1.0125

1.315

0.9

1.025

1.31

0.85

1.0375

1.305

0.9

1.025

1.31

0.95

1.0125

1.315

1

1.025

1.32

0.95

1.0125

1.315

1

1.025

1.31

0.95

1.0125

1.305

0.9

1.025

1.3

0.95

1.0125

1.295

0.9

1

1.29

0.95

0.9875

1.285

0.9

0.975

1.28

0.85

0.9625

1.285

0.9

0.95

1.29

0.95

0.9625

1.285

1

0.975

1.28

1.05

0.9625

1.275

1.1

0.95

1.27

1.15

0.9375

1.275

1.1

0.95

1.28

1.05

0.9375

1.275

1.1

0.95

1.28

1.15

0.9375

1.275

1.2

0.925

1.28

1.15

0.9125

1.275

1.2

0.9

1.27

1.25

0.8875

1.265

1.3

0.875

1.26

1.25

0.8625

1.265

1.3

0.85

1.26

1.25

0.8375

1.255

1.3

0.825

1.26

1.35

0.8125

1.255

1.3

0.825

1.25

1.25

0.8375

1.245

1.3

0.85

1.25

1.25

0.8625

1.245

1.3

0.85

1.24

1.25

0.8625

1.245

1.2

0.875

1.25

1.15

0.8875

1.255

1.1

0.9

1.26

1.15

0.8875

1.255

1.2

0.9

1.26

1.15

0.8875

1.255

1.2

0.875

1.25

1.15

0.8875

1.245

1.2

0.9

1.25

1.25

0.9125

1.255

1.2

0.9

1.25

1.15

0.8875

1.245

1.2

0.875

1.25

1.25

0.8625

1.245

1.2

0.875

1.24

1.15

0.8875

1.235

1.2

0.875

1.24

1.15

0.8875

1.235

1.1

0.9

1.24

1.05

0.8875

1.245

1

0.875

1.24

1.05

0.8625

1.245

1

0.85

1.24

1.05

0.8375

1.235

1.1

0.85

1.24

1.05

0.8375

1.235

1

0.85

1.23

0.95

0.8625

1.235

1

0.85

1.24

0.95

0.8375

1.235

0.9

0.825

1.23

0.95

0.8125

1.235

0.9

0.825

1.24

0.85

0.8375

1.245

0.8

0.85

1.24

0.75

0.8375

1.235

0.8

0.825

1.24

0.85

0.8125

1.245

0.9

0.8

1.24

0.95

0.8125

1.245

0.9

0.825

1.24

0.95

0.8125

1.235

0.9

0.825

1.24

0.85

0.8375

1.235

0.8

0.85

1.24

0.85

0.8625

1.235

0.9

0.85

1.23

0.95

0.8375

1.225

0.9

0.85

1.22

0.85

0.8375

1.215

0.9

0.85

1.22

0.95

0.8625

1.225

1

0.875

1.23

1.05

0.8625

1.225

1.1

0.85

1.22

1.15

0.8625

1.215

1.2

0.85

1.21

1.15

0.8375

1.205

1.2

0.85

1.2

1.15

0.8625

1.205

1.1

0.85

1.21

1.15

0.8375

1.205

1.2

0.825

1.2

1.15

0.8375

1.195

1.2

0.825

1.2

1.25

0.8125

1.205

1.2

0.8

1.2

1.15

0.8125

1.195

1.1

0.8
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Sheet1

		t		20		80		200		10		t/20		t/80		t/200

		0		2		2		2		2		0		0		0

		1		1.95		1.9875		1.995		1.9		0.05		0.0125		0.005

		2		1.9		1.975		1.99		1.8		0.1		0.025		0.01

		3		1.85		1.9625		1.985		1.7		0.15		0.0375		0.015

		4		1.8		1.95		1.98		1.6		0.2		0.05		0.02

		5		1.75		1.9375		1.975		1.5		0.25		0.0625		0.025

		6		1.7		1.925		1.97		1.6		0.3		0.075		0.03

		7		1.65		1.9125		1.965		1.5		0.35		0.0875		0.035

		8		1.6		1.9		1.96		1.4		0.4		0.1		0.04

		9		1.65		1.8875		1.955		1.5		0.45		0.1125		0.045

		10		1.7		1.875		1.95		1.4		0.5		0.125		0.05

		11		1.65		1.8625		1.945		1.3		0.55		0.1375		0.055

		12		1.6		1.85		1.94		1.4		0.6		0.15		0.06

		13		1.55		1.8375		1.935		1.5		0.65		0.1625		0.065

		14		1.5		1.825		1.93		1.4		0.7		0.175		0.07

		15		1.55		1.8375		1.935		1.3		0.75		0.1875		0.075

		16		1.5		1.825		1.93		1.4		0.8		0.2		0.08

		17		1.45		1.8125		1.925		1.5		0.85		0.2125		0.085

		18		1.4		1.8		1.92		1.4		0.9		0.225		0.09

		19		1.45		1.7875		1.915		1.3		0.95		0.2375		0.095

		20		1.4		1.775		1.91		1.2		1		0.25		0.1

		21		1.35		1.7625		1.905		1.3		1.05		0.2625		0.105

		22		1.4		1.75		1.9		1.4		1.1		0.275		0.11

		23		1.35		1.7625		1.895		1.3		1.15		0.2875		0.115

		24		1.3		1.75		1.89		1.2		1.2		0.3		0.12

		25		1.25		1.7375		1.885		1.3		1.25		0.3125		0.125

		26		1.2		1.725		1.88		1.2		1.3		0.325		0.13

		27		1.15		1.7125		1.875		1.1		1.35		0.3375		0.135

		28		1.1		1.7		1.87		1.2		1.4		0.35		0.14

		29		1.15		1.6875		1.865		1.1		1.45		0.3625		0.145

		30		1.2		1.675		1.86		1.2		1.5		0.375		0.15

		31		1.25		1.6625		1.855		1.1		1.55		0.3875		0.155

		32		1.3		1.65		1.85		1.2		1.6		0.4		0.16

		33		1.25		1.6375		1.845		1.3		1.65		0.4125		0.165

		34		1.2		1.625		1.84		1.4		1.7		0.425		0.17

		35		1.25		1.6125		1.835		1.5		1.75		0.4375		0.175

		36		1.2		1.6		1.83		1.4		1.8		0.45		0.18

		37		1.15		1.6125		1.825		1.3		1.85		0.4625		0.185

		38		1.1		1.6		1.82		1.2		1.9		0.475		0.19

		39		1.15		1.5875		1.815		1.1		1.95		0.4875		0.195

		40		1.2		1.6		1.81		1		2		0.5		0.2

		41		1.25		1.5875		1.805		1.1		2.05		0.5125		0.205

		42		1.3		1.575		1.8		1		2.1		0.525		0.21

		43		1.35		1.5625		1.795		0.9		2.15		0.5375		0.215

		44		1.3		1.55		1.8		0.8		2.2		0.55		0.22

		45		1.25		1.5375		1.795		0.7		2.25		0.5625		0.225

		46		1.2		1.525		1.79		0.8		2.3		0.575		0.23

		47		1.25		1.5375		1.785		0.7		2.35		0.5875		0.235

		48		1.2		1.525		1.78		0.8		2.4		0.6		0.24

		49		1.25		1.5375		1.775		0.9		2.45		0.6125		0.245

		50		1.2		1.525		1.77		0.8		2.5		0.625		0.25

		51		1.15		1.5125		1.765		0.9		2.55		0.6375		0.255

		52		1.2		1.525		1.76		1		2.6		0.65		0.26

		53		1.25		1.5375		1.755		1.1		2.65		0.6625		0.265

		54		1.2		1.55		1.75		1.2		2.7		0.675		0.27

		55		1.25		1.5375		1.745		1.1		2.75		0.6875		0.275

		56		1.2		1.525		1.74		1		2.8		0.7		0.28

		57		1.15		1.5125		1.735		1.1		2.85		0.7125		0.285

		58		1.1		1.5		1.73		1		2.9		0.725		0.29

		59		1.05		1.4875		1.725		1.1		2.95		0.7375		0.295

		60		1.1		1.5		1.73		1		3		0.75		0.3

		61		1.15		1.4875		1.725		1.1		3.05		0.7625		0.305

		62		1.2		1.475		1.72		1.2		3.1		0.775		0.31

		63		1.15		1.4875		1.715		1.1		3.15		0.7875		0.315

		64		1.1		1.475		1.72		1		3.2		0.8		0.32

		65		1.05		1.4625		1.715		1.1		3.25		0.8125		0.325

		66		1.1		1.45		1.72		1		3.3		0.825		0.33

		67		1.15		1.4375		1.715		1.1		3.35		0.8375		0.335

		68		1.2		1.425		1.71		1		3.4		0.85		0.34

		69		1.15		1.4125		1.705		0.9		3.45		0.8625		0.345

		70		1.2		1.425		1.7		0.8		3.5		0.875		0.35

		71		1.15		1.4375		1.695		0.7		3.55		0.8875		0.355

		72		1.1		1.45		1.69		0.8		3.6		0.9		0.36

		73		1.15		1.4625		1.685		0.7		3.65		0.9125		0.365

		74		1.2		1.475		1.69		0.8		3.7		0.925		0.37

		75		1.15		1.4625		1.685		0.7		3.75		0.9375		0.375

		76		1.1		1.45		1.68		0.6		3.8		0.95		0.38

		77		1.05		1.4375		1.675		0.7		3.85		0.9625		0.385

		78		1.1		1.425		1.67		0.6		3.9		0.975		0.39

		79		1.15		1.4125		1.665		0.7		3.95		0.9875		0.395

		80		1.1		1.425		1.66		0.8		4		1		0.4

		81		1.15		1.4125		1.655		0.9		4.05		1.0125		0.405

		82		1.1		1.425		1.65		1		4.1		1.025		0.41

		83		1.15		1.4125		1.655		1.1		4.15		1.0375		0.415

		84		1.1		1.4		1.66		1		4.2		1.05		0.42

		85		1.05		1.3875		1.655		1.1		4.25		1.0625		0.425

		86		1		1.375		1.66		1		4.3		1.075		0.43

		87		0.95		1.3875		1.665		0.9		4.35		1.0875		0.435

		88		1		1.375		1.66		0.8		4.4		1.1		0.44

		89		0.95		1.3625		1.655		0.7		4.45		1.1125		0.445

		90		0.9		1.375		1.65		0.8		4.5		1.125		0.45

		91		0.85		1.3625		1.655		0.9		4.55		1.1375		0.455

		92		0.9		1.35		1.65		0.8		4.6		1.15		0.46

		93		0.85		1.3625		1.645		0.7		4.65		1.1625		0.465

		94		0.9		1.35		1.64		0.8		4.7		1.175		0.47

		95		0.95		1.3625		1.635		0.9		4.75		1.1875		0.475

		96		0.9		1.35		1.63		0.8		4.8		1.2		0.48

		97		0.85		1.3625		1.625		0.9		4.85		1.2125		0.485

		98		0.8		1.35		1.62		0.8		4.9		1.225		0.49

		99		0.85		1.3375		1.615		0.7		4.95		1.2375		0.495

		100		0.9		1.325		1.62		0.6		5		1.25		0.5

		101		0.95		1.3375		1.615		0.7		5.05		1.2625		0.505

		102		1		1.325		1.61		0.6		5.1		1.275		0.51

		103		1.05		1.3125		1.605		0.7		5.15		1.2875		0.515

		104		1		1.3		1.6		0.6		5.2		1.3		0.52

		105		0.95		1.3125		1.595		0.5		5.25		1.3125		0.525

		106		1		1.3		1.59		0.6		5.3		1.325		0.53

		107		0.95		1.3125		1.595		0.7		5.35		1.3375		0.535

		108		0.9		1.3		1.6		0.8		5.4		1.35		0.54

		109		0.95		1.2875		1.595		0.9		5.45		1.3625		0.545

		110		0.9		1.275		1.6		0.8		5.5		1.375		0.55

		111		0.95		1.2875		1.595		0.7		5.55		1.3875		0.555

		112		1		1.3		1.59		0.6		5.6		1.4		0.56

		113		1.05		1.2875		1.595		0.5		5.65		1.4125		0.565

		114		1		1.275		1.6		0.6		5.7		1.425		0.57

		115		0.95		1.2625		1.595		0.7		5.75		1.4375		0.575

		116		1		1.275		1.6		0.8		5.8		1.45		0.58

		117		0.95		1.2625		1.595		0.9		5.85		1.4625		0.585

		118		1		1.275		1.6		0.8		5.9		1.475		0.59

		119		0.95		1.2625		1.595		0.9		5.95		1.4875		0.595

		120		0.9		1.25		1.59		0.8		6		1.5		0.6

		121		0.95		1.2625		1.585		0.9		6.05		1.5125		0.605

		122		1		1.275		1.58		0.8		6.1		1.525		0.61

		123		0.95		1.2875		1.575		0.9		6.15		1.5375		0.615

		124		1		1.275		1.58		1		6.2		1.55		0.62

		125		1.05		1.2625		1.585		0.9		6.25		1.5625		0.625

		126		1		1.25		1.59		0.8		6.3		1.575		0.63

		127		1.05		1.2625		1.585		0.7		6.35		1.5875		0.635

		128		1.1		1.25		1.58		0.8		6.4		1.6		0.64

		129		1.05		1.2375		1.585		0.9		6.45		1.6125		0.645

		130		1.1		1.225		1.58		1		6.5		1.625		0.65

		131		1.05		1.2125		1.575		0.9		6.55		1.6375		0.655

		132		1		1.225		1.57		0.8		6.6		1.65		0.66

		133		0.95		1.2125		1.565		0.9		6.65		1.6625		0.665

		134		0.9		1.2		1.57		1		6.7		1.675		0.67

		135		0.95		1.2125		1.565		1.1		6.75		1.6875		0.675

		136		0.9		1.2		1.56		1		6.8		1.7		0.68

		137		0.95		1.2125		1.555		0.9		6.85		1.7125		0.685

		138		1		1.2		1.55		0.8		6.9		1.725		0.69

		139		0.95		1.2125		1.545		0.9		6.95		1.7375		0.695

		140		1		1.2		1.55		1		7		1.75		0.7

		141		1.05		1.1875		1.555		1.1		7.05		1.7625		0.705

		142		1		1.175		1.55		1		7.1		1.775		0.71

		143		1.05		1.1875		1.545		0.9		7.15		1.7875		0.715

		144		1.1		1.175		1.54		1		7.2		1.8		0.72

		145		1.05		1.1625		1.535		0.9		7.25		1.8125		0.725

		146		1.1		1.175		1.53		0.8		7.3		1.825		0.73

		147		1.05		1.1875		1.525		0.9		7.35		1.8375		0.735

		148		1		1.175		1.52		0.8		7.4		1.85		0.74

		149		1.05		1.1625		1.525		0.9		7.45		1.8625		0.745

		150		1		1.15		1.52		0.8		7.5		1.875		0.75

		151		0.95		1.1625		1.525		0.7		7.55		1.8875		0.755

		152		1		1.15		1.53		0.8		7.6		1.9		0.76

		153		0.95		1.1375		1.525		0.9		7.65		1.9125		0.765

		154		1		1.15		1.52		0.8		7.7		1.925		0.77

		155		0.95		1.1375		1.515		0.7		7.75		1.9375		0.775

		156		1		1.15		1.52		0.6		7.8		1.95		0.78

		157		1.05		1.1625		1.515		0.5		7.85		1.9625		0.785

		158		1		1.15		1.51		0.6		7.9		1.975		0.79

		159		0.95		1.1375		1.515		0.7		7.95		1.9875		0.795

		160		1		1.125		1.51		0.8		8		2		0.8

		161		0.95		1.1375		1.505		0.9		8.05		2.0125		0.805

		162		0.9		1.15		1.5		0.8		8.1		2.025		0.81

		163		0.85		1.1625		1.505		0.9		8.15		2.0375		0.815

		164		0.8		1.15		1.5		1		8.2		2.05		0.82

		165		0.75		1.1375		1.495		1.1		8.25		2.0625		0.825

		166		0.7		1.125		1.49		1.2		8.3		2.075		0.83

		167		0.65		1.1125		1.485		1.3		8.35		2.0875		0.835

		168		0.7		1.1		1.48		1.4		8.4		2.1		0.84

		169		0.75		1.1125		1.485		1.5		8.45		2.1125		0.845

		170		0.8		1.1		1.48		1.4		8.5		2.125		0.85

		171		0.75		1.1125		1.475		1.3		8.55		2.1375		0.855

		172		0.8		1.1		1.47		1.4		8.6		2.15		0.86

		173		0.75		1.0875		1.475		1.3		8.65		2.1625		0.865

		174		0.7		1.075		1.47		1.2		8.7		2.175		0.87

		175		0.65		1.0625		1.475		1.3		8.75		2.1875		0.875

		176		0.7		1.05		1.48		1.2		8.8		2.2		0.88

		177		0.65		1.0375		1.475		1.3		8.85		2.2125		0.885

		178		0.7		1.05		1.47		1.2		8.9		2.225		0.89

		179		0.65		1.0625		1.465		1.1		8.95		2.2375		0.895

		180		0.7		1.075		1.47		1		9		2.25		0.9

		181		0.65		1.0875		1.465		1.1		9.05		2.2625		0.905

		182		0.7		1.075		1.46		1		9.1		2.275		0.91

		183		0.75		1.0875		1.465		0.9		9.15		2.2875		0.915

		184		0.8		1.1		1.46		0.8		9.2		2.3		0.92

		185		0.85		1.0875		1.455		0.9		9.25		2.3125		0.925

		186		0.9		1.1		1.45		0.8		9.3		2.325		0.93

		187		0.95		1.1125		1.445		0.7		9.35		2.3375		0.935

		188		0.9		1.125		1.44		0.8		9.4		2.35		0.94

		189		0.95		1.1125		1.435		0.9		9.45		2.3625		0.945

		190		0.9		1.1		1.44		1		9.5		2.375		0.95

		191		0.85		1.1125		1.435		0.9		9.55		2.3875		0.955

		192		0.9		1.1		1.43		1		9.6		2.4		0.96

		193		0.95		1.0875		1.435		0.9		9.65		2.4125		0.965

		194		0.9		1.075		1.44		0.8		9.7		2.425		0.97

		195		0.95		1.0625		1.435		0.7		9.75		2.4375		0.975

		196		0.9		1.075		1.43		0.8		9.8		2.45		0.98

		197		0.95		1.0625		1.435		0.9		9.85		2.4625		0.985

		198		1		1.075		1.44		1		9.9		2.475		0.99

		199		1.05		1.0625		1.435		1.1		9.95		2.4875		0.995

		200		1.1		1.075		1.44		1.2		10		2.5		1

		201		1.05		1.0625		1.435		1.3		10.05		2.5125		1.005

		202		1.1		1.075		1.43		1.4		10.1		2.525		1.01

		203		1.15		1.0875		1.425		1.3		10.15		2.5375		1.015

		204		1.1		1.1		1.43		1.4		10.2		2.55		1.02

		205		1.15		1.0875		1.425		1.3		10.25		2.5625		1.025

		206		1.1		1.075		1.43		1.2		10.3		2.575		1.03

		207		1.15		1.0625		1.435		1.1		10.35		2.5875		1.035

		208		1.2		1.075		1.43		1.2		10.4		2.6		1.04

		209		1.15		1.0625		1.425		1.1		10.45		2.6125		1.045

		210		1.1		1.075		1.42		1		10.5		2.625		1.05

		211		1.15		1.0625		1.425		1.1		10.55		2.6375		1.055

		212		1.1		1.075		1.42		1		10.6		2.65		1.06

		213		1.05		1.0625		1.425		0.9		10.65		2.6625		1.065

		214		1		1.075		1.42		1		10.7		2.675		1.07

		215		0.95		1.0875		1.415		0.9		10.75		2.6875		1.075

		216		1		1.1		1.41		0.8		10.8		2.7		1.08

		217		1.05		1.0875		1.405		0.7		10.85		2.7125		1.085

		218		1.1		1.075		1.4		0.8		10.9		2.725		1.09

		219		1.05		1.0625		1.395		0.9		10.95		2.7375		1.095

		220		1		1.075		1.39		0.8		11		2.75		1.1

		221		0.95		1.0625		1.385		0.7		11.05		2.7625		1.105

		222		0.9		1.075		1.39		0.8		11.1		2.775		1.11

		223		0.85		1.0875		1.385		0.9		11.15		2.7875		1.115

		224		0.9		1.075		1.38		0.8		11.2		2.8		1.12

		225		0.85		1.0625		1.375		0.9		11.25		2.8125		1.125

		226		0.8		1.075		1.38		1		11.3		2.825		1.13

		227		0.75		1.0875		1.375		1.1		11.35		2.8375		1.135

		228		0.7		1.075		1.37		1		11.4		2.85		1.14

		229		0.75		1.0625		1.365		0.9		11.45		2.8625		1.145

		230		0.8		1.05		1.36		1		11.5		2.875		1.15

		231		0.75		1.0375		1.365		0.9		11.55		2.8875		1.155

		232		0.7		1.025		1.36		0.8		11.6		2.9		1.16

		233		0.65		1.0125		1.355		0.7		11.65		2.9125		1.165

		234		0.7		1		1.35		0.8		11.7		2.925		1.17

		235		0.75		1.0125		1.345		0.7		11.75		2.9375		1.175

		236		0.7		1		1.34		0.6		11.8		2.95		1.18

		237		0.75		1.0125		1.335		0.7		11.85		2.9625		1.185

		238		0.8		1		1.33		0.8		11.9		2.975		1.19

		239		0.85		0.9875		1.325		0.7		11.95		2.9875		1.195

		240		0.8		1		1.33		0.6		12		3		1.2

		241		0.75		1.0125		1.325		0.7		12.05		3.0125		1.205

		242		0.8		1.025		1.33		0.6		12.1		3.025		1.21

		243		0.85		1.0125		1.325		0.7		12.15		3.0375		1.215

		244		0.9		1.025		1.33		0.8		12.2		3.05		1.22

		245		0.95		1.0375		1.325		0.9		12.25		3.0625		1.225

		246		0.9		1.05		1.33		1		12.3		3.075		1.23

		247		0.95		1.0625		1.335		1.1		12.35		3.0875		1.235

		248		1		1.05		1.33		1.2		12.4		3.1		1.24

		249		0.95		1.0625		1.335		1.3		12.45		3.1125		1.245

		250		0.9		1.075		1.34		1.4		12.5		3.125		1.25

		251		0.95		1.0625		1.335		1.3		12.55		3.1375		1.255

		252		0.9		1.05		1.34		1.2		12.6		3.15		1.26

		253		0.95		1.0375		1.335		1.3		12.65		3.1625		1.265

		254		0.9		1.025		1.33		1.2		12.7		3.175		1.27

		255		0.95		1.0125		1.325		1.1		12.75		3.1875		1.275

		256		1		1		1.32		1		12.8		3.2		1.28

		257		1.05		0.9875		1.315		0.9		12.85		3.2125		1.285

		258		1		0.975		1.32		0.8		12.9		3.225		1.29

		259		1.05		0.9625		1.315		0.7		12.95		3.2375		1.295

		260		1		0.975		1.31		0.8		13		3.25		1.3

		261		1.05		0.9625		1.305		0.7		13.05		3.2625		1.305

		262		1		0.975		1.3		0.8		13.1		3.275		1.31

		263		0.95		0.9625		1.305		0.9		13.15		3.2875		1.315

		264		1		0.975		1.31		1		13.2		3.3		1.32

		265		1.05		0.9625		1.315		1.1		13.25		3.3125		1.325

		266		1		0.975		1.32		1.2		13.3		3.325		1.33

		267		1.05		0.9875		1.315		1.3		13.35		3.3375		1.335

		268		1.1		1		1.31		1.4		13.4		3.35		1.34

		269		1.05		0.9875		1.315		1.3		13.45		3.3625		1.345

		270		1.1		1		1.32		1.2		13.5		3.375		1.35

		271		1.05		1.0125		1.315		1.1		13.55		3.3875		1.355

		272		1		1.025		1.31		1.2		13.6		3.4		1.36

		273		0.95		1.0125		1.315		1.1		13.65		3.4125		1.365

		274		0.9		1.025		1.31		1.2		13.7		3.425		1.37

		275		0.85		1.0375		1.305		1.1		13.75		3.4375		1.375

		276		0.9		1.025		1.31		1.2		13.8		3.45		1.38

		277		0.95		1.0125		1.315		1.1		13.85		3.4625		1.385

		278		1		1.025		1.32		1.2		13.9		3.475		1.39

		279		0.95		1.0125		1.315		1.1		13.95		3.4875		1.395

		280		1		1.025		1.31		1		14		3.5		1.4

		281		0.95		1.0125		1.305		0.9		14.05		3.5125		1.405

		282		0.9		1.025		1.3		0.8		14.1		3.525		1.41

