Review Problems 2, 1998 Fall

MEAM 501   Analytical Methods in Mechanics and Mechanical Engineering

1. Define the Legendre polynomials in an interval (-1,1), and approximate a data by the least squares method for appropriate number of terms of the basis functions.
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2. Interpolate the above data by using the Lagrange Polynomials by using 3, 5, 11, and 21 basis functions.

3. Decomposing the above data into two sets for (-1,0) and (0,+1) for t, approximate the above data by using the Hermite cubic polynomials, Bezier polynomilas, and also B-spline for k=5.

4. Compute the total length of the curve defined by the above data.

5. Define, compute, and plot the unit tangent and normal vectors of the curve defined by the above data.

6. Compute the curvature of the curve defined by the above data.

7. What is the Gauss-Legendre quadrature ( numerical integration ) ?

8. Obtain the first variation of the following functionals at u in the direction v :

(1) 
[image: image3.wmf](

)

(

)

(

)

{

}

å

ò

=

-

+

ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

+

÷

ø

ö

ç

è

æ

=

m

i

i

i

i

i

L

x

v

f

x

v

k

dx

fv

kv

dx

dv

EA

v

F

1

2

0

2

2

2

1

2

1


(2) 
[image: image4.wmf](

)

(

)

ò

ò

W

W

W

-

W

+

Ñ

Ñ

=

fvd

d

v

k

v

v

v

F

T

2

0

2

1

k


(3) 
[image: image5.wmf](

)

(

)

(

)

ò

ò

W

W

W

-

W

=

d

d

F

T

T

b

v

v

D

ε

v

ε

v

r

2

1

  ,  where 
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   and D is 6-by-6 symmetric matrix.

9. Find the necessary condition of the constrained minimization problem
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for the functional defined in Problem 8-(1).

10. Define the Haar Wavelet.

11. Define the multi-resolution analysis.

You should also review the problems which were suggested in 1997 Fall term.
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