4620 Homework 1

The following programming assignments should be fairly straight forward. You can use any
programing language or tool that you want.

-2 1 0 0 1 1.0
1 -2 1 0 O 2.0
1. Solvethelinearsyssem | O 1 -2 1 0 |X = 3.0 | for the vector X.
O 0 1 -2 1 4.0
1 0 0 1 -2 -10.0

2. Solve (for n = 30) the linear system AX = b for the vector X where b is an n vector with
bj=i(forl<i<n)andb, = —Z”;lli while A isisan nx n matrix with all zero entries
except Ajj=-2(forl<i<n), Agi=Ajr1=1(forl<i<n)and Ayn=A,; =1 Plot
the result. Explain (using language from linear algebra) the significance of the seperate
formulafor by,.

3. Solve (for n = 30) the linear system AX = b for the vector X where b is an n vector with
b =i (for 1 <i < n)while A isisan nxnmatrix with all zero entries except A;j = —2 (for
1<i<n),Ayi=Ajisi=1forl=<i<n)and Ayp=A,1 =1while
A1 1= Ay = by = by = 10°. Comment on the values x; and ;.

4. Compute the % of zero entriesin the matrix A from Q2. Draw apicture (manually if you
need to) of the locations of the zeroes in this matrix.

Aij=-4 for l<i<nsm

Aj=1 for l<i<nsm

5. Definethe matrix A asfollows: | Aiigj=1 for  1<i<nsm . Solvethelinear
Aizm=1 for 1<i<=(n-1)*m

Aimi=1 for 1<i=(n-1)=m

system A.X = b with bj = 1 for n = 12 and m = 13. Comment on the solution and explain how
you know it is correct. Plot and describe the locations of the zeros of the matrix A.

6. For the matrix A in 5 solve the linear system with the same n and m but b; = 0 for i + 36 and
bss = 1. Report the value of the X3 to six significant figures. Run the Jacobi Iteration

W' = DY~ (L + U)W" + b) with w° = 0 to compute . Plot W and report the value (W)s

to six significant figures. In the Jacobi Iteration D isthe diagonal, L the lower triangular,
and U the upper triangular portionof Ai.e. A=D + L + U where D, = If[i == j, g, O],
Lij= If[i > J, &, O], and U; ; = If[i < j, & ;, 0]. Comment on the connection between this

exercise and solving the equation A.X = b.



