CSE/ECE257

TESTZ2

November 8, 2005

Do three problems
Show your work

1. (a)
estimates x' and x°

matrix A is given by A=

vector b is given by b=

Calculate the first two Gauss-Seidel iteration
to the linear system Ax=b where the

5 -3 0 0
-1 2 -1 0
and the column
0O -2 4 -
0 0 -3 4
-1 0
3 0 0
Use x = 0 as the start
4 0

vector for the iteration.

(b)Will the Jacobi and Gauss-Seidel methods converge to
the solution of this system? Explain your answer.

2. (a)Find the Lagrange form of the interpolation polynomial
P; (x) which interpolates the data

(b) Evaluate p,;(-2).

3. For f(x):co{%?) on the

i Xi | vyi
0 | -1 1
1 1 -1
2 2 8
3 3 | 39
interval [0,1], use the error

formula for polynomial interpolation to find a value of n
which will guarantee that the interpolating polynomial

p,to £ at n+l equally spaced points in

[0,1] will satisfy

|f(x)=p,(x)[<107 for all x in [0,1].



4. Show that for n=3, 2x3+x+1EZ(2xi+xk+1)ln!k(x) where [, ,(x) is
k=0
the basic Lagrange polynomial for the data. The formula

(x=x)(x=x) - (x=x,_)x=x ) (x—x,)

(e = 2x0)Cx, = x;)- - (= X ) = X)) (o, — x,) .

is [, (x)=

5. (a) Write out the Hermite cubic polynomial p;(x) which
satisfies p,(-3)=-57, p,H=-1, p;(—3)=58,p;(l)=2.

(b) Evaluate p;(=2).



