Free vibration of One Degree of Freedom Systems

Free vibration of a system is vibration due to its own internal forces (free of external impressive forces). It is initiated by an initial deviation (an energy input) of the system from its static equilibrium position. Once the initial deviation (a displacement or a velocity or both) is suddenly withdrawn, the strain energy stored in the system forces the system to return to its original, static equilibrium configuration. Due to the inertia of the system, the system will not return to the equilibrium configuration in a straightforward way. Instead it will oscillate about this position ( free vibration.

A system experiencing free vibration oscillates at one or more of its natural frequencies, which are properties of its mass and stiffness distribution. If there is no damping (an undamped system), the system vibrates at the (undamped) frequency (frequencies) forever. Otherwise, it vibrates at the (damped) frequency (frequencies) and dies out gradually. When damping is not large, as in most cases in engineering, undamped and damped frequencies are very close. Therefore usually no distinction is made between the two types of frequencies.

The number of natural frequencies of a system equals to the number of its degrees-of-freedom. Normally, the low frequencies are more important.

Damping always exists in materials. This damping is called material damping, which is always positive (dissipating energy). However, air flow, friction and others may ‘present’ negative damping.

Undamped Free Vibration
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Equation of motion based on the free-body diagram
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  A and B are determined by the initial conditions.
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Vibration of a pendulum

How to establish the equation of motion?






What is its natural frequency?
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Systems with Rotational Degrees-of-Freedom   






Equation of Motion
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Systems involving rotational degrees-of-freedom are always more difficult to deal with, in particular when translational degrees-of-freedom are also present. Gear care is needed to identify both degrees-of-freedom and construct suitable equations of motion.

Damped Free Vibration (first hurdle in studying vibration)
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standard equation
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damping factor
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1. oscillatory motion (under-damped 
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2. nonoscillatory motion (over-damped 
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3. critically damped motion (
[image: image33.wmf]1

=

z

)


[image: image34.wmf])

exp(

)

(

)

(

n

t

Bt

A

t

x

w

-

+

=



[image: image35.wmf]-0.5

0

0.5

1

1.5

2

0

0.5

1

1.5

2


4. negative damping of 
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[image: image39.emf]
Divergent oscillatory motion (flutter) due to negative damping
Determination of Damping
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two consecutive peaks:
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logarithm decrement
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Example:
The 2nd and 4th peaks of a damped free vibration measured are respectively 0.021 and 0.013.  What is damping factor?

Solution:
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If a small damping is assumed, 
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If such an assumption is not made, then 
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    General differential equations
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    first solve the characteristic equation
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    If all roots j  are distinct, then the general solution is
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    where bj are constants to be determined.

    If there are repeated roots, 
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These are not interesting cases for mechanical vibration.
 in response to the change of a parameter reveal stability properties
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Students’ exercise
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root locus diagram to be seen in Control








