
Solve these problems.

1. Consider 
[image: image1.wmf]x

a

x

a

x

a

3

2

2

3

1

0

-

-

+

-

=

(

)

 as an equation in x. Solve it, make a function out of the first solution, and complete the solution for a=0 and for a=1. Give an approximate result for a=2.

2. Write a Maple procedure that computes the Legendre polynomials 
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. These polynomials satisfy the recurrence relation 
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, for n>1. Compute 
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, and check your answer with Maple procedure orthopoly[P]. Can your procedure compute 
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3. Let f, g, and h be the following multivariate real functions. 
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.       A) Determine all partial derivatives of f of order 2.  B) Check that g is a solution of the Laplace differential equation, i.e., 
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.  C) Check that h is a solution of the differential equation 
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4. Consider the following rational expression. 
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. Transform this expression with Maple into: a) 
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5. Compute the following definite integrals: a) 
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 for a and b positive real numbers.

6. Let A be the area
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 . Compute 
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7. In this exercise the Chebyshev polynomials of the first kind are introduced via their generating function. A) Compute the Taylor series expansion of
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 about x=0 and t=0 up to degree 8. B) The Chebyshev polynomials 
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. Check your answer with the built-in orthopoly[T].
8. Compute the 6th degree polynomial mapping of which the graph goes through the points             (-5, -120), (-3, 48), (-2, 36), (1, 120), (4, 2400), (10, 220380), (12, 57408).

9. Consider the following matrices. 
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. Compute: 
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10.  For each natural number n, the n x n matrix
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. Carry out the following computations for n=3,4, and 5.  A) Compute the determinant
[image: image30.wmf]A

n

. B) Compute the characteristic polynomial of
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. C) Determine all eigenvalues of 
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 and determine for each eigenvalue a basis of the corresponding eigenspace.

11.   בעזרת פקודה  rsolve  מצא פתרון  למשוואה נסיגתית הבאה 
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