
TE24Ot L inear A lgebra & Numerica l Methods

Ma lab Expertment paMl: Linear Algebra
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Use the f irst letter of your family name and the f irst letter of your given name to f inj out your

own lucky number a ¨ om the above table. For example, the lucky number for Ben M . Chen

is a = C( 11) + B( 12) = 23.

Write a shod program in M ath b that perfonns the following computat ions:

If your luck number a ´ 5, iet n = 2a. If 52þa ´ 10, let n = a. If l o g a ´ 20, let

n = round(a / 2). If 2o g a ´ 35®n = round(a / 3.9). If a ÷ 351 = round(a / 6).

2. Generate an n Á n matr ix A and an n Á l vector b using the random number generating

function rand.

3 Compute the determinant, rank, eigenvalues. eigenvectors- inverse and the characterist ic
p£tynomial or equat ion of the matrix A . Compute A135 and d (using expm) direct iy and

f ind a matrix P such that D = P-lAP is diagonal.

4. Repeat item 3 for AT and veriä f that the eigenvectors of A and AT are orthogonal to each

other.

Solve the l inear system A x = b5

You may wish to store you answers in a diary f i le and then pr int it out from a printer.

Remar k : Let P and Q be the eigenvector matrices of A and AT. Then, the second pan of Item 4

above is equivaient to veriü within MA TLAB that

D = ( r eal (Q)' + j * i rTIaq (Q)' * p

is a diagonal matr ix w ith non-zero diagonal elements.



TE24Ot L inear A lgebra & Numerical Met hods

Matiab Experiment paH ll: Numedeal Meth£ds

Compute zero or root for the fbl low ing nonl inear h nCHon

/ (x) = eoma - 3.9+2xl

where a is your lucky number found in Pan That is to f ind a scalar x. over [0. .6] such
that f (XJ = eoma . - 3.9 + 2x. = 0 , using

- Bisection Method (see page 12 of the second of the lecture notes);

- False Position Method (see page 15 of the second pan of the lecture notesk and

. Newton M ethod (see page 18 of the second part of the lecture notes).

For each method, implement the algor ithm in Math b and then run it up to 20 steps. Print or

record down al l the iterat ion results up to l Odigits (using h m at b ng w ithin M ath b) in the

fol low ing table:

Fill in y£ur pem£nal lucky number a =

Step

t

Bisecti£n False p£sit i£n Newt£n

X Ol = X Ol = X Ol =

2 X 02 = X 02 = X 02 =

3 X 03 = X 03 = X 03 =

4 x =
04 x =

ý X =
Ø

5 X 05 = X 05 = X 05 =

6 x =
06 X =

06 x =
06

7 X O? = X 07 = X 07 =

8 x =
08 X os = x os =

. 9 X 09 = x =
" X =

"

, £ x to = X IO = X IO =

' 1 x l l = X 11 = x l l =

' 2 X 12 = X 12 = X 12 =

' 3 X 13 = X 13 = X 13 =

' 4 x l4 = X 14 = X 14 =

t s X 15 = X 15 = X 15 =

' 6 X 16 = x l6 = x l6 =

t 7 X 17 = X 17 = X 17 =

' 8 x ls = X 18 = X 18 =

, s X 19 = X 19 = X 19 =

20 X 20 = X 20 = X 20 =

Give a brief comment on the convergence rates of these methods.
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