2

_1104513134.unknown

_1134991020.xls
Chart1

		0

		0.25

		0.5

		0.75

		1

		1.25

		1.5

		1.75

		2

		2.25

		2.5

		2.75

		3

		3.25

		3.5

		3.75

		4

		4.25

		4.5

		4.75

		5



0.6840402867

1.7420151568

1.7386646564

0.756043327

-0.5782934679

-1.4860441514

-1.4880248218

-0.6515367257

0.4888283437

1.2676615125

1.2734942052

0.5614288135

-0.4131470521

-1.0813509723

-1.0898738668

-0.4837429729

0.3491337046

0.9224053054

0.9327129236

0.4167728262

-0.2949961448



Sheet1

		0		0		12.5663706144		0

		0.2		2.3511410092		10.1664073846		-23.2048316517

		0.4		3.8042260652		3.8832220775		-37.5462063156

		0.6		3.8042260652		-3.8832220775		-37.5462063156

		0.8		2.3511410092		-10.1664073846		-23.2048316517

		1		4.90059381963448E-16		-12.5663706144		-0

		1.2		-2.3511410092		-10.1664073846		23.2048316517

		1.4		-3.8042260652		-3.8832220775		37.5462063156

		1.6		-3.8042260652		3.8832220775		37.5462063156

		1.8		-2.3511410092		10.1664073846		23.2048316517

		2		-9.80118763926896E-16		12.5663706144		0

		2.2		2.3511410092		10.1664073846		-23.2048316517

		2.4		3.8042260652		3.8832220775		-37.5462063156

		2.6		3.8042260652		-3.8832220775		-37.5462063156

		2.8		2.3511410092		-10.1664073846		-23.2048316517

		3		0		-12.5663706144		-0

		3.2		-2.3511410092		-10.1664073846		23.2048316517

		3.4		-3.8042260652		-3.8832220775		37.5462063156

		3.6		-3.8042260652		3.8832220775		37.5462063156

		3.8		-2.3511410092		10.1664073846		23.2048316517

		4		-0		12.5663706144		0

		4.2		2.3511410092		10.1664073846		-23.2048316517

		4.4		3.8042260652		3.8832220775		-37.5462063156

		4.6		3.8042260652		-3.8832220775		-37.5462063156

		4.8		2.3511410092		-10.1664073846		-23.2048316517

		5		0		-12.5663706144		-0

		5.2		-2.3511410092		-10.1664073846		23.2048316517

		5.4		-3.8042260652		-3.8832220775		37.5462063156

		5.6		-3.8042260652		3.8832220775		37.5462063156

		5.8		-2.3511410092		10.1664073846		23.2048316517

		6		-0		12.5663706144		0

		6.2		2.3511410092		10.1664073846		-23.2048316517

		6.4		3.8042260652		3.8832220775		-37.5462063156

		6.6		3.8042260652		-3.8832220775		-37.5462063156

		6.8		2.3511410092		-10.1664073846		-23.2048316517

		7		0		-12.5663706144		-0

		7.2		-2.3511410092		-10.1664073846		23.2048316517

		7.4		-3.8042260652		-3.8832220775		37.5462063156

		0		0.25		0.5		0.75		1		1.25		1.5		1.75		2		2.25		2.5		2.75		3		3.25		3.5		3.75		4		4.25		4.5		4.75		5

		0		4.8284271247		4		0.8284271247		0		-0.8284271247		-4		-4.8284271247		-0		4.8284271247		4		0.8284271247		0		-0.8284271247		-4		-4.8284271247		-0		4.8284271247		4		0.8284271247		0

		0		0.25		0.5		0.75		1		1.25		1.5		1.75		2		2.25		2.5		2.75		3		3.25		3.5		3.75		4		4.25		4.5		4.75		5

		0		0.7071067812		1		0.7071067812		1.22514845490862E-16		-0.7071067812		-1		-0.7071067812		-2.45029690981724E-16		0.7071067812		1		0.7071067812		3.67544536472586E-16		-0.7071067812		-1		-0.7071067812		-4.90059381963448E-16		0.7071067812		1		0.7071067812		6.1257422745431E-16

		1.2		0.8485281374		7.35089072945172E-17		-0.8485281374		-1.2		-0.8485281374		-2.20526721883552E-16		0.8485281374		1.2		0.8485281374		3.67544536472586E-16		-0.8485281374		-1.2		-0.8485281374		-5.1456235106162E-16		0.8485281374		1.2		0.8485281374		6.61580165650655E-16		-0.8485281374		-1.2

		1.2		1.5556349186		1		-0.1414213562		-1.2		-1.5556349186		-1		0.1414213562		1.2		1.5556349186		1		-0.1414213562		-1.2		-1.5556349186		-1		0.1414213562		1.2		1.5556349186		1		-0.1414213562		-1.2

		0		0.25		0.5		0.75		1		1.25		1.5		1.75		2		2.25		2.5		2.75		3		3.25		3.5		3.75		4		4.25		4.5		4.75		5

		0.6840402867		1.7420151568		1.7386646564		0.756043327		-0.5782934679		-1.4860441514		-1.4880248218		-0.6515367257		0.4888283437		1.2676615125		1.2734942052		0.5614288135		-0.4131470521		-1.0813509723		-1.0898738668		-0.4837429729		0.3491337046		0.9224053054		0.9327129236		0.4167728262		-0.2949961448

		2		1.9229823196		1.8489305008		1.7777303316		1.7092719983		1.6434499161		1.5801625659		1.5193123381		1.4608053821		1.4045514611		1.3504638133		1.2984590181		1.2484568673		1.2003802413		1.1541549904		1.1097098203		1.0669761822		1.0258881669		0.9863824034		0.9483979611		0.9118762555

		-2		-1.9229823196		-1.8489305008		-1.7777303316		-1.7092719983		-1.6434499161		-1.5801625659		-1.5193123381		-1.4608053821		-1.4045514611		-1.3504638133		-1.2984590181		-1.2484568673		-1.2003802413		-1.1541549904		-1.1097098203		-1.0669761822		-1.0258881669		-0.9863824034		-0.9483979611		-0.9118762555





Sheet1

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		





		