		283		0.95		1.0125		1.295		0.7		14.15		3.5375		1.415

		284		0.9		1		1.29		0.8		14.2		3.55		1.42

		285		0.95		0.9875		1.285		0.9		14.25		3.5625		1.425

		286		0.9		0.975		1.28		0.8		14.3		3.575		1.43

		287		0.85		0.9625		1.285		0.9		14.35		3.5875		1.435

		288		0.9		0.95		1.29		1		14.4		3.6		1.44

		289		0.95		0.9625		1.285		0.9		14.45		3.6125		1.445

		290		1		0.975		1.28		1		14.5		3.625		1.45

		291		1.05		0.9625		1.275		0.9		14.55		3.6375		1.455

		292		1.1		0.95		1.27		0.8		14.6		3.65		1.46

		293		1.15		0.9375		1.275		0.9		14.65		3.6625		1.465

		294		1.1		0.95		1.28		1		14.7		3.675		1.47

		295		1.05		0.9375		1.275		1.1		14.75		3.6875		1.475

		296		1.1		0.95		1.28		1.2		14.8		3.7		1.48

		297		1.15		0.9375		1.275		1.3		14.85		3.7125		1.485

		298		1.2		0.925		1.28		1.4		14.9		3.725		1.49

		299		1.15		0.9125		1.275		1.3		14.95		3.7375		1.495

		300		1.2		0.9		1.27		1.4		15		3.75		1.5

		301		1.25		0.8875		1.265		1.3		15.05		3.7625		1.505

		302		1.3		0.875		1.26		1.2		15.1		3.775		1.51

		303		1.25		0.8625		1.265		1.3		15.15		3.7875		1.515

		304		1.3		0.85		1.26		1.2		15.2		3.8		1.52

		305		1.25		0.8375		1.255		1.1		15.25		3.8125		1.525

		306		1.3		0.825		1.26		1		15.3		3.825		1.53

		307		1.35		0.8125		1.255		1.1		15.35		3.8375		1.535

		308		1.3		0.825		1.25		1.2		15.4		3.85		1.54

		309		1.25		0.8375		1.245		1.3		15.45		3.8625		1.545

		310		1.3		0.85		1.25		1.2		15.5		3.875		1.55

		311		1.25		0.8625		1.245		1.3		15.55		3.8875		1.555

		312		1.3		0.85		1.24		1.2		15.6		3.9		1.56

		313		1.25		0.8625		1.245		1.1		15.65		3.9125		1.565

		314		1.2		0.875		1.25		1.2		15.7		3.925		1.57

		315		1.15		0.8875		1.255		1.1		15.75		3.9375		1.575

		316		1.1		0.9		1.26		1.2		15.8		3.95		1.58

		317		1.15		0.8875		1.255		1.1		15.85		3.9625		1.585

		318		1.2		0.9		1.26		1.2		15.9		3.975		1.59

		319		1.15		0.8875		1.255		1.1		15.95		3.9875		1.595

		320		1.2		0.875		1.25		1		16		4		1.6

		321		1.15		0.8875		1.245		0.9		16.05		4.0125		1.605

		322		1.2		0.9		1.25		0.8		16.1		4.025		1.61

		323		1.25		0.9125		1.255		0.9		16.15		4.0375		1.615

		324		1.2		0.9		1.25		0.8		16.2		4.05		1.62

		325		1.15		0.8875		1.245		0.7		16.25		4.0625		1.625

		326		1.2		0.875		1.25		0.8		16.3		4.075		1.63

		327		1.25		0.8625		1.245		0.9		16.35		4.0875		1.635

		328		1.2		0.875		1.24		1		16.4		4.1		1.64

		329		1.15		0.8875		1.235		1.1		16.45		4.1125		1.645

		330		1.2		0.875		1.24		1		16.5		4.125		1.65

		331		1.15		0.8875		1.235		0.9		16.55		4.1375		1.655

		332		1.1		0.9		1.24		0.8		16.6		4.15		1.66

		333		1.05		0.8875		1.245		0.9		16.65		4.1625		1.665

		334		1		0.875		1.24		0.8		16.7		4.175		1.67

		335		1.05		0.8625		1.245		0.9		16.75		4.1875		1.675

		336		1		0.85		1.24		1		16.8		4.2		1.68

		337		1.05		0.8375		1.235		0.9		16.85		4.2125		1.685

		338		1.1		0.85		1.24		0.8		16.9		4.225		1.69

		339		1.05		0.8375		1.235		0.7		16.95		4.2375		1.695

		340		1		0.85		1.23		0.8		17		4.25		1.7

		341		0.95		0.8625		1.235		0.9		17.05		4.2625		1.705

		342		1		0.85		1.24		0.8		17.1		4.275		1.71

		343		0.95		0.8375		1.235		0.7		17.15		4.2875		1.715

		344		0.9		0.825		1.23		0.8		17.2		4.3		1.72

		345		0.95		0.8125		1.235		0.9		17.25		4.3125		1.725

		346		0.9		0.825		1.24		0.8		17.3		4.325		1.73

		347		0.85		0.8375		1.245		0.9		17.35		4.3375		1.735

		348		0.8		0.85		1.24		0.8		17.4		4.35		1.74

		349		0.75		0.8375		1.235		0.7		17.45		4.3625		1.745

		350		0.8		0.825		1.24		0.6		17.5		4.375		1.75

		351		0.85		0.8125		1.245		0.7		17.55		4.3875		1.755

		352		0.9		0.8		1.24		0.8		17.6		4.4		1.76

		353		0.95		0.8125		1.245		0.9		17.65		4.4125		1.765

		354		0.9		0.825		1.24		0.8		17.7		4.425		1.77

		355		0.95		0.8125		1.235		0.9		17.75		4.4375		1.775

		356		0.9		0.825		1.24		1		17.8		4.45		1.78

		357		0.85		0.8375		1.235		0.9		17.85		4.4625		1.785

		358		0.8		0.85		1.24		1		17.9		4.475		1.79

		359		0.85		0.8625		1.235		0.9		17.95		4.4875		1.795

		360		0.9		0.85		1.23		0.8		18		4.5		1.8

		361		0.95		0.8375		1.225		0.9		18.05		4.5125		1.805

		362		0.9		0.85		1.22		0.8		18.1		4.525		1.81

		363		0.85		0.8375		1.215		0.9		18.15		4.5375		1.815

		364		0.9		0.85		1.22		1		18.2		4.55		1.82

		365		0.95		0.8625		1.225		1.1		18.25		4.5625		1.825

		366		1		0.875		1.23		1		18.3		4.575		1.83

		367		1.05		0.8625		1.225		1.1		18.35		4.5875		1.835

		368		1.1		0.85		1.22		1		18.4		4.6		1.84

		369		1.15		0.8625		1.215		0.9		18.45		4.6125		1.845

		370		1.2		0.85		1.21		1		18.5		4.625		1.85

		371		1.15		0.8375		1.205		0.9		18.55		4.6375		1.855

		372		1.2		0.85		1.2		1		18.6		4.65		1.86

		373		1.15		0.8625		1.205		1.1		18.65		4.6625		1.865

		374		1.1		0.85		1.21		1		18.7		4.675		1.87

		375		1.15		0.8375		1.205		0.9		18.75		4.6875		1.875

		376		1.2		0.825		1.2		0.8		18.8		4.7		1.88

		377		1.15		0.8375		1.195		0.9		18.85		4.7125		1.885

		378		1.2		0.825		1.2		1		18.9		4.725		1.89

		379		1.25		0.8125		1.205		0.9		18.95		4.7375		1.895

		380		1.2		0.8		1.2		0.8		19		4.75		1.9

		381		1.15		0.8125		1.195		0.9		19.05		4.7625		1.905

		382		1.1		0.8		1.19		1		19.1		4.775		1.91

		383		1.05		0.7875		1.195		1.1		19.15		4.7875		1.915

		384		1.1		0.8		1.19		1		19.2		4.8		1.92

		385		1.15		0.8125		1.195		0.9		19.25		4.8125		1.925

		386		1.2		0.825		1.19		0.8		19.3		4.825		1.93

		387		1.15		0.8125		1.185		0.9		19.35		4.8375		1.935

		388		1.2		0.825		1.18		1		19.4		4.85		1.94

		389		1.25		0.8375		1.185		1.1		19.45		4.8625		1.945

		390		1.2		0.85		1.18		1		19.5		4.875		1.95

		391		1.25		0.8375		1.185		1.1		19.55		4.8875		1.955

		392		1.2		0.85		1.19		1.2		19.6		4.9		1.96

		393		1.15		0.8375		1.185		1.1		19.65		4.9125		1.965

		394		1.2		0.85		1.19		1.2		19.7		4.925		1.97

		395		1.15		0.8625		1.195		1.1		19.75		4.9375		1.975

		396		1.1		0.875		1.19		1		19.8		4.95		1.98

		397		1.05		0.8875		1.185		1.1		19.85		4.9625		1.985

		398		1.1		0.9		1.18		1		19.9		4.975		1.99

		399		1.15		0.9125		1.185		0.9		19.95		4.9875		1.995

		400		1.2		0.925		1.18		1		20		5		2

		401		1.25		0.9375		1.185		1.1		20.05		5.0125		2.005

		402		1.3		0.95		1.18		1.2		20.1		5.025		2.01

		403		1.25		0.9625		1.175		1.1		20.15		5.0375		2.015

		404		1.3		0.975		1.18		1.2		20.2		5.05		2.02

		405		1.35		0.9875		1.175		1.1		20.25		5.0625		2.025

		406		1.3		0.975		1.17		1.2		20.3		5.075		2.03

		407		1.25		0.9625		1.175		1.1		20.35		5.0875		2.035

		408		1.2		0.95		1.17		1.2		20.4		5.1		2.04

		409		1.15		0.9375		1.175		1.3		20.45		5.1125		2.045

		410		1.1		0.925		1.17		1.2		20.5		5.125		2.05

		411		1.15		0.9375		1.165		1.1		20.55		5.1375		2.055

		412		1.2		0.95		1.16		1		20.6		5.15		2.06

		413		1.15		0.9375		1.165		0.9		20.65		5.1625		2.065

		414		1.2		0.925		1.16		0.8		20.7		5.175		2.07

		415		1.25		0.9375		1.155		0.7		20.75		5.1875		2.075

		416		1.3		0.925		1.16		0.8		20.8		5.2		2.08

		417		1.25		0.9375		1.155		0.9		20.85		5.2125		2.085

		418		1.3		0.95		1.16		1		20.9		5.225		2.09

		419		1.25		0.9625		1.155		1.1		20.95		5.2375		2.095

		420		1.2		0.975		1.15		1		21		5.25		2.1

		421		1.25		0.9625		1.155		0.9		21.05		5.2625		2.105

		422		1.2		0.975		1.16		0.8		21.1		5.275		2.11

		423		1.15		0.9625		1.155		0.7		21.15		5.2875		2.115

		424		1.2		0.975		1.15		0.6		21.2		5.3		2.12

		425		1.25		0.9625		1.145		0.7		21.25		5.3125		2.125

		426		1.2		0.975		1.14		0.6		21.3		5.325		2.13

		427		1.15		0.9625		1.145		0.5		21.35		5.3375		2.135

		428		1.2		0.975		1.15		0.6		21.4		5.35		2.14

		429		1.15		0.9625		1.145		0.7		21.45		5.3625		2.145

		430		1.2		0.95		1.15		0.6		21.5		5.375		2.15

		431		1.25		0.9625		1.155		0.5		21.55		5.3875		2.155

		432		1.3		0.95		1.16		0.6		21.6		5.4		2.16

		433		1.25		0.9625		1.155		0.7		21.65		5.4125		2.165

		434		1.2		0.95		1.16		0.8		21.7		5.425		2.17

		435		1.15		0.9375		1.155		0.9		21.75		5.4375		2.175

		436		1.1		0.925		1.16		0.8		21.8		5.45		2.18

		437		1.05		0.9125		1.155		0.9		21.85		5.4625		2.185

		438		1		0.925		1.15		0.8		21.9		5.475		2.19

		439		0.95		0.9375		1.145		0.9		21.95		5.4875		2.195

		440		0.9		0.925		1.15		1		22		5.5		2.2

		441		0.95		0.9375		1.145		0.9		22.05		5.5125		2.205

		442		1		0.925		1.14		1		22.1		5.525		2.21

		443		0.95		0.9125		1.135		1.1		22.15		5.5375		2.215

		444		0.9		0.9		1.13		1		22.2		5.55		2.22

		445		0.85		0.9125		1.125		0.9		22.25		5.5625		2.225

		446		0.8		0.9		1.12		1		22.3		5.575		2.23

		447		0.85		0.8875		1.115		1.1		22.35		5.5875		2.235

		448		0.8		0.875		1.12		1		22.4		5.6		2.24

		449		0.75		0.8875		1.115		1.1		22.45		5.6125		2.245

		450		0.8		0.9		1.11		1.2		22.5		5.625		2.25

		451		0.85		0.8875		1.115		1.1		22.55		5.6375		2.255

		452		0.9		0.875		1.11		1.2		22.6		5.65		2.26

		453		0.85		0.8625		1.105		1.1		22.65		5.6625		2.265

		454		0.8		0.875		1.11		1.2		22.7		5.675		2.27

		455		0.75		0.8625		1.105		1.1		22.75		5.6875		2.275

		456		0.7		0.875		1.1		1		22.8		5.7		2.28

		457		0.75		0.8625		1.095		1.1		22.85		5.7125		2.285

		458		0.7		0.875		1.1		1		22.9		5.725		2.29

		459		0.75		0.8625		1.095		1.1		22.95		5.7375		2.295

		460		0.8		0.875		1.09		1.2		23		5.75		2.3

		461		0.85		0.8625		1.085		1.1		23.05		5.7625		2.305

		462		0.8		0.875		1.09		1.2		23.1		5.775		2.31

		463		0.85		0.8625		1.085		1.1		23.15		5.7875		2.315

		464		0.9		0.85		1.08		1.2		23.2		5.8		2.32

		465		0.85		0.8375		1.085		1.1		23.25		5.8125		2.325

		466		0.8		0.85		1.09		1		23.3		5.825		2.33

		467		0.85		0.8375		1.085		1.1		23.35		5.8375		2.335

		468		0.8		0.825		1.08		1		23.4		5.85		2.34

		469		0.85		0.8125		1.085		1.1		23.45		5.8625		2.345

		470		0.9		0.825		1.08		1.2		23.5		5.875		2.35

		471		0.95		0.8375		1.085		1.3		23.55		5.8875		2.355

		472		1		0.825		1.09		1.2		23.6		5.9		2.36

		473		0.95		0.8375		1.095		1.1		23.65		5.9125		2.365

		474		0.9		0.825		1.1		1.2		23.7		5.925		2.37

		475		0.95		0.8375		1.105		1.3		23.75		5.9375		2.375

		476		1		0.85		1.11		1.4		23.8		5.95		2.38

		477		0.95		0.8375		1.115		1.5		23.85		5.9625		2.385

		478		0.9		0.85		1.12		1.4		23.9		5.975		2.39

		479		0.95		0.8625		1.125		1.3		23.95		5.9875		2.395

		480		0.9		0.875		1.12		1.2		24		6		2.4

		481		0.95		0.8625		1.125		1.1		24.05		6.0125		2.405

		482		1		0.875		1.13		1.2		24.1		6.025		2.41

		483		1.05		0.8625		1.125		1.1		24.15		6.0375		2.415

		484		1.1		0.875		1.12		1.2		24.2		6.05		2.42

		485		1.15		0.8625		1.125		1.1		24.25		6.0625		2.425

		486		1.1		0.85		1.13		1.2		24.3		6.075		2.43

		487		1.05		0.8375		1.125		1.1		24.35		6.0875		2.435

		488		1		0.825		1.12		1		24.4		6.1		2.44

		489		1.05		0.8375		1.115		1.1		24.45		6.1125		2.445

		490		1		0.85		1.11		1		24.5		6.125		2.45

		491		0.95		0.8375		1.115		1.1		24.55		6.1375		2.455

		492		0.9		0.85		1.12		1		24.6		6.15		2.46

		493		0.85		0.8625		1.115		0.9		24.65		6.1625		2.465

		494		0.9		0.875		1.12		0.8		24.7		6.175		2.47

		495		0.85		0.8625		1.115		0.7		24.75		6.1875		2.475

		496		0.8		0.875		1.12		0.6		24.8		6.2		2.48

		497		0.75		0.8875		1.125		0.7		24.85		6.2125		2.485

		498		0.8		0.9		1.13		0.8		24.9		6.225		2.49

		499		0.85		0.9125		1.125		0.9		24.95		6.2375		2.495

		500		0.9		0.9		1.12		1		25		6.25		2.5

		501		0.85		0.9125		1.115		1.1		25.05		6.2625		2.505

		502		0.8		0.925		1.11		1.2		25.1		6.275		2.51

		503		0.85		0.9375		1.105		1.1		25.15		6.2875		2.515

		504		0.8		0.95		1.1		1		25.2		6.3		2.52

		505		0.85		0.9375		1.095		0.9		25.25		6.3125		2.525

		506		0.9		0.95		1.09		1		25.3		6.325		2.53

		507		0.95		0.9625		1.085		1.1		25.35		6.3375		2.535

		508		1		0.975		1.09		1.2		25.4		6.35		2.54

		509		0.95		0.9875		1.085		1.1		25.45		6.3625		2.545

		510		1		1		1.09		1.2		25.5		6.375		2.55

		511		1.05		1.0125		1.085		1.1		25.55		6.3875		2.555

		512		1.1		1		1.08		1		25.6		6.4		2.56

		513		1.05		0.9875		1.075		1.1		25.65		6.4125		2.565

		514		1		0.975		1.08		1		25.7		6.425		2.57

		515		1.05		0.9625		1.085		0.9		25.75		6.4375		2.575

		516		1		0.975		1.08		1		25.8		6.45		2.58

		517		1.05		0.9625		1.075		1.1		25.85		6.4625		2.585

		518		1		0.95		1.07		1		25.9		6.475		2.59

		519		0.95		0.9625		1.075		1.1		25.95		6.4875		2.595

		520		0.9		0.975		1.07		1.2		26		6.5		2.6

		521		0.95		0.9625		1.065		1.1		26.05		6.5125		2.605

		522		1		0.975		1.06		1.2		26.1		6.525		2.61

		523		0.95		0.9875		1.055		1.3		26.15		6.5375		2.615

		524		0.9		0.975		1.05		1.2		26.2		6.55		2.62

		525		0.85		0.9875		1.055		1.3		26.25		6.5625		2.625

		526		0.9		1		1.05		1.2		26.3		6.575		2.63

		527		0.85		1.0125		1.045		1.1		26.35		6.5875		2.635

		528		0.8		1		1.04		1		26.4		6.6		2.64

		529		0.85		0.9875		1.035		0.9		26.45		6.6125		2.645

		530		0.9		1		1.04		0.8		26.5		6.625		2.65

		531		0.95		1.0125		1.045		0.7		26.55		6.6375		2.655

		532		1		1		1.04		0.6		26.6		6.65		2.66

		533		0.95		1.0125		1.035		0.5		26.65		6.6625		2.665

		534		1		1		1.04		0.6		26.7		6.675		2.67

		535		0.95		0.9875		1.045		0.7		26.75		6.6875		2.675

		536		0.9		0.975		1.05		0.6		26.8		6.7		2.68

		537		0.85		0.9875		1.045		0.5		26.85		6.7125		2.685

		538		0.8		0.975		1.05		0.4		26.9		6.725		2.69

		539		0.85		0.9625		1.055		0.5		26.95		6.7375		2.695

		540		0.8		0.95		1.06		0.6		27		6.75		2.7

		541		0.85		0.9375		1.055		0.7		27.05		6.7625		2.705

		542		0.9		0.95		1.05		0.8		27.1		6.775		2.71

		543		0.85		0.9375		1.055		0.7		27.15		6.7875		2.715

		544		0.9		0.95		1.05		0.6		27.2		6.8		2.72

		545		0.85		0.9625		1.045		0.7		27.25		6.8125		2.725

		546		0.9		0.975		1.04		0.8		27.3		6.825		2.73

		547		0.95		0.9875		1.045		0.9		27.35		6.8375		2.735

		548		0.9		0.975		1.04		1		27.4		6.85		2.74

		549		0.95		0.9875		1.045		1.1		27.45		6.8625		2.745

		550		0.9		1		1.04		1.2		27.5		6.875		2.75

		551		0.85		0.9875		1.045		1.3		27.55		6.8875		2.755

		552		0.8		0.975		1.05		1.2		27.6		6.9		2.76

		553		0.85		0.9625		1.055		1.1		27.65		6.9125		2.765

		554		0.9		0.975		1.06		1		27.7		6.925		2.77

		555		0.95		0.9875		1.065		1.1		27.75		6.9375		2.775

		556		0.9		1		1.06		1.2		27.8		6.95		2.78

		557		0.95		0.9875		1.065		1.1		27.85		6.9625		2.785

		558		1		1		1.07		1.2		27.9		6.975		2.79

		559		0.95		0.9875		1.075		1.3		27.95		6.9875		2.795

		560		0.9		0.975		1.07		1.4		28		7		2.8

		561		0.85		0.9875		1.075		1.3		28.05		7.0125		2.805

		562		0.8		1		1.07		1.2		28.1		7.025		2.81

		563		0.85		0.9875		1.065		1.3		28.15		7.0375		2.815

		564		0.9		1		1.06		1.4		28.2		7.05		2.82

		565		0.95		0.9875		1.065		1.5		28.25		7.0625		2.825

		566		1		0.975		1.07		1.4		28.3		7.075		2.83

		567		0.95		0.9875		1.075		1.5		28.35		7.0875		2.835

		568		1		1		1.08		1.6		28.4		7.1		2.84

		569		0.95		1.0125		1.075		1.5		28.45		7.1125		2.845

		570		0.9		1.025		1.08		1.4		28.5		7.125		2.85

		571		0.85		1.0125		1.075		1.5		28.55		7.1375		2.855

		572		0.9		1		1.08		1.4		28.6		7.15		2.86

		573		0.95		1.0125		1.075		1.3		28.65		7.1625		2.865

		574		0.9		1		1.07		1.2		28.7		7.175		2.87

		575		0.85		1.0125		1.075		1.1		28.75		7.1875		2.875

		576		0.9		1.025		1.07		1		28.8		7.2		2.88

		577		0.85		1.0125		1.075		1.1		28.85		7.2125		2.885

		578		0.9		1.025		1.08		1.2		28.9		7.225		2.89

		579		0.85		1.0375		1.085		1.3		28.95		7.2375		2.895

		580		0.9		1.05		1.09		1.2		29		7.25		2.9

		581		0.85		1.0375		1.095		1.1		29.05		7.2625		2.905

		582		0.9		1.05		1.09		1.2		29.1		7.275		2.91

		583		0.95		1.0375		1.095		1.1		29.15		7.2875		2.915

		584		0.9		1.025		1.1		1		29.2		7.3		2.92

		585		0.85		1.0375		1.095		1.1		29.25		7.3125		2.925

		586		0.8		1.05		1.1		1		29.3		7.325		2.93

		587		0.75		1.0375		1.095		1.1		29.35		7.3375		2.935

		588		0.7		1.025		1.1		1.2		29.4		7.35		2.94

		589		0.65		1.0375		1.105		1.3		29.45		7.3625		2.945

		590		0.7		1.05		1.11		1.2		29.5		7.375		2.95

		591		0.75		1.0625		1.105		1.1		29.55		7.3875		2.955

		592		0.7		1.075		1.1		1		29.6		7.4		2.96

		593		0.75		1.0625		1.105		1.1		29.65		7.4125		2.965

		594		0.8		1.075		1.1		1		29.7		7.425		2.97

		595		0.85		1.0875		1.105		1.1		29.75		7.4375		2.975

		596		0.8		1.075		1.11		1.2		29.8		7.45		2.98

		597		0.75		1.0625		1.115		1.3		29.85		7.4625		2.985

		598		0.8		1.05		1.11		1.2		29.9		7.475		2.99

		599		0.85		1.0625		1.115		1.3		29.95		7.4875		2.995

		600		0.8		1.05		1.11		1.2		30		7.5		3
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		17.1		4.275		1.71

