高等工程數學作業
繳交日期：97/1/15
1. Obtain the Euler equation relevant to the determination of extremals of the integral 
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 in the following cases:
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2. Determine the stationary functions associated with the integral
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where    and    are constants, in each of the following situations:

(a) The end conditions y(0)=0 and y(1)=1 are preassigned.

(b) Only the end condition y(0)=0 is preassigned.

(c) Only the end condition y(1)=1 is preassigned.

(d) Not end conditions are preassigned.

Note the exceptional cases.

3. Determine the stationary function y(x) for the problem
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4.  (a)Derive the Euler equation of the problem.
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In the form
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Subject to the requirement that u(x,y) is prescribed along the closed boundary “b” of the region   .
(b)Obtain the natural boundary condition relevant to Prolem (a) in the form
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 on b,
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Where    is the angle from the positive x axis to the outward normal at a point of b.
5. Use the Rayleigh-Ritz method to obtain an approximate solution of the problem
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In the form 
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6. (a)If 
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 is a real vector, and A is a real symmetric square matrix of order n, show that the requirement that
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be stationary, for a prescribed A, takes the form
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Deduce that the requirement that the quadratic form 
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 be stationary, subject to the constraint 
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, leads to the requirement 
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, where 
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 is a constant to be determined. [ Notice that the same is true of the requirement that B be stationary, subject to the constraint A= constant, with a suitable redefinition of 
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.]
(b) Show that, if we write
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the requirement that 
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 be stationary leads again to the matrix equation 
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. [ Notice that the requirement 
[image: image24.wmf]0

d

l

=

 can be written as (BdA-AdB)/B2=0 or
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. ] Deduce that stationary values of the ratio (xTAx)/(xTx) are characteristic numbers of the symmetric matrix A.
7. Verify that the Euler equation relevant to the problem 
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is of the form
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and that the relevant natural boundary conditions at x=x1 and x=x2 are the following:
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 or y prescribed and 
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 prescribed.
8. Solve 
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 in 0 < x, y < 1,
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using a trial function of the form 
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. Apply the MWR and the Kantorovich method to derive an ordinary differential equation for 
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 and solve for 
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