_1274085806.xls
Chart1

		0		0		0

		0.25		0.25		0.25

		0.5		0.5		0.5

		0.75		0.75		0.75

		1		1		1

		1.25		1.25		1.25

		1.5		1.5		1.5

		1.75		1.75		1.75

		2		2		2

		2.25		2.25		2.25

		2.5		2.5		2.5

		2.75		2.75		2.75

		3		3		3

		3.25		3.25		3.25

		3.5		3.5		3.5

		3.75		3.75		3.75

		4		4		4

		4.25		4.25		4.25

		4.5		4.5		4.5

		4.75		4.75		4.75

		5		5		5



0

1.2

1.2

0.7071067812

0.8485281374

1.5556349186

1

7.35089072945172E-17

1

0.7071067812

-0.8485281374

-0.1414213562

1.22514845490862E-16

-1.2

-1.2

-0.7071067812

-0.8485281374

-1.5556349186

-1

-2.20526721883552E-16

-1

-0.7071067812

0.8485281374

0.1414213562

-2.45029690981724E-16

1.2

1.2

0.7071067812

0.8485281374

1.5556349186

1

3.67544536472586E-16

1

0.7071067812

-0.8485281374

-0.1414213562

3.67544536472586E-16

-1.2

-1.2

-0.7071067812

-0.8485281374

-1.5556349186

-1

-5.1456235106162E-16

-1

-0.7071067812

0.8485281374

0.1414213562

-4.90059381963448E-16

1.2

1.2

0.7071067812

0.8485281374

1.5556349186

1

6.61580165650655E-16

1

0.7071067812

-0.8485281374

-0.1414213562

6.1257422745431E-16

-1.2

-1.2



Sheet1

		0		0		12.5663706144		0

		0.2		2.3511410092		10.1664073846		-23.2048316517

		0.4		3.8042260652		3.8832220775		-37.5462063156

		0.6		3.8042260652		-3.8832220775		-37.5462063156

		0.8		2.3511410092		-10.1664073846		-23.2048316517

		1		4.90059381963448E-16		-12.5663706144		-0

		1.2		-2.3511410092		-10.1664073846		23.2048316517

		1.4		-3.8042260652		-3.8832220775		37.5462063156

		1.6		-3.8042260652		3.8832220775		37.5462063156

		1.8		-2.3511410092		10.1664073846		23.2048316517

		2		-9.80118763926896E-16		12.5663706144		0

		2.2		2.3511410092		10.1664073846		-23.2048316517

		2.4		3.8042260652		3.8832220775		-37.5462063156

		2.6		3.8042260652		-3.8832220775		-37.5462063156

		2.8		2.3511410092		-10.1664073846		-23.2048316517

		3		0		-12.5663706144		-0

		3.2		-2.3511410092		-10.1664073846		23.2048316517

		3.4		-3.8042260652		-3.8832220775		37.5462063156

		3.6		-3.8042260652		3.8832220775		37.5462063156

		3.8		-2.3511410092		10.1664073846		23.2048316517

		4		-0		12.5663706144		0

		4.2		2.3511410092		10.1664073846		-23.2048316517

		4.4		3.8042260652		3.8832220775		-37.5462063156

		4.6		3.8042260652		-3.8832220775		-37.5462063156

		4.8		2.3511410092		-10.1664073846		-23.2048316517

		5		0		-12.5663706144		-0

		5.2		-2.3511410092		-10.1664073846		23.2048316517

		5.4		-3.8042260652		-3.8832220775		37.5462063156

		5.6		-3.8042260652		3.8832220775		37.5462063156

		5.8		-2.3511410092		10.1664073846		23.2048316517

		6		-0		12.5663706144		0

		6.2		2.3511410092		10.1664073846		-23.2048316517

		6.4		3.8042260652		3.8832220775		-37.5462063156

		6.6		3.8042260652		-3.8832220775		-37.5462063156

		6.8		2.3511410092		-10.1664073846		-23.2048316517

		7		0		-12.5663706144		-0

		7.2		-2.3511410092		-10.1664073846		23.2048316517

		7.4		-3.8042260652		-3.8832220775		37.5462063156

		0		0.25		0.5		0.75		1		1.25		1.5		1.75		2		2.25		2.5		2.75		3		3.25		3.5		3.75		4		4.25		4.5		4.75		5

		0		4.8284271247		4		0.8284271247		0		-0.8284271247		-4		-4.8284271247		-0		4.8284271247		4		0.8284271247		0		-0.8284271247		-4		-4.8284271247		-0		4.8284271247		4		0.8284271247		0

		0		0.25		0.5		0.75		1		1.25		1.5		1.75		2		2.25		2.5		2.75		3		3.25		3.5		3.75		4		4.25		4.5		4.75		5

		0		0.7071067812		1		0.7071067812		1.22514845490862E-16		-0.7071067812		-1		-0.7071067812		-2.45029690981724E-16		0.7071067812		1		0.7071067812		3.67544536472586E-16		-0.7071067812		-1		-0.7071067812		-4.90059381963448E-16		0.7071067812		1		0.7071067812		6.1257422745431E-16