		17.15		4.2875		1.715

		17.2		4.3		1.72

		17.25		4.3125		1.725

		17.3		4.325		1.73

		17.35		4.3375		1.735

		17.4		4.35		1.74

		17.45		4.3625		1.745

		17.5		4.375		1.75

		17.55		4.3875		1.755

		17.6		4.4		1.76

		17.65		4.4125		1.765

		17.7		4.425		1.77

		17.75		4.4375		1.775

		17.8		4.45		1.78

		17.85		4.4625		1.785

		17.9		4.475		1.79

		17.95		4.4875		1.795

		18		4.5		1.8

		18.05		4.5125		1.805

		18.1		4.525		1.81

		18.15		4.5375		1.815

		18.2		4.55		1.82

		18.25		4.5625		1.825

		18.3		4.575		1.83

		18.35		4.5875		1.835

		18.4		4.6		1.84

		18.45		4.6125		1.845

		18.5		4.625		1.85

		18.55		4.6375		1.855

		18.6		4.65		1.86

		18.65		4.6625		1.865

		18.7		4.675		1.87

		18.75		4.6875		1.875

		18.8		4.7		1.88

		18.85		4.7125		1.885

		18.9		4.725		1.89

		18.95		4.7375		1.895

		19		4.75		1.9

		19.05		4.7625		1.905

		19.1		4.775		1.91

		19.15		4.7875		1.915

		19.2		4.8		1.92

		19.25		4.8125		1.925

		19.3		4.825		1.93

		19.35		4.8375		1.935

		19.4		4.85		1.94

		19.45		4.8625		1.945

		19.5		4.875		1.95

		19.55		4.8875		1.955

		19.6		4.9		1.96

		19.65		4.9125		1.965

		19.7		4.925		1.97

		19.75		4.9375		1.975

		19.8		4.95		1.98

		19.85		4.9625		1.985

		19.9		4.975		1.99

		19.95		4.9875		1.995

		20		5		2

		20.05		5.0125		2.005

		20.1		5.025		2.01

		20.15		5.0375		2.015

		20.2		5.05		2.02

		20.25		5.0625		2.025

		20.3		5.075		2.03

		20.35		5.0875		2.035

		20.4		5.1		2.04

		20.45		5.1125		2.045

		20.5		5.125		2.05

		20.55		5.1375		2.055

		20.6		5.15		2.06

		20.65		5.1625		2.065

		20.7		5.175		2.07

		20.75		5.1875		2.075

		20.8		5.2		2.08

		20.85		5.2125		2.085

		20.9		5.225		2.09

		20.95		5.2375		2.095

		21		5.25		2.1

		21.05		5.2625		2.105

		21.1		5.275		2.11

		21.15		5.2875		2.115

		21.2		5.3		2.12

		21.25		5.3125		2.125

		21.3		5.325		2.13

		21.35		5.3375		2.135

		21.4		5.35		2.14

		21.45		5.3625		2.145

		21.5		5.375		2.15

		21.55		5.3875		2.155

		21.6		5.4		2.16

		21.65		5.4125		2.165

		21.7		5.425		2.17

		21.75		5.4375		2.175

		21.8		5.45		2.18

		21.85		5.4625		2.185

		21.9		5.475		2.19

		21.95		5.4875		2.195

		22		5.5		2.2

		22.05		5.5125		2.205

		22.1		5.525		2.21

		22.15		5.5375		2.215

		22.2		5.55		2.22

		22.25		5.5625		2.225

		22.3		5.575		2.23

		22.35		5.5875		2.235

		22.4		5.6		2.24

		22.45		5.6125		2.245

		22.5		5.625		2.25

		22.55		5.6375		2.255

		22.6		5.65		2.26

		22.65		5.6625		2.265

		22.7		5.675		2.27

		22.75		5.6875		2.275

		22.8		5.7		2.28

		22.85		5.7125		2.285

		22.9		5.725		2.29

		22.95		5.7375		2.295

		23		5.75		2.3

		23.05		5.7625		2.305

		23.1		5.775		2.31

		23.15		5.7875		2.315

		23.2		5.8		2.32

		23.25		5.8125		2.325

		23.3		5.825		2.33

		23.35		5.8375		2.335

		23.4		5.85		2.34

		23.45		5.8625		2.345

		23.5		5.875		2.35

		23.55		5.8875		2.355

		23.6		5.9		2.36

		23.65		5.9125		2.365

		23.7		5.925		2.37

		23.75		5.9375		2.375

		23.8		5.95		2.38

		23.85		5.9625		2.385

		23.9		5.975		2.39

		23.95		5.9875		2.395

		24		6		2.4

		24.05		6.0125		2.405

		24.1		6.025		2.41

		24.15		6.0375		2.415

		24.2		6.05		2.42

		24.25		6.0625		2.425

		24.3		6.075		2.43

		24.35		6.0875		2.435

		24.4		6.1		2.44

		24.45		6.1125		2.445

		24.5		6.125		2.45

		24.55		6.1375		2.455

		24.6		6.15		2.46

		24.65		6.1625		2.465

		24.7		6.175		2.47

		24.75		6.1875		2.475

		24.8		6.2		2.48

		24.85		6.2125		2.485

		24.9		6.225		2.49

		24.95		6.2375		2.495

		25		6.25		2.5

		25.05		6.2625		2.505

		25.1		6.275		2.51

		25.15		6.2875		2.515

		25.2		6.3		2.52

		25.25		6.3125		2.525

		25.3		6.325		2.53

		25.35		6.3375		2.535

		25.4		6.35		2.54

		25.45		6.3625		2.545

		25.5		6.375		2.55

		25.55		6.3875		2.555

		25.6		6.4		2.56

		25.65		6.4125		2.565

		25.7		6.425		2.57

		25.75		6.4375		2.575

		25.8		6.45		2.58

		25.85		6.4625		2.585

		25.9		6.475		2.59

		25.95		6.4875		2.595

		26		6.5		2.6

		26.05		6.5125		2.605

		26.1		6.525		2.61

		26.15		6.5375		2.615

		26.2		6.55		2.62

		26.25		6.5625		2.625

		26.3		6.575		2.63

		26.35		6.5875		2.635

		26.4		6.6		2.64

		26.45		6.6125		2.645

		26.5		6.625		2.65

		26.55		6.6375		2.655

		26.6		6.65		2.66

		26.65		6.6625		2.665

		26.7		6.675		2.67

		26.75		6.6875		2.675

		26.8		6.7		2.68

		26.85		6.7125		2.685

		26.9		6.725		2.69

		26.95		6.7375		2.695

		27		6.75		2.7

		27.05		6.7625		2.705

		27.1		6.775		2.71

		27.15		6.7875		2.715

		27.2		6.8		2.72

		27.25		6.8125		2.725

		27.3		6.825		2.73

		27.35		6.8375		2.735

		27.4		6.85		2.74

		27.45		6.8625		2.745

		27.5		6.875		2.75

		27.55		6.8875		2.755

		27.6		6.9		2.76

		27.65		6.9125		2.765

		27.7		6.925		2.77

		27.75		6.9375		2.775

		27.8		6.95		2.78

		27.85		6.9625		2.785

		27.9		6.975		2.79

		27.95		6.9875		2.795

		28		7		2.8

		28.05		7.0125		2.805

		28.1		7.025		2.81

		28.15		7.0375		2.815

		28.2		7.05		2.82

		28.25		7.0625		2.825

		28.3		7.075		2.83

		28.35		7.0875		2.835

		28.4		7.1		2.84

		28.45		7.1125		2.845

		28.5		7.125		2.85

		28.55		7.1375		2.855

		28.6		7.15		2.86

		28.65		7.1625		2.865

		28.7		7.175		2.87

		28.75		7.1875		2.875

		28.8		7.2		2.88

		28.85		7.2125		2.885

		28.9		7.225		2.89

		28.95		7.2375		2.895

		29		7.25		2.9

		29.05		7.2625		2.905

		29.1		7.275		2.91

		29.15		7.2875		2.915

		29.2		7.3		2.92

		29.25		7.3125		2.925

		29.3		7.325		2.93

		29.35		7.3375		2.935

		29.4		7.35		2.94

		29.45		7.3625		2.945

		29.5		7.375		2.95

		29.55		7.3875		2.955

		29.6		7.4		2.96

		29.65		7.4125		2.965

		29.7		7.425		2.97

		29.75		7.4375		2.975

		29.8		7.45		2.98

		29.85		7.4625		2.985

		29.9		7.475		2.99

		29.95		7.4875		2.995

		30		7.5		3



R=20

R=80

R=200

No. of time steps/R

N-Rover/R

2

2

2

1.95

1.9875

1.995

1.9

1.975

1.99

1.85

1.9625

1.985

1.8

1.95

1.98

1.75

1.9375

1.975

1.7

1.925

1.97

1.65

1.9125

1.965

1.6

1.9

1.96

1.55

1.8875

1.955

1.5

1.875

1.95

1.45

1.8625

1.945

1.4

1.85

1.94

1.35

1.8375

1.935

1.4

1.825

1.93

1.35

1.8125

1.925

1.4

1.825

1.92

1.45

1.8125

1.915

1.5

1.8

1.91

1.45

1.7875

1.905

1.4

1.775

1.9

1.45

1.7625

1.895

1.5

1.75

1.89

1.55

1.7375

1.885

1.5

1.725

1.88

1.45

1.7125

1.875

1.4

1.7

1.87

1.35

1.6875

1.865

1.4

1.675

1.86

1.35

1.6625

1.855

1.3

1.675

1.85

1.35

1.6625

1.845

1.3

1.65

1.84

1.25

1.6375

1.845

1.3

1.65

1.84

1.25

1.6375

1.835

1.2

1.625

1.83

1.25

1.6125

1.825

1.3

1.6

1.82

1.25

1.5875

1.815

1.2

1.575

1.81

1.25

1.5625

1.805

1.2

1.55

1.8

1.25

1.5375

1.795

1.2

1.525

1.79

1.15

1.5125

1.785

1.1

1.5

1.78

1.05

1.5125

1.775

1.1

1.5

1.77

1.05

1.4875

1.775

1.1

1.475

1.77

1.05

1.4625

1.765

1

1.45

1.76

1.05

1.4375

1.755

1

1.425

1.75

1.05

1.4125

1.745

1

1.425

1.74

1.05

1.4125

1.745

1.1

1.4

1.74

1.05

1.3875

1.735

1

1.375

1.73

0.95

1.3625

1.725

1

1.35

1.72

1.05

1.3375

1.715

1.1

1.325

1.72

1.05

1.3375

1.715

1

1.325

1.71

1.05

1.3125

1.705

1

1.325

1.7

1.05

1.3125

1.695

1.1

1.3

1.69

1.05

1.2875

1.685

1

1.275

1.68

0.95

1.2625

1.675

0.9

1.25

1.67

0.95

1.2375

1.675

0.9

1.225

1.67

0.95

1.2125

1.665

1

1.2

1.66

1.05

1.2125

1.655

1

1.2

1.65

0.95

1.2125

1.645

1

1.2

1.64

0.95

1.2125

1.635

0.9

1.225

1.63

0.95

1.2375

1.625

1

1.25

1.62

1.05

1.2625

1.615

1

1.25

1.61

1.05

1.2375

1.605

1.1

1.25

1.61

1.15

1.2625

1.605

1.2

1.275

1.6

1.15

1.2625

1.595

1.1

1.25

1.59

1.15

1.2375

1.585

1.2

1.225

1.59

1.15

1.2125

1.585

1.1

1.225

1.59

1.05

1.2375

1.585

1

1.25

1.59

0.95

1.2375

1.585

0.9

1.225

1.58

0.85

1.2375

1.575

0.9

1.225

1.57

0.85

1.2375

1.565

0.9

1.225

1.57

0.95

1.2125

1.575

0.9

1.2

1.57

0.95

1.2125

1.565

1

1.2

1.56

0.95

1.2125

1.555

0.9

1.2

1.55

0.95

1.1875

1.545

1

1.175

1.54

1.05

1.1875

1.535

1.1

1.2

1.53

1.15

1.1875

1.535

1.2

1.175

1.53

1.25

1.1625

1.535

1.2

1.15

1.53

1.25

1.1375

1.525

1.3

1.125

1.52

1.35

1.1125

1.515

1.3

1.1

1.52

1.35

1.1125

1.515

1.3

1.125

1.51

1.25

1.1375

1.505

1.2

1.125

1.51

1.15

1.1125

1.505

1.2

1.1

1.5

1.15

1.1125

1.495

1.1

1.1

1.5

1.05

1.0875

1.495

1

1.075

1.49

1.05

1.0625

1.495

1.1

1.075

1.5

1.15

1.0875

1.495

1.2

1.1

1.5

1.15

1.1125

1.495

1.2

1.125

1.49

1.25

1.1375

1.485

1.2

1.125

1.48

1.25

1.1375

1.485

1.2

1.15

1.48

1.25

1.1625

1.485

1.2

1.175

1.49

1.15

1.1875

1.485

1.2

1.175

1.48

1.15

1.1625

1.475

1.2

1.15

1.47

1.25

1.1375

1.475

1.2

1.125

1.47

1.25

1.1125

1.465

1.2

1.125

1.46

1.15

1.1375

1.465

1.2

1.125

1.46

1.15

1.1125

1.455

1.1

1.125

1.45

1.15

1.1125

1.445

1.2

1.1

1.44

1.15

1.1125

1.435

1.1

1.125

1.43

1.05

1.1375

1.435

1.1

1.125

1.43

1.05

1.1125

1.435

1

1.1

1.44

1.05

1.0875

1.445

1

1.1

1.45

0.95

1.1125

1.445

1

1.1

1.44

1.05

1.1125

1.435

1.1

1.1

1.44

1.05

1.1125

1.435

1.1

1.125

1.43

1.05

1.1375

1.425

1.1

1.15

1.43

1.05

1.1375

1.425

1

1.125

1.42

1.05

1.1125

1.415

1.1

1.1

1.41

1.05

1.0875

1.405

1.1

1.1

1.4

1.05

1.0875

1.395

1

1.075

1.39

1.05

1.0875

1.385

1

1.1

1.38

1.05

1.0875

1.385

1

1.1

1.39

1.05

1.1125

1.385

1.1

1.125

1.38

1.05

1.1125

1.375

1.1

1.1

1.37

1.05

1.0875

1.365

1.1

1.1

1.36

1.15

1.0875

1.365

1.2

1.1

1.37

1.15

1.1125

1.365

1.1

1.125

1.36

1.05

1.1125

1.365

1.1

1.1

1.36

1.15

1.1125

1.355

1.1

1.125

1.36

1.05

1.1125

1.355

1

1.1

1.35

1.05

1.0875

1.345

1

1.075

1.35

1.05

1.0625

1.345

1.1

1.05

1.34

1.15

1.0375

1.335

1.2

1.05

1.33

1.15

1.0375

1.335

1.1

1.05

1.33

1.05

1.0625

1.325

1

1.05

1.32

1.05

1.0625

1.315

1

1.075

1.32

1.05

1.0875

1.315

1.1

1.1

1.32

1.15

1.0875

1.325

1.2

1.1

1.32

1.15

1.1125

1.315

1.2

1.125

1.32

1.15

1.1375

1.315

1.1

1.15

1.31

1.15

1.1375

1.305

1.1

1.125

1.3

1.15

1.1375

1.295

1.1

1.125

1.29

1.05

1.1375

1.285

1

1.15

1.29

1.05

1.1625

1.295

1

1.175

1.29

0.95

1.1625

1.285

1

1.175

1.29

0.95

1.1625

1.285

0.9

1.15

1.28

0.85

1.1625

1.285

0.8

1.15

1.28

0.75

1.1375

1.275

0.8

1.125

1.27

0.75

1.1125

1.265

0.7

1.1

1.27

0.75

1.1125

1.265

0.7

1.1

1.27

0.65

1.1125

1.265

0.7

1.1

1.27

0.75

1.0875

1.265

0.8

1.1

1.27

0.85

1.0875

1.265

0.9

1.1

1.26

0.95

1.0875

1.255

1

1.075

1.26

1.05

1.0625

1.255

1

1.05

1.25
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Sheet1

		t		20		80		200		10		t/20		t/80		t/200

		0		2		2		2		2		0		0		0

		1		1.95		1.9875		1.995		1.9		0.05		0.0125		0.005

		2		1.9		1.975		1.99		1.8		0.1		0.025		0.01

		3		1.85		1.9625		1.985		1.7		0.15		0.0375		0.015

		4		1.8		1.95		1.98		1.6		0.2		0.05		0.02

		5		1.75		1.9375		1.975		1.5		0.25		0.0625		0.025

		6		1.7		1.925		1.97		1.4		0.3		0.075		0.03

		7		1.65		1.9125		1.965		1.5		0.35		0.0875		0.035

		8		1.6		1.9		1.96		1.4		0.4		0.1		0.04

		9		1.55		1.8875		1.955		1.5		0.45		0.1125		0.045

		10		1.5		1.875		1.95		1.4		0.5		0.125		0.05

		11		1.45		1.8625		1.945		1.3		0.55		0.1375		0.055

		12		1.4		1.85		1.94		1.2		0.6		0.15		0.06

		13		1.35		1.8375		1.935		1.1		0.65		0.1625		0.065

		14		1.4		1.825		1.93		1		0.7		0.175		0.07

		15		1.35		1.8125		1.925		0.9		0.75		0.1875		0.075

		16		1.4		1.825		1.92		0.8		0.8		0.2		0.08

		17		1.45		1.8125		1.915		0.7		0.85		0.2125		0.085

		18		1.5		1.8		1.91		0.8		0.9		0.225		0.09

		19		1.45		1.7875		1.905		0.7		0.95		0.2375		0.095

		20		1.4		1.775		1.9		0.8		1		0.25		0.1

		21		1.45		1.7625		1.895		0.9		1.05		0.2625		0.105

		22		1.5		1.75		1.89		1		1.1		0.275		0.11

		23		1.55		1.7375		1.885		0.9		1.15		0.2875		0.115

		24		1.5		1.725		1.88		1		1.2		0.3		0.12

		25		1.45		1.7125		1.875		1.1		1.25		0.3125		0.125

		26		1.4		1.7		1.87		1		1.3		0.325		0.13

		27		1.35		1.6875		1.865		1.1		1.35		0.3375		0.135

		28		1.4		1.675		1.86		1		1.4		0.35		0.14

		29		1.35		1.6625		1.855		1.1		1.45		0.3625		0.145

		30		1.3		1.675		1.85		1		1.5		0.375		0.15

		31		1.35		1.6625		1.845		0.9		1.55		0.3875		0.155

		32		1.3		1.65		1.84		1		1.6		0.4		0.16

		33		1.25		1.6375		1.845		1.1		1.65		0.4125		0.165

		34		1.3		1.65		1.84		1		1.7		0.425		0.17

		35		1.25		1.6375		1.835		0.9		1.75		0.4375		0.175

		36		1.2		1.625		1.83		1		1.8		0.45		0.18

		37		1.25		1.6125		1.825		0.9		1.85		0.4625		0.185

		38		1.3		1.6		1.82		1		1.9		0.475		0.19

		39		1.25		1.5875		1.815		1.1		1.95		0.4875		0.195

		40		1.2		1.575		1.81		1.2		2		0.5		0.2

		41		1.25		1.5625		1.805		1.1		2.05		0.5125		0.205

		42		1.2		1.55		1.8		1		2.1		0.525		0.21

		43		1.25		1.5375		1.795		0.9		2.15		0.5375		0.215

		44		1.2		1.525		1.79		1		2.2		0.55		0.22

		45		1.15		1.5125		1.785		1.1		2.25		0.5625		0.225

		46		1.1		1.5		1.78		1.2		2.3		0.575		0.23

		47		1.05		1.5125		1.775		1.1		2.35		0.5875		0.235

		48		1.1		1.5		1.77		1		2.4		0.6		0.24

		49		1.05		1.4875		1.775		1.1		2.45		0.6125		0.245

		50		1.1		1.475		1.77		1		2.5		0.625		0.25

		51		1.05		1.4625		1.765		0.9		2.55		0.6375		0.255

		52		1		1.45		1.76		1		2.6		0.65		0.26

		53		1.05		1.4375		1.755		1.1		2.65		0.6625		0.265

		54		1		1.425		1.75		1		2.7		0.675		0.27

		55		1.05		1.4125		1.745		0.9		2.75		0.6875		0.275

		56		1		1.425		1.74		1		2.8		0.7		0.28

		57		1.05		1.4125		1.745		0.9		2.85		0.7125		0.285

		58		1.1		1.4		1.74		1		2.9		0.725		0.29

		59		1.05		1.3875		1.735		0.9		2.95		0.7375		0.295

		60		1		1.375		1.73		0.8		3		0.75		0.3

		61		0.95		1.3625		1.725		0.9		3.05		0.7625		0.305

		62		1		1.35		1.72		1		3.1		0.775		0.31

		63		1.05		1.3375		1.715		0.9		3.15		0.7875		0.315

		64		1.1		1.325		1.72		1		3.2		0.8		0.32

		65		1.05		1.3375		1.715		1.1		3.25		0.8125		0.325

		66		1		1.325		1.71		1		3.3		0.825		0.33

		67		1.05		1.3125		1.705		0.9		3.35		0.8375		0.335

		68		1		1.325		1.7		1		3.4		0.85		0.34

		69		1.05		1.3125		1.695		0.9		3.45		0.8625		0.345

		70		1.1		1.3		1.69		1		3.5		0.875		0.35

		71		1.05		1.2875		1.685		1.1		3.55		0.8875		0.355

		72		1		1.275		1.68		1.2		3.6		0.9		0.36

		73		0.95		1.2625		1.675		1.3		3.65		0.9125		0.365

		74		0.9		1.25		1.67		1.2		3.7		0.925		0.37

		75		0.95		1.2375		1.675		1.1		3.75		0.9375		0.375

		76		0.9		1.225		1.67		1		3.8		0.95		0.38

		77		0.95		1.2125		1.665		0.9		3.85		0.9625		0.385

		78		1		1.2		1.66		1		3.9		0.975		0.39

		79		1.05		1.2125		1.655		0.9		3.95		0.9875		0.395

		80		1		1.2		1.65		0.8		4		1		0.4

		81		0.95		1.2125		1.645		0.9		4.05		1.0125		0.405

		82		1		1.2		1.64		0.8		4.1		1.025		0.41

		83		0.95		1.2125		1.635		0.9		4.15		1.0375		0.415

		84		0.9		1.225		1.63		0.8		4.2		1.05		0.42

		85		0.95		1.2375		1.625		0.7		4.25		1.0625		0.425

		86		1		1.25		1.62		0.8		4.3		1.075		0.43

		87		1.05		1.2625		1.615		0.7		4.35		1.0875		0.435

		88		1		1.25		1.61		0.6		4.4		1.1		0.44

		89		1.05		1.2375		1.605		0.7		4.45		1.1125		0.445

		90		1.1		1.25		1.61		0.6		4.5		1.125		0.45

		91		1.15		1.2625		1.605		0.7		4.55		1.1375		0.455

		92		1.2		1.275		1.6		0.8		4.6		1.15		0.46

		93		1.15		1.2625		1.595		0.9		4.65		1.1625		0.465

		94		1.1		1.25		1.59		0.8		4.7		1.175		0.47

		95		1.15		1.2375		1.585		0.9		4.75		1.1875		0.475

		96		1.2		1.225		1.59		0.8		4.8		1.2		0.48

		97		1.15		1.2125		1.585		0.9		4.85		1.2125		0.485

		98		1.1		1.225		1.59		1		4.9		1.225		0.49

		99		1.05		1.2375		1.585		0.9		4.95		1.2375		0.495

		100		1		1.25		1.59		1		5		1.25		0.5

		101		0.95		1.2375		1.585		0.9		5.05		1.2625		0.505

		102		0.9		1.225		1.58		1		5.1		1.275		0.51

		103		0.85		1.2375		1.575		0.9		5.15		1.2875		0.515

		104		0.9		1.225		1.57		1		5.2		1.3		0.52

		105		0.85		1.2375		1.565		0.9		5.25		1.3125		0.525

		106		0.9		1.225		1.57		0.8		5.3		1.325		0.53

		107		0.95		1.2125		1.575		0.9		5.35		1.3375		0.535

		108		0.9		1.2		1.57		1		5.4		1.35		0.54

		109		0.95		1.2125		1.565		1.1		5.45		1.3625		0.545

		110		1		1.2		1.56		1		5.5		1.375		0.55

		111		0.95		1.2125		1.555		0.9		5.55		1.3875		0.555

		112		0.9		1.2		1.55		1		5.6		1.4		0.56

		113		0.95		1.1875		1.545		1.1		5.65		1.4125		0.565

		114		1		1.175		1.54		1		5.7		1.425		0.57

		115		1.05		1.1875		1.535		0.9		5.75		1.4375		0.575

		116		1.1		1.2		1.53		1		5.8		1.45		0.58

		117		1.15		1.1875		1.535		1.1		5.85		1.4625		0.585

		118		1.2		1.175		1.53		1.2		5.9		1.475		0.59

		119		1.25		1.1625		1.535		1.1		5.95		1.4875		0.595

		120		1.2		1.15		1.53		1.2		6		1.5		0.6

		121		1.25		1.1375		1.525		1.1		6.05		1.5125		0.605

		122		1.3		1.125		1.52		1		6.1		1.525		0.61

		123		1.35		1.1125		1.515		0.9		6.15		1.5375		0.615

		124		1.3		1.1		1.52		0.8		6.2		1.55		0.62

		125		1.35		1.1125		1.515		0.7		6.25		1.5625		0.625

		126		1.3		1.125		1.51		0.8		6.3		1.575		0.63

		127		1.25		1.1375		1.505		0.9		6.35		1.5875		0.635

		128		1.2		1.125		1.51		1		6.4		1.6		0.64

		129		1.15		1.1125		1.505		1.1		6.45		1.6125		0.645

		130		1.2		1.1		1.5		1		6.5		1.625		0.65

		131		1.15		1.1125		1.495		1.1		6.55		1.6375		0.655

		132		1.1		1.1		1.5		1.2		6.6		1.65		0.66

		133		1.05		1.0875		1.495		1.1		6.65		1.6625		0.665

		134		1		1.075		1.49		1		6.7		1.675		0.67

		135		1.05		1.0625		1.495		1.1		6.75		1.6875		0.675

		136		1.1		1.075		1.5		1		6.8		1.7		0.68

		137		1.15		1.0875		1.495		1.1		6.85		1.7125		0.685

		138		1.2		1.1		1.5		1		6.9		1.725		0.69

		139		1.15		1.1125		1.495		0.9		6.95		1.7375		0.695

		140		1.2		1.125		1.49		1		7		1.75		0.7

		141		1.25		1.1375		1.485		1.1		7.05		1.7625		0.705

		142		1.2		1.125		1.48		1.2		7.1		1.775		0.71

		143		1.25		1.1375		1.485		1.1		7.15		1.7875		0.715

		144		1.2		1.15		1.48		1.2		7.2		1.8		0.72

		145		1.25		1.1625		1.485		1.1		7.25		1.8125		0.725

		146		1.2		1.175		1.49		1		7.3		1.825		0.73

		147		1.15		1.1875		1.485		0.9		7.35		1.8375		0.735

		148		1.2		1.175		1.48		0.8		7.4		1.85		0.74

		149		1.15		1.1625		1.475		0.7		7.45		1.8625		0.745

		150		1.2		1.15		1.47		0.8		7.5		1.875		0.75

		151		1.25		1.1375		1.475		0.7		7.55		1.8875		0.755

		152		1.2		1.125		1.47		0.8		7.6		1.9		0.76

		153		1.25		1.1125		1.465		0.7		7.65		1.9125		0.765

		154		1.2		1.125		1.46		0.6		7.7		1.925		0.77

		155		1.15		1.1375		1.465		0.7		7.75		1.9375		0.775

		156		1.2		1.125		1.46		0.8		7.8		1.95		0.78

		157		1.15		1.1125		1.455		0.7		7.85		1.9625		0.785

		158		1.1		1.125		1.45		0.8		7.9		1.975		0.79

		159		1.15		1.1125		1.445		0.9		7.95		1.9875		0.795

		160		1.2		1.1		1.44		1		8		2		0.8

		161		1.15		1.1125		1.435		1.1		8.05		2.0125		0.805

		162		1.1		1.125		1.43		1		8.1		2.025		0.81

		163		1.05		1.1375		1.435		1.1		8.15		2.0375		0.815

		164		1.1		1.125		1.43		1		8.2		2.05		0.82

		165		1.05		1.1125		1.435		0.9		8.25		2.0625		0.825

		166		1		1.1		1.44		0.8		8.3		2.075		0.83

		167		1.05		1.0875		1.445		0.9		8.35		2.0875		0.835

		168		1		1.1		1.45		0.8		8.4		2.1		0.84

		169		0.95		1.1125		1.445		0.7		8.45		2.1125		0.845

		170		1		1.1		1.44		0.8		8.5		2.125		0.85

		171		1.05		1.1125		1.435		0.9		8.55		2.1375		0.855

		172		1.1		1.1		1.44		1		8.6		2.15		0.86

		173		1.05		1.1125		1.435		1.1		8.65		2.1625		0.865

		174		1.1		1.125		1.43		1		8.7		2.175		0.87

		175		1.05		1.1375		1.425		1.1		8.75		2.1875		0.875

		176		1.1		1.15		1.43		1		8.8		2.2		0.88

		177		1.05		1.1375		1.425		1.1		8.85		2.2125		0.885

		178		1		1.125		1.42		1.2		8.9		2.225		0.89

		179		1.05		1.1125		1.415		1.3		8.95		2.2375		0.895

		180		1.1		1.1		1.41		1.2		9		2.25		0.9

		181		1.05		1.0875		1.405		1.3		9.05		2.2625		0.905

		182		1.1		1.1		1.4		1.4		9.1		2.275		0.91

		183		1.05		1.0875		1.395		1.5		9.15		2.2875		0.915

		184		1		1.075		1.39		1.4		9.2		2.3		0.92

		185		1.05		1.0875		1.385		1.3		9.25		2.3125		0.925

		186		1		1.1		1.38		1.2		9.3		2.325		0.93

		187		1.05		1.0875		1.385		1.1		9.35		2.3375		0.935

		188		1		1.1		1.39		1		9.4		2.35		0.94

		189		1.05		1.1125		1.385		0.9		9.45		2.3625		0.945

		190		1.1		1.125		1.38		0.8		9.5		2.375		0.95

		191		1.05		1.1125		1.375		0.9		9.55		2.3875		0.955

		192		1.1		1.1		1.37		1		9.6		2.4		0.96

		193		1.05		1.0875		1.365		0.9		9.65		2.4125		0.965

		194		1.1		1.1		1.36		0.8		9.7		2.425		0.97

		195		1.15		1.0875		1.365		0.9		9.75		2.4375		0.975

		196		1.2		1.1		1.37		0.8		9.8		2.45		0.98

		197		1.15		1.1125		1.365		0.9		9.85		2.4625		0.985

		198		1.1		1.125		1.36		0.8		9.9		2.475		0.99

