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iversity of Jordan
Elect. Eng. Dept.

ical 1 Second Exam Wednesday 3/8/2016
Student Name: Reg. No. Mark out of 30 .
Exam Duration: 70 min
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Q1) From numerical methods point 0 e , briefly
answer

i) The advantage of direct methods for solving systems of equations over

iterative methods.

ii) The advantage of the Newton method over the successive substitution

method

iii) The advantage of the secant method over the Newton Raphson method. )}

o
iv) A difficulty when calculating the condition number. \O 3

v) A use of eigenvalues................

vi) A use of matrix norms............

Vii) Write down ﬂ]e eITo form | = 1 . ey i —. A, S
B r ula involved with the Newton-Raphson,;method relating
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cos () as a zero finding problem, hence use the

: U= as man
. tarting with x =0.8. Perform y
e S t7. Now, repeat the

What answer do you g¢ _
down the first 5 iterations to 10

Q2) a) Formulate the solution of x3 =

fixed point method to find the so
iteration needed to confirm converagence. s
process once more starting with X =(.8 and write

significant digits.

b) To c];eck the result obtained above, use the Newton-Raphson method starting with
x =0.8. Write down the first § iterations to 10 significant digits .

Inspect the numbers obtained now to
comment on the rate of
expected 7. convergence. What is t9 Is it

Scanned by CamScanner



120 60 40 220

Q3) Consider the equations A Xx=0; ie. | 60 40 30 [x =| 130
40 30 24 94

a)Use the naive Gauss elimination method to determine the solution X .

b)Suppose now that 220 in the b matrix is changed to 200, obtain the solution once
more. Note that you can avoid repeating all the calculation done before. Be wise.

Is the new solution significantly different ?. If so, why is that ?. You ma

i g y need the f;
the infinity norm of the inverse of A is 3.4.. act that
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0 -1 4 10

Q4) Given the system of equations A x=b;i.e. |8 -2 -l1i¥x= ;
-1 5§ -2

for what reasons do we need to rearrange the equations when using iterative

methods?

After rearrangement can you confirm convergence of your iterati:ve solution?
List down linear algebra facts ( not demonstrate by calculation ).

Now Calculate by performing tWo iterations only using Gauss-Seidel method
starting with x°=[08 18 28] .

Using vector norms, calculate the relative approximate_error at the end of =

second iteration.
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