		1.2		0.8485281374		7.35089072945172E-17		-0.8485281374		-1.2		-0.8485281374		-2.20526721883552E-16		0.8485281374		1.2		0.8485281374		3.67544536472586E-16		-0.8485281374		-1.2		-0.8485281374		-5.1456235106162E-16		0.8485281374		1.2		0.8485281374		6.61580165650655E-16		-0.8485281374		-1.2

		1.2		1.5556349186		1		-0.1414213562		-1.2		-1.5556349186		-1		0.1414213562		1.2		1.5556349186		1		-0.1414213562		-1.2		-1.5556349186		-1		0.1414213562		1.2		1.5556349186		1		-0.1414213562		-1.2





Sheet1

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		





		






_1284142465.unknown

_1284142720.unknown

_1284143443.unknown

_1284143503.unknown

_1284142851.unknown

_1284142524.unknown

_1284142015.unknown

_1284142249.unknown

_1274085986.unknown

_1274085745.unknown

_1274085765.unknown

_1221239332.unknown

_1223204877.unknown

_1134991599.unknown

_1138771922.unknown

_1134991564.unknown

_1105898914.unknown

_1134990333.xls
Chart1

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6

		0.7

		0.8

		0.9

		1

		1.1

		1.2

		1.3

		1.4

		1.5

		1.6

		1.7

		1.8

		1.9

		2



4

2.8775680363

2.0722445064

1.4938424104

1.0779898018

0.778695004

0.5630654895

0.4075531885

0.2952825757

0.2141474988

0.1554542738

0.1129533093

0.082147329

0.059796691

0.0435652909

0.0317668367

0.0231828583

0.0169320336

0.0123762659

0.0090531053

0.0066270748



Sheet1

		0		0		12.5663706144		0

		0.2		2.3511410092		10.1664073846		-23.2048316517

		0.4		3.8042260652		3.8832220775		-37.5462063156

		0.6		3.8042260652		-3.8832220775		-37.5462063156

		0.8		2.3511410092		-10.1664073846		-23.2048316517

		1		4.90059381963448E-16		-12.5663706144		-0

		1.2		-2.3511410092		-10.1664073846		23.2048316517

		1.4		-3.8042260652		-3.8832220775		37.5462063156

		1.6		-3.8042260652		3.8832220775		37.5462063156

		1.8		-2.3511410092		10.1664073846		23.2048316517

		2		-9.80118763926896E-16		12.5663706144		0

		2.2		2.3511410092		10.1664073846		-23.2048316517

		2.4		3.8042260652		3.8832220775		-37.5462063156

		2.6		3.8042260652		-3.8832220775		-37.5462063156

		2.8		2.3511410092		-10.1664073846		-23.2048316517

		3		0		-12.5663706144		-0

		3.2		-2.3511410092		-10.1664073846		23.2048316517

		3.4		-3.8042260652		-3.8832220775		37.5462063156

		3.6		-3.8042260652		3.8832220775		37.5462063156

		3.8		-2.3511410092		10.1664073846		23.2048316517

		4		-0		12.5663706144		0

		4.2		2.3511410092		10.1664073846		-23.2048316517

		4.4		3.8042260652		3.8832220775		-37.5462063156

		4.6		3.8042260652		-3.8832220775		-37.5462063156

		4.8		2.3511410092		-10.1664073846		-23.2048316517

		5		0		-12.5663706144		-0

		5.2		-2.3511410092		-10.1664073846		23.2048316517

		5.4		-3.8042260652		-3.8832220775		37.5462063156

		5.6		-3.8042260652		3.8832220775		37.5462063156

		5.8		-2.3511410092		10.1664073846		23.2048316517

		6		-0		12.5663706144		0

		6.2		2.3511410092		10.1664073846		-23.2048316517

		6.4		3.8042260652		3.8832220775		-37.5462063156

		6.6		3.8042260652		-3.8832220775		-37.5462063156

		6.8		2.3511410092		-10.1664073846		-23.2048316517

		7		0		-12.5663706144		-0

		7.2		-2.3511410092		-10.1664073846		23.2048316517

		7.4		-3.8042260652		-3.8832220775		37.5462063156

		0		0.25		0.5		0.75		1		1.25		1.5		1.75		2		2.25		2.5		2.75		3		3.25		3.5		3.75		4		4.25		4.5		4.75		5

		0		4.8284271247		4		0.8284271247		0		-0.8284271247		-4		-4.8284271247		-0		4.8284271247		4		0.8284271247		0		-0.8284271247		-4		-4.8284271247		-0		4.8284271247		4		0.8284271247		0

		0		0.25		0.5		0.75		1		1.25		1.5		1.75		2		2.25		2.5		2.75		3		3.25		3.5		3.75		4		4.25		4.5		4.75		5