		199		1.05		1.1125		1.365		0.9		9.95		2.4875		0.995

		200		1.1		1.1		1.36		1		10		2.5		1

		201		1.15		1.1125		1.355		1.1		10.05		2.5125		1.005

		202		1.1		1.125		1.36		1		10.1		2.525		1.01

		203		1.05		1.1125		1.355		0.9		10.15		2.5375		1.015

		204		1		1.1		1.35		1		10.2		2.55		1.02

		205		1.05		1.0875		1.345		1.1		10.25		2.5625		1.025

		206		1		1.075		1.35		1		10.3		2.575		1.03

		207		1.05		1.0625		1.345		0.9		10.35		2.5875		1.035

		208		1.1		1.05		1.34		1		10.4		2.6		1.04

		209		1.15		1.0375		1.335		1.1		10.45		2.6125		1.045

		210		1.2		1.05		1.33		1		10.5		2.625		1.05

		211		1.15		1.0375		1.335		0.9		10.55		2.6375		1.055

		212		1.1		1.05		1.33		0.8		10.6		2.65		1.06

		213		1.05		1.0625		1.325		0.9		10.65		2.6625		1.065

		214		1		1.05		1.32		0.8		10.7		2.675		1.07

		215		1.05		1.0625		1.315		0.9		10.75		2.6875		1.075

		216		1		1.075		1.32		1		10.8		2.7		1.08

		217		1.05		1.0875		1.315		0.9		10.85		2.7125		1.085

		218		1.1		1.1		1.32		0.8		10.9		2.725		1.09

		219		1.15		1.0875		1.325		0.9		10.95		2.7375		1.095

		220		1.2		1.1		1.32		0.8		11		2.75		1.1

		221		1.15		1.1125		1.315		0.9		11.05		2.7625		1.105

		222		1.2		1.125		1.32		1		11.1		2.775		1.11

		223		1.15		1.1375		1.315		0.9		11.15		2.7875		1.115

		224		1.1		1.15		1.31		1		11.2		2.8		1.12

		225		1.15		1.1375		1.305		1.1		11.25		2.8125		1.125

		226		1.1		1.125		1.3		1		11.3		2.825		1.13

		227		1.15		1.1375		1.295		1.1		11.35		2.8375		1.135

		228		1.1		1.125		1.29		1.2		11.4		2.85		1.14

		229		1.05		1.1375		1.285		1.1		11.45		2.8625		1.145

		230		1		1.15		1.29		1.2		11.5		2.875		1.15

		231		1.05		1.1625		1.295		1.1		11.55		2.8875		1.155

		232		1		1.175		1.29		1		11.6		2.9		1.16

		233		0.95		1.1625		1.285		1.1		11.65		2.9125		1.165

		234		1		1.175		1.29		1.2		11.7		2.925		1.17

		235		0.95		1.1625		1.285		1.3		11.75		2.9375		1.175

		236		0.9		1.15		1.28		1.2		11.8		2.95		1.18

		237		0.85		1.1625		1.285		1.3		11.85		2.9625		1.185

		238		0.8		1.15		1.28		1.2		11.9		2.975		1.19

		239		0.75		1.1375		1.275		1.3		11.95		2.9875		1.195

		240		0.8		1.125		1.27		1.2		12		3		1.2

		241		0.75		1.1125		1.265		1.1		12.05		3.0125		1.205

		242		0.7		1.1		1.27		1		12.1		3.025		1.21

		243		0.75		1.1125		1.265		0.9		12.15		3.0375		1.215

		244		0.7		1.1		1.27		1		12.2		3.05		1.22

		245		0.65		1.1125		1.265		0.9		12.25		3.0625		1.225

		246		0.7		1.1		1.27		1		12.3		3.075		1.23

		247		0.75		1.0875		1.265		0.9		12.35		3.0875		1.235

		248		0.8		1.1		1.27		0.8		12.4		3.1		1.24

		249		0.85		1.0875		1.265		0.9		12.45		3.1125		1.245

		250		0.9		1.1		1.26		1		12.5		3.125		1.25

		251		0.95		1.0875		1.255		1.1		12.55		3.1375		1.255

		252		1		1.075		1.26		1.2		12.6		3.15		1.26

		253		1.05		1.0625		1.255		1.3		12.65		3.1625		1.265

		254		1		1.05		1.25		1.2		12.7		3.175		1.27

		255		1.05		1.0375		1.255		1.3		12.75		3.1875		1.275

		256		1.1		1.025		1.26		1.2		12.8		3.2		1.28

		257		1.15		1.0125		1.255		1.3		12.85		3.2125		1.285

		258		1.2		1.025		1.25		1.2		12.9		3.225		1.29

		259		1.15		1.0375		1.255		1.1		12.95		3.2375		1.295

		260		1.1		1.05		1.25		1.2		13		3.25		1.3

		261		1.15		1.0375		1.245		1.3		13.05		3.2625		1.305

		262		1.1		1.025		1.25		1.2		13.1		3.275		1.31

		263		1.05		1.0375		1.245		1.1		13.15		3.2875		1.315

		264		1.1		1.025		1.25		1		13.2		3.3		1.32

		265		1.15		1.0375		1.245		1.1		13.25		3.3125		1.325

		266		1.1		1.05		1.25		1		13.3		3.325		1.33

		267		1.15		1.0375		1.245		1.1		13.35		3.3375		1.335

		268		1.2		1.05		1.24		1		13.4		3.35		1.34

		269		1.15		1.0375		1.245		1.1		13.45		3.3625		1.345

		270		1.1		1.05		1.24		1.2		13.5		3.375		1.35

		271		1.15		1.0625		1.245		1.3		13.55		3.3875		1.355

		272		1.1		1.075		1.24		1.2		13.6		3.4		1.36

		273		1.15		1.0875		1.235		1.1		13.65		3.4125		1.365

		274		1.1		1.1		1.24		1		13.7		3.425		1.37

		275		1.15		1.0875		1.235		0.9		13.75		3.4375		1.375

		276		1.1		1.075		1.23		1		13.8		3.45		1.38

		277		1.05		1.0875		1.225		1.1		13.85		3.4625		1.385

		278		1.1		1.075		1.22		1		13.9		3.475		1.39

		279		1.05		1.0875		1.225		0.9		13.95		3.4875		1.395

		280		1.1		1.1		1.22		1		14		3.5		1.4

		281		1.15		1.0875		1.225		1.1		14.05		3.5125		1.405

		282		1.1		1.1		1.22		1.2		14.1		3.525		1.41

		283		1.05		1.0875		1.225		1.3		14.15		3.5375		1.415

		284		1.1		1.1		1.22		1.2		14.2		3.55		1.42

		285		1.15		1.0875		1.225		1.3		14.25		3.5625		1.425

		286		1.1		1.1		1.22		1.2		14.3		3.575		1.43

		287		1.05		1.0875		1.215		1.1		14.35		3.5875		1.435

		288		1		1.1		1.21		1.2		14.4		3.6		1.44

		289		0.95		1.1125		1.215		1.1		14.45		3.6125		1.445

		290		0.9		1.1		1.21		1		14.5		3.625		1.45

		291		0.95		1.0875		1.205		1.1		14.55		3.6375		1.455

		292		0.9		1.075		1.2		1.2		14.6		3.65		1.46

		293		0.85		1.0875		1.195		1.3		14.65		3.6625		1.465

		294		0.8		1.075		1.19		1.2		14.7		3.675		1.47

		295		0.75		1.0625		1.195		1.3		14.75		3.6875		1.475

		296		0.8		1.075		1.2		1.2		14.8		3.7		1.48

		297		0.85		1.0625		1.195		1.3		14.85		3.7125		1.485

		298		0.9		1.075		1.19		1.4		14.9		3.725		1.49

		299		0.85		1.0875		1.185		1.5		14.95		3.7375		1.495

		300		0.8		1.1		1.18		1.4		15		3.75		1.5

		301		0.85		1.1125		1.185		1.3		15.05		3.7625		1.505

		302		0.8		1.125		1.19		1.2		15.1		3.775		1.51

		303		0.75		1.1375		1.185		1.1		15.15		3.7875		1.515

		304		0.8		1.125		1.19		1		15.2		3.8		1.52

		305		0.85		1.1375		1.185		0.9		15.25		3.8125		1.525

		306		0.9		1.125		1.18		0.8		15.3		3.825		1.53

		307		0.85		1.1125		1.175		0.9		15.35		3.8375		1.535

		308		0.9		1.1		1.17		1		15.4		3.85		1.54

		309		0.85		1.0875		1.165		0.9		15.45		3.8625		1.545

		310		0.9		1.1		1.16		1		15.5		3.875		1.55

		311		0.85		1.0875		1.165		0.9		15.55		3.8875		1.555

		312		0.8		1.075		1.17		1		15.6		3.9		1.56

		313		0.75		1.0875		1.165		1.1		15.65		3.9125		1.565

		314		0.7		1.075		1.16		1.2		15.7		3.925		1.57

		315		0.65		1.0625		1.155		1.3		15.75		3.9375		1.575

		316		0.6		1.05		1.16		1.2		15.8		3.95		1.58

		317		0.65		1.0375		1.155		1.1		15.85		3.9625		1.585

		318		0.6		1.025		1.15		1		15.9		3.975		1.59

		319		0.55		1.0375		1.145		1.1		15.95		3.9875		1.595

		320		0.6		1.05		1.15		1		16		4		1.6

		321		0.65		1.0375		1.155		0.9		16.05		4.0125		1.605

		322		0.7		1.05		1.15		1		16.1		4.025		1.61

		323		0.65		1.0375		1.145		1.1		16.15		4.0375		1.615

		324		0.7		1.025		1.15		1.2		16.2		4.05		1.62

		325		0.75		1.0125		1.155		1.3		16.25		4.0625		1.625

		326		0.8		1.025		1.15		1.2		16.3		4.075		1.63

		327		0.85		1.0125		1.155		1.3		16.35		4.0875		1.635

		328		0.9		1.025		1.16		1.2		16.4		4.1		1.64

		329		0.95		1.0125		1.165		1.1		16.45		4.1125		1.645

		330		0.9		1		1.17		1		16.5		4.125		1.65

		331		0.85		1.0125		1.165		1.1		16.55		4.1375		1.655

		332		0.9		1.025		1.16		1		16.6		4.15		1.66

		333		0.85		1.0125		1.165		1.1		16.65		4.1625		1.665

		334		0.8		1.025		1.16		1.2		16.7		4.175		1.67

		335		0.85		1.0125		1.165		1.1		16.75		4.1875		1.675

		336		0.9		1.025		1.16		1		16.8		4.2		1.68

		337		0.95		1.0375		1.165		0.9		16.85		4.2125		1.685

		338		0.9		1.025		1.16		0.8		16.9		4.225		1.69

		339		0.85		1.0125		1.155		0.9		16.95		4.2375		1.695

		340		0.9		1		1.15		1		17		4.25		1.7

		341		0.95		1.0125		1.155		1.1		17.05		4.2625		1.705

		342		1		1		1.15		1		17.1		4.275		1.71

		343		1.05		0.9875		1.155		1.1		17.15		4.2875		1.715

		344		1.1		1		1.16		1.2		17.2		4.3		1.72

		345		1.05		1.0125		1.155		1.3		17.25		4.3125		1.725

		346		1		1		1.15		1.4		17.3		4.325		1.73

		347		1.05		0.9875		1.145		1.3		17.35		4.3375		1.735

		348		1		1		1.14		1.2		17.4		4.35		1.74

		349		1.05		0.9875		1.145		1.1		17.45		4.3625		1.745

		350		1.1		0.975		1.14		1		17.5		4.375		1.75

		351		1.15		0.9625		1.145		1.1		17.55		4.3875		1.755

		352		1.1		0.975		1.14		1.2		17.6		4.4		1.76

		353		1.05		0.9875		1.145		1.1		17.65		4.4125		1.765

		354		1		1		1.14		1		17.7		4.425		1.77

		355		1.05		1.0125		1.145		1.1		17.75		4.4375		1.775

		356		1		1.025		1.14		1		17.8		4.45		1.78

		357		1.05		1.0375		1.135		0.9		17.85		4.4625		1.785

		358		1		1.025		1.14		1		17.9		4.475		1.79

		359		1.05		1.0125		1.135		1.1		17.95		4.4875		1.795

		360		1		1		1.13		1.2		18		4.5		1.8

		361		1.05		0.9875		1.135		1.1		18.05		4.5125		1.805

		362		1.1		1		1.13		1		18.1		4.525		1.81

		363		1.05		0.9875		1.125		0.9		18.15		4.5375		1.815

		364		1		1		1.12		1		18.2		4.55		1.82

		365		0.95		1.0125		1.115		1.1		18.25		4.5625		1.825

		366		0.9		1		1.11		1		18.3		4.575		1.83

		367		0.95		0.9875		1.105		1.1		18.35		4.5875		1.835

		368		0.9		0.975		1.11		1		18.4		4.6		1.84

		369		0.95		0.9625		1.115		1.1		18.45		4.6125		1.845

		370		1		0.975		1.11		1		18.5		4.625		1.85

		371		1.05		0.9875		1.105		1.1		18.55		4.6375		1.855

		372		1		0.975		1.1		1.2		18.6		4.65		1.86

		373		1.05		0.9625		1.095		1.1		18.65		4.6625		1.865

		374		1		0.975		1.1		1		18.7		4.675		1.87

		375		1.05		0.9625		1.105		0.9		18.75		4.6875		1.875

		376		1		0.95		1.11		0.8		18.8		4.7		1.88

		377		1.05		0.9375		1.105		0.9		18.85		4.7125		1.885

		378		1		0.95		1.1		1		18.9		4.725		1.89

		379		1.05		0.9625		1.095		1.1		18.95		4.7375		1.895

		380		1.1		0.95		1.09		1.2		19		4.75		1.9

		381		1.05		0.9625		1.095		1.1		19.05		4.7625		1.905

		382		1.1		0.975		1.1		1		19.1		4.775		1.91

		383		1.15		0.9875		1.105		1.1		19.15		4.7875		1.915

		384		1.2		0.975		1.1		1		19.2		4.8		1.92

		385		1.15		0.9875		1.105		0.9		19.25		4.8125		1.925

		386		1.1		1		1.1		1		19.3		4.825		1.93

		387		1.05		1.0125		1.095		0.9		19.35		4.8375		1.935

		388		1		1.025		1.09		1		19.4		4.85		1.94

		389		0.95		1.0125		1.095		0.9		19.45		4.8625		1.945

		390		0.9		1.025		1.09		1		19.5		4.875		1.95

		391		0.95		1.0375		1.095		0.9		19.55		4.8875		1.955

		392		1		1.05		1.1		1		19.6		4.9		1.96

		393		0.95		1.0625		1.105		0.9		19.65		4.9125		1.965

		394		0.9		1.05		1.1		1		19.7		4.925		1.97

		395		0.95		1.0375		1.095		1.1		19.75		4.9375		1.975

		396		1		1.05		1.09		1		19.8		4.95		1.98

		397		0.95		1.0625		1.095		0.9		19.85		4.9625		1.985

		398		0.9		1.05		1.09		0.8		19.9		4.975		1.99

		399		0.95		1.0375		1.085		0.9		19.95		4.9875		1.995

		400		0.9		1.025		1.08		0.8		20		5		2

		401		0.85		1.0125		1.075		0.9		20.05		5.0125		2.005

		402		0.9		1.025		1.07		1		20.1		5.025		2.01

		403		0.85		1.0375		1.075		1.1		20.15		5.0375		2.015

		404		0.8		1.025		1.08		1.2		20.2		5.05		2.02

		405		0.75		1.0375		1.075		1.1		20.25		5.0625		2.025

		406		0.8		1.025		1.07		1		20.3		5.075		2.03

		407		0.85		1.0125		1.075		1.1		20.35		5.0875		2.035

		408		0.8		1		1.07		1.2		20.4		5.1		2.04

		409		0.85		0.9875		1.075		1.1		20.45		5.1125		2.045

		410		0.8		0.975		1.07		1		20.5		5.125		2.05

		411		0.85		0.9625		1.065		0.9		20.55		5.1375		2.055

		412		0.8		0.975		1.07		0.8		20.6		5.15		2.06

		413		0.75		0.9625		1.065		0.9		20.65		5.1625		2.065

		414		0.7		0.975		1.07		1		20.7		5.175		2.07

		415		0.75		0.9625		1.075		0.9		20.75		5.1875		2.075

		416		0.8		0.975		1.08		0.8		20.8		5.2		2.08

		417		0.85		0.9625		1.075		0.9		20.85		5.2125		2.085

		418		0.9		0.975		1.08		1		20.9		5.225		2.09

		419		0.95		0.9625		1.075		0.9		20.95		5.2375		2.095

		420		0.9		0.95		1.07		0.8		21		5.25		2.1

		421		0.95		0.9375		1.065		0.9		21.05		5.2625		2.105

		422		1		0.95		1.06		0.8		21.1		5.275		2.11

		423		0.95		0.9625		1.055		0.9		21.15		5.2875		2.115

		424		0.9		0.95		1.06		1		21.2		5.3		2.12

		425		0.95		0.9375		1.065		1.1		21.25		5.3125		2.125

		426		0.9		0.925		1.06		1.2		21.3		5.325		2.13

		427		0.95		0.9375		1.055		1.1		21.35		5.3375		2.135

		428		1		0.95		1.05		1		21.4		5.35		2.14

		429		0.95		0.9375		1.055		0.9		21.45		5.3625		2.145

		430		0.9		0.925		1.05		1		21.5		5.375		2.15

		431		0.95		0.9125		1.055		0.9		21.55		5.3875		2.155

		432		1		0.925		1.05		1		21.6		5.4		2.16

		433		0.95		0.9375		1.045		1.1		21.65		5.4125		2.165

		434		1		0.925		1.04		1		21.7		5.425		2.17

		435		1.05		0.9125		1.045		0.9		21.75		5.4375		2.175

		436		1.1		0.9		1.05		1		21.8		5.45		2.18

		437		1.15		0.8875		1.045		0.9		21.85		5.4625		2.185

		438		1.2		0.9		1.05		0.8		21.9		5.475		2.19

		439		1.25		0.9125		1.045		0.9		21.95		5.4875		2.195

		440		1.2		0.925		1.04		0.8		22		5.5		2.2

		441		1.25		0.9125		1.045		0.9		22.05		5.5125		2.205

		442		1.3		0.9		1.04		0.8		22.1		5.525		2.21

		443		1.25		0.8875		1.035		0.9		22.15		5.5375		2.215

		444		1.2		0.9		1.04		0.8		22.2		5.55		2.22

		445		1.15		0.8875		1.045		0.7		22.25		5.5625		2.225

		446		1.1		0.875		1.05		0.6		22.3		5.575		2.23

		447		1.15		0.8625		1.055		0.7		22.35		5.5875		2.235

		448		1.1		0.85		1.06		0.8		22.4		5.6		2.24

		449		1.15		0.8375		1.055		0.7		22.45		5.6125		2.245

		450		1.2		0.825		1.05		0.6		22.5		5.625		2.25

		451		1.15		0.8375		1.055		0.7		22.55		5.6375		2.255

		452		1.2		0.825		1.06		0.6		22.6		5.65		2.26

		453		1.15		0.8125		1.065		0.7		22.65		5.6625		2.265

		454		1.1		0.8		1.07		0.6		22.7		5.675		2.27

		455		1.05		0.8125		1.065		0.7		22.75		5.6875		2.275

		456		1		0.8		1.07		0.8		22.8		5.7		2.28

		457		0.95		0.7875		1.075		0.9		22.85		5.7125		2.285

		458		1		0.775		1.08		1		22.9		5.725		2.29

		459		1.05		0.7875		1.075		1.1		22.95		5.7375		2.295

		460		1		0.8		1.07		1		23		5.75		2.3

		461		0.95		0.7875		1.075		0.9		23.05		5.7625		2.305

		462		0.9		0.775		1.07		0.8		23.1		5.775		2.31

		463		0.95		0.7875		1.065		0.9		23.15		5.7875		2.315

		464		0.9		0.775		1.07		1		23.2		5.8		2.32

		465		0.85		0.7625		1.065		1.1		23.25		5.8125		2.325

		466		0.8		0.75		1.07		1.2		23.3		5.825		2.33

		467		0.75		0.7375		1.065		1.3		23.35		5.8375		2.335

		468		0.7		0.75		1.07		1.2		23.4		5.85		2.34

		469		0.75		0.7375		1.075		1.1		23.45		5.8625		2.345

		470		0.8		0.75		1.07		1		23.5		5.875		2.35

		471		0.85		0.7625		1.065		0.9		23.55		5.8875		2.355

		472		0.8		0.75		1.07		0.8		23.6		5.9		2.36

		473		0.75		0.7625		1.065		0.7		23.65		5.9125		2.365

		474		0.8		0.775		1.06		0.6		23.7		5.925		2.37

		475		0.75		0.7875		1.065		0.7		23.75		5.9375		2.375

		476		0.7		0.775		1.06		0.8		23.8		5.95		2.38

		477		0.65		0.7875		1.065		0.9		23.85		5.9625		2.385

		478		0.6		0.8		1.06		0.8		23.9		5.975		2.39

		479		0.55		0.7875		1.065		0.9		23.95		5.9875		2.395

		480		0.6		0.8		1.06		0.8		24		6		2.4

		481		0.65		0.8125		1.055		0.9		24.05		6.0125		2.405

		482		0.7		0.8		1.06		1		24.1		6.025		2.41

		483		0.75		0.8125		1.065		0.9		24.15		6.0375		2.415

		484		0.8		0.825		1.07		1		24.2		6.05		2.42

		485		0.75		0.8375		1.065		0.9		24.25		6.0625		2.425

		486		0.7		0.85		1.06		1		24.3		6.075		2.43

		487		0.75		0.8625		1.065		0.9		24.35		6.0875		2.435

		488		0.8		0.85		1.06		0.8		24.4		6.1		2.44

		489		0.85		0.8375		1.065		0.9		24.45		6.1125		2.445

		490		0.9		0.85		1.07		0.8		24.5		6.125		2.45

		491		0.95		0.8375		1.075		0.9		24.55		6.1375		2.455

		492		0.9		0.825		1.08		1		24.6		6.15		2.46

		493		0.85		0.8375		1.075		0.9		24.65		6.1625		2.465

		494		0.9		0.825		1.08		0.8		24.7		6.175		2.47

		495		0.95		0.8125		1.085		0.7		24.75		6.1875		2.475

		496		0.9		0.8		1.09		0.6		24.8		6.2		2.48

		497		0.95		0.8125		1.085		0.5		24.85		6.2125		2.485

		498		0.9		0.825		1.08		0.6		24.9		6.225		2.49

		499		0.85		0.8375		1.085		0.7		24.95		6.2375		2.495

		500		0.9		0.825		1.09		0.8		25		6.25		2.5

		501		0.85		0.8125		1.095		0.7		25.05		6.2625		2.505

		502		0.8		0.8		1.09		0.6		25.1		6.275		2.51

		503		0.85		0.8125		1.095		0.7		25.15		6.2875		2.515

		504		0.8		0.8		1.1		0.6		25.2		6.3		2.52

		505		0.75		0.8125		1.095		0.7		25.25		6.3125		2.525

		506		0.7		0.8		1.1		0.8		25.3		6.325		2.53

		507		0.65		0.8125		1.095		0.7		25.35		6.3375		2.535

		508		0.6		0.8		1.09		0.8		25.4		6.35		2.54

		509		0.65		0.7875		1.095		0.7		25.45		6.3625		2.545

		510		0.6		0.8		1.1		0.8		25.5		6.375		2.55

		511		0.65		0.7875		1.095		0.9		25.55		6.3875		2.555

		512		0.6		0.8		1.1		1		25.6		6.4		2.56

		513		0.55		0.8125		1.105		1.1		25.65		6.4125		2.565

		514		0.6		0.825		1.1		1		25.7		6.425		2.57

		515		0.55		0.8125		1.095		1.1		25.75		6.4375		2.575

		516		0.6		0.8		1.1		1		25.8		6.45		2.58

		517		0.55		0.8125		1.105		1.1		25.85		6.4625		2.585

		518		0.6		0.825		1.1		1		25.9		6.475		2.59

		519		0.65		0.8125		1.105		1.1		25.95		6.4875		2.595

		520		0.7		0.825		1.11		1		26		6.5		2.6

		521		0.75		0.8125		1.105		1.1		26.05		6.5125		2.605

		522		0.8		0.825		1.1		1		26.1		6.525		2.61

		523		0.75		0.8375		1.095		1.1		26.15		6.5375		2.615

		524		0.8		0.85		1.09		1		26.2		6.55		2.62

		525		0.85		0.8375		1.095		0.9		26.25		6.5625		2.625

		526		0.8		0.825		1.09		1		26.3		6.575		2.63

		527		0.75		0.8375		1.085		0.9		26.35		6.5875		2.635

		528		0.7		0.825		1.09		1		26.4		6.6		2.64

		529		0.75		0.8375		1.085		1.1		26.45		6.6125		2.645

		530		0.8		0.825		1.08		1		26.5		6.625		2.65

		531		0.85		0.8375		1.075		1.1		26.55		6.6375		2.655

		532		0.8		0.825		1.07		1.2		26.6		6.65		2.66

		533		0.85		0.8375		1.065		1.1		26.65		6.6625		2.665

		534		0.9		0.825		1.07		1		26.7		6.675		2.67

		535		0.85		0.8125		1.065		1.1		26.75		6.6875		2.675

		536		0.9		0.825		1.06		1.2		26.8		6.7		2.68

		537		0.95		0.8125		1.055		1.1		26.85		6.7125		2.685

		538		1		0.825		1.05		1		26.9		6.725		2.69

		539		1.05		0.8125		1.055		0.9		26.95		6.7375		2.695

		540		1		0.8		1.06		0.8		27		6.75		2.7

		541		0.95		0.7875		1.065		0.9		27.05		6.7625		2.705

		542		1		0.775		1.06		1		27.1		6.775		2.71

		543		1.05		0.7625		1.055		0.9		27.15		6.7875		2.715

		544		1		0.775		1.05		0.8		27.2		6.8		2.72

		545		0.95		0.7625		1.055		0.9		27.25		6.8125		2.725

		546		1		0.775		1.05		1		27.3		6.825		2.73

		547		1.05		0.7875		1.045		1.1		27.35		6.8375		2.735

		548		1		0.775		1.05		1		27.4		6.85		2.74

		549		0.95		0.7875		1.055		1.1		27.45		6.8625		2.745

		550		1		0.775		1.05		1.2		27.5		6.875		2.75

		551		1.05		0.7875		1.045		1.1		27.55		6.8875		2.755

		552		1		0.775		1.05		1.2		27.6		6.9		2.76

		553		0.95		0.7875		1.045		1.1		27.65		6.9125		2.765

		554		0.9		0.8		1.04		1.2		27.7		6.925		2.77

		555		0.95		0.8125		1.035		1.3		27.75		6.9375		2.775

		556		0.9		0.8		1.03		1.4		27.8		6.95		2.78

		557		0.95		0.8125		1.035		1.3		27.85		6.9625		2.785

		558		1		0.825		1.04		1.4		27.9		6.975		2.79

		559		0.95		0.8375		1.035		1.3		27.95		6.9875		2.795

		560		1		0.825		1.03		1.4		28		7		2.8

		561		0.95		0.8375		1.035		1.3		28.05		7.0125		2.805

		562		0.9		0.825		1.03		1.2		28.1		7.025		2.81

		563		0.85		0.8375		1.035		1.3		28.15		7.0375		2.815

		564		0.8		0.85		1.04		1.2		28.2		7.05		2.82

		565		0.85		0.8625		1.035		1.3		28.25		7.0625		2.825

		566		0.8		0.85		1.03		1.4		28.3		7.075		2.83

		567		0.75		0.8625		1.035		1.5		28.35		7.0875		2.835

		568		0.8		0.875		1.03		1.6		28.4		7.1		2.84

		569		0.85		0.8875		1.025		1.7		28.45		7.1125		2.845

		570		0.8		0.9		1.02		1.6		28.5		7.125		2.85

		571		0.85		0.8875		1.015		1.5		28.55		7.1375		2.855

		572		0.9		0.875		1.02		1.4		28.6		7.15		2.86

		573		0.85		0.8625		1.015		1.3		28.65		7.1625		2.865

		574		0.9		0.875		1.02		1.4		28.7		7.175		2.87

		575		0.95		0.8625		1.015		1.3		28.75		7.1875		2.875

		576		1		0.875		1.02		1.4		28.8		7.2		2.88

		577		1.05		0.8625		1.025		1.5		28.85		7.2125		2.885

		578		1		0.875		1.02		1.4		28.9		7.225		2.89

		579		0.95		0.8875		1.015		1.3		28.95		7.2375		2.895

		580		1		0.875		1.02		1.4		29		7.25		2.9

		581		1.05		0.8625		1.025		1.5		29.05		7.2625		2.905

		582		1.1		0.875		1.02		1.4		29.1		7.275		2.91

		583		1.05		0.8625		1.015		1.3		29.15		7.2875		2.915

		584		1		0.875		1.01		1.4		29.2		7.3		2.92

		585		1.05		0.8625		1.015		1.3		29.25		7.3125		2.925

		586		1.1		0.875		1.01		1.2		29.3		7.325		2.93

		587		1.15		0.8875		1.015		1.1		29.35		7.3375		2.935

		588		1.1		0.875		1.01		1.2		29.4		7.35		2.94

		589		1.05		0.8625		1.015		1.1		29.45		7.3625		2.945

		590		1		0.85		1.02		1.2		29.5		7.375		2.95

		591		1.05		0.8375		1.015		1.3		29.55		7.3875		2.955

		592		1		0.825		1.02		1.2		29.6		7.4		2.96

		593		0.95		0.8375		1.025		1.3		29.65		7.4125		2.965

		594		1		0.825		1.02		1.2		29.7		7.425		2.97

		595		1.05		0.8375		1.015		1.3		29.75		7.4375		2.975

		596		1.1		0.85		1.01		1.4		29.8		7.45		2.98

		597		1.15		0.8375		1.005		1.3		29.85		7.4625		2.985

		598		1.1		0.85		1		1.2		29.9		7.475		2.99

		599		1.05		0.8625		1.005		1.1		29.95		7.4875		2.995

		600		1.1		0.85		1.01		1		30		7.5		3
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		11.25		2.8125		1.125

