MATH 3090 Computational Mathematics Fall 2010

Mid-term exam 1/ October 20, 2010
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Student Name: ID-No.:

You have 50 minutes to solve the following problems: Show your complete work. A
prewritten help-sheet is allowed: No other aids (such as laptop computer) are permitted.
The maximal score on this test is 100.

Problem 1 (30 marks)

Consider the following linear system:

3] 1 1 X1 10
1 4 1 X2 = 12
1 1 3 X3 12

Solve the system approximatively by using the Gauss-Seidel algorithm, beginning with

x9=(1,1, ).

C; O ££ - (4)0(1( a&oﬁ}zcz [

qumn ] # (& _ "ilaa,/\,ffru)_ Z"’.Q‘B_*(MD
Hh >/ >=idy
L)
VR X‘,”: g’—.((o (-l =t1]) = Zé = (6
s —L'T“(I'Z“/'(-é‘/'/):.ﬁ_c;-_("zzigg
X;”; 5-612%.4.6—/-2.?;) = 2.683



X
\

o

2 _

Si (1O - (-2.35 - (-2.683)

0.933¢%

L. (12 -(-0993% - - 2.683)
L(-

20803
13., (12-1-0.993% - 1-20809)

2.97s2

0.9353¢%
2.0209 ) =
2.979S2

)

CSo(u\L?cln-)



Problem 2 (40 marks)
Consider the steady state axially symmetric heat conduction problem

0 = rf +(Kruy)r,

u(ro) = given and u(Rg) =given, where 0 <rp<Ryp:

Here f=f(r ) is a heat source term.

Find a discrete model and the solution to the resulting algebraic problem, by choosing n=4
equidistant points between rp and Ry .
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Problem 3 (30 marks)

Consider the linear problem x = Ax + d with the following matrix A and vector d:

0 0.3 -04 0.5
A=104 O 0.2 |, d ={05
03 01 O 0.5

a) Verify that the norm of A is less than 1.

b) State a general formula for the inverse of | — A, where | is the 3x3 identity matrix.

¢) Calculate an approximate solution x from the general formula in part b) (using powers
A° A' A%, or from a suitable iteration x®, beginning with x®= (0, 0, 0).
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