		0		0.7071067812		1		0.7071067812		1.22514845490862E-16		-0.7071067812		-1		-0.7071067812		-2.45029690981724E-16		0.7071067812		1		0.7071067812		3.67544536472586E-16		-0.7071067812		-1		-0.7071067812		-4.90059381963448E-16		0.7071067812		1		0.7071067812		6.1257422745431E-16

		1.2		0.8485281374		7.35089072945172E-17		-0.8485281374		-1.2		-0.8485281374		-2.20526721883552E-16		0.8485281374		1.2		0.8485281374		3.67544536472586E-16		-0.8485281374		-1.2		-0.8485281374		-5.1456235106162E-16		0.8485281374		1.2		0.8485281374		6.61580165650655E-16		-0.8485281374		-1.2

		1.2		1.5556349186		1		-0.1414213562		-1.2		-1.5556349186		-1		0.1414213562		1.2		1.5556349186		1		-0.1414213562		-1.2		-1.5556349186		-1		0.1414213562		1.2		1.5556349186		1		-0.1414213562		-1.2

		0		0.25		0.5		0.75		1		1.25		1.5		1.75		2		2.25		2.5		2.75		3		3.25		3.5		3.75		4		4.25		4.5		4.75		5

		0.6840402867		1.7420151568		1.7386646564		0.756043327		-0.5782934679		-1.4860441514		-1.4880248218		-0.6515367257		0.4888283437		1.2676615125		1.2734942052		0.5614288135		-0.4131470521		-1.0813509723		-1.0898738668		-0.4837429729		0.3491337046		0.9224053054		0.9327129236		0.4167728262		-0.2949961448

		2		1.9229823196		1.8489305008		1.7777303316		1.7092719983		1.6434499161		1.5801625659		1.5193123381		1.4608053821		1.4045514611		1.3504638133		1.2984590181		1.2484568673		1.2003802413		1.1541549904		1.1097098203		1.0669761822		1.0258881669		0.9863824034		0.9483979611		0.9118762555

		-2		-1.9229823196		-1.8489305008		-1.7777303316		-1.7092719983		-1.6434499161		-1.5801625659		-1.5193123381		-1.4608053821		-1.4045514611		-1.3504638133		-1.2984590181		-1.2484568673		-1.2003802413		-1.1541549904		-1.1097098203		-1.0669761822		-1.0258881669		-0.9863824034		-0.9483979611		-0.9118762555

		0		0.1		0.2		0.3		0.4		0.5		0.6		0.7		0.8		0.9		1		1.1		1.2		1.3		1.4		1.5		1.6		1.7		1.8		1.9		2

		4		2.8775680363		2.0722445064		1.4938424104		1.0779898018		0.778695004		0.5630654895		0.4075531885		0.2952825757		0.2141474988		0.1554542738		0.1129533093		0.082147329		0.059796691		0.0435652909		0.0317668367		0.0231828583		0.0169320336		0.0123762659		0.0090531053		0.0066270748

		0		0.1		0.2		0.3		0.4		0.5		0.6		0.7		0.8		0.9		1		1.1		1.2		1.3		1.4		1.5		1.6		1.7		1.8		1.9		2

		2		1.0225637675		0.4267904729		0.0779322275		-0.1138438173		-0.2078795764		-0.2429372832		-0.2439828124		-0.226807258		-0.2011593384		-0.1728556731		-0.1451923861		-0.119881376		-0.0976649503		-0.0787141987		-0.0628830371		-0.0498667915		-0.039298326		-0.0308038667		-0.0240332653		-0.0186744273





Sheet1

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		





		