		11.3		2.825		1.13

		11.35		2.8375		1.135

		11.4		2.85		1.14

		11.45		2.8625		1.145

		11.5		2.875		1.15

		11.55		2.8875		1.155

		11.6		2.9		1.16

		11.65		2.9125		1.165

		11.7		2.925		1.17

		11.75		2.9375		1.175

		11.8		2.95		1.18

		11.85		2.9625		1.185

		11.9		2.975		1.19

		11.95		2.9875		1.195

		12		3		1.2

		12.05		3.0125		1.205

		12.1		3.025		1.21

		12.15		3.0375		1.215

		12.2		3.05		1.22

		12.25		3.0625		1.225

		12.3		3.075		1.23

		12.35		3.0875		1.235

		12.4		3.1		1.24

		12.45		3.1125		1.245

		12.5		3.125		1.25

		12.55		3.1375		1.255

		12.6		3.15		1.26

		12.65		3.1625		1.265

		12.7		3.175		1.27

		12.75		3.1875		1.275

		12.8		3.2		1.28

		12.85		3.2125		1.285

		12.9		3.225		1.29

		12.95		3.2375		1.295

		13		3.25		1.3

		13.05		3.2625		1.305

		13.1		3.275		1.31

		13.15		3.2875		1.315

		13.2		3.3		1.32

		13.25		3.3125		1.325

		13.3		3.325		1.33

		13.35		3.3375		1.335

		13.4		3.35		1.34

		13.45		3.3625		1.345

		13.5		3.375		1.35

		13.55		3.3875		1.355

		13.6		3.4		1.36

		13.65		3.4125		1.365

		13.7		3.425		1.37

		13.75		3.4375		1.375

		13.8		3.45		1.38

		13.85		3.4625		1.385

		13.9		3.475		1.39

		13.95		3.4875		1.395

		14		3.5		1.4

		14.05		3.5125		1.405

		14.1		3.525		1.41

		14.15		3.5375		1.415

		14.2		3.55		1.42

		14.25		3.5625		1.425

		14.3		3.575		1.43

		14.35		3.5875		1.435

		14.4		3.6		1.44

		14.45		3.6125		1.445

		14.5		3.625		1.45

		14.55		3.6375		1.455

		14.6		3.65		1.46

		14.65		3.6625		1.465

		14.7		3.675		1.47

		14.75		3.6875		1.475

		14.8		3.7		1.48

		14.85		3.7125		1.485

		14.9		3.725		1.49

		14.95		3.7375		1.495

		15		3.75		1.5

		15.05		3.7625		1.505

		15.1		3.775		1.51

		15.15		3.7875		1.515

		15.2		3.8		1.52

		15.25		3.8125		1.525

		15.3		3.825		1.53

		15.35		3.8375		1.535

		15.4		3.85		1.54

		15.45		3.8625		1.545

		15.5		3.875		1.55

		15.55		3.8875		1.555

		15.6		3.9		1.56

		15.65		3.9125		1.565

		15.7		3.925		1.57

		15.75		3.9375		1.575

		15.8		3.95		1.58

		15.85		3.9625		1.585

		15.9		3.975		1.59

		15.95		3.9875		1.595

		16		4		1.6

		16.05		4.0125		1.605

		16.1		4.025		1.61

		16.15		4.0375		1.615

		16.2		4.05		1.62

		16.25		4.0625		1.625

		16.3		4.075		1.63

		16.35		4.0875		1.635

		16.4		4.1		1.64

		16.45		4.1125		1.645

		16.5		4.125		1.65

		16.55		4.1375		1.655

		16.6		4.15		1.66

		16.65		4.1625		1.665

		16.7		4.175		1.67

		16.75		4.1875		1.675

		16.8		4.2		1.68

		16.85		4.2125		1.685

		16.9		4.225		1.69

		16.95		4.2375		1.695

		17		4.25		1.7

		17.05		4.2625		1.705

		17.1		4.275		1.71

		17.15		4.2875		1.715

		17.2		4.3		1.72

		17.25		4.3125		1.725

		17.3		4.325		1.73

		17.35		4.3375		1.735

		17.4		4.35		1.74

		17.45		4.3625		1.745

		17.5		4.375		1.75

		17.55		4.3875		1.755

		17.6		4.4		1.76

		17.65		4.4125		1.765

		17.7		4.425		1.77

		17.75		4.4375		1.775

		17.8		4.45		1.78

		17.85		4.4625		1.785

		17.9		4.475		1.79

		17.95		4.4875		1.795

		18		4.5		1.8

		18.05		4.5125		1.805

		18.1		4.525		1.81

		18.15		4.5375		1.815

		18.2		4.55		1.82

		18.25		4.5625		1.825

		18.3		4.575		1.83

		18.35		4.5875		1.835

		18.4		4.6		1.84

		18.45		4.6125		1.845

		18.5		4.625		1.85

		18.55		4.6375		1.855

		18.6		4.65		1.86

		18.65		4.6625		1.865

		18.7		4.675		1.87

		18.75		4.6875		1.875

		18.8		4.7		1.88

		18.85		4.7125		1.885

		18.9		4.725		1.89

		18.95		4.7375		1.895

		19		4.75		1.9

		19.05		4.7625		1.905

		19.1		4.775		1.91

		19.15		4.7875		1.915

		19.2		4.8		1.92

		19.25		4.8125		1.925

		19.3		4.825		1.93

		19.35		4.8375		1.935

		19.4		4.85		1.94

		19.45		4.8625		1.945

		19.5		4.875		1.95

		19.55		4.8875		1.955

		19.6		4.9		1.96

		19.65		4.9125		1.965

		19.7		4.925		1.97

		19.75		4.9375		1.975

		19.8		4.95		1.98

		19.85		4.9625		1.985

		19.9		4.975		1.99

		19.95		4.9875		1.995

		20		5		2

		20.05		5.0125		2.005

		20.1		5.025		2.01

		20.15		5.0375		2.015

		20.2		5.05		2.02

		20.25		5.0625		2.025

		20.3		5.075		2.03

		20.35		5.0875		2.035

		20.4		5.1		2.04

		20.45		5.1125		2.045

		20.5		5.125		2.05

		20.55		5.1375		2.055

		20.6		5.15		2.06

		20.65		5.1625		2.065

		20.7		5.175		2.07

		20.75		5.1875		2.075

		20.8		5.2		2.08

		20.85		5.2125		2.085

		20.9		5.225		2.09

		20.95		5.2375		2.095

		21		5.25		2.1

		21.05		5.2625		2.105

		21.1		5.275		2.11

		21.15		5.2875		2.115

		21.2		5.3		2.12

		21.25		5.3125		2.125

		21.3		5.325		2.13

		21.35		5.3375		2.135

		21.4		5.35		2.14

		21.45		5.3625		2.145

		21.5		5.375		2.15

		21.55		5.3875		2.155

		21.6		5.4		2.16

		21.65		5.4125		2.165

		21.7		5.425		2.17

		21.75		5.4375		2.175

		21.8		5.45		2.18

		21.85		5.4625		2.185

		21.9		5.475		2.19

		21.95		5.4875		2.195

		22		5.5		2.2

		22.05		5.5125		2.205

		22.1		5.525		2.21

		22.15		5.5375		2.215

		22.2		5.55		2.22

		22.25		5.5625		2.225

		22.3		5.575		2.23

		22.35		5.5875		2.235

		22.4		5.6		2.24

		22.45		5.6125		2.245

		22.5		5.625		2.25

		22.55		5.6375		2.255

		22.6		5.65		2.26

		22.65		5.6625		2.265

		22.7		5.675		2.27

		22.75		5.6875		2.275

		22.8		5.7		2.28

		22.85		5.7125		2.285

		22.9		5.725		2.29

		22.95		5.7375		2.295

		23		5.75		2.3

		23.05		5.7625		2.305

		23.1		5.775		2.31

		23.15		5.7875		2.315

		23.2		5.8		2.32

		23.25		5.8125		2.325

		23.3		5.825		2.33

		23.35		5.8375		2.335

		23.4		5.85		2.34

		23.45		5.8625		2.345

		23.5		5.875		2.35

		23.55		5.8875		2.355

		23.6		5.9		2.36

		23.65		5.9125		2.365

		23.7		5.925		2.37

		23.75		5.9375		2.375

		23.8		5.95		2.38

		23.85		5.9625		2.385

		23.9		5.975		2.39

		23.95		5.9875		2.395

		24		6		2.4

		24.05		6.0125		2.405

		24.1		6.025		2.41

		24.15		6.0375		2.415

		24.2		6.05		2.42

		24.25		6.0625		2.425

		24.3		6.075		2.43

		24.35		6.0875		2.435

		24.4		6.1		2.44

		24.45		6.1125		2.445

		24.5		6.125		2.45

		24.55		6.1375		2.455

		24.6		6.15		2.46

		24.65		6.1625		2.465

		24.7		6.175		2.47

		24.75		6.1875		2.475

		24.8		6.2		2.48

		24.85		6.2125		2.485

		24.9		6.225		2.49

		24.95		6.2375		2.495

		25		6.25		2.5

		25.05		6.2625		2.505

		25.1		6.275		2.51

		25.15		6.2875		2.515

		25.2		6.3		2.52

		25.25		6.3125		2.525

		25.3		6.325		2.53

		25.35		6.3375		2.535

		25.4		6.35		2.54

		25.45		6.3625		2.545

		25.5		6.375		2.55

		25.55		6.3875		2.555

		25.6		6.4		2.56

		25.65		6.4125		2.565

		25.7		6.425		2.57

		25.75		6.4375		2.575

		25.8		6.45		2.58

		25.85		6.4625		2.585

		25.9		6.475		2.59

		25.95		6.4875		2.595

		26		6.5		2.6

		26.05		6.5125		2.605

		26.1		6.525		2.61

		26.15		6.5375		2.615

		26.2		6.55		2.62

		26.25		6.5625		2.625

		26.3		6.575		2.63

		26.35		6.5875		2.635

		26.4		6.6		2.64

		26.45		6.6125		2.645

		26.5		6.625		2.65

		26.55		6.6375		2.655

		26.6		6.65		2.66

		26.65		6.6625		2.665

		26.7		6.675		2.67

		26.75		6.6875		2.675

		26.8		6.7		2.68

		26.85		6.7125		2.685

		26.9		6.725		2.69

		26.95		6.7375		2.695

		27		6.75		2.7

		27.05		6.7625		2.705

		27.1		6.775		2.71

		27.15		6.7875		2.715

		27.2		6.8		2.72

		27.25		6.8125		2.725

		27.3		6.825		2.73

		27.35		6.8375		2.735

		27.4		6.85		2.74

		27.45		6.8625		2.745

		27.5		6.875		2.75

		27.55		6.8875		2.755

		27.6		6.9		2.76

		27.65		6.9125		2.765

		27.7		6.925		2.77

		27.75		6.9375		2.775

		27.8		6.95		2.78

		27.85		6.9625		2.785

		27.9		6.975		2.79

		27.95		6.9875		2.795

		28		7		2.8

		28.05		7.0125		2.805

		28.1		7.025		2.81

		28.15		7.0375		2.815

		28.2		7.05		2.82

		28.25		7.0625		2.825

		28.3		7.075		2.83

		28.35		7.0875		2.835

		28.4		7.1		2.84

		28.45		7.1125		2.845

		28.5		7.125		2.85

		28.55		7.1375		2.855

		28.6		7.15		2.86

		28.65		7.1625		2.865

		28.7		7.175		2.87

		28.75		7.1875		2.875

		28.8		7.2		2.88

		28.85		7.2125		2.885

		28.9		7.225		2.89

		28.95		7.2375		2.895

		29		7.25		2.9

		29.05		7.2625		2.905

		29.1		7.275		2.91

		29.15		7.2875		2.915

		29.2		7.3		2.92

		29.25		7.3125		2.925

		29.3		7.325		2.93

		29.35		7.3375		2.935

		29.4		7.35		2.94

		29.45		7.3625		2.945

		29.5		7.375		2.95

		29.55		7.3875		2.955

		29.6		7.4		2.96

		29.65		7.4125		2.965

		29.7		7.425		2.97

		29.75		7.4375		2.975

		29.8		7.45		2.98

		29.85		7.4625		2.985

		29.9		7.475		2.99

		29.95		7.4875		2.995

		30		7.5		3



R=20

R=80

R=200

No. of time steps/R
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2

2

2

1.95

1.9875

1.995

1.9

1.975

1.99

1.85

1.9625

1.985

1.8

1.95

1.98
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1.975

1.7

1.925
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1.965

1.7

1.9
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1.955

1.6
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1.8875
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1.6
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1.94

1.55

1.8625

1.935
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1.93
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1.5

1.825
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1.8125
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1.8

1.91
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1.905
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1.775

1.9
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1.7625
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1.35
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1.725
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1.3

1.7
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1.6875

1.865

1.3

1.675

1.86

1.25

1.6625

1.855

1.2

1.65

1.85

1.25

1.6375

1.845

1.3

1.625

1.84

1.35

1.6125

1.835

1.4

1.6

1.83

1.35

1.5875

1.825

1.3

1.575

1.82

1.25

1.5625

1.815

1.2

1.55

1.81

1.25

1.5375

1.805

1.3

1.525

1.8

1.25

1.5375

1.795

1.2

1.525

1.79

1.15

1.5125

1.785

1.1

1.5

1.78

1.05

1.4875

1.775

1

1.475

1.77

1.05

1.4625

1.765

1

1.45

1.76

0.95

1.4375

1.755

0.9

1.425

1.75

0.85

1.4125

1.745

0.8

1.425

1.74

0.75

1.4125

1.735

0.7

1.4

1.73

0.75

1.3875

1.725

0.7

1.4

1.72

0.75

1.3875

1.715

0.8

1.4

1.72

0.75

1.3875

1.715

0.7

1.375

1.71

0.75

1.3625

1.705

0.7

1.35

1.7

0.65

1.3625

1.705

0.6

1.35

1.7

0.65

1.3375

1.705

0.7

1.325

1.7

0.75

1.3125

1.705

0.7

1.325

1.7

0.75

1.3125

1.695

0.8

1.3

1.69

0.85

1.2875

1.685

0.9

1.3

1.68

0.85

1.2875

1.675

0.9

1.275

1.67

0.95

1.2625

1.665

1

1.25

1.66

1.05

1.2625

1.655

1.1

1.25

1.66

1.05

1.2625

1.665

1

1.25

1.67

0.95

1.2375

1.675

1

1.225

1.67

1.05

1.2125

1.665

1.1

1.225

1.67

1.05

1.2125

1.665

1

1.225

1.66

0.95

1.2375

1.655

1

1.25

1.65

0.95

1.2625

1.645

0.9

1.25

1.64

0.85

1.2625

1.635

0.8

1.25

1.63

0.75

1.2625

1.625

0.8

1.25

1.62

0.85

1.2625

1.625

0.9

1.275

1.62

0.85

1.2625

1.615

0.9

1.275

1.62

0.95

1.2625

1.615

1

1.25

1.61

1.05

1.2375

1.615

1

1.225

1.61

0.95

1.2125

1.605

1

1.225

1.6

1.05

1.2125

1.595

1.1

1.225

1.59

1.05

1.2375

1.585

1

1.25

1.58

0.95

1.2625

1.585

1

1.275

1.58

0.95

1.2875

1.575

1

1.275

1.57

1.05

1.2875

1.565

1

1.275

1.56

0.95

1.2625

1.565

0.9

1.275

1.56

0.95

1.2875

1.555

1

1.275

1.55

1.05

1.2625

1.545

1.1

1.25

1.54

1.05

1.2375

1.535

1.1

1.225

1.53

1.05

1.2125

1.535

1

1.225

1.54

1.05

1.2375

1.535

1

1.225

1.54

1.05

1.2375

1.545

1

1.225

1.55

1.05

1.2375

1.555

1.1

1.25

1.55

1.15

1.2375

1.545

1.1

1.225

1.54

1.05

1.2125

1.545

1

1.2

1.54

1.05

1.1875

1.535

1

1.2

1.54

1.05
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		24		1.4		1.725		1.88		1.2		1.2		0.3		0.12

