工程數學參考例題


Given a spatial curve described by time-like parameter as follows：
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Try to find the following solutions: 
（1） Try to transform the time-like into space-like parameter. (
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, where s is arc length )

（2） Find the unit tangential vector, normal vector and bi-normal vector of the curve, 
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. 
（3） Please determine the radius of curvature for 
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 and 
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, try to plot the curve.

（4） If 
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, please determine 
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Sol:

(1)


[image: image8.wmf](

)

(

)

()sin

()cos

()1

xtt

ytt

zt

=-

ì

ï

=

í

ï

=

î

&

&

&



[image: image9.wmf]2222

dsdxdydz

dtdtdtdt

æöæöæöæö

=++

ç÷ç÷ç÷ç÷

èøèøèøèø

 
[image: image10.wmf](

)

(

)

(

)

(

)

22

2

sincos1

tt

=-++



 EMBED Equation.DSMT4  [image: image11.wmf]2

=



[image: image12.wmf]22

dsdtst

=®=



[image: image13.wmf]()cos

2

()sin

2

()

2

s

Xs

s

Ys

s

Zs

ì

æö

=

ï

ç÷

èø

ï

ï

æö

ï

=

í

ç÷

èø

ï

ï

=

ï

ï

î


(2)


[image: image14.wmf]()()()

(),,

dXsdYsdZs

s

dsdsds

t

æö

=

ç÷

èø

%



[image: image15.wmf]111

sincos

22222

ss

ijk

éùéù

æöæöéù

=-++

êúêú

ç÷ç÷

êú

èøèøëû

ëûëû

%%

%



[image: image16.wmf]()//()

d

ss

ds

ut

%%



[image: image17.wmf][

]

11

()cossin0

22

22

dss

sijk

ds

t

éùéù

æöæö

=-+-+

êúêú

ç÷ç÷

èøèø

ëûëû

%%%

%



[image: image18.wmf]11

()

42

d

s

ds

t

==

%



[image: image19.wmf][

]

()cos()sin()0

22

ss

sijk

u

=--+

%%%

%



[image: image20.wmf]()()()

sss

btu

=´

%%

%



[image: image21.wmf]111

sincos

22222

cossin0

22

ijk

ss

ss

æöæö

=-

ç÷ç÷

èøèø

æöæö

--

ç÷ç÷

èøèø

%%

%

   
[image: image22.wmf]111111

cossinsincos

2222222222

sin0cos0cossin

2222

ssss

ijk

ssss

æöæöæöæö

--

ç÷ç÷ç÷ç÷

èøèøèøèø

=-+

æöæöæöæö

----

ç÷ç÷ç÷ç÷

èøèøèøèø

%%

%



[image: image23.wmf]111

sincos

22222

ss

ijk

éùéù

æöæöéù

=-+

êúêú

ç÷ç÷

êú

èøèøëû

ëûëû

%%

%


(3)


[image: image24.wmf]11

()

2

d

s

ds

t

r

==

%



[image: image25.wmf]2

r

=


[image: image1.wmf](

)

(

)

()cos

()

()sin()?

()

()

xtt

Xs

yttYs

Zs

ztt

=

ì

ì

ï

ï

=Þ

íí

ïï

=

î

î


[image: image26.wmf][

]

11

cossin0

22

22

dss

ijk

ds

b

éùéù

æöæö

=++

êúêú

ç÷ç÷

èøèø

ëûëû

%%

%

%



[image: image27.wmf]11

2

d

ds

b

s

=-=

%



[image: image28.wmf]2

s

=


(4)


[image: image29.wmf]2323

2323

drdrdrdRdRdR

dsdsdsdsdsds

æöæö

´×=´×

ç÷ç÷

èøèø

%%%%%%



[image: image30.wmf]11

d

ds

tuu

rr

æöéù

æö

=´×

ç÷

ç÷

êú

èø

èøëû

%%%



[image: image31.wmf]1111

btb

rrrs

éù

æö

=×-+

êú

ç÷

èø

ëû

%

%%



[image: image32.wmf]2

11

rs

=



[image: image33.wmf]11

42

=×



[image: image34.wmf]1

8

=


Frenet3D.doc/JT Chen/2014/03/11

_1269261174.unknown

_1269262208.unknown

_1269332241.unknown

_1269340925.unknown

_1269340962.unknown

_1269341090.unknown

_1269332306.unknown

_1269340869.unknown

_1269332263.unknown

_1269327045.unknown

_1269332227.unknown

_1269262234.unknown

_1269327044.unknown

_1269262233.unknown

_1269261732.unknown

_1269261960.unknown

_1269262102.unknown

_1269261929.unknown

_1269261319.unknown

_1269261644.unknown

_1269261255.unknown

_1268723314.unknown

_1269261017.unknown

_1269261091.unknown

_1269261151.unknown

_1269260975.unknown

_1268651768.unknown

_1268652769.unknown

_1268663068.unknown

_1268723302.unknown

_1268663017.unknown

_1268652710.unknown

_1268650964.unknown

_1268651503.unknown