_1134990453.xls
Chart1

		0		0		0

		0.25		0.25		0.25

		0.5		0.5		0.5

		0.75		0.75		0.75

		1		1		1

		1.25		1.25		1.25

		1.5		1.5		1.5

		1.75		1.75		1.75

		2		2		2

		2.25		2.25		2.25

		2.5		2.5		2.5

		2.75		2.75		2.75

		3		3		3

		3.25		3.25		3.25

		3.5		3.5		3.5

		3.75		3.75		3.75

		4		4		4

		4.25		4.25		4.25

		4.5		4.5		4.5

		4.75		4.75		4.75

		5		5		5



0.6840402867

2

-2

1.7420151568

1.9229823196

-1.9229823196

1.7386646564

1.8489305008

-1.8489305008

0.756043327

1.7777303316

-1.7777303316

-0.5782934679

1.7092719983

-1.7092719983

-1.4860441514

1.6434499161

-1.6434499161

-1.4880248218

1.5801625659

-1.5801625659

-0.6515367257

1.5193123381

-1.5193123381

0.4888283437

1.4608053821

-1.4608053821

1.2676615125

1.4045514611

-1.4045514611

1.2734942052

1.3504638133

-1.3504638133

0.5614288135

1.2984590181

-1.2984590181

-0.4131470521

1.2484568673

-1.2484568673

-1.0813509723

1.2003802413

-1.2003802413

-1.0898738668

1.1541549904

-1.1541549904

-0.4837429729

1.1097098203

-1.1097098203

0.3491337046

1.0669761822

-1.0669761822

0.9224053054

1.0258881669

-1.0258881669

0.9327129236

0.9863824034

-0.9863824034

0.4167728262

0.9483979611

-0.9483979611

-0.2949961448

0.9118762555

-0.9118762555



Sheet1

		0		0		12.5663706144		0

		0.2		2.3511410092		10.1664073846		-23.2048316517

		0.4		3.8042260652		3.8832220775		-37.5462063156

		0.6		3.8042260652		-3.8832220775		-37.5462063156

		0.8		2.3511410092		-10.1664073846		-23.2048316517

		1		4.90059381963448E-16		-12.5663706144		-0

		1.2		-2.3511410092		-10.1664073846		23.2048316517

		1.4		-3.8042260652		-3.8832220775		37.5462063156

		1.6		-3.8042260652		3.8832220775		37.5462063156

		1.8		-2.3511410092		10.1664073846		23.2048316517

		2		-9.80118763926896E-16		12.5663706144		0

		2.2		2.3511410092		10.1664073846		-23.2048316517

		2.4		3.8042260652		3.8832220775		-37.5462063156

		2.6		3.8042260652		-3.8832220775		-37.5462063156

		2.8		2.3511410092		-10.1664073846		-23.2048316517

		3		0		-12.5663706144		-0

		3.2		-2.3511410092		-10.1664073846		23.2048316517

		3.4		-3.8042260652		-3.8832220775		37.5462063156

		3.6		-3.8042260652		3.8832220775		37.5462063156

		3.8		-2.3511410092		10.1664073846		23.2048316517

		4		-0		12.5663706144		0

		4.2		2.3511410092		10.1664073846		-23.2048316517

		4.4		3.8042260652		3.8832220775		-37.5462063156

		4.6		3.8042260652		-3.8832220775		-37.5462063156

		4.8		2.3511410092		-10.1664073846		-23.2048316517

		5		0		-12.5663706144		-0

		5.2		-2.3511410092		-10.1664073846		23.2048316517

		5.4		-3.8042260652		-3.8832220775		37.5462063156

		5.6		-3.8042260652		3.8832220775		37.5462063156

		5.8		-2.3511410092		10.1664073846		23.2048316517

		6		-0		12.5663706144		0

		6.2		2.3511410092		10.1664073846		-23.2048316517

		6.4		3.8042260652		3.8832220775		-37.5462063156

		6.6		3.8042260652		-3.8832220775		-37.5462063156

		6.8		2.3511410092		-10.1664073846		-23.2048316517

		7		0		-12.5663706144		-0

		7.2		-2.3511410092		-10.1664073846		23.2048316517

		7.4		-3.8042260652		-3.8832220775		37.5462063156

		0		0.25		0.5		0.75		1		1.25		1.5		1.75		2		2.25		2.5		2.75		3		3.25		3.5		3.75		4		4.25		4.5		4.75		5

		0		4.8284271247		4		0.8284271247		0		-0.8284271247		-4		-4.8284271247		-0		4.8284271247		4		0.8284271247		0		-0.8284271247		-4		-4.8284271247		-0		4.8284271247		4		0.8284271247		0

		0		0.25		0.5		0.75		1		1.25		1.5		1.75		2		2.25		2.5		2.75		3		3.25		3.5		3.75		4		4.25		4.5		4.75		5

		0		0.7071067812		1		0.7071067812		1.22514845490862E-16		-0.7071067812		-1		-0.7071067812		-2.45029690981724E-16		0.7071067812		1		0.7071067812		3.67544536472586E-16		-0.7071067812		-1		-0.7071067812		-4.90059381963448E-16		0.7071067812		1		0.7071067812		6.1257422745431E-16

		1.2		0.8485281374		7.35089072945172E-17		-0.8485281374		-1.2		-0.8485281374		-2.20526721883552E-16		0.8485281374		1.2		0.8485281374		3.67544536472586E-16		-0.8485281374		-1.2		-0.8485281374		-5.1456235106162E-16		0.8485281374		1.2		0.8485281374		6.61580165650655E-16		-0.8485281374		-1.2

		1.2		1.5556349186		1		-0.1414213562		-1.2		-1.5556349186		-1		0.1414213562		1.2		1.5556349186		1		-0.1414213562		-1.2		-1.5556349186		-1		0.1414213562		1.2		1.5556349186		1		-0.1414213562		-1.2