		25		1.35		1.7125		1.875		1.3		1.25		0.3125		0.125

		26		1.3		1.7		1.87		1.2		1.3		0.325		0.13

		27		1.35		1.6875		1.865		1.1		1.35		0.3375		0.135

		28		1.3		1.675		1.86		1		1.4		0.35		0.14

		29		1.25		1.6625		1.855		1.1		1.45		0.3625		0.145

		30		1.2		1.65		1.85		1.2		1.5		0.375		0.15

		31		1.25		1.6375		1.845		1.3		1.55		0.3875		0.155

		32		1.3		1.625		1.84		1.2		1.6		0.4		0.16

		33		1.35		1.6125		1.835		1.1		1.65		0.4125		0.165

		34		1.4		1.6		1.83		1		1.7		0.425		0.17

		35		1.35		1.5875		1.825		0.9		1.75		0.4375		0.175

		36		1.3		1.575		1.82		0.8		1.8		0.45		0.18

		37		1.25		1.5625		1.815		0.7		1.85		0.4625		0.185

		38		1.2		1.55		1.81		0.8		1.9		0.475		0.19

		39		1.25		1.5375		1.805		0.7		1.95		0.4875		0.195

		40		1.3		1.525		1.8		0.8		2		0.5		0.2

		41		1.25		1.5375		1.795		0.9		2.05		0.5125		0.205

		42		1.2		1.525		1.79		0.8		2.1		0.525		0.21

		43		1.15		1.5125		1.785		0.9		2.15		0.5375		0.215

		44		1.1		1.5		1.78		1		2.2		0.55		0.22

		45		1.05		1.4875		1.775		0.9		2.25		0.5625		0.225

		46		1		1.475		1.77		0.8		2.3		0.575		0.23

		47		1.05		1.4625		1.765		0.7		2.35		0.5875		0.235

		48		1		1.45		1.76		0.6		2.4		0.6		0.24

		49		0.95		1.4375		1.755		0.7		2.45		0.6125		0.245

		50		0.9		1.425		1.75		0.8		2.5		0.625		0.25

		51		0.85		1.4125		1.745		0.7		2.55		0.6375		0.255

		52		0.8		1.425		1.74		0.8		2.6		0.65		0.26

		53		0.75		1.4125		1.735		0.7		2.65		0.6625		0.265

		54		0.7		1.4		1.73		0.6		2.7		0.675		0.27

		55		0.75		1.3875		1.725		0.7		2.75		0.6875		0.275

		56		0.7		1.4		1.72		0.6		2.8		0.7		0.28

		57		0.75		1.3875		1.715		0.5		2.85		0.7125		0.285

		58		0.8		1.4		1.72		0.6		2.9		0.725		0.29

		59		0.75		1.3875		1.715		0.7		2.95		0.7375		0.295

		60		0.7		1.375		1.71		0.8		3		0.75		0.3

		61		0.75		1.3625		1.705		0.9		3.05		0.7625		0.305

		62		0.7		1.35		1.7		0.8		3.1		0.775		0.31

		63		0.65		1.3625		1.705		0.9		3.15		0.7875		0.315

		64		0.6		1.35		1.7		0.8		3.2		0.8		0.32

		65		0.65		1.3375		1.705		0.9		3.25		0.8125		0.325

		66		0.7		1.325		1.7		1		3.3		0.825		0.33

		67		0.75		1.3125		1.705		1.1		3.35		0.8375		0.335

		68		0.7		1.325		1.7		1.2		3.4		0.85		0.34

		69		0.75		1.3125		1.695		1.1		3.45		0.8625		0.345

		70		0.8		1.3		1.69		1.2		3.5		0.875		0.35

		71		0.85		1.2875		1.685		1.3		3.55		0.8875		0.355

		72		0.9		1.3		1.68		1.2		3.6		0.9		0.36

		73		0.85		1.2875		1.675		1.1		3.65		0.9125		0.365

		74		0.9		1.275		1.67		1.2		3.7		0.925		0.37

		75		0.95		1.2625		1.665		1.3		3.75		0.9375		0.375

		76		1		1.25		1.66		1.2		3.8		0.95		0.38

		77		1.05		1.2625		1.655		1.3		3.85		0.9625		0.385

		78		1.1		1.25		1.66		1.2		3.9		0.975		0.39

		79		1.05		1.2625		1.665		1.1		3.95		0.9875		0.395

		80		1		1.25		1.67		1.2		4		1		0.4

		81		0.95		1.2375		1.675		1.3		4.05		1.0125		0.405

		82		1		1.225		1.67		1.2		4.1		1.025		0.41

		83		1.05		1.2125		1.665		1.3		4.15		1.0375		0.415

		84		1.1		1.225		1.67		1.2		4.2		1.05		0.42

		85		1.05		1.2125		1.665		1.1		4.25		1.0625		0.425

		86		1		1.225		1.66		1		4.3		1.075		0.43

		87		0.95		1.2375		1.655		1.1		4.35		1.0875		0.435

		88		1		1.25		1.65		1		4.4		1.1		0.44

		89		0.95		1.2625		1.645		1.1		4.45		1.1125		0.445

		90		0.9		1.25		1.64		1.2		4.5		1.125		0.45

		91		0.85		1.2625		1.635		1.3		4.55		1.1375		0.455

		92		0.8		1.25		1.63		1.4		4.6		1.15		0.46

		93		0.75		1.2625		1.625		1.5		4.65		1.1625		0.465

		94		0.8		1.25		1.62		1.4		4.7		1.175		0.47

		95		0.85		1.2625		1.625		1.3		4.75		1.1875		0.475

		96		0.9		1.275		1.62		1.4		4.8		1.2		0.48

		97		0.85		1.2625		1.615		1.3		4.85		1.2125		0.485

		98		0.9		1.275		1.62		1.4		4.9		1.225		0.49

		99		0.95		1.2625		1.615		1.3		4.95		1.2375		0.495

		100		1		1.25		1.61		1.2		5		1.25		0.5

		101		1.05		1.2375		1.615		1.3		5.05		1.2625		0.505

		102		1		1.225		1.61		1.4		5.1		1.275		0.51

		103		0.95		1.2125		1.605		1.3		5.15		1.2875		0.515

		104		1		1.225		1.6		1.2		5.2		1.3		0.52

		105		1.05		1.2125		1.595		1.1		5.25		1.3125		0.525

		106		1.1		1.225		1.59		1		5.3		1.325		0.53

		107		1.05		1.2375		1.585		1.1		5.35		1.3375		0.535

		108		1		1.25		1.58		1		5.4		1.35		0.54

		109		0.95		1.2625		1.585		0.9		5.45		1.3625		0.545

		110		1		1.275		1.58		0.8		5.5		1.375		0.55

		111		0.95		1.2875		1.575		0.9		5.55		1.3875		0.555

		112		1		1.275		1.57		1		5.6		1.4		0.56

		113		1.05		1.2875		1.565		1.1		5.65		1.4125		0.565

		114		1		1.275		1.56		1		5.7		1.425		0.57

		115		0.95		1.2625		1.565		0.9		5.75		1.4375		0.575

		116		0.9		1.275		1.56		0.8		5.8		1.45		0.58

		117		0.95		1.2875		1.555		0.7		5.85		1.4625		0.585

		118		1		1.275		1.55		0.8		5.9		1.475		0.59

		119		1.05		1.2625		1.545		0.9		5.95		1.4875		0.595

		120		1.1		1.25		1.54		1		6		1.5		0.6

		121		1.05		1.2375		1.535		1.1		6.05		1.5125		0.605

		122		1.1		1.225		1.53		1.2		6.1		1.525		0.61

		123		1.05		1.2125		1.535		1.3		6.15		1.5375		0.615

		124		1		1.225		1.54		1.4		6.2		1.55		0.62

		125		1.05		1.2375		1.535		1.5		6.25		1.5625		0.625

		126		1		1.225		1.54		1.6		6.3		1.575		0.63

		127		1.05		1.2375		1.545		1.5		6.35		1.5875		0.635

		128		1		1.225		1.55		1.4		6.4		1.6		0.64

		129		1.05		1.2375		1.555		1.3		6.45		1.6125		0.645

		130		1.1		1.25		1.55		1.2		6.5		1.625		0.65

		131		1.15		1.2375		1.545		1.1		6.55		1.6375		0.655

		132		1.1		1.225		1.54		1.2		6.6		1.65		0.66

		133		1.05		1.2125		1.545		1.1		6.65		1.6625		0.665

		134		1		1.2		1.54		1.2		6.7		1.675		0.67

		135		1.05		1.1875		1.535		1.1		6.75		1.6875		0.675

		136		1		1.2		1.54		1		6.8		1.7		0.68

		137		1.05		1.2125		1.535		1.1		6.85		1.7125		0.685

		138		1		1.2		1.53		1.2		6.9		1.725		0.69

		139		1.05		1.1875		1.535		1.1		6.95		1.7375		0.695

		140		1		1.175		1.53		1.2		7		1.75		0.7

		141		0.95		1.1875		1.525		1.3		7.05		1.7625		0.705

		142		1		1.175		1.52		1.2		7.1		1.775		0.71

		143		0.95		1.1875		1.515		1.3		7.15		1.7875		0.715

		144		0.9		1.175		1.51		1.4		7.2		1.8		0.72

		145		0.85		1.1875		1.505		1.3		7.25		1.8125		0.725

		146		0.8		1.175		1.5		1.2		7.3		1.825		0.73

		147		0.85		1.1875		1.495		1.1		7.35		1.8375		0.735

		148		0.9		1.175		1.49		1		7.4		1.85		0.74

		149		0.85		1.1875		1.485		0.9		7.45		1.8625		0.745

		150		0.8		1.2		1.48		0.8		7.5		1.875		0.75

		151		0.75		1.1875		1.475		0.9		7.55		1.8875		0.755

		152		0.8		1.2		1.47		0.8		7.6		1.9		0.76

		153		0.85		1.1875		1.475		0.7		7.65		1.9125		0.765

		154		0.9		1.2		1.47		0.6		7.7		1.925		0.77

		155		0.85		1.1875		1.465		0.7		7.75		1.9375		0.775

		156		0.9		1.175		1.46		0.8		7.8		1.95		0.78

		157		0.95		1.1625		1.455		0.9		7.85		1.9625		0.785

		158		0.9		1.175		1.45		1		7.9		1.975		0.79

		159		0.95		1.1875		1.445		1.1		7.95		1.9875		0.795

		160		1		1.175		1.45		1.2		8		2		0.8

		161		0.95		1.1875		1.445		1.3		8.05		2.0125		0.805

		162		1		1.2		1.44		1.4		8.1		2.025		0.81

		163		0.95		1.1875		1.435		1.3		8.15		2.0375		0.815

		164		0.9		1.2		1.44		1.2		8.2		2.05		0.82

		165		0.95		1.2125		1.435		1.1		8.25		2.0625		0.825

		166		0.9		1.225		1.43		1		8.3		2.075		0.83

		167		0.95		1.2125		1.435		0.9		8.35		2.0875		0.835

		168		0.9		1.225		1.44		1		8.4		2.1		0.84

		169		0.95		1.2125		1.445		0.9		8.45		2.1125		0.845

		170		0.9		1.225		1.44		1		8.5		2.125		0.85

		171		0.95		1.2125		1.435		0.9		8.55		2.1375		0.855

		172		1		1.225		1.44		1		8.6		2.15		0.86

		173		1.05		1.2125		1.435		1.1		8.65		2.1625		0.865

		174		1		1.225		1.44		1		8.7		2.175		0.87

		175		1.05		1.2125		1.445		0.9		8.75		2.1875		0.875

		176		1		1.2		1.44		0.8		8.8		2.2		0.88

		177		1.05		1.1875		1.435		0.7		8.85		2.2125		0.885

		178		1.1		1.175		1.44		0.8		8.9		2.225		0.89

		179		1.15		1.1625		1.435		0.7		8.95		2.2375		0.895

		180		1.1		1.175		1.44		0.8		9		2.25		0.9

		181		1.05		1.1625		1.435		0.7		9.05		2.2625		0.905

		182		1		1.175		1.43		0.8		9.1		2.275		0.91

		183		0.95		1.1875		1.425		0.9		9.15		2.2875		0.915

		184		1		1.2		1.42		1		9.2		2.3		0.92

		185		0.95		1.2125		1.425		0.9		9.25		2.3125		0.925

		186		1		1.2		1.42		1		9.3		2.325		0.93

		187		0.95		1.1875		1.415		1.1		9.35		2.3375		0.935

		188		1		1.2		1.41		1.2		9.4		2.35		0.94

		189		1.05		1.1875		1.415		1.1		9.45		2.3625		0.945

		190		1.1		1.175		1.42		1		9.5		2.375		0.95

		191		1.05		1.1625		1.415		1.1		9.55		2.3875		0.955

		192		1.1		1.15		1.41		1.2		9.6		2.4		0.96

		193		1.05		1.1625		1.405		1.1		9.65		2.4125		0.965

		194		1		1.175		1.41		1		9.7		2.425		0.97

		195		1.05		1.1875		1.405		0.9		9.75		2.4375		0.975

		196		1		1.175		1.4		1		9.8		2.45		0.98

		197		0.95		1.1625		1.405		1.1		9.85		2.4625		0.985

		198		0.9		1.175		1.4		1.2		9.9		2.475		0.99

		199		0.85		1.1625		1.395		1.1		9.95		2.4875		0.995

		200		0.8		1.15		1.39		1		10		2.5		1

		201		0.85		1.1625		1.395		1.1		10.05		2.5125		1.005

		202		0.9		1.15		1.4		1		10.1		2.525		1.01

		203		0.95		1.1375		1.395		1.1		10.15		2.5375		1.015

		204		1		1.15		1.39		1		10.2		2.55		1.02

		205		1.05		1.1625		1.395		0.9		10.25		2.5625		1.025

		206		1		1.175		1.39		1		10.3		2.575		1.03

		207		0.95		1.1625		1.385		0.9		10.35		2.5875		1.035

		208		1		1.15		1.39		0.8		10.4		2.6		1.04

		209		0.95		1.1625		1.385		0.9		10.45		2.6125		1.045

		210		0.9		1.175		1.39		1		10.5		2.625		1.05

		211		0.95		1.1875		1.385		0.9		10.55		2.6375		1.055

		212		0.9		1.175		1.39		1		10.6		2.65		1.06

		213		0.95		1.1625		1.385		0.9		10.65		2.6625		1.065

		214		0.9		1.15		1.38		0.8		10.7		2.675		1.07

		215		0.95		1.1375		1.375		0.7		10.75		2.6875		1.075

		216		0.9		1.15		1.37		0.8		10.8		2.7		1.08

		217		0.95		1.1625		1.375		0.9		10.85		2.7125		1.085

		218		1		1.175		1.38		0.8		10.9		2.725		1.09

		219		0.95		1.1875		1.385		0.7		10.95		2.7375		1.095

		220		0.9		1.175		1.38		0.8		11		2.75		1.1

		221		0.85		1.1875		1.385		0.7		11.05		2.7625		1.105

		222		0.8		1.175		1.39		0.6		11.1		2.775		1.11

		223		0.75		1.1625		1.385		0.7		11.15		2.7875		1.115

		224		0.8		1.175		1.38		0.8		11.2		2.8		1.12

		225		0.75		1.1875		1.375		0.9		11.25		2.8125		1.125

		226		0.7		1.175		1.37		1		11.3		2.825		1.13

		227		0.65		1.1625		1.365		1.1		11.35		2.8375		1.135

		228		0.6		1.15		1.37		1.2		11.4		2.85		1.14

		229		0.65		1.1625		1.365		1.1		11.45		2.8625		1.145

		230		0.7		1.175		1.36		1		11.5		2.875		1.15

		231		0.75		1.1625		1.355		1.1		11.55		2.8875		1.155

		232		0.8		1.15		1.35		1.2		11.6		2.9		1.16

		233		0.75		1.1625		1.345		1.1		11.65		2.9125		1.165

		234		0.8		1.15		1.35		1		11.7		2.925		1.17

		235		0.85		1.1375		1.355		1.1		11.75		2.9375		1.175

		236		0.9		1.125		1.35		1		11.8		2.95		1.18

		237		0.85		1.1125		1.355		0.9		11.85		2.9625		1.185

		238		0.9		1.1		1.35		0.8		11.9		2.975		1.19

		239		0.85		1.1125		1.345		0.7		11.95		2.9875		1.195

		240		0.8		1.1		1.35		0.8		12		3		1.2

		241		0.85		1.0875		1.345		0.9		12.05		3.0125		1.205

		242		0.9		1.075		1.34		0.8		12.1		3.025		1.21

		243		0.95		1.0875		1.335		0.9		12.15		3.0375		1.215

		244		1		1.1		1.33		1		12.2		3.05		1.22

		245		1.05		1.0875		1.335		1.1		12.25		3.0625		1.225

		246		1		1.1		1.33		1		12.3		3.075		1.23

		247		1.05		1.0875		1.335		0.9		12.35		3.0875		1.235

		248		1.1		1.1		1.33		0.8		12.4		3.1		1.24

		249		1.05		1.1125		1.335		0.9		12.45		3.1125		1.245

		250		1		1.1		1.34		0.8		12.5		3.125		1.25

		251		1.05		1.0875		1.335		0.9		12.55		3.1375		1.255

		252		1		1.1		1.33		1		12.6		3.15		1.26

		253		1.05		1.1125		1.325		1.1		12.65		3.1625		1.265

		254		1.1		1.1		1.33		1		12.7		3.175		1.27

		255		1.15		1.0875		1.325		0.9		12.75		3.1875		1.275

		256		1.1		1.1		1.32		1		12.8		3.2		1.28

		257		1.15		1.1125		1.325		0.9		12.85		3.2125		1.285

		258		1.1		1.1		1.32		0.8		12.9		3.225		1.29

		259		1.15		1.0875		1.325		0.9		12.95		3.2375		1.295

		260		1.1		1.075		1.33		1		13		3.25		1.3

		261		1.05		1.0625		1.325		0.9		13.05		3.2625		1.305

		262		1		1.05		1.32		1		13.1		3.275		1.31

		263		0.95		1.0625		1.325		1.1		13.15		3.2875		1.315

		264		1		1.075		1.32		1.2		13.2		3.3		1.32

		265		1.05		1.0875		1.315		1.1		13.25		3.3125		1.325

		266		1		1.1		1.32		1.2		13.3		3.325		1.33

		267		0.95		1.1125		1.315		1.1		13.35		3.3375		1.335

		268		0.9		1.125		1.31		1		13.4		3.35		1.34

		269		0.85		1.1125		1.315		0.9		13.45		3.3625		1.345

		270		0.9		1.125		1.31		0.8		13.5		3.375		1.35

		271		0.85		1.1375		1.305		0.9		13.55		3.3875		1.355

		272		0.9		1.125		1.31		0.8		13.6		3.4		1.36

		273		0.95		1.1375		1.305		0.9		13.65		3.4125		1.365

		274		1		1.125		1.3		0.8		13.7		3.425		1.37

		275		0.95		1.1125		1.305		0.9		13.75		3.4375		1.375

		276		1		1.125		1.31		1		13.8		3.45		1.38

		277		0.95		1.1125		1.305		0.9		13.85		3.4625		1.385

		278		0.9		1.1		1.3		1		13.9		3.475		1.39

		279		0.95		1.1125		1.295		1.1		13.95		3.4875		1.395

		280		1		1.1		1.29		1.2		14		3.5		1.4

		281		1.05		1.1125		1.285		1.3		14.05		3.5125		1.405

		282		1.1		1.1		1.28		1.4		14.1		3.525		1.41

		283		1.05		1.0875		1.285		1.3		14.15		3.5375		1.415

		284		1		1.1		1.28		1.4		14.2		3.55		1.42

		285		1.05		1.0875		1.275		1.3		14.25		3.5625		1.425

		286		1.1		1.075		1.27		1.4		14.3		3.575		1.43

		287		1.05		1.0875		1.265		1.5		14.35		3.5875		1.435

		288		1		1.1		1.27		1.4		14.4		3.6		1.44

		289		0.95		1.1125		1.265		1.3		14.45		3.6125		1.445

		290		0.9		1.125		1.27		1.2		14.5		3.625		1.45

		291		0.85		1.1125		1.275		1.3		14.55		3.6375		1.455

		292		0.9		1.125		1.27		1.4		14.6		3.65		1.46

		293		0.95		1.1125		1.265		1.3		14.65		3.6625		1.465

		294		1		1.1		1.26		1.4		14.7		3.675		1.47

		295		0.95		1.1125		1.265		1.3		14.75		3.6875		1.475

		296		0.9		1.125		1.26		1.4		14.8		3.7		1.48

		297		0.85		1.1125		1.265		1.3		14.85		3.7125		1.485

		298		0.9		1.125		1.27		1.4		14.9		3.725		1.49

		299		0.95		1.1125		1.265		1.3		14.95		3.7375		1.495

		300		0.9		1.1		1.26		1.2		15		3.75		1.5

		301		0.85		1.0875		1.255		1.1		15.05		3.7625		1.505

		302		0.8		1.075		1.26		1		15.1		3.775		1.51

		303		0.85		1.0875		1.265		0.9		15.15		3.7875		1.515

		304		0.8		1.075		1.26		1		15.2		3.8		1.52

		305		0.75		1.0625		1.265		1.1		15.25		3.8125		1.525

		306		0.8		1.05		1.26		1.2		15.3		3.825		1.53

		307		0.85		1.0375		1.265		1.1		15.35		3.8375		1.535

		308		0.8		1.025		1.26		1		15.4		3.85		1.54

		309		0.85		1.0125		1.255		0.9		15.45		3.8625		1.545

		310		0.8		1.025		1.25		0.8		15.5		3.875		1.55

		311		0.85		1.0375		1.245		0.9		15.55		3.8875		1.555

		312		0.9		1.025		1.25		0.8		15.6		3.9		1.56

		313		0.85		1.0125		1.245		0.7		15.65		3.9125		1.565

		314		0.9		1		1.24		0.6		15.7		3.925		1.57

		315		0.85		0.9875		1.235		0.7		15.75		3.9375		1.575

		316		0.9		1		1.23		0.8		15.8		3.95		1.58

		317		0.85		1.0125		1.225		0.7		15.85		3.9625		1.585

		318		0.8		1.025		1.23		0.6		15.9		3.975		1.59

		319		0.75		1.0125		1.235		0.7		15.95		3.9875		1.595

		320		0.8		1.025		1.23		0.8		16		4		1.6

		321		0.85		1.0125		1.235		0.9		16.05		4.0125		1.605

		322		0.9		1		1.24		0.8		16.1		4.025		1.61

		323		0.85		1.0125		1.245		0.9		16.15		4.0375		1.615

		324		0.8		1		1.24		0.8		16.2		4.05		1.62

		325		0.85		1.0125		1.245		0.9		16.25		4.0625		1.625

		326		0.8		1.025		1.25		1		16.3		4.075		1.63

		327		0.85		1.0125		1.245		0.9		16.35		4.0875		1.635

		328		0.9		1		1.25		0.8		16.4		4.1		1.64

		329		0.95		1.0125		1.245		0.9		16.45		4.1125		1.645

		330		1		1		1.25		0.8		16.5		4.125		1.65

		331		1.05		0.9875		1.255		0.9		16.55		4.1375		1.655

		332		1		0.975		1.26		1		16.6		4.15		1.66

		333		1.05		0.9625		1.255		0.9		16.65		4.1625		1.665

		334		1		0.95		1.25		0.8		16.7		4.175		1.67

		335		0.95		0.9625		1.245		0.7		16.75		4.1875		1.675

		336		1		0.95		1.24		0.8		16.8		4.2		1.68

		337		0.95		0.9375		1.235		0.9		16.85		4.2125		1.685

		338		0.9		0.95		1.24		0.8		16.9		4.225		1.69

		339		0.85		0.9625		1.245		0.9		16.95		4.2375		1.695

		340		0.8		0.975		1.25		1		17		4.25		1.7

		341		0.85		0.9875		1.245		1.1		17.05		4.2625		1.705

		342		0.9		1		1.24		1		17.1		4.275		1.71

		343		0.95		1.0125		1.235		0.9		17.15		4.2875		1.715

		344		1		1.025		1.24		1		17.2		4.3		1.72

		345		0.95		1.0125		1.235		1.1		17.25		4.3125		1.725

		346		1		1.025		1.24		1		17.3		4.325		1.73

		347		0.95		1.0375		1.235		1.1		17.35		4.3375		1.735

		348		0.9		1.025		1.23		1		17.4		4.35		1.74

		349		0.95		1.0375		1.235		1.1		17.45		4.3625		1.745

		350		1		1.05		1.24		1		17.5		4.375		1.75

		351		1.05		1.0375		1.245		0.9		17.55		4.3875		1.755

		352		1.1		1.05		1.25		1		17.6		4.4		1.76

		353		1.15		1.0375		1.255		1.1		17.65		4.4125		1.765

		354		1.2		1.05		1.25		1		17.7		4.425		1.77

		355		1.25		1.0375		1.245		0.9		17.75		4.4375		1.775

		356		1.3		1.05		1.24		1		17.8		4.45		1.78

		357		1.35		1.0625		1.235		0.9		17.85		4.4625		1.785

		358		1.3		1.075		1.23		1		17.9		4.475		1.79

		359		1.25		1.0875		1.225		0.9		17.95		4.4875		1.795

		360		1.3		1.1		1.22		1		18		4.5		1.8

		361		1.35		1.0875		1.215		1.1		18.05		4.5125		1.805

		362		1.4		1.075		1.22		1.2		18.1		4.525		1.81

		363		1.35		1.0625		1.215		1.1		18.15		4.5375		1.815

		364		1.4		1.05		1.22		1		18.2		4.55		1.82

		365		1.45		1.0375		1.215		1.1		18.25		4.5625		1.825

		366		1.4		1.025		1.21		1		18.3		4.575		1.83

		367		1.35		1.0125		1.215		0.9		18.35		4.5875		1.835

		368		1.4		1.025		1.21		0.8		18.4		4.6		1.84

		369		1.35		1.0375		1.205		0.7		18.45		4.6125		1.845

		370		1.3		1.025		1.21		0.8		18.5		4.625		1.85

		371		1.35		1.0125		1.205		0.9		18.55		4.6375		1.855

		372		1.3		1.025		1.21		0.8		18.6		4.65		1.86

		373		1.35		1.0125		1.205		0.9		18.65		4.6625		1.865

		374		1.4		1		1.21		1		18.7		4.675		1.87

		375		1.35		1.0125		1.205		0.9		18.75		4.6875		1.875

		376		1.3		1		1.2		1		18.8		4.7		1.88

		377		1.25		1.0125		1.195		0.9		18.85		4.7125		1.885

		378		1.2		1		1.19		0.8		18.9		4.725		1.89

		379		1.15		1.0125		1.185		0.9		18.95		4.7375		1.895

		380		1.1		1		1.19		1		19		4.75		1.9

		381		1.15		0.9875		1.185		1.1		19.05		4.7625		1.905

		382		1.2		1		1.19		1.2		19.1		4.775		1.91

		383		1.25		0.9875		1.185		1.1		19.15		4.7875		1.915

		384		1.2		0.975		1.19		1		19.2		4.8		1.92

		385		1.15		0.9875		1.195		0.9		19.25		4.8125		1.925

		386		1.2		0.975		1.19		1		19.3		4.825		1.93

		387		1.15		0.9875		1.185		0.9		19.35		4.8375		1.935

		388		1.1		1		1.19		0.8		19.4		4.85		1.94

		389		1.15		0.9875		1.195		0.7		19.45		4.8625		1.945

		390		1.1		1		1.2		0.6		19.5		4.875		1.95

		391		1.15		0.9875		1.205		0.5		19.55		4.8875		1.955

		392		1.2		1		1.2		0.6		19.6		4.9		1.96

		393		1.25		0.9875		1.205		0.7		19.65		4.9125		1.965

		394		1.3		0.975		1.2		0.8		19.7		4.925		1.97

		395		1.25		0.9875		1.195		0.7		19.75		4.9375		1.975

		396		1.3		0.975		1.2		0.8		19.8		4.95		1.98

		397		1.25		0.9875		1.195		0.7		19.85		4.9625		1.985

		398		1.2		1		1.19		0.8		19.9		4.975		1.99

		399		1.25		0.9875		1.185		0.7		19.95		4.9875		1.995

		400		1.2		0.975		1.19		0.6		20		5		2

		401		1.25		0.9875		1.185		0.7		20.05		5.0125		2.005

		402		1.3		1		1.19		0.8		20.1		5.025		2.01

		403		1.25		0.9875		1.195		0.7		20.15		5.0375		2.015

		404		1.3		1		1.19		0.8		20.2		5.05		2.02

		405		1.35		1.0125		1.185		0.9		20.25		5.0625		2.025

		406		1.4		1.025		1.19		0.8		20.3		5.075		2.03

		407		1.35		1.0125		1.185		0.9		20.35		5.0875		2.035

		408		1.3		1		1.19		1		20.4		5.1		2.04

		409		1.35		0.9875		1.185		0.9		20.45		5.1125		2.045

		410		1.3		1		1.19		0.8		20.5		5.125		2.05

		411		1.25		1.0125		1.185		0.7		20.55		5.1375		2.055

		412		1.2		1.025		1.18		0.6		20.6		5.15		2.06

		413		1.25		1.0375		1.185		0.7		20.65		5.1625		2.065

		414		1.2		1.05		1.19		0.8		20.7		5.175		2.07

		415		1.15		1.0375		1.185		0.7		20.75		5.1875		2.075

		416		1.2		1.05		1.18		0.6		20.8		5.2		2.08

		417		1.15		1.0625		1.185		0.5		20.85		5.2125		2.085

		418		1.2		1.075		1.18		0.4		20.9		5.225		2.09

		419		1.15		1.0625		1.175		0.5		20.95		5.2375		2.095

		420		1.2		1.05		1.17		0.6		21		5.25		2.1

		421		1.15		1.0625		1.175		0.7		21.05		5.2625		2.105

		422		1.2		1.05		1.17		0.6		21.1		5.275		2.11

		423		1.15		1.0375		1.165		0.5		21.15		5.2875		2.115

		424		1.2		1.025		1.16		0.6		21.2		5.3		2.12

		425		1.25		1.0125		1.155		0.7		21.25		5.3125		2.125

		426		1.3		1.025		1.16		0.6		21.3		5.325		2.13

		427		1.35		1.0125		1.155		0.7		21.35		5.3375		2.135

		428		1.3		1		1.15		0.8		21.4		5.35		2.14

		429		1.25		1.0125		1.145		0.7		21.45		5.3625		2.145

		430		1.2		1.025		1.14		0.6		21.5		5.375		2.15

		431		1.15		1.0375		1.135		0.5		21.55		5.3875		2.155

		432		1.1		1.025		1.13		0.6		21.6		5.4		2.16

		433		1.15		1.0375		1.135		0.5		21.65		5.4125		2.165

		434		1.2		1.025		1.13		0.6		21.7		5.425		2.17

		435		1.15		1.0125		1.135		0.7		21.75		5.4375		2.175

		436		1.1		1		1.13		0.6		21.8		5.45		2.18

		437		1.05		1.0125		1.135		0.7		21.85		5.4625		2.185

		438		1		1		1.13		0.6		21.9		5.475		2.19

		439		0.95		0.9875		1.135		0.5		21.95		5.4875		2.195

		440		1		1		1.13		0.6		22		5.5		2.2

		441		1.05		0.9875		1.135		0.7		22.05		5.5125		2.205

		442		1		0.975		1.14		0.6		22.1		5.525		2.21

		443		0.95		0.9875		1.135		0.7		22.15		5.5375		2.215

		444		1		1		1.13		0.8		22.2		5.55		2.22

		445		0.95		1.0125		1.125		0.7		22.25		5.5625		2.225

		446		1		1		1.13		0.6		22.3		5.575		2.23

		447		1.05		0.9875		1.125		0.7		22.35		5.5875		2.235

		448		1		0.975		1.13		0.8		22.4		5.6		2.24

		449		0.95		0.9625		1.125		0.7		22.45		5.6125		2.245

		450		1		0.95		1.13		0.6		22.5		5.625		2.25

		451		1.05		0.9375		1.125		0.7		22.55		5.6375		2.255

		452		1.1		0.925		1.12		0.8		22.6		5.65		2.26

		453		1.15		0.9125		1.115		0.7		22.65		5.6625		2.265

		454		1.1		0.9		1.12		0.6		22.7		5.675		2.27

		455		1.05		0.8875		1.125		0.5		22.75		5.6875		2.275

		456		1		0.875		1.12		0.6		22.8		5.7		2.28

		457		0.95		0.8875		1.115		0.7		22.85		5.7125		2.285

		458		1		0.875		1.11		0.8		22.9		5.725		2.29

		459		1.05		0.8875		1.105		0.9		22.95		5.7375		2.295

		460		1		0.875		1.11		0.8		23		5.75		2.3

		461		1.05		0.8875		1.115		0.7		23.05		5.7625		2.305

		462		1.1		0.875		1.11		0.8		23.1		5.775		2.31

		463		1.05		0.8625		1.105		0.7		23.15		5.7875		2.315

		464		1		0.875		1.1		0.8		23.2		5.8		2.32

		465		0.95		0.8875		1.105		0.9		23.25		5.8125		2.325

		466		0.9		0.9		1.1		1		23.3		5.825		2.33

		467		0.85		0.8875		1.095		1.1		23.35		5.8375		2.335

		468		0.8		0.9		1.09		1		23.4		5.85		2.34

		469		0.85		0.8875		1.085		1.1		23.45		5.8625		2.345

		470		0.9		0.875		1.09		1		23.5		5.875		2.35

		471		0.95		0.8875		1.085		0.9		23.55		5.8875		2.355

		472		0.9		0.875		1.08		0.8		23.6		5.9		2.36

		473		0.85		0.8875		1.075		0.7		23.65		5.9125		2.365

		474		0.9		0.9		1.08		0.6		23.7		5.925		2.37

		475		0.95		0.8875		1.075		0.5		23.75		5.9375		2.375

		476		0.9		0.9		1.07		0.6		23.8		5.95		2.38

		477		0.95		0.9125		1.065		0.5		23.85		5.9625		2.385

		478		0.9		0.925		1.06		0.6		23.9		5.975		2.39

		479		0.95		0.9375		1.055		0.5		23.95		5.9875		2.395

		480		1		0.95		1.05		0.6		24		6		2.4

		481		1.05		0.9625		1.055		0.7		24.05		6.0125		2.405

		482		1.1		0.975		1.06		0.8		24.1		6.025		2.41

		483		1.15		0.9875		1.055		0.7		24.15		6.0375		2.415

		484		1.2		0.975		1.05		0.8		24.2		6.05		2.42

		485		1.15		0.9625		1.055		0.9		24.25		6.0625		2.425

		486		1.1		0.975		1.05		1		24.3		6.075		2.43

		487		1.15		0.9625		1.055		0.9		24.35		6.0875		2.435

		488		1.2		0.975		1.05		1		24.4		6.1		2.44

		489		1.15		0.9875		1.045		1.1		24.45		6.1125		2.445

		490		1.2		1		1.04		1		24.5		6.125		2.45

		491		1.25		1.0125		1.035		0.9		24.55		6.1375		2.455

		492		1.2		1		1.04		1		24.6		6.15		2.46

		493		1.15		1.0125		1.045		0.9		24.65		6.1625		2.465

		494		1.1		1		1.04		1		24.7		6.175		2.47

		495		1.05		0.9875		1.045		0.9		24.75		6.1875		2.475

		496		1		0.975		1.05		1		24.8		6.2		2.48

		497		0.95		0.9875		1.045		0.9		24.85		6.2125		2.485

		498		1		1		1.05		0.8		24.9		6.225		2.49

		499		0.95		1.0125		1.055		0.9		24.95		6.2375		2.495

		500		1		1		1.06		1		25		6.25		2.5

		501		0.95		0.9875		1.065		0.9		25.05		6.2625		2.505

		502		1		1		1.06		0.8		25.1		6.275		2.51

		503		0.95		1.0125		1.065		0.9		25.15		6.2875		2.515

		504		1		1.025		1.06		1		25.2		6.3		2.52

		505		1.05		1.0375		1.055		1.1		25.25		6.3125		2.525

		506		1.1		1.025		1.05		1.2		25.3		6.325		2.53

		507		1.05		1.0375		1.045		1.3		25.35		6.3375		2.535

		508		1.1		1.05		1.04		1.2		25.4		6.35		2.54

		509		1.15		1.0625		1.035		1.1		25.45		6.3625		2.545

		510		1.2		1.05		1.03		1		25.5		6.375		2.55

		511		1.25		1.0625		1.025		1.1		25.55		6.3875		2.555

		512		1.2		1.075		1.02		1		25.6		6.4		2.56

		513		1.15		1.0875		1.015		1.1		25.65		6.4125		2.565

		514		1.2		1.1		1.01		1		25.7		6.425		2.57

		515		1.15		1.0875		1.005		0.9		25.75		6.4375		2.575

		516		1.1		1.1		1.01		1		25.8		6.45		2.58

		517		1.15		1.1125		1.015		1.1		25.85		6.4625		2.585

		518		1.2		1.1		1.02		1		25.9		6.475		2.59

		519		1.15		1.0875		1.015		0.9		25.95		6.4875		2.595

		520		1.2		1.1		1.01		0.8		26		6.5		2.6

		521		1.25		1.0875		1.015		0.9		26.05		6.5125		2.605

		522		1.2		1.075		1.01		0.8		26.1		6.525		2.61

		523		1.15		1.0625		1.015		0.9		26.15		6.5375		2.615

		524		1.1		1.075		1.02		1		26.2		6.55		2.62

		525		1.05		1.0875		1.025		1.1		26.25		6.5625		2.625

		526		1.1		1.075		1.02		1.2		26.3		6.575		2.63

		527		1.15		1.0875		1.015		1.1		26.35		6.5875		2.635

		528		1.2		1.075		1.02		1		26.4		6.6		2.64

		529		1.15		1.0625		1.025		0.9		26.45		6.6125		2.645

		530		1.2		1.05		1.02		1		26.5		6.625		2.65

		531		1.15		1.0375		1.025		0.9		26.55		6.6375		2.655

		532		1.1		1.025		1.02		1		26.6		6.65		2.66

		533		1.05		1.0125		1.025		0.9		26.65		6.6625		2.665

		534		1.1		1		1.02		1		26.7		6.675		2.67

		535		1.15		1.0125		1.025		1.1		26.75		6.6875		2.675

		536		1.2		1		1.02		1		26.8		6.7		2.68

		537		1.25		1.0125		1.025		0.9		26.85		6.7125		2.685

		538		1.3		1		1.02		1		26.9		6.725		2.69

		539		1.35		0.9875		1.015		1.1		26.95		6.7375		2.695

		540		1.3		0.975		1.02		1		27		6.75		2.7

		541		1.25		0.9625		1.015		1.1		27.05		6.7625		2.705

		542		1.2		0.975		1.01		1.2		27.1		6.775		2.71

		543		1.15		0.9625		1.005		1.3		27.15		6.7875		2.715

		544		1.2		0.95		1		1.2		27.2		6.8		2.72

		545		1.15		0.9625		0.995		1.3		27.25		6.8125		2.725

		546		1.2		0.975		1		1.2		27.3		6.825		2.73

		547		1.15		0.9625		1.005		1.3		27.35		6.8375		2.735

		548		1.2		0.95		1		1.2		27.4		6.85		2.74

		549		1.25		0.9625		0.995		1.3		27.45		6.8625		2.745

		550		1.2		0.975		1		1.2		27.5		6.875		2.75

		551		1.15		0.9625		1.005		1.1		27.55		6.8875		2.755

		552		1.2		0.975		1.01		1.2		27.6		6.9		2.76

		553		1.15		0.9625		1.005		1.1		27.65		6.9125		2.765

		554		1.1		0.95		1.01		1.2		27.7		6.925		2.77

		555		1.15		0.9375		1.015		1.1		27.75		6.9375		2.775

		556		1.1		0.925		1.02		1		27.8		6.95		2.78

		557		1.05		0.9375		1.015		0.9		27.85		6.9625		2.785

		558		1.1		0.95		1.02		0.8		27.9		6.975		2.79

		559		1.15		0.9375		1.025		0.7		27.95		6.9875		2.795

		560		1.1		0.95		1.03		0.8		28		7		2.8

		561		1.15		0.9625		1.025		0.9		28.05		7.0125		2.805

		562		1.1		0.95		1.03		0.8		28.1		7.025		2.81

		563		1.05		0.9625		1.035		0.9		28.15		7.0375		2.815

		564		1.1		0.95		1.04		0.8		28.2		7.05		2.82

		565		1.05		0.9375		1.045		0.7		28.25		7.0625		2.825

		566		1		0.925		1.05		0.6		28.3		7.075		2.83

		567		0.95		0.9375		1.055		0.7		28.35		7.0875		2.835

		568		0.9		0.95		1.06		0.6		28.4		7.1		2.84

		569		0.95		0.9625		1.065		0.7		28.45		7.1125		2.845

		570		1		0.95		1.06		0.8		28.5		7.125		2.85

		571		1.05		0.9375		1.065		0.7		28.55		7.1375		2.855

		572		1		0.925		1.07		0.8		28.6		7.15		2.86

		573		0.95		0.9375		1.075		0.7		28.65		7.1625		2.865

		574		0.9		0.925		1.08		0.6		28.7		7.175		2.87

		575		0.95		0.9125		1.085		0.5		28.75		7.1875		2.875

		576		1		0.9		1.08		0.6		28.8		7.2		2.88

		577		0.95		0.9125		1.085		0.7		28.85		7.2125		2.885

		578		0.9		0.925		1.08		0.6		28.9		7.225		2.89

		579		0.95		0.9125		1.085		0.5		28.95		7.2375		2.895

		580		0.9		0.9		1.08		0.4		29		7.25		2.9

		581		0.95		0.8875		1.075		0.5		29.05		7.2625		2.905

		582		1		0.9		1.08		0.6		29.1		7.275		2.91

		583		0.95		0.8875		1.075		0.7		29.15		7.2875		2.915

		584		0.9		0.875		1.08		0.8		29.2		7.3		2.92

		585		0.95		0.8875		1.075		0.9		29.25		7.3125		2.925

		586		0.9		0.875		1.07		0.8		29.3		7.325		2.93

		587		0.95		0.8875		1.075		0.9		29.35		7.3375		2.935

		588		0.9		0.9		1.08		0.8		29.4		7.35		2.94

		589		0.95		0.8875		1.075		0.9		29.45		7.3625		2.945

		590		1		0.9		1.07		0.8		29.5		7.375		2.95

		591		1.05		0.8875		1.065		0.9		29.55		7.3875		2.955

		592		1.1		0.875		1.07		1		29.6		7.4		2.96

		593		1.15		0.8875		1.075		1.1		29.65		7.4125		2.965

		594		1.2		0.9		1.08		1.2		29.7		7.425		2.97

		595		1.15		0.8875		1.085		1.3		29.75		7.4375		2.975

		596		1.2		0.9		1.08		1.2		29.8		7.45		2.98

		597		1.15		0.9125		1.085		1.3		29.85		7.4625		2.985

		598		1.1		0.925		1.09		1.2		29.9		7.475		2.99

		599		1.05		0.9375		1.085		1.1		29.95		7.4875		2.995

		600		1		0.925		1.09		1.2		30		7.5		3
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		5.65		1.4125		0.565

		5.7		1.425		0.57

		5.75		1.4375		0.575

		5.8		1.45		0.58

		5.85		1.4625		0.585

		5.9		1.475		0.59

		5.95		1.4875		0.595

		6		1.5		0.6

		6.05		1.5125		0.605

		6.1		1.525		0.61

		6.15		1.5375		0.615

		6.2		1.55		0.62

		6.25		1.5625		0.625

		6.3		1.575		0.63

		6.35		1.5875		0.635

		6.4		1.6		0.64

		6.45		1.6125		0.645

		6.5		1.625		0.65

		6.55		1.6375		0.655

		6.6		1.65		0.66

		6.65		1.6625		0.665

		6.7		1.675		0.67

		6.75		1.6875		0.675

		6.8		1.7		0.68

		6.85		1.7125		0.685

		6.9		1.725		0.69

		6.95		1.7375		0.695

		7		1.75		0.7

		7.05		1.7625		0.705

		7.1		1.775		0.71

		7.15		1.7875		0.715

		7.2		1.8		0.72

		7.25		1.8125		0.725

		7.3		1.825		0.73

		7.35		1.8375		0.735

		7.4		1.85		0.74

		7.45		1.8625		0.745

		7.5		1.875		0.75

		7.55		1.8875		0.755

		7.6		1.9		0.76

		7.65		1.9125		0.765

		7.7		1.925		0.77

		7.75		1.9375		0.775

		7.8		1.95		0.78

		7.85		1.9625		0.785

		7.9		1.975		0.79

		7.95		1.9875		0.795

		8		2		0.8

		8.05		2.0125		0.805

		8.1		2.025		0.81

		8.15		2.0375		0.815

		8.2		2.05		0.82

		8.25		2.0625		0.825

		8.3		2.075		0.83

		8.35		2.0875		0.835

		8.4		2.1		0.84

		8.45		2.1125		0.845

		8.5		2.125		0.85

		8.55		2.1375		0.855

		8.6		2.15		0.86

		8.65		2.1625		0.865

		8.7		2.175		0.87

		8.75		2.1875		0.875

		8.8		2.2		0.88

		8.85		2.2125		0.885

		8.9		2.225		0.89

		8.95		2.2375		0.895

		9		2.25		0.9

		9.05		2.2625		0.905

		9.1		2.275		0.91

		9.15		2.2875		0.915

		9.2		2.3		0.92

		9.25		2.3125		0.925

		9.3		2.325		0.93

		9.35		2.3375		0.935

		9.4		2.35		0.94

		9.45		2.3625		0.945

		9.5		2.375		0.95

		9.55		2.3875		0.955

		9.6		2.4		0.96

		9.65		2.4125		0.965

		9.7		2.425		0.97

		9.75		2.4375		0.975

		9.8		2.45		0.98

		9.85		2.4625		0.985

		9.9		2.475		0.99

		9.95		2.4875		0.995

		10		2.5		1

		10.05		2.5125		1.005

		10.1		2.525		1.01

		10.15		2.5375		1.015

		10.2		2.55		1.02

		10.25		2.5625		1.025

		10.3		2.575		1.03

		10.35		2.5875		1.035

		10.4		2.6		1.04

		10.45		2.6125		1.045

		10.5		2.625		1.05

		10.55		2.6375		1.055

		10.6		2.65		1.06

		10.65		2.6625		1.065

		10.7		2.675		1.07

		10.75		2.6875		1.075

		10.8		2.7		1.08

		10.85		2.7125		1.085

		10.9		2.725		1.09

		10.95		2.7375		1.095

		11		2.75		1.1

		11.05		2.7625		1.105

		11.1		2.775		1.11

		11.15		2.7875		1.115

		11.2		2.8		1.12

		11.25		2.8125		1.125

		11.3		2.825		1.13

		11.35		2.8375		1.135

		11.4		2.85		1.14

		11.45		2.8625		1.145

		11.5		2.875		1.15

		11.55		2.8875		1.155

		11.6		2.9		1.16

		11.65		2.9125		1.165

		11.7		2.925		1.17

		11.75		2.9375		1.175

		11.8		2.95		1.18

		11.85		2.9625		1.185

		11.9		2.975		1.19

		11.95		2.9875		1.195

		12		3		1.2

		12.05		3.0125		1.205

		12.1		3.025		1.21

		12.15		3.0375		1.215

		12.2		3.05		1.22

		12.25		3.0625		1.225

		12.3		3.075		1.23

		12.35		3.0875		1.235

		12.4		3.1		1.24

		12.45		3.1125		1.245

		12.5		3.125		1.25

		12.55		3.1375		1.255

		12.6		3.15		1.26

		12.65		3.1625		1.265

		12.7		3.175		1.27

		12.75		3.1875		1.275

		12.8		3.2		1.28

		12.85		3.2125		1.285

		12.9		3.225		1.29

		12.95		3.2375		1.295

		13		3.25		1.3

		13.05		3.2625		1.305

		13.1		3.275		1.31

		13.15		3.2875		1.315

		13.2		3.3		1.32

		13.25		3.3125		1.325

		13.3		3.325		1.33

		13.35		3.3375		1.335

		13.4		3.35		1.34

		13.45		3.3625		1.345

		13.5		3.375		1.35

		13.55		3.3875		1.355

		13.6		3.4		1.36

		13.65		3.4125		1.365

		13.7		3.425		1.37

		13.75		3.4375		1.375

		13.8		3.45		1.38

		13.85		3.4625		1.385

		13.9		3.475		1.39

		13.95		3.4875		1.395

		14		3.5		1.4

		14.05		3.5125		1.405

		14.1		3.525		1.41

		14.15		3.5375		1.415

		14.2		3.55		1.42

		14.25		3.5625		1.425

		14.3		3.575		1.43

		14.35		3.5875		1.435

		14.4		3.6		1.44

		14.45		3.6125		1.445

		14.5		3.625		1.45

		14.55		3.6375		1.455

		14.6		3.65		1.46

		14.65		3.6625		1.465

		14.7		3.675		1.47

		14.75		3.6875		1.475

		14.8		3.7		1.48

		14.85		3.7125		1.485

		14.9		3.725		1.49

		14.95		3.7375		1.495

		15		3.75		1.5

		15.05		3.7625		1.505

		15.1		3.775		1.51

		15.15		3.7875		1.515

		15.2		3.8		1.52

		15.25		3.8125		1.525

		15.3		3.825		1.53

		15.35		3.8375		1.535

		15.4		3.85		1.54

		15.45		3.8625		1.545

		15.5		3.875		1.55

		15.55		3.8875		1.555

		15.6		3.9		1.56

		15.65		3.9125		1.565

		15.7		3.925		1.57

		15.75		3.9375		1.575

		15.8		3.95		1.58

		15.85		3.9625		1.585

		15.9		3.975		1.59

		15.95		3.9875		1.595

		16		4		1.6

		16.05		4.0125		1.605

		16.1		4.025		1.61

		16.15		4.0375		1.615

		16.2		4.05		1.62

		16.25		4.0625		1.625

		16.3		4.075		1.63

		16.35		4.0875		1.635

		16.4		4.1		1.64

		16.45		4.1125		1.645

		16.5		4.125		1.65

		16.55		4.1375		1.655

		16.6		4.15		1.66

		16.65		4.1625		1.665

		16.7		4.175		1.67

		16.75		4.1875		1.675

		16.8		4.2		1.68

		16.85		4.2125		1.685

		16.9		4.225		1.69

		16.95		4.2375		1.695

		17		4.25		1.7

		17.05		4.2625		1.705

		17.1		4.275		1.71

		17.15		4.2875		1.715

		17.2		4.3		1.72

		17.25		4.3125		1.725

		17.3		4.325		1.73

		17.35		4.3375		1.735

		17.4		4.35		1.74

		17.45		4.3625		1.745

		17.5		4.375		1.75

		17.55		4.3875		1.755

		17.6		4.4		1.76

		17.65		4.4125		1.765

		17.7		4.425		1.77

		17.75		4.4375		1.775

		17.8		4.45		1.78

		17.85		4.4625		1.785

		17.9		4.475		1.79

		17.95		4.4875		1.795

		18		4.5		1.8

		18.05		4.5125		1.805

		18.1		4.525		1.81

		18.15		4.5375		1.815

		18.2		4.55		1.82

		18.25		4.5625		1.825

		18.3		4.575		1.83

		18.35		4.5875		1.835

		18.4		4.6		1.84

		18.45		4.6125		1.845

		18.5		4.625		1.85

		18.55		4.6375		1.855

		18.6		4.65		1.86

		18.65		4.6625		1.865

		18.7		4.675		1.87

		18.75		4.6875		1.875

		18.8		4.7		1.88

		18.85		4.7125		1.885

		18.9		4.725		1.89

		18.95		4.7375		1.895

		19		4.75		1.9

		19.05		4.7625		1.905

		19.1		4.775		1.91

		19.15		4.7875		1.915

		19.2		4.8		1.92

		19.25		4.8125		1.925

		19.3		4.825		1.93

		19.35		4.8375		1.935

		19.4		4.85		1.94

		19.45		4.8625		1.945

		19.5		4.875		1.95

		19.55		4.8875		1.955

		19.6		4.9		1.96

		19.65		4.9125		1.965

		19.7		4.925		1.97

		19.75		4.9375		1.975

		19.8		4.95		1.98

		19.85		4.9625		1.985

		19.9		4.975		1.99

		19.95		4.9875		1.995

		20		5		2

		20.05		5.0125		2.005

		20.1		5.025		2.01

		20.15		5.0375		2.015

		20.2		5.05		2.02

		20.25		5.0625		2.025

		20.3		5.075		2.03

		20.35		5.0875		2.035

		20.4		5.1		2.04

		20.45		5.1125		2.045

		20.5		5.125		2.05

		20.55		5.1375		2.055

		20.6		5.15		2.06

		20.65		5.1625		2.065

		20.7		5.175		2.07

		20.75		5.1875		2.075

		20.8		5.2		2.08

		20.85		5.2125		2.085

		20.9		5.225		2.09

		20.95		5.2375		2.095

		21		5.25		2.1

		21.05		5.2625		2.105

		21.1		5.275		2.11

		21.15		5.2875		2.115

		21.2		5.3		2.12

		21.25		5.3125		2.125

		21.3		5.325		2.13

		21.35		5.3375		2.135

		21.4		5.35		2.14

		21.45		5.3625		2.145

		21.5		5.375		2.15

		21.55		5.3875		2.155

		21.6		5.4		2.16

		21.65		5.4125		2.165

		21.7		5.425		2.17

		21.75		5.4375		2.175

		21.8		5.45		2.18

		21.85		5.4625		2.185

		21.9		5.475		2.19

		21.95		5.4875		2.195

		22		5.5		2.2

		22.05		5.5125		2.205

		22.1		5.525		2.21

		22.15		5.5375		2.215

		22.2		5.55		2.22

		22.25		5.5625		2.225

		22.3		5.575		2.23

		22.35		5.5875		2.235

		22.4		5.6		2.24

		22.45		5.6125		2.245

		22.5		5.625		2.25

		22.55		5.6375		2.255

		22.6		5.65		2.26

		22.65		5.6625		2.265

		22.7		5.675		2.27

		22.75		5.6875		2.275

		22.8		5.7		2.28

		22.85		5.7125		2.285

		22.9		5.725		2.29

		22.95		5.7375		2.295

		23		5.75		2.3

		23.05		5.7625		2.305

		23.1		5.775		2.31

		23.15		5.7875		2.315

		23.2		5.8		2.32

		23.25		5.8125		2.325

		23.3		5.825		2.33

		23.35		5.8375		2.335

		23.4		5.85		2.34

		23.45		5.8625		2.345

		23.5		5.875		2.35

		23.55		5.8875		2.355

		23.6		5.9		2.36

		23.65		5.9125		2.365

		23.7		5.925		2.37

		23.75		5.9375		2.375

		23.8		5.95		2.38

		23.85		5.9625		2.385

		23.9		5.975		2.39

		23.95		5.9875		2.395

		24		6		2.4

		24.05		6.0125		2.405

		24.1		6.025		2.41

		24.15		6.0375		2.415

		24.2		6.05		2.42

		24.25		6.0625		2.425

		24.3		6.075		2.43

		24.35		6.0875		2.435

		24.4		6.1		2.44

		24.45		6.1125		2.445

		24.5		6.125		2.45

		24.55		6.1375		2.455

		24.6		6.15		2.46

		24.65		6.1625		2.465

		24.7		6.175		2.47

		24.75		6.1875		2.475

		24.8		6.2		2.48

		24.85		6.2125		2.485

		24.9		6.225		2.49

		24.95		6.2375		2.495

		25		6.25		2.5

		25.05		6.2625		2.505

		25.1		6.275		2.51

		25.15		6.2875		2.515

		25.2		6.3		2.52

		25.25		6.3125		2.525

		25.3		6.325		2.53

		25.35		6.3375		2.535

		25.4		6.35		2.54

		25.45		6.3625		2.545

		25.5		6.375		2.55

		25.55		6.3875		2.555

		25.6		6.4		2.56

		25.65		6.4125		2.565

		25.7		6.425		2.57

		25.75		6.4375		2.575

		25.8		6.45		2.58

		25.85		6.4625		2.585

		25.9		6.475		2.59

		25.95		6.4875		2.595

		26		6.5		2.6

		26.05		6.5125		2.605

		26.1		6.525		2.61

		26.15		6.5375		2.615

		26.2		6.55		2.62

		26.25		6.5625		2.625

		26.3		6.575		2.63

		26.35		6.5875		2.635

		26.4		6.6		2.64

		26.45		6.6125		2.645

		26.5		6.625		2.65

		26.55		6.6375		2.655

		26.6		6.65		2.66

		26.65		6.6625		2.665

		26.7		6.675		2.67

		26.75		6.6875		2.675

		26.8		6.7		2.68

		26.85		6.7125		2.685

		26.9		6.725		2.69

		26.95		6.7375		2.695

		27		6.75		2.7

		27.05		6.7625		2.705

		27.1		6.775		2.71

		27.15		6.7875		2.715

		27.2		6.8		2.72

		27.25		6.8125		2.725

		27.3		6.825		2.73

		27.35		6.8375		2.735

		27.4		6.85		2.74

		27.45		6.8625		2.745

		27.5		6.875		2.75

		27.55		6.8875		2.755

		27.6		6.9		2.76

		27.65		6.9125		2.765

		27.7		6.925		2.77

		27.75		6.9375		2.775

		27.8		6.95		2.78

		27.85		6.9625		2.785

		27.9		6.975		2.79

		27.95		6.9875		2.795

		28		7		2.8

		28.05		7.0125		2.805

		28.1		7.025		2.81

		28.15		7.0375		2.815

		28.2		7.05		2.82

		28.25		7.0625		2.825

		28.3		7.075		2.83

		28.35		7.0875		2.835

		28.4		7.1		2.84

		28.45		7.1125		2.845

		28.5		7.125		2.85

		28.55		7.1375		2.855

		28.6		7.15		2.86

		28.65		7.1625		2.865

		28.7		7.175		2.87

		28.75		7.1875		2.875

		28.8		7.2		2.88

		28.85		7.2125		2.885

		28.9		7.225		2.89

		28.95		7.2375		2.895

		29		7.25		2.9

		29.05		7.2625		2.905

		29.1		7.275		2.91

		29.15		7.2875		2.915

		29.2		7.3		2.92

		29.25		7.3125		2.925

		29.3		7.325		2.93

		29.35		7.3375		2.935

		29.4		7.35		2.94

		29.45		7.3625		2.945

		29.5		7.375		2.95

		29.55		7.3875		2.955

		29.6		7.4		2.96

		29.65		7.4125		2.965

		29.7		7.425		2.97

		29.75		7.4375		2.975

		29.8		7.45		2.98

		29.85		7.4625		2.985

		29.9		7.475		2.99

		29.95		7.4875		2.995

		30		7.5		3
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Sheet1

		t		20		80		200		10		t/20		t/80		t/200

		0		2		2		2		2		0		0		0

		1		1.95		1.9875		1.995		1.9		0.05		0.0125		0.005

		2		1.9		1.975		1.99		2		0.1		0.025		0.01

		3		1.85		1.9625		1.985		1.9		0.15		0.0375		0.015

		4		1.8		1.95		1.98		1.8		0.2		0.05		0.02

		5		1.75		1.9375		1.975		1.7		0.25		0.0625		0.025

		6		1.8		1.925		1.97		1.6		0.3		0.075		0.03

		7		1.75		1.9125		1.965		1.5		0.35		0.0875		0.035

		8		1.8		1.9		1.96		1.4		0.4		0.1		0.04

		9		1.75		1.8875		1.955		1.5		0.45		0.1125		0.045

		10		1.7		1.875		1.95		1.4		0.5		0.125		0.05

		11		1.75		1.8625		1.945		1.5		0.55		0.1375		0.055

		12		1.7		1.85		1.94		1.4		0.6		0.15		0.06

		13		1.65		1.8375		1.935		1.3		0.65		0.1625		0.065

		14		1.7		1.825		1.93		1.2		0.7		0.175		0.07

		15		1.65		1.8125		1.925		1.1		0.75		0.1875		0.075

		16		1.6		1.8		1.92		1.2		0.8		0.2		0.08

		17		1.65		1.8125		1.915		1.3		0.85		0.2125		0.085

		18		1.6		1.8		1.91		1.2		0.9		0.225		0.09

		19		1.55		1.8125		1.905		1.3		0.95		0.2375		0.095

		20		1.5		1.8		1.9		1.4		1		0.25		0.1

		21		1.45		1.8125		1.895		1.3		1.05		0.2625		0.105

		22		1.4		1.8		1.89		1.4		1.1		0.275		0.11

		23		1.35		1.7875		1.885		1.3		1.15		0.2875		0.115

		24		1.3		1.775		1.88		1.2		1.2		0.3		0.12

		25		1.25		1.7625		1.875		1.3		1.25		0.3125		0.125

		26		1.2		1.75		1.87		1.2		1.3		0.325		0.13

		27		1.15		1.7375		1.865		1.3		1.35		0.3375		0.135

		28		1.2		1.725		1.86		1.2		1.4		0.35		0.14

		29		1.25		1.7125		1.855		1.1		1.45		0.3625		0.145

		30		1.3		1.7		1.85		1		1.5		0.375		0.15

		31		1.35		1.6875		1.845		0.9		1.55		0.3875		0.155

		32		1.3		1.675		1.84		1		1.6		0.4		0.16

		33		1.35		1.6625		1.835		1.1		1.65		0.4125		0.165

		34		1.3		1.65		1.83		1.2		1.7		0.425		0.17

		35		1.35		1.6375		1.835		1.3		1.75		0.4375		0.175

		36		1.3		1.625		1.83		1.2		1.8		0.45		0.18

		37		1.25		1.6125		1.825		1.1		1.85		0.4625		0.185

		38		1.2		1.6		1.82		1		1.9		0.475		0.19

		39		1.15		1.5875		1.815		0.9		1.95		0.4875		0.195

		40		1.1		1.575		1.82		0.8		2		0.5		0.2

		41		1.15		1.5625		1.815		0.9		2.05		0.5125		0.205

		42		1.2		1.55		1.81		0.8		2.1		0.525		0.21

		43		1.25		1.5375		1.805		0.9		2.15		0.5375		0.215

		44		1.3		1.525		1.8		1		2.2		0.55		0.22

		45		1.25		1.5125		1.795		0.9		2.25		0.5625		0.225

		46		1.2		1.5		1.79		0.8		2.3		0.575		0.23

		47		1.25		1.5125		1.785		0.9		2.35		0.5875		0.235

		48		1.2		1.5		1.78		1		2.4		0.6		0.24

		49		1.25		1.5125		1.785		1.1		2.45		0.6125		0.245

		50		1.2		1.5		1.78		1.2		2.5		0.625		0.25

		51		1.25		1.4875		1.775		1.1		2.55		0.6375		0.255

		52		1.3		1.475		1.77		1		2.6		0.65		0.26

		53		1.25		1.4875		1.765		1.1		2.65		0.6625		0.265

		54		1.3		1.5		1.76		1		2.7		0.675		0.27

		55		1.35		1.4875		1.755		1.1		2.75		0.6875		0.275

		56		1.3		1.5		1.76		1		2.8		0.7		0.28

		57		1.25		1.4875		1.755		1.1		2.85		0.7125		0.285

		58		1.2		1.475		1.75		1		2.9		0.725		0.29

		59		1.15		1.4625		1.755		0.9		2.95		0.7375		0.295

		60		1.2		1.45		1.75		0.8		3		0.75		0.3

		61		1.15		1.4625		1.745		0.7		3.05		0.7625		0.305

		62		1.1		1.475		1.74		0.8		3.1		0.775		0.31

		63		1.05		1.4625		1.735		0.9		3.15		0.7875		0.315

		64		1.1		1.45		1.73		0.8		3.2		0.8		0.32

		65		1.15		1.4625		1.725		0.7		3.25		0.8125		0.325

		66		1.1		1.45		1.72		0.8		3.3		0.825		0.33

		67		1.05		1.4625		1.715		0.7		3.35		0.8375		0.335

		68		1		1.45		1.71		0.8		3.4		0.85		0.34

		69		0.95		1.4375		1.705		0.7		3.45		0.8625		0.345

		70		0.9		1.425		1.7		0.8		3.5		0.875		0.35

		71		0.85		1.4125		1.695		0.9		3.55		0.8875		0.355

		72		0.8		1.4		1.69		0.8		3.6		0.9		0.36

		73		0.85		1.3875		1.685		0.9		3.65		0.9125		0.365

		74		0.8		1.375		1.69		0.8		3.7		0.925		0.37

		75		0.75		1.3875		1.685		0.9		3.75		0.9375		0.375

		76		0.7		1.4		1.68		0.8		3.8		0.95		0.38

		77		0.65		1.4125		1.675		0.7		3.85		0.9625		0.385

		78		0.6		1.4		1.67		0.8		3.9		0.975		0.39

		79		0.65		1.4125		1.665		0.9		3.95		0.9875		0.395

		80		0.7		1.4		1.66		0.8		4		1		0.4

		81		0.75		1.3875		1.655		0.9		4.05		1.0125		0.405

		82		0.8		1.375		1.65		0.8		4.1		1.025		0.41

		83		0.85		1.3625		1.645		0.7		4.15		1.0375		0.415

		84		0.9		1.35		1.64		0.8		4.2		1.05		0.42

		85		0.95		1.3375		1.645		0.7		4.25		1.0625		0.425

		86		0.9		1.35		1.65		0.8		4.3		1.075		0.43

		87		0.85		1.3625		1.645		0.7		4.35		1.0875		0.435

		88		0.9		1.35		1.64		0.8		4.4		1.1		0.44

		89		0.95		1.3375		1.635		0.9		4.45		1.1125		0.445

		90		1		1.325		1.63		1		4.5		1.125		0.45

		91		0.95		1.3125		1.625		0.9		4.55		1.1375		0.455

		92		1		1.325		1.62		1		4.6		1.15		0.46

		93		1.05		1.3125		1.615		0.9		4.65		1.1625		0.465

		94		1		1.325		1.61		1		4.7		1.175		0.47

		95		1.05		1.3125		1.605		0.9		4.75		1.1875		0.475

		96		1		1.3		1.6		1		4.8		1.2		0.48

		97		1.05		1.2875		1.605		1.1		4.85		1.2125		0.485

		98		1		1.3		1.6		1		4.9		1.225		0.49

		99		0.95		1.3125		1.595		1.1		4.95		1.2375		0.495

		100		1		1.3		1.59		1.2		5		1.25		0.5

		101		0.95		1.3125		1.585		1.1		5.05		1.2625		0.505

		102		0.9		1.325		1.58		1		5.1		1.275		0.51

		103		0.95		1.3125		1.575		1.1		5.15		1.2875		0.515

		104		0.9		1.325		1.58		1.2		5.2		1.3		0.52

		105		0.95		1.3375		1.575		1.1		5.25		1.3125		0.525

		106		1		1.325		1.57		1		5.3		1.325		0.53

		107		1.05		1.3125		1.565		1.1		5.35		1.3375		0.535

		108		1.1		1.3		1.57		1		5.4		1.35		0.54

		109		1.05		1.3125		1.565		0.9		5.45		1.3625		0.545

		110		1		1.3		1.57		0.8		5.5		1.375		0.55

		111		0.95		1.3125		1.565		0.9		5.55		1.3875		0.555

		112		0.9		1.325		1.56		1		5.6		1.4		0.56

		113		0.95		1.3125		1.565		0.9		5.65		1.4125		0.565

		114		1		1.3		1.56		1		5.7		1.425		0.57

		115		0.95		1.2875		1.565		1.1		5.75		1.4375		0.575

		116		0.9		1.275		1.57		1		5.8		1.45		0.58

		117		0.85		1.2875		1.565		0.9		5.85		1.4625		0.585

		118		0.9		1.3		1.56		1		5.9		1.475		0.59

		119		0.95		1.2875		1.555		1.1		5.95		1.4875		0.595

		120		0.9		1.275		1.55		1		6		1.5		0.6

		121		0.85		1.2625		1.545		1.1		6.05		1.5125		0.605

		122		0.8		1.275		1.54		1.2		6.1		1.525		0.61

		123		0.85		1.2625		1.535		1.3		6.15		1.5375		0.615

		124		0.9		1.275		1.53		1.4		6.2		1.55		0.62

		125		0.85		1.2625		1.525		1.5		6.25		1.5625		0.625

		126		0.9		1.275		1.53		1.4		6.3		1.575		0.63

		127		0.85		1.2875		1.525		1.5		6.35		1.5875		0.635

		128		0.8		1.275		1.53		1.6		6.4		1.6		0.64

		129		0.75		1.2875		1.525		1.5		6.45		1.6125		0.645

		130		0.8		1.275		1.52		1.4		6.5		1.625		0.65

		131		0.85		1.2625		1.525		1.5		6.55		1.6375		0.655

		132		0.9		1.25		1.52		1.4		6.6		1.65		0.66

		133		0.85		1.2375		1.525		1.5		6.65		1.6625		0.665

		134		0.9		1.225		1.52		1.4		6.7		1.675		0.67

		135		0.85		1.2375		1.515		1.3		6.75		1.6875		0.675

		136		0.8		1.25		1.51		1.4		6.8		1.7		0.68

		137		0.75		1.2375		1.505		1.3		6.85		1.7125		0.685

		138		0.7		1.225		1.5		1.4		6.9		1.725		0.69

		139		0.65		1.2375		1.495		1.3		6.95		1.7375		0.695

		140		0.6		1.225		1.49		1.2		7		1.75		0.7

		141		0.55		1.2375		1.485		1.1		7.05		1.7625		0.705

		142		0.6		1.225		1.48		1		7.1		1.775		0.71

		143		0.65		1.2125		1.475		0.9		7.15		1.7875		0.715

		144		0.7		1.2		1.47		0.8		7.2		1.8		0.72

		145		0.75		1.1875		1.465		0.7		7.25		1.8125		0.725

		146		0.7		1.2		1.46		0.6		7.3		1.825		0.73

		147		0.65		1.2125		1.465		0.5		7.35		1.8375		0.735

		148		0.7		1.2		1.46		0.6		7.4		1.85		0.74

		149		0.75		1.2125		1.455		0.7		7.45		1.8625		0.745

		150		0.8		1.2		1.46		0.6		7.5		1.875		0.75

		151		0.85		1.2125		1.455		0.5		7.55		1.8875		0.755

		152		0.9		1.2		1.45		0.6		7.6		1.9		0.76

		153		0.95		1.1875		1.445		0.5		7.65		1.9125		0.765

		154		1		1.175		1.44		0.6		7.7		1.925		0.77

		155		0.95		1.1875		1.435		0.7		7.75		1.9375		0.775

		156		1		1.175		1.43		0.6		7.8		1.95		0.78

		157		1.05		1.1875		1.435		0.7		7.85		1.9625		0.785

		158		1		1.175		1.43		0.8		7.9		1.975		0.79

		159		1.05		1.1625		1.435		0.9		7.95		1.9875		0.795

		160		1		1.15		1.43		0.8		8		2		0.8

		161		1.05		1.1625		1.425		0.7		8.05		2.0125		0.805

		162		1		1.175		1.42		0.6		8.1		2.025		0.81

		163		1.05		1.1875		1.425		0.5		8.15		2.0375		0.815

		164		1.1		1.2		1.42		0.6		8.2		2.05		0.82

		165		1.05		1.2125		1.415		0.5		8.25		2.0625		0.825

		166		1.1		1.225		1.42		0.6		8.3		2.075		0.83

		167		1.15		1.2125		1.425		0.7		8.35		2.0875		0.835

		168		1.2		1.2		1.43		0.8		8.4		2.1		0.84

		169		1.15		1.2125		1.425		0.7		8.45		2.1125		0.845

		170		1.2		1.2		1.42		0.8		8.5		2.125		0.85

		171		1.25		1.2125		1.425		0.9		8.55		2.1375		0.855

		172		1.3		1.225		1.43		1		8.6		2.15		0.86

		173		1.35		1.2375		1.425		1.1		8.65		2.1625		0.865

		174		1.4		1.225		1.42		1		8.7		2.175		0.87

		175		1.35		1.2375		1.415		1.1		8.75		2.1875		0.875

		176		1.4		1.225		1.41		1		8.8		2.2		0.88

		177		1.45		1.2375		1.415		1.1		8.85		2.2125		0.885

		178		1.5		1.225		1.41		1		8.9		2.225		0.89

		179		1.45		1.2125		1.415		0.9		8.95		2.2375		0.895

		180		1.5		1.2		1.42		0.8		9		2.25		0.9

		181		1.45		1.1875		1.415		0.7		9.05		2.2625		0.905

		182		1.5		1.2		1.42		0.8		9.1		2.275		0.91

		183		1.45		1.2125		1.415		0.9		9.15		2.2875		0.915

		184		1.4		1.2		1.41		0.8		9.2		2.3		0.92

		185		1.45		1.1875		1.405		0.7		9.25		2.3125		0.925

		186		1.4		1.175		1.4		0.8		9.3		2.325		0.93

		187		1.45		1.1625		1.395		0.9		9.35		2.3375		0.935

		188		1.4		1.175		1.39		1		9.4		2.35		0.94

		189		1.45		1.1625		1.385		1.1		9.45		2.3625		0.945

		190		1.5		1.175		1.39		1.2		9.5		2.375		0.95

		191		1.45		1.1625		1.385		1.3		9.55		2.3875		0.955

		192		1.4		1.15		1.39		1.4		9.6		2.4		0.96

		193		1.35		1.1625		1.385		1.5		9.65		2.4125		0.965

		194		1.4		1.175		1.38		1.4		9.7		2.425		0.97

		195		1.35		1.1875		1.375		1.3		9.75		2.4375		0.975

		196		1.3		1.175		1.38		1.4		9.8		2.45		0.98

		197		1.35		1.1625		1.375		1.3		9.85		2.4625		0.985

		198		1.3		1.175		1.37		1.4		9.9		2.475		0.99

		199		1.25		1.1875		1.365		1.3		9.95		2.4875		0.995

		200		1.2		1.175		1.36		1.4		10		2.5		1

		201		1.25		1.1625		1.365		1.3		10.05		2.5125		1.005

		202		1.2		1.175		1.36		1.2		10.1		2.525		1.01

		203		1.15		1.1875		1.355		1.1		10.15		2.5375		1.015

		204		1.1		1.175		1.35		1.2		10.2		2.55		1.02

		205		1.15		1.1875		1.345		1.1		10.25		2.5625		1.025

		206		1.1		1.2		1.34		1.2		10.3		2.575		1.03

		207		1.15		1.2125		1.335		1.1		10.35		2.5875		1.035

		208		1.2		1.225		1.34		1		10.4		2.6		1.04

		209		1.25		1.2125		1.335		0.9		10.45		2.6125		1.045

		210		1.2		1.2		1.33		1		10.5		2.625		1.05

		211		1.25		1.2125		1.325		0.9		10.55		2.6375		1.055

		212		1.3		1.2		1.32		0.8		10.6		2.65		1.06

		213		1.35		1.2125		1.315		0.9		10.65		2.6625		1.065

		214		1.4		1.225		1.32		1		10.7		2.675		1.07

		215		1.35		1.2125		1.315		1.1		10.75		2.6875		1.075

		216		1.3		1.225		1.31		1.2		10.8		2.7		1.08

		217		1.35		1.2375		1.305		1.1		10.85		2.7125		1.085

		218		1.4		1.25		1.31		1		10.9		2.725		1.09

		219		1.45		1.2375		1.305		0.9		10.95		2.7375		1.095

		220		1.5		1.225		1.3		0.8		11		2.75		1.1

		221		1.55		1.2375		1.295		0.7		11.05		2.7625		1.105

		222		1.6		1.225		1.3		0.8		11.1		2.775		1.11

		223		1.55		1.2125		1.295		0.9		11.15		2.7875		1.115

		224		1.5		1.225		1.3		0.8		11.2		2.8		1.12

		225		1.45		1.2125		1.305		0.9		11.25		2.8125		1.125

		226		1.4		1.2		1.31		0.8		11.3		2.825		1.13

		227		1.35		1.1875		1.315		0.9		11.35		2.8375		1.135

		228		1.3		1.2		1.31		0.8		11.4		2.85		1.14

		229		1.25		1.1875		1.305		0.7		11.45		2.8625		1.145

		230		1.2		1.2		1.3		0.6		11.5		2.875		1.15

		231		1.25		1.1875		1.295		0.7		11.55		2.8875		1.155

		232		1.2		1.2		1.29		0.8		11.6		2.9		1.16

		233		1.15		1.1875		1.285		0.9		11.65		2.9125		1.165

		234		1.1		1.175		1.28		1		11.7		2.925		1.17

		235		1.15		1.1625		1.275		0.9		11.75		2.9375		1.175

		236		1.2		1.15		1.27		0.8		11.8		2.95		1.18

		237		1.15		1.1375		1.275		0.9		11.85		2.9625		1.185

		238		1.2		1.15		1.28		0.8		11.9		2.975		1.19