		0		0.25		0.5		0.75		1		1.25		1.5		1.75		2		2.25		2.5		2.75		3		3.25		3.5		3.75		4		4.25		4.5		4.75		5

		0.6840402867		1.7420151568		1.7386646564		0.756043327		-0.5782934679		-1.4860441514		-1.4880248218		-0.6515367257		0.4888283437		1.2676615125		1.2734942052		0.5614288135		-0.4131470521		-1.0813509723		-1.0898738668		-0.4837429729		0.3491337046		0.9224053054		0.9327129236		0.4167728262		-0.2949961448

		2		1.9229823196		1.8489305008		1.7777303316		1.7092719983		1.6434499161		1.5801625659		1.5193123381		1.4608053821		1.4045514611		1.3504638133		1.2984590181		1.2484568673		1.2003802413		1.1541549904		1.1097098203		1.0669761822		1.0258881669		0.9863824034		0.9483979611		0.9118762555

		-2		-1.9229823196		-1.8489305008		-1.7777303316		-1.7092719983		-1.6434499161		-1.5801625659		-1.5193123381		-1.4608053821		-1.4045514611		-1.3504638133		-1.2984590181		-1.2484568673		-1.2003802413		-1.1541549904		-1.1097098203		-1.0669761822		-1.0258881669		-0.9863824034		-0.9483979611		-0.9118762555





Sheet1

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		





		






_1134990756.unknown

_1134990367.xls
Chart2

		0

		0.1

		0.2

		0.3

		0.4

		0.5

		0.6

		0.7

		0.8

		0.9

		1

		1.1

		1.2

		1.3

		1.4

		1.5

		1.6

		1.7

		1.8

		1.9

		2



2

1.0225637675

0.4267904729

0.0779322275

-0.1138438173

-0.2078795764

-0.2429372832

-0.2439828124

-0.226807258

-0.2011593384

-0.1728556731

-0.1451923861

-0.119881376

-0.0976649503

-0.0787141987

-0.0628830371

-0.0498667915

-0.039298326

-0.0308038667

-0.0240332653

-0.0186744273



Sheet1

		0		0		12.5663706144		0

		0.2		2.3511410092		10.1664073846		-23.2048316517

		0.4		3.8042260652		3.8832220775		-37.5462063156

		0.6		3.8042260652		-3.8832220775		-37.5462063156

		0.8		2.3511410092		-10.1664073846		-23.2048316517

		1		4.90059381963448E-16		-12.5663706144		-0

		1.2		-2.3511410092		-10.1664073846		23.2048316517

		1.4		-3.8042260652		-3.8832220775		37.5462063156

		1.6		-3.8042260652		3.8832220775		37.5462063156

		1.8		-2.3511410092		10.1664073846		23.2048316517

		2		-9.80118763926896E-16		12.5663706144		0

		2.2		2.3511410092		10.1664073846		-23.2048316517

		2.4		3.8042260652		3.8832220775		-37.5462063156

		2.6		3.8042260652		-3.8832220775		-37.5462063156

		2.8		2.3511410092		-10.1664073846		-23.2048316517

		3		0		-12.5663706144		-0

		3.2		-2.3511410092		-10.1664073846		23.2048316517

		3.4		-3.8042260652		-3.8832220775		37.5462063156

		3.6		-3.8042260652		3.8832220775		37.5462063156

		3.8		-2.3511410092		10.1664073846		23.2048316517

		4		-0		12.5663706144		0

		4.2		2.3511410092		10.1664073846		-23.2048316517

		4.4		3.8042260652		3.8832220775		-37.5462063156

		4.6		3.8042260652		-3.8832220775		-37.5462063156

		4.8		2.3511410092		-10.1664073846		-23.2048316517

		5		0		-12.5663706144		-0

		5.2		-2.3511410092		-10.1664073846		23.2048316517

		5.4		-3.8042260652		-3.8832220775		37.5462063156

		5.6		-3.8042260652		3.8832220775		37.5462063156

		5.8		-2.3511410092		10.1664073846		23.2048316517

		6		-0		12.5663706144		0

		6.2		2.3511410092		10.1664073846		-23.2048316517

		6.4		3.8042260652		3.8832220775		-37.5462063156

		6.6		3.8042260652		-3.8832220775		-37.5462063156

		6.8		2.3511410092		-10.1664073846		-23.2048316517

		7		0		-12.5663706144		-0

		7.2		-2.3511410092		-10.1664073846		23.2048316517

		7.4		-3.8042260652		-3.8832220775		37.5462063156

		0		0.25		0.5		0.75		1		1.25		1.5		1.75		2		2.25		2.5		2.75		3		3.25		3.5		3.75		4		4.25		4.5		4.75		5