		239		1.15		1.1375		1.285		0.7		11.95		2.9875		1.195

		240		1.1		1.125		1.29		0.6		12		3		1.2

		241		1.15		1.1375		1.285		0.7		12.05		3.0125		1.205

		242		1.2		1.125		1.29		0.8		12.1		3.025		1.21

		243		1.15		1.1125		1.285		0.7		12.15		3.0375		1.215

		244		1.1		1.1		1.28		0.8		12.2		3.05		1.22

		245		1.05		1.1125		1.275		0.9		12.25		3.0625		1.225

		246		1.1		1.1		1.27		0.8		12.3		3.075		1.23

		247		1.15		1.0875		1.275		0.7		12.35		3.0875		1.235

		248		1.2		1.1		1.27		0.8		12.4		3.1		1.24

		249		1.25		1.1125		1.265		0.9		12.45		3.1125		1.245

		250		1.2		1.125		1.26		1		12.5		3.125		1.25

		251		1.15		1.1125		1.255		1.1		12.55		3.1375		1.255

		252		1.1		1.1		1.25		1		12.6		3.15		1.26

		253		1.15		1.0875		1.255		1.1		12.65		3.1625		1.265

		254		1.1		1.075		1.26		1		12.7		3.175		1.27

		255		1.05		1.0625		1.255		0.9		12.75		3.1875		1.275

		256		1		1.075		1.26		0.8		12.8		3.2		1.28

		257		1.05		1.0625		1.265		0.7		12.85		3.2125		1.285

		258		1		1.075		1.27		0.8		12.9		3.225		1.29

		259		1.05		1.0875		1.275		0.7		12.95		3.2375		1.295

		260		1.1		1.1		1.27		0.8		13		3.25		1.3

		261		1.05		1.1125		1.265		0.7		13.05		3.2625		1.305

		262		1.1		1.1		1.27		0.8		13.1		3.275		1.31

		263		1.15		1.0875		1.265		0.9		13.15		3.2875		1.315

		264		1.1		1.075		1.26		1		13.2		3.3		1.32

		265		1.15		1.0625		1.265		1.1		13.25		3.3125		1.325

		266		1.1		1.05		1.26		1		13.3		3.325		1.33

		267		1.15		1.0375		1.255		0.9		13.35		3.3375		1.335

		268		1.1		1.05		1.25		1		13.4		3.35		1.34

		269		1.05		1.0625		1.255		0.9		13.45		3.3625		1.345

		270		1.1		1.075		1.25		0.8		13.5		3.375		1.35

		271		1.05		1.0625		1.245		0.7		13.55		3.3875		1.355

		272		1.1		1.05		1.25		0.8		13.6		3.4		1.36

		273		1.15		1.0625		1.255		0.9		13.65		3.4125		1.365

		274		1.2		1.05		1.25		0.8		13.7		3.425		1.37

		275		1.15		1.0375		1.245		0.9		13.75		3.4375		1.375

		276		1.1		1.05		1.25		0.8		13.8		3.45		1.38

		277		1.05		1.0375		1.245		0.7		13.85		3.4625		1.385

		278		1		1.025		1.24		0.6		13.9		3.475		1.39

		279		0.95		1.0375		1.235		0.7		13.95		3.4875		1.395

		280		1		1.05		1.23		0.8		14		3.5		1.4

		281		0.95		1.0375		1.235		0.7		14.05		3.5125		1.405

		282		1		1.025		1.23		0.8		14.1		3.525		1.41

		283		0.95		1.0125		1.225		0.9		14.15		3.5375		1.415

		284		0.9		1		1.22		1		14.2		3.55		1.42

		285		0.95		1.0125		1.215		0.9		14.25		3.5625		1.425

		286		0.9		1.025		1.21		0.8		14.3		3.575		1.43

		287		0.95		1.0375		1.215		0.9		14.35		3.5875		1.435

		288		0.9		1.05		1.22		1		14.4		3.6		1.44

		289		0.85		1.0625		1.215		0.9		14.45		3.6125		1.445

		290		0.9		1.075		1.21		0.8		14.5		3.625		1.45

		291		0.95		1.0875		1.205		0.7		14.55		3.6375		1.455

		292		1		1.075		1.21		0.8		14.6		3.65		1.46

		293		1.05		1.0625		1.205		0.9		14.65		3.6625		1.465

		294		1		1.075		1.21		0.8		14.7		3.675		1.47

		295		1.05		1.0875		1.215		0.7		14.75		3.6875		1.475

		296		1.1		1.075		1.21		0.6		14.8		3.7		1.48

		297		1.05		1.0625		1.215		0.7		14.85		3.7125		1.485

		298		1		1.075		1.21		0.8		14.9		3.725		1.49

		299		1.05		1.0625		1.205		0.7		14.95		3.7375		1.495

		300		1.1		1.075		1.2		0.6		15		3.75		1.5

		301		1.05		1.0875		1.205		0.7		15.05		3.7625		1.505

		302		1.1		1.075		1.2		0.6		15.1		3.775		1.51

		303		1.05		1.0875		1.205		0.7		15.15		3.7875		1.515

		304		1.1		1.075		1.2		0.8		15.2		3.8		1.52

		305		1.15		1.0625		1.195		0.9		15.25		3.8125		1.525

		306		1.1		1.05		1.2		0.8		15.3		3.825		1.53

		307		1.15		1.0625		1.205		0.9		15.35		3.8375		1.535

		308		1.1		1.075		1.21		1		15.4		3.85		1.54

		309		1.05		1.0625		1.215		0.9		15.45		3.8625		1.545

		310		1.1		1.075		1.22		1		15.5		3.875		1.55

		311		1.05		1.0875		1.225		0.9		15.55		3.8875		1.555

		312		1.1		1.075		1.23		0.8		15.6		3.9		1.56

		313		1.05		1.0875		1.225		0.9		15.65		3.9125		1.565

		314		1.1		1.1		1.22		0.8		15.7		3.925		1.57

		315		1.05		1.0875		1.225		0.7		15.75		3.9375		1.575

		316		1.1		1.075		1.23		0.8		15.8		3.95		1.58

		317		1.05		1.0625		1.225		0.7		15.85		3.9625		1.585

		318		1.1		1.05		1.22		0.6		15.9		3.975		1.59

		319		1.15		1.0375		1.215		0.7		15.95		3.9875		1.595

		320		1.2		1.05		1.21		0.6		16		4		1.6

		321		1.25		1.0625		1.215		0.5		16.05		4.0125		1.605

		322		1.2		1.05		1.22		0.4		16.1		4.025		1.61

		323		1.15		1.0625		1.225		0.3		16.15		4.0375		1.615

		324		1.1		1.05		1.23		0.4		16.2		4.05		1.62

		325		1.15		1.0625		1.225		0.5		16.25		4.0625		1.625

		326		1.1		1.05		1.22		0.4		16.3		4.075		1.63

		327		1.05		1.0375		1.215		0.5		16.35		4.0875		1.635

		328		1.1		1.025		1.22		0.6		16.4		4.1		1.64

		329		1.15		1.0375		1.215		0.5		16.45		4.1125		1.645

		330		1.1		1.05		1.22		0.6		16.5		4.125		1.65

		331		1.15		1.0375		1.215		0.7		16.55		4.1375		1.655

		332		1.2		1.025		1.22		0.6		16.6		4.15		1.66

		333		1.25		1.0125		1.215		0.7		16.65		4.1625		1.665

		334		1.2		1		1.21		0.8		16.7		4.175		1.67

		335		1.15		1.0125		1.205		0.9		16.75		4.1875		1.675

		336		1.1		1		1.2		1		16.8		4.2		1.68

		337		1.05		1.0125		1.195		0.9		16.85		4.2125		1.685

		338		1		1		1.2		1		16.9		4.225		1.69

		339		0.95		1.0125		1.205		0.9		16.95		4.2375		1.695

		340		1		1.025		1.2		1		17		4.25		1.7

		341		1.05		1.0375		1.195		0.9		17.05		4.2625		1.705

		342		1		1.025		1.2		0.8		17.1		4.275		1.71

		343		0.95		1.0375		1.195		0.9		17.15		4.2875		1.715

		344		1		1.025		1.19		1		17.2		4.3		1.72

		345		0.95		1.0375		1.195		0.9		17.25		4.3125		1.725

		346		1		1.025		1.19		1		17.3		4.325		1.73

		347		0.95		1.0375		1.185		1.1		17.35		4.3375		1.735

		348		1		1.05		1.19		1.2		17.4		4.35		1.74

		349		1.05		1.0625		1.195		1.3		17.45		4.3625		1.745

		350		1		1.05		1.19		1.2		17.5		4.375		1.75

		351		1.05		1.0625		1.195		1.1		17.55		4.3875		1.755

		352		1		1.075		1.19		1.2		17.6		4.4		1.76

		353		1.05		1.0875		1.195		1.1		17.65		4.4125		1.765

		354		1		1.075		1.2		1		17.7		4.425		1.77

		355		0.95		1.0625		1.195		1.1		17.75		4.4375		1.775

		356		1		1.05		1.2		1		17.8		4.45		1.78

		357		1.05		1.0375		1.195		1.1		17.85		4.4625		1.785

		358		1		1.05		1.19		1.2		17.9		4.475		1.79

		359		0.95		1.0375		1.195		1.3		17.95		4.4875		1.795

		360		0.9		1.05		1.2		1.2		18		4.5		1.8

		361		0.85		1.0625		1.205		1.1		18.05		4.5125		1.805

		362		0.9		1.075		1.2		1.2		18.1		4.525		1.81

		363		0.95		1.0875		1.195		1.3		18.15		4.5375		1.815

		364		0.9		1.075		1.2		1.4		18.2		4.55		1.82

		365		0.85		1.0625		1.195		1.5		18.25		4.5625		1.825

		366		0.9		1.05		1.2		1.4		18.3		4.575		1.83

		367		0.95		1.0625		1.195		1.3		18.35		4.5875		1.835

		368		1		1.075		1.2		1.2		18.4		4.6		1.84

		369		0.95		1.0875		1.195		1.3		18.45		4.6125		1.845

		370		0.9		1.075		1.2		1.4		18.5		4.625		1.85

		371		0.95		1.0625		1.195		1.5		18.55		4.6375		1.855

		372		1		1.075		1.19		1.4		18.6		4.65		1.86

		373		1.05		1.0625		1.195		1.3		18.65		4.6625		1.865

		374		1.1		1.075		1.19		1.4		18.7		4.675		1.87

		375		1.05		1.0625		1.195		1.5		18.75		4.6875		1.875

		376		1		1.05		1.19		1.6		18.8		4.7		1.88

		377		1.05		1.0375		1.185		1.5		18.85		4.7125		1.885

		378		1.1		1.025		1.19		1.4		18.9		4.725		1.89

		379		1.05		1.0125		1.185		1.3		18.95		4.7375		1.895

		380		1		1		1.19		1.2		19		4.75		1.9

		381		0.95		1.0125		1.185		1.1		19.05		4.7625		1.905

		382		1		1		1.19		1		19.1		4.775		1.91

		383		0.95		1.0125		1.185		1.1		19.15		4.7875		1.915

		384		1		1.025		1.19		1		19.2		4.8		1.92

		385		1.05		1.0125		1.185		1.1		19.25		4.8125		1.925

		386		1.1		1		1.19		1.2		19.3		4.825		1.93

		387		1.15		1.0125		1.185		1.1		19.35		4.8375		1.935

		388		1.1		1		1.18		1.2		19.4		4.85		1.94

		389		1.05		1.0125		1.185		1.3		19.45		4.8625		1.945

		390		1		1.025		1.18		1.4		19.5		4.875		1.95

		391		0.95		1.0375		1.185		1.3		19.55		4.8875		1.955

		392		1		1.05		1.19		1.2		19.6		4.9		1.96

		393		0.95		1.0375		1.185		1.1		19.65		4.9125		1.965

		394		1		1.025		1.19		1.2		19.7		4.925		1.97

		395		1.05		1.0125		1.195		1.3		19.75		4.9375		1.975

		396		1.1		1.025		1.19		1.2		19.8		4.95		1.98

		397		1.05		1.0125		1.185		1.1		19.85		4.9625		1.985

		398		1.1		1		1.18		1.2		19.9		4.975		1.99

		399		1.15		1.0125		1.185		1.1		19.95		4.9875		1.995

		400		1.1		1		1.18		1		20		5		2

		401		1.05		1.0125		1.185		1.1		20.05		5.0125		2.005

		402		1		1.025		1.19		1.2		20.1		5.025		2.01

		403		0.95		1.0125		1.185		1.1		20.15		5.0375		2.015

		404		0.9		1		1.19		1.2		20.2		5.05		2.02

		405		0.95		0.9875		1.185		1.3		20.25		5.0625		2.025

		406		1		0.975		1.18		1.4		20.3		5.075		2.03

		407		0.95		0.9625		1.185		1.3		20.35		5.0875		2.035

		408		0.9		0.975		1.19		1.2		20.4		5.1		2.04

		409		0.95		0.9875		1.195		1.3		20.45		5.1125		2.045

		410		1		0.975		1.19		1.4		20.5		5.125		2.05

		411		0.95		0.9875		1.185		1.3		20.55		5.1375		2.055

		412		0.9		0.975		1.18		1.2		20.6		5.15		2.06

		413		0.95		0.9875		1.175		1.1		20.65		5.1625		2.065

		414		0.9		0.975		1.18		1.2		20.7		5.175		2.07

		415		0.85		0.9875		1.185		1.1		20.75		5.1875		2.075

		416		0.9		1		1.19		1		20.8		5.2		2.08

		417		0.85		1.0125		1.185		1.1		20.85		5.2125		2.085

		418		0.8		1		1.18		1.2		20.9		5.225		2.09

		419		0.85		1.0125		1.185		1.1		20.95		5.2375		2.095

		420		0.9		1		1.18		1.2		21		5.25		2.1

		421		0.85		0.9875		1.175		1.1		21.05		5.2625		2.105

		422		0.9		0.975		1.17		1		21.1		5.275		2.11

		423		0.95		0.9875		1.175		1.1		21.15		5.2875		2.115

		424		0.9		1		1.17		1		21.2		5.3		2.12

		425		0.85		1.0125		1.175		1.1		21.25		5.3125		2.125

		426		0.9		1.025		1.18		1.2		21.3		5.325		2.13

		427		0.85		1.0375		1.185		1.1		21.35		5.3375		2.135

		428		0.9		1.05		1.19		1		21.4		5.35		2.14

		429		0.95		1.0625		1.195		1.1		21.45		5.3625		2.145

		430		0.9		1.075		1.19		1		21.5		5.375		2.15

		431		0.95		1.0875		1.185		0.9		21.55		5.3875		2.155

		432		1		1.1		1.18		1		21.6		5.4		2.16

		433		0.95		1.0875		1.185		1.1		21.65		5.4125		2.165

		434		1		1.075		1.19		1.2		21.7		5.425		2.17

		435		1.05		1.0875		1.195		1.1		21.75		5.4375		2.175

		436		1		1.075		1.19		1		21.8		5.45		2.18

		437		1.05		1.0875		1.185		1.1		21.85		5.4625		2.185

		438		1.1		1.075		1.18		1		21.9		5.475		2.19

		439		1.15		1.0625		1.185		1.1		21.95		5.4875		2.195

		440		1.1		1.05		1.18		1		22		5.5		2.2

		441		1.05		1.0375		1.185		1.1		22.05		5.5125		2.205

		442		1		1.05		1.19		1.2		22.1		5.525		2.21

		443		1.05		1.0625		1.185		1.1		22.15		5.5375		2.215

		444		1.1		1.05		1.18		1		22.2		5.55		2.22

		445		1.05		1.0375		1.185		0.9		22.25		5.5625		2.225

		446		1.1		1.05		1.18		1		22.3		5.575		2.23

		447		1.15		1.0625		1.185		0.9		22.35		5.5875		2.235

		448		1.1		1.075		1.18		1		22.4		5.6		2.24

		449		1.15		1.0875		1.175		1.1		22.45		5.6125		2.245

		450		1.1		1.1		1.17		1		22.5		5.625		2.25

		451		1.15		1.1125		1.175		0.9		22.55		5.6375		2.255

		452		1.1		1.125		1.17		1		22.6		5.65		2.26

		453		1.05		1.1125		1.165		1.1		22.65		5.6625		2.265

		454		1		1.125		1.16		1.2		22.7		5.675		2.27

		455		0.95		1.1375		1.165		1.1		22.75		5.6875		2.275

		456		1		1.15		1.16		1.2		22.8		5.7		2.28

		457		0.95		1.1625		1.165		1.3		22.85		5.7125		2.285

		458		1		1.175		1.17		1.2		22.9		5.725		2.29

		459		1.05		1.1625		1.175		1.1		22.95		5.7375		2.295

		460		1.1		1.15		1.17		1		23		5.75		2.3

		461		1.15		1.1375		1.175		0.9		23.05		5.7625		2.305

		462		1.1		1.125		1.18		1		23.1		5.775		2.31

		463		1.05		1.1375		1.185		1.1		23.15		5.7875		2.315

		464		1.1		1.125		1.18		1		23.2		5.8		2.32

		465		1.15		1.1125		1.185		1.1		23.25		5.8125		2.325

		466		1.1		1.1		1.18		1		23.3		5.825		2.33

		467		1.15		1.1125		1.175		0.9		23.35		5.8375		2.335

		468		1.1		1.125		1.17		1		23.4		5.85		2.34

		469		1.15		1.1375		1.165		1.1		23.45		5.8625		2.345

		470		1.2		1.125		1.16		1		23.5		5.875		2.35

		471		1.15		1.1125		1.165		0.9		23.55		5.8875		2.355

		472		1.1		1.125		1.17		1		23.6		5.9		2.36

		473		1.15		1.1125		1.175		1.1		23.65		5.9125		2.365

		474		1.2		1.125		1.17		1.2		23.7		5.925		2.37

		475		1.25		1.1375		1.165		1.1		23.75		5.9375		2.375

		476		1.3		1.125		1.17		1		23.8		5.95		2.38

		477		1.25		1.1125		1.165		0.9		23.85		5.9625		2.385

		478		1.3		1.125		1.17		0.8		23.9		5.975		2.39

		479		1.25		1.1125		1.165		0.7		23.95		5.9875		2.395

		480		1.3		1.125		1.17		0.6		24		6		2.4

		481		1.25		1.1125		1.165		0.7		24.05		6.0125		2.405

		482		1.3		1.1		1.17		0.8		24.1		6.025		2.41

		483		1.25		1.0875		1.175		0.9		24.15		6.0375		2.415

		484		1.2		1.075		1.18		1		24.2		6.05		2.42

		485		1.15		1.0625		1.185		1.1		24.25		6.0625		2.425

		486		1.1		1.05		1.18		1.2		24.3		6.075		2.43

		487		1.05		1.0625		1.185		1.1		24.35		6.0875		2.435

		488		1		1.075		1.19		1		24.4		6.1		2.44

		489		0.95		1.0625		1.185		1.1		24.45		6.1125		2.445

		490		0.9		1.05		1.19		1		24.5		6.125		2.45

		491		0.85		1.0375		1.195		0.9		24.55		6.1375		2.455

		492		0.8		1.025		1.2		0.8		24.6		6.15		2.46

		493		0.75		1.0125		1.205		0.9		24.65		6.1625		2.465

		494		0.8		1.025		1.2		0.8		24.7		6.175		2.47

		495		0.75		1.0125		1.205		0.7		24.75		6.1875		2.475

		496		0.8		1		1.2		0.8		24.8		6.2		2.48

		497		0.85		1.0125		1.205		0.7		24.85		6.2125		2.485

		498		0.9		1		1.2		0.8		24.9		6.225		2.49

		499		0.85		0.9875		1.205		0.9		24.95		6.2375		2.495

		500		0.8		0.975		1.21		0.8		25		6.25		2.5

		501		0.85		0.9875		1.205		0.9		25.05		6.2625		2.505

		502		0.9		0.975		1.2		0.8		25.1		6.275		2.51

		503		0.95		0.9875		1.195		0.7		25.15		6.2875		2.515

		504		1		0.975		1.19		0.8		25.2		6.3		2.52

		505		1.05		0.9625		1.185		0.7		25.25		6.3125		2.525

		506		1		0.95		1.19		0.8		25.3		6.325		2.53

		507		1.05		0.9375		1.185		0.9		25.35		6.3375		2.535

		508		1.1		0.95		1.19		1		25.4		6.35		2.54

		509		1.15		0.9625		1.185		1.1		25.45		6.3625		2.545

		510		1.1		0.975		1.18		1.2		25.5		6.375		2.55

		511		1.15		0.9625		1.185		1.3		25.55		6.3875		2.555

		512		1.2		0.975		1.18		1.2		25.6		6.4		2.56

		513		1.15		0.9625		1.175		1.3		25.65		6.4125		2.565

		514		1.2		0.95		1.17		1.2		25.7		6.425		2.57

		515		1.15		0.9625		1.165		1.3		25.75		6.4375		2.575

		516		1.2		0.95		1.17		1.4		25.8		6.45		2.58

		517		1.25		0.9375		1.165		1.3		25.85		6.4625		2.585

		518		1.3		0.925		1.17		1.2		25.9		6.475		2.59

		519		1.25		0.9375		1.175		1.3		25.95		6.4875		2.595

		520		1.3		0.925		1.17		1.2		26		6.5		2.6

		521		1.25		0.9375		1.165		1.1		26.05		6.5125		2.605

		522		1.2		0.95		1.16		1		26.1		6.525		2.61

		523		1.15		0.9375		1.165		1.1		26.15		6.5375		2.615

		524		1.1		0.95		1.16		1		26.2		6.55		2.62

		525		1.15		0.9375		1.165		0.9		26.25		6.5625		2.625

		526		1.1		0.95		1.16		0.8		26.3		6.575		2.63

		527		1.15		0.9375		1.155		0.9		26.35		6.5875		2.635

		528		1.1		0.95		1.16		0.8		26.4		6.6		2.64

		529		1.15		0.9625		1.165		0.7		26.45		6.6125		2.645

		530		1.1		0.95		1.16		0.6		26.5		6.625		2.65

		531		1.05		0.9375		1.155		0.7		26.55		6.6375		2.655

		532		1		0.95		1.16		0.8		26.6		6.65		2.66

		533		1.05		0.9375		1.165		0.7		26.65		6.6625		2.665

		534		1		0.95		1.17		0.6		26.7		6.675		2.67

		535		0.95		0.9625		1.175		0.7		26.75		6.6875		2.675

		536		0.9		0.95		1.18		0.8		26.8		6.7		2.68

		537		0.95		0.9375		1.185		0.9		26.85		6.7125		2.685

		538		0.9		0.95		1.19		1		26.9		6.725		2.69

		539		0.95		0.9625		1.185		0.9		26.95		6.7375		2.695

		540		0.9		0.975		1.18		1		27		6.75		2.7

		541		0.85		0.9875		1.185		0.9		27.05		6.7625		2.705

		542		0.9		1		1.19		0.8		27.1		6.775		2.71

		543		0.85		1.0125		1.185		0.9		27.15		6.7875		2.715

		544		0.9		1.025		1.19		0.8		27.2		6.8		2.72

		545		0.85		1.0375		1.185		0.9		27.25		6.8125		2.725

		546		0.8		1.05		1.18		0.8		27.3		6.825		2.73

		547		0.75		1.0375		1.185		0.7		27.35		6.8375		2.735

		548		0.8		1.025		1.19		0.6		27.4		6.85		2.74

		549		0.85		1.0125		1.195		0.7		27.45		6.8625		2.745

		550		0.8		1		1.2		0.8		27.5		6.875		2.75

		551		0.85		1.0125		1.205		0.7		27.55		6.8875		2.755

		552		0.8		1.025		1.2		0.6		27.6		6.9		2.76

		553		0.85		1.0125		1.195		0.7		27.65		6.9125		2.765

		554		0.8		1.025		1.19		0.8		27.7		6.925		2.77

		555		0.85		1.0375		1.185		0.9		27.75		6.9375		2.775

		556		0.9		1.05		1.18		0.8		27.8		6.95		2.78

		557		0.95		1.0625		1.175		0.9		27.85		6.9625		2.785

		558		1		1.05		1.18		1		27.9		6.975		2.79

		559		0.95		1.0625		1.185		0.9		27.95		6.9875		2.795

		560		0.9		1.05		1.18		0.8		28		7		2.8

		561		0.95		1.0375		1.175		0.9		28.05		7.0125		2.805

		562		0.9		1.025		1.17		0.8		28.1		7.025		2.81

		563		0.95		1.0375		1.165		0.9		28.15		7.0375		2.815

		564		1		1.05		1.17		1		28.2		7.05		2.82

		565		1.05		1.0625		1.165		0.9		28.25		7.0625		2.825

		566		1		1.05		1.16		1		28.3		7.075		2.83

		567		0.95		1.0625		1.155		1.1		28.35		7.0875		2.835

		568		1		1.05		1.15		1		28.4		7.1		2.84

		569		0.95		1.0625		1.145		1.1		28.45		7.1125		2.845

		570		0.9		1.05		1.14		1		28.5		7.125		2.85

		571		0.85		1.0375		1.145		1.1		28.55		7.1375		2.855

		572		0.9		1.025		1.14		1		28.6		7.15		2.86

		573		0.95		1.0375		1.145		0.9		28.65		7.1625		2.865

		574		1		1.05		1.15		0.8		28.7		7.175		2.87

		575		1.05		1.0375		1.155		0.7		28.75		7.1875		2.875

		576		1		1.05		1.15		0.8		28.8		7.2		2.88

		577		1.05		1.0375		1.155		0.7		28.85		7.2125		2.885

		578		1.1		1.05		1.15		0.8		28.9		7.225		2.89

		579		1.05		1.0375		1.145		0.7		28.95		7.2375		2.895

		580		1		1.05		1.15		0.8		29		7.25		2.9

		581		0.95		1.0375		1.155		0.7		29.05		7.2625		2.905

		582		1		1.025		1.16		0.8		29.1		7.275		2.91

		583		1.05		1.0375		1.155		0.9		29.15		7.2875		2.915

		584		1.1		1.025		1.16		1		29.2		7.3		2.92

		585		1.15		1.0375		1.155		0.9		29.25		7.3125		2.925

		586		1.2		1.05		1.15		0.8		29.3		7.325		2.93

		587		1.25		1.0375		1.145		0.7		29.35		7.3375		2.935

		588		1.2		1.025		1.15		0.8		29.4		7.35		2.94

		589		1.15		1.0375		1.155		0.7		29.45		7.3625		2.945

		590		1.2		1.025		1.16		0.8		29.5		7.375		2.95

		591		1.15		1.0375		1.155		0.7		29.55		7.3875		2.955

		592		1.2		1.025		1.15		0.6		29.6		7.4		2.96

		593		1.25		1.0375		1.145		0.7		29.65		7.4125		2.965

		594		1.2		1.025		1.15		0.8		29.7		7.425		2.97

		595		1.15		1.0375		1.145		0.9		29.75		7.4375		2.975

		596		1.1		1.025		1.15		0.8		29.8		7.45		2.98

		597		1.05		1.0375		1.145		0.7		29.85		7.4625		2.985

		598		1		1.025		1.14		0.8		29.9		7.475		2.99

		599		0.95		1.0125		1.135		0.7		29.95		7.4875		2.995

		600		0.9		1		1.13		0.8		30		7.5		3
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The direction of change by counting microstates

At constant N and E, systems spontaneously move to configurations with more
microstates.

AW >0

For convenience, we will consider In W, so the direction of spontaneous
change is

dlnW >0

At equilibrium,
dinW =0



Entropy

We define
S=kInW

Then, we get the first statement of the second law of thermodynamics:

In an isolated system,

dS > 0

ol
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Macroscopic entropy

Recall that we can express the weight of a configuration as

N
no!TLl!’HQ! T

W(no,nl,ng, .. ) =

Stirling’s approximation gives

InW =NInN — Znilnni

We can take the total differential dW, noting that N is constant (dN = 0):

din W = —Zlnni dn;



Macroscopic entropy

dinW = — Z Inn; dn; Therefore, we get
i
d
ofel o L _551' dS — Qrev
At equilibrium, n; = nge , SO T
Inn; = Inng — Be; which is the original,

thermodynamic definition
of entropy in terms of

din W = —Z(lnno — 562) dnz

1

:—lnn()/%i—kﬁzadni

= £dQ A reversible process is one that is always
rev

macroscopic variables

at equilibrium, i.e., infinitesimally slow



Reversible and irreversible processes

For reversible processes,

dQrev
dS = T
dQrev
AS = >
S / T 2 0 4

rOCess

What about irreversible processes?

A
-
e

i
|
|
I
|

Reversibie 2

Entropy is a state function, i.e., depends only B
on the configuration. Therefore, - |
’ Irreversiblel
process |
ASrey = S2 — 51 = ASirrev SJI 5.

I\Ile;I";imeter




Entropy from the partition function

It is also possible to show that the total entropy can be calculated from the
partition function (derivation in textbook):

Sz%%—]\fklnq
O0lnq
S = NEKT 5T + Nklngq
S—Nki(Tln )
U hart

The point here is to illustrate the fact, which we saw before, that derivatives of the partition function
contain vital macroscopic information. There is no need to memorise this formula, which is not
particularly useful.



Entropy is additive (extensive)

For two independent, isolated systems:

Wtotal — Wa: . Wy
In Weotal = In Wy +In W,

Stotal — Sa: + Sy



Which way does heat flow?

If we bring two isolated systems into thermal contact, while keeping them
isolated from the rest of the universe:

dstotal — de + dSy >0

Q. + —de >0
T, Ty
1 1 Another
di), | — — — | >0 i
Q (Tx Ty) = formulation of

the second law:
Heat flows into x (dQ, > 0) if Heat flows

spontaneously ;1
Te <1y from hot to cold

Mentimeter




Third law

Entropy of a system approaches a constant value as T — 0.

For a perfect crystal of any pure substance, there is only one possible
microstate (the ground state) at T = 0, so S(0) = kIn(1) = O.

A system such as a glass (we’ll return to it in a few lectures) can have more
than one minimum microscopically distinct energy state. The resulting non-zero
entropy at T = 0 is called the “residual entropy”.



Residual entropy

In CO, each molecule can assume one of two orientations, giving

Sresidual = Nkln2




Residual entropy in ice

Water ice has residual entropy because
of the many ways of arranging the
covalent and hydrogen bonds

wﬁf , W;»f }7

Out of the four hydrogens
around each oxygen, two
are close and two are far

o 0 0

. @ A
, O  °O 5 O
C° 13 o° 5 O 3

S D |

.. . A
L O Y O y °0O)
CTHT YOS



Residual entropy in spin ice

An analogous situation—spin ice—
arises in some magnetic materials,
where the spins cannot all align, a
phenomenon called frustration

The first spin-ice materials to be
discovered were the pyrochlores
Dy,Ti,O, (dysprosium titanate) and
Ho,Ti,O, (holmium titanate)




Absolute entropy

The third law allows the evaluation of absolute entropies relative to the
reference at T = 0.
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Summary

Key points:

* Entropy measures the statistical weight of the configuration and always
increases in an isolated system

* Heat flows from higher temperature to lower

* Residual entropy at absolute zero is possible in glassy or frustrated
systems



Next time

Next time, we will consider what governs spontaneity in systems that are not
isolated, using the concept of free energy.

Reading:
E&R Phys. Chem. 32.6, 6.1
or E&R Thermo. 15.6, 6.1
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