		0		4.8284271247		4		0.8284271247		0		-0.8284271247		-4		-4.8284271247		-0		4.8284271247		4		0.8284271247		0		-0.8284271247		-4		-4.8284271247		-0		4.8284271247		4		0.8284271247		0

		0		0.25		0.5		0.75		1		1.25		1.5		1.75		2		2.25		2.5		2.75		3		3.25		3.5		3.75		4		4.25		4.5		4.75		5

		0		0.7071067812		1		0.7071067812		1.22514845490862E-16		-0.7071067812		-1		-0.7071067812		-2.45029690981724E-16		0.7071067812		1		0.7071067812		3.67544536472586E-16		-0.7071067812		-1		-0.7071067812		-4.90059381963448E-16		0.7071067812		1		0.7071067812		6.1257422745431E-16

		1.2		0.8485281374		7.35089072945172E-17		-0.8485281374		-1.2		-0.8485281374		-2.20526721883552E-16		0.8485281374		1.2		0.8485281374		3.67544536472586E-16		-0.8485281374		-1.2		-0.8485281374		-5.1456235106162E-16		0.8485281374		1.2		0.8485281374		6.61580165650655E-16		-0.8485281374		-1.2

		1.2		1.5556349186		1		-0.1414213562		-1.2		-1.5556349186		-1		0.1414213562		1.2		1.5556349186		1		-0.1414213562		-1.2		-1.5556349186		-1		0.1414213562		1.2		1.5556349186		1		-0.1414213562		-1.2

		0		0.25		0.5		0.75		1		1.25		1.5		1.75		2		2.25		2.5		2.75		3		3.25		3.5		3.75		4		4.25		4.5		4.75		5

		0.6840402867		1.7420151568		1.7386646564		0.756043327		-0.5782934679		-1.4860441514		-1.4880248218		-0.6515367257		0.4888283437		1.2676615125		1.2734942052		0.5614288135		-0.4131470521		-1.0813509723		-1.0898738668		-0.4837429729		0.3491337046		0.9224053054		0.9327129236		0.4167728262		-0.2949961448

		2		1.9229823196		1.8489305008		1.7777303316		1.7092719983		1.6434499161		1.5801625659		1.5193123381		1.4608053821		1.4045514611		1.3504638133		1.2984590181		1.2484568673		1.2003802413		1.1541549904		1.1097098203		1.0669761822		1.0258881669		0.9863824034		0.9483979611		0.9118762555

		-2		-1.9229823196		-1.8489305008		-1.7777303316		-1.7092719983		-1.6434499161		-1.5801625659		-1.5193123381		-1.4608053821		-1.4045514611		-1.3504638133		-1.2984590181		-1.2484568673		-1.2003802413		-1.1541549904		-1.1097098203		-1.0669761822		-1.0258881669		-0.9863824034		-0.9483979611		-0.9118762555

		0		0.1		0.2		0.3		0.4		0.5		0.6		0.7		0.8		0.9		1		1.1		1.2		1.3		1.4		1.5		1.6		1.7		1.8		1.9		2

		4		2.8775680363		2.0722445064		1.4938424104		1.0779898018		0.778695004		0.5630654895		0.4075531885		0.2952825757		0.2141474988		0.1554542738		0.1129533093		0.082147329		0.059796691		0.0435652909		0.0317668367		0.0231828583		0.0169320336		0.0123762659		0.0090531053		0.0066270748

		0		0.1		0.2		0.3		0.4		0.5		0.6		0.7		0.8		0.9		1		1.1		1.2		1.3		1.4		1.5		1.6		1.7		1.8		1.9		2

		2		1.0225637675		0.4267904729		0.0779322275		-0.1138438173		-0.2078795764		-0.2429372832		-0.2439828124		-0.226807258		-0.2011593384		-0.1728556731		-0.1451923861		-0.119881376		-0.0976649503		-0.0787141987		-0.0628830371		-0.0498667915		-0.039298326		-0.0308038667		-0.0240332653		-0.0186744273





Sheet1

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		





		






_1105898999.unknown

_1104773632.unknown

_1105289561.unknown

_1104942313.unknown

_1104777075.unknown

_1104513497.unknown

_1104771959.unknown

_1104513241.unknown

_1104498040.unknown

_1104507977.unknown

_1104508585.unknown

_1104512833.unknown

_1104512855.unknown

_1104512999.unknown

_1104511500.unknown

_1104512807.unknown

_1104511331.unknown

_1104508330.unknown

_1104508462.unknown

_1104508100.unknown

_1104506393.unknown

_1104507173.unknown

_1104507528.unknown

_1104507615.unknown

_1104506229.unknown

_1104498411.unknown

_1104480470.unknown

_1104497485.unknown

_1104497661.unknown

_1104480621.unknown

_1104479893.unknown

_1104479961.unknown

_1104479846